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SLOTTING MACHINES,

We [llustrate herewith a recently constructed slotting ma-
chine, the work of Messrs. New & Co., of Nottingham, Eng-
land. Itisa tool of great strength and admirable design,
and embodies several improvements which enable the work
man to keep all the operations of the machine immediately
under control It will be seen that the tool is fitted wilu; a

pensa balance, A, to the ram, acting in any position
:l:nm mull;snttdn. It steadies the stroke and takes up any
back lash that may be in the slide and connections. One
end of the compensating balance lever is formed into a slot,
carrying sliding blocks from
the crank pin,giving the quick
return and adjustable stroke,
The link connecting the lever
to the ram ix fixed at the ex:
treme end of the lever, which
Insures an almost direct ver-
tical thrust without any side
pressure. This arrangement
relieves the ram slide of con-
siderable friction, and thus
effects a direct saving in wear
and tear. The ram is provided
with a bearing of exceptional
length, so that it may be well
and steadily directed in its
stroke. A full stroke can be
glven, or a short stroke, close
to the table or farthest from
it. The screw for adjusting
the hight of the ram is worked
from the front side at the
bottom of the slot, B, for con-
venience, The machine is so
arranged that all the move.
ments, C, for the slide and
tables may be worked from
he side of the machine at
which the workman stands,
where are also placed the fly
wheel and driving cone, with
gearing at the opposite side.
This arrangement has the
double sdvantage of placing
all the movements and ad-
ustments to the machine
within the convenient control
of the workman, who has
therefore no occasion to keep
moving from the front to the
back of the machine, and
from back to the side, and
then to mount on the table to
adjust the ram, as in the or-
dinary machines, when set.
ting work for operation. A
further and most important
advantage is that the machine
can be placed as conveniently
to the line shafting for driv-
ing us an ordinary lathe, the
cone, D, being in parallel po-
sition to the shafting, and not
ot right angles, as in the or-
dinary way, where the cone
18 at the back of the machine.
There Is also smple provision
made for varying the slide
foed motions from one to ten
twoth ; snd the circular table
I8 provided with a simple and
lmproved canting motion, so
An 1o give & fixed and correct
strip In key.way slotting,
The proportions of the whole
machine have been carefully
considered in design and de-
tall

Chinese Acrobats,

A party of Chioese tamblers, lately introduced into the
Chinese theater, Ban Francisco, are indesd marvels In thelr
line. A number of sthletic Mongolinns appear, stripped to
the walst, and begin & sort of combat on the stage, At first
tho fighting appears to be promiscuous ; but six or elght final
ly ally themselves sgalnst one man and try 0 overcome
him by springiog against him and striking him full fn the
breast with the soles of their fest. He meets this curlous
mode of sttack by standing 1ike s statue, while the others fall
heavily upon the floor, A namber of tables are next brought

out and piled one above the other until a hight of about
twenty feet is obtained, A performer, whose weight !5 no
less thsn 150 1bs,, mounts them, and, springing in the air to-
ward the floor and the stage, strikes both feet with & heavy
thud upoa the bare breast of & man standing about ten feet
from the foot of the tables, throwing him violently to the
floor, How a man can sustain such a blow is a mystery.
Again the sgile acrobat ascends to the top table, and, spring-
ing upwards, turns a somersault, while all the tables, ex-
copt the lower one, are suddently taken away. Upon the
onlv table left he falls with a force apparently great enough

NEW ENGLISH SLOTTING MACHINE

!l‘. break every bone in ki body ; but he ) Aps up aguin im
mr-l!u'?) and turns back ) andsprings across the stage
Agaln he ollmbs to the p of the tower of tables, while a
second Hes down upon a table s fow feetl from the base of
tower, Turning a somersault In mid-alr he falls upon the
other body, the two breast to breast, and bounds off again
with & second somersault, Other aorobuts ollmbed to varl

ous altitudes and fell upon the stage, alighting square upon

thelr baoks with a force which was astonlubing, These
foats are all exeouted by men in a sowl nude condition, so
that thore is no ehance for padding thelr glothes. W hile the
Amerieans In the theater applaud, the Ohinese make no de
wonstrations of approval, bt ooking stolidly en. The

managers informed the reporter of the San Francisco Call
that the tumblers are trained from childhood, and become
habituated to the terrible concussions only by years of prac-
tice. He added that many are killed in training, or maimed for
life. None of their feats are graceful, but simply indicate
a tremendous amount of strength, nerve, and endurance.

A New Method ot Finlshing Photographs.

“In the first place, epamel your print, as enameling,
though not absolutely a sine gud non, is & decided advantage.
We will suppose this has been effected, the subject having

been printed in an oval. Now
lot & mask be constructed, of
eight.sheet cardboard, of suf-
ficlent size to entirely cover
the enameled and mounted
picture, with margin to spare;
glue a piece of sand paper on
one surface, rough side out,
and when dry cut out an aper-
ture of the exact dimensions
of the picture to be finished,
taking care the edge is accu-
rate and smooth; adjust this
paper die, so to speak, on the
face of the enameled picture,
and apply pressure. Passing
them -through an ordinary
rolling press answers the pur-
pose well. The result is that
the parts in contact with the
sand paper surface are rough-
ened or rendered matt, offering
a pleasing contrast tothe po-
lished surface of the picture,
and in this consists the no-
velty.

“ Paperlace and varions tex-
tile and other fabrics can be
substituted for sand paper, or
& metal plate could be en
graved to produce any pat-
tern. Many substances will
suggest themselves to the ex-
perimentalist, and variety of
ornamentation can be easily
devised by altering the shape
of the mask. For my own
part I prefer sand paper to
most other substances. Any
degree of fineness of surface
may be got by this means, and
by slightly shifting the posi-
tion of the mask and putting
through the press after each
alteration

" [ think that ornamentation,
when produced by merely al-
tering the texture of the sur.
face, 1s of a much more refined
character than when gold or
color is applied for the ssme
purpose, The plan here deseri
bed has been found thoroughly
workable with Jittle trouble
and less exponse, as one sand
paper mask will impress a
great number of surfaces, and
Its renewal I8 most easily ma-
naged.  All I can say to pho.
tograpliors, more than this is
to ndvise them to—try it,”
Edward Dunmore, in the Bri-
(e Jowrnal of ['hulvyruplay

——etl) A e
Alleged New Coreal,

A new ceresl has been grown
in the State of Oregon, and
thas far no one has been able to classify it ; for while it bears
& general resemblance to whest, yot Its stalk, mode of growth,
and heavy filaments cause it to be taken for rye or barley by
the mont experienced farmers. Tho grain was originally
discovered in the stomach of & wild googe, by & farmer,
From seven to ten stalks spring from one root, and attain
hight, when ripe, of four and & half to five fost. They are
vory thin, compaot, of & bright straw color, and extremely
hard, as if they econtalned a large quantity of silex,

- -

Tiw thread on a § Inoh gus plpe will sustain & walght of
0,000 1bs., § Inch, 7,000 1bs., and §inek, 9,000 1ba., 30 that
chandeliors oannot readily be shakes frem theks supports,
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ETHERIC FORCE AND WEAK ELECTRIC SPARKS,

It was long ago observed that, under certain conditions—
for example, when & large number of sparks succeed each
other from the conductor of an electrical machine or from a
Leyden jar—a spark sometimes appears which differs in a
marked degree from ordinary electric sparks, It Is less in
tense ln llluminating power, less loud, produces a weaker
sensation, and, when the space over which the spark passes
Is not 100 small, the center of the spark appears dark. The
distinguished investigator, Professor Relss, who first suc-
ceeded in producing these sparks at will, calls them ** weak
nparks ™
The apparatus used by Professor Relss consisted of a
Holtz machine with s 15 Inch plate, eloctrodes 11} inches

Seientific American,

jars belog in communpication with the electrodes and the out:
sides with each other. After the machine had been put In
full sction, the rotation of the disk was lessenod and the
positive electrode gradually withdrawn from the negative
one. At first a stream of strong aparks passed betwoeen the
eloctrodes, becoming less numerous ng the distance Inorensed,
When the electrodes were about an inch and a half apart,
wenk sparks appeared, with an occasional strong spark, as
many as a hundred woak ones to a single strong one. On
soparating the electrodes still further, strong zigaag sparks
appoeared, and with further separation the electricity was
dissipated in the stor nod brush forms, Occasionally weak
gparks are produced with a single jar, but not, as yet, at
will.

The characteristic of the weak spark is an exceedingly
small momentary flash broken by a perfectly dark spot, va-
risble in size and in position, but always nearest the negs-
tive electirode. The negative part ends in a sharp point,
the positive in several points, and is often bent aside, the
two parts seldom lying in & straight line, The color of the
spark is reddish; and though far weaker than the strong
spark, its light is intense enough to be visible in full day-
light. The sound of the weak spark is as unlike the crack-
ing noise of the strong spark as that is unlike the sound
emitted by the brush discharge, making it possible to dis-
tinguish weak sparks by ear even at a considerable distance.
Another remarkable peculiarity of the weak spark is the
narrow range which the adjustable electrodes may have
while producing them. Strong sparks, brushes, and the
glow may be produced with variable distances between the
electrodes, but not so with weak sparks. Professor Reiss
speaks of producing with his machine strong sparks,varyiog
as much as five inches in length, but weak sparks appeared
only when the electrodes were separated 21 or 22 lines. A
few weak sparks were also obtained both above and below
the electrodes, together with a large number of strong sparks,
indicating that, in order to obtain weak sparks, not only is a
certain electric density required, but also a particular arrange-
ment of the density on the electrodes.

From these and other experiments, Professor Reiss con-
cludes thst the weak sparks present a new (that is, newly re-
cognized) form of electric discharge, a form relating especi-
ally to discharges of the least electric density.

These observations are of special interest just at this time,
inssmuch as the phenomens in question were at first thought
by us to correspond with those to which Mr. T. A. Edison
applies the name etheric force. The truth is that the two sets
of phenomens are distinct and apparently unrelsted.

Thus far all attempts to generate the Edison ‘‘ etheric
force " by means of an apparatus such as Professor Relss em-
ployed have been fruitless. It has been produced only by
means of an interrupted current from several electropoion

2| cells, using a vibrator magnet or an electro magnet operated

on by an ordinary telegraph key, the current following a

11 | wire connected with the core of the msgnet or with a plece

of metal within the magnet's sphere of influence, The
force manifests itself ns a spark when the wire is rubbed
against a piece of metnl; when a body of metal, ns & stove
or gas pipe, is connected with the wire and touched by a
piece of metal, s a knife blade; or when two carbon points
are brought in contsct in a dark box, one carbon being con-
nected with the wire leading to the magnet, and the whole ap-
paratus being carefully insulated to exclude inductive elec-
tricity. Sparks are alsoobtained when the conducting wire is
rubbed by a lead peneil or & piece of metal held in the hand,
and even when the wire is rubbed by its own free end. The
conducting wire does not require to be insulated. It may be
led through water, wound around large bodies of metal, or
tralled along the ground, yet the sparks appear. One rainy
night Mr. Edison led the wire from the vibrator out of
doors, across the sidewalk, up and down the block in the
gutter, through which a torrent of water was pourlng,
thence by an slley way to the rear of his Inboratory, and thence
up stairs to the floor above, where the sparks were distinctly
seen belween carbon points in s dark box. (This box was
illustrated in our last number,) On another occasion the vi-
brator was connected by means of u wire with the genoral
system of gas pipes of Newnrk, wheroupon signals were
transmitted, without other connection, to his house in n dis

tant pact of the city. These exporiments, however, do not
prove that any ** force”’ traversed the wire or the gas pipe,
us the force might, by short circuit over the table, have
reached the carbon points.

The hypothesis that etherioc force, no-callod, may be o new
or hitherto unrecognized mode of slectric action is support.
ed by the appearance of the spark, which resembles that of
galvanism of moderate tension ; by its preference for metal-
lic conductors; by its rapid motion, its velocity for short dis
tances being practically instantaneous; by its belng resisted,
though bat slightly, by electric non-conductors,

It differs from electricity—espocially Inductive sloctricity,
to which its sparks were at first attributed—in that its sparks
are different in appearance and effect, Thoy scintillate, and
require the actual contact of the points at which they ap-
pear. It differs from electricity In general in its entire inde-
pendence of polarity. It does not require a cireuit, It does
not require insulation. It will not ohiarge & Leyden jar. It
fails to affect chemical compounds which are extremoly sen-
sitive to slectricity, as, for example, lodide of potassium, It
has no effect upon electroscopes or galvanometers. It is not
felt upon the tongue, and causes 0o contraction in that most
sensitive of all tests, & galvanoscopie frog. In Dr. Heard's
experiments, tho force was passed through s frog, causing no
contraction ; yet the same frog ocontracted In response o &
gnlvanie current from one coll, after It had overcome a re.

apart, and two small Leyden jars, the inside contings of the

slatance of over one milllon ohms, or about 76,000 miles of

E——
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telegraph wire. Thisabsence of chemical and physiologioal
effect is probably owing to the extreme facility with which
the foree traverses the substances experimented with: meet.
ing little or no resistance, the force passes on unchanged
where electricity would be wholly or partinlly transmuted in-
to some other mode of motion, resulting in chemical or
physiological action Substances which strongly resist the
passage of electricity—glass, hard rubber, etc.—have much
lees influence upon ** etheric foree:"” so much less that such
non conductors of electricity may be practically regarded as
good conductors of the new force.

Enough has been said to show that Professor Reiss and Mr.
Edison are pursuing two widely different lines of investiga-
tion. So far from being identical, the phenomensa sre at va-
riance in every particular: the cause of the one being statical
electricity of low tension, and the cause of the other—etheric
force, as Mr. Edison calls it—being, if not & new and dis-
tinct phase of force, as he suspects, at least & new and hith-
erto unstudied phase of electricity. In either case, Mr. Ed-
ison will rank with the most fortunate and eminent of sei-
entific discoverers.

Since the above was written, Mr. Edison has sent us the
following note in relation to the galvanoscopic frog experi-
ment:

To the Editor of the Scientific American:

[ have ascertained that the slight contractions in the legs
of a galvanoscopic frog, upon the passage of the etheric cur
rent through it, were not caused by electricity, but by the
transmission of mechanical longitudinal vibrations by the el-
ectrical vibrator over the conducting wire, as was proved by
a tuning fork and by a resined pad. In fact the tnnl.nﬁ fork,
during vibration, would produce contractions when held one
inch away from the frog. When the etheric current was
passed throngh the wire and frog, without the transmission
of mechanical vibrations, not the slightest effect was pro-

duced, although the frog exceeded in delicacy any of those
previously tested.

Further experiments in other directions have been made
which resulted in rendering the phenomenon more inexplica-
ble. An uninsulated wire proceeding from the source of
power (highly insulated, of course) was taken into the streot
and laid in the gutter around a whole block, and back into
my laboratory by another door, and up to the floor above the
one where the generator was, Excelrcat sparks were drawn
from that end of the wire, alth the ground the wire
1aid on was wet, it having rained ht.

oMAS A. Ep1sox.
Newark, N. J., December 8, 1875.

TO ENGINEERS.
With the opening new year, we have the satisfaction of
being able to command in our STPPLEMENT a greatly in-
creased amount of space—no less than sixteen large pages
every week—to be devoted, as heretofore announced, to sel.
entific topics of the greatest value and utility to our readers.

We especinlly purpose to make the EXGINEERING DE-
PARTMENT of the SCIENTIFIC AMERICAN SUPPLEMENT
full, complete, and valuable as possible: to this end we
invite Engineers to send us for publication, whenever they
can, full copies of engineering plans, with detailed drawings
and specifieations, of new engineering or mechanical enter-
prises, mochanisms, and public and private works, of nota-
ble character or design. These we shall engrave and pub-
lish when possible, giving due credit to the parties who
favor us.

All plans and drawings should exhibit the scale to which
they are made; and care should be taken in the specifications
to give, nccurately and fully, all principal dimensions. Pa-
pors thus forwarded tous will be carefully preserved and re-
turned on request.

The amount of fresh and important engineering informa-
tion furnished by our SUPPLEMENT in the course of the year
will be very extensive.

POWERFUL EXPLOSIVES, -

The recent disaster at Bremenhaven, (fermany, in which
50 many persons lost their lives, calls public attention to the
groat danger attending all explosive preparations in which
nitro glycerin is the active ingredient.

Dynamite, called giant powder (infusorial earth and nitro-
glycerin), dualin (sawdust satarated with nitro-glycerin and
saltpotor), lithofracteur (dynamites with conl, sods, saltpeter,
and sulphur), valean powder (a product similar to litho-frac.
teur), rend.rock, and many other compounds before the public
under various names, which derive their explosive foree from
nitro-glycerin, are especially dangerous, and should not be
ullowed to be stored or transported, except under special con-
ditions; for although, when freshly made, they are not #0
1iable to explode by friction or slight concussion as the terrl.
ble liquid to which they owe their potency, they are all of
thom sensitive to decomposition, excited by
change la temprratare which is followed by generation of
heat, and is the forerunner of combustion.

sulted dynamite by the fearful explosions of

where; nad he adds that M. Guyot, s French chemist, bas
shown that the nitro-glycerin may exude from its absorbent,
and, saturating the paper of the cartridges and boxes, reas:

blow, i

spontaneous _
Professor Deaper, in one of his works on popular sclence,
states that Nobel was led to the experiments from which re-

at Aspinwall, San Franclsco, Sydney, North Wales, avd olse-

sume the state in which it is readily exploded by a slight :




are not quickly used, decomposition is lisble to set in. And if
once the absorbent yields up its nitro-glycerin, and the com-
‘pound becomes moist, it will explode by a slight jar or shock.
_N. Hill, ¢ On Certain Explosives.)

s time, when engineering operations of vast extent
are and in contemplation, it is useless to expect
that the employment of such materials, dangerous as they

3

—_——
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THE PLUMBER’S HARVEST TIME.
Now is the season of gloomy forebodings for the luckless
city tenant. A very lnrge numberof houses in this c&ty'hnve
been built simply to sell; and while their construction is f're-
quently bad, the owners often Insist upon putting in plumbing
that is porhaps & shade worse than saything else. We have
geon nearly a whole ceiling drop ina new house, because

.“"m over be discontinued; and it becomes the duty of | & plumber had forgotten to make a connection between a

scientific men to look for some more controllable explosive.
Such a preparation is found fn pulp-compressed gun cotton,

waste pipe and a bath tub. This 1s» specimen of a state
of affairs In which constant trouble with the water arrange-

whose density is 62 1bs. per cubic foot, and it is considered ments is to be expected, and which cannot be guarded against

six times as strong as gunpowder.

Vast strides have been made in improving this material by
Professor Abel, of England, in the last few years: and his pa-
tent process enables him, it is stated, to manufacture it with
perfect safety, and to transport and explode it in a wet state,

and even store it under water without deterioration,

The Eoglish War Department recently sppointed a spe-

even by average care. The occupant may find fhat his street
pipe will freeze early in the winter; and if he seeks a reason,
he will discover that the builder, in cutting into the rock
which underlies very many New York up-town streets, has
only blasted out the cellar, and the authorities have made
a trenoh in the street deep enough for the mains; but the
intervening ridge of rock between the dwellings and water

cial commission, composed of nine well known officers and | mains is left, because it was expensive to remove it. The

gentlemen, to inquire into the whole system of manufactur

supply pipes are curved up over it to reach the house, and, of

ing, storing, and using the different known explosives, In | course, the uppermost part of the curve is far within the
. »

arranging the substances ia the order of relative danger, they
gave them thus: Nitro-glycerin, gunpowder, dynamite, litho-

fracteur, and, lastly, compressed gun cotton. “ The inves

frost line of the ground, and sometimes close to the sur-
face; and the freezing of that pipe is a necessary conse-
quence. Another favorite plan of bullders is to supply three

: special in, & cheap dodge to
& ber of this commission to the | houses from one connection to the main,
wl im’ﬁ‘::“i: i::ﬂ olothls year, ““ was entered upon avoid tapping the large pipe and ripping up the street for

with a certain amounnt of prejudice against gun cotton, aris-

each house, The central house has a straight pipe, and the

tant hich occurred at Stowmarket in | houses on each side have branches therefrom. The beauty
::5 komltst;:. 7 en:::lah:;uiry into the circumstances, how- | °f this is that, when the central pipe freezes near the main,

ever, conclusively showed that it was not the result of acci

dent, but that it was caused by the wilful and malicious act

_ | three households are deprived of water instead of one.
With good plumbing work throughout a house, there is no

o ibly not aware of the grave consequences | TeAson for serious results of accidents, if the occupant will

of this criminal proceeding.” .

« ] feel,” the writer | take proper precautions to prevent them, or if, in event of

“ S ex. | casualties happening, he inform himself asto what invention
;:::;::s'mp?: o:n{(:;:, ';(h%;ﬂ?n,,r;d‘;:h:;x; :::ject, has done since last winter to help him out of his dilemma.
must arrive at this conclusion;” and he further adds that | The simplest way to prevent pipes freezing when water is
“the improved gan cotton is manufactared by an entirely abundant is to let the water run in a fine stream constantly
wet process throughout, the last stage being the formation from one of the faucets. If there is a strong he.nd of water
of disks or short cylinders of various diameters by hydraulic | it the upper stories, open the kitchen faucet wide at night,
pressure, in which state they contain 18 per cent of mois- and drain all the pipes through the house above, shutting
ture, which is increased by the addition of water to' 25 per off th? water troz.n the street for a f.ew minutes during the
cent, for the purpose of securing uniformity and a larger | OPerstion. In this way, the house pipes, being empty, can-
margin of safety, and because the gun cotton in this state |20t freeze; and the water, turned on again, will maintain a
can still be exploded, but only under special conditions ap- constant circulation from the main to the faucet, which, as

plied by an expert. This fact was not known till some tim

o | before stated, should be left partially open. There is usu-

_ after the date of the explosion referred to, it then being the | 1Y & stopcock located near the kitchen sink, which can be

practice to dry the disks and to store and transport them in | turned so as to prevent the water re-sscending above the

that condition. In that state gan cotton cannot be exploded kitchen floor.

If the house is warmed with a furnace, and

oy any collision, however violsnt, even by a rifle bullet fired stands between other occupied houses, the chances of the
into it; nor even intlamed, unless it is enclosed in strong | PiPes inthe walls being frozen is very slight ; but if the house
hermetically sealed cases, so that it might be transported by next door is empty, and the pipes are carried up on the wall

railway if some simple precautions were taken. In the damp

through which no heated chimneys run, then freezing is

state, as exclusively offered for transport, and without the | 4uite probable.

appliances alluded to above, it cannot even be ignited, much

When & pipe from the street freezes, the range fire should

less exploded, either by a spark, by heat, by friction, or by & be at once extinguished, as otherwise the water back will
collision, even if it resulted in the extreme case of the con- either blow up, or be burnt out: in the former case serious
tants of a locomotive fire box being emptied upon a truck | 18mage is possible. Last winter, the plumbers dug up the
full of gun cotton; while, if exploded surreptitiously, it must | $¥®ets, and built fires over the supply pipes, and went
be the act of & skilled malefactor, provided with the neces- through other operations, which generally resulted in a bill
sary appliances of dry gun cotton, waterproof materials, spe- of from eighty dollars to one hundred dollars. At the pres-
cial detonsters, patent fuze, or electrical apparatus, and thor- | ®0* time, if an invention which we recently examined prove

oughly acquainted with the modus opzrandi.”

The result of the English investigation caused England,

as useful as appearances indicate, the cost of such proceed-
ings will be greatly reduced. The apparatus is a small

Germany, and France to adopt the use of gun cotton for tor. | Steam boiler, heated by a pan of charcoal beneath it. The

pedoes, submarine mining, and in the water shell, the two |20t WAter—not steam, as in this machine a constant supply

former governments manufacturing their own, while France of water sgainst the ice is found to thaw the same quicker,

has made & large contract with a company (manufactu-

ring under Abel’s process in England) to supply it

pared in a form convenient to use and yet perfectly safe. Fo

paradoxical as the fact may appear—is forced into a small

Walter | Fabber tube, the end of whish has & metallic tip, and around
N. Hill, chemist to the U. S. Torpedo Station, Newport, R.

I, in his ““ Notes on Certain Explosive Agents,” in speaking
of gun cotton, says: By the method of Abel, a perfect |Pushed into the pipe.
washing is obtained ; and in addition, the materisl is pre-

which stout copper wire is spirally wound. This wire is held
in & coil in a rotating wire cage, and freely unwinds as it is
When the end meets the ice, the
pushing by hand is stopped, but is continued by an ingen-
¢ | 1ous spring arrangement. By the spiral wire the tube is lit-

blasting, demolitions, torpedoes, etc., the pulp-compressed erally screwed into the ice, which is softened and melted

gun cotton is an admirable sgent. Wet compressed gun cot

_ | before it by the continual stream of hot water issuing from

ton is the safest of all explosive agents; it is not linble to be | ' end of the pipe,

fired by a spark or a flame, nor affected by blows, friction

or other rough handling. The transportation of gun cotton

We might add that there is still an excellent field for
Invention in other devices of the same description ; and at

’

presents no special difficulties, since there is no danger of the same time we might suggest, to inventors already in pos-

leaksge, neither is it sensitive to blows,
of the railroads transport it as readily as other freight.”

In selecting sn explosive, and considering its advantages
and dissdvantages, too often the health of the employees s
taken least into considerstion. The smoke from gunpow-
der is deleterious in the air of mines, and the headacho
caused by the fumes of nitro-glycerin, or even by touching
it or any of its compounds, must be most injurlous to the

health, Dr. Aogus Smith, F.R.8., in his report to the En-
glish Parlisment, says, in reference to gun cotton, that, ow

ing to its freedom from smoke: *‘ In every trial in which the
effect on the senses, or the breathing, and, as far as we can
judge, on health, was considered, gun cotton has come off

In England, many sessiodDf similar patented apparatus, that now is the time

to bring them to the notles of the people.

THE ANALYSIS OF COW'S MILK,

The universal complaints as to the quality of the milk sold
in cities, which is almost universally diluted with water,
make the diffusion of knowledge on the subject of great im.
portancs to the public health.

There is an Instrument used called a lactometer, which is
nothiog but an hydrometer, such as is used to sscertain the
strength of distilled liquors, ete.; but for use in milk it is
specially graduated from 1,000" to 1,050° or thereabouts, and
it Indicates the specific gravity of water, in which it sinks

with the highest character. I feel much confidence in speak. doepest,at 1,000",and that of the heaviest milk at 1,032, The

ing thus highly in its favor.”

The value of life and health should be considersd by all

specific gravity of milk muy vary from 1,026" to 1,082°; if v
15 lous than 1,026°, it is cortainly diluted with water, und if

those who have it more or less intrusted to their power, g above 1,082", it has been thinned of ity crenm, as the pro.
in the case of mining operations, where the ownors or mu. | #ence of croam mukes the average gravity of the milk lighter,

nagers decide upon what explosive shall be used on their
works; and in this age of progression and enlightenment, we
feel justified in calling attention to Professor Abel's much.
needed invention, which has been tested and vouched for by
#0 many high suthorities

ON November 15, 00 miles of new railways were oponed
In Italy, Including that from Tuoro to Chiusi,

Therefore, If milk is skimmed and watered both, the lasto
moter givos no sntisfactory indication; and it is surprising
that the Instrument has not been rejected by practioal per-

sons long ago,

Unfortunately, there is no test by which the quality of
milk can at onee be correctly determined. The comparative
trangparency may be considered to be a better test than the
gravity, ns it will show if the milk has been skimmeod, as
woll ag if 1t has been diluted with water, but its Indloations

are only approximate. A better way is to let the milk settle,
at & moderate temperature, in s tall cylindrical glass; in 24
hours the cresm will have collected on the top to the ‘O.bick-
ness of one fifteenth part of the hight of the milk. if the
milk is pure; if the milk has been skimmed or diluted, the
cream layer will have less thickness. This operation, how-
ever, takes 24 hours before any result can be arrived at;
besides, it indicates only the quantity of the butter, and not
the proportions of the other ingredients, nor the presence of
adulterants; so that a regular chemical analysis is the only
reliable method.

The best analytical method is that of Brunner, which
takes only 25 minutes to accomplish. The milk is placed in
a glass vessel, and the gross weight of milk and glass is as-
certained with a good balance; then 60 or 00 grains of the
milk is poured into & shallow metallic capsule of about 2%
inches diameter, the exact quantity being determined by ascer-
taining the diminution of weight of the glass vessel and its
contents. Then 450 grains of pure fine quartz sand is add=d,
which, however, must have been cleaned from dirt and fine
powder by rubbing in a sieve; and the sand and milk are
mixed with & small spatuls, so that the milk is absorbed
and the whole appears like a uniformly moist sand. Then
the capsule, with sand and spatuls, is sgain weighed, and
evaporated on & water bath at 212°, being continually stirred ;
after fifteen minutes, the capsule is removed and cooled, and
the loss of weight ascertained. It may be well to heat the
capsule sgain for 5 minutes, so 8s to see if any further loss
of weight can be observed; but this will rarely be found to
be the case. The loss will be the amount of water contained
in the milk, and this must be no more than 783 per cent.
Good cow’s milk contains from 77 to 78 per cent of water;
and if more than 78} per cent, say 70 per cent, is found, it
is certain that the wilk has been watered.

Bat as refinements in the art of adulteration may have
taught the addition of solids, such as sugar, boiled starch,
etc., the next test is to correctly ascertain the amount of but-
ter. For this purpose, 300 grains of the milk is mixed with
half its weight, 150 grains, of charcoal powder, previously
cleaned from dust in & sieve; the mixture is dried by mod-
erate heat (from 150° to 160° Fah.), and then placed in a glass
tube sbout 2 feet long and of # inch diameter, drawn out
at its lower end to & narrow opening, which is closed with a
plug of cotton, to prevent the charcoal from falling through.
The tube is then suspended in a vertical position, and about
450 grains of ether, or of sulphide of carbon, is poured in;
this will flow out at the bottom, charged with all the dis-
solved butter. To secure a complete dissolution of the but-
ter, the ether is poured back through the charcoal in the tube
once or twice, and finally 450 grains pure ether is added in
small portions, to wash away the remaining butter.charged
ether; and at last a mixture of 1 part ether and 3 parts alco-
hol is passed through. All these fluids are collected to-
gether and evaporated in a porcelain dish, and the butter
obtained is measured by weight. It should not be much
less than from 3} to 5 per cent of the milk employed ; for 300
grains of milk, it should be from 10 to 15 grains. But milk
will vary as to butter perhaps more than as to other ingre-
dients ; and it may be considered certain that a proportion of
butter of 2 or even 24 per cent indicates certainly that the
milk has been skimmed, while & proportion of 3 per cent
leaves it doubtful whether the milk is pure or has been tam-
pered with.

When the amounts of water and butter in the milk are
found to be normal, it is scarcely necessary to ascertain those
of the casein and milk sngar, the tests for which are not so
simple. The quantities should be nearly 43 per cent of
casein and 4 per cent of milk sugar. The other ingredients
are chiefly calcium phosphate, 023, and potassium chloride,
014 per cent; and phosphates of magnesium and iron, with
chloride of sodium, are each present in quantities of 0'04 per
cent or less,

It is evident that, if adulterants have been added to con-
ceal the dilution with water or the skimming, the sbove de-
scribed analysis will show them, either by an excessive
quantity of dry residue or by a deficient quantity of butter.

DANGEROUS PLAYTHINGS.

Another factory for the manufacture of toy torpedoes has
exploded. The circumstances of the disaster are of no mo-
ment to any one except the unfortunate victims, and the
owner,who is fortunate in escaping similar mutilation, Not-
withstanding the average boy's devotion to snap and bang,
it may be questioned whether the pleasure afforded by play-
things of the explosive sort is anything like a sufficient re-
compense for the risk attending their production, storage,
and use. It has been suggested that the sale of such things
should be prohibited and their possession made punishable
by fine. The suggestion is sensible and timely. The Cen-
tonninl year, with its intensifications of Fourth of July fervor,
'8 upon us, and the popular demand for fireworks threatens
10 bo excossive, It would bea good thing for the country at
the beginning of its socond century to put away such child-
ish thivgs, and adopt u less dangerous mode of manifestiog
tho spirit of jubllution, political or other. Surely our inven.
tors ought to be able to devise a slmple contrivance to serve
05 a substitute. It is worth trylng for, as a public benefac-
tion ns well ns for the millions that are in it!

Tur lngging of stewm pipes was lately considered by the
Soctétd Industrielle de Mulhouso, France. The president, M.
Forey, acknowledged that cork was a good non conductor of
heat, but it was costly. The most efficnclous covering, says
M. Forey, consists of straw Iaid lengthwise, about 1 inch
thick, round the stesm pipes, tied with string, and covered

with tarpaulin or eloth tarred after fixing.
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IMPROVED VERTIOAL WOOD-BORING MACHINE, and In thelr sldes grooves are formed to receive the ends of Stlek 1o Your Musinoss,

Wa recently published an engraving and description of a | the panes of glass. On the under side of the top and onthe | There is nothing which should be more frequently im.
wood.borlng maekine of English manufscture. The appa. | upper side of the bottom are fastened small strips, which  pressed upon the minds of young men than the Importance
mtus was .'oo‘ Npmuuﬂ of superior Engllsb work. | also haye grooves to recelve the edges of the glass, and be.  of steadlly pursuing some one business, The frequent
ranship, and therefore the improvements included In its con. | sides serve to brase the posts ln position, The top Is also ohanging from one employment to another is one of the most
straction may be fitly contrasted with those embodied in the | attached 1o the posts by screws, and by removing it the glass | common errors committed, and to It may be traced maore than
Jatest similar machine of American make, of which we now | may be easlly disengaged, the doors which are hinged tothe half the fallures of men in business, and much of the dis.
‘"Qnou.lln\ engraving. The polnts of difference show, | rear part of the bottom taken off, and the whole case thus | content and disappointment that render life uncomfortable,
we think, & preponderance of advantages on the side of | separaied Into several portions, The deviee thus constracted, | It Is a very common thing for & man to be dissatisfied with
our own Wucﬁo‘, of which the reader can judge for him- | it Is clalmed, may be more choaply and easily made thao ! bis business, and to desire to change it for some other,
self by comparing the deseription of which, it seems to him, will prove a more
the Boglish machine already published {w luerative employment ; but in nine cases

with that which follows:

The Ameorican has a frame strongly
constructed of a hollow column, heavi.
ly braced by Ishaped web ribw, and »
broad base, well calculated to resist
jarring and trembling. The table is
also strongly wade, and Is adjustable
to any aogle or position. It can be
mised and Jowernd by means of & rack
and pinion, turned on its axis, and can
be tightened at any length by & simple
tarn of the handle, which closes s long
split bearing. The table proper can be
inclined at different angles, and the up.
per part may be moved out orin, re
volved, and adjusted. A cone pulleyof
three steps enables the operator to run
the machine at three different speeds, for
large, medium, or small sized machine
sogers. It has a commodious self.re-
turning treadle, which requires very
little power to bring the suger bits to
the necessary depth.

Holes can be bored, at any angle, from
1 of an inch to 8 inches diameter, and
from } of an inch to 12 inches depth.
An adjusting stop on the connecting
rod gages the depth of the hole. The
rests on the table can be sdjusted for
straight, square, oval, circular, and
bent work. The idler pulleys (which
are frequently s source of trouble in
such machines) do not need re-adjust.
ing for different hights of the counter.
shaft from the machine. The manu-
facturers direct special attention to the
facility with which & number of holes,
with variations of angle, can be nocu.
rately bored. In the slots of the radius
brace one or two stops can be inserted
insuch a way that the table can be
swiveled from = horizontal plane to
either slde ; and, as the table slides for-
ward and back ward and can be turned on
its axis, it is obvious that, in & piece of
timber, & number of holes can be bored
which differin angle and place without
moving the work about. The machine
is adapted for boring short as well as
long pieces of material, and will dothe
work, it isclaimed, with great ease and
rapidity, The countershaft with cone
pulley, as shown In the engraving, may
be set on the same floor with the ma.-
chine, or attached to the ceiling, sothat
the beltmay pass from either side, in
2n inclined direction or perpendicular-
ly. The tight and loose pulleys are of
P inches diametsr, 34 inch face, and
shonld make 250 revolutions per minute,

The machine obtained the first premium at the Cincinnati
Industrial Exposition.

Patent applied for through the Scientific American Patent
Agency. For further particulars address the manufacturers,
Messrs. Bentel, Margedant & Co., Hamilton, Ohio.

IMPROVED SHOW CASE.

There exists, at the present time, among those who pur-
pose exhibiting goods st the coming Centennial, an increas-
ing demand for simple and portable de-
vices sdapted to holding articles while
displeying the same to good advantage.
Itis probable that there will be a very
large number of small exhibits, in 1he
shape of the handiwork of individuals
or of sp:cimens and samples of va.
rious productions, which must be well
protected from possible handling. For
neat show cases, aftor the style of con.
struetion of that hers illustrated, there
should be aready market, as many ex
hibitors will find it no small conve-
nience to be able to box up their show
casen with their goods, and thus be ag-
sazed that their display will be well se-
cured and armoged.

The sdvantages of the invention, which is represented in
perspective in Fig, 1, are that it is composed of a number of
canily defachable pieces, which allow of its being packed
into smnl] corapass, and which, when set up, form astrong
case, the joints of which cannot work loose through the’ef-
fects of dampness.

As shown In the sectional views, Figse. 2 and 3, the
posts, A, are attached to ths bottom of the case by screws,

VERTICAL WOOD-BORING MACHINE.

those not constructed to take apert. The case msy be made
of sny shape—upright, octagon, or round. The posts and
strips can be produzed in long pleces, like molding, and po-
lished and finished before being cut, The bottom may be
molded with a ** frizzer,” and the top made with machinery
similar to that used for manufacturing sashes. The case
may be taken apart and cleaned or repaired without disturb-
ing the contents. If preferred, instead of screw: belng
used to connect the top and bottom to the posts, may

be made through the latter, and bolts passed through and

HASENRITTER'S SHOW CASE.

set up with fancy nuts outside. This would give & still
stronger joint.

Patented August 31, 1875, For further particulars regarding
ealo of patent or portions of same, address the inventor, Mr.
Robert H. Hasenrltter, Hermann, (Jasconsde county, Mo,

Ax alloy for locomotive whistles which will give a good
cloar sound Is made of coppar 80 parts, tin 18, and sntimony 2,

out of ten It Ix a mistake., Look rouml
you, and you will find among your ao-
quaintances abundant verification of our
assertion,

Hero 15 a young man who commenced
life as & mechanie, but from some cause
imagined that he ought to have been &
doctor; and after a hasty and shallow
proparation, he has taken up the saddle
oags only to find that work is still work,
and that his patients are no more pro.
fitable than his work bench, and the oc.
cupation not a whit more agreeable,

Here are two young men, clerks; one
of them is content, when his first term
of service is over, to continue a clerk
till he shall have saved enough to com-
mence business on his own account ; the
other can't wait, but starts off without
caplital, and with a limited experience,
and brings up, after s few years, in a
court of insolvency, while his former
comrade, by patient perseverance, comes
out at Inst with a fortune,

That young lawyer, who became dis.
hesrtened because ULriefs and cases did
pot crowd upon him while he was yet
redolent of calf-bound volumes, and
had small use for red tape, who con-
cluded he had mistaken bis ealling, and
so plunged into politics, finally settled
down into the character of & middling
pettifogger, scrambling for his daily
bread.

There is an honest farmer who has
toiled a few years, got his farm paid for,
but does not grow rich very rapidly, as
much for lack of contentment mingled
with his indostry as anything, though
he is not aware of it. He hears the won-
derful stories of Californis, and how
fortunes may be had for the trouble of
picking them up: mortgsges his farm
to raise money, goes awsay to the land
of gold, and, after many months of hard
toil, comes home to commence again at
the bottom of the hill for a more weary
and less successful climbing up sgrin.

Mark the men in every community
who are notorious for ability and equal.
1y notorious for never getting ahead,
and you will usually find them to be
those who never stick to any one busi.
ness long, butare always forsaking their
occupation just when it begins to be
profitable,

Young man, stick to your business.
It may be you have mistaken your call.
ing; if so, find it out as quick as possi-
ble, and change it; but don't let any uneasy desire to get
along fast, or a dislike of your honest calling lead you to
abandon it. Have some honest occupation, and then stick to
it; if you are sticking types, stick away at them; if you are
selling oysters, keep on selling them; if you are at the law,
hold fast to that profession; pursue the business you have
chosen, persistently, industriously, and hopefully, and if
there is anything of you it will appear and turn to account
in that as well as or better than in any other callicg; only, If
you are a ]ol!e.r, forsake that line as 'M“’.' Mu.o

for the longer you stick to it, the worse
it will “ stick * you.

Animal Intelligence,

stitution, lately killed a favorite eatn
frequenter of the same grounds. Hav-
ing committed the unprovoked murder,
the dog deliborately took the cat in his
mouth, carried it some distance, dug a
deep hole behind some bushes, and, after

:
£
]
:
i
g

dog lost his life by poison, probably a
penalty for the offence,

In the neighborhood of Bath, & gentleman possesses a pair
of carriage horses, one of which evinces more than ordinary
intelligence when his own onds have to be served. If the
horas hears, oven In the distance, the very first movement of
a mowing mschine, he connects the sound with fresh grass,
and at once taps with his hoof at the boarding of the stall to
summon the conchman for s supply. A$ first this is done
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gently, but if time passes he imperstively demaads atten
tlon, or it s doubtful If the stable would contain him. The
conchman lives adjoining the stable, and, much to hix discom-
fort, the horse sometimes has imaginary wants during the
night, and repeats the some process; and at whatever hour
this oceurs, the coschman is under the necessity of getting
up o attend to him,—Nafwre,
-
SCIENTIFIC AND PRACTICAL INFORMATION,

SOUND MADE VISIBLE.

A sound writer, ealled an opeldoscope, 1 a new Invention,
On the end of & two Inch tube Is pasted a plece of thin rubber
or tissue paper. In the center of this is fastened a place of
looking glass, one eighth of an inch square. Hold this end
in the sun and the other end in the mouth, and sing or speak
init. The ray of light reflected from the mirror falling a
white surface describes corves and patterns differing for
every pitch and intensity, while the same conditions give
uniform results,

HROMOFORM IN COMMENRCIAL BROMINE,

Reyman found a specimen of bromine to be contaminated
with 10 per cent of some foreign substance bolling from 170"
to 320" Fal. He found it to consist largely of bromoform,
and he recommends to test every specimen of bromine for
Lbromoform. Too small a percentage of bromine in water
saturated with bromine (as well as the characteristic odor of
bromoform, which is particularly strong when the bromine
is mized with a solution of iodide of potassium), and the sep-
aration of iodide, which can be decolorized by hypesulphite
of soda, are sure proofs of the presence of bromoform in
bromine,

PRINTING INK THAT CAN HBE BLEACHED.

The ordinary printing ink, as our readers well know, is
made from the finest kind of carbon, namely, lamp black,
mixed with ofl, and is proof sgainst air and all bleaching
ageuts. The only method by which it can be removed from
the paper on which it has been printed is mechanical, In
the manufscture of white paper from old newspapers, the
dificu’ty of removing the ink Is considerable, We learn
trom Dingler's Journal that Kircher and Ebper have invent.
od & new kind of iron Ink for printers’ use, which resem-
bles our writing Inks. Iron Is dissolved in some acld, such
as sulphurie, muriatio, or acetic, and one half of the solution
oxidized by nitric necid, after which the two portions are
mixed and the black proto-sesquioxide precipitated by means
of soda or potash, This precipitate is filtered out, well
washed, and mixed with equal parts of a solution of tannic
and gallic acids, which produces a beautiful blue black or pure
black pigment, This plgment is well washed and dried, and
thon mixed with linseed ofl varnish, forming an excellent ink
for letter pressas well as for lithography, wood cuts, and steel
and copper plate printing.

Paper printed with this ink can be bleached by putting it
into a bath of pure water to which 10 per cent of caustic
sods or potash has been added. It isleft there 24 hours;
then put intoa ragengine, cat fine, the pulp thrown on a cloth
and a'low to drain, washed with clean water to which 10
per cent of hydrochlorie, acetie, or oxalic acid has been add-
e, digested 24 hours, and again used for making paper,

HYDROSULPHITE OF SODA IN THE INDIGO VAT,

Dr. Reimann, in his Fifrber Zeitung, gives the following ac
count of his observations on the use of the new hydrosul.
phite of soda indigo process, during his tour through Bel.
giam, At Verviers it is in successful use, effecting a large
saving of indigo. In Simonis's dye house, 12 1bs. of indigo
are saved on every 40 lbs, Peltzer has had like success.
The only disadvantsge is that the process is patented in
France, Belgium, and the terms on which the patentees al-
low dyers to use it are exorbitant. It has not been patented
in Germany, and dyers there are free to make use of it, reap.
ing the whole advantage without any expense, and yet it
seems not to be in use thers,

CAVING OF A COAL MINE,

Ar Wilkesbarre, Pa., recently, the walls of a large coal
mine caved in. Fortunately the miners were notified of ap-
proaching trouble, and all escaped. Huge bounlder are said to
have been thrown out of the mouth of the tunnel by the
compressed air as if they had been pebbles, and the shock of
the crash was like an earthquake. The hollow chinmbers re.
echoed the dismal sounds, and, taken altogether, the scene
wus one calculated to intimidate the heart of the lardiest
miner in the land.

.
Where to Look for Arsenle in Cases of Polsoning,

Observations of great toxical importance have lately been
made by Scolosuboff (Sor. Oh. August, 1875) with reference to
the distribotion of arsenic in the tissues of animals in cases
of poisoning. Contrary to general belief, he finds the arsenic
specinlly condensed in the nervous tissues, The experiments
were made with dogs, rabbits, and frogs. Dogs bear large
doses of arsenic readily, taking without difficulty fifteen to
elghteon times the quantity which, weight for welght, would
be fatal to man. A bulldog took for thirty.four days gradu.
ally Increasing quantities of sodium arsenite in his food,
tising from 0°075 grain to 22 grains a day, Tho results of
the poisoning were acate and quite marked. Calling the
amonnt of arsenic feund in 0°22 1b, of muscle 1, that in the
sume welght of liver was 10°8; brain, 365 ; spinal cord, 87+4,
A dog of 243 1hs. welght was killed by subeutaneous Injeotion
of sodium argenite, in 17 hours, The arsenic from the brain
K Vo duclded reaction, that from the spinal cord was less,
b ‘e |p the liver and muscles pply traces conld he detected

Scientific dmerican.
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A OEOMETRICAL PROBLENM,
A correspondent recently proposed & neat little geometri
eal problem, which has been investigated with Interest by
soveral correspondents. We give the problem and solution
in full,

Prodlem.—A square belng given, It In desired to dmaw &
¢irele passing through an arch aod tangent to the two oppo
wito pides.

Lot A B C D be the square, and let the clrcle be requlred
to pass through the angle, C, and be tangent to the sides, A
D and AB., Draw the disgonal, CA; it in evident that the
conter must be in this e, as every polat in It is equidistant
from the sides, AD snd A B, Draw u line perpendicular to
AC, and produce it until it intersects, through C, the pro-

longations, AE and AF, of AD and AB. We have then n
trinngle, FAE, of which the sides, AF snd AE, are equal,
and in which we have only to inscribe a circle, nccording to
the well known rule of bisecting the sides. The line, AC,
bisects already the right angle in A, and by bisecting the
angle at F, by the arcs at G, drawn from the points, M and
N, as centers, on the line, F 4, we obtaln (by the intersec.
tion of this line with the line, AC)in H the center of the
circle, of which HC will be the radius, The circle drawn
with this radius will of course pass through the angle, C,of
the square; and being the inscribed circle of the triangle,
AEF, it will be tangent to all its sides, and therefore to AD
and AB, the sides of the square, ABCD.

AN ADDITION TO THE NEW CHROMATROPE,

NY HENEY MORTON, FM. D,

Since writing the notice of the new chiromatrope which
appeared in your journal for November 27, 1 have made a
modification in one of the disks, which gives a very pleas.
ing effect and considerably increeses the range of illustra.
tion of the instrument,

Taking the disk alrea-
dy described as illustra-
ting Dr. Young's theory
of color, and which con-
sists of six sections, two
each of red, green, and
violet, 1 stopped them
out by pasting over the
glass & piece of black pa
per cut out in the man.
ner shown in the accom
panying engraving. The
letters outside represent
the colors of the adjacent
sectors, R for red, ete., and the shaded portions are those
where the glass is uncovered, the solid black indieating the
opaque paper.

When the disk, so prepared, is rotated in the usual WY,
we have the following effect: In the center we have a circle
of white produced by the union of all three colors: next to
this a circle of red, the green and violet being here stopped
out; next to this again a circle of yellow produced, by the
union of red and green, the violet only being here obscured ;
then a circle of green, then one of blue, then one of violet,
and lastly one of purple.

A similar method may be applied to the demonstration of
the fallacy of Sir David Brewster's theory, which assumes
red, yellow, and blue as the subjective primaries.

&

Puoecumatic Telegraph Tubows,

The Western Union Telegraph Company is sbout to lay
pneamatic tubes between the main office of the company nn'nl
the Broad Street office in this city. Already the pipes and
valves have been completed, and the engine Is under way.
If the weather proves favorable, it is the Intention to have
the tubes in working order by Janusry 1, 1876. There will
be two tubes, each of which will consist of a lead pipe hav.
ing 24 inches inside diameter, encased in iron |-\;;o having
an interior diameter of 3 inches, the latter being designed as
& protection to the lead. The cylinders of the air pumps for
compressing and exhausting the air in the tubes have & di-
ametor of 35 inches, Messages from the maln office will be
dispatched by means of compressed alr through one of the
tubes, while those to be returned to the central office will
pass through the other tube by exhaust air, the engine,
pumps, and valves all being placed in the central office,
The carriers are made of gutta percha, covered with felt
tloth, the forward end being sufliciontly enlarged to fill the
tubo and thus prevent the prssnge of ale In elther direction
beyond tho earrler, It is estimnted that the time ocoupied in
sending & message from the central office to the office in

‘“""A'i strent, distance about 4 of a mile, will ba abont o5

. i1 ~ that o car
seconds. while the armogements Wil be such that one

rier, If necessary, can immedistely follow another.

- - - - —

Usoful Recipes for the Nhop, the Household,
and the Furm.

A thin filln of tin may be applied to iron wire, fo give the
game the appearance of silver The wire is first piaced in
bydr-rl.!ny:v acld, In which s
s afterward ;.!'.r.-i in coptact with a strip of zipe in & bath
of tariaric acid 2 parts
are added tin salt 3 parts and soda 3 parta.
retsaln for two hours In this bath, and then be polished,

The following will give s good idea of the relative

Made from the best steel,

suspen lod & plece of zine It

dissolved In water 100 parts, o0 which

The wire should

strongth of various substances
u rod 4 inoh In dismeter will gustain before breaking 9,000
1bs, ; soft steel, 7,000 1bw. : tron wire, 6,000 1hx
§.C00 b, : inferlor bar iron, 2,000 1bs, ; cast iron, 1,000 to
8000 b, ; silver, 2,000 Ibs, ; gold,
2 500 1ba. : tin, 300 1bs, ; cast zine, 100 1bs, ; cast lead 50O 1be. ;
,,',”1,.41 lead . 200 1ba. ; box or locust wood, 1,2C01bs. ; toughest
ash, 1,000 1bs, ; elm, 800 Ibs, ; beech, cedar, white oak, pitch
pine, 600 1bx. ; chestnut and maple, G50 1bw, ; poplar, 400 b

A useful rule for converting the welght of one metal into
another 18 as follows: Wrought iron into cast iron, multi
ply by 0028, into zine, by 0928; into steel, by 1°010; into
brass, by 1°082 ; into copper, by 1°1 {4,and into lead, by 1408,

The following may be used for reckoning the shrinkage
of castings in inches in a foot, except where otherwise noted
In locomotive cylinders, ,’,_ inch ; pipes, § Jgirders, beams, etc.,
}in 15 inches: engine beams and connecting rods, § in 16
inches; in large cylinders, say of 70 inches diameter,10 foot
stroke, the contraction of diameter is } inch at top; § at bot.
tom; in length § in 16 inches, In thin brasy, the shrinkageo
i & Inch in 9 inches; in thick brass, § in 10 inches; in #ine,
$lnn foot; in lead, % ; In copper, same; in bismuth, % ;
and In tin, 3",.

Molesworth gives the followlng rules for warwing and
heating buildiogs by steam: When the external tempera
ture Is 10° below the freezing point, in order to maintain &
temperature inside of 60°, one superficial foot of steam
pipe s needed for each 6 superficial fest of glass In the
windows ; the same for every U cubic fees of air escapiog for
ventilation per minute; the same for every 120 feot of wall,
roof, or ceiling; 1 cubic foot of boller is required for every
2,000 cubic feet of space to be hested. A one horse
power boiler is sufficient for 50,000 cubic feet of space,

An easy way to drive screws into hard wood is to file a tat
about } inch long on the side of the screw beginniog at the
point. This cuts the wood and forms a thread in the same
way that a tap does. The screw follows and holds well

Dies for use in stocks should be wade ss follows: Supposing
the dies to be for use on bolts of an inch dismeter, first fit
them to the stocks, then place between the faces a piece of
Jy inch steel ; fasten the whole in the stocks and drill »
hole the proper size for a tap of the correct pitch, but 13
inches in diameter. Then tap the hole with a 13 hub or tap
having a thread on it of the requisite pitch, taking care to
give the dies a full thread ; then cut out theclearance places,
ete, Dies made thus will cut steadily, essily, and true, and
are not liable to break. The advantage of this plan is that the
dies will cut in the center of their width, the sides of the
threads serving as a guide at the very first cut taken, which
would not be the case were they cut by an inch hub or tap.

Condensed Beer.

Mr. Lockwood describes, in the Journal of the Seciety of
Arts, his patent solid or condensed beer. Beer is taken at
its best condition; its alcohol is separated and ssved by =
method of gentle distillation in vacuo, and the residue is con-
densed in a vacoum pan, like milk; when finished, it is en-
closed in hermetically sealed packages, the alcohol first being
added to it again, and acting as & preservative. Thoe fermen.
tation, which was present in the beer when it was taken, is
suspended by the heating, and the condensed beer remains
sound in this condition, apparently for any length of time, as
some exists that has now been kept for nearly two years.
When re.-made by adding water, it is not wort, but resl beer,
haviog all its fiavor and aleoholic strength, and lacking only
offervescence, which can be quickly imparted by reviving
the suspended fermentation for a short time in order to de
velop sufficient carbonie acid gas to give it the required
briskness; or it is fit to drink immediately, if charged with
carbonic acid gus, like aerated water,

; good lron,

copper wire, 8,000 1bs. ;

** The Tlm\‘l“'(\l\ Sewer Gas,

The Naw York Zimes gravely objects to the plan of venti
lating sewers by connecting them with the draft of furnaces

The remedy is “ obviously defective,™ it avers; ““if forno
other reason, from the fact that under certain conditions a
furnace does not bake and thus disinfeet this air.”

Consequently ‘“ each furnace would be an ingenious ma.
chine for scattering through the house the most deadly gases,
And though, when in full Llast, the heat of the furnace
would destroy their morbifio properties, yet on & mild day,
with a low fire, we should have sewer gas,pure and simple,
throngh the whole house,”

For lngenious misapprehension, the paragraph we have
quoted could scarcely be surpassed. It seews incredi-
ble that one could be so dull as to suppose that an emi-
nent * sclentific authority ™ would propose to supply our hot
air ohambers from the sewers; but the 7¥mes seems to have
nchioved that distinetion: which shows how needful it 1s to
be oxpliclt In making even the most simple and self-evident
propositions, Had the high solentifie anthority taken the
precaution to stipulate that the sewer gas should pass into

the fire and not into the air pipes, the opposition of thy
Fimes might not have been aronsed =
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IMPROVED SCROLL SAWING MACHINE,

Another one of thoss small and comparatively inexpensive
machines, which are 5o useful to amateurs and for general
light woodworking purposes, Is (llustrated In the annexed
engraving. It is a new foot-power scroll saw, the advanta
ges of which are principally to be found In an improved and
simplified construction,

The table is provided with a horizontal rear extension to
which the reciprocating saw frame, A, is pivoted. The
armogement of the frame will be readily understood from

allows of easy resotting to the same inclination at any future
time,ss when using a new flle or another corner of the same

hu\l.

By some changes in a part of the device,this guide is made
applieable to ciroular saws, in which case the guide rods,
sliding In the grooves of the clamp,are made of proper curve.

The Invention is quite simple; and we believe it will prove
s very useful and handy implement for mechanies, since by
ita ald the not very. oasy opoeration of saw-filing is greatly

simplified. In fact it Is only necessary to set the guide at

the illustration. The connecting screw rod, at its rear end, | the proper pitch and bevel, and leave an apprentice or boy
serves to draw the front extremities of the arms apart, | to do the manual work.

thus tightening the saw clamped therein. To
the rear of the extension, a curved arm, B, is
attached, which carries a plate convenlently lo-
cated for holding the oil can and necessary tools,
Arm, B, has a slotted recess at O, which serves
as a guide for the upper bar of the saw frame.
A band spring may be interposed between said
bar and the arm, to assist the upward motion of
the frame and prevent the contact thereof with
the upper part of the recess. Beneath the table
is & short srm, D, and & slot therein guides in
similar manner the lower bar of the frame. This
arm is extended downward and is forked to hold
the shaft, E, of the gear which receives motion
from the wheel and treadle shown, A small fly-
wheel on shaft, E, sssists the rotation of the
same, and the crank disk and rod on the front
end form the connection with the saw frame,
and impart reciprocsting motion to the same.
The arrangement of the legs with the table is
obvious from the illustration, and forms a rigid
and substantial support. The machine is adap-
ted for fret sawing, and for the cutting out of
brackets and similar ormamental wooden arti-
cles.

Patented through the Scientific American Pa-
tent Agency. For further information relative

to sale of royalties or of patent, address the in- ;,:

ventor, Mr. Jerome H. Plummer, 1,276 Pacific
street, Brookiyn, N. Y.
——~
Activity is Not Always Energy.

There are some men whose fallure to succeed
in life is a problem to others, as well as to them.
selves. They are industrious, prudent, and eco-
nomical; yet after a long life of striving, old
age finds them still poor. They complain of ill
luck. They say fateis slways against them. Bat
the fact is that they miscarry becauso they have
mistaken mere activity for energy. Confounding
two things essentially different, they have sup-
posed that, if they were always busy, they would
be certain to be advancing their fortunes. They have for-
gotten that misdirected labor is but & waste of activity. The
person who would succeed in life is like & marksman firing
at & target; if his shots miss the mark, they are a waste of
powder. 8o in the great game of life, what a man does must
be made to count, or it might almost as well have been left
undone. Everybody knows some one in his circle of friends,
who, though always active, has this want of energy. The
distemper, if we may call it such, exhibits itself in various
ways. In some cases the man has merely an executive fa-
culty, when he should have a directive one; in other lan-
gusage, he makes a capital clerk, for himself, when he ought
to do the thinking of the business. In other cases what is
done is not done either at theright time or in the right way.
;E::‘y, correctly understood, is activity proportioned to the

IMPROVED SAW FILE GUIDE.

The annexed engraving represents a new apparatus for
guiding the file, during the operation of filing saw teeth,
o such o menner that exactly the same
piteh and bevel shall be imparted to each
tooth, This is done by suitable indicating
devices below described, which also admit,
on the saw being refiled, of forming the
teeth with the same pitch and bevel as in
the beginning.

The saw is secured in & wooden clamp as
shown, and held ina vise. The clamp has
grooves on each side and extending its en-
tire length, these serving as guides for rods
on the lower part of the frame or saddle, A.
The latter may be freely moved along the
grooves, and is by them maintained in uni-
form position as regards the saw,

The sliding frame holds & gradusted cir-
cle, B, by means of lugs on one side and &
set screw, C, oo the other, The guide rod,
D, passes through apertures in the circle as
shown, It will be seen that the Iatter can
be adjusted go that any mark on its peri.
phery coincides with a fixed mark on the NN
frame, and thus the file,which is connected ‘K\\ \
with guide rod, may be set s0 a8 to impart ‘:\x\ \ \ \
any desired bevel to the teeth, this being ity
denoted by the gradustions on the circle.
The file is supported in the arms attached

ascrow clamp holding it to the other.

PLUMMER'S SCROLL SAWING MACHINE.

Patent now pending through the Scientific American Pat-
ent Agency. For further information, address the inventor,
Mr. Elias Roth, New Oxford, Pa.

New Use for Rats.

Rats are not generally supposed to be of any particular use
in the economy of Nature, unless it be to eat up refuse, make
a noise, or haunt the subterranean cavities of large cities. A
telegraph inspector in England has, however, upon & recent
oceasion, proved that the rat as an operator in case of broken
wires may be turned to good account. It was necessary,
says the Popular Seience Monthly, to overhaul a cable of
wires inclosed in iron tubes. A certain length of the cable
had to be taken outof the tube, and the men commenced
hauling at one end, without baving taken the precaution to
attach to the other & wire by which it might be drawn back
after inspection and repairs. The question srose how the
eable was to be restored to its proper place. The inspector
invoked the aid of & rat catcher, and, provided with a large

rat, o forret, and a ball of string wound on the Morse paper

ROTH'S S8AW FILE GUIDE,
to the gulde rod, its end belng inserted in & hole in one and |drum, he repaired to the opening in the tubs, The flusk | which entitles it to & rank among the most useful of our

sorew, the file may be turned so as to give any desired pitch | attached to his body, was put into the pipe. He scampered

to the saw teeth. At E is sn indieator of simple construc. |away at racing pace, dragging the twine with him until he| Aquaromtis, applied to the surface of steel, produce: &
tion, which shows the pitch at which the file Is set,and thus | roached the middle of the pipe, and there stopped. The fer- | black spot; on iron, the metal remains clean’

ret was then put in, and off went the rat again, until he
sprang clear out of the flush box. One length of the cabls
was thus safe, and the same operation was commenced with
the other; but the rat stopped short a few yards from the
pipe, and boldly awaited the approach of the ferret. A sharp
combat ensued, but after sundry jerks at the string the com.
batants separated, the rat making for the other extremity of
the pipe, carrying the string through and relieving the in.
spector from his anxiety,

-

The Electro-Magnetic Mallet.

Dr. Edwin T. Darby, in a paper read befors the Pennsyl.
vania State Dental Soclety, states that the priority
of invention of this useful implement belongs to
Dr. William G. A. A. Bonwill: but a contest is
pending between this gentleman and Mr. George
F. Green, who claims the priority. The practi
cal uses and value of the instrument are set forth
by Dr. Darby as follows:

““It is purely automatic in its action. Its power
or force is entirely distinet from anything phy.
sical or individual, except the will of the operator
and the touch of his educated finger. No more
physical force is required to mansge it than would
guide & pen or hold a pencil. The dentist may
stand or sit at his chair hour after bour, aud feel
no greater fatigue than would naturally result
from restrained position or concentrated thought,
One who has not used it, nor become thoroughly
accustomed to it, can little understand the vast
amount of physical force others are saving them.
selves by its use. It was my fortune to obtain
one of the first, nearly or quite four yearsago;
and although great improvements have been
made upon it since, I look back upon those four
years of comparativeiy active duty, feeling that
I should at times have given way, and perlaps
been obliged to abandon my practice, but for the
assistance which the electric mallet has rendered
me. So great is my appreciation of it, and so
confident am I of its great value, that I fear, were
1 obliged to discontinue its use, I should fall far
below that standard which, as we justly claim,
should characterize the operators of the present
dsy.
““ Nor is a labor-saving instrument only: itis »
time saving invention. Seneca taught that time is
the only thing of which it is & virtae to be cove
tous. Too lightly, as a rule, do we estimate the
value of time in our operations; our field for use-
fulness is limited. Our courseor stadium has its
bounds at no distant future; and he who is most
successful, who accomplishes most for himself
and for those who seek his services, is he who
knows best the value of each moment, and systemstizes his
work and adds to his appliances such things as help bim
to expedite his operations—never sacrificing quality for
quantity, excellence for rapidity. The length of time 1e-
quired to thoroughly pack the gold in most cavities is
lessened at least one half by the aid of the electric mallet. I
profess not to haveacquired that degree of manipulative
akill that enables me to fill all cavities with lightning.
like rapidity, but in the great majority of instances one
olghth of an ounce of foil can be thoroughly consolidated in
from 60 to 70 minutes. The Inventor, I believe, professes to
do the same in 80 or 40 minutes. The instrument when in use
makes more or less noise, and the sensation upon the tooth
is pecullar, and suggests pain, if it does not actually produce
it. One of the best arguments in proof of its painlessness is
the fact that our patients not unfrequently go into a deep sleop
and awake to find the operation nearly or quite completed.
The blow produced by the electric mallet is sharp and quick,
and does not jar the tooth like the hand mallet or the Snow
and Lowis automatic. The operator must be skilled in its use,
otherwise he may allow the mallet to strike
the filling several times in the same place,
whereas but one blow is needed. My own
experionce and observation has been that
less injury to the tooth and lining membrane
has followed the use of the electric mallet
than formerly attended the use of the hand
mallet or even hand pressure,

“The Instrument as now made requires
little or no adjusting, and with care may be
used for years without the least expendi-
ture for repairs. The total loss per week is
not more than ten or fifteen cents; and if

ten days, which may take fifteen or twenty
minutes' time, and can be done just as nice-
1y by an office boy or student, it is all that
is required in that direction. I know of no
better battery than a three or four celled
Bunsen, with well amalgamated aincs.
They can be used for years by simple re-
placing & zine which may in time become
eaten, or o carbon which may have gradu.
ally dissolved. Moro easily managed than
steam or water powaer, electricity has made
its way into our profession, and is daily

g for those who use it a service

By loosening the | boxes were opened, and the rat, with ono end of the string | motors.”

—or—

the battery Is thoroughly cleansed once in
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valuable to the manufacturers of gas, elther as an onricher
or & substitute for coal gas. The time Is not very distant
when s large majority of the gaslight companies now unln:(
conl excluslvely will use some petroleum in conneotion with
it to Increase its candle power, and to enable them to more

Janvary 1, 1876.)

COMPOUNDING STEAM ENGINES, 2 s

The controversy as to the possible economy of compoun
engines has been long ago settled ; and *he advantages of
the additional cylinder and pistor to oe operated by the

ever. He says he has been to Vermont and learned the art
completely. He suggests that $5,000 shall be deposited by
each party, the winner to donate that amount to some desig-
pated charitable institution. Now, Doctor, down with your
ducats,

-~

steam exhausted from the first engine, have been proved be-
yond any doubt. But the economy Is not derived, as some
of our correspondents seem tothink, from using steam twice;
for whether the stear _asses through one cylinder or forty,
the difference between the pressure of the steam st its en-
trance to the first cylinder and its final exhaust into the at.
mosphere is the sole power which the engine can exert. The
low pressure, larger cylinder added to an engine, while it
discharges Its steam st & lower tension, creates a certain
amount of back pressure in the first or smaller cylinder ; and
there is, therefore, no positive galn of power in & compound
engine. But the larger cylinder enables that little under-
stood and most important property of steam, its elasticity,
to be much utilized ; so that it may be sald that the addition-

completely utilize all the gas-making power of conl; but this
result has been much retarded by the mistaken notlon that
the addition of & petroleum vapor to a conl gas was all that
was nocessary, We speak of this now because the atten.
tlon of the wholo gas-making fraternity has just been aguin
ealled to the wubject of petroleum gas, in the discussions of
the Amotican Gaslight Association at ity recent meeting in
New York.

We know from correspondence with many gas manufac.
turers in difforent sections of the country that nothing but a
fear of belng drawn into large expenditures for new plant,
without positive guarantes of success, prevents the introdue-

tion of petroleum gas. We havelno axe to grind in fur.

al oylinder is equivalent in result to a very effective cut-off.

A greal many engines in England have recently been con-
verted into compound engines, and the methods of doing
this are numerous, and their merits are widely discussed.
A novel arrangement, designed by Messrs. J. Bagshawe and
Son, of Batley, Yorkshire, England, is represented in the
annexed engraving, and there are several features in it
which deserve notice. One is that the change involves the
addition of a high pressure cylinder, the engine being of the
condensing type. The cylinder is 13 inches in dismeter and
of 56 inches stroke; and it is so inclined that its piston is
parallel with the connecting rod when the crank is exerting
its maximum power. The old cylinder was 234 inches in
dismeter and of 46 inches stroke. Other advantages claimed
for this system of compounding are the attainment of great
steadiness in working, and an almost complete avoldance of
strain on the foundations. It is stated that, since the addi-
tional cylinder was added, the engine has been run with no
caps on the bearings which carry the beam on the pedestal ;
and no devistion from regularity in working could be detect-
ed, the two pistons, by their contrary motions, keeping the
whole engine steady.

-
Potroleum Gaw,

The attempt to manufacture & good substitute for conl gas
from petroleum has been made by at least & hundred differ.
ent persons within the last five years, as the records of the
Patent Office prove, That nearly all these attempts have
boen made with no knowledge of the chemistry of gas-malk-
ing Is equally upparent from the processes for which patents
Lave been elaimed: most of them being based upon the well
lnown fuct that atmospheric alr, when passed through pe-
troloum, especinlly the more volatile parts of it, becomes
saturated with its vapor, and burns readily with a clear
bright light. Most of these inventors seem to huve con.
cluded that in resching this result they have produced & sub-
stitute for coal gas, and their inventions have been pushed
into the attention of both the consumers and the manufsc-
turers of gas with much energy. We have nodesire to con.
demn their processes, which are excellent in their place, but
it is & mistake to lmagine that a simple carburetted air is

thering the interests of any special process, but for the benefit

COMPOUNDED BEAM STEAM ENGINE.

of the petrolenm trade we wish to see the best process
adopted. This we feel certain must be a process that yields,
not a vapor—easily condensible and rapidly deteriorating by
passage through long stretches of pipe—but a fixed gas, not
more liable to these objections than the average coal gas, It
must also be a process that utilizes the maximum gas-pro-
ducing power of the petrolenm. The quantity of gas and its
candle power which it is possible to get from a given quality
of petroleum can be ascertained with as much exactness as
the same things concerning & tun of Westmoreland coal, and
it will be found far easier to reach the maximum in usiog
petroleum than in using coal.

But while seeking in this way for the best process, care
should be exercised not to adopt one that claims to do too
much, Wae have seen statements of the results obtained by
some processes in which the gas claimed to have been made
from given quantities of petrolenm would actually weigh
more than the petroleum itself. Wae should look with dis-
trust on such processes.

*“There is nothing that succeeds like success,” and this is
the last and best test that should be applied to a petroleum
gas procoss, If one can be found already in successful opera-
tion, which has met and overcome the objections which
theory forgets but practice discovers, that is certainly the
best one to adopt.—American Manvufacturer.

&
-

Pructieal Spivitaslism,
Dr. K, P, Miller, an intelligent physiolan of this oity, Las
bocome an avowed and ardent advocate of the “ spiritunlity”
of the Eddy tricksters of Vermont. The dootor s 8o certain
of the heavenly power of one of the Eddy female perform.
ors that ho has publicly offered a challonge or test exhibi-
tion, under & wager of $5,000, that her ‘“‘manifestations” are
genuine, and agrees to leave the matter to the declsion of a
committee of twelve persons, to be mutually chosen by him.
self and the acceptor of the challange. Mr. W. Irving
Bishop, of this city, has accepted the challenge, undertakes
to prove that the woman is a fraud, and further, sagrees to re
produce all the ‘‘ materializations” and ‘‘ manifestations *
that she may produce, without any spiritual assistance what

®r o
A Gastropnomie Curlosity,

" We dare say that there are s great many people who, If
asked whether they could or would partake of so toothsome

s dish as s brofled quail on toast once a day for s month,
would stare at the questioner in astonishment and express an
earnest desire to be afforded the opportunity. And yet we
can positively venture the assertion that notone person out
of s thousand would continue the diet for a fortnight. This
is not because of the quantity of meat, because any one's or
dinary dinner aggregates an immensely larger amount, nor
i% it due to a surfeit of one particular kind of food, for roast
beef might be eaten every day for a year with relish. The
difficulty lies in the flavor of the meat.

an occasional delicacy, if it be eaten daily for ten days or
thereabouts, it becomes excessively nauseating. The flesh
seems to acquire & rank and bitter flavor;and if the diet be
persisted in, the stomach revolts and rejects the food. Why
this should be so,we have never heard scientifically explained;
but it is probably due to some medicinal effect of the meat
which shows its results, through regular dosing, just as do
some kinds of physic, which, if taken once or twice in small
quantities, are imperceptible to the system, but which, if ad-
ministered regularly in the same amounts for lengthy
periods, act powerfully on the constitution.

Be this as it may,an individual named O’Donnell, who lives
in Madison, Ind., has brought himself into notice by ac-
complishing the hitherto unparalleled feat (on & wager) of
eating thirty quails in as many consecutive days, and this
without any inconvenience or disgust. The case has at-
tracted some attention from the medical fraternity, and sun-
dry individuals are making Mr, O'Donnell's marvelous
stomach the subject of extensive bets. It is now reported
that he is to undertake the delectable task of repeated and
prolonged meals of raw oysters and brown sugar: a process
which might fitly terminate in a gastric malady which

would annihilate the much abused stomach and its owner at
the same time.

milk Dlet,

“1find vy experience,” says Dr. E. N. Chapman, ** that
lime water and milk is not only food and medicine at an
eurly perlod of life, but also at a later, when, as in the case
of infants, the functions of digestion and assimilation have
boen seriously impaired. A stomach taxed by gluttony, irri-
tated by Improper food, inflamed by alcohol, enfeebled by dis-
oase, or otherwise unfitted for its duties, as is shown by the
various symptoms attendant upon Indigestion, dyspepsia,
dinrrhees, dysentery, and fever, will resume its work, and
do it energetically, on an exclusive diet of lime water and
milk, A goblet of cow's milk, to which four tablespoonfuls
of lime water have been added, will agree with any person,
however objectionable the plain article may be, will be

friendly to the stomach when other food is oppressive

Delicious as it is as

>
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and will be digested when all olse fails to afford nourish-
ment. Of this statement I have had positive proof in very
cases.

“The blood being thin, the nerves weak, the nutrition
poor, the secretions defective, and excretions insufficient, the
physician has at hand a remedy as common as the air, and
as cheap, almost, as water. In it all the elements of nutri-
tion are so prepared by Nature as to be readily adapted to
the infant or the adult stomach, and so freighted with heal-
fug virtues as to work & cure when drugs are worse than
useless.”

{For the Salentifte Amerioan, |
Expansion and Contractton by Change of Tem=
" perature under Great Strain,

1t is well known that metals expand or contract by the
rise or descent of temperature, according to coefficients
found by carefal experiments and laid down in the books;
but it appears that the amount of this effect of heat and cold
can only be correctly dotermined beforchand in cases where
the metals are under no grest strain of extension or expan-
sion. If this isthe case, n deviation from the accepted coefhi-
cients must be expeoted. This has been foreibly illustrated
in the case of the great steel bridge in St. Louis, Mo., with
its arches of 500 feet ; calculations and allowances were made
for expansion and contraction by heat and cold, through a
range of 140° Fal., and the difference to be expected in the ele-
vation of the center arch of the upper chord above the City Di-
rectrix, from the hottest day of summer to the coldest day of
winter, was calculated to be about 18 inches. Ever since the
completion of the bridge, the hight of the center piers of the
top chords of the arches above the City Directrix has been
poted almost daily, st temperatures which have ranged from
02° £0 15° Fah. ; and it was found that, between the tempera-
tures of Jaly 20 (the hottest day of last summer) and January
0 (the coldest day of last winter), there was a difference in
heat of 106° Fah., and a difference in hight of 0°692 feet, or
nearly 8% inches. The actual effect upon the structure, it
will be observed from this statement, is much less than the
calculated effect (which, for a variation of 106°, should have
given & difference in hight of nearly 14 inches) The differ-
ence is explained to be due partly to the protection afforded
by the roof of the bridge, and partly to the fact that the iron
work is painted white, thus lessening the absorption of heat.

But we observe that, in the case of the Victoria Bridge, at
Mozutreal, the expansion in summer and contraction in winter
is in perfect sccord with the calculation; in this bridge, how-
ever, the expansion is only longitudinsl, and is not counter-
acted by any strain; while in the case of the St. Louis bridge
the expansion has to overcome the immense strain exerted
by the weight of the structure itself and the losd upon the
arch, which increases as the secant of the angle which the
chords, drawn from the centar, make with the perpendicular;
5o that for an arch with slight elevation in the center, the
strain becomes very grest, and often surpasses the actual
weight many times. This strain has o be overcome by the
expanding iron, and there is no wonder that it cannot fully
overcome it on the St. Louis bridge, of which the weight is
very great, the arches being among the longest in the world.

In constructing the Nisgara suspension bridge, the amount
of extension of the wire cables by hest was taken as the basis
of a calcalation of the amount of sinking of the center of the
bridge in summer, and its elevation by the contraction of the
cables by cold in winter, and it was here also found that this
elevation by contraction was less than the calculation gave
ground to expect; for here the material acts under an im-
mense strain, which counteracts the contraction of the cables
0 & certain extent, in the same manner as the extension of
he steel arches in St. Louis is counteracted by the strain.
X.

Ostrich Farming.

The caltivation of the ostrich for {ts feathers is becoming
quite an important industry in Algeria and also at the Cape
of Good Hope. A well conducted ostrich farm requires plenty
of space, proper , water, and shelter for the birds
in stormy weather. The principal food given to the young
is lucern, with thistles and tender herbs, and grasses indi
genous to the country. Old birds are fed on more matured
ghrubs and plants, the leaves of which they strip off with
their beaks, and also on Indian corn. A healthy bird & week
old is worth $30; at three months it is worth £75; and at six
months or more, $150. Feathers are plucked from the os-
trich when a year old, and esch year's crop is worth about
$35. At five years, the breeder begins to pair his birds, each
yielding from eighteen 1o twenty.five eggs in & season. An
ostrich chick is about the sizs of a small barnyard fow], and
begins to pick up food as soon as hatched. In spite of its
bad reputation, the ostrich Is foundt be an exemplary pa.
rent, both the cock and hen sitting on the eggs, turn aboat.
It Is said that, when & nest full of eggs has been laid, the old
birds invariably place one or two of them outside the nest,
to be resarved as food for the chicks when hatched. They
are thus frequently given a fair start in life, in & state of
nature, miles away from a blade of grass or other food. In
confinement it has not been found necessary to make such
provisions for the chicks, ay they thrive excellently well on
tender herbs. The young ostriches are generally tame, and toa
certain extent tractable; but as they grow old they are apt
to evines s sourness of temper anything but sgreeable to
those who have them in charge. As they are liable to sud.
den fits of jealousy, resulting in furious conflicts, the old
birds have to be Kept In separate paddocks surrounded by
wire fencing.

As the feathers are picked, they are sorted sccording to
their quality and purity of golor, The pure whites from the

wings are called bloods; the next quality, prime whites; af-
tor which come firsts, seconds, and 0 on, The tall feathers
are less valuable, Bloods are rated at from 2200 to £250 a
pound in the wholesale market, The lowest grades fetch
leas than $£1 a pound. The quality of the feathers produced
by tame birds is fully equal to the best collected from wild
birds, and the general average is much higher. Notwith-
standing the losses and disappointments incident to a new
and largely experimental enterprise, ostrich farming has
boen found an agreeable and profitable industry,

>

Spontancous Combustion of Conl,

In his address recently delivered to the Newcastle.on-
Tyne Chemical Society, the president, Me, Pattinson, made
the following observations on the subject of the spontaneous
combustion of coal in ships: *‘ There has lately been a con-
giderable increase in the number of cases of fire arising from
this cause. From statistics collected by Mr. R. Cooper Run-
dell, and given by him in a report to the Underwriters' Asso-
ciation of Liverpool, it appears that, taking the number of
vessels carrying upwards of 500 tuns of coal which have
galled from the United Kingdom for ports south of the equa-
tor during the first nine months of the years 1878 and 1874,
the number of casuslties from spontaneous combustion was
24, or about 2 per cent of the total number of vessels, in 1873,
and 50, or about 4 per cent, in 1874, The statistics further
show that the fires are not confined to one kind of coal, but
have occurred in most, if not all, kinds exported from all
parts of the United Kingdom. The theory which attributes
spontaneous combustion to the presence of pyrites in the
coal is consistent with the rezently increased number of cases,
if we consider that, owing to the extraordinary demand for
coals and the high price of Iabor, the coals were more likely
to be shipped without being so carefully freed from brasses
or iron pyrites in later years than they were formerly. On
the other hand, Richters has pointed out that, in the kinds
of conl he experimented with, the coal which contains most
pyrites is not that which is most liable to spontaneous com-
bustion ; and his researches have shown that atmospheric air
is rapidly absorbed by coal, and that the oxygen thus ab-
sorbed probably afterwards combines with the organic con-
stituents forming carbonic acid and developing heat. In all
probability the hes: which gives riss to spontaneouns com-
bustion is developed both by the oxidation of iron pyrites as
well as by the oxidation of the carbonaceous constituents of
the coal; and that in the holds of vessels, where large car-
goes of coal lie unventilated, or but imperfectly ventilated

this heat accumulates, and may ultimately be high enough
1o set fire to the cargo. The whole subject requires further
investigation, and the royal commission now formed will,
no doubt, not only elicit valuable information as to the causes
of these sad disasters, but also suggest means of preventing

TIMELY SUGGESTIONS.
Every Employer should present his workmen and appren-
tices with a subscription to the SCIENTIFIC AMERICAN forthe
coming year.
Every Mechanic and Artisan whose employer does not
take the SCIENTIFIC AMERICAN should solicit him to subscribe
for 1876.
Now is the time for old subscribers, whose subscriptions
expire with the year, to renew,

Now is the time for new subscribers to send $3.20 and com-
mence with the new year.

Now is the time for forming clubs for the new year.

It will pay any one to invest £3.20 for himself, his sons, or
his workmen, for one year's subscription to the ScresTiFic
AMERICAX,

It is easy for any one to get ten subscribers at $2.70 each,
and for his trouble obtain the splendid large steel plate en.
graving, “ Men of Progress,” worth $10.

It is easy for any old subscriber to get & new one to join
in taking the paper,

It is no more trouble to remit £6.40 for two subscribers
than $8.20 for one. The sender geta a copy of BCIExCE Re.
conp, or of WRINKLES AND RECTPES, an he may prefer, for
his trouble.

Ifany one wishes specimenns of the paper to examine be-
fore subseribing, tell him to write to the publishers, and en-
close 10 cents, and it will be sent to him by return mail,

If handsome name lists and prospectuses are wanted to
assist in obtaining subscribers, send to the publishers of this

paper.

Blnding.—-ﬂnlucrlimm wishing their volumes of the Sct
EXTIFIO AMERICAN bound ean have them neatly done at this
office, Price §1.50.

NEW BOOKS AND PUBLICATIONS.
Tow BLmesrs OF GRAFIHICAL STATION AND THEGR APFLICATION
10 Froamko Stavorvres, with Numoroos Practionl
togethor with the Dest Modes of Calonlation and New and Prac-
tion! Pormule. By A. Jay Du Bols, C, B, . With an Atlas
of % Mates. Price 85, New York oty : John Wiley & Son, 15
Astor Place.

We recontly reviewod Dr. Dg Bols® st volume on (he graphile wmethod
as Appliad to profdems in statios, and commented on the value of the system
In ol calealations of strength of cunstruction, stralns on materials, ete.
The volume now before ns contalos an exiended series of oxamples, many
of them Inyolving the higher mathematics, all of which are trested by the

|JaNuARY 1, 18%6.

graphic mothod. To the |abors of Geroan scholars and sngineers we are
malinly Indebted for the elaboration and completion of this system of repre.
sentation and disgnosis of the many difficulties which oceur In the engl-
noer's practice; but we do not healtate to give Dr. Du Bols the whole credit
for nhis Iaborfous and successful attempt to render popular this usefal branch
of practical msthematics, The two volumes are complete 1n themselves,
and are very handsomely gotten up, We commend them 1o the sitentive
perusal of the engineering profession
LABOR IN EUROFE AND AMBRICA, 0 Special Report on the Itates
of Wugos, tho Cost of Subsistence, and the Condition of the
Working Clnases in Groat Deitain, Gormany, Prance, Belglum,
fnd Other Countries of Europe, and In the United States and
Britieh America. By Edward Young, Ph.D,, Chiof of the Uni-
ted States Bureau of Statistics, Washington, D, (. : Govern-
ment Printing Oflice,

Dr. Young's volume contalns an tmmense mass of information, and Is &
creditablo contribution to the pyramid of statistics, the compliation and
publication of which are among the manfas of contemporsry politicinns,

The book commences with the expulsion of Adsin from the Garden of Eden,
traces the labor question down to)the time of Jacob's seven years' servl-
tude to Laban, gives some minuto detalls of the condition of the working
classes of Egypt and Assyria and dilates largely on the history of Enrope tn
the feudal ages; then the subject Is pursued into comparstively recent
timos, and carried down to the relgn of George IT1. The facts as to the
recont condition of the peasantry and laborers In Europe are very volutil-
nous, and have been procured with great expenditare of labor: and the
ndvantages enjoyed by the American artisan In busy times are fully dis-
piayed. But this information, which should be tho most valuabie part of
the work, s only earried down to 15721535, and 15 silent as to the canses of
the existing stagnation, and the deplorable condition of our working classes
at presont, The book s chiefly useful ax an historical work, as it throws no

Hght on the labor questions of the year 193,

THE DYNAMICAL Law or Horse PowEr oF Steam Honems. By
John W, Nystrom, (. E. Price 25 cents. Philadelphis, Pa.: J.
Pennington & Son, 127 South Seventh street.

Our readers are familiar with the diffienlty of rating s bofler st Its proper

horse power, and the frequency with which we have to reply to our anxiou .

correspondentsa that there is no formula for the horse power of a boller,

Mr. Nystrom has addressed himself to the subj and now some

valuable rules and formule, from which we hope shortly to make some ex-

tracts that will be of use and fnterest to engineers and the public generallys

THE ScrextoFic MONTHLY, a Msgazine deyoted to the Natural
Sciences. Volume I, No. 2. Price §3 a year. Toledo, Ohio :
E. H. Fitch, Editor and Proprietor.

A valuable addition to our contemporary scientific Uterature, Dr, Fltch

Is well Known asan enthusiastic natyralist and an able writer, and his name

willbea ¥ for thelexcell of the new serfal, of which the number

now before us is a pr g

THE AMERICAN JOURNAL OF MICROSCOPY AND POPULAR SCIENCE.
Volume I, No. 1. Fifty cents a year. New York city : Handi-
craft Publication Company, 37 Park Row.

This first lssue of s montily publication gives Indications of an excellest

and useful periodical which will, we believe, disseminate practical infor-

mation on the most fascinating of studies In natamllhistory. We wish for
1ta success and large sale,

STRENGTH Or BEAMS UNDER TRANSVERSE LOADS. By Professor
W. Allan, formerly of Washington and Lee University, Loxiog-
ton, Va. Price 5 cents. New Yorkcity: D, Van Nostrand, 23
Murray and 27 Warren streets.

Another valuable contribution to engineering literature. It s No. 190f
Mr, Van Nostrand's Selence Serfes, n collection of manuals uniformiy excel-
lent and remarkably cheap.

Toe IROXMONGERS' DIARY AXD Texr Book. Issued by the Pro.

prietors of the “Ironmonger.” London, England: Cannon

street.

A very usoful] diary, supplemented some tables and rules especially val
uable to all dealers (n bardware and simflar goods,
JACKSOX & TYLER'S CATALOGUE OF HARDWARE, TOOLS, &¥0 Sti

FLIES. Baltimore, Md.: 15 German street.
A bandsome and elaborste trade catalogue, well {llostrated.

DECISIONS OF THE COURTS.
CUnited States Circuit Court—-Southern District of
New York.
COPYRIGHT CASE.—DAVID RANKS ¢f al. v#, JOHN K. MCDIVETT of ol
{1n equity,—Before Shipman, J.—Decided October 39, 1¥73.]
NOTTON FOR PROVISIONAL INJUNCTION.

and dutles of of books which are not
mme%.bame:?ﬁz'ﬂmmm-u %
-omnu“mok.l'amumw tables, etc. ,are the most mﬂr M are
settled.
No complier of such & book has & of the aof
boro! » s 1o enter that
mam-mrmf:‘wt% hv%m.: .0
lnonolnm A “Clh.“f.m.".g: save ﬂ: "fuﬂ
I-l”ﬂmmm'l X
z yler P 3
\E. Ellery A s euﬂ-ll-u
-
United States Clreuit Courtes District of Massa~
chusetis,

FATEXT LATHE, ~BAXTER D, WHITXEY ¢f @l . CONPLAINANTS, £y
HOLLATONE MACHINE WORKS of i, , DEFEXDANTS.
(1n equity.—Betore Shepley, J.—Dectded October 77, 15, )
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‘ Inventions Patonted In England by Americans.

(Complled from the Commisstoners of Patenta’ Journal.]
From October 3 to November 16, 157, inelustve.

Aoy, =0, Holen, New York city.

AUTOORAPHIC PRIXTING,~T, A, Edison, Newark, N. J. .
BL¥D BACK PULLey N, Thompson (of lirooklyn, N.Y.), Losdon, Fox.
TIOILER FLUR,~L . I, Maleoy ¢f al,, New York clty.
CARNURETTING Aln.—8. oJ. Duschbach, Pitusburgh, Pa.
ArPARATUN.~G. §. Harwood, Boston, Muss.
Oan Sruixa, 110, ~W. i1, Portor, fridgeport, Conn.

Drraciixng Housws.—J, W, Glover, Mount Savuge, Ky,
Dixrenio Foon.—0, Morit (of Baltimore, Md.), London, Epgland.
BLEOTIONAON K0 MACIINE, ¥7¢,~D, F. Kimball, New York city.
EABORRING LEATIRRRTC,~1 Loo (of rhiladeiphia, Pa.) Huddersflold Eng,
Rxorve, #re.~C, ¢, Woloott, Washington, D.C.

Exoavaron.~1*, II. Rtrykor, New Drunswick, N.J.

Fane Reamween, ~G, Lanaer, Plttaburgh, Pa.

Fruren, #10,~1, Clibboru, Philadelphia, Pa., ¢ al.

FrooowaYs,—J, I, Morroll, New York olty.

oo Howx,—F, Brown, New York city.

yanvesTen.—8, Johnston, Brookport, N. Y,

Howx Pirg COUPLING,—A ., J. Morae, Boston, Mass,

HULLING GRALN ~G, L. Squlor, Buffalo, N, Y,

MYDHAVLIO Duunar W, I, Newton, Chicago, 111
Kxrroinag Maomwnny.—C. J. Appleton, Ellzabeth, N.J.

Lase, =L, A, Presby, Now York ety
LArE-SAviNG Ganyext, T, Riohards, Cleveland, Ohlo.

Moron. -G, W, Manson, Washington, D.0.

ORaAN A, T, Roussean, Roston, Mass,

Pavrook,—W, Orr ot al,, Brooklyn, N, Y,
Prusenvixa Mear, -, M. Wobb et al., Now York olty,

PRINTINO Pugss.—A, K. Redstono, Oakland, Cal,

PrINTING Pagss,—F. W, Grimth et al,, Now York olty,

Quorts, —A, H, Cramp (of New York cluy), London, England,
RAILWAY Vemony, I, D, Faulkner, Now York city,

Raw Hiog Sior Tre, ~Natlonal Boot Tip Co., Boston, Mass,
Rowixg Gran,—W, Lyman, Middieneld, Counn,

SEWING MACHINE~A, 8, Dinsmore, Boston, Maus,

Srank Anpestun,—D, R, Proctor,fGlonoestor, Muss,

Srean Puap.—J, W, Bluke, Jorsoy Clty, N, J,

Sror VALVE.—J, 8, Long, Brooklyn, N, Y,

VEXTILATION AND Waren SUrpny . 1. H, Morroll,;Now York oliy.
Wanrixo Maoyixe,~0, H, Moulton, Lowell, Mass., ef al,

Recent Dmevican and Soveign Patents.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED REED ORGAN.

Georgo Blatehford, Mitchell, Canada.~This inventor construocts o
resonant chamber, {n combination with an organ. The geat of the
ohamber commences at the front of the Instrument immediately
under the key board and key frame, and extends backward in pro-
portion to the width of the instrument, with a baok elevation pro-
portionate to the elevation of the organ. The advantages claimed
are an lmproved quality of tone ; the wone {8 more easily harmon-
ized with the humun volee ; greatly Inoreased volume of gound; it

removes or prevents that disngreeablo quality of tone which go |.

often charaoterizes reed organs,

IMPROVED MOTH TRAP.

Benjamin F. Daniel, Quiney, Fla.—~Above the lower bee entrance
i a sliding cover through an apgular orifice, i which the moth
enters after the bee entrance (8 closed. The Insect 15 led by a tube
into u compartment from which there is no access to the hive. The
upper bee entrance is similarly arranged. This device is cheaply
made, and claimed to be efficient and useful.

IMPROVED PIANOFORTES.

Emst Gabler, New York city.—Two patents are here included.
The new feature in the first invention is an improved agraffe bar,
by which the sounding of the strings at the bridge of the wrest
plank isobviated, a more prolonged, clear, and bell-like ringing tone
obtained, and a rigid locking of the agraffe bar throughout its
length by the pressure of the etring plate and strings is produced.
The bar is interposed between the wrest plank and the plate, and
retained in rigidly fixed position by the plate as produced by the
pressure of strings thereon.

The same inventor hasalso patented an isolating agraffe for grand
and square pianofortes, by which the same results are obtained,
und the annoying influence of the action of the hammers prevented

from belog trunsmitted to the string plate and wrest plank, while,
at the same time 2 rigid connection of agraffe and string plate
without screws is obtained,

IMPROVED REVERSIBLE LOCK BUCKLE,

Lyon Lewine, Brooklyn, N. Y.—This device is a buckle for trunk
straps which holds the strap tightly until the latter is released.
This is done by turning a disk with a key,thus freeing a pin against
the straight edge of which the strap binds.

IMPROVED SUSPENDER,

William Stokes, New York city, assignor to himself and Henry
Heath, Brooklyn, N. Y.—In this device the ordinary button strap
passes through a slot in a metal case, and acts on a follower sus-
tained by & spiral spring therein. The invention will probably be
found more durable than the usual elastic webbing,

IMPROVED BRAIDED JEWELRY,

William W. Alden, Providence, B. I.—This inventor proposesa
new style of gold jewelry, which he produces by braiding wire of
any shape In cross section, by sultable machinery, He claims that
very elegant orngwents can thus be cheaply and expeditiously
manafactured,

IMFROVED CARBOY,

Alexander H. Fatzioger, New York city, assignor to himself and
James McFarlane, North Bergen, N.J.—-Many serions accldents
have been caused by the breakage of carboya holding acids or cor-
roslve chemicals, through careless handling. To obviste this dan-
ger, the whove inventor bas devised a carboy box, having n nook
gunrd with corner recessos for seouring tho detaobably 1, pro-
vided with vertieal corner pieces. The carboy I carried by folding
handles, that are retained In horizontal or vertical position nlong
the encasing box by sultablo bearing strips. When the carboy has
boon ourried Lo it place of destination, or the contonts cmptiod,
the handles ure swiung down in vertioul pogition along the box, so
s Lo bo out of tho way,

IMPROVED TYPE-WRITING MACHINE,

Luclen B, Crandall, New York city.~The new features of Mr.
Crandall's logenious machine conslst, mainly, in o vibratiog pluten
wnd paper food arruoged In connection with a serles of Lypoe bars,
Iho lutter aro provided with moro than one type, and operatod by
oscllinted Hogor lovers In guch & manner that, ncoording to the
bnekward or forward motlon of the same, two wdjoining Ly pes nre
printed on n common venter, These conters may bo Incrensed in
proportion to the type by definite vibrations of the platen, pro-
duced by sultable mochunism, The latter is very simple pnd Inge-
nlous, und ftx mpoipulation would seem to he casy,

— P—
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IMPROVED APPARATUS FOR DRAFTING TAILORS' PATTENNSE,

Friedrioh H. Ulirioh, New York ofty.~This Invention is based on
the normal anatomical proportions of tho different parts of a body,
\lnd fnoludes a system of measuring that Indicates the deviations
from the normal form, the measures to bo plotted by a series of
squares corresponding to the proportions of the body. Thoro Is ulso
an apparatus with graduated aod ndjustable parts, for definiog and
drafting sald measures.

IMPROVED ELECTRIC GAS LIGHTENR,

Octave A. A. Roulllion, Brooklyn, N. Y.~This consists of a cou-
ple of platioum wires for closing the circuit and produciog the

!

:
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cannot got out after getting in. The furnace consists of alittle
boat-shaped sheet metal contrivance formed in cross section to e:r-
respond with the form of the furrow, and provided with a ;o
grate, dmft, und escape pasesges, and also with n deflector in the
upper and middle portion to cause the heat to act on the sides, g0
a8 to throw it off upon the sides and bottom of the furrow to the
best advantage s tho furnace i3 drawn along the furrow.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED CAR COUFPLING.
Tt A. Watson, Bentonville, Ark.—In this devico there s a

sparks for lighting the gas. The wired are corrugated or not hod In
any manner, and at the same time are §o contrived that the act of
bringing them {n contact cauges such movement of one on the
other that the current is broken and olosed sevoral times by the
passage of the roughened surfaced. By this moans, oumerous
sparks are produced, making nn efolent lightor,

LJAMPROVED PAVER WEIGHT,

Eduard Dressler, Gablonz, Dohomla, Austrin, assignor to Alfred
J. Ostheimor, Philadelphia, Pa.~This invention conslsts in n paper
welght formed of n glasa block baving a rounded conoavity in (]
lower gide. The effect of the concavity 18 to rofract the rays of
light, and thus cause a ploture cemented beneath to appear in
reliof.

IMPROVEMENT IN BELLOWS ATTACHMENT FOR ROCKING
CHAIRSN,

Edgar E. Sell, Charleston, 8. C.—This s an ingenioud way of
making the motion of a rocking chalr produce a current of air
which fans the occupant, thus keeping him cool at the expense of
little exertion. The device mainly consists of two bellows, tho
broad ends in opposite directions. Above these are bars, which are
attacked to the rockers. Rocking forward compresses one bellows,
and rocking back the other; and suitable tubing conducts the draft
to the operator,

NEW TEXTILE MACHINERY.

IMPROVED LOOM SHUTTLE CHECK AND BINDER.

Seth Tebbetts Hurd, Gonie, N, H., assignor to himself and Tho-
mas Sanderson, Lawrence, Mass.—This invention relates toa shuttle
binder and other deyvices which serye as a substitute for the ordi-
nary shuttle box; also, to the pioker rod and to new connections
between the binding finger shaft and the dagger shaft. Drawings
are necessary to convey a clear idea of this mechanism. It will
doubtless, however, be found as useful as it is ingenious,

NEW HOUSEHOLD ARTICLES,

IMPROVED CLOTHES POUNDER,

Ezra Crowell, Belfast, N. Y.—This Inventor improves the device
patented by him December 22, 1874, by makiog the piston hollow,
with an opening in its side and perforations in its lower head, and
providing it with & movable band, haviog a corresponding opening
in its side, to adapt it to operate as an automatic soap applier when
the machine is In use.

NEW AGRICULTURAL INVENTIONS.

IMPROVED TOOL FOR BENDING BALE HOOKS.

Benjamin R. Springsteen, Schodack Lankiog, N. Y.— This is an
improved tool for manufacturing, in rapid and convenient manner,
the wire books used by farmers for baling hay, straw, ete. It is
uged for twisting the wire blank, and is provided with a raised
shaping piece, and bending jaws back of the same, which are piv-
oted to a base plate that is hinged to the main piece, to be swung
over the raised part for imparting the final hook shape.

IMPROVED ADJUSTABLE SACK HOLDER,

Henry W. Clark, Red Bluff, Cal.—This inventor improves upon
the device patented by him July 27, 1575, §0 as to render the somi-
circular spring that recelves the edge of the sack easily removable,
to be replaced by one larger or smaller in accordance with the size
of the sack,

IMPROVED HORSE POWER,

George W. Gordon, Beverly, Ohlo.—~The improvement relates to
the construction of a winding drum with teeth, {n combination
with a lever and rod for adjusting the drum to briog it into or out
of engagement with an arm or arms projecting from a rotary shaft
to which the sweep Isattached. The advantage of this arrangement
is that the horse can be constantly traveling, so as to avold the
delay and labor of stopping and starting,

IMPROVED GRAIN DRILL,

James C. Daman, Elk Polnt, Dakota Tor.—~Tho upper ends of the
plates which govern the discharge openings for the seed pass out
through holes in the hopper, and are secured to a shaft, so that by
rocking the latter the discharge openings may be of 1 and closed.
Upon one end of the shaft Is placed a pawl, which s secured in
place adjustably. The enguging end of the pawl is held down upon
the teetb of one or the other of two ratchet wheels by n spring.
Ope of the ratchet wheels is mado swallor than the other. The
larger ratchet is designed for feedlog oats, barley, und the other
larger grains, and tho smallor rutehet for feeding wheat and other
smaller grains. When the machine I8 In use, spring plates open
wide enough for the desired quantity of soed to pass out, and then
close and yield enough for the pawl to puss o tooth of the ratchet
wheel. The feed with olthor ratohet is regulated by loosening the
set sorew and adjusting tho shaft to give the plates an opening suf-
ficlent to pass out the desired amount of seed. An Indox Is marked
upon the pawl and shaft, to guge the desired amount of geed to bo
dropped.

IMPROVED HORSE HAY RAKE,

Willimm H. Ryor, Margurottville, N. Y.—Tho disohurgers or olear-
ers, for forcing the hay out of the mke teeth when the latter are
raised, are reinforced in thelr conneotion with the axle by motal
supports, to prevent the broakliog of thom at the Junotion with the
axle. The rake head s pivoted to the axle at the top and 1o the

vertical plane of the axis of the whools, and the teoth are nreanged
80 that tho polnts run directly under the connection with the axle,
und gro thoreby moro noourately gagod by the wheel to unevon
ground,

IMPROVED REVOLVING DROrersn,

Johin Jolngon, Porry, T, assignor to Wimself, Willlam D, Smith,
and Thomus H, Ward, of samo plaoe,—This is nn Improved dropper
for reapors, so construoted that It may bo revolvoed from bonouth
the cut grain, to nllow It 1o drop to the ground without bolog dis-
arranged and tangled, The mechnnism for this purposo (s now and

Ingenious, nnd maloly consists of n vibeating upron and revolving
double apron in conneotion with sultable leyvers and holding de-

viees.,
IMPROVED FURNACE FOIL DESTROYING INSECTS,

Willlnm 1, Woolsey, Breokeneldge, Mo, 'Ihis firnace destroys
Insects by burniog tham with o hontod furnaco fo n furtow |l|uw(l~d
In the ground around the flold from which the Inseots ek to es-
oape, the furnnee bolng deawn while honted along tho furrow, In
which the (nsects have boon nreested (n tholr cdonpo by thoe furrow
belng confrived, In form nnd gondition of i1s srfaee, 5o that thes

drawhead with coupling link seoured thereto, to be coupled by the
gliding pin of the opposite dmwhead. The latrer is provided with
a forward curved arm, and is dropped by the contact of the same
with the drawhead. The ourved and spring-acted arm rests oo a
ghioulder of s top extension of the drmwhead, and slides in 8 slot of
the same,

IMPROVED GAS APPARATUS.

John H. Elchholz, Brooklyn, N. Y, assignor to himself and Horace
A. Groen, N, Y, clty.~The afm here s to supply a simple, cheap,
und efficient small portable apparatus for the manufacture of illu-
minating gus of hydrogen nnd the vapor of hydrocarbon substances,
to enablo consumers to find ready and cheap apparatus for making
thelr own gas. The device consists of a furnace and oven made of
a sheot metal case and fire briok Uning, in which are retorts for the
ofl in one set, and another sot for steam, contrived in a simple way,
for gradunting the heat to the different substances, according to the
progress of the work,

IMPROVED FLUID METER,

Berthold Huber, Brooklyn, N, Y.—This is o fluld meter composed
of a circulur floxible pipe ond a roller, the roller being pushed
around on the pipe by the fluid in passing from the inlet to the out-
let, and serving to Indicate each pipe full of fluld, It includes s
contrivance of the pipe go that the roller may travel on o level way
all around, and an arrangement of tho roller by which to connect
the recording mechanism in u eimple way,

IMPROVED CAR COUPLING AND BRAKE,

Frank M. Campbell, Crow Wing, Minn.—This is & novel arrange-
ment of self-coupling apparatus, also contrived for uncoupling
without attention from the atténdant, in case a car falls through or
flies the track; and it also consists of a brake contrivance o con-
nected with the aforesaid coupling that the brakes are let free by
the coupling, and thrown on the wheels by a spring whenever the
coupling disconnects. X

IMPROVED GOVERNOR AND CUT-OFF FOR STEAM ENGINES,

Martin D. Miller, Oswego, Kas., asgignor to himself and James T.
Pierson, of same place.—A hollow revolving and reciprocating valve
haviog spiral ports is placed in a case having similar ports, through
which steam passes to the slide valye. The stem of the valve is
sultably connected by gearing with the engine, and is also swiveled
to a rack which by a pinion is governed by a friction geariog on the
governor spindle, On the latter is & frame, carrying rollers which
move on & concave plate through which the spindle passes, and
which operate in such a manner that on the least change of motion
of the engine the friction gearing is thrown into engagement and
the valve thus suitably regulated.

IMPROVED COMPOUND FOR LINING MACHINE BEARINGS,

Lebbeus W. Lathrop and Theo. A. Weber, New York city.—We
have recently examined the practical working of the new lubricat-
ing material, anti-frictionate, which we mentioned in one of our
articles on the late Fair of the American Institute as being there
exhibited. The substance is principally finely pulverized graphite,
which heretofore has been mixed with other materials and formed
into a mass, from which linings were made for the boxes. A recent
fmprovement on the invention now does away with any compound-
ing of materials, except in the casesof journals subject to the action
of oll or water, and for ordinary use substitutes sheets of cloth and
paper, to the surface of which pure graphite is attached by pre-
pared glue. These sheets are cut into the required shape, and are
fitted into the boxes as a lining. We have seen counter-shafting
nnd machine tools thus fitted running at ordinary speeds, and spin-
dles traveling at very high numbers of revolutions. No signs of
cutting were visible, and the bearings were elther cold or showed a
barely perceptible warmth. The invention is cheaply made and ap-
plied, and apparently does ail that is accomplished by more expen-
#ive solid lubricants, which require the drilling of holes in the
boxes, and which are not, ss a rule, proof against water or oil.
Boxes exhibited to us which bad been in use for several months
showed a smoothly polished surface and no signs of wear within,
The manufacturers are the Lathrop Anti-Frictionste Company, of
48 Bleecker street, New York city. f

IMPROVED WATER WHEEL.

Samuel C. Lyons, Bennington, Vt.—In this device the buckets are
curved to pass the water readily upward, and are provided at their
upper ends with outwardly extending lips, to which an fnverted
conical rim is attached, which enciroles the upper edge of the case.
A top wheel I3 seated loosely on a support of the wheel shafy, and
has are-shaped buckets, so that the unspent power still remaining

in lt}m water may be utilized by setting the auxiliary top wheel in
motion,

IMPROVED COMBINED COMPRESSION AND SWING COCK.

Willis L. Brownell, Brooklyn, N. Y.—This inventor proposes to
lmprove the construction of the ordinary swing cocks by providiog
them with a screw or compression vilve, to permit the shutting off
of the water independently of the swing faucet, o provent the
#uid cocks from leaklog,

IMPROVED CAR COUPLING.

James C. Mitcholl, Lancaster, N. H.—When the CARY Are run to-
gether, the end of the entering coupliog bar pushes back acoupling
plate, which, a8 soon a8 the head hus passed (ts lowoer odge, swings
forward, so that the shoulder of the head may rest aguinst the roar
side of sald edge nnd sustaln the draft strain. The ront slde of the

plate which Is plvoted in the drawhead rosts sgniost sultable shoul-
ders (nulde tho lutter,

IMPROVED WASTE 'IPE AP,

Thomas Hudson, Brooklyn, N. Y.—This & an lmproved valve
attachment for stonoh trups, the objeot of whioh 18 oblefly to allow
Instant ndmission of afr to supply tho smallest yaouum created b
the tendenoy of traps to siphonio notion, and to prevent the ¢m{
gling sound froquently produced in the common stench trap, An
‘I“"I’llmlll"“ :v:lluhlu-ul Vilyo (s srranged In a vent In the trap, wh‘luh Is
1eld elosod by the wolght, but opene

helaloe ght, pencd by the formation of partinl

IMPIOVED STAOE PLANK AND CARRIKR,

Willinm 8, Booth, Bunton Rouge, La.—This |y 4 fromo on which
numbaor of rollers nre mounted, By sultable mechanism the lollcr:

uro rotatod, thus carrying along any objeot whi
ch may
B stago plank above them. s

IMPROVED STEAM WHISTLE
Hoory 1. King and Chelstopher MoK lorn N
un, Patersen, N, J, -1
uow fonture in this deviee conslsts in Insorting n dolm.mublo p'llal::

In tho throat of the whiatle, In whioh
N EBRO I8 YN 1 p
Ing the nmonupt of stepm oy iy 1sed, TRORA AT
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Business and Persoual,

T'he Charye for Tnsertion under this head is One Dol-
lar a Line. If the Notices erceed Four Lines, One
Dollar and a Half per Line will be charged.
«Wreinkles and Recipes” 1s the best practical

Handbook for Mochanles and Engincers, Handreds of
valuable trade suggestions, prepared u'pnulr by cele-
brated exports and by correspondents of the * Selentine

Amerfoan.'' 95 pages. Elegantly bound and fllus-

trated. A splondid Christmos gift for workmen and

approotices, Malled, post pala, for $1.5, Address H,

N. Munn, Pablisher, P, 0. Dox 778, Now York clty.

Al Split-Pulleys welghing over 50 Pounds at tho
same fintahed price as Whole-Palleys, J. Yocom's Foun-

Scientific

American,

Hydmulic Presses and Jaoks, now and second
hand, Lathes ana Machinery for Pollahing and BufMng
Motals. B, Lyon, 470 Grand Streot, Now York,

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitineville, Mass,

Faught's Patent Round Brauded Belting—The
Sost thing out—Manufactured only by O, W. Arny, 148
North 34 8t,, Paiadelphia, Pa. 8Scnd for Ciroular,

For best Bolt Cuttor, at groatly reduced pricos,
Wdress H, B, Brown & Co., NewHaven Conn.

Diamond Tools—J, Diokinson, 64 Nassau St,, N.Y.

The Baxter Bngino—A 48 Page Pamphlet, con-
taining detall drawings of all parts and full particulars,
now ready, and will be malled gratis, W. D, Russell,
18 Park Place, Now York.,

Tomples and Olloans. Draper, Hopedalo, Mass,

drion, Dr nker 8t., below 147 N. 24 St Pull deiphin, Pa.

Manufaoturers of Sheot Motal and Wire Work
wanting & 1ive man, accustomed to all kinds of Die and
Tool Making and the oare of hands, please address Box
M1, Bridgeport, Conn,

Fishburn's Anti-Incrustation Powder — Sure
remedy for removing and preventing Scaling in Bollers
without Injury, 3¢, perib. E. F. Landls, Sole Agont,
Lancaster, Pa,

Donaldson’s Patent Adjustable Key-way and Ta-
per-hole wauge, Price 83, Sentfree by mall on recelpt of
price. Send stamp for ciroular. Address the Patentoo,
John Ponaldson, Fifth St., South 8t, Louls, Mo,

1 ne, 3 cyl.Com, Balance Piston,doubloes
wmsm !oélrc\)mu free, Farrelly Alden, Plttsb'h,

1 have several valuable patents on gaog edgors
and ripping machines, Iath machinery, 10g-turners, &0,
snd wounld Uke to arrango with a party to manufacture
ana seli them in the Southern and Eastern States, Ad-
dress E. C. Dicey, Grand Haven, Mich,

Correspondence Sollelted.—Lettors Patent were
granted to Joseph E.Wilson, of Brazoria, Texas, on Nov,
9. &5, for ** Improvement (n Screw Propulsion, '’ Supe-
rior canal and river boats and ocean vossols can be thus
constracted.

Every Inventor and Mechanle should have n
copy of the * [ndexed Diary." Price §2, by mall. See
notice In * Sclontifie,’* Dec. 18, page 383, Agents want-
ed. Address Erle Poblishing Company, Erle, Pa,

Wanted—Steel Spriogs 4x3 o, rangiog from

to 18 Inches In length. Onawa Iron Works, Onaws,
Lows, M'f'g Patent Universal Boller Tube Expander,

Brass Foundry and Finishing Shop for Sale low.
Rare chance, H, Engliab, Wilmington, Del,

For Sale—Fruit Box and Basket Fnotory—A
Large Business. L. Carpoater & Co., St. Joseph, Mich,

Wanted, at low price, a good economical Engine,
80 or 40 H,P., new, or 2d hand if In good order, Addross,
with description and price, Wm.C.Robinson Lyons,N, Y.
Also, one for sale, 9x26,

It is o fact, which cannot be doubted, that, ever
sinoe Geo. P, Rowell & Co., the New York advertising

d busl in the advertising agency
line, they have continued to syatematize and the business
to expand, untll at the present time every nowspaper
knows the firm as well as it does (ts own office, and the
leviathans of advortising literature Jook upon these fa-
cliities for expediting and ezonomlizing thelr work as the
sbeet anchor of thelr sucoess, —{ Davenport Democrat. |

Wanted —-Good 24 h'd 100 H P. Corlfss Condensing
Engine, Send particulars to J. M, & Son, Baltimore ,Md.

12,&3 H.P, Engines. Geo.F.Shedd, Waltham, Ms.

Water Meters—Manufacturers of same, please
sddress A, C. Beeson, Petrolia, Pu.

Pat. Gas Burner—Right for Western & Southern
States for Sa e, Address P.O. Lock Box 823, Prov. R.I*

See 1§ of valuable tobacco patent for sale, in our
sdvertising columns,

Amateurs and Artizans, see advertisement, page
413. Fleetwood Scrojl Saw,Trump Bro's, Manufacturers,
Wiimington, Del,

For a Self-Acting Trap, to rid out all Rat and
Animal Crestion, address John Dildine, Limestoneville,
Montour Co., Pa.

Solid Emery Vulcanite Wheels—The Original Solid
Emery Wheel—other kinds imitations and Inferfor. Cau-
tion—Our name is stamped In full on all our dest Stand-
ard Beltlng, Packing, and Hose. Buy that only. The
best is the cheapest. New York Belting and Packing
Company, 3 and 35 Park Bow. New York.

Good little patent for sale. Send 5 ceats for
sample snd price, John Rapp, § Corners, Tows, =
Hotchkism air Spring ¥orge Hammer, vest 1n the
market. Prices low. D, Frishie & Co , New Baven. Ct.
A Bargain—A set of Scientific American, from

Vol. 3, Old Series, to Vol. 21, New Setles —1817 1o 198323

Vols. ,well bound for $50, Address A.F.R,, Box TR3,N.Y.
Williamson's Tannate of Soda removes and pre-
vens Scale In Bollers. 25 Ib. boxes, 25 cents per pound,

C.0.D. D.D. Willlamson, 33 West 5¢., New York,

Water, Gas and Steam Gnods—Send eight stamps

or .

'.m’muh o;:rm Nustrstions,to Balley,

For automatic Twist Drill Grinding Machines,
sddress C, Van Haagen & Co,, Phlladelphia, Pa

Small BEngines. N. Twis, New Haven, Conn.

Patent Scroll and Band Saws, best and cheapest

B use, Cordesman, Egas & Co.. Clncinnat!, Ollo,

u?ou':t'c Paneling, 'Ms::a l:ld Dovetailing Ma-
ne 1s s ! . or b

ple of work. B, C. Mach'y Co., Battle Cresk, l‘l"u‘}u'.‘m'
For best and cheapest Surface Planers ani Uni-

versal Wood Worker, sddress Bentel, Margedar . & Co.,

Hymilton, Oblo,

For best Presses, Dies, and Frult Can Tools, Bliss

& Wililama, cor. of Piymouth and Jay, Brookiyn, 8. Y.
For Bolid Wrought-iron Beams, ete., see adver-

tisement, Address Unfon Iron Mills, Pittaburgh, Pa.,

for Uthograph &c
Hotohkiss & Ball, Meriden, Conn., Foundrymen

and workers of sheet metal, Fioe Gray [ron Castings

0 order. Job work solieited,

For Balo—8econd Hand Wood Working Machin-
ery. D.J.L @, Sint & Ohestant S¢.. Phils,, Pa.

Price only $3.560,—~The Tom Thumb Electric Tel-
egraph, A compset working Telograph Apparatos, for
sending m , making + the electric light,
giving alarms, and various other purposes. Can be put in
operation by say Isd, [nclodes battery, key, and wires

Neatly packed and sent 10 all parta of the world on re-

celpt of price. F.C.Besch & Co. 346 Canal B¢, New York.
Pock’s Patent Drop Pross. Still the best in use

Address Milo Peck, New Haven, Conn.

All Prult-can Tools, Fermoute W' ks, Bridgetoa,N.J.
Amerionn Metaline Co., 81 Warren 8t., N.Y. City.
For Bolld Bmery Wheels and Machinery, send to

the Union Stone Co., Boston, Masm,, for circulsr.
Magic Lantorns and Stereopticons of all sizes and

prices, Views Mostrating every subject for Parlor

Amusement and Publie Exhibitions. FPays well on small

investments, 71 Page Catalogue free, MecAllister &

Nassau 8t New York

The “Solentific American ' Offioe, Noew York, I8
ftted with the MiniatureiEleotrio Telegraph, By touch-
ng Mttle buttons on the desks of the managers, algnals
are aont Lo persons in the varfous departments of the
establishment, Oheap and effective, Splendid for shops,
oMees, dwelllogs, Works for any distanco. Price $5,
with good Battery, F.C. Beaoh & Co,, 246 Canal 8t,, Now
York, MaKers, Boend for free lllustrated Catalogue.

A. K. will find directions for bronzing brass
castiogs on p. 283, vol. 8L—F. J. can puta gold
lnequer on tin by following the directions on p.
180, vol. 32.—J, F. will find directions for frosting
glnss on p. 264, vol. 80.—R. N. will find directions
for stereotyping on p. 803, vol. 30.—M. J. L. will
find full directions for cleaning and coppering
tron on pp. 90, 189, vol. §1. The book he mentions
{s published by Spon, 40 Broome street, N. Y.

(1) F. W. J. says: [ have drawings of a
punching press, intended to punch a hole X4 inch
in diameter, through sheot iron 3¢ inch thick. I
do not think {t will be powerful enough to do the
work, and I would liko to know what pressure is
required, A, The pressure required will be about
2,600 1bs.

(2) C. H. asks: What size of boiler is need-
ed to run a slide valve engine with cylinder 3§x13¢
fnohes? Kerosene I8 to be used for heat. Should
the boller be horizontal or vertical? A. Make a
vertionl boller, 6 inches in diameter and 10 inches
high.

(8) W. B, (i, ngks: Is therea proper speed
for o turbine wheel of any given diameter, a speed
at which it will do Its maximum work with mini-
mum of water or fall? How (8 such speed deter-
mined? What s the probable percentage of ef-
feotive work which can be got from each unit of
theoretical total power exerted by an ordinary
wheel? Other things being equal, and the head of
waterthe same, I suppose the power of a wheel to
be as the ventspace between the ioner edges of the
buckets, that i, with buckets equally spaced the
comparative vent spaces will give compartive
power of the wheels. By what rule can [ uscer-
tamn the foot pounds of power exerted by a wheel
of givea amount of vent space (or of bucket sur-
face) under agiven head of water? [am working
center vent 4 feet turbine wheels, in scroll cases
and with gates of an area not half that of the
venting space between the buckets. It seems to
me that the gate first, and the case afterwards,
throttle my power =o that T get very much less
than the same wheel would give me If gate and
case were s0 larg= that every bucket would ve
acted upon alike by a solid column of water, and
the wheel thus allowed to use as much as its vent-
ing spaces would pass? Is this s0? A. Your
questions cover pretty much the whole theory of
turbines, and we could not answer them satisfac-
torily in our limited space. You will find the the-
ory put in considerable detail in Rankine’s “Treat-
{seon the Steam Eogine,” Falrbair’s “ Machinery
and Mill Work,"” and Weisbach's “Mechanics and
Engineering.”

(4) J. V.gays: It is argued that working
two steam fire engines with a line of hose attached
to each, and the other ends of the hose being at-
tached to the armsof 8 Y, and both discharging
from & nozzle 3 inches in diameter, screwed o &0
feet of hose fastened to the third arm of the Y,
the pressure in the 50 feet of hose into which they
are both working 18 nearly double that In either of
the other hose pipes. [clalm that pressure is
about alike in the whole. Am I right? A. We
think you have the right idea.

(5) H. M. H. ssys: I am building an ice-
box, Inside box 1 Inch In thickness, composed of
black walout, and lined with zine. The outside of
this box [ wish to cover with felting, 3§ inch In
thickness. The outer box Is to consist of 1 inch
o thickness of black walnut, Would this make a
good family ice box? A. An air space of 2 inches
thickness between the outer and the Inper box is
as good for the preservation of the lce as wou 4
be a packing with some Alling like powdered ohar-
coal or other materinl, but the space must bo
thoroughly airtight. Place the fce near the top,
and the articles to be preserved lower; provide
means to eateh the drip from the lee—-a sheet of
zine, perforated from below with holes to pass air
down but not water, will do—and set a small pipe
in the bottom to carry off the water. Make the
114 of the box to contain an alr space as well
as the sides.

(8) Z.D. askn: If & man raises vertieally
a welght of 1,000 Ibs., with the uniform veloolty of
10 feot a second, by moans of a cord and pulley,
what would be the tension of that cord? In other
words, what stationnry welght would give the
sameo tension to that cord, If fastoned to a fixed
point?  Friotion and weight of rope are not taken
into account, A.Under the conditions stated, the
tonslon of the cord would be about 1550 Ibe.

(7y J. K. says: 1. I wish to build an lce
house to hold about u carioad. I read your direc-
tions on p. 251, vol. 31, but the house will only hold

8 tung, Could I make the interlor, Instead of 6 feot
square, 12 feet square? A, When lce In well
paoked, the lnrger the mass the better It oan be
presorvod from melting 3 a 12 feet cube has hoen
known to keep two years. 2. What percentage Ia
the meldng [n no leehouse constructed asstatod ?
A. The percontage of melting will depend upon
the olimate, the length of the warm season, and
the location of the house In regard to prevalling
wirm winds; but ean be brought to a minimum
by caroful attention In opening and closiog the
doors, and regnrd to light, ventilation, and good
dralonge. 3. Wo can gather [ee only 1 or 2 inches
thick, Would it pay to fill the fechouse, and then
uso some freezing mixtures, as stated on p. 830,
vol. 837 A, If you can procure {eo2inches thiok,
you have only to storo it in the coldest wenther,
pour waterupon ltas you store it,and it will freeze
together in one solid mass,

(8) A. W, C, Jr, says: 1. T have a boat 20
feetlong by 7 feet 6 inches beam, drawing 15 inch-
es of water,and an engine 8 inches by 5 inches
stroke. 1Is the engine large enough for the boat ?
It {8 n vertical engine, fitted with link motion. A.
Yes. 2. What size of propeller do I require to
drive the boat 6 or 7 miles an hour in still water?
A. Twenty-two inchesin diameter, and of thirty
Inches piteh. 8. Of what dimensions should the
boller be? A. Thirty inches dinmeter, 34 feot
high.

(9) F. L. says: I wish to ask some questions
about an hydraulic air compress, 1. In the case of
a supply pipe supplying water to the cylinders,
does it make any difference In the power whether
the supply pipe I8 larger or smaller, if the head
and the size of the cylinder and piston remain un-
changed ? My impression is that the only differ-
ence whether it 8 1inch or 2 in diameter is that
the machine would work faster with the large pipe.
A. There would be no essential difference, 2.
Does Keely get any greater pressure by having his
supply pipe so small? A. The way he produces his
pressure {8 carefully keptsecret. 3.1f the pressure
on the lower piston is 2,000 1bs., what pressure per
square Inch would the air compressed in the air
cylindershave? A. The pressure of the air per
square inch would be equal to the pressure on the
piston in 1bs. divided by its area in gquare inches.
4. Given a cylinder and piston, say 10 [nches in
diameter, with 1,000 Ibs. weight on the piston, the
cylinders being set upright and filled with water,
with a hole 1 inch in diameter at the bottom con-
nected by a chamber by a pipe, with what prees-
ure or force would the water issue from the inch
pipe? Would {t be 1,000 Ibs. per square inch, or
only the amount of 1,000 1bs. divided by the square
inches in the area of the piston? A, The same as
the pressure on the same area of the piston. 5.
Would compressed air let in on the surface of the
water (the top of the cylinder being closed) pro-
duce the same effect as If the pistons were pres-
ent? A. It would, with the exception that some
of the nir might be absorbed by the water.

(10) J. P, C, asks: 1. Will a 10x10 inches
oylinder with 80 1bs. steam turn & two-blade pro-
peller of 4 feet dinmeter and 10 feet piteh, with 15
inch blades, 150 turns in & minute, or would it be
advigable to use one of 8 feet piteh and make 200
turns? The boat is 33 feet on the keel and of 11
feot beam ; she is 5 feot 6inches deep. A. It would
be better to reduce the piteb still more, and run
the engine faster. 2. Would the boller require
more heating surface for the latter than the former,
and how much foreach? A. You should bave a
boller with about 300 square feet of heating sur-
face in either case,

(11) H. L. C.says: 1. I am building a small
engine of 2 inches bore and 4 Inches stroke. What
material will woar the best for a oylinder, brass or
castiron? A. Brasswill bo best. 2. Will an up-
right boller of the following dimensions be suf-
ficlent to work the engine up to half ahorse pow-
er? Boller 1s to be 12 inches in diameter and 50
{nchos long, set in an Iron jacket 20 loches in di-
ameter, with the firebox under the lower end of
thé boller, and a spiral flue to carry the heat
around the boller before it could reach the pipe.
This would leave 10 inches above the fire fora
sleam chambor. A. We think the boller is of
sufficlent size. 3. Would it be safe to set the boller
down low, 80 as to leave only an inch or two above
thefire? A. Yes.

(12) S. B. asks: What will remove stains
from uacolored leather (saddle flaps) without In-
Juring the leather? The staing are probably groase.
A. Try alittle warm naphtha,

(18) E. H J. asks: How can I remove groase
from nsealskin oap, which has worked into the
fur by contact with the hair? A. Try a Ifttle
warm naphtha or benzole.

(14) A. M. & B.ask: With what can we
mix white paint for marking numbers on woolen
clothing? The ordinary paint rubs off in the
course of manufascture. A. Try the following :
Maocerate (In n mortar) oxide of zine with suflicient
gum dammar and turpentine to give the proper
body. This, we think, will obviate the dificulty.

(15) J. M. B. aska: 1. Is the racing of ma-
rine sorew enginesattended with any considerablo
Joss of fuel? A, Yes 2, Is there a governor in
use, which secures uniformity of motion fn sorew
engines? A. We think not. 3. Do different depths
of immersion cause the screw to race, or Is It
caused by its betng lifted partly out of water? A,
Ry belng lfted partly out of the water.

1. Can as fino ocastings bo made of bronze as of
type alloy? A. No. 2. Are molds of plaster of
Paris as suitable to cast small bronze work in as
dry sand molds? A. Yes.

(16) A, M. says: A friond and I have an ar-
gument which we have sgreed to leave to you for
sottloment. [ olaim that the ordinary 3-ported
slide valve cannot be lappoed 8o as to use steam ox-
paosively for more than 3§ the length of the stroke
(thnt Is, stoam to follow piston 3§ without putting

another valyve en the back of the malin valve, o
r
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putting anothor valve on a separnte seat. My
friond olalms that the common single slide valye
onn bo lnpped and made to cut off nt uny portion
of the stroko predetormined on, and can do it Just
ns woll (and not spoll tho exhoust)as with the aux-
Ilinry valve; only, of course, it cannot bo sltered

whon once set. Which of us is right? A. You
nro,

(17) B, B, R, snya: I notice that Mr, Saw
yor, roforring to Professor Tyndall's experiment,
soys that a porson, on putting his ear close to the
bar, enn hear n ollok whon the elreult 1s opened
or closed. Now I huve o line of telegraph of about
40 feet In open olroult, run by £ cells of Lookwood
battery. Tho wire Is No. 12, copper. By placing
my enr near olther instrument, I ean plainly hear
the olick when the clroult I8 broken, but not when
Itisclosed. Why Is this? A, Place the Instrus«
mont on a sounding board, We think you will
then be able to hear the click on closiog elrcult,
With propor conditions, it can be distingulshed
both on oponing and elosing eircuit.

(18) H. B. nsks: What book counld I get, to
obtaln Information in electro-motive power? A.
“Electricity and Mognetism,' by Fleeming Jenkin,
18 an excellent little book,

(19) J.'T, McL, says: The electricity pro
duced on an engloe, by the frioction of n cross belt
100 feet long and 8 feot wide, is conslderable. BY
holding one hand up within a foot or so of the
belt, and with the other tonching n gas jet with &
copper wire, we can ensily light the gas, even If
the wireis held an Inch from the jot. In some
conditions of the atmosphere, Itis very painful to
walk bareheaded under the belt, although It is
some 12 feet or more from the floor. A number
of persons have received great rellef from rheu-
matic and neuralgic pains and nervous headnohe
by standing under this belt on zine or glass pintes,
The question is thig: Can I, with copper or other
wire, collect a part of the electricity from the belt
and convey it a quarter of n mile g0 a8 to utilize
it? A. Yes, butit will cost more to do go than to
generate eleciricity where It Is wanted, An ex-
ample of this phenomenon was [llustrated in our
Issue of May 9, 1674,

(20) W. H. H. says: Some time since I or-
dered some short timber to be pliced on soma
joists in my shop, and left. When I returned, I
found it all placed on two joists; and I took one
third off. Twenty-four hours afterward the joist
broke. Why did ft not break when all the timber
wason? A. Time isan element to be taken into
consideration in overcoming the strength of the
fibers of timber. Two thirds of the load in this
case was sufficient to break the folst in 24 hours
after one third had been removed; but a much
shorter time would have sufficed to break it with
the whole load upon it.

(21) L. H. C. asks: Is there anything
known which will ignite common burning gas by
contact, besides, of course, electricity and fire?
A. There are methods, other than those you men-
tion, known to chemists, by means of which ordi-
nary coal gns may be ignited. They are, however,
without exception, open to 50 many objections
that they sre of lttle practical value. Metallic
platpum, when finely divided, commonly called
platinum sponge, bas the property of condensing
guses upon fts surface. Thus, If a stream of pure
hydrogen, or even carburetted hydrogen, be made
to impinge on the surface of a littie bulb of this
sponge, its combiration with the oxygen which it
finds there causes the ball to grow red hot, and
thus ignite tho gas.

(22) J. B. L. says: I have made the tele-
scope described In your paper about 18 months
ago, and find it well worth the money and time
taken to make it. Recently, while looking at the
moon, 1 noticed that the edges, especlally on the
side towards the sun, had a wavy appesrance, such
as beat makes in ascending through afr. A.Warm
and cool layers of air In the atmosphere bend the
rays of light from their true course. Thus it is
that high powers cannot be used except on very
rare oconsions,

(28) M. E C.says: We bave a private tel.
ograph line, 800 feetlong, using No, 16 copper wire
for double the cntire distance, that is, using no
ground wires. We have three offices, the wire In
ench entering the upper stories of the bouse and
passing, by meacs of wire (nsalated with cotton
and wax, to the lower floore. Is It perfectly safe
to uso it without lightningarcresters ? Our line is
complotely insulated with regard to the carth,and
thorefore 1 should think that it would not attrect
lightning. A. Lightoing arresters are employed
principally to prevent the wire, forming the coils
of the Instruments, from beibg burnt off. The
line does not attract lightning atall. If, however,
a discharge occurs in the immediate nelghbor.
hood of one end of the line, and the opposite end
s very much nearer good ground (gas, water
pipes, ete), part of the discharge will follow the
wire onaseount of the low resistance of such a
route. In such a case, the line might be danger-

ous.

(24) L. G. S.says: Is the power of
of the lenses produced by the nnd polish-
{ng of the glass only. or 1s {t also the result of &
chomloal process in manufaoturing the glass ? A.
Itis oniy the form of the lons that gives It its
power. A convex lens makes objects appoar
larger ; & conoave one makes them look smaller.

A, F. H. aska: Will you nq:n tost 8
mﬂﬂ‘mﬂmﬁ:m'w&;z
lensos sultable for o po of
m'ﬂ'fmommmm-nqur
A. Thore are two kinds of glaes
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~ (26) J. P. says: 1, I herewith send you
plece of a porous cup. Can you tell me of what
substances [t Is made ? It Is the best porous oup
that I have over used, ns 1t offers but very little
resistance to the galvanio current, A. The clay
m the samplo appears to be that ordinarily used
for porous cells. The oup wis very thinand not
over-baked, which accounts for its low reslst-
ance. 2, There is a deep rod cement used for coat-
ing the inside of glass oylinders for electrical ma-
ohines. Can you tell me how it is made? A.The
best sealing wax 18 much used for the pur-
posa.

(27) C. N. W.says: Ais aladder weigh‘g
500 1bs, pivoted at a, and having a leveror prop,
B, hinged to itat b,  This prop has o wheel, ¢, at-
tached to its lower end,which runs up an inclined
plune, € (lnoliued 1 fn & or 8 feot In 40 feet). The
power is applied at P through a rope, d, which
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(87) J. V. nsks: Why eannot I weld sleigh
shoe steel? Ioan wold cast stool with good sue-
oess. A, Probably from inexporienoce,

(88) J. W. B. aska: 1. Is thore any differ-
enoe in the power of an oscillating nnd n balanco
valye engine, if both engines aro of the snme
gize? A. It depends on the workmanship. 2. Is
there any way to change the motion of an osollln
ting engline, assimple as the link motlon? A, No,
none so elfective. 8. Are the drive whools on lo-
comotiyves keyed to thenxles ? A, Yes.

Has the mariner’s compass the same polarity un-
der water as it has above water 7 A, Yes,

(89) D. C. B, says: Ihave an hydraulic ram
in operaton, working nt 8 feot head, by 124 ifnches
feod and 3 inoh discharge, throwing water through
800 feot of pipo, 50 feet high. When first put In
operation, It worked well, but oceasfonally the wi-
tor runs slowly until very little Is obtained

runs over a pulley, ¢ and thenco down the in-
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aling, ¢, and {8 attached to the lower end of the
prop, B, What power will be required to raise the
Indder? A. You do not send sutficiont data, but
we will explain the method by which you can
make the solution. It will first be necessary to
find the pressure oxoerted at the point, b; next find,
by thoe prineiple of the lever, the force that, acting
in the direction of the prop, will balance this
pressure; and finally, by the principles of the in-
olined plane, determine the relation between this
foroe and the weight on the cord, d.

(28) D. R, B. asks: Is there anything that
will settle or precipitate dirt in flowiong varnish ?
1 am using a varnish that hag a good luster, but
after it has lowed, It appears to be specked with
fine dirt. A, Thin the varnish down and filter
through a small plug of cotton wool,

(20) A, H. R.says: Lhavea small piece of
quartz rock, supposed to contaln silyer, Will you
tell me some way to test {t? If the rock is pound-
od up fine and treated with niwicacid, thoroughly
stirred up, and salt be added, and then the solu-
tion be washed, puton to white paper, and ex-
posed to the sun,would it turn dark {f it contained
silyer? A, Grind the rook Into an Impalpable
powder, and digest forsome time with nitric acld.
Filter the solution through good, clean, white fil-
tor paper, in order to remove the undissolyed ro-
sidue. If the solution contain silver, upon theand-
dition of a solution of ¢hloride of sodium (com-
mon salt), & heavy, white, flocky precipitate of
chloride of silver will form, which will shortly
subside, whon the excess of liquid may be deeant-
ed and the precipitate washed with clean cold wa-
tar. Onexposure to light, this precipitate willsoon
change to a dark color.

(30) C. D. B. asks: What cheap substance
can [ add to Venice turpentine to destroy its odor
without injuring i{ts healing properties? A. We
do not think this could be accomplished without

altering the chemical properties of the body to
some extent.

(31) C. H. D. asks: 1. In what form is ni-
trogen generally applied to the sofl? A. General-
1y in the form of compounds containing ammonia
and ammoniacal salts, such as urea. 2. Is there
RDY Way to ascertain approximately the propor-
tions of nitrogen and phosphoric acid which
would be required per acrein & fleld where cereals
are intended togrow? A. Yes. An analysis of a
fair sampie of the soll would determine what was
requisite. 3. What properties does air-slaked lime
supply to the soll? A. It decomposes part of the
organie constituents of the soil, and renders them
suitable for assimilation by the plants.

(82) C. asks; Is there any chemieal compo™
sition by which the skin may be darkened perma-
nently, without any Injurious effect? A. We do
not know of any compound that will accomplish
this,

(33) E.M.1.asks: Are the following propor
tions right for a small steam yucht? Sheis 30 feet
long by 8 feet beam. The machinery is composed
of an engine with a 5 Inch cylinder with 6 inches
steoke. She has a 32 inch screw of 4 feet 2 inches
pitch. The boller 185 feel high by 30 inchesin di-
amoter, and bas a low crown sheet with 68 two
Inch tubes, and is supposed to be in 8 horse boller;
butwe can hardly keep steam 1o supply the en-
gine, What (s wrong? A. You donot send enough
duta to enable us to form a very definite conclu-
slon, The proportions are very fair, If you could
attaoh anindicator to the engine, nnd measure the
water evaporated by the boller, you can goon de-
teot the trouble.

84) T, J. H, asks: At what time in the vear
should I gut timber for wagon lumber, ete,, 850 ng
o provont the worms from gotting into the lum-
bor? A. The proper time for felling trees is that
in which tho largest quantity of hard and durable
wood can be obtained as free from sap us possible,
Timbor is felled during the cold months, when the
natural Julces are mostinactive, and the troe, in o
measure, dormant. To properly season the wood,
It I8 necessary that it should be exposed for about
& your to the Influence of dry afr.

(85) C. B. asks : How can [ find the power of
& turblne water wheel? A. By experiment only.

Which Is the best t use with a windmill 12 fect
In dinmetor, o clroular or a stralght saw, to saw
wood ¥ A, Aciroular saw.

(30) T, A L. asks: If Itake two locomotive
springs of like dimensions, and give one | (nch
IOro set than the other, what effect will 1t have (o

sogurd (o strength 7 A, The former spring will be
rirongor,

through the discharge pipe. The ram appears to
labor very heavily, making a loud
vibrating nolse In the dwelling
house where the water Is deliv-
ered, even when It Is throwing very
little water. When it delivers Its
proper amount, there Is only &
sharp click heard from the valve.
When working properly, the ram
- delivers over 1,000 gallons per
day of 24 hours: when laboring heavily, with
the loud vibrating noise, it only delivers about 100
gallons in the same time. What shall I do to rem-
edy it? A, The trouble probably arises from the
valves getting choked at times.

(40) J. A, 8. asks: How are gun springs
tempered? A. The springs are heated to a blood
red, then kept covered with oll and held over o
slow fire until the oil on them blazes freely all
over the spring.

(41) J. R. says: 1. I assert that steam can
be used expansively to advantsge where you do
not need the fall power of the engine. T have an
engine of 30 horge power and only require 15 horse
power. Cannot I save steam by using it expan-
sively, that is, by cutting off the steam when the
piston has travelled one balf or two thirds of its
stroke? A, Yes. You are right., 2. Is {t neces-
sary to have the exhaust port larger than thesteam
port when you use the exbaust to create draft?
A. Yes.

(42) J. G. W, asks: Can a left hand screw
thread be cut with aright hand die, by takiog one

half of the die and a plece of copper, and cutting
it? A. No.

(43) M. F. S. says: A friend asserts that,
in belting directly on the face of an engine fiy
wheel, the most power is obtained from the wheel.
Hesaysalso that the centrifugal force is greaterat
the face,and of course is transmitted to the belt,
and concludes by saying that it is the best known
way to belt from the engine. My claim {s that, if
the belt were driven from a smaller wheel on the
same shaft, that the cogine would not vary so
much wheo work was thrown on or off, and the
engine would not be strained so much, and con-
sequently would run more easily. My theory is
that the leverage Is much greater in the fly wheel,
and the welght is at the end of leverage, and will
overcome the shorter levernge of the belt wheel,
thereby causing the engine to run with less strain,
allowing the iy wheel to check sudden Jerks caused
by work thrown on. Your declsion will be grate-
fully recelved. A, Since you both agree to drive
from the fly wheel by belting, the engine will be,
with the same speed of belt, more powerful with
the small fly wheel.

(44) J. N. T, asks: Please give me recipes
for bright red and white palots, for palnting the
outside jacket and beating pipes of a dwelling

house furnace. A. Use a paint made of red and
white lead,

(45) R. F. G. says: I have a saw mill in
which the engine oylinder is 5x16 inghes, and the
fly wheel d feet in diameter. The welght of fiy
wheel Is about 400 Ibs, [ contend that it would
improve the power to gota larger tly wheel, say
about 800 1bs. In welght. Am I right? A.No. It
would not Improve the power.

(46) E. O, nsks: What tools are necessary
for mnkiog o smnll 2x4 inches englng, the eylinder
belng already bored? A, A lathe, s vise, and a
fow band-turning tools, drilly, sornpors, and files,

(47) W. W. K. snys: On a recent examina-
tlon of our stoam bollors, wo find a substance cov-
ering the tubes, braces, and the whole Interlor of
the bollers, It resombles bluok wax, and COMmes,
wo presumoe, from allowing our exhaust steam to
enter the olstern from which wo feed our boflers.
How onn we provent the destructive effects of
thin deposit? Wo notoo thut the braces are ul-
roady bolng corroded by It, A, I'he deposit must
be anulyzed beforo n proventive can be recom-
mended,

(48) H, H. I, nsks: How can I bore long
tubo in o slightly tapor form? A, A very slight
amount of taper may be obtained by keeplog the
tube very cold at the commencement and gradu
ally Inoreasing the tomperature up to 20° Fah. as
the borlng proceeds,

(40) R, A, C, says: It nppears to me that the
most naturnl and effectunl wiy to brake a car
would be by geavitation, that is, by throwing the
welght of the body of car, by means of toggle
Joints, on each wheel, the lever running dingonul-
Iy across the bottom of the car to & bar of fron
runulog up centor, under bottom of car, from end
1o end, to the windlass on the platform. It could
bo 80 constructed that, when the cogine 18 roversod
and the cars are pushed together, the pressure can
be utilized und brought to bear upon the whools,
| 80 thata rolling motion can be changed Into a alid-

ing one immoedintely, Bome of my friends muin-
taln that o ocar would not be stopped so quickly
with all the wheols Instantaneously stopped us it
would If tholr spoed woro partinlly impaired. Has
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such abrake devico nsl montion over been tried 7
A. Your plan I8 quite old in idea, and not praoti-
onlly useful for rallways, The same effoct cnn :;10
produced by any continuous brake that ls sufli-
olently powerful,

(50) K. H. M. aukn: 1, Our #ehool building
{a heated by steam, I put a cheek valye on the
boller, to provent tho water from buoking up w’hon
the steam 18 shut off from purt of tho rooms. The
vilyo retaeds tho flow of witer back to the boil'ur,
and the arrangement does not heat so well, Can
I not put aslender spiral spring under the valye
to countorbalanee its welght,and obvinte the dif-
floulty? A. Yes. 2, Ihave token the valve out,
and ginco that T have discovered gevornl band leaks
{n the stoam Joints, Why did thoy not leak before
tho yvalye was taken out, when we had greater
prossure of steam? A, They wore probubly then
potso much worn.

(51) C. B, C, aske: In turning caat or
wrought lron, which can be driven ot '.hu highest
speed without using oll or water? A. Cast Iron.

(52) H. 8, M, says: 1. I ambuilding an en.
gine to use stonm at 600 1bs, pressure per square
fnch. Will the temperature of such #‘eam be too
high for brass or composition connections and
valves? A. No. 2, Would It bo safer to nge mal-
leable fron? A.No. 8. Which will stand the
highest temperature without orumblivg, yellow
brass or gun metal? A. Gun metal,

(53) J. B. L. says: I am running an 18 feot
overshot water wheel and an 8 feet deiving wheel,
I I increase my driving wheel to the slze of water
wheel, will it increase my power ? A. No.

(54) A. asks: How is the fine color on cage-
hardened iron, such as on gun trimmings, ob-
tained? A. Casehardened fron does not present a
fine color.

(55) H. W. 8. says: L have an engine lathe
of 16 inch swing and 5 feet bed. Is it possible to
run it by foot power to turn castiron cylinders
not over 5 inches in diameter? A. No. Itis im-
practicable.

MINERALS, ETC,—Specimens have been re
ceived from the following correspondents,anc
examined, with the results stated :

G. B’sand J. M. R.’s minerals have not been re-
ceived.—H.—Nos. 1, 3, and 4 are siliceous rocks,
coctaining oxide of iron, but not in profitable
quantity. No. 2 is carbonate of lime.—J. A. Y.—
No.1is manganese. No. 2 is coral replaced by si-
lex. No. 3 is encrinite. No. 4 is cyathyphylloid
coral. No.?5ismillepore coral. No. 0 isan imper-
feot fossil replaced by carbonate of lime. No.§ (s
stilbite. No. 7. Send a larger fragment.—W, B, H,
—It contains 85 per cent metallic lead, and will pay
to mine if there is enough of it.

J. A. S. asks: 1. How are laminated steel
guns made? 2. How are stub twist guns made?
8. How are Damascus gun barrels made?—A. F.
nsks: Why will a stick of timber 50 feet long and
1 foot equare, sag more, whole, than when sawn
into two inch plank?—S. T. S. asks: How are ar-
tificial limbs covered with raw hide 7—D. H. 8. Jr.
nsks: 1. What is the greatest depth of snow
through which the most powerful locomotive can
propel the best snow plow, at a uniform speed, on
a level straight track? 2. What is the greatest
feat which has been accomplished by a snow plow
propelled by any number of locomotives 7—H. M.
T.asks: How do dairymen skim milk in large
quantities? -J K. fays: I want to raise a certaln
weight. T put, on a stationary surface, a wedge 3
inches long by 134 wide at the large end, and 134
wide at the small end, the taper all being on one
side, and the other side straight. [ move the wedge
by means of & screw 34 inches in diameter, with 10
threads to the inch, with a crank 4 fnches long.

What weight can I raise by exerting a force of 50
1bs. on the lever?
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The Editor of the SCIENTIFIC AMERICAN &0+
knowledges, with much pleasure, tho receipt of
original papers and contributions upon the follow-
Ing subjects :

On Crossing the English Channel. By G, W, p.

On tbe Hydro Pneumatic Puzale. Dy R. H, A.,
and by W. H, P,

On the SCIENTIFIO AMERICAN, By 8, 8, B,

On the Dioptrio Light, By W, C. G,

On the Hoosae Tunnel. By F. W. Q.

On Spark Arrestors, By O, ¥, P,

On Pumpling Water Into Malos, By J, A. R.

On a Problem, By G, D, 11,

On Laying Out n Square. By H, B N, by C. B,
B.und by J. W, D,

Also Inquirios and answors from the following :
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HINTS TO OCORRESPONDENTS.

Corrospondents whoso Inquirfes fall to appesr
should ropoat them, If not then published, thoy
may conclude that, for good reasons, the Bditor
doclines them, The addross of the writer should
Alwuys be given,

Enquiries relating o patents, or to the patents-
bility of lnventions, assignments, ote., will not be
published hore. Al suoch questions, when initials
only are given, are thrown into the waste basket,
s it would il half of our paper to print thom all;
but wo generally tnko pleasure in answering brioty
by mall, If the writor's address Is given.

Hundreds of inquiries analogous to the following
are sent : Y Who sells ministure steam engines ?
Whore oan stmple gnilvanio batteries bo bought ?
Whose s the best apparatus for projecting tho
spectrum on w koreen? Where can stoam englone

Indloators be obtalned 2" All such porsonul Inquirs
les aro printed,as will be observed, in the column of

“Business and Personal,” which 18 specinlly set
apart for that purpose, subject to the ohargo men-
tioned at the head of that column. Almost any
degired Information can In this way be exped
tiously obtalned.

(OFFICIAL.]

INDEX OF INVENTIONS

you wuion
Letters Patent of the United States wore
Granted 1n the Week Ending
November 30, 1875.

AND EACH BEARING THAT DATE.
[Those marked (r) are relssuod patenta, |

Acid for cement, €16, , LreatiDg. ..o sosriannirens 150,94
Advertising, 1lluminated, W. A, Lilllendabl 170 444
Alarm, etc,, burglar, G. Hancoek.., ......v . 170,55
Alarm, fire and burglar, C. A, Maxfield,..... . 130,485
Animul pokes, bow for, Beckwith &Browb....... 170.511
Apple corer and slicer, H. W. Little....... veveens VD00
Auger, well, F. A. MOnLOMETY...cevv vers 110,445
Baby walker, J, Garcis ......... evee 190,544
Dale tle, A. N. Powell........ v 170,849
Bale tie, Schartan and Gardner.. . 170,607
Baling cotton, device for, T. H, Murph . 190,048

Barroliftiog machine, A, J, Small...cooiveierens 0,000
PBed clothes holder, J Lesb.....ooooooeee A 170,578
Bee hives, moth teap for, W. H. Spurlin.......... 170,601
Billtard tablo, F. E, Held, ... oooeieiveinis .. 10,07

Biscult cutter, A, P, Ashbourné..... ... 170,460
Boller feeder, automatle, 8, Cook (r)... 6,768
Boot and shoe, F, O, Ward......ov vooee vaee 170,611
Boot tree, G, W. Badger.....co con veviriiisininans 170,462

Boots, machine for sew(ng, Goodyear ef al... .... 190,547

Brick machine, Crabtres & Melcher ., ... «o.vooe 170,526
Bridge, draw, M. Vincent........oooooiiiiinivirnnse 170,650
Brushes, securing handles to, J. L, Whitlng,...., 170,50
Burner, argand gas, C. D, Gervin (r)...coouvies o0 6,769
Butter package, H. P, Adams......... vere 170,501
Calssons, afr shaft for, W. 8. Pope. e 170,583
Camera, E. B. Barker......occauee . 170,465

Camera screen, J. F. Ryder,
Car brake, Betteley & Snarer.
Car coupling, C. Johnson.......
Car piatform, B. J. La Mothe...
Car starter, E. G. Goddard.....

o 170,458
o« 170,009
o enes 190,568

-. 170,480
vees 10,506

Car starter, J. D, Plerce... 170,450
Carstarter: L WOIAEY s seasvnssrisdaasnnsresatonses 170,459
Carriage axles, turning, J W, Ellis.. ies asee 170,589
Carriage. child's, A, Ropes.....cooovv vovn e vere 170,458
Cart, dumplog, G, B, Wiestiing wee. 170,654
Cartridgo, G. Smith ... iiviieiiiias o 130,643
Cartridge, blastiog, Smith & Egge. «er 170,600
Chalr fantening, L D, Cralg........ weee 170,470
Chair, folding, F. HICKMAN  ..oivuveiennissrnnns 170,562
Chatr, reclining, €, M. Alexander......ccoiviennnns 170,509

Chatr, titing, L. Hoywood,....... ... . «. 170,561
Cleat and hawser clamp, F. W, Hofele..... < 170,628
Clovia pins, manufacture of, W. J. Lawis
Clotties dryer, T. G. Saint
Clothes pin, H. H. Mason... .....

Coal dust blocks, etc., making, M. M. Pettes
OOCR 0D, N U DhRIN o snane sasvunecasnens
Cock, stop and waste, B, J. Malcolm
Cooler, milk, B. C. Bort......cooeunnnn 5
Coolers, etc,, cover for water, C. B, Jewett
Corn RIS M R ANIYC oot nsy! ot vsn e b hmnCans
Cotton, device for baling, T. H. Murphy.
Counwennink, R, J. Welles, ... .oooeiiiiiinnann.s 223
Couplings to shafts, fixing, G. A. Chapman... 190,54
Cultivator, H. D. Green ..
Cultivator, T, J. Lee

. 130,576

Cultivator teeth, self-locking, J. Harris "

Curry comb, M. L. Simonson.............. . TS5
DIgRer, potato, N. RUBE. .cveieuiireoarsoosnenones 10,482
Dish cloth holder, J. M. Brown...........co0v vane 170,519
Ditchiog machine, J. E. Landrum. ..., - 170,85)
Drilliog machine, metal, 8. W. Putnam.. « 130,501
Drilling machine, rock, A. Kirk........ . - 190,40
Dumplng for graves, J. W. Vaonice .. ............ 170,649
Dyelog fabrics, ete., J. Harley........ svaacase 170,626
Earth-boring apparatus, Davis & Mills, . ... o 1047
Eggs. preserving, F. H. L. C, Saco..... o 1704
Embroldering fabrics, B. M. Rose. .. 170,55
Engine, caloric, C. MUuskov........ ... 1,40
Engine, rotary, J. W. Blodgett, . 3 170,512
Evaporating pan, A. W. J. Mason .. 190, 84
Expanaive tool, C. Crammer ...... 10,50
Exterminator, ant, M. Barthel,....... 170,508
Fabris, elastio, Loonard & Buckley.. 170,57
Fabrie, elastlo, A, TUrmer .. .oooveinns vensees 170,606
Fence barb, wire, Brown & Tubbs......... .. 170,518
Fire brick, making, J. P, Alexander.. 170,808
Fodder outtor, T, B, Lamb,.......... 170,560
Freezing apparatus, E. C, Tozer.......ocvievs o, 170,468
Furnace for heating steel, J, B, Armatrong. . 10,40
Furnaco grate, J, B Larkin. . coveiiee vovenessrens 170,57
Furnace, ote , vontilating, J, A, Young. .. ...... 170,615
Furnaooe bottom plate, 8. Dallar......o.  oovess 170,50
Gas serubber and condenser, . C, Hopper,...... 170,40
Gate, furm, H, 8. MOFOM....  .\iivrrnnenernes 10,0
Gare, awinging aond tiiting, A, Drinkerhof. .. ... 170,517
Glasaware, mold for, B, Bakowell Jr.....coovvvien 170,464
GOld and sflver ores, roasting, R, M, Fryer....... 170,628
Grain binder, J.J, ATWaler oiierreeienss . 10007
Grain testor, Gard & Staughton, ..oy ous «e 170,308
Grate, G, Wallhouse.....o.ivie, e 10,012
Grint wlarm, DT, WA, ..o 0Ly o 10604
Halr awiteh, A, B, Smith oo 120,407
Hame, A. ¥, Davis T PR < 100,550
Hame coupling, J. H. Carilsle....... e 19080
Harrow, H, Melll e < o 10610
Harvoster, J. P, Dolsesat. «c.ovuirarrnssiveranes 110, 48
Harvester cutter, ', Howell...ooovvines 170,065
Harvester rake, I, I, Detdenthal, Jr......oooonues 190,42
Harveater rake, 5. F, Cranston......oovviivnnnns, 10,40
Harvestor rake, W, N, Whilieley sede . 1061
Harvesler soat guard, E. Hale Jr. . ..., 190,554
Hatventilator, N, 1. Rees,.... ceeenes 1000
Heating drum, J. 8, Lewis. .. ....... 10,2
Hides for tanniog, preparing, H. Ely, .. ... X
Hinge, J. W, BRIQIEE. ..o oosca coniscanaanensinnans 170,558
Ilinge, seif-closing, C. A, Miller.,........ oo 190086
Honey package, L. Drake.........  ...oooees - 190,622
Horseblanket and fiy net, L. 8, Critienden....... 190,58
Horeo yoke, J. DOJOF, couu s cisennarsnnenes: sasesaes 1,50

Horses from runuing, preventing, C. Guolioher,, 170,502
Horseahoe blank, J, T, Walker

................... 170, 600
Horseshoo nall machine, J. Roy (r) e LA
Hose conpling, 8. White... «vevviins 170,407
Howse nosslo, J. Toomey...., . 170, 6
Lo muohing, J. M, Beath,, 170,504

Indloator statlon, C, A, BYans...ccoovviin,. "
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Ink powder, W, A, Bonsey.. . 190,513
Kuitting mschine, Durson & ‘ﬂma ceses TTO, 0N
Lamp, J. W, Oarver. ... 190,00, 190,00
Lamp ehlmueys, Saring, Mr P Zimmerman o600
Lamp chimoeys, eto Aaring, T, B, Attorbary W, ;
Lamp extinguisher, ¥ Hartman. .. . > n'.w:
Lamp pendant, W. M, Underbill W, e
Lantern, 11, Peebe. ... A . e
Lantern, K. 5. Riteble, ... ... FIROTe 19,451
Lathe, engine, W, Tucker...... . 190,40

Lock, sawling machine cover, J || Lunn :
Lock, timeo, L. A, Malnes. .. .. "

Lock, time, I, B, Hotnowssy . X
Loot for weaving M. M, Witter, ... (LN

Loom pleker, . McManus,, 1
Labricating compaund, 4. ¥. Mrnoum- « A0,
Lanch box, Hunt & Whitahouse 10,40

170, Ny

MUk pail, Amole,.....
Milking pall, A. M Ihllry \
MI), pear! barley, I, 8. Nort wur

MIIL, rolling, C, H. Perkins s

Millstone driver, W, K, Sergeant, i
Millstone tram and -uﬂ Greenioaf & l\'\un
Mopand brush holder, C. I, Clark, ... ..
Mop head, W. H. Curtis (r),... ‘
Motion, converting, W. Dawes,

Neck tie fastener, J, Wachner. .

Oat meal maohine, A, J. Ehrrichson,
Oat moa! machine, W, Heston,......
Ore convantmtor, J. V. PMomeroy...

c\' “e
190,454
; y

190,84
» 106

190,040
Ore holet, G, W, Hunt, ..o.oooee SOy ey 100002

Orestreating, Eames & l'u(-hrn « 150,880

Palnt, fre proof, J, Dowitt,. . 150,
rapor bos, D, K. Osbourn....... seisdssstiney 190,609
Paper wagon body, J. W. Jnhm- O st 6T, 6 mn
Pertume fountaln, E, Bath i 1,002
Plano forta astion, grand, C. ¥, T, Slelnway..... 130,040
Pianoforio agrafie, O, ¥, T, Stelnway....... < 10,0
Planoforte metal frame, C, F, T, Stelnway L X
Manofarte musie rack, 8, Brambach. . « 10,610
Picture holder, Porklos & Dodds, ... 170,08
Pipe jotnt, B, Jennlngs.. 190,476
Pipes, coupling sections u( } l-ulu A Ihuv-n 110,40
Pianing and matching machine, Doane of al.(r).... 6,73
Planter, 0orn, A, HOATW . .oooiiiiiiiiiiinines sais 190,40
Plow, T. K. C. Brialy........ sesa weruens 10,06
Plow, sulky, G. Moore,.. e
Press, G. B, Boomer......vieiie AN
Press, cotton, W, W, Wallaoo. ..ovviiiviivnnnniis 170,610
Press, ofl, O, L. Morebouwss.. 190,488
Press, portable hay, H, )Irtnn\ voe 190,600
Press, rotary, W. K., Danlels......... seesaanens 150,400
Pross, rotary perfeoting, J. L, Firm........ 170,602
Propellers, guard for screw, H, G, Wagnor, ., ... 170,60
Palp strainer, 8§, K, Crockor, ..o coens . L0040

o 190,048
o 190,052
10000
o 170,540
170,65

Pump and engine, rotary, R, Patrick.,
Rall joint, H, Weber....... .

Rallway frog, G. Elllot
Rallway slgnal, electrio, Farmer und Tyer......
Razor strop, J, MaXsoD..coiieienne seavacarnennns
Rofrigemtor, B, A, Stevens............. « 10,em
Ropes, tube for forming, J. Rinek..... 150,52
Baddle, pad, 8. HOrr. ...oosevrvriinmsnsrsnivirnrnsns 170,550
Sash fastoner, J. R, Dewcesc, oo 10T
Sash holder, H, C. Perry.. . 170,588
saw guide, clreular, Bryce nun (-mnher: sve . 190,50
Saw mills, log tarner for, G, H. Shoarer (r).

e BT
Sawiog machine, band, W. C. Margedant. coe 15T
Sawing machize, scroll, W. C. Margedant .. 190,578
Sawing machine, scroll, F. D. Smita.. . 190,458
Screen, L. Fitzpatrick ...ccoeveccarns 130,440
Screws, machine for thresding, F. P \htldon « 170,896
sSeparator, grain, C. B, Nichols........ccovvivivnss 170,54
Kewing machine, boot, Goodyear lnu llndley.. 170,543
Sewing machine plaiter, etc., J. J. Fossenden.... 170,541
Shears, gage for,J. Lamb, .. vees 190,550
Sleeve sdjuster, A, Perego.... 19,611
Soda water fountain, C. Grelner,. . 19,551
Spectacle frame, J. W. Stewart. « 190,64
Spinning wheel, J. J. Kendall,, « 190,650
Spring, rubber, D. R. Pratt....... ....... .+ 130,550
Steal, manufacture of chromo, J. Baar.. . 190,507
Stove, beating, B. S. Barr.. . .« 190,506
Btraightening machine, J. 8. Atklnwn 190,461
Table, folding, J. Bradfeld. veee 190,518
Thill coupling, B. 5. Porter... wee 190,491
Thill, open, C. H. Matthlessen . 190,654
The, C, J. Merrill . 190,522
Time detector, watchman's, W, Imhacaser,..... 170,48
Tire tightener, E. 1. Moore . . 150,55
Tobmoco dryer, D_ 15, Chapin. o 190,489
Tobacco dryer, H. B, Farmer.. e 130,624
Tongue support, H. H. Briggs............. .+ 170,484
Toy chromotrope, Steel and McCaddon. . .+ 170,608
Toy pistol, G. W.Eddy....... 170,489
Tros, 5. M. Bayard.. ae = 170,466
Typesetting machine, A. C, Richards 17,508
Type-writing machine, P. Deming, . 170,621
Valve, cut-off, W. F. Martin............. N + 170,458
Yault cover,J. K. Ingalls................ « 150,067

Vebicle, hand-propelied, W. T.and G. ). lluw-nl 170,620
Vehiclo seat, J. H. Franklin,........ooooveinnsnnns 170,643
Wagon jack, C. Gray 3 170,548
Wasti board, W, H. Berger 170,438
Water coolers, ete., cover for, E. I, Jewett, 190,477
Water trap supply, ote., J. H. Morrell (r)..

{ 6,70
Water wheel, I, Mallery.. 170,65
Water wheel, ¥, Voigt,.. 170,490
Water works, portable, J. N, Dennisson 105
Westher strip, J. Chandler........... 190,62
Weather strip, . Doxn AN N RS
Well, packing oll, J,. 5. Huﬂm:n ..... IZH:'IA
Wheel hub, J, Hyman 150,566
Windlsss, J. P. Manton (r). 6.7
Windmill, A. N. Hollembeak, ., 150,554
Windmill, D, L. Osborn...... 130,640

Wreneh, H. l'url
Yoke, horse,

. Boyer,,

DHIGNB PATENTBD.
AL 8 N2 ~BorToxs AxXD STUDK. ~T, G, Brown, Now
ark, N.J
8,000 1o 8,815, ~Biow Cases.—J. Letinbouter et al,, §t,
Louls, Mo,
800, ~Tonacco Baos,—W, J, Cussen, Richmond, Va,
BT~ CUTLERY . ~J. D, Frary, Now Britaln, Coon,
BNIS SN0 ~BoDA WATNE ArPANATUR. —~V, H, Shepherd,
Hoston, \hu

S0HEDULE 01’ PATENT FEES,

On ench Cavest.....couooaitbniiscisiarerrsnnss 510
Onesch Trade mark. ... oovvriiieirnrsonens N5
On fllpg each b'mllrnwin lnr A Fatent (17 years) =15
On imuing cachoriginal Patent, .........covoes ~20
On appesl Lo Examiners-in-Chief, ...... N10
On appeal to Commissioner of Patents w0
On application for Relesue...............,,. 830
On oliog s Disclaimer,. issressr D19
On an application for l)u gn vn)s )t!") e 810
application for Design (7 years)... .......i0000..%13

o application’ or Dexigo (14 years), ..., e 830

Seientific

American,

| JANUARY 1, 1876

o __—— —

CANADIAN PATENTS.
Ley oF PATENTS GRANTED 1IN CANADA,

November 24 to Decomber 1, 1878,
8,0, U, McCounell, Oconto, Wis
Naov, M, I
A0 K, K, Mann
paratus for fog signals Novy. N, 18D
5.0, <11, 8. Ulsrk, Towands, I's., | SOring gear
for vehicles Nov, %, 1w
5,00, -0, B, Taylor, Palladelphia, Pa,l
factupe of tinhed plates Nov, 3, 1500

: ~ Sielah

Lawrenoe, Mase., U K., elai. Ap

Mann

LN L W, Diokson,Jr,, Riochwmond, ', Q Fire oxtin
gEninher Nov, M, 8%

S000, 01, M, Bultely, Assumption, ., U, 8., et !
MHand trock Nov, 3, 1¥

S0 M, . Furbilsh, Yarmouth, Me , U S Making
paper pulp from wood, Nov, 3, 150

B0 L O Behoonmaker, Geddin, N, Y, U K, Light
ning conductors Nov, M, I

LR L) A, Page, Doston, Mas,, 1! S Wringer Nov,
LI L

B AR A, Willson, Bell Kwart, Ont, . et a/ Device to

protect brakesmen on freight cars Nov, M, 1FD
S A0 W, Mart, Camden, N, Y., U . ¥
for grooving Inthe Noy., M, Ivs

Baw coliars

5408, A, Corbett, Hickaville, N, Y., 1 - Slelgh
lance, Nov, 8, 1%

0,000, W, Lyman, Middieneld, Conn., U, 5, Rowing
wear, Nov, 24, 1870,

S AT, Angans, Bt Stephon, N, B, Process of tanning
hides, ote,, with the halr loft on, Nov, 24, 187,
OIS, U, MéPherson, Chioago, 11, UL 85, Rogulating
percolator, Nov, 34, 1IN0,

5,410, 0, Malltnson, Welwyn, Eng
Yalves, Nov, 2, 188

S,000, W, Watt, Now York clty, U, B,
mtus, Nov, 24, 1576,

8,121, —~R. Dick, Bumlalo, N. Y., U, 8
labeling newspapers, ete. Nov, 3, 1535,
540 . ), O, Bamsden, Lightolitfe, Eng.

Steam cocks and
Distiiling sppa-
Machine for

Socuring the

combustion of fuel, ete, Nov, ¥, 1835,

5,40, —L. Theobald, Plainwell, Mich., U. &, Fanning
mill, Nov, ¥,1%5,

5,000, Ellls, Lynn, Mase., U/, &  Gas burner and

rogulator. Nov, 26, 1875,

5,68 11, Collinson, Boston, Mass,, U, 8,

retorts, eto,, hermetically. Nov. 26, 15W,

BN, ~J, R, Foster, Springvale, Mc,, U, 8,

NoOv. 26, 18790,

I, M. Smith, Chicago, INl,, U, 8

the combunstion of conl, Nov, 26, I8,

B, <R, Garand, Montreal, ¥, Q. Stench trap, Nov.
26, 1IN0,

5,400, <A Btone, Ticonderoga, N, Y,, U. 8,

Ahoo peggrIng stand, Nov, 26, 167,

8,400, ~J, R, Foster, Sprivgvyale, Me., U. 8. Clamps

for assombling barrel ataves, ete, Nov. 26, 1875,

5,431, <A, Kennoy et al,, Hamllton, Ont. Crucible for

melting glass, Nov, M0, 1875,

5,450, —E, Patterson et al., Cornwall, Ont.

on strect lanterns, Nov., &, 195,

5,48, <E, Rawlings, Montreal, P, Q.

dinm. Nov. 3, 1575,

5,4M.—R, Heneage of al., New York wity, U. 8

machine. Nov. 30, 1875,

5,85.—R, A, Grifiin, Montreal, P. Q. Extension of No.

751. Peat fuel machinery. Nov. 3, 1875,

5,596, —S. Wallace, Seaforth, Ont. Machine for coiting

Closing gas

Hale tle,

Furoace for

Boot and

Reservolr

Advertising me-

Oxone

vencers. Dec. 1, 1575,

5,457.—A. Kline, Bondhead, Ont. Machine for washing
Hoen. Dec. 1, 185

5,458, —J. W. Glover, Mount Sawage, Ky., U. 8, Horse

detaching spparstus. Dec. 1, 1535,
5,49%.—J. Camming, Buffalo, N. Y.,
frog. Dec. 1, 1575,
5,400.—W. €, Potwin, Chicago, 111, 1t =
handle. Dec. 1, 1575.

541.—C. E. Steller, Mllwsnkee, Mich,, U. 5. Sash
holder. Dec. I, 1535,

5482.—A.H Potter, Chicage, 111.,U.S. Wateh or time
keeper. Dec. 1,155

548.—H. McKenzie, Rawdon. N. S,
transferring wool, etc. Dec. 1, 1575,

dvertiscanents.

Back Fage -~ - « = - « §1.00 a doe.
Inslde Page = =« « « ~ « 75 cents m line,
Engravings may head afsertisements at & ¢ sams rale
por line, by measurement, ae the letter prom. Adver-
thements must be reesived at publicatén office oo
carly as Friday morning L0 appear {n 1. ¢ terse,

THE SHAPLEY

Portable Engine.
Complete FPower,
BEST AND CHEAPEST.

Send for Deacriptive Clren:
lar with Price List,

R. W. WILDE,

Sole Agent,
20 Cortlandt St N. Y,

Also, !em for CLARK'S
PRESSURE BLOWERS
AND EXHAUST FANS.

U. 8. Rallway

Tea kettle

Apparatus for

T IZLF("I'RO-FL \'I'Fllhkii’\\ ELERS,

cHy
HAT‘!‘EN!H&. CHkMI
sojs or single, with Bo
Gold, and Shver Platin
lurin: Flectrician, 16 lf
ustras

ALS, AND MATERIALS

k8 of Instruction for .\lc‘u-b.
THOMAS HALL, Manufac-

omnam Btroot, Doston, Ma

Catalo: ue sen ; free

Amateur- \VOI’k(’l‘h in

FANCY WOODS

Can be mapplied with the mllnwlng IIAllll I'Id HARE

\\lmh‘n planed read ;7 for use:

upward. Cash toacces ympany orders,
wood, Holl ROk
Cedar, Bire

(.« X% Inch and
llmnvmnd Hatin-
{r,Waluut, Mahogany, Ebony, Hed and White

#-eye Mn ple, &c,

Geo. W. Read & Co.,
156 10 200 Lewis 8¢, foot of Sth & Gth Sta, K. RN, Y.

E¥™ Orders by wall wil) have prompt apdeareful atiens
fon, Inclose stampe for Oatalogue and Prioe-List,

WRINKLES ||

CouriLen AMENILICAN

An Hlustrated Hand~Hook of Fractieal
Hints and Suggestions for Mechnanies,
Eanglneers, Farmeoers, Housckeopors,
and Workmen genernlly.,

reox T SCIENTIVIO

The vyoinmoe comprises 250 pages, s printed on Nne
paper, with gilt edges, and is of Inrge pooket-book form

floxible covers, noatly ornamented

Malled, post paid, on recelpt of 81,50,
1 copy Sclentific American, | year, and | copy
Wrinkles and Recipos s1.20

H. N. MUNN, Powrisuen,
P. 0, Box T,

37 Park Row, New York City.
A FRENCH GENTLEMAN, who bas long re

slded In England and o Italy, where he has the
best connections, desires an Agency on the Continent
for American goods or aseful Inventions, Hest refers
encesto bo bad, Address Mu, HENRY VALLIN, &, Rue

Plgalle, Parls, France,

AGENTH
WANTED
in the prinel
pal olties, to
nnll Nl--lnht-nu
A A Patent
COMIINATION
RuLkSquane
|MABTUR LS A
INOLINOM ¥~
™R, oto, For
clreular and
terms, adaress
BTEPHENS &
CO,, Manufac-
turers of L' 8,
Standard Box-
wood and Ivo-
ry Rules, Riv.

erton, Conn,

‘\':\NTEL);.\ MAN WITH MONEY AS A PARTNER
in the best invention of the age, Addresa
HUGH MCCALIP,

{artavilie, Indians,

YOUNG A‘IBRI(‘A SCROLL SAW, Beats
$8 the world, J. M BEUGLER M't'r, Willlamsport,Pa,

RECIPFPES,

Iu\l\.ll\-nn., 0y ,, RICULTURAL
and Domestic M ry A N s Nolland, do-
= busio Mve, w gisd (o receive
T99) CRIEONwee rme. & f tmplements and
14 _,- e x,.n.. * Eiven & requireat
Address K ., CAre Vah [Htmar, Rotterdam

PATENT FRICTIUN PULLEYS,

For eonneoting shafting and gearing, HEAN'S CLUTCH
Is the most effective Known, and Is faraishod for less
than any her of merht e make a specialty af
FRICTION.CLUTCH COU XTER-SHAFTS nmm»hl
ING ENGINES, with this cluteh for Plle Drivie
strike three Blows of engine (o onnusing ordinnry '{
Hostiog mao hinery, upon u u-llq atlon Lo

D, FRIEBIE & CO,, Now Haven, Qonn,

THE

bommercial Agency

100 & 111 Wonrn Sr, New Yonx,
MuEROnANTA contomplating ohanges In thelr
Partnerships, or the formation of Nuw P,
will oblige by communionting the same to us, that
thelr numes may apponr corrootly In the * Com-
MERCIAL AGRNCY Heaisren,”

Desiring to have our Rooords ns nocurats as pos-
sible, we will accopt the Mtatements pnd Rofer-
ences of any Merchant, und glve the same the
most thorough seruting.

DANKERS, MERCHANTS and MANUPACTURERS
will oblige by Informing us If in any onse thelr
knowledge and experience do not harmonize with
our reports. We ask this that we may, by fresh
and thorough investigation, correct errors, if any
ure found to exist.

The “ COMMERCIAL AGENCY Recisten * will be
roady for delivery shortly after the first of Janu-
ary next.

MoKinor & Srmacue Co.

$37 60 Agents' Profits per Week.

“‘lll prove it or forfeit #5000, Now ar-
ticles are just {nl(mtcd Samples sent free to all,
Addross CHIDESTER, 267 Broadway, N, Y.

DEAFNESS' Hearing restored, A grand foven-
+ tion, By one who was deaf, Clrcu-
larsfree. Drs. Dimock, Wetherlll & Co., Buffalo, N, \.

Foot Lathes and Seroll Saws.

Address \\ E. Ll-.WlB Cleveland, O, Clulozucﬂnc

) AT‘\L £
VOLNEY W.MASON &

FOOT LATHBS TR

LK)
%end for Clreulars to L. AHRPARD
w. am St Cmcuul‘ 0.

P' LES A Sure Owrr. Trisl box .,..I, 2

a W, Patoam, W E. B'way, N.Y
ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth l'h‘hln:. Tongnelng.,

and Grooving Machines, Danfel's Planers, Richardson
l'utent lm& roved Tenon Machines, Mortistng, Mould-
, and Re-Saw Machines, and Wood-Working Ma-
cu nery fenunlly. 20 Salisbury Streer, Worcester, Muss,

(Bhop rmerly occnplcd by R. BALL & CU,)

L. . WITHREBY. @.J. RUGG., §. ¥, RICHARDSOX.

DECAICOMANIE,
or TRANSFER PICTURES, with beok of
28 ppe, Fiving Ml Iestractions in this Dew
and beastifl art, sent posiguid for 19 cta,
190 ase'td picturee, 13 cta, They are Heoads, L\-e-“-. Anizmale,
Rirds, Insects, Flowers, Autuma Leaves, Comie
They can be eaelly trasaferred to any artiche se o be Imitste the
moet beantiled puintisg. Ak, 5 Imestiful GEM CHROMOS
for 19 cta, ; 48 for 34 cta.  Apents wantel
Address J. L PATTES & CO., M2 William Strvet, New York

EW & SECOND HAND WOOD WORKING
Machinery, Floorers, Planers and Single
snd Doable Sarfacers, Moulding )uaua-b
Suction and Biast Pans for Shavings, ¢ic

saws,
TTI-
MORE, 31st and Chestout 5¢., Fhlladeipiia, h.

MAN'F IBS.
Tro

-
STENCIL
¥ N, "A’"’” Agl.:cl Eu:fl

. and rayn’s agton, Vi

MPORTANT 10 THOSE DESIRING 10 WARM
Churches or Dwollings.—" We have used your Gothic
Furnace fourteen yoml. it has vorko:hv.el:o:::’l:::s
of or wanting repairs: and ha
oml:ﬁor co;l‘ for‘lho -znu-r o:?e'noum ot
| {3 8“ -
e AL LESLEY, Manufactorer, 2% Weat
%rcnty—&hln! Suee(.Ne' fork.

ANTED—A Situation as Superintendent or
Engineer of an Iron Works or Contractor's Firm
by & young man who Is a draftaman and pract
I»" neer. Has had cods denble experfence In design-
and commzcun: Bollm Holsting and
otgrr )bchxnery,

EA\"ER.@'C ! vision 0( Baffalo, N.X.

CENTENNIAL DRI:‘L ng?ﬂgl\l;
Warranted perfect and da ol
Sent by mall on receipt of
s li:l.l; Seod’rw new redoced
it Gyl A ¥.CU smu.\.
Hartford,

, Conn.
t’ atenis
560

MAC TOO

Redn
8ot Iron Doge, X "‘1”

4 nig
o 5
' Bteel (¢ X H2d i

»Glimp Doge, Vice Ci nm(n
1, &o. Bend formn-l Price Li
C. v‘."u"’" 'UN";’ l!soul.h Norwalk, Conn,

Iron & Buel Clamps, Dio D
Expandi

=S FIMCARPENTER

MANUFACTURER OF FIRST CLASS TAPS,
Pawtucket, E. I.

MPORTANT FOR ALL CORPORATIONB AND
L MANF'G CONCERNSE, —Blcrk' -l&:

mou«:?r-mormolw m

xk:bngn.x r.o Box” m:-“oﬂ.

hvor Jm 10, 1564,
aecided In my T

Rellef Plstes for Book. Nevnpn r, c-ulofue lnd
o By Chdaper than Wood Cuta,
ﬂff:?ﬁu'ﬂ?-'.cﬁuu uses our pl-tol. Send stamp !ol
[lustrated Clreular.

RAWING “INSTRUMENTS — D'&AF'NIG
\ y Levols,
]:n Mossaros: Fiow ﬂ.‘.&".’.‘a’.’-‘}'&‘iﬁm"a‘. oroncopos,

Telescopes, Barometers, &0.,
o TAMES W, QUEEN & CO.,
oy (!;hu‘ljnut m;‘onl. {'h“llﬂolllhll. Pa,
001 Broadway,
< [ATIEMATIOAL | Part 2, Orris
m‘“l?.ull':’r'tu:c;' gl:rr%l};‘ﬂ:x:nun Part 4th, :‘ulwoorm
OAL INSTRUMENTS, cach ten conts,

2 Excelsior |, H&Z’ﬁ.ﬁ"& & ::3

= g:'u “‘l";:lum-
& - win,
> e et 84e 1

Lo
tightoning Saw, N- DvIulu
:ll)lrtcml::ln‘\ m:ch m'f'enp...l
Screw driver, § 08 par

mlnnu n-w tawx. -
b%':m mﬂ‘ﬁ' "

5'**’.:“. :r'.....';"“"?" !

slamp.

Saw only, without Attacnments, §9.00,

WHIPPLE'S
Patent Door Knob.
g
fantel Il%

thi lnmud for the puvm

Ly W °PAkan h"ﬁ&%’ 'y,
Al..wrr LA'mxs. for M'm Mu. e

S G S 7 . e T




JANUARY 1, 1876.]
cnosoog

Firn oln Mlcrosen mo dinmetors,

l'rl Snnuor ll:e vm umo ocal ndjustment,
1,50, A Van nnmn Btroet,
Klyn, \'ork llluun;od umulnu nent freo.

II‘E-LTKE PIC'I‘U RES, necurate as photographs,
on ""Je‘:’x’:n l;loor‘léll of hl:lrlor Camera,

plﬁ{ ﬂ Vnn Buren Street, Brooklyn N, Y.
ATHE WAN’I‘ED—CS in. Swing, 20 feet Bed.

d. Must bein d order
Second hand. HA ¢ A B WIOK,, Guelph, Ont.

The HOADLEY
PORTABLE STEAM ENGINE.

-
b~
b
-~
™~
S
™
)
~
S
S

=
1
=
~
=
-
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HE COPARTNERS}'ITP or J. P. VERREE &

Co, bol‘rnboulwuplm by limitation, that firwm,
now ongaged In the manufactare of edge tools, ham-
mors, &0¢., at Verree's Mills, Philadelphia, desiring to
dlscontinue hu-mm, offer for Sale thoe good-will, stock,
and fxtuares og wall wlnlcom :l:ﬂrea:onablu lng‘.u-t, h’rl o
ro erl'eun e uum Or & Lerm of vears ut & much re-
Pl pod . J. P. VERREE & CO., Verree's
Mlm.JP u Phl

OHN P Vl"l(rlhﬂ. W. G. JUSTICE.
UNCHING fuismerd Chin
DROP PRESSES.

KER PRLQS co.,
MinnLrrows, CONKX
AMATEURS AND ARTIZANS.
'l'ﬂ'k I"LEET“()OD SBCROLL SAYW,
Boring Attn m nt & nlower
3  Atnghwmpns oo ’
(Rnpldlu. Aumruo ' Dnrnblllu'.

wl.
== gawa Vord 1 ln lhlck nm‘ under; also
Metn torn, Bone, Ivory .th
f,c..luv n;llluul lll:io‘uéout ) ocnte
slans ll Cro ork,
- PTok £10 o Drill Attachment,
$5.80, Sond for plmpnlet nnd 118t of Dew
- uignw of Frot W Trour Buo's,
‘hnurncturcr- Wllmlnmon Dol,

OR SALE—One half interest in a Tobacco
Patent, For pnmcuhn nddrosa

ALI)I-..
¢2™ No Brokers,

A MONTH--Agents wanted evory=
wh(-ro. Business honorable and first
lass, Partienlars sont froe. Addross

J. WORTH & CO,, 51, Louls,Mo.

OO IN GOLD GIVEN AWAY, also @ por cont
. Commission. Youn can n make from $10 to 0
dally, FAMILY JOURNAL CO., 2% Brondway, N. Y.

BOOKWALTER ENGINE

Compact, Subatantial Economlcnl.
and Eastly Managed. Guuaranteed
work welland give full puwerclllmcd.
Engineand Bofler complete lnclmllnu
Governor, Pump, &c., with &h hipping
boxing, st the low price of

Malden, Mass,

3 Horse Power......... £252 00
i ol e 3G 50

-Put on Cara at Epringficid, Ohio.

JAS. LEFFEL & (0.,

Springfield, Ohio; or

109 leeny St., New York City,
Machl lug of l-uroved Seyles for maum:
Sole makers of the well known IMPROVED Luv s PATENT
SHINOLE AND HEADING SAWING MACHINE. Fm circu-
III IIII¢+—J WROUCHT

BeAMS & GIRDERS
HE UNION IRON MILLS, Pittsburgh, Pa.—
to our lm;-mved Wrought-Iron Beams and Girders (pat-
-nlrd). n which the compound welds between the stem
modro manufsctoriogare ontirely svoided. Weare pre-
pared to farnish all sizes ot torms s favorabie as can be
Lmenc llrouunk Co.,Unlon [ron Mills, Pittsburgh, Pa.

SHINGLE ING ANDSTAVES.
hn. sddross TREVOR & CO., Lockport, K. Y.
IRON
Tho attention of Engineers and Architects is called
es, which have proved 8o objectionable {n the'old
obtained elsewhere. For descriptive lithograph, address

BorexcE RECORD s
a splondid book of 600
pages, published an.
nually, about the 15th
of Junuary. Illustoa-
tod with many engra-
vings. Price §

Tux Volumo for 196
will be published shout
Janunary 15th, Its con
tenta will embrace the
most Interestiog Facts
and  Discoverios fn the
various Arts and Seol
enoes that have trans
pived duriog the prece-
ding year, exhibiting In
one view the General

v ” s of the World
‘th following Departmenta D ; '
HEMISTHY AND METALLI

J RGY,
HLHITA\.N BRAND ENGINEERING,
A "\t"u ITY, LIGHT, IIEAT, SUUND,
HOTA\\,U:'-,'?. THE URAEFUL ARTS,
AGRICUIAT Ly HOBTICULTURE

RUKAL AN{ I(lll SEHOLD

BKCONOMY,
NATOIA MEDICA THERAFEUTICS, HYGIENE,
METEORGLINIORY AND Z00LOGY ,

JROLOGY ”m”“”,' A “”(\
";"?lu\{'”\ HYBICS,
GEOLOGY A¥D Mix
ASTRONOMY, ERALOGY,

BIOGRAPHY "AND ¥ HOLOG Y

Every person who desires 10 he
ug the Progress of the Ar ””‘M fLinfor
copy of SIENoE KEoORD for 1¥e
terestiog acd Valusble Book, ane
rn-ry Household and Library
Many Engray

tnign.” Price $5.30, Bty post Tald. o an, Eora)
All the preceding volumes of Scrys £ Reconn
may be had separately at $2.50 ouch, or 10 for the
five volumes, 1572, 1578, 1874, 1576, and 1570,
MUNN & CO., Pusrismens,
A #1 Park Row,
Now York city,

ed concerr
4 sbould have a

ho & most In
l.l.nnn....‘,, ¢ ln

Srientific gmnimu.

—— =

%?‘n be roadily fitted to Btore Fronts
OOF, and atfordin
Btore Fronts, Private Houscs, O

shutters (o the world, Are Ntted to tho now 7ribune
Bullding, Leoox Library Bullding,
and are endorsed by the leading architeots of um world,

AGENTS WANTED,

Roprosentod {n the annexed ongravin
I8 & novel plan for making boots ane
shoos with cork soles, which, judging
from some completed articles whicl the
Inventor has submitted to us, 'ln aninven.
tion both valuable and timel A very
thick but very light sole Is proy ded,which
effectunlly Keeps out the cold nnd Wot of
winter, and In summer shields the fool
from the excossive heat of the sun-baked
pavements, The device I8 an oanlly ro-
gllred astho common Aole, and (te use in

nd or rainy weathor wouid obylato the
wonrlngof overshoes, to mMOst porkons n
disagrecablo necessity. In Fig. 1a view
of lllc finishied boot Is given, frum whioh
it will ba seen that there s no detraction
fromn the neat appearance of the covers
ing. In Fig, 2, a sectional view of the
%016 8hows the mode of attaohment of
the varions portions of the same, The
upper, A, Isattached to the unrur fusole,

¥ & seam, C I8 the cork, which i
made in two layers, superposed, this con-
struotion Prmnntln.ﬁ llulupm-u passing
through, however thin the material it-
self may be. Around the edges of the
cork 18 placed a band of sole leather, D,
covered with fne ealfskin, E. Thiscover
and the upper edge of the band are sown
fu with the upper to the inner fosole, By
a second seam the upper, the lower edge
of band, D, the cover, E, and the weit,
are attached to the middlo solo, G.
l‘hc upper I8 taken up in both seams,
giving great strength and firmuness to the
sole, The outer or main 80l¢ In secured
to tho welt by a third seam In the ordi-
nnrf manner. This fmprovemont is appli-
cable to Iadies' buttoned boots, aa well
A8 to gentlemen's Congress and other

0O0LS.
Fatented through the Scientific Amorl-
can Patent Agency, June 16, 1874, by Mr.
. Brooks, of 1,196 Bmmlwn), Now
York oity.

BROOKS' BOOTS AND SHOES,
the largest assortment In the oley Yonr
LaDixs, szn.zurv. and CILoney, at
LOW PRICES, nnd Brooka' PATENT
CoRk Sol.z Boors and SHOES, Live Pre-
SERVERS, recommended by all the hest
phynlcllnn fn the city. rder work u

absolute protectlon; alin, WOOD & 1y
con, and Bohool Parcitions, Clark's shinttors are seif-acting, require no machinery
or balance wolghts, and cannot got ont of order, I Imx'nnlilmmlmum In appearance, and are the best and cheapest

ulldin

Have beon for yoars In
WILSON,

AMES G,

IMPROVE I) (’()lfl\ -»S’()l/lf‘l)

CLARK & COMPAN
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS |

Hoar Windows or other '}l" nings, making them FIRE AND BURGLAR

KIS In yarious kinds of wood, sultable for
Delaware and Hudson Canal Bullding, Manhaltan
nfly use In evory principal city throug hout Kurope,

Managor, 218 West 206th 8¢t., New York,
IMI-, \;'lnnun Berlin, Melbourne, &o., &0,

BO()

pecll\ty 1196 Broadway, cornor 20th l\l
per day at home. BSamples worth $1

$5 to $2 frec. STINSON & Co. Portland, Malne,
The TOLL-GATE! EX! 1zo Ploturesent freet An

B Asarees wik o B0 B Bt

Brainard Mllhng; Ma.ChlneS ::du:')x.::.

A[‘-ll'll‘:( I“I;.lrrrnal Mllln ncl:llnr for M)[}. 4l\lm Brown's
Al #ndour now Bralnard STEEL
BAR VISE. B. \! \( (. , 101 llllk 8t,, Boston, Mass,

and Morphlne mnu alwol and
epeedily cured, Palnless s no publicily.

tu-mhum for particulars. Isr Car

ton. 15 \ ‘aahilugton Bt., Chicego, IIL

ILLIAM HENRY KING-ALBUMEN MANUFA
\ TURER, T &80 St, Androw Street, Liverpool, l.nli

an g o astehing,

Scrol
Buu an ‘General Wood- “ﬂrklng Machinery.
B. SCHENCK'S SONS { Matteawan, §. Y
Scnd for Catalogue. 1118 Liderty 5t. N Y. ch;

HAIR-FI%T:(—;_—E&_IR-FELT.

BOILERS & PIPES

$# Discount to the Tnd"
AMERIC \\

[AIR-FELT \llLLS
6 Fronot Stree Sew York.

THE IMPROVED CE L} BRATED
ABMSTRONG HEATER AND LIME
CATCHER removesand ;-re\ ents Scales
in the Bollers l?' supplyinz them with
pure water. save Its cost In fuel
within one year. All parties using steam
should have one.

For particulars and circu-
lars, address

BAUGHMAN, CURTIS &
ENIGHT, MAXUPACTURERS,

oledo, Ohfo.

Machinists WANTED to act
as Local Agents.

P. BLAISDELL & CO.,

Worcester, Mass.,

Mannfacturers of the Blsladell
olbrr first-class Machinis® l'; P‘":m UIMRCIIT -

STEEL CASTINGS.

Bolid and Homogeneous Gusranteed tensile strength, ¥
taps to -llunn inch. An invaluable substitate for expen
slve forgings, or for Cast Iron requiring great strenath,
|., nd for circularand price list to CHESTER STEEL
JASTING CO., E \cllnn 8t., Phlladciniis s,

JCHET DRILLS & WHRENCH ES
Dreills 35.00 to 1500 gach,. Send
Wstal card for catalogue. LowsLl
NeExcn Co,, Worcester, Mass,

PATENT

-n-! \lultl'nu Mac Ell'na Gray and Wood's Manem, Self

otling Saw Arbors, and’ ather wood.-workin
( ) K ma hix _
5 A WOoOD' \\l \1 HINE CO,,.s!m Liberty 5t x\' % fid
giend for Clrculars, vic t i Sudbury 8., Hoston

FPATENT
The fact that this shafting has T per cent grester
srongth, a foer fnish, and 1 truer » AR, thau any
olher in use rend l-v‘lvm q tedly the most economical
“"»l"' Alao the sole manufacturers of the CELERRATED
CoLrxne' Par, CovrLiyg, and furnish Falloys, Hang
ele,, of the most approved styles. Prics st inatled on
spplicatt JONES & LAUGHLING
L 2nd ane 1 Avenues, Pittaburgh, I's
5, Canal Str hicaxo, 1)
ks of this & in store apd for sale by
FULLER, ! & FITZ, Doston, Mas
l-"))Ir\l).Al-:.:.ul.m.u £, N.¥
FIERCE & WHALING, Mliwaukee, Wi

OTIS nizchinory.

OTIN, BRROM, & VU,
HO. 348 BEOADWAY, NEW YORK

MAGNETS— Permanent Bteel Magnets

of any form or size, made to order by ¥, O. BEACH
& CO.. 46 Canal 8t New Yorx. Makers of the celo
"rlus: Tom Thoms ‘and Ministere Telegraph lnstre

o

TRAP.

Sent C.0O. D. to
£ any part.of the
country, and War-
ranted 1o work per-

fect, or the money rv(undcd irains 2000 7t., 1 in,
p'p(- £330 No.l, 400, 0 No, 2,000, 20, Iargest
Sira, 0x14x18 In. Rend for Clre ular,
WM. H. JENKINS & CO.,
28 Church Street, l'nllmh‘lphll lll

Hamniond’s Window - Springs.
forall windows, SixS \amqles maliled for 50 cents.
W. §. HAMMOND, Lewisherry, York Co., Ps.

THE IMPROVED

NIAGARA STEAM PUMP,

93 to 97 Pear? St. y Brookiyn, N. Y.
Aﬁ‘-ncr at 40 John St., New York.

ubbard & Aller,
BOLE MAXUPACTURERS,
EXGINES AND BoILERS,
Pulleys, Shafting and Hangers
a Specialty.

l‘ortuhTe Engine,i.5,6 ;l;r Some
g&gx%ynegﬁﬁr Iiu. now. Best for price. Clre ul).':r‘:

anp woop workine MACHINERY,

CHAS. PLACE, 103 Reado Street, New York.

buccessfldly
e Trcatud

. . Seoel tw
L "I'MHX nce from H,.. ans

$1() n day at home

~ torms free

Outae and
Augusta, Malne.

ARoenta wanted
TRUK & CO,,

hl() 10 0\0)0‘

SENT FREE. 113

A A WEEK 10 Agents, um.x Young, Male & Fe-
's male.tn tietr locallty Terms & OUTFIT FREE
Address P, O, VICKERY & (n < \u,.u.r.. \l.

EAGLE FOOT LATHES,

With Seroll and COfrcular Saw Attaoh-
monts, Siido Hest, Tools, &2, : also Small
Enginn Lathes, Motal Hand Planers, &o
Noeatost designp, superior fnish Low
Prices. Our new Catalogue describes

l\\r\ltlb in Wall Street
.llrn leads to fortane, A

0ok, expisinin,
~|y..llr.t-\r .
’I'II ¥ Hic KLING & Co., Bankers
ad Brokers, T2 Hrosdw ay,N.X

theso and every L0o] necessary for the Am
Send for it

sleur or Artlzan
W \I l N

1AL II.\HI’ML\, \|I-.I{I AM & CO,,

sMannfactarers of the lates smproved Patent Danlol!

ant! Woodworth Planing Machines, Matching, Sssh and
Molding, Teponing, Mordsing, Boring, Shaping, Vert)
and Clrenlar Re-sawing thwhlnv-. Saw Mills, Saw
Arhors, aws, Rallway, Cut-Off, and Kip.saw
Maohines ke and Wood Turning Lathes, and yarfous
other kinds of Wood - working Machinery Catalogurs
lista sent on application Manufactory, Wor

and pric
or, Mass

Machinists

All slzos ot low Wl"‘

Warehoose, 107 Liberty Streot New York

ls

GOt 11' Newark,

\)\1|“|\|“||"|\||\||\""ll(l'l)

/ Enterprisin \| | Yale ale of the Missourt
fira Youndry teal ud Gas i \\'-rh- of the Iate
o corner of .'lll:vud'-[ and

s Avenue, In the Cley of »t. Louls, Mo The

1" y eatabilishment, situated In
] AT a ele running order,
and | L ) sabile castom, is now,
hy lea Louls County . offered
for sale apon asonable ter For particulars, apnly
1 JOSKEPH DEGENHART 1 CHAML LY Ex
ecutors, No. 60 N, Second et, H1, Louls, Mo
WITH STEAM POWER-A brick

l OR RENT,
tory bulldtog, S0xi00 f1., with Steam Drying
mplete Systemn of \lml.'u. Machinery
ure of Flooring, Doors, Bash, liinds,
For further partic ulnrc spply to
HINDE, Cayshogs Falls, Ohlo,

ibus, Ga
WM. N

STEAM PUMPH

FIRST lll/}*ﬂ VIENSA, l"\lil"‘ NEW YOREK,
ALTIMORE, BOSTON 3

Bend for r!rculnr -.f recent {n'ch(rd {mprovements,

THE SORWALK IRON WORK
snum \urwaak (unn

MADE IN

vaGA Hno‘l‘lOl RS trom

Cider, Wine or Molasses, without using drug
Address F. 1. SAGE, Vinegar Maker, -pmu\mld Mass

T 4CELST, T % Lt J%iend and BEST.
R . Do Your Own Printing!

gy fore

g for fal] cate
prenses, £y, 480, 80 the Man wfactaren,

nd LSEY & CU., Meriden, Conn.

l)\lh\'l DOUBLE H()\'rv 1C -ur SICE nr!\hlv‘
Manufactured by THOMAS & ROBINSON, Cincln-
natl, O, Send for Clrculara,

MACHINERY

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
&c. Bend for lllustratea buuono and Price List.

GEORGE PLACE,
121 Chambers & 103 Reads Stz. K. Y. City.

BLAKES PATENT
, ," Stone and Ore Breaker

Crushes al! hard and brittle substances to
any required size. Alno. any kind of
STOXE for HOADS sod for ORETE, &C
Address BLAEE Ll'L'hHFB CO.,
New Haven, Conn.

GARDINER'S PATENT
p‘“ach ment,

EHES-

[ enlring
e (\‘\ = AT Address
%o R, E. STATE,

SPRINGFIELD, O
SEND FOR CIRCULAR AND PRICE-LIST.

Mumn & Co’s Patent Offices.
Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

YWENIY-NINE YEARS EIPA. "ENCA.

-

this agency, at home and abroad, than through any other tn
the worll,

They employ se their ssaistants & corps of the most ax-
parienced men a8 examiners, specificstion writers, and
dransmen that can be found, many of whom have been se-
eoted from the ranks of the Patent Office,

SIXTY THOUSAND iaventors have svallad
themselves of Munn & Co's servioces In examining their in-
ventions, and procuring thelr patents

MUNN & 0O, in connection with the pubdileation of the
SomExTirio AMEuioAx, continue to examing Inventions
confer with Inventors, prepare drawings, specifications, snd
assignments sttznd to filing spplications tn the Patent Office
paying the government feos, and watoh esch case step by
step while pending before the exsminer. This Is done
through thetr branch office,corner ¥ and Tih Streota, Wssh-
ington. They Also prepare and flle cavests, procure design
patents, trademarks, and relssucs, sttand to rejectod cases
(prepared by the Iaventor or other sttorneys), prooure copy-
righta, attend 0 Interfercnces give written opinions on
matters of Infringement, furnish copies of patents ta fsot,
attend to every branch of patent businsss poth in this sad
n foreign countries,

A spocial notioe ls made n the Bonmrrorio AMERICAN of
all Inventions patented through this Agency, with the
namo And resldence of the patentes. Pstents sre often
a0ld, In part or whole, 10 persona sttmacted to the invention
by suoch notice.

Patonta obtained in Oanada, England, Franos, B elgtum
Germany, Bussis, Prasals, Spaln, Portogsl, (he British

Uolonles, and all other countrie where palents we
b o] at prices  grvatly redy from former mies.  Send
for pamphiet pertaini pecially to forcign  patents, which
tates the cost, thm itend, and the titvrnents for voch
ty
Coples of Patonts,

Persons desiring any patont bsaoed from 1538 to Novem
ber 26, 1567, can be supplied with ol Copies At & rea-
sonable cost, the price depending upon the extent of draw-
vgs and length of apecifications.

Any patont lsaned since November 27, 1867,
tme the Fateat Offle
aml spoci Mot

al whic
ocommenced printing the drawings
ma, may be had by remnittiog to this offies §1
A copy of the clalms o
be 1;‘~H-|(r|1
Whett ony pleaas o remit for the sune as
above, andd siate name of patetite,

f any patent fssued since 1536 wil

lering coples,

date or patent
A pamphiot contalning n d Nl directions for
g United State nt e \ Landsowe |
Yeain) Hefervt Book contains 140 pages an
Nany and taliles imjpeoriant o overy jatente
and mechanic, and Is o useful) undbook of refireties for eve
v haoxedy ™ ente, maliod free Adilrvss

MUNN & 00,
Fubliabers SULENTIFIO AMERIOAN,

87 Park Row,N, ¥,

Brawos Orven~Qorme
- DO, ¥ W and Yih Stroets,

FIORE PATENTS have been secared through
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Aduertisemencs,

- -momo- 1,00 n line.
ﬁ:‘ﬁ'&.‘:-‘.‘& = ® = = 75 conts n lino,

Bngravings may heod advertisements at the same rate
perline, by meanirement, as the lettor press. Ad-
vertisements must be recetved at publication office as
carty as Friday morning to appear in next {esue.

Fyxine Seindie, & Oyiinder Qi 1 Rrede:

(. &, Grumther's Son

INVITE ATTENTION TO THEIR FINE
S1O00K OF

FUR-LINED
SILK CIRCULARS,

OF DIFFERENT STYLES, PLAIN AND
TRIMMED, AND MADE UP WITH
SPECIAL CARE,

AN ADDITIONAL ASSORTMENT OF CHOICE

Seal-Skin Sacques

OFFERED FOR THE:

Holidays.

502 & 504 Broadway.

10 BOOR 1x SIZE axp STYLE rox
:n.‘-\'ol.ior ournew dook, “Wooden

0
ofrec. A.J. BICKSELL &
C0,, Publishers, 27 Warren St.. N.V.

STEXSIAL POWER SCROLL SAW, $2.50.—Sam-
C}E,»l:::! 'o‘rk free, J. J. GREEN, Boonton, N.J.

For l‘chgm. Jcm oren. w:u:hgxeﬂ.
Amuu*ud others Flie
and steel Wire Su

. Also. & assortment of
e o , 8t FRASSE & CO.'S, 8 Chat-
bam Sgreet, New -

ASBESTOS

BOIIL,8 AND STEAM PIPE

Coverings

The only genulne, manufactured by

H. W.JOHNS, 87 Maiden Lane, N.Y,

P sod Manof er of ASHESTOS ROOFING ~
SHEATHING—PAINTS-STEAM PACKING, &0,

Todd & Rafferty MachineCo.

MANUFACTURERS OF
The celedrated Greene Variable Cut-Off e Lowe's
Poteos Tematar and Fine Botlees. Fiatn 81ds Valve Bia.
tionary, Holsting, and Portable Kngines. Hullers of al.
kinds. Stesm Pumps, Mill Gearing, Bbafting, &c., 51K
Tow 1Lope. Fiax. snd Hemp dachinery,
Agents for 0,'s Machih.
1st's Tools; fur Judson's Governors and Stop- Valves;
Sturtevant Hlowers; and l{)ﬂennu-l Pulley-Blocks,
WAREROOMS, 10 BARCLA R'I'IU&BT. NEW YORK,
WORKS PATERSON, NEW JERSEY.
’!;HO)I.AB'B FLUID TANNATE OF SODA-

‘ew linven Manufactarin,

Never falls 1o remove Scale from sy Steam Holler,
o any kind of water, It s in Barrels 300 1b, a Hhle,
Z015,, 34 Bbin, 138 1, Prics only e, per b, Address

N, AFENCER THO! ., Elmirs, N, Y,

ELGIN WATCHES,

X f
E un D by Rallroad Offowrs, l‘.ugﬁnmn, Ase
ihrooun;ur'-, I’.n-).wru,‘:vlpwn,
mre and others, 1o be the Moat curate,
Durable timekeepers in the world, 2

6 n E pow in the market, focloding
Ladies and Gentlomen's
2w, Iinders, Stem Winders, Stem Betiors,

;‘nll Plate, Threeuarier Flate, Maln, Fall Jeweled,
Ac,

C.

H cEs ranglog from s few dollars lor plain
but neat, Durable snd Relinble

[ m’-n in Bliver cases, to two hundred or more

dollars for & bighly finlshed and rewarkably accu-
rate one in fine (iozl Cimen.

A I al] 0.0, D, sdvertisers and nsh,:ly 1 deslors
of known respectability, as Eigin Watches
are 6ot Turnished 1o any }-ny whatever to be

sold on the dlsceputalie 1D, plan, which s used
1o palm off imitation snd pinehbeck goods

J
EM ND and receive with your watch the reg-
whar warranty medsl of the Company,
a8 noted below, and see thal the name and number
eorrespond.

Hf’w T H named T. M, Avery §s offered at

stich prices sa to come withln

the reach of all, and b unoqualed in the world for
the money.

NTE Tho Compuny makes no watches

atany price, low or high, which 1t

fs pot willlog 1o YULLY wWANRANT. Each watch moves

ment of avy and eery grade, madeo by the Eigin Nation-

s] Watch ("‘um;nny_ and Learing 1ts teade-tanrk * A3-

gin, Hie.” is sccompanied by the aficial warnAwTY
sroal of the Campany, with number xnd uame cor.

mdiog to the watch
Eﬁﬂ.sl by respectable jowelers in nearly

overy town in the United States and
an 80 in the principal clties throughout
the world. Cull on your fewdler wnd adk (o oo thow, =

Seientific

American,

[JanUARrY 1, 1876.

V7, TRADE N

/4 ..%; .‘}’. /_. |
TANITE)

factory enabled the pr
ufacturer can l"nn&
tory. Dealonly with
thelr goods, Address

For showlng Heat of
Pyrometers' Ovens, Hot Dast Pipos

Boller flues, Super-Heated Steam, O11 8tilla, &o,
HENRY W. BULKLEY Solo Munufacturer,
A . s # Liborty 8t., New York.
l OGERS' TANNATE OF BODA BOILER
SCALE PREVENRTIVE. JOS, G. ROGERS & CO,,
Madison, Ind,
" Send for book oo Boller Incrustation.

DAMPER B E s T AND LEVER

REGULATORS GAGE COOKS,
MURRILL & KEIZER, 44 Holllday St.,Balt.

THE NATIONAL

Steel Tube Cleaner.

For
Cleaning
Boller

bes.
Adoptcdndtnmb{v.s. Navy. Forsale
Send for Clrcalar, HE CHALMERS §

foot E. %k Street. K. Y., Agenta for the U8,
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERIN

WITH “ATR SPACE " IMPROVEMENT.
Saves 10 10 20 per cent. CHALMERS SPENCE CO.,
foot E. % 5t., N.Y.; 1302 N, 3nd St,, St, Louls, Mo,

LOW-PRIGED EMERY WHEELS

Made and introduced by inoxporionced men, have resulted (o faflurg, dissatinfao-
ton and distrust of a Kmoery Wheels, Btandard and reliable goods (which ean
not bo sold at a low price), whon bought direct from the maker, properly intro-

ducod and troated with the same oaro as othor frst-cluss Looly, yield Orat-clnss

rosults, No motal working tool In existence will save as muaeh money ns will &

A ; / weoll mounted Emery Grinder, Emery Wheels will readily shape hardoned steel
»” / B ™ and ehllled fron whioh resist all the offorts of other tools, A Tanite Wheel, prop-
F A % erly mounted and usod by & skilled man, will doas much work 1 & day as the man
M:\RK oould do with fle and vise In & weok The Introduction of 6 machines In one

opriotor to dispense with the labor of 70 mon, Every man
1o buy one Kmery Grinder for every two visos 1o hils fac-
standard makers, and you buy thelr experience as well as

THE zI",\.\'I’I‘I-Z o,
Strondsburg, Monroo Couy Pa,

PURE EIVIEIR Y,

Guaranteed equal to any In the markoet, at prices lowor than any othor fiest olass Emery,

Schlenker's Stationary

AND

Revolving - Die Bolt Cutters,

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N. Y,
§¥™ Send for Clrenlar. _g3

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRANELIN, V. Prest  J. I ALLEN, Pres't
. B. PIERCE, 8&'7.

HARTFORD, OONN,

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
Bemmit ¢ cents fostags for Practicn) Teastiss oa O

t § cents postage for cal Treatise on Cements.

8. L. ﬁmmt Co., 7 Sguth St., New York.

ENGINE LATHES, DRILLS, &c. Send for Price List.

NEW HAVEN !lANUl’ﬁ(*‘I'l“ll.\G Co.,
ew Haven. Conn

THE SOUTHERN STATES

AGRICULTURAL AND INDUSTRIAL

EXPOSITION

Will be Held on the Falr Grounds, at
New Orieans, Commencing February
26, 1876, and Continuing Ten Days.

L. N. MARKS, Pagsionxr.
SAMUEL MULLEN, GENERAL SUFERINTENDENT.
Executive Committee.
A. BALDWIN, Chalrman ;

JAMES 1. DAY, W. B, SCHMIDT,

COLONEL J. D. HILL, JOHS G. FLEMING,

1t is the alm of the Board of Commismioners to make it

at ugh E: tion of the Agricoltural and Mechan|-
cal uets of the Southern States, Mexico, and Central

America; but it will be open to competitors throughout

the countyy, and ihe gnerat premium list xil) embrace

sl articles comprehended 10 we yenoril design of an

EP\:(HNMI & BOILERS new &2d h'd, perfect condition,
Very chicap. Address BINGHAM & RICH, 01 City,Pa.

Fon Tux Horivays—Gas Fitter's & Plumb-
er's Gulde, a book of instruction, A Valua-
ble Present for man or boy. [lustrated,

Faper cover, 5¢.; nicely bound, §1, by mall
free. J.D. Garrowar, 85 N, 10¢th, Fhlla,

Pl_!iamnnd Solid Emery Wheels.

oxs—-Ax Y, §1.35:8x1,$2.25; 12x1 4, 86,50 16x2, 914,90,
~mn.'m.3;m“. n.'dou;‘ux::. $82. Al other sizes at pro-
porttonal 4 cu . m

tre ihe Dest Rolid Emery Wheels. Give diam. of holes
in your order for wheels. Emery Grinders un nﬁlﬁﬂ

any In the world, Address ICAN TWIS
CO,, Woonsocket, R, 1.

IRON AND STEEL

DROP FORGING.

D ST, St
0 e and G%uonsyv.vmor mdl

& WHI I City, Ps.

Agricultural and Industrial Exposition, Including sy
premioms for strictly Sonthern products,

The Mechanlcal Department has been devised with
groat care and on the most extensive seale. The Pre-
mium List will be ready for distribution November 20th.
Am[;le Arcingements have been perfected for the trans-
portation of goods and visitors from every section at re-
aueed rates, For detalled information, address

SAMUEL MULLEN, Gxx’s Sur'r,
No. 80 Camp 8t., New Orleans

AMILTON RUBBER WORKS, Trenton, N.J., Man-
ufacturers of Hose, Beiting, Packing, Car Springs,
and Rubber for mechanical purposes.

HOE & 0.8 CHISEL TOOTH SAWhS ARE

th tAfrty per cent less power than the aver-

A o.t r.l:n;:vl A drx eﬂ of teeth "n‘;’nyb«nmoveduul

rp ones fnserted in Nve minutes, €ost, three cents
per tootk:.,

TO ILLUSTRATE AND DESCRIBE the many
Intoresting themes and objeots presented in tho
CHORAT CENTENNIAL INTERNATIONAL EXPOSITION
OF 1576, and nlso to meet the wants of that large
ol of readers who desire an Increased supply
of Sdentifio Information, particularly of the
more Tochnloa! and Detallod charmotor, wo shall
IS0 & SPRCIAL PUBLICATION, entitied the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centonnial year of
1470, and, perhaps, permanently thereafter. Bach
number will have sixtoen large quarto pages,
Imuod weekly, printed in the best style, uniform
with the SCIENTIFIC AMERICAN, but sepa-
mtoly paged.

The BSCTENTIFIC AMERICAN SUPPLEMENT,
In addition to the speoin] mattor portaining to the
loternational Exposition, will embrace a very
wide mnge of contents, covering the most recent
and valuable papers by eminent writers In ALL
THE PIINCIPAL DEFARTMENTS OF SCIENCE AND
USEFUL KNOWLEDGE, to wit:

ILo~Chemistry and Metallurgy.—Fmobo-

clog New Chemiesl Discoveries, [mprovements,
sod Processes, with engravings. New Frocosses
of Working Iron, Steel, Lead, Copper, Gald, Sliver,
and the Varlous Metals, with engravings of Now
Apparatus, New Information, eto,

2.-Mochanics and Eagineoring.—The
Intest and hest papers upon Steam I':nvnetﬂhl-
lullv;? Epginearfog, Mioing, and Ciyil Engineer-
ok, M1 Work, Textile Industry, with engravings
snd working drawings

d.-Electrieity, Light, HMenat, Sound.—
Latest Improvements i Telegraphy, Telograph
Eogineariog ; Improvements 1n (alvanic Batteries
Electrie b.r.r‘m--_ Neow and Useful spplioations of
Eloctriolty in the Arta, with engravings,

d.~Architecturo,—Nusmples of the best New

Kuructures, with detalle snd drawings

AxN AN AU TR ES
o dt y

$5 a year by mail, post-paid- Send 10 cents for Specimen Copy.

dasERaRREEA)

5.—Toechnology.~New and Useful Invention

and Discoverion rolmnf.m THE ARTH | lmprove:
monts in I'hoto, ny, Printing, %nw mpletnonts,
Now Maohinery, New I’ ow Reolpes, T
rovomonta pertalning to Textile lndu-u.{'.o eay-
ng, Dyeing, Coloring, New Induuﬂ‘u Note,
AV hrutabio. nrd Minerai—with engravinge:

6.—Agriculture, Botany, and Horticul-

ture.—~New and Useful Information in all beanches
of Agriculture. Deseriptions of New Plants, Trees,
Shrubs, and Flowers, New, Useful, m nterost-
ing Facts o relation to Caltivation, pagation—
vﬁh engravings.

7.~Rural and Mouschold Kconomy.—
The Latest Information concerning Dollding Mate.
rials ‘glow and Valoahle Hulr«. At n great yatle
Ly of Miscellaneous Information pertalning to Hu-
ral and Housohold sffairs—with ougravings,

8,—~Muatorin Modica, ‘Therapentios,

lly.lono.-—lhhﬂnlunﬂl the of Mudioal
p pranches | New Modlolosl pre.
&}:?ln:nln“ vﬁ:‘:"hdﬁ: Applisnoes, snd muoh’fn-
feresting Informavion,
9.~ Natural History and ioolon.;—'na
: » Discoverios, and most Inter-
e“:z'l:\.l' :::5::-'.:?:'4:"& this dopartment of Solence.
10 & 11.-Meteorology, Terrestrial
Physies, Geography.—Accounts of Lnterest-
1ng Atmospherio sod Terrestrial Fhonomens, Tra-
v¢1l, Exploratioss and Discoverios, slo,
12, Geology and Mineralogy . The Latst

and most [ntervating  Geologloal Investigations
and Reports, and Kew Discoveries,

18, —Astropnomy,—Reoont Interesting Diseover-
tos and Tnformation, wllk Ioports of Astronomical
Phenomens, Frogross, New Insirumentsa, ete,

THIRMS - Sclentific Amorican Supples
mont, One year, post-pald, $5.00; balfl yosr, §4.50

monthe, $1.988, Three coples, One yoar
;TI"SS. 8v4.00 lu.o. 20,005 ten ro&:, 'ﬂa 0”‘
copy Of ROIENTIFIO AMERIGAN one
ilmlrvum ”lllmn UFFLEMENT, ODO
pos N

pald -
Address MUNN & CO., Publishers, 37 Park Row, New York.

— ————
T, V. Carpenter, Ad
Box 118, Now York elty. veriitiog Agens, "Asaree

/] : ‘T y Y'-‘—“

THE HEALD & SISCO
Patent, Centrifugal Pumps,
VERTIOAL & HORIZ .

First Premiuma at Now Orleans lﬂs’t"n’ga"nd Now
York. ‘' Medaiar Speclal Avword,*”
American [nstitute, 1872,

Perfect sattafaction gaxrantend. The cheapest, stmplest,
strongest, most efflolent and popular Pamp 1o use, for
cmp!)‘!nr Ilq’wlm‘h. Coffer-dams, oto,, and for use In
Paper Milis, Tanneries, and Factorles. STEAM PUMPS
very low, for Wreckiog, Dredging, Irrigating, eto, Illus.
custonbers. 33 Paces rot Stun tebtmr S e et

ers. o8 Arat olass testl .
neKED SRS €0, Ratkwinsvilio: . ¥.
DYERS AND MANUFACTURERS, X
Thomaa's Fluld Tannlo Aeld, or Blaok Color Hase,

for Coloring Hats, Carpots, and all Felt Go:
tile Fabrics, and for mDan Ink, 'l"r‘c eyl

f o .
dross TN BPENCEE THOMAS, Wi N,
NOYE'N 2

Mill Furnishing Works

are the Inrgest In the United States, They m:
Mtilstones, Portable Mills, Smut Machinos, ‘u:::t“l'lllrl'l
Picks, Water Wheels, Fulloys and Gearing, specially
sdapted to flour mille. Send for catalogue.,

J. T. NOYE & SONX Buffalo, N, Y,

d Cement,

From the best London Manufsctarers. For sale
JAMES B
A Prectical = l:AxDiuu:&u:.l.D{.

THE BEST INJECTOR
For Locomoetive and Statlonary Bollers.
FRIEDMANN'S PATENT.

Over 15,000 Now In Use Here and In Europe

Throws more and hotter water, with less steam, than
any others. It bas two Waterways, Sixed Nozzles, and no

movable parts to get out of order

NATHAN & DREY Sole Manuf
& Send for Mttlﬂﬁe‘s“&"’ i .m

i ————————— i ——
EIPB.OVBD nﬁg’lpnz for §!
ery, By J Gauge Lathe, ee's Automstic Saw

ummv " Key mcuwu.nuu i ine
=b'et u'? g”r.' g “uﬁm&%\"

R trats d & i f e

lons and descriptions of everything of novel
L and merit in rallroad constraction ~4
Contalns all the rallrond nows, Read and
mended by eminent raflroad men, many of w.
for it, Specimens froo., $4.2) & yoar,
157 will recelye numbers in 1875 from the time they sub-
scribe.  Address 75 Brosdway, New York,

Iy com-

THE

For 1876.

The Most Popular Scientific Paper in

the World.
Tomry-Fmsr YRAR

Only $3.20 n yoar Inoluding Postage.
9" 8ond 10 centa for Specimen copy

THE SCIENTIFIC AMERICAN, now in its Slst
year, enjoys the widest ciroulation of any weokly
nowspaper of the kind in the world. A new vol-
ume commenced January 1,1576,  Published woek-
ly. Now ls the time to subscribe and to form
clubs. :

Tax Coxrrnts or e SOTENTIFIC AMERICAN
ombrace the lntest and most Intoresting {nforma-
tion pertaining to the Industrinl, Mechanical, and
Solentifio progress of the world; Descriptions,
with beautiful Engravings, of New Inventions,
New Implements, Now Procosses, and Improved
Industrios of all kinds; Usoful Notes, Recipes,
Suggostions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various

nrts,

EVERY NUMBER contains sixteen large quarto
pages, cloguntly printed and (llustrated with many
ongravings, The year's lssue contains 832 large
pages, equal 1o four thowsand book pages, &t & cost,
(noluding postage, of only $3.20 a year to the sub-
sorfbor,

Enginocors, Mechanios, Telographers, Inyontors,
Manufuoturers, Chomists, Photographers, Physl«
olans, Lawyers, Clergymen, Teachers, and People
of mll Professions, will find the SCIENTIFIO
AMERICAN wost useful and valuable. 1ta pages
toom with {nteresting subjeots for thought, study,
and conversation, and are an unfailing source of
noew and instructive information. As an Instruo-
tor and Bducator, the SCIENTIFIC AMERICAN
bas noequal. It Is promotive of knowledge and
progress [n overy community where It olroulntos
1t should have n prominent place in every House
hold, Reading-IRoom, and Libeary.

SR Speotmon coples sonty prepatd, on receipt o

10 centa.

TERMS OF SUBSCRIPTIONS —POSTAGE

PALD BY UN,

One copy Sclontific Amorioan, obe year. ...
One copy SBolentifio Amerfoun, six months. .
One copy Sclentifio Amurioan,threo months
Ove copy Sclentific Amertoan, and one copy
Salentific American Supplamont, both
for one yoar, post-pald... ... .es sece OO
One copy Solontifio Amorican, one year, 20
and one copy Bolence Record. ... - 5,20

2 We make  Hberal discount and ll"“":
tagoous promiums to thoso who form a-u“
procure Subseriptions, A beautifully munlnl“
Subscription List, also Prospootus and Tates,

" MUNN, & CO:,
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THE NEW YORK ANCHORAGE OF THE EAST RIVER
BRIDGE.

Located in New York city, and on the block bounded by
Cherry, Dover, Roosevelt, and Water streets, a huge pile of
massive masonry, during the past summer, has been rapidly
reared. Work upon the structure has been arrested for lack
of money and by the setting in of winter, principally from
the former cause; and until the opening of spring, it will
remain in its present condition. Early summer will, how-
ever, find it finished, if New York city responds in furnish.

ing the money for its share of the cost; and the day on
which its final stone is laid will mark the completion of the
lsst of the four great monuments which are destined to sus-
tain the wire network of the suspension bridge which will
join the metropolis and its sister city, Brooklyn.

The building of the immense piers, which stand sentinels
on the two banks of the East river, has been energetically
pushed forward during the year just closed. The tower on
the Brooklyn side s entirely finished, save the few cap stones,
which cannot be sdded until after the cables are in place;
the summit of the New York pier has reached a hight of two
hundred and eight feet, leaving thirty feet yet to be erected.
The anchorage across the Bast river, in Brooklyn, is practi-

cally finished. The New York anchorage is the great struc-
ture to which we refer in our initial paragraph, and which
is ropresented in completed state in the largest of the en-
gravings glven herewith

The reader, oven if not versed in engineering technicali-
ties, will, without doubt, understand the object and uses of
these colossal heaps of stone termed anchorages, from the
pame alone. Upon them falls the greatest pulling strain of
the weight of the enormous wire structure and the travel-
ing weight it 1 to sustain, since the piers, though with-
standing of course a portion of the load, serve primarily to
elevate the bridge to the proper hight above the river. Hence
the object sought in the construction of the anchorages is
extreme solidity and strength, sufficient in fact to enable
them to undergo a stress six times greater than that to
which, by any chance, they can possivly be subjected. The
two structures, located necessarily at each extremity of the
bridge, are practically alike, the difference being slight vari-
ations in dimensions to suit their respective sites. The New
York anchorsge is, however, situated in the heart of the bu-
siness portion of the city, and without doubt will attract a
greater share of public attention. For this and other rea-
sons, the following article is devoted to its description.

On the 7th of May, 1875, the pulling down of the ware.
houses and old rookeries, which covered the ground on which
the masonry now stands, began. So rapidly was the work
prosecuted that three months later found an excavation, in
some places twenty-one feet deep, finished, and 500,000 lineal
feet of yellow pine timber foundation in place. This sub-
stratum of wood consisted of four layers, placed relatively
crosswise, and interspersed with concrete, the whole mea.
suripg four feet in thickness. On this was laid the first course
of stone, which covered an area 120 feet long by 116 feet 4
inches in width. The material usea is a good quality of
limestone, obtained from along the Hudson river, parts of
New Jersey, and the vicinity of Lake Champlain. As soon
as two courses had been set, preparations were made for
placing the anchor plates. Of these there are four, each an
enormous mass of cast iron weighing twenty-three tuns and
made in spider shape, having sixteen radial arms, as shown
in Fig. 3. The contract fequirements as to the metal were
that it should bear a strain of 500 lbs. to the square inch, on
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n test portion resting on bearings 4} feet apart. Each plate
was cast in a single plece, at Wilmington, Del. To trans.
port such & heayy muss from the pier to the anchorage was
n difficult operation, but it was sccomplished by suspending
the plate by strong bolts from beams of pine extending be-
twoen two platform cars which traversed tracks laid in the
streots, The usual jack screws supplied the lifting power.

]’{5/.3 .

From the longitudinal section, Fig. 2, the position of  the
plates, one of which is shown at B, will be understood. All
are located in the rear of the anchorage, two meeting on the
center longitudinal line, and one being disposed at each side,
Each plate is embedded in concrete in the third course of
stone, the second course being somewhsat thinner immedi-
ately beneath, 50 as 1 form a species of socket. Through
the apertures left in the center of the plates, the first set of
bars for the chains is placed. Each chain consists of ten sets
of links, and two chains lead from each plste. The correspond.-
ing links of each pair of chains contain together about nine-
teen bars. This will be better understood by reference to Fig,
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8, in which one row of vertical bars make the first link of
one of the pair of chains, and the other row of similar
vertical bars the other. Each bar at each end has a per-
forated circulsr head. The apertures in these heads, when
the bars are In place, are in & straight line, so that pins may
be put through said hol:s and also through the openings on
the heads of the bars of the next link, when the latter are
placed in smtable position, thus connecting the two links
and forming a joint. Similarly pins are run through the
apertures of the heads, which, in the lowest link, coms be-
low the anchor plates, and thus confine the chain to the lat.
ter. The heaviest pin used, as above mentioned, measures
7 inches in diameter, and the bare which constitute the links
are 183 feet in length, and vary in area of cross section from
from 27 to 21 square inches, according to position  The iron
of which they are made has a breaking strength of 50,000
1bs, per square inch.

After the bars which form the first links were in place,
the layiog of the masonry was continued, and four courses
of blocks of granite were built up sbove the plates, each
stone weighing about ten tuns. Then the limestone work
was resumed, and this, with appropriate granite trimmings,
will be continued through the forty courses, and to & total
hight of 89 feet, As the masonry rises, the links of the im-
mense chains will be added, and the latter led in the curve
shown in Fig. 2, until they will have extended from the rear
and bottom to the top and front of the anchorage. The last
links have twice as many bars as the others, but occupy no
greater space, as the bars are only half as thick. The bars,
moreover, no longer stand parallel to one another, but are
set off in pairs, the members of which are at acute angles, so
that, along the last pin, half the bars are inclined above the
horizontal and half below, To each pair of bars, considered
this time in & straight line above or below, & strand of the
cable will be attached, so that nineteen strands in all will be
fastened to the ends of two chains leading from each anchor
plate: and as there are four plates, so there will be four ca-
bles, which will convey the strain to the masonry.

A glance at Fig, 2 will show that the effect of the cables,
pulling at A, is to upset the anchorageon its front edge. The
strain on each cable is estimated at 1,888 tune, or 7,882 tuns
for all four. Against this is the dead weight of the struc-
ture, equal to 44,000 tuns, There is, besides, on the masonry
& resultant pressure on the joints of the imbedded links of
9,287 tuns; and to meet the pressure at each of these
kouckles, a heavy plate of iron is interposed, backed with a
large granite block. The strain on each anchor plate is 1,852
tuns,

The general aspect of the structure is excellently shown
in the large engraving. It decreases in size toward the top,
the area of the summit being 85 feet 8 inches in width by
117 feet in length, and the surface slopes to the rear at the
rate of 3 feet in 100. Through the interior of the pile are
two arched passages, in front 613 feet high and 23 feet wide,
in rear 22 feet 71 inches high by 14 feet wide, the difference
in size being due to the upward slope of the surface of the
ground to the rear, At the present time the structure is 441
feet above tide, or 33 feet above Water street.

As soon es the New York anchorage is finished, the large
unobstructed area of its summit, as well as that of its com-
panion structare in Brooklyn, will be occupied by the ms-
chinery for spinning the wire cables, which will be one ot
the most interesting mechanical features of the whole en-
terpriss. The first cord will probably be thrown scross the
;inv;; sometime next June, and. from that time forward the

ivg of the wire portion of the bridge will, it is expected,
be vigorously prosecuted. £

A FEW USE FOR THE EAST RIVER BRIDGE.

It is & well kuown fact that, owiug to the rapid increase
in size and populstion of the city of New York, the water
supply is insufficient to meet all demands. The daily con
sumption i on an aversge something over 100 000,000 gal
lons, & much larger quantity in proportion to the population
thax 1s the cese with either Paris or London. There is no
question but that st the source, the valley of the Croton, into
which the watersbeds of Putnam county and vicioity direct
their streaws, there is an sbundance of water. The diffizul-
ty is found in the nqueduct, which is a brick tube 5334
square fect in ares of cross section, and which is called upon
to supply pipes aggregating 57 feet. The friction of the
fluid in the smaller tubes and the approximate cessation of
drafts on the reservoirs between midnight and morning
alone prevent sbeolute deficiency in the ten days’ supply
which the Croton Burean Is obliged to keep constantly on
haod., The new aqueduct, of which, we understand, the
preliminary surveys are begun, will without doubt cure the
diffizaley; bat in the meanwhile a large part of the bailt-up
portlon of New York, including the exclusively business sec.
tlon, suffers severely from a lack of water for fire purposes.

How to provide for this want i just at present a mooted
Question ; and among the various plans proposed is ons by
Mr, A. W, Craven, ex-chiel enginesr of the Croton Aque-
duet, which consists in constructing large storage reservoiss
in the lower part of the city and keepiog them filled with
sea water by powerful pumping engices. The principal ob
Jections urged agalost this project are its expense and the
fact that the reservolirs themsslves might not be wholl y free
from daoger in case of an extensive conflagration in their
viclnity, It seems to us, however, that both of these objec
tions wight in & measure be obviated by using as the tanks
two enormous ones which are now bullt and lying empty, and
of which no one, 80 [ar a5 we are awars, has hitherto suggested
any means of utilization. We mean the hollow towers of the
New York pler of the Brooklyn bridge. Thisimmense strue-
ture contains within It two watertight eavities 120 feet in

depth, or rather in bight above the ground, and 13 by 10 feet
in cross section.  An approximate caloulation of the contents
gives about half a million gallons to each ; or in both together,
over one million gallons of sea water might ba stored. It is not
assumed, of course, that the supply from these conld or would
be utilized for up-town districts, and there supply is not so
much needed ; but it would, In case of a conflagration, offer
& valuable addition to the present deficient water faoilities
down-town, among the warehouses and shipping of the city.
Similarly the interior of the Brooklyn pier.would offer a
reservolr for water for proteoting the valuable storehouses
and shipping in its vicinity. The hight of the head is fully
G0 feet xbove the tallest buildings, excepting, of course, the
very lofty structures recently built by the Western Union
Telegraph Company and the 77ribune, and a few other fire.
proof structures, and therefore the water could be led under a
heavy pressure directly to any story,

ELECTRICITY AS AN EXECUTIONER,
The revolting scenes accompanying the execution of
several crimioals in this vicinity are well caloulated to
bring to public notice the disadvantages of hanging as a
& mode of capital punishment,
The teachings of Science are heeded and sought for in the
building of prisons, in the management and care of conviots,
and in every modern correctional system; and yet in so sim-
ple and easy a process as the extinguishing of human life,
they are utterly ignored.
The most certain and painless death known to Science is
caused by the lightning stroke, or by, what amounts to the
same thing, the electric shock. When & powerful discharge
of electricity is received in the body, existence simply stops,
and the reason is obvious, Helmholtz has proved that, for
any vibration which results in sensation to reach the brain
through the nerves,one tenth of a second of time is required.
Furthermore, time is also needed for the molecules of the
brain to arrange themselves through the effect of that vibra-
tion, through the motions and positions necessary to the

of one tenth of a second is expended. Consequently, if, for

of a second for us to feel and recognize the hurt. It can
easily be conceived, therefore, that if an injury is inflicted

which results in sensation, or if the animating power is sud-
denly suspended by an injury to the brain before the latter
completes consciousness, then death inevitably follows with
no intervention of sensibility whatever.

Now a rifle bullet, which traverses the brain in the one
thousandth of & second, manifestly must cause this instant
stoppage of existence, and proof of this is found in the placid

vision impresses a lightning flash on the retina for one sixth

dred thousandth of a second.

The effect of the shock on the system is excellently de-
scribed by Professor [yndall, who, while lecturing betore &
large andience, inadvertently touched the wire leading from
15 charged Leyden jars, end received the whole discharge
through his body. Luckily the shock was not powerful
enough to be fatal ; but asthe lecturer regained his senses, he
«xperienced the astonishing sensation of all his members
being separate and gradually fasteniog themselves together.
He says, however, that ““life was blotted out for a sensible
interval,” and he dwells with much stress upon the opinion
that ““ there cavnot be a doubt that,to s person struck by
iightning, the passage from life to desth occurs without
conscioasness being in the least degree implicated. Itis an
abrupt stoppage of sensation,unsccompanied by s pang.” So
wuch tor the death which, by suitable alteration of the law,
we would have substituted for slow strangulstion. The
aext pointis its practical accomplishment.

Instead ¢f building & gallows and providing rope, the
sheriff, advised by & competent electrician, would procure &
powerfal Rahmkorflf coiland a heavy battery. These instru-
ments would rarely need replacing, and would last indefi-
pitely for other executions. The battery and coil should be
of sufficient strength to deliver an eighteen inch spark. In
case of their being more than one person to be execuied, all
of the condemned would be conducted with all due ceremony
tothe place of execution, the left hand of one man hand.-
cuffed to the right hand of his neighbor,and the conducting
wire fastened to bracelets on the disengaged wrista of both
crituinals, if only two are to be hanged, or to the wrists of
the outer men, {f more than that number are to suffer. The
culprits being sested 50 as to be seen by the legal witnesses,
the shenff presses a button. The current is instantly es
tablished from the coil, passes through the bodies of the
men, and all ix over, With a competent electrician, who
might be a member of the police fores, and specially
charged with the duty, there would be no possibility of mis.
takes. The same ignominy which attaches to the gallows
would bo transferred to this mode of destruction, while the
poculinr death by lightning, which,smong the ignorant of all
nations and ages, has been the subject of profound supersti-

bility and mystery, imbue the unsducated masses with a
deeper horror.

e A A ——
J. F. H. says: ‘I have six volumes of the SCIENTIFIO
AMERIOAX, in which I can find nearly everything that is

known as to engines and machivery "

comipletion of consciousness,and for this an additional period | !

example, we prick our finger with a pin, it takes two tenths| B!

which instently unfits the nerves to transmit the motion | Biase

Electric
faces of the dead, and in the fact that there is nothing more | Eagines
common than to find men lying dead on battle fields, shot | &
through the brain, but with every member stiffened in the | ¥
exact position it was in when the bullet did its work. But | Gsa trom bic

a rifie ball is slow beside the electric shock. Persistence of | Grate bar, turnace

of & second, but its actual duration is barely one one-hun- |y
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: 18 INSURANOE A BENEFIT!

Tt is difficult to conceive of a more horrible tragedy than
{that perpetrated by the author of the recont dynamite ex-
plosion on the wharf of the steamer Mosel at Bremerhaven;
Dbut the scores of people there killed and wounded would
form but a small proportion of the total number of victims
had the fearfal design been carried out as it was planned.
The object was to gain a heavy insorance which had been
effected by the projector of the scheme on the vessel; the
means, s powerful exploaive in connection with mechanism,
the study and invention of which shows the deliberate nature
of the crime. There was & train of clockwork which could
be set to Tun noiselessly for ten days; then a lever weighing
thirty pounds wounld crash into a box of dynamite. The
fearful explosion which happened on the wharf
would have taken place In the hold of the vessel in mid-
ocean, and not & soul on board would bave survived to tell
the tale. The man, Thompson,who conceived this diabolical
“crime, has cheated justice by committing suicide, but itis
said that he has denounced his accomplices, and for these
the rigid German law will show little mercy.

Amid the universal execration which this atrocity has
callod forth, little attention has been given to the incentive,
perhaps for the reason that itis one for which crimes have
over and over agaln been committed. Sooner or later, we
think, however, it must become a question of serious consid-
eration whether the present system of insurance,against loss
or casualty in any form, does not, as a temptation to the
depraved as well as a cause of negligence by sall, outweigh
its advantages to the community in general.

Mr. Plimsoll's recent keen denuncistion, in Parliament,
of some British shipowners, for their inhuman cruelty in
sending men to ses in old and unseaworthy vessels, covered
this among other points. Ship after ship has left English
docks,londed almost to the water’s edge,and built of green or
rotten timber, which,when the vessel worked in a rough ses,
must have opened at every seam. Ship after ship has never
been heard from after leaving port. The owners cared
nothing, for they risked nothing: if the vessel made the
voysge in safety, they pocketed their profits from her cargo;
if she sank, they pocketed their profits all the same from the
insurance companies. Morally, if not legally, it cannot be
contended that these merchants are not as criminal as the
wretoh who has just killed himself. More criminal, we
think, for they, for the most part, are wealthy and educated
gentlemen, the other an ignorant vagabond. They, in other
matters at least, possess refined moral sensibilities; he was
apparently destitute of any such quslity; and yet the
jncentive to crime in both cases was identical,and the object,

the insurance money, brings all to a common leyel.

A few weeks ago the Deutschland, & steamer of the same
line as that on which the explosion took place, was totally

wrecked on an English sand bank. As usual there was alack
of life-saving apparatus, and scores of people were drowned.
‘We say as usual, because the same has been the case with
the Ville du Havre, the Atlantic,and the Metis, and in other
marine cusunlties of late years. Why are not efficient means
of safety provided, when the same,in almost endless variety,
are in existence? It is no injustice to impute to the compa-
nies, who thuos failin their plain duty, the influence of the
iosurance money again. Why should they, they msay ask,
protect their ships, why encourage inventors to devise or
test new appliances for that purpose, when the loss of the
vessel does not carry with it any loss to the company's
treasury? By similar reasoning, of what use are protections
agsainst fire to & building which the owner knows he has in-
sured just a little above value, no matter if it is a crowded
tenement? Of what use are safeguards on steam generators?
And why not employ patched and leaky boiler sheets so long as
the bosat or building is insured ?
No one knows better than do the insurance companies of
the repeated arsons, and attempts at arson, that are com-
mitted in order to realize the insurance money on buildings.
The records of almost any criminal court will show s start-
ling prevalence of these crimes, which even the life impris-
onment pensity, affixed thereto by the laws of some of the
States, does not seem materially to check. On being notified
of a loss, the policy of an insurance company is not to seek
proof that it was the result of fraud, but apparently to as-
sume thst fact astrue, and to throw the onus of proving to
the contrary on the loser. This is a natural enough course,
and the legitimate consequence of the frequency with which
the companies have been victimized ; but it goes to strengthen
what we have said sbove. Again, we have & fire marshal in
this city, obiarged with the express duty of tracing the origin
of every fire, and armed with all the powers of the law to
bLelp him. His official existence is simply an official recogni-
tion of the prevalence of incendiarism; and the records of
his office likewise will show that that crime, which in malig-
nity 18 by the law deomed next to wilful murder, is rarely
committed wave with the object of realizing insurance. Its
very prevalonce compels people to Insure, for a fire is not
always conflned to the single building in which it originates ;
and {n burniog his own strocture, the criminsl equally en-
dangers that of his nelghbor,and the latter must protect him-
self ugalnst such perll,

Argue the question as we may, the insurance system is de-
fective, begotting either careloasness or crime, The struggle
for wealuh Is too close and too bitter to expect mankind to
guard ngalnst what seems to be, and what is, to his selfish
self, nn alrendy guarded contingency, when an expenditure
of money Is involved thereby, If it may be predicated of the
best of us that, Noro like, we will fiddle when our property
goes to destruction through our carelessness, knowing that

-~ Fcientific dmevican.

atraints will as coolly set designedly in motion the same
course of events.
To advocate the abolition of all insurance would be, we
are well aware, to strike at great interests; but it does not
geem impossible that in the main the community would
thereby be the gainers. “‘ An ounce of prevention,” says the
old saw, ** is worth a pound of cure.” Query: Would not the
extreme care that we should take of our property, and indeed
of all our interests (involving, as many do, the wel! being
of other people) more than compensate for the loss of the
very often doubtfully gained ** pound of cure "' for misfor-
tunes thereto,which the insurance system offers?

MR. EDISON'S ELECTRIC DISCOVERY,
On the evening of Thursday, December 16, Mr, Edison
brought his discovery, of what he supposes to be s new force,
before the Polytachnic Clubof the American Institute. Dr.
Beard gave a very lucid account of the phenomens,observed by
himself as well as by Mr. Edison ; and he pointed out in what
particulars the new spark is similar to some forms of electricity
and in what it appears to differ from the various known forms
of that force. Likes true scientist he pointed out thatonly
such phenomena as every competent experimenter is able to
verify at any time are worth consideration ; and he spoke of the
sources of illusion and delusion which misled Reichenbach,
and afterwards others who asserted that they had verified his
alleged discovery of the so-called odic force,
Some writers who gave the first reports of Mr. Edison’s
discoveries to the daily papers, with more enthusiasm than
discernment or knowledge, said that, in their opinions, there
was identity between Mr. Edison’s discovery with the so-
called results of Reichenbach’s experiments. But the dif-
ference is that in the first case we have a reality, and the
experiments have results which any one can see and verify;
while in the other case we haves salleged results which no-
body can see but the mediums, 2o that all belief in the real-
ity of Reichenbach’s phenomena rests exclusively on outside
testimony.
Dr. Beard also pointed out a feature to which we referred
in an article in our issue of December 25, namely, the dis-
similarity of the experiments of Reiss, with what he calls
weak sparks, and Mr. Edison’s discovery. They differ in or-
igin as well as nature. Reiss’ experiments were made with
static electricity, while Mr, Edison obtains his results from
the contact breakers of electromagnets. Dr. Reiss’ weak
sparks have polarity, while those of Mr. Edison show none,
and in that respect the latter differ from all other known
forms of electricity: at least neither Dr. Beard nor Mr, Edi-
son have been able to discover any trace of polarity, but, as
this is only a negative proof, and we do not know what fu-
ture investigations may reveal, it is as yet premature to give
a decided opinion, ;

After considering Dr. Beard's elaborate and masierly expo-
gition of the phenomens thus far observed, and seeing the
experiments which Mr. Edison kindly exhibited before the
members of the Polytechnic Club, with his apparatus of
three vibratory sounders, charged by six chromic acid bat-
tery cells, we see no reason to change the opinions we have
already expressed: That,after all,the phenomens may be due
to a peculiar form of induction. They prove that the induc:
tive power of a coil, when charged or discharged by a suf.
ficiently strong voltaic battery, extends all around to a dis-
tance of one or more inches, and can not only induce cur-
rents in other coils, but also in straight wires or, better, in
metallic bars, kept within the range of this influence, which
influence may be called an inducing atmosphere surrounding
the coils. Dr. Beard also appears inclined to the view that
the phenomena are due to electricity ; while Mr. Edison dif-
fers from him on this point, and is strongly inclined to con-
sider the phenomena to be due to a new force, as distinct
from electricity aslight or heat is. Mr. Edison would rather
prefer to consider it as a new form of heat orlight than of
electricity, and gives, as his principal resson for this view,
the absence of polarity, which absence exclusively belongs
to heat and light, while electricity without polarity is (to use
one of Herbert Spencer's expressions) unthinkable, We
fully sgree with him in this respect; and according to Mr,
Edison’s invitation, we will assist him in & new course of
experiments, laying the results before our readers at an early
opportunity.

- —

MECHANICAL DRAWING,

The following is from the introductory chapter of * Lps-
SONS IN MECHANICAL DRAWING,” by Professor (. W, Mac-
Cord, given in SurrrLemest No. 1

There is probably no other acquirement which so perfectly
combines pleasure with profit as skill In drawing, Even re-
gardiog it as an accomplishment only—n source of pleasure
and nothing else—this {u of 80 refined n nature,and so eleva.
ting in its tendencies, that no better recrention can be sug-

gested ; and lelsurs time could hiardly bo put to & more com-
mendable use than the oultivation and exoreise of this art,
The ability to malke drawlogs, of any kind or in any nan -

ner, 18 an unfaillng source of dolight and honest pride to its
possessor; but a feature of groater lmportance and more
widely extended Interest in Ita grent and varled usefulness:
he who can draw correctly, evon it roughly, wields & lan-
guage clearer, more direct, and more nearly universal than
any oxpressed by words, And It 15 useful to overy ome
without exception—of whatever age, of whatever position h;
the social soale, of whatever occupation; there s not & single
individual of either sex who would not be, both directly and
Indireotly, the gainer by an nequalntance with this graphio
tongue, which s here gonsldered fn its most comprehenslye

we lose us little an did the heathen Emporor, then it may | sense,

€qually be assumed that those not possessing our moral re.
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oxtengive utility In pursuits of n mechanical nature ; in these
it becomes not meroly an aid, but a necessity, to tho greatest
proficiency : not onlyto the professional draftsman in the
office, who makes it his sole occupation, but to the molder
in the foundery, the pattorn maker at his bench, the black-
smith at the forge, and the fitter and finisher at vise or lathe.
All these, in order to execute designs intelligently, must be
at least able to read drawings, and would be, surely, none
the worse workmen if sble to make them =lso; o, too, of
the carpenter, the stonemason, and the brick layer: while
the boiler maker, in leying out his plstes, the tinsmith, the
coppersmith, or the worker in sheet iron, cannot call him-
self master of his craft unless he has some acquaintance
with the art of mechanpical drawing.

And yet there are thousands engaged in these very pur-
suits, journeymen and spprentices, conscious of this, but still
making no effort to acquire the knowledge which would be
s0 useful to them; and this in spite of the fact that they waste
in frivolous amusements, if nothing worse, time enough, if
properly used, to become quite skillful with the pencil and the
pen. In some cases thismay be due to sheer laziness, or dis-
like to study; to these we have nothing to say, except that
they must not be astonished if they find themselves surpassed
by their more energetic corrades. Buttothe great msjority,
we are sure, this does not apply ; and to them we shall try to
render some assistance. Leisure time at evening msay be
pleasantly aod profitably employed in the practice of drawing
and the study of its principles, by young and old alike; for
this is one of the things which it is never too Iate tolearn,
and we are disposed to think that many would mske this use
of spare hours if they knew just how toset about it. Besides
the lack of instructions suited to their circumstances, we be-
lieve that two other considerations deter a great number from
making a beginningoneis a false: impression thats finesnd
costly outfit of instruments is necessary at the outset; the
other, & consciousness that mathematical prineiples are in-
volved, which are beyond the limits of their education. Now,
it is certainly possible to spend a great deal of money in the
purchase of instruments—in fact, the professional drafis-
man who wishes to execute sll kinds of work with facility
has peed of a variety ; but the appliances absolutely essential
to the execution of even the most elsborate mechanical draw-
ings are in reality few and simple, and one whois not familiar
with the subject would be astonished to see what can be done
with very few and inexpensive things.

And no one should permit himself to be frightened off by
the second consideration. We do not deny that & knowledge
of geometry would be of use, great use; but we do say that
any one sufficiently intelligent to be a good apprentice at any
mechanical trade can, if he will but resolutely try, so school
his eyes and his hands that he can producs drawings which
will be both creditable and wuseful to him. A child learns
music, not by waiting uatil he understands the principles of
acoustics and of harmony, but by the practice and continued
repetition of exercises which train his fingers, and ke is mas.
ter of the mechanical difficulties before he knows what
acoustics means. And soany one msy begin mechanical draw-
ing, as he began writing, in & mechanical way: ““Idot my
i because I was taught so, sir; which is the very reason why
I make o round.” By the exercise of a little faith he may at
least follow the lead of another; and, once interested in his
own progress, it will be strange if, by the exercise of = lit-
tle common sense, he does not gradually gain an insight into
the principles which underlie the practice.

Now, great progress may be made in the study of princi-
ples and methods, and much valusble practice had, without
any instruments at all, by any one who has something to
mark on, something to mark with, and the will to put this
and that together. But free hand sketching, though of itself
& valuable acquisition, and one by no means to ba neglected
by any draftsman, is not what is ususally understood by me-
chanical drawing, in which, not relying on the unalded eve
and hand, the measurements are made by scale, and the
lines by ruls and compass, Consequently, in order that the
bints which we have to give in regard to such drawing may
be of the greatest use to the greatest number, we shall begi.n
with a description of the simplest, yet perhaps the most use.
fal, of the instruments which the draftsman uses.

THE SCIENTIFIC AMERICAN SUPPLEMENT,

Our many friends will be gratified to know that the issue
of our SUPPLEMENT, on the 1st instant, was attended with
the most gratifylng success. We printed a very Iarge first
edition, but it was cxhausted almost before the last sheets
were folded. Wo wern obliged to print a second edition
immediately, which is now going through the press,
~ For the present wo are electrotyping all the pages of the
SUrPLEMENT, and can therefore meet any demand for the
numbery, howover large,

We will take this occaslon to repeat the invitation given
last wook to Engineers, which extonds as well to those en.
gaged In other branches of Sclence and the Arts, namely :
that the publication of the SurrLEMBEN supplies us with ;
groatly Increased amount of space, devoted to the informa-
tion and benefit of our readers, We shall be plonsed to re-
celve coples of working drawings and specifications of new
meoohanical or engineering works of specially interesting or
notable character, which, when possible, we shall engrave
and publish in the SurrLEMENT: also papors aod drawings
upon other solentific subjocts, Papers s0 sent to us will
be preserved, and returned to the suthors when desired, due
credit belng given on publication,
| «:I;h:h: L:':T‘:\l':“l,::\lnu\\uu Drawixg," begun in No
EMENT, Will be continued from time to time,

patLia Haykesa i
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and will afford, to all who desire to acquire this Important
tvaried exercives and the most careful instructions,
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THE KNOWLES STEAM PUMPS,

During the closing days of the Industrial Exposition re.
cently held in Pittsburgh, Pa,, a very interesting competi
tive trial was made of the various steam pumps exhibited,
The tests wero of & purely practical nature, no facilities be
ing afforded for sclontific determinations ; but the resulis are,

Feientific Americuan,

falled at times during the test

to keep the stream up to the

r"'l””"“ h‘.fhl‘ The Knowles pump consumed 524 lbs, of

ooal, and kept the stream above the given point duriog the
entire test, The other pumps also maintained the streams,
but used groater quantities of coal than the Knowles, as fol
lows : The Cooper (fly wheel) pump, 63 1bs. ; the Niagara, 72

Ibs. ; the Blake, 62 1bs.; and
the Hutchinson, 604 1bs.: the
Knowles, therefore, winning the

contest
Woe have obtained from Mr
Knowles the following infor

mation relative to some of the
best and newest forms of pump,
engraviogs of which are given
herowith. Fig. 1 ropresents the
No. § pump complote, with botl
er. This machine is adapted to
general purposes, especially for
supplying buildings and rallway
tanks with water, It is of very
simple construction, and in
cludes an improvement in swing

Fig. 1.-STEAM PUMP WITH BOILER.

nevertheless, valuable to engineers, ss showing quite clearly
the relative efficiency of the machines under conditions of
actual use. The details of one of the last competitions, be-
tween the victor in the previous contests and the other
dumps below named as entered, sum up, in general terms,
the result reached. The Knowles pump had already proved
its superiority as a fire pump, and had also come off best as
sgainst the Blake, Nisgara, and Hutchinson mechines, in
the latter trial being tested at slow running, at workiog
sgainst & pressure of 60 1bs, at regular working speed
(piston speed 100 feet per mi-
nute) against the same pressure
and also being subjected to
critical comparative examina-
tion by well known experts as
regards advantages of construc-
tion, facility of repairs, and
similar points, The decisive
contest below mentioned was
the result of a claim for the
premium by the exhibitors of
machine constructed on the
pulsometer principle, on the
alleged ground that the lstter
was o direct-acting steam pump
and would throw more water
with the same smount of fuel
than any other apparatus. The
conditions of the trial were ts
throw n strenm through a three
quarter inch nozzle, 1o n glven
hight, and hold it at the same
point for three quarters of an
bhour, The start was to be
made with two gages of water
and 100 1bs. of steam pressure,
The Knowles pump was se-
lected by the judges as the
competitor under this chal.
lenge, but sabsequently exbi-
bitors of other pumps were al-
lowed to enter their machines
in the same trial. We are in-
formed by Messrs. Bailey, Far.
rell & Co., of Pittsburgh, who
exhibited the Knowles pump,
that the results were as fol.
lows: The pulsometer con.
sumed 102 lbs, of coal, and

ing bolts, and & removable hand attachment, as represented
in Fig. 2. The last mentioned device is useful for filling
boilers when steam is down, washing decks, and for similar
purposes. It is easily removed and applied.

Fig. 3 represents the pump srranged as an independent
stationary steam fire engine. The capacity is only limited
by the size of the machine, and it is claimed that steam can
be raisad and a stream of water thrown upon adjacent build-
ings in less than seven minutes from the time of lighting
the fire under the boiler. In Fig. 4 a form of the pump es-

[JanUuARrY 8, 1896.
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pecially adapted to fire purposes, and known as No. DD
is shown.

The protection of large edifices, and especially factories

Fig, 2-STEAM PUMP WITH HAND ATTACHMENT.

by stenm pumping apparatos hss beon found by actual ex-
perience to be one of the best measures of safety, Where

pEe =
%ﬁ’ $ uf

Fig. 3—STATIONARY STEAM FIRE ENGINE.

the pump has its own boiler, as above noted, and is isolated
from the main structure, it is out of the reach of danger,
and is always ready for immediate operation. Pipes may be
1aid from it, underground, to various parts of the works;or
u single power(ul machine, connecting with hydrants, reser-
voirs, ponds, or running streams, snd capable of throwing
from one to fourteen streams to distances of two hundred
feet, might be employed to protect an entire village or town.
The manufactarer informs us that the pump under exami-
nation will be guaranteed to project the sbove number of
strenms to the distance named,
from hydrants or other sources
situated a mile away.

The Knowles pump finds one
of its most important applica-
tions in mines, and two differ-
ent forms, used for deep min-
ing, are represented in Figs. §
and 6. Fig. 5is a double-act-
ing plunger pump, arranged
with hand holes for affording
immediate and easy access to
the valves. The valve plates
are entirely separate from any
other part of the pump, and all
the stutling boxes are on the
outside. The water passages
are large, and the general con-
struction heavy and strong
Fig, 0 Is wlso a double-acting
plunger pump with accessible
parts. Ity principal feature is
the absence of joints in the
wator end, and the noyel ar
rangement of valves by which
not only the valve but also the
valve seat is instant'y remova
ble by simply unscrewing the
oap nut, These pumps are now
worlding on lifts equal to 1,600
feot vertical coluwmn, withont
causing shocks or pounds of
any description.

The first pump made by Mr
L, J, Knowles was produced in
1855, and patented at that time
through the Sclentific Ameri:
can Patent Agency; and two
yoars later the manufscture

1
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was regularly begun. The manufactory of those celobrated
pumps is located in Warren, Mass,, and was established in
1868, since which time it has been gradually enlarged
until it now covers two acres of ground. The principal
Warerooms are at 02 and 94 Liberty street, in this city, and
at 14 and 16 Federal street, Boston, with branch houses in
Chicago and San Francisco. Upwards of five hundred dif-
ferent patterns of pumps are now made, ranging from the
smallest sizes to pumping engines weighing from ten to forty
tuns each, and possessing a capacity, as demonstrated by ac-

tual tests, of supplying several millions of gallons of water
daily, and of forcing the
same to hights of hun
dreds of feet.
_—-*“—-—,
‘The New Force.
The new force claimed
to have been discovered
by T. A. Edison may
be demonstrated in the
following manner :
Upon an insulated ta-
ble place an ordinary
Morse key and an elec
tro magnet, the coils of
which are so wound that
no magnetism is pro-
duced in its cores by the
passage of an electric
current. Use for an ar-
mature a piece of the
metal cadmium, to one

gidly to a standard fixed

tube connects by wire with a graphite point (s lead pencil
will answer). Another graphite point is connected by wire
to & gss pipe or other suitable mass of metal, not in contact
with the apparatus; and the two points, in position similar
to the arrangement for producing the electric light, may be
placed in a box from which light is excluded, but with a hole
in the top for observation. Place 10or 15 Bunsen cells in
eircuit with the key and the coils in the usnal manner. Now,
if the key be closed, a spark of considerable brilliancy will
be evolved from the graphite points, but possessing no con-
tinnity. If, however (the battery circuit remaining closed),
any part of the connection between the gas pipe and the cad-
miom is broken, and contacts be made either slowly or ra-
pidly between the disconnected points, the spark re-appears
at each contact. It
is here that the
phenomena are sur-
prising, and appa-
rently unexplaina-
ble. The graphite
is not in the battery
elrcuit, nor in any
other. Morcover it
Ia separated from
the rest of the ap
paratus by the glass
tube. This alone
would seem to
prove that the force
is not electrical, at
least as the term
is generally under-
stood; and when
supplemented by
the fact that the
most delicate gal-
vanometer and the
chemicals most sen-
sitive to the
electric current fafl
10 note its presence,
this conclusion
must be accepted.
Many experiments
have been made
with & view of ob-
taining some defi-
nite knowledge but
developed beyond the facts above stated, and in addition
that, like electricity, the new force passes through or over
some substances better than it does over others, and also that,
as the resistance of%one of its best known conductors is in
creased by length, the spark decreases in brilliancy.

The occurrence of this spark has frequently been observed
by electricians while conducting experiments, but heretofore
no attempt has been made 1o discover the cause or effect,
Any theory upon the subject is, of course, at present only
speculative, but it is not improbable that the phenomena are
In some degree the physical manifestation of that mysterious
magnetic power which is not obstructed by waterial obsta

Seientific Jmerican,
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cles, and is weakened only by separation. This view issup.
ported by the analogy existing between two demonstrated
facts. First: When the new force is conducted through the
human body from points attached to both sides of the neok,
the spark is of a certain strength. When the connection s
through the trunk, from hand to hand, the strength is great-
ly diminished.

Socond : Substances which nct as dielectries offer no ob-
struction to the passage of magnetic power, The action of

a magnot upon s needle is the same when separated by a
thickness of glass or porcelain, as when soparated only by &

Fig. 5-HORIZONTAL MINING PUMP.

distance of air equal to the thickness of the dielectric, and
is diminished only by wider separation.—Journal of the Te-

legraph.

Romarkable Bird.

The London Daily News publishes an interesting letter
from Mr. Smithurst, the engineer of the steamer which made
the voyage up the newly discovered Baxter River, New
Guinea. The river seems to be a magnificent one, and could
evidently, says Nature, be made navigable to a considerable
distance inland. The exploring party found the banks to
consist mainly of mangrove swamps, though, near the end
of the journey, high clay banks with eucalyplus globulus
were found. Scarcely any natives were seen, though there

animal, which he ““ took to be s buffalo or wild ox,” but he
uaw 10 other traces of the animal. These statements are
very wonderful, and befors giving credence to them we had
botter await the publication of the official nccount of the voy-

ago.

Pnoumatic Telegraphy,

Pneumatic telegraphy has become quite an institution of
the age. Scarcely a capital in Furope has failed to avail
itself of its facilities to complete its telegraphic system.
When stations lis together, close and thick, it is manifesily
advantageous to connect
them by mechanical
means, so as to save, by
the transport of the actu-
al telegrams themsslves,
the multiplication of
wires, apparatus, and
clerks; and especially so
when this can be done
with a rapidity equal to
that of telegraphy itself.
Messages cannot be man-
ipulated or written out at
& greater rapidity than
forty wosds per minute;
80 that, if it is possible to
transport a telegram itself
from one place to snother
in a minute, not only is
speed of trapsmission ob-
tained, but all sources of
error are eliminated. In
fact, the average initial
delay occupied by mes-
sages on the shortest lines
is about five minutes, so
that tubes which can con-
vey the messages bodily
within this limit are eco-
nomical and beneficial.
The easential element of
telegraphy is speed of
transmission, and it is
evident that, when car-
rents of sir can produce greater dispatch than carrents
of electricity, pneumatic tubes are preferable to wires.
But apart from the question of speed of transmission,
tubes are essentially economical in the employment of
staff, for their use reduces the number of clerks required
to a minimum. But of course there is a limit to their useful
employment, and & point is reached when, from telegraphic
and economical grounds, wires surpass tubes in efficiency
and durability. The limit of length is about two miles, for
at this distance telegrams exceed the flve minutes interval
allowed for their aversge transmission. Of course, where
rapidity is of no consequence, this distance can be much ex-
ceeded ; but, fortunately for the British public, the one eri-

terion which its telegraphists have always endeavored to
attain, especially
since the transfer of
its telegraphs to the
State, has been swift
ness of transmission,-
and it is to swiftness
more than to any re-
duction in price that
the marvelous In-
crease of business is
due. In five years
telegrams in England
have increased from
six millions to twen-
ty millions,

The first germ of
poneumatic tele.
graphy was sown in

the year 1810, when
Mr. George Medhurst
(who, because he
lived In Denmark
street, Soho, has al-
ways been called a
Danish engineer) pro-
posed and patented
‘“a new method of
conveylng letters and
goods with great cer-
tainty and rapidity
by air.” His propos-

—— al is so clear and in-

Fig. 6 ~-HORIZONTAL MINING PUMP.

were frequent sigos of their belng about. Mr., Smithurst
rofers to & vory remarkable bird, which, so far as we know,
has not hitherto been desoribed. The natives stawe that It
can fly away with a dugong, a kangaroo, or & large turtle,
Mr, Smithurst states he saw and shot at s specimen of this
wonderful animal, and that *‘ the noise caused by the flap
ping of wings resombled the sound of & locomotive pulling
A long train vory slowly.” He states that ** it appoared to
be sbout sixteen or eighteen feet across the wings as it flow,
the body dark brown, the breast white, neck long, and beak
long and straight,” In the stiff clay of the river bank, Mr

teresting that it de-
serves extracting :

“1f a light and hol-
low vesssl is so formed as to fill the area of a tube, and to
move freely through it, carrying papers not exeseding three
ounces in weight, it will be driven through the tube with
the velocity of 150 feet ln a second by the pressure of nine
ounoces per square inch,

*“ And therefore a tube of uniform dimensions, being laid
upon or under ground, from one place to another, withont
any sudden curvature, will form the means of comveying
packets of lotters with the velocity of 100 miles per bour, by
forcing the air through the tube with a pressure of threo
ounces per square inch for every ounce welght in motlon,

Swmithurst states that ho saw the footprinis of some large

‘* And If there are two tubes of the same dimensions lead

. > o ———
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ing from one place to another, packets of letters may be con-
veyed each way, st the same time, without a possibility of
thelr clashing sgalost each other; and many packets way be
conveyed the same way, In the same tube, which can never
approach each other, but will all proceed with an uniform
motion and equal rapidity to their destination, where, the
tube entering ap airtight room, the paekets will be deposited,
and may be delivered or forwarded to the next stage through
their proper tubes, commencing in the same room, and their
progress can naver be impeded by the seasons or the ele.
ments.”

This proposal did not take practioal form until 1854, when
Mr. Iatimer Clark Inid down a 1} inch lead pipe between
the Electric Telograph Company's Central Station, Lothbury
(LY), and the Stock Exohange. An engine exhausted a recel.
ver at LY, and earriers containing the messages were sucked
through from the Stock Exchange. The traffic was only re-
quired to flow in one direction, In 1858, the system was ex-
tended to Mincing lane, and about 1860 Mr. Varley intro
dueed the use of compressed alr, so that messages were
drawn in one direction by a vacuum, snd propelled in the
other direction by & plenum, Mr. Clark had previously used
& vacuum to work in both directions, & receiver at Mincing
Jane having been exhausted by the engine at LY, by means
of & special pipe lald down in the same trench with the car-
rier tube.

In 1805 the system was introduced in Paris. Considerable
moditieations were made in its mode of working. Compressed
air was used entirely, and the necessary pressure was ob.
tained by admitting water from the mains into large air re
servolrs. This tube served several stations, which were
worked intermediately, like s line of railway, or & telegraph
current, each station having its own store of power to propel
or forward the carrier on to the next place. This mode of
obtaining power was found wasteful and expensive, and it
has been nearly entirely atandoned in favor of steam work-
ng at one end of the circuit.

About the -same period (1865) & system was introduced in
Beriin by Messrs. Siemens, who used two pipes, leid in the
same trench, between the telegraph station and the Bourse,
arranged in a cirenit, through which & continuous current of
air was always kept flowing in the same direction by a double-
scting sir pump, worked by & steam engine. This last mode
of working was tried in London, but it has not proved suc-
eessful, and it has been abandoned.

It will be seen how closely this system of Siemens’ resem-
bles that of Medhurst, and how curiously history works in
a circle, for the vision of 1810 has become the stern fact of
1875. Inall the places named the pneumatic telegraph has
received considerable extension, and it has also been largely
introduced in Vienna, where the Parisian system has been
adopted.—Z'elegraphio Journal.

ASTRONOMICAL NOTES,
OBSERVATORY OF VAsSSAR COLLEGE,

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The timesof risings and settings of planets are
approximate, but sufficiently accurate to enable an ordinary
observer to find the objects mentioned. M. M,

Powsition of the Planots for January, 1875,
Mercury,

Mercury should be looked for after the middle of the
month in the southwest, farther north thanthe point at
which the san isseen to set. It will bein the best position
on the 28th, and can be recognized by its white light and by
its nearness to Saturn. At this time, Mercury, Saturn, Venus,
and Mars can all be seen in the evening,

venus,

On the 1st of January, Venus rises at Oh, 8m. A. M., and
seis at 6b, 32m. P, M. On the 81st, Venus rises at 8h, 45m,
A. M., and sets at Th. 47m. P. M.

Venus will be well seen a1l through the month,and will be
very near Saturn on the 16th, and in conjunction with the

moon on the 28th, at which time the planets mentioned above
can 2lso be seen,

Mars.
On the 1st of January, Mars will rise at 10h. 5im, A. M.,
and set at 10h. 21m. P. M. On the 31st, Mars will rise at 10h.
13m. A. M., and set at Oh. 43m. P. M. The moon will be

near Mars (epparently) on the 2d of Januery, and i
the 30th. % et

Juplter.

Jupiter is still unfavorably situated for evening obseryers,
On the 1st it rises about 4 in the morning, and sets at 1h.
39m, P. M. On the 81st it rises at 2h. 18m. A. M., and gets
at 11h. i6m. A. M.

Saturn.

Saturn rises on the 1stat Oh. 56m. A. M., and sets at 8h.
Gm. P. M. On the 31st, Baturn risesat 8h. 7m, A, M., and
sets at Oh. 25m. P. M.

Venus and Saturn will have nearly the same apparent po-
sition on the 16th, but will be nearer the horizon, and there-
{)ore not go congpicuous a8 were Mars and Saturn in Novem

er,

Uranus,

Uranus i5 in good position, and ecan be seen with an ordi-
nary telescope. It is among the small starsof Zeo, rising
on the 1st at 7h, 48m. P, M., and on the 315t at 5h. 41m, P, M.
On the #1st it comes to the meridian st 12h. 40m. (20m, be-
fore one in the morning) and is then 94° west of Regulus,
and 2}" aboye that star,

Neptunoe.

Neptune riges at Ob. 85m, P, M, on the 1st, and sets at 1h,

47m. the next morning. On the 31st it rigses at 10h, 38m,

>
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A. M., and sets at 11h. 50m. P. M. It cannot be seen with-
out s powvr(ul telescope.,

Sun Spots,

The report is from November 17 to December 17 inclusive,
From November 5 to November 18 no spots were seen. The
photograph of November 18 showed two going off ; but be
fore the next picture, November 22, they had disappeared.
In the photograph of November 28 there appeared s group
of spots on she western limb, & group on the eastern limb,
followed by asingle one, and, near the center, two very small
ones. Clouds prevented photographing on November 28,
The pictures of November 24 and November 25 showed only
a regular motion of the spots seen on November 22. In the
photograph of November 27 there appeared but one large
spot on the western limb: the two single ones first observed,
near the center, November 22, could no longer be found, and
the group which had been seen on the western limb had
passed off. The picture of November 20 show the large
spot going off, surrounded by faculw, g
Photographing was much interrapted by clouds from No-
vember 20 to December 12; but when openings in the clouds
allowed observations with the telescope, the sun’s disk was
seen 1o be free from spots until December 12, when & small
one was seen coming on, but after that date 't could not be
found. On December 14 a large spot was observed on the
very odge. Inthe photograph of December 17, this spot ap-
peared to be divided into two, and, near the center of the
disk, & group of four very small spots was seen, which had
not been found before.

Correspondence.

Eleoctricity a Mode of Motlon,
To the Editor of the Scientific American :

I take pleasure in briefly meeting the objections of Mr. R.
B. West, of Guilford, Conn., to my theory that electricity is
nothing more nor less than a motion of the atomic particles
of matter. As Mr. West, in his communication, clearly sets
forth what may prove a stumbling block to other inquirers,
permit me to quote it in full:

“In No. 23, Volume XXXIII, a correspondent advances
the theory, if I rightly understand, that electricity Is nothing
more than motion in the form %f an impact or repulsion,
communicated from atom to atom, and decreasing in foroce
with the increase in distance from the starting point. This
would seem very probable if electricity were capable of be-
ing communicated only by direct metallic contact; but on
the contrary, it will pass, with comparatively little resist-
ance, through a space made practically devoid of matter; and
an inductive disturbance is produced when there could be no
possible communication of force. Hlectricity may possibly
be gomething lilke an allotropic form of motion, but the defi-
nition of an atomic impact alone can scarcely be used. '

Instead of entering upon & criticism of Mr, West's stete-
ment of facts, namely, that electricity will pass with com.
paratively little resistance through a (so-called) vacuum, I
prefer, for the sake of the argument, to admit that he is
correct,

The difficulty seems to consist in a lack of apprecia-
tion of matter itself. Mr. West seems to forget that it is
impossible to render a space void of matter. What he con-
ceives to be practically nil, as perfect & vacuum as can be
formed, is really complete materiality, in which the atomic
particles of what he conceives to be nil are in direct connec-
tion with the atomic particles of the metallic conductor, and
therofore capable, in greater or less degree, of trans-
mitting a force existing in the metallic conductor. I agree
with Mr. West that there could be no transmission of elec-
tricity through a spuce devoid of matter; but it seems to me
that, in raising his objection, he ghounld have offered some
proof of fact that he has discovered a space void of matter ;
or, failing to do so, he should have advanced some argu-
ment to show that & void is possible, and that, being possi-
ble, it is possible to transmit a force through it; otherwise,
be is clearly not warranted in denying a material connection
between one so-called conductor and another,

The concluding suggestion of Mr. West, that *‘ electricity
may possibly bs something like an allotropic form of mo-
tion,” I confess, puts me a long distance at sea. Iam quite
at n logs, for instance, to conceive of setting something in
motion, and then, taking something away, having motion
continue on its own account, I would like very much to
witness a practionl demonstration of that thing; orif that is
impossible, to have somebody advance an argument showing
that motion may exist independent of matter. It has always
seemed to me o requisite of motion that something material
ghall move. W. E. BAWYER,

New York oity,

The Rattiesnnke’'s Polson,
Zo the Editor of the Socientific American;

My attention has been attracted by a statement made in
your igsue of December 4, 1875, page 868, After showing
the fallacy of certain stories which have been widely circu-
lated in print, and by word of mouth, which have gained
crodence, regarding the toxie effect of the spittle of man
when administered to venomous reptiles, and relating the
incident of the bool, which contained a serpent’s fang and
was credited with so fatal & record, you state that the inven.
tor of this story did not know that tho rattlesnake poison is
only netive when freshly injected frowm the polson bag.

The story, is of course, improbable; but the error of your
statement 8 very clearly shown by the following experi-

mentg by Mitchell with the venom of that reptile. He says

———— G ————

that ““ it is dificalt to concelve of the singular ensrgy of the
venom of the rattlesnake without carefully conducted exper.
imental research, or of the tenacity with which fts powers
are preserved in the presence of violent chemical reagenty
and extremes of beat and cold. The dried venom retained ity
potency after two years of climatic changes; nor was its se-
tion in any degree changed by strong sulphuric and hydre.
chloric acids, ammonia, chlorine water, soda, or potassa
Freezing or prolonged boiling in no way impaired its deadly
qualities.” He used the venom after five years’ keeping, and
found it uninjured.

Dr. Weir Mitchell’s reports of his exhaustive researches
with this virulent body are richly worth perusal, showing ag
Lo does the precise manner in which it is so swiftly and fa-
tally transmitted through the serous tissues, and conclusively
settling the fact that the serpent cannot inoculate itself, &
point which was for a long time disputed. His reports on
this subject may be found in the Smitheonian Contridutions,
1800, and the New York Medical Journal, January, .868,
New York city, Hexry 8. WELCOME.

{For the Sclentific American, )
SEEING DISTANT OBJECTS FROM ELEVATIONS.

A correspondent mentions that it is proposed to build, nf
Fairmount Park, Philadelphia, adjacent to the Centennial
buildings, & tower 750 feet bigh, and asks if it is true that
from the top of this tower, New York city, 00 miles disunt:
can be seen. According to the rule that the horizon dips 8
feet for every mile, which, for 90 miles, would be a dip of
8 % 90, or 720 feet, a tower of 750 feet high would be taller
than pecessary. He does, however, doubt if this rule is
correct, and this doubt is well founded. If the rule were
correct, we could see from the top of Mount Washington,
6,400 feet, to a distance of 800 miles, and from the highest
mountain plateau on earth, 24,000 feet high, to a distance of
8,000 miles, almost one eighth of the circumference of the
globe. Inversely, the tops of such mountains could be seen
from similar distances, and every one knows that this is by
no means the case. The fast is that the dip is only about 8
inches for the first mile; but for 2 miles it is nearly 2 feet,
for 8 miles 4 feet, for 7 miles 30 feet, and for 11 miles not
less than 88 feet. This is clearly shown in the engraving,
wherein the circle represents a
section of the earth through its
center, 0. PI is the horizon of
the point, P, and Rr, Sy, and Ii
are hights from which the point,
P, can be seen at different dis-
tances, Pr, Ps, and ¥i. Withont
going into any mathemstical dem-
onstration, it is clear that the
hights Rz, Ss, and If increase in a
far greater ratio than the dis.

e tances, Pr, Ps, and Pi; bat in or.
der to find the relation between the respective hights and
distances correctly, a simple trigonometrical calculation is
required, without which the solution of the problem is im-
possible,

ORP, OSP, and OIP are rectangular triangles, in which
the angles at R, 8, and I are the complements of those at O,
et the distance, P8, be 70 miles, about 1°; then the angle,
P8O, will be 89°; and as the sides, PO and SO, of the trian.
gle, PSO, are to one another in ratio as the radius to the sine
of the angle, PSO, we will have: 8O : PO=vrad. : sin. 89°.
As PO is the radius of the earth, 20,001,014 feet, we will
have: SO : 20,691,014=1 : 0°0008477, from which SO=
20,004,9054. From this we subtract the earth's radius, Os,
leaving 8,040 feet for Ss, the hight required to see the
point, P, at a distance of 70 miles.

In the same way, other distances may be calculated, and
we have condensed some items of these calulations into the
following table:

TABLE OF THE RELATION BETWEEN HIGHTS AND DISTANCES,
SEEX ON THE EARTH'S SURFACE.
For 1, nearly 1 mile, the hightis 8 inches.
2 “

s 4 2 feet.
‘" 31. «“ 8 ““ “ 4 ‘"
" 6" “ 7 “ ‘ 30 L
‘“ 10’. “ 11 « “ 88 “
i 20'. L0 98 ‘“ " 838 w
" 30'. a“ 35 " “ 760 o
o 86" “ 41 i “ 1'080 ‘"
“ 50'. ‘“ 58 ““ “ 9'110 “
‘e 00" “ 70 " ‘e 8‘040 “
" 80’, " 08 ¢ “ 5,m “

These results are proved by experiment to be correct, &s
we shall find when traveling in mountainous districts and
noting how far we can see. At the highest tops of the
Highlands, on the Hudson river, near West Point, which do
not reach 2,000 feet, we can, on & clear day, just gets
glimpse of the highest buildings in New York city, using &
telescope, The distance is only fifty miles; but at a hight
of 1,600 faet, objects 50 miles off are invisible, In order to
so6 to a distance of 910 miles, the hight necessary is about
5,000 feet; and if the Philadelphia tower is built to a hight
of 760 foet, objects at & distance of 5 miles only, less than
half way to New York, may be seen. If, however, twa tow=
ers were built, one in New York and the other in Philadel-
phin, each 1,200 feet high, from each a circle of 45 miles ra-
dius wonld be visible, and the top of the one would be just

seope, If the atwmosphere wm'exoopﬂomn__ ally clear,  X.
To prevent water freezing in the gas d

The proper proportlon fa one piut of glycerin to & gallon.
‘water, . S aioa Mo o

perceptiblo from the top of the other, by means of a tele-
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Nowmxs XXXIX,

LINING OUT AN ECCENTRIC.
an eccentric to ascertain if it has sufficient
stock to allow it to be cleaned up all over, it is not sutlicient
to measure the thickness of the outside diameter, and the size
of the bore only, because those measurements do not take
the amount of the throw into consideration, and we have

In

therefore to proceed as follows
In Fig. 185, A A repre-
\ sent an eccentric, intothe
MM . J bore of which, on the
_/ A ” hub side, we place the

center piece, and mark
upon it the center of the
hole. We then take a
pair of compasses, and
set them so that, when
one point is resting in the
center of the lole, the
other point will reach to
within about a quarter of
an inch of the extreme
diameter of the eccentrio,
as shown above by the
line, C C. We then, with a pair of compass callipers, find the
center of the line, C C, by resting the calliper leg of the
same against the periphery of the eccentric, at one of the
points where the line, ¢ C, meets it; and then with the com.
passleg of the compass callipers, we mark the line, E; and
repeating the operation at the other end of the line, C C, we
mark the line, F. We next take a straight edge; and placing
it so thau its edge is even with the center of the bore of the
eccentric and with the center between the lines, Eand F, we
draw the line, G g, upon which we may make our measure-
ments as follows: After setting a pair of compasses to the
smount of throw required by the eccentric, we place one
compass leg in the center of the bore, and with the other
mark (on theline, G)the line, K, which will represent, at
its intersection with &, the center of the finished diameter
of the eccentrio, providing we mark off the whole eccentric
troe with the hole. Then we take a ruls, and measure from
the center, K, to the ends, H g, of the line, G, which ends
should be equidistaut from I, if the amount to come off the
surface of the casting inthe hole is to equal that to come off
the outside surface, It very frequently happens, however,
that there will be more to come off the eccentric on one side
of the diameter than on the other, especially when the ec-
centric is put together in two halves; because, in facing up
the two halves, preparatory to putting them together, and
to make them bed well one to the other, it does not always
happen that the same amonnt of metsl is taken off each face.
Again, the gquautity so taken off is not always that allowed
on the pattern for the purpose; so that, in practice, an ec-
centric casting rarely marks off true with its rough outline.

Here, then, arizes the consideration as to in what direction
we shall throw the lines. Shall it be to bore the hole true,
or to turn the outside diameter true, with the casting? The
Istter plan is always preferable; because, if in turning up
the ontside diamster the first cut does not trueit up, thetool
point will scrape over the sand, after leaving the cut and be-
fore it strikes it again, to such an extent as to rapidly de-
stroy the cutting edge, necessitating not only frequent re-
grinding of the tool, but also that its cutting speed be very
materially reduced. After having roughly ascertained, in
the manner described (which process will take but a few
minutes to perform), that thers is surplus metal enough to
clean up the eccantrie, we may proceed to mark it out,

It is much easier to mark off an eccentric on its plain side
than on the side on which the hub stands, because of the pro.
jection of the hub; and, furthermore, the marking for the
hole aod for the diameter ean be performed at ono'opontion,
which is impracticable on the hub side. But if this plan is
not adopted, it necessitates that, at the first chucking, either
the hole only shell be bored, in which case there will be no
face true with the hole, and hence no guide whereby to set
the eccentric at the next chucking: or else, in turning off
the outside face after the hole is bored, the marks for the
second chucking will be effaced. The main zonsideration,
however, is that there is only one way to chuck an eccentrie
to insare its being turned as true as possible; and the mark-
ing off must, therefore, be made to accommodste the chuck-
ing, the method and reasons for which are as follows: The
eccentric must be chucked at the first chucking nearly true
with the outside diameter, and with the plain face outwards,
80 that that face may be trued up. The next chucling must
b that for boring the hole and for turning the hub and that
face of the eccentric; and the third chuckiog will be done
with the face of the hub bolted to the chuck plate by s
many clamps ag may be necessary to hold it, but none of thom
exerting any pressure save to clamp the face of the hub to
the chuck, or rather to the face plate, By thismothod, the
outside of the eccentric will Le tarned true with o face that
hasbeen turned at the same chucking at which the hole was
bored ; while the eccentric will stand sufliciently far from
the chuck to permit of the strap being tried on when it is
necessary, And, moreover, the skin of the metul will have
been removed on three ont of thie four faces before vithor of
the working purts (the bore and the outside dinmoter) iy
finished ; and a8 & consequence, the worle will remaln true
und notl warp In consequence of the removal of the nlnu.,
Farthermore, upon the trath of the last chucklng only will
the trath of the whole job depond; and if the face vlate of

Scientific dwerican,

the 1athe Iu a trifle out of truth, the eccentric will only be
out to an equal amount, It is not an uncomimon practice
(but a very reprehensible one) to face off the plain side of
the eccentrio, and to then bore the hole and turn the outside
dismeter, with the plain face clamped in both cases to the
face plate. The fallacy of this method lies in the fact that,
by such & procedure, the eccentric will be, when finished,
out of true to twice the smount that the face plate I8 out of
true.

Taking all these considerations into account, We may mark
off the lines for the hole and thickness of the hab, in the
manner shown in Fig. 185, or we may adopt the plan shown
in Fig. 186, which is perbaps the better of the two.

From the four points "

Av Bl C' md D' w 1‘lq]sa
wark off, on the hub /

gide of the eccentric,-

t  conter of its diam
eter, E£; we then, set-
ting a pair of com}
passes to the amount *|
of throw required for
the eccentric, mark off
from the center, E,
the line, F'; then, with
a pair of compass cal-
lipers, placed in each
case with one end
against the bore of the casting, we mark the lines, G and H,
the junction of the Jines, F, G, and H, being the required
center of the hole. We therefore strike from that center,
around the face of the hub, the line, I, and mark it lightly
with a conter punch, as shown, If, however, it gshould be
found that there is not sufficient metal to allow the holeto be
cleaned up if marked off true with the circumference, we
must throw the hole a little in the requisite direction, en-
deavoring (for the reasons already stated) to keep the diam-
eter of the eccentric as nearly true for the throw as possible.
For instance, in Fig, 187, if we suppose that is an insuffi-
ciency of metal in the
hole, at A (E being the
center of the diameter of
the eccentric, and K the
amount of the throw),
we first et a pair of com-
passes to the required
radius of the diameter;
and from the center, E,
strike the circle, F,
which will show the
amount of metal re-
quired to be taken off
the circumference of the
work, and therefore to
what degree we are able to throw the hole to accommodate
the scant spot, A. If there is more metsl between the line,
F, and the periphery than the spot, A, lacks, the eccentric
will clean up, and we may mark off the hole, allowing it to
just clean up, as shown by the circle, L. Itis, however,
best, on small eccentrics, to mark the circle, L, as large as
the face on which it is marked will admit; because, the
larger the circle, the less a slight want of truth in the
chucking will affect the truth of the work. It will be ob-
served that, in consequence of the centerpiece standing
above the level of the face (to the amount of the hight of
the hub), the circle, F, in Fig. 186, would be too small if
marked with the compasses get to the correct radius; but
since the duty of that circle is to merely indicate the amount
of surplus metal on the outside dimmeter, it will be suffl.
ciently correct on ordinary eccentrics, to mark it as directed,
making a slight allowance of increase in setting 1he com.
passes to draw that eircle. If, however, it should happen
that the quantity of stock is so scant as to make it question.
able whether the work will true up: then the center piece
may be lowered in the hole to the level of the surface of the
metal on which the circle, L. Is marked, and the compasses
may be set to the correct radius,

The hole being marked, no further marking should be per-
formed until the eccentric has had both sides finlshed and
the hole bored, when the diameter should be marked upon
the plain side of the work, as shown in Fig, 188, After in.
serting the center plece, and markiog off upon it the exact
center of the hole, we mark the line, C C; and finding the
center of its length, as already described, wo strike the live, D;
then we mark on the line, D, the amount of the throw, mesasur
ing fragn the center of
the lole, and we thus

A

#Is,

obtnin the center, ¥, 2203
from. which we mark \'\
the cirele, ¢ G, which 4C 7 0\
14 only Intended to be h\\
omployed in setting the // \
worle, and need not, r‘,’ ‘ \\
. | 8 1
therefore, be made of \ Ilc’ \\ "]
nny  partioulnr  slze, / ’
The marking will thus (
be  completed, and it . '
) \ ! ’ .
will bo noted that the \ \ ‘ /
thickness of the ccoen. .

tric and the hub, and
the hight of the latter,
huve not heen dealt with at all, the remson for the omis:
slon belng that it is entirely unnecessary to regard

(hem, since (providing of course that there 1s SpArY me
(Al enough to olean them up) they may safely be laft too
the turner, who may sccommodate the amount taken off the
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first side faced, mccording to the smoothuess of the second
cut, or & variety of other conditions which need not be hers
epumerated, If the eccentric has no hub, a8 is sometimes
the case, it should be marked off as shown in Fig. 180,
After the turning is completed, the keyway or featherway
may be marked off, as shown in Fig. 189, Placing the cen-
terpiece on the hub side of the eccentric, so that the plain
side may lie flat on the slotting machine table, and not re-
quire parallel strips or packing wherewith to chuck it, we
mark off upon it the center of the hole in the eccentric; and
from that center, we
5 mark a circle whose
j"lﬂjj.? e dismeter must be
S A equal to the required
/ width of the keyway
/ : to be cut. Then se-
lecting the location
of the keyway, we
we describe there an-
other circleof the same
diameter. Placing a
straight edge £o that
one of its edges is just
even with one and the
same side of each cir-
cle, we draw the line,
A; and by repeating the operation on the otherside of the cir-
cle, we shall have the sides of the keyway marked. To mark
the depth, we make s fine centerpunch mark at the requis-
ite distance from the bore of the eccentric, and then, using
the square shown in Fig. 162, we place one of it sedges
parallel with the onter edges of the two circles, and theother
edge fair with the center of the centerpunch msrk, and
scribe ® line along the latter edge and across the width of
the keyway, the operation being shown in Fig. 190, A being
the square. When,
however, there are a
number of keyways
of the same width and
depth to be marked,
it is more expeditions
to make the gage
shown (together with
its method of applica-
tion) in Fig. 191, in
which A represents
the gage, being a pieca
of sheet iron about
one sixteenth of an
inch thick, the curved
line being of the same
carvature as the bore of the hole in the eccentric, and the
projection, B, being of the required size of keywsay. The
ends, C D, are to be slightly bent (both in one direction), so
that, while the projection, B, will lie on the face ot the hub,

1’7.]90.
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the ends, C D (being depressed), will contact with the bore
of the hole of the eccentric, and thus serve to keep the gage
true with the bore. The gage should be carefully marked
out and smoothly filed true to the lines. Thesmall hole,

shown near C, is to hang up the gage by when it is not in
use.

-
Quick Work o a Rall M1,

Inter-Ocean says: “* A few weeks since, the North €hieago
Rolling Mill Company claimed the champlonship of the werld
in the manufacture of steel rails when they produced 1,010
reils in twenty hours, The Joliet mills laid themselves out
Intely with the following result: Between the hours of 5.30
pam. on Monday, and 5.45 Tuesday morning, they turned ont
603 rails. At 6.35 the day turn commenced, and at 5.45 p.m.
had made 604 rails, thus accomplishing the wonderful run
of 1,207 steel rails, weighing 33 1bs. per yard and 30 feet in
lengih, in 17 hours and 25 minutes, and surpassing the work
of the Chicago mills by 198 ralls, with 24 hours time to spare.
The average time used for making osch rail was 52 seconds,
while the Chicago mills used 1 minute and 12 seconds. The
Bessemer works of tho Jollet Company also lead off with a
run of 1,482 tuns, while the biggest run made by any other
mill was 1,817 tuns, by the Chicago works last month, - The
boys claim that they haven't shown their best foot yet; and

if anybody can equal this, thoy will go them & good deal bet-
tor."

Wood for Docks,

A fact has ocourred at Belfast, Victorin, which s well
worth noting., In 1868 an auger was dropped in the bay
thero by one of the workmen employed on the Jotty. Last
Christmas, the tool was picked up on the besoh near the
wouth of the Moyne. The iron wuger was encrusted with
rust, sand, eto,, and the iron partly destroyed, bat the wood-
on hnudle (blackwood) was perfectly sound. In building

fetti = thin fuot would prove that iron bolts are not us durn
Lle o Areennils of black wood.
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IMPROVED RAILWAY RAIL JOINT.

We illustrate herewith & new mode of forming the ex-
tremitios of milway rils, 50 as to produce a joint which ob-
viates the use of fishplates and offers the advantages of a
practically continuous rall. The joint closed Is shown in
Fig. 1, and In Fig. 2 the parts are shown detached. The end
of one rail, A, Is made In the shape of a tenon to enter the
mortice formed In the extremity of rail, B. The Iatter s
made thicker st the parts through which the division is
made,and also perforated with two slots,throngh which, and

Scientific American,

the stranger Is struck with the appearance of good husband
ry and general sir of thrift on all sides. In the mountain
region, hosees & country of different aspect and the evidences
of other Industries. This is the mineral region, the home
of the coal, oll, and iron which bring so large an annual in.
come into this State from abroad

“Through Ohio, on the line of the Pittsburgh, Fort Wayne,

and Chicago road, there Is more level and uncultivated land
than [ expected to see. The same remark is applicable to a
portion of northern Indiana In Illinols, after leaving the
fiat prairies adjacent to Chlesgo, the Chicago, Burlington,

through similar slots in the tenon, the fastening bolts pass.
In order to strengthen the rail, A, at the points where the
tenon beging, the angles arecurved, and fit against
gimilar curved surfaces st the extremity of rall,
B, asshown at €, In Fig. 1. The length of th
slots is such as to afford abundant play for the
rails to compensate for contraction and expan
sion, without disturbing the bolts,

By the use of this joint, it will be evident that
the whesls of the vehicles never leave iron ox
cept when crossing switches, since, while pass
ingover the joint,the tread of the wheel is on the
tenon. This is made sufficlently strong to sus.
tain any weight which may come upou it, even if
po tie support it. The advantages of a continu.
ous rail are found 'n the saving of wear to the
rolling stock ordinarily due to jumping joints, as
well as in the prevention of deterioration of the
rails,which are rendered nnserviceable through the
Dbattering down of their ends alone. It is claimed
that the joint here illustrated is as strong as any
other part of the rail, that mils made with it
may be laid more essily and more rapidly than
others connected only by fishplates, thatit is as
strong and asdurable as the last mentioned mode
of fastening while requiring two nuts less, and
that it can be used wherever fishplates can be,

The rails, we are informed, are pressed or °
otherwise made into the necessary form by simple special
machinery, at a low cost.

Patented through the Scientific American Patent Agency,
November 9, 1875. For further information address the in-
ventor, Mr. Geo. A. Mead, North Salem, N. Y,

IMPROVED FURNACE GRATE BAR.

A new grate bar is illustrated in the annexed engraving.
which, it is claimed, may be manufactured at a low cost and
with & smaller quantity of metal than is usually employed,
and is of sufficient strength to meet all requirements,and will
not warp, crack, or twist by heat. If all theinventor claims
for it is maintained in practice, it is certainly a valuable im-
provement, The engraving shows the patterns for thethree
portions which constitute the device, separated in Fig. 2, and
the complete bar in Fig. 1.

A is u series of long parallel bars, which are arranged in
groups of three cr four or more, and which
may be made slightly convex on their
upper face to insure a greater circulation of
the air when the coal is beaped upon them.
These bars are firmly held in place by
transverse supports,B,each of which is pro-
vided with an opening, C, to allow an sir
circulation from one to the other. The
scalloped bars, D, are arranged below the
fire surface and connect with thetransverse
supports, B. They are formed with knife
edges at F, to prevent accumulation of
ashes upon them. The projecting flanges
at the ends rest upon the ordinary wall of
the furnsce and furnish a substantial sap-
port for the whole.

Patented August 31, 1875. For further
particalars regarding sale of State and

[Janvary 8, 1876,
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the evening of November 21, without any yellowish tings,
and the position of axis somewhst doubiful from the indif.
ferent state of the sky. Professor Hels's observations in De.
comber, from 1851 to 1870, pisce the mean position of the
apex on the equator in R.A. 849°, or with about 52° elonga.
tion from the sun; this refers to the eastern arm of the
phenomenon.—Nature.

Estimating the Horse Power of Stoam Engines,
When steam engines were first introduced, they were

and Quincy road runs through s seemingly continuous corn

argely used to take the place of the horses before employed
or raising water from mines. Naturally, people ask, when
buying an engine, how much work would it do,
that is, how many horses did it represent. The

MEAD'S RAILWAY RAIL JOINT.

field. Corn at the rightof us, corn at the left of us, corn in
front of us, corn in the rear of us, in easy swells and appar-
ently interminable reaches, cross the State till we strike the
Mississippi st Quincy. There are fruit, other crops, and
stock, of course; but corn is the great staple, and the query
arises where so much finds a paying market; for it is also a
leading crop in other States in the same Iatitude and south
of Mlinois.

““If the present price shall be maintained, the crops will
be remunerative: but this ceaseless production of cor,
whether shipped directly or fed to hogs and sent away in
that form, is exhausting the soil, very surely and not very
slowly.

““Five years ago the farmers of lower Indiana had made
this discovery, and were changing from hogs to cattle. This
shows the depletion of soil in some measure; but to export

early engine bullders found themselves greatly
at & loss when this question was first asked. They
had at once, therefors, to determine how many
horses an engine was equal to. The first thing
was to find out how much & horse could do. The
strongest Eoglish horses, the London brewers
borses, were far above the very best that could be
found elsewhere. They were found to be able to
travel at the rate of 24 miles per hour, and
work elght hours per day. The load was pulling
a 100 1bs, welght up out of & shaft by means of &
rope. When & horse moves 24 miles per hour,
he travels 220 feet per minute, and of course, at
this speed, the 150 1bs. would be raised vertically
that distance. That is equal to 300 Ibs. lifted 110
feet per minute, or 3,000 1bs. 11 feet, or 83,000
1bs. 1 foot high, in 1 minute. The 83,000 1bs. lift.
ed 1 foot high every minute is taken as & standard
horse power. It is much more than any ordinary
horse can do, and, therefore, the engine bullders
were always sure that their engines would take
the place of fully as many horses as the horse
power would indicate that they should. Of course,
83,000 1bs, lifted 1 foot per minute is much more
convenient for calculation than 150 1bs. 220 feet, and there.
fore the former form has been adopted. The smount of
work, or number of foot pounds, however, is just the same
in either case. A foot pound represents the amount of pow-
er required to lift11b, 1 foot high. It is comparatively easy
to estimate the horse power of an engine with a reasonable
degree of accuracy, provided we know certain things in re-
gard to it. We must know the pressure in the boiler, the
diameter of the cylinder, the length of stroke, the number
of revolutions per minute which the engine is making, and
lastly, the point at which steam is cut off.

When there is no cut off, steam is admitted into the cylin-
der during the whole stroke, and a cylinderful of steam at
boller pressure is used at esch stroke, as the cut off, when there
is one, takes place before the piston has reached the end of
the cylinder. If steam is prevented from entering the cylinder

| crude products, like the cereals snd provisions, is s bank-

county rights, address the inventor, Mr.
Edward M. Erdman, Lykens, Dauphin

county, Pa.

AL
Simple and Compound Engines.
At the ordinary meeting of the Glasgow

Associstion of Engineering and Shipbuild-

ing Draftsmen, November, 1875, Mr. David

Halley presiding, Mr, Robert Thomson read
an interesting psper on “ Simple and Com.
pound High Pressure Condensing Engines.”
The object of the paper was to show that a
simple high pressure condensing engine, using a high grade
of expansion, was superior to the present more or less com-
plicated compound engines. The subject, being one
of parsmount importance, naturally elicited an interest-
ing and instructive discussion, in which many of the mem-
bers took part, most of them failing to be convinced of the
advantages that would take place by & return to the high
grade expansion condensing engine, with & higher pressure
of steam,

We would call the attention of the sbove association to

the fact that several steamers are now plying between this | wealth.”
city and New Orleans that are fitted with single high press- .

ure engines, that they work with much satisfaction, and

oqual, if they do not surpass, in economy the best compound

marine engines now in use,

Exporting the Soll,

A correspondent of the Winstead (Conn.) Press, writ'~+ in | in the month of January, the long standing recommendation

regard to a trip which he has recently taken to the " est
BAYS :

“Through Pennsylvanis and in the valley of the A'  heny | in the result. The light was perceptible for & short time on

ERDMAN'S FURNACE GRATE BAR.

rupting process, robbing the soil and impoverishing the pro-
ducers. If continued for two generations, the people Wwill be
forced to migrate to virgin lands, there to repeat their de.
structive Lusbandry and again leave behind them sterile
plains like those of Asia,

“The sbandoned cotton and tobscco plantations of the
Eastern coast States are evidence of our infancy in econo-
mics. A varied industry and the export only of products
baving the last processes of labor largely incorporated into
their substance are conditions of an enduring common.

The Zodiancal Light,
Those who are interested in the observation of this phen.
omenon will do well to be on the alert during dark evenings
in the winter months., The most conspicuous exhibitions of
the light in England during the last few years have ocourred

to oxpect the most notable displays in the evenings about the
vornal equinox having thus been by no means justified in

after the piston has passed mid.stroke, the point of cut
off is at half stroke. If the steam enters
the cylinder during three fourths of the
stroke and is then arrested, the point of
cutting off is at three fourths of the stroke,
It is necessary to know the point of cut-
ting off, in orderto find out what the aver-
age pressure is in the cylinder. In the
commoner sorts of engines, not provided
with independent cut-off valves, the point
of cutting off may usually be taken at
from one half to three fourths of the
stroke, though sometimes more than this.
It may, perhaps, be safe to take the aver-
age pressure in the cylinder at about
eight tenths of that in the boiler; though
where the steam pipe is long and the
throttle valve is used to control the speed,
the average pressure in the cylinder may
be no more than three fourths of that in
the boiler. The power will be the dis
tance which the piston under this pressure
travels during one minute. Therefore,
we have the rule: Multiply the area of
the piston by the average pressure per
square inch upon the piston. multiply this
result by the distance which the piston
travels per minute in feet, and the result
is the number of foot pounds per minute
which®that engine can] raise. Divide by
88,000 the result is the number of
horse power. The number of feet per minute traveled by
the piston is twice the number of strokes per minute multi-
plied by the length of stroke. This gives the number of
horse power sutficiently nearly for all practical/purposes.—
Saward's Coal Trade Journal.
Punoumatic Street Oars,

A trial of & new tramway motor came off lately on the
lines of the Vale of Clyde Tramways Company at Govan,
Sootland. The car, having been charged with the necessary
quantity of compressed air ,was made to take its trip smong
the ordinary cars running from Govan 1o Paisley Road Toll.
Experuments were made o test the power of the machine for
slowing, stopping to take up passengers, otc., and it ap-

scarcely perceptible, while horses alongside did n
recognize the car as anything unsightly, or to
Mr, Moncrieff was socompanied by the chairman and
tors of the Vale of Clyde Tramways Company. The

the trial was to impress all present with the compl

of the invention, and its adaptability to tramway pu

peared 1o be under the most perfect control. The nolse was

i
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THE ALOOASIAS, although it needs some protection in severe weather, Its fa.

This tribe (belonging to the spocios known as | vorite soll is one that is dry and warm, and of a calcareous
Mhmmmmumm the admirers of | pature. M. Ketoleer recently contributed a description of

than partially successful in their efforts, Among the rea.
sons for this want of success may be given, first, a want of
knowledge of the conditions of plant growth ; second, & want

handsome foliage. The variety, a. inferme.
dia, shown in our engraving, is & singular.
ly bold specimen, of which soms of the
more noticeable pecullarities are the size
and configuration of the leaf snd the mot.
tled cuticle to the stalks, The curled edge
of the leaf is an additional distinction, and
the venous system shows a high degree of
organization.  Like its congeners, this
plant is propagated Dy dividing its flesby
rhizomes; and being of vigorous habit, It
soon makes a good specimen if potted oare-
fully in & fresh open compost, consisting of
fibrous peat, turfy loam, and leaf mold,
with sufficient coarse sandstone grit to keep
the whole open and porous.

It is worth notice that few arads like a
close soll; on the contrary. s rich, free,
veogetable mold is what they enjoy. If the
thick roots of an alocasia or anthurium be
examined, the tips will be found covered
with ghort hair.like processes, which are
vigorous and healthy wherever the soll is
open, but which soon decay in a wet, stag-
pant compost. They seem to be of use In

moisture from the air spaces be-
tween the nodules of peat and turf rather
than from the compost itself; and if a cov-
ering of fresh living sphagnum be placed
over the tops of the pots, near the root
stocks, fresh roots soon make their appear.
ance there, a circumstance which adds con.
siderably to the health of the plants. It is
a singular fact that the roots of nearly all
the endogenous plants like to grow in liv.
ing sphagnum moss, & material which may
with advantage be added to the compost
used for nearly all arads.
The Demagnetization of Watches.

Watches worn by students and others in
technical laboratories are often rendered
useless by being magnetized by the mag-
nsts used in such places. Magnets kept in
the house often create equal mischief by
being laid near watches, and much time
and expense are sometimes needed to de-

ALOCASIA INTERMEDIA.

of time to oare for them properly; third,
Inck of the proper temperature and & pure
molst atmosphere. First, very few persoos
realize that plants may be injured by too
much or too little water, and fail to under-
gtand when the soil I8 too wet or too dry.
Plants, as well as animals, must have pure
air for & healthy growth. Those persons
who are successful in growing plants have
an intense love for their pets, and soon
learn to detect anything wrong in their con-
dition, and apply the remedy. Second, plants
require constant care, Their condition muse
be watched closely and the soil not be al.
lowed to get too dry, nor be watered too
much. Their condition must be known at
all times ; and if a green fly appears it must
be destroyed at once by crushing, or by dip-
ping in tobacco water sbout the color of
strong tes, or in strong sosapsuds, rinsing
the plant carefully fifteen or twenty min-
utes after dipping. If the red spiders are
found, destroy them by sponging the under
side of the leaves with cold sospsuds.
Their presence is an indication that the at-
mosphere is too dry. If mealy bugs appear,
they should be destroyed by touching with
aleohol, or by brushing off with a dry, soft
brush. If mildew attacks the roses or ver-
benas, it must be destroyed by washing or
dipping in & solution of lime and sulphbur,
made by boiling one pound of caustic lime
with one pound of sulphur in two gallons
of water. This should be sllowed to set-
tle, and then kept in bottles ready for use,
In using it, take one teaspoonful to one
quart of water. One treatment in any of
these cases may not be sufficient, and must
be repeated as often as necessary. Eternal
vigilance is the only price of success. Third,
. according to the temperature required for
the healtby growth of different plants, they
may be divided into two classes, namely:
Those that grow well at an aversge tem-
perature of 50° Fah., that is, ranging from
40° to 60°, snd those that require a higher
temperature, an average of 60°, ranging

maguetize them before they can be made to work. A seri.|the new variety to Za Reoue Horticole, the most popula: | from 50° to 70°.

ous case of this kind of injury recently led Professor A. M. | magazine of botany and floriculture published in France. The first class will include geraniums, carnations, centau-
Mayer, of the Stevens Institute of Technology, Hoboken, to ° reas, camellias, azaleas, sbutilons, sgeratums, callas, sweet
experiments which resulted in a very simple method of de- Window Plants. alussum, English ivies, smilax, mignonette, hyacinths, pri-
magnetization. The magnetized watch was laid upon a table| Professor Maynard says, in the Scientific Farmer: Com.|mulas, stevias, petunias, verbenas, lobelias, and roses. In

in the neighborhood of & common compass needle. Each | paratively few persons who cultivate window plants are more | the second class are begoniss, bouvardias, epiphyllums, and

hour on the face was then placed in turn before it
to discover the location and intensity of the mag-
netism in the watch. The movement of the com

pass showed the north and south pole to be located,
say, at the figures V and XI, while the neutral
points were at VIII and II. The watch was then
held in a horizontal position beforea large bar mag-
net, the two south poles being together. A gen.
tle tilting motion was given to it for a moment ; and
on trying the watch again before the compass, n
sonsible decrease of magnetism was observed, The
process was repeated till the sensitiveness of the
watoh at that pole was nearly extinguished, when
the same thing was tried with the north pole of the
watch, After & few trials and comparisons, the
magnetic influence was found to be removed, and
the watch readily resumed its work,—Seribner's
Monthly.

— -
THE GUELDER ROSE,

The guelder rose (viburnum), or, as we call it,
snowball, is one of the most ornamental flowering
shrubs which sdorn our gardens. The pure white.
ness of the blossom, the globular form which each
mass of flowers assumes, and the profuseness with
which the tree adorns itself in the spring make it &
universal favorite where shrubs of variously colored
blooms are massed together, to make an effective
picture as a whole, as well as by exhibiting variety
and contrast of colors. The guelder rose was ori.
ginally & native of China, and has been varied by
caltivation till many species are known, the familiar
kind bearing the botanical name of viburnum maoro-
cephalum. It yields seeds freely, and can be propa-
gated with some difficalty by cuttings, which should
be of young wood and placed in a molst soll under
glass. Grafting, however, is the best method, and
is the one adopted in China, which, as we have sta-
ted, Is the oative Jand of the tree,

M. Keteloor, & French floriculturist, has recently
introduced w new variety, to which has been given
the name of v, Keteleori, but which (says the Eng-
lish Gardon, from which we select the engraving)
should be more properly called the v, Keteleori ma-
orocophalum. In France it grew well in the open
alr, & cutting belng planted by M. Keteloer; and
when one year old, it produced s dozen clusters of
flowers. It can therefore be more readily propa
gated In this way than the common guelder rose:
and it Iy sutliclontly hardy to flourish out of doors,

THE QUELDER ROSE.

all cacti, fuchsias, gloxinias, German ivies, helio-
trope, zorrenias, pileas, and roses. Roses are included
in both lists, as they will succeed under both condi-
tions.

Plants grow much better where the temperature
runs lower at night than during the day. It never
should go below 40° Fah. in the first case, or below
50° in the second case. If plants stand near a win.
dow, a screen should be made by pasting papers to a
frame, similar to that used for mosquito screens,
placing it between the plants and the window every
night. A screen made in this way can be inserted in
a moment, and may consist of several thicknesses of
paper.

A moist atmosphere is indispensable to the healthy
growth of plants, and is obtained by keeping the pan
in the furnace filled with water, or an urn or some
other vessel upon the stove. The atmosphere must
be free from sulphurovs gases, and to accomplish this
end the back damper in the stove must be kept open
enough to allow its escape, and the windows raised a
little every day for a short time when the tempers-
ture outside will allow,

If small plants, taken from the greenhouse, be
carefully potted In suitable soll, placed in & room with
a somewhat molst atmosphere, free from poisonous
guses, carofully watered, oxposed to the sunlight a
part of the day, no Inseots allowed upon them, and
the temperature kept as directed, they will grow and
wall repay the labor of caring for them, and homes be
wade brighter and happler by i.. presence of an
abundance of flowers,

e ewe———
The Use of ¥Fallen Leaves,

In the Gardener's MontAly, Mr. Meshan says: These
have to be gathered up. They are excellent to mix
with hot-bed material, and, where practicable, should
bo saved for this purpose. They do not heat so rap-
idly as stablo manure, and in this have an advantage ;
ay tomporing the violence makes manure last longor
und malntain & more regular heat. They are excellent
material to put round cold frames to protect half-
hardy plants, A board Is put up to the hight of the
frame boards, and about a foot or more from them,
and the leaves flled In botween. If the plants are
somewhat tender, the bottom of the frames may be
filled In & fow foot with the leayves. Theso leaves,
after having been two or thres years decaying, make
admirable stuff for potting plants and for flowers in
goneral,

T
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BRIDLES, BITS, HUBS, AND HORSESHOES.

Our extracts, for this week, from Knight's * Mechanicsal
Dictionary,™ Include an Interesting ories of engravings
rolative to harness, carringe bullding, and blackemithing;
and in Fig. 1 we lustrate & number of

WIIDLES,
hiaving checking and safety dovices. In a the driving reins

Fig. 1,

Bridier,
are attached at E by an elsstic strap and soap hook, C, to
the riogs of the snaflle bit, Face pleces, G G', ars also se-
cured to these rings, passing upward through the Joops, H I,
and uniting to form the throat lateh, K, to which the hitch-
ing strap is fastened. The combined throat latch and face
piece prevents the bridle slipping, as the draft upon the hitch
strap draws the ring into the angles of the mouth. In dri-
ving, & puil on the line stretches the elastic and draws
upon the face strap and throat latch,
to cawy back the bit. The device re-
presented at b includes two pairs of
branch reins attached to the ends of the
driviog lines, one, I I, leading directly
to the bit rings, and the other, ¢ ¢,
passing over the horse. The lower
branches, A, connect with the ssme
rings by = special spring within cases,
F. Incthe overdraw strap, A, and the
check rein, B, are secured to the bit
ring, C, and the driving rein, D, to a
swivel on the bit. The driving rein
passes through a riog on the end of the
overdraw strap, and is alto connected
to the check rein. A strong pull on the
driving rein throws up the horse's Lead
snd prevents him from kicking. The
bit ring, F,inFig. d, 1s suspended on
each side from & ring, D, on the check
strap, by & ranning strap, whioh, con-
nected primarily to the bit ring, passes
up and down through the check ring ;
the running strap is then earried down
through the bit ring and connected by

Fig. 2,

Beldte. thta, .

a ring to a safety rein, I. The latter is also connocted to
the gag rein, K, so that pulling upon the safety rein short:
ens the gag rein, snd at the same time draws up the bit to.
ward the rein on the check strap, As shown in ¢, the drl.
ving reios run over palleys attached to the bit riogs and
throat Iatch, snd thence pass to the chiock ook, Stops on
the check portion of the reln limit the length of the gag
part, The bridle, 7, has s safety attachiment formed by sup

Pabliabed In numbers oy Messrs, Hard & Houghton, Xew York city,

Scientific American,

plemental reins, A, within the ordinary reins, and which,
connecting directly to the check straps, pass through the
riogs of the bit and serve to pull the bit foreibly into the
corners of thewmouth., In Fig. g, the driving rein connects
with the cheek strap, which is pulled through the bit ring,
and draws the bit up intothe aogleof the mouth, In A a
lover jaw, A, oneach side, is saspended from the throat
Iateh of the bridle. The jaws are kept apart by a spring,
but by pulling on the rein, C, they may be brought together,
g0 s to compress the horse’s windoipe and choke him into

submission. In Figs. 2 and § various forms of
BITS
are illustrated. Fig. 2 shows the bits nsed in the United

States army. a is an ordinary ourb bit, and b is the Mexican
bit, in which the curb chinin and its strap are replaced by a
curb ring. By means of the branches, a leverage is obtained
upon the horse's jaw, the chain behind forming the fulcrum.,
The soaflle, ¢, has two bars, jointed together in the middle
of the mouth, and has also rings at the ends for the rein,
In Fig. 3, the stiff bit, a, has rein rings at the ends, and is

Fig 3.

ususally without branches. It lacks the middle joint of the
snaffle, bis & new form of upper jaw bit. It is fastened
by & nose strap to the upper jaw, and buckled to the gag-
bearirg rein. A safety rein passes to the usual bit rings,
and is also connected to the beariog rein =0 as to pull the
usual bit back sgainst the jaws, and the upper jaw bit up
into the angle of the mouth. The elastic bit, ¢, consists of
a chain covered by closely coiled wire, between the bit rings.
Another form is made of twisted wire with a soft rubber
covering. The bit shown at d has tubular rings through
which pass the straps connecting the driving reins to the
head stall. When the lines are pulled upon the stiff bit is
drawn up into the angle of the mouth. Bit. ¢, has a pulley
frame swiveled to its ends. The driving reins are buckled
to the rings, H; and when they are pulled, the straps, E,
run through the pulleys snd draw tha bit up into the mouth.
The bit shown at f* 15 so made that one rein is connected to

the bit ring aud the otherto the slotted check pieces. When

Fig. 4.

Ourriuge und Wagon Hubs,

the latter rein iy pulled, the rigid bit slides up the slots and
acty on the mouth,

In Flg. 4 we glve engraviogs of & large number of car.
carringe nod wagon wheel

HUBS.

@ I & bub Layving a clroumferentisl groove, in which the
shoulders form & continuous band, while the tenons of the
npolkens are wet In mortices in the bottom, 4 is & metallic hub,

[January 8, 1876,

nuts on the inner ends of the double set of iron spokes. »
has two metallic bands, between which the spokes ary
clamped. d has a hollow axle box around which are clamped
two hollow disks, which have projecting lugs to form the
spoke mortices. ¢ has a metalliz shell with a depressed con.
ter, in which the spoke mortices are formed, and hias tubulsy
cases driven in from the ends. J has rubber disks around
the axle box at each end of the hub. g has & central disk
forming the spoke sockets, and this ie clamped by two outer
disks with two intervening hollow cones. 4 has two hollow
shells with T.shaped lugs, whieh interlock to form spoks
sockets, { has two overlapping morticed hub bands. J has
two metallic disks with projecting lugs to form spoke moe.
tices; the disks are drawn together with bolts. % has &
grooved hub with alternate projecting lugs to form dod

mortises. [ has plaster material run in between the axle box

and shell. 1 is of similar construction. In n the hub has
a dovetail mortice, wedges to prevent the withdrawal of
the spokes, and beveled metallic bands as seats for the ssme,
o has & morticed hub and metallic bands to clamp the spokes.
In p the hub bard has stsggering metallic sockets, and the
hub has mortises for the spoke tenons. The inner hub band

wedges against the spokes. r has a metallic shell with stag-
geriog mortices and projecting lips to support the spokes. #
is a metallic hub formed in three parts, the axle box and in-
ner hub band, the outer hub band, and the :

The circular spoke groove has a dovetail form. ¢ has a me-
tallic band with beveled mortice. In u the end fspges are
screwed in & morticed flange ring, between which and the

one portion of which forms the axle box, around which are

hub fianges are anti-friction rollers. ¢ has a metallic hub
shell, within which is a spoke socket

lips. w has a morticed metallic band
on & wooden hub. r basa metallic band
whose mortices receive the spokes in

forms the axle box, and has & lubrica-
ting chamber and spoke clamps.
Fig. 6 represents an interesting series

of &

HORSESHOES,
mﬂummmw a

Fig. 6.

in ¢, which screws on the sleeve of the outer portion, drives

clusters. y has & metallic hub which




1=,

et
b

4

¥y

-

th m»ummumm- for contracted hoofs, By

means of the sorew, @, and nuts betwoeen the heel clips, the

ches of the screw may be spread. In 5, a supplemental
s i % a X

roughir _Wﬁm‘{?rmwd:p;&zzd
asliding - block, . Plos at the rear preven 8-
mm'o.m:mumm atthe toe, and is designed
to be parmanent; it 1s bavoled on its upper inner edge to re.
ceive the flange of & removable false shoe, that is expanded
outwardly by a screw. In7isa double shoe; the upper one iy

nged at the toe and has & jointed crossbar at the heel;
mm.abl.lnhonlhofmlnofud secure the
Thoof in place; to this the lower plate, ¢, is secured by screws;
In 8, the shoe is attached to the hoo! by pieces of leather and

apé. Tn 0, the shoe has a toe eap, is jointed at the sides, and
‘s clips and pivoted eateh or connecting bar at the rear, dis:
pensing with nails. 10 has rear clips, a, the cap, b, and strap,
¢, held by a button on the toe cap, to secure the shoe. Inll,
the removable toe and hoel calks, a b, are dovetailed into
plates, ¢ d, which are fastened to the shoe by screws. In
19, the toe and heel calks are adjustably attached by screws,

REDUCTION IN THE COST OF FOREIGN
PATENTS.

Mgessns. Muxs & Co, take plessure in announcing that
they have effected arrangements by which the cost of Pa-
tents, inall Foreign Countries, for American Inventions i#
Greatly Reduced, and they are now ready to receive applica-
tions for such patents at the annexed rates, which include
both Government and Agency fees for all ordinary cases.

Some applications may require a number of drawings,
and & specification of unusual length, for which an addition.
al charge will be made. Bat the annexed very low prices
will be adhered to, except in special cases, when the inventor
will be notified of any sdditional cost before any expense is
incurred.

CANADA,

The expense of applying for & Canadian Patent is reduced
to $50, currency.

A Canadian Patent is granted for 15 years, divided, if
the applicant desires, into three terms of five years each.
The expense of applying forthe 5 year patent is $50. Model
and drawings required as in this country. American inven.
tions already patented here can be patented in Canada if the
application is filed within the one year from the date of the
American patent. Caveats can be filed in Canads. Expenses,
#$25 in full. Bend for pamphlet giving all particulars,

: ENGLAND.

The expense of applying for an English patent, which
covers England, Scotland, Wales, Ireland, and the Chanuel
Islands, is $75, currency, payable in advance, and an addition-
al fee of £175, payable within 84 months, to complete the pa
tent. Certain government taxes are required after 3 years,
Patents granted to the first person who files in the complete
specification and pays the fees, whether he is the original
inventor or merely the introducer. For full particulars,
gend for pamphlet,

FRANCE.

The expense for applying for a French Patent is reduced
to $100, currency, payable 875 on msking the application,
and 825 on arrival of the Patent. A small annual tax is re
quired after the first year. For amount of this tax and par.
ticulars about working the patent, see pamphlet, Sent free,

BELGIUM,.

The cost of a Belgian Patent, and the conditions, are
sabstantially the same as in France. For fall particulars
send for psmphlet,

GERMANY AND AUSTRIA,

The expense for applying for Patents in Germany and Aus-
trin is §100 each, payable in advance. Send for pamphlet
giving details,

Muxx & Co, obtain patents slso in Nonway, SWEDKY,
RussiA, SraiN, PORTUGAL, ITALY, all the British Australian
Colonies, including Victoria, New Sours WarLes, Tas-
MANIA, QUEENSLAND, NEW ZEALAND, and Brrtisg INpra,
on the most favorable terms, and at reduced rates from

former charges.
GENERAL REMARKS,

No models required in any of the Foreign Countries ex
cept Canada; and sometimes in Prussia, the officials re.
quire & model when in doubt about the novelty of the in-
vention, but it is seldom that one is demnnded, and never
till the spplication is secure,

All persons who desire to take out Forelgn Patents are re.
quested to communicate with the updersigned, They may
depend that their cases will secure prompt nnd carefol atten-
tion, Wa have had an experience of nearly Thirty Years in
the business of soliciting American and Forelgn Patents ; and
a8 it is well known, & very large proportion of all patents ob-
tained by American citizens, both in this country snd in for
eign lands, are solicited through the Sclentific American Pa.
tent Agency.

T'o secure & foreign patent, all that Is necessary is to write
to the undersigoed, transmitting the fees and & copy of seci
fications and drawings. We can then at once proceed. The
personal presence of the applicant is not necessary.

A pamphlet, giving full detailed information regarding
Address, MUNN & CO,,
Office of the BCixtivy: AMERICAN, New York.

each country, sent free,

Scientific American.

Inventions Fatonted In Eogland by Amoericans.
(Complled from the Comtnissionera of Patenta' Journal,)
¥rom November 19 to December 9, 1575, fnolustve.

BorLan FURKACR, Wro.—H. M. Smith ef al, Chicago, 1,
Canpunrreen,—J. I Allen, Chfeago, 11,

OLeaxing Boruen Froks,—A, Croshy, Now York olty, et al,
DINTILLING APFARATUS, —J, W, Reford, Now York elty.
BLrorno MAONRTIO Moror,—H, M, Paine, Newnrk, N, J.
Gas MANUFAOTURR, ], W. Beatley, Brooklyn, N, Y.

fo Maonixu, xro,—~ D, Coughlin, Mass,

MaxtNG Ctoansrres.—~A. A, Pope, Boston, Mass.

MaxiNG PLoMpERs’ Taars,—F, N Du Do, New York olty,
ParbLe Waexs, ~ R, Forward, Cluctonat!, Oblo.

Forato Dioans.—L. A. Aspinwall, Albany, N. Y.
PRINTING OX OLAss, —J, W. Wells, Philadelphis, Pa.
SAOK-SEWING MACHINE, —W. Webater, Ban Francisco, Cal.
BAND Brast. K. A, Tiighman, Philadelphia, I's.

Sonew Nur Macuine, ¥ro,—A. Marland, Pittaburgh, Pa,
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__mmt Amevican and Horelgn Fatents,

nw-wd)onwonxmo AND HOUSBE AND CARRIAGE
BUILDING INVENTIONS,

IMIPROVED WORK TABLE.

Jonn Cannon, Lines Hollow, Pa.—A revolviog disk under the
top of n round tablo has pockets depending from the outer edge
for bolding work or Implements, The person using tho table can
turn tho pookets around readily to the place where It 4 conve-
nlent to use thom,

IMPROVED WAGON BRAKE.

Thomas H. Gourley and Willlam R. Lovelace, Talbott, Tenn.—
This is a now arrangement of brake mechanism of simple and {oge-
nious construction, but which it would be (mpossible clearly to un-
derstand without a dingram. Generally, the operation of holding
back on the neok yoke by the team applies the shoew to tho wheels :
and when the draft is applied to the double tree, the brake
is removed.

IMPFROVED DRAFT EQUALIZER.
Hiran Cartwright, Owantonng, Minn.—This is a novel assembiage
of Jointed levers and bars in connection with tho tongue, the whole
serving as an ovener to equalize the draft among the horses.

IMPROVED CARRIAGE CURTAIN.

Henry C. Moody, Oswego, N. Y.—This invention Is a shade or
ourtain attachment to the front bow of a child's carriage, for ex-
cluding the sun and rain. Tho curtain is divided at the center, and
conneoted at each outer edge and the top to the bow by a cord.
The general armogement is such that the curtain s free to slip up
and down on tho bow.

IMPFROVED DUMPING CART.

George B. Wiestling, Mont Alto, Pa.—This invention is an im-
provement in the class of dumping wagons which, while adapted to
dump in the ordinary way, may be also adjusted for shooting the
load through a chute, or over the curb stone, into the coal bole,
without discharging on to the pavement or into the gutter. The
cart has, in addition to the ordinary shaft frame, and an extra
frame combined with the cart body and the axle, with the rear end
of the body hinged to its rear end ; and & ratchet mechanism, shatt,
chain, and toggle bar are combined with the cart body.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED METHOD OF CASTING CAR WHEELS,

William Wilmington, Toledo, Ohio.—This invention relates to a
new method of castiog car wheels designed to obviate chill cracks;
and it consists In Airst introduciog Into the mold molten metal of
the proper temperature, and then Introducing metal of a higher
temperature, which is allowed to escape from the mold in streams
foross the flange und tread portion, while the Intermediate sections
are being cooled, whereby the tlaring metal i3 made to take up the
shrinkage,

IMPROYVED CAR COUPLING.

Derastus Harpor, Hearne, Tex,~The link is placed on the lower
projection of one drawhead, and a pin dropped, which balances the
link in horizontal position ready for coupling with the approaching
drawhead. The pin of the other drawhead is supported on the top
part of a swinglng gate, which 1s provented from swinging to the
outside by a top projection, but which Is readily carried back by
tho entering link, 80 a8 to release the pin, and drop the same for
coupling with the link. On rvalsing the pin for uncoupling the link,
the gate drops Into vertioal posltion, and supports the pin ona
receseed part botweon anns,

IMPROVED PFUDDLING FURNACE DOOR.

Josoph Boyland, Troy, N, Y.~In this invention there are the swing
stops on the door frume or furnmce wall, and ourved ribs on the
door with which the stops act to fasten the door shut, The ribs are
u littlo eccentrlo to the pivots of the stops, ko that In caso any mat-
tors got under the door so as to prevent It from oloslog down tight
tho stops wili fuston [t all the same,. The dovioe seems to be oupa-
ble of casy operation,

IMPROVED MIDDLINGS FURIFIEN,
Johin ¥, Gandolfo, Dubuque, fown.—This I & sorlos of (nolined

Mloves graduating from fine to conmo, In passing through which the
middlings are notod upon by s blast whioh noronses ms the coarser

sloves aro reactod, By omploying n sboo with an endwise move.
maont, the middlings are peopolled forward over the sleyves n a
stoalght Hne with apldity,

IMPROVED SUBMERGED TIDE AND CURNRENT WHEKL,

John J, HIll, Haydon's Ferry, Arlzona Ter.—This wator wheel
hus ourved vortion) buckets tapered toward the outer odge, and
havivg o thioker lnner odge coming short of the shaft, a space being
thus left around the shaft.  This allows of waterlog ontering at one
slde of the wheal and escaping at the other, thus affording two im-
pulses, and rotating the whool In whatever direotion the current
may be tlowing,

INPFROVED ATOPF COOK,

Nebemiab Upham, Athol, Mass, —This lnveator Proposes an -
proved valve for water and stenm pipes, that may be opened casily
with little friotion, aod manufactured (o & convenlent manner, It
OOnsints of n valve caso with sliding valve segment, operated by a
pronged and ralsed spindle and intermediate friotion roller, which

Is rotuined In placo by a spring or it equivalent, when the valve is
partially open.

IMPHOVED MECHANICAL MOVEMENT

Ellisou Leslie, Hirown's Cross Hoands, Ky., assignor to hlmselt and
George W, Hunt, of sume place.~These Inventors have devised o
smple mechanical armogement of oranks, pitmen, and lever, by
which thoy olutm that loss of motion through the siipplog of the belt

used is prevented, and power transmitted more effectively,

IMPROVED WINDMILL.

Duyid L. Osborn, Aabland, Neb,—The lnvention consists In vanes
hingoed by steups to arms that are outwardly inclined from tho hub
and In the mode of combining arms, rods, and hub extenson. The
vanes approximnte the form of a sorew to a groater oxtent than
whon arranged oxaotly radial and In the transverse plano of the
wheel; and an adjustable welght expends its power In keeplog
them turned sidoways to the wind, Other devices Increass the re-
slgtance of the welght aa It rises by Incrensed power of the wind, 8o
that the regulator fs graduated to & consldernble extent to the fores
of the wind,

IMPROVED DRAWBRIDGE,

Mitchell Vincent, 8t. Paul, Minn.—This Is an improved pontoon
drawbridge for rallway and other traflic, It consists of two sta-
t ¥ pont pportiog the approach bridges, and two pontoon
plers oarrylog the dmwbridge, and moviog with the sme, one
being hinged to the sationary pontoon toswing with the drawbridge,
Tho deawbridge is closed by a capstan and chun from the opposite
stationary pontoon, and opened from a pler above or below the
bridge In case no current for opening in the drawbridge is avallable.

IMPROVED SELF-LOCKING CULTIVATOR TEETIL
John Harris, Marquette, Wis.—The cultivator teeth in this device
are so0 combined with an iogeolous arrangement of spriogs and
lovers that, should the teoth strike an obstruetion, they will unlock
and swing baok, and again lock themselves In place us soon as they
have passed the obstruction,

IMPROVED GEOGRAPHICAL GLOBE FOR SCHOOLS.
Nowbern Norris Browne, Woodstock, Aln—This Inventor pro-
poses a globe made of rubber or other texible material, which may
be intlnted by sultablo disposition of a tubular axis,

NEW HOUSEHOLD ARTICLES,

IMPROVED CLOTHES DRYER,

George W.Green, High Point, N. C., assignor of one third his
right to Oliver 8. Causey, of same place.—This Is & new combination
of plvoted bars, whioch when folded together occupies but littie
space, aad which, whon extended, offers & large amount of drying
surface. The construction appears to be strong and simple,

IMPROVED FIREFLACE SCREEN.

Willlam C, Williamson, Ne wbern, Tenn.—The upper section of the
mantel is made bollow, and provided with a hioged 14, which is
opened and closed by a suitable locking device. A soreen winds
upon a roller in the hollow space, and passes through & bottom slot
to the fireplace below. The lower end of the screen is attached to
an orpamental rod, which is locked to the sides of the mantel when
the screen is wound up entirely, so that the bottom rod closes the
guide slot. The soreen is drawn down to cover the Sreplace when
not used.

IMPROVED CLOTHES DRYER.

Frank M. Clark, South Tamworth, N. H.—This is a series of piy-
oted jointed arms connected to a morticed biock, which may be
secured to & wall. There is a simple device for extending and fold-
(ng the arms. The whole may be compactly folded.

IMPROVED WINDOW SCREEN.

Heory 3. Walbridge, Brooklyn, N. Y.—The ends of the gauze are
wound around two small rollers, 50 that it may be adjusted to the
width of a narrower or wider window, and said ends are confined
by open ring springs slipped upon the rollers. The outer endsof
the springs are extended io & tangent to said rollers, so that they
may be slipped bencath keepers attached to the sides of the casing,
in such positions that the portion of the gauze between the rollers
may bear =0 snugly against the bottom rail of the sash as to pre-
vent the passage of flies, wosquitoes, cte,

IMPROVED CLOTHES DRYER.

Willis Adams, Neelyville, IIL.—This Is & new armaogement of piv-
oted arms and connecting pieces, 5o constructed that it may be
oasily folded into n very small compass for storage and transporta-
tion, and which can be convenlently folded and unfolded, When
unfolded, the device affords a large amount of drying surface,

IMPROVED WASHING MACHINE.

John I, Shotwell, Welland, Can.—The new feature In this consist.,
in alternately working plungers, that are carried by a revolving
crank shaft agninst an adjustable spriog rack with rubbing rollers
The spring rack presses the clothes with considerable force against
the plungers, o that the thorough cleaniong of u greater or smaller
number of clothes is produced.

NEW AGRICULTURAL INVENTIONS,

IMPROVED CIDER MILL AND PFRESS,

Honry Krumsick, Nashville, TIL.—This is such & combination of
older mill and press that the apples, grapes, or other frult passing
through the mill may be directly conveyed to the press box, and
the pross be worked In conneotion with or without the mil. The
mill is supported on a frame, that is placed laterally noross tho
press box, and attached to the standards or main posts of the press,
tho mill-operating shaft being journaled in bearings of the lateral
framo, and made detachable with the same and the mill,

IMPROVED PEARL BARLEY MILL.

Henry 8. Northrup, Quasqueton, Tows.—The wheat or barley to
be pearled passes to the Inside of a stationary casing, near the vye
or sbaft of the revolving grindstone, being conducted by side chan-
nels with supply regulativg slides, from tho hopper at the top.
Thechannels feed a continuous supply of barley to the oasing, and
kouop the same packed full all the time, so thut the stone may wlways
aot on a uoiforin quantity of barloy, avolding thereby the gotting

100so of the same fn the cuse, and the Inereasing of the spoed of the
slone,

IMPROVED HOXEY PACKAGE,

Lawrence Drake, Now York clty.~This Lmproved package for
honey Is a glass Jar contrived In form and shape for recelviog and
loclosing & comb and the frme (n which the boney Is made. The
cover Is of glus, sheot metal, paper, or any other approved mate-
rinl. The object s to provide a package that will protect the hoacy
from fies, alr, and dirt, and at the samo time expose it to the in.
spoction of the purchaser,

IMPROVED PORTANLE MAY PRESS,

Michaol MeCurty, Pueblo, Col, Ter.~In this press the follower is
operated vertically by means of rods worked by obaing and & wind-
lass. The Improvement consists, first, In jointing the rods to enable
the follower to be tited to one sido of the top of the Pross cuse, to
allow the bay or other waterial to bo Inserted ; nnd second, In novel

moans for fastening the door of the oase out of which the twles nre
disoharged.

IMPFROVED HARROW,

Henry Melli, Yellow Stone, Wis.—This harrow has adjustable
double lock bars, which serve also as gunrd pleces to carry the har.
row sections over obstructions, exposing thereby the teeth fu o Joms
degren to viclent shooks and Injury. The harrow may be folded for

belng readily placed on a wagon for transportation to and feom the
! falds.
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Business and Persoual.

T'he Oharpe for Insertion under this head is One D-
1or a Line, If the Notices erceed Four Lines, One
Dollar and a Half per Line will be charped.

“Wrinkles and Recipes™ s the best practical
Handbook for Meohanlcs and Engioeers. Hundrods of
valuable trade suggestions, prepared expressly by cele.
brated experts and by correapondents of the * Selentific
American.'' 29 pages. Elegantiy bound and f{llus-
trated. A splendid Christmas gift for workmen and
apprentices. Malled. post pala, for $1.50. Address H.
N. Munn, Pabitsaher, P, O, Dox 772, New York olty,

The London Manufacturing Co., 246 Grand St
New York, are making a Varnish which, for durabllity
and fnlah, cannot be excelled. Give them a trial,

Tatest and Best Books on Mochanical and Steam
Engineering, Send st once for Ofrculars. F, Keppy,
Bridgeport, Conn,

Spoke and Handle Machinery, with room and

weor to let, Timber plenty. Address T. R. Smith,

incoln, Deol,

Treatiso on the Steam Engine Indicator, Price
$1.00, Address E Lyman, C, E,, Now Haven, Conn,

Manufacturers 1—Our Dead-Pulleys that stop the
running of loose pulleys and belts, when tho machinery
to which they belong I not In operation, will save you
time, foel, power, bolting, oll, and annoyanoe every day.,
And more money overy yoar than any machine you can
purchase for three times the monoy. Also Pulleys and
Couplings that are socoured to shafting without Keys,
gelacrews, Bolts or Pins; Adjustable Hangers, Cold-
Rolled Shafting, & the best Wooden Pulloys made. Send
for Mustra‘ed Catalogue, A, B. Cook & Co,, Erie, Pa,

Advertising agenoles,composed of men skilled in
evory form for giving notorfety toa fact, and acqualnted
with the best means of reaching the publie, are abso
lutely ossential to the study of this artof advertising,
and benefactors of the buying as wall as the selling pub-

fe. They are ax the middle-men of modern trade, ns the
men who transport commodities from one place to ano-
ther, In proportion as the manufacturer or merchant
patronizes them, his success may be measured. —{ Dafly
Register, Hudson, N.Y.)

As advertising sgents, Geo, P. Rowell & Co,, of New
York, are at the head of the lst—alwaya prompt, bonor-
able, and stralghtforward.—[Journal, Freeport, 1L

Fine Castings and Machinery, %6 Joho St,, N, Y

Foot Lathes—W, E. Lewls, Cleveland, O, Cnm:
logues free,

Experienced Draughtsman and Foreman wants
Employment, B, L,,1652 Fiibert 8t., Phlladelphia, Pa,

Patent for Sale or to Let on Royalty.—This arti-
cle can be made of Cast Iron, Sheet fron, or Wood. Ad-
dress E. A, Barker, Box 1412, Providence, R, I,

Wanted—A second hand Blake Crusher. Bowen
P. Mercer, Baltimore, Md,

All Split-Pulleys weighing over 50 Pounds at the
same finlabed price as Whole-Pulleys, J. Yocom's Foun.
dries, Dr nker 5t,, below 147 N. 2 8t,, Philadelphia, Pa,

Electric Burglar Alarms and Private House An-
nuncistors; Call, Servanta’ & Stable Bells; Cheap Teleg,
Insts; Batteries of all kinds. G.W.Stockly, Cleveland,O

Every Inventor and Mechanic should have a
copy of the “Indexed Diary." Price $2, by mall. See
notice In “ Sclentific,'* Dec. 18, page 800, Agents want-
ed. Address Erie Pablishing Company, Erle, Pa.

Wanted —Good 2d h'd 100 H. P, Corliss Condensing
Engine, Bend particulsrs to J. M. & Son, Baltimore Md.

12,43 H.P. Engines. Geo.F.Shedd, Waltham, Ms.

Water Meters—Manufacturers of same, please
sddress A, C, Beeson, Petrolia, Pa. =

Pat. Gas Burner—Right for Western & Southern
States for SBae. Address P.O. Lock Box 729, Prov.,R.I8

Solid Emery Vulcanite Wheels—The Original Solid
Emery Wheel—other kinds Imitations and tnferior, Cau-
tion—Our name 1s stamped In full on all our dest Stand-
::l':mml:. Packiog, and Hose. Buy thst only. The

cheapest. New York Belting and Packing
Company, 57 and 33 Park Bow. New York.

Hotchkiss Alr Spring Porge Hammer, best in the
warket. Prices low. D. Frisbie & Co . New Haven. Ct.

Williamson's Tannats of Soda removes and pre-
venus Scale in Bollers. 251b. boxes, 25 cents per pound,
C.0.D. D.D. Wililamson, 263 West St., New York.

Water, Gas and Steam Goods—Send eight stamps

.Cmm..e&owm: o;:rm {llustrations,to Bsliey,
The Baxter Engine—A 45 Page Pam
talning detall drawings of all mmhﬂp:“’ s

Scientific

[January 8, 1876,

—~W. H. Hfwill find on p. 74, vol. 28, full directions
for laying out the sides of a hopper.—0O. E. D. will
find a desoription of a speed Indicator for rallway
trains on p. 271, vol, 8.—R. M. can make Pharoab’s
sorpents by following the directions on p. 815, vol.
82.—F. M. can find out the quantity of water
which can be delivered by & pipe of any particular
size by using the formula on p. 48, vol. 29, Area
of n clrcle=dlameter® 07854, This also answers
P. Q. Sixty feot head of water=13-}ntmospheres
=21¢ 1bs. on the square Inch, nearly.—E. T, isin-
formed that vuleanite, as used for jewelry, oron-
ments, eto,, s n patent material. He can clean his
printing press blankets by wushing them with pot-
ash lye.—P, H. G. can glaze his shirt bosoms by
following the process described on p. 208, vol. 81.—
T. M. D. Is informed that full directions for mold-
fog In various materials are published on p. 58,
vol. 24.—M. M. I. will find full descriptions of the
principal forms of the pecpetual motion nonsense
in vols. 23 and 24, —H. W, H. wili find answers as
to his questions on the friction and passage of wa-
ter in pipes on p. 48, vol. 20.—W. K. N. will find di-
rections for tempering rock drills on p. 202, vol. 81,
—R. H, H, will find direotions for tosting the pu-
rity of water on pp. 187, 281, vol. 83. This also an-
swers O, L. M.—A. 8. will find that greasy cotton
waste 18 very linble to spontaneous combustion.

See p. 26, vol. 83.—J, M. P, will find formule for
calculating the strength of bollers on pp. 116, 165,
vol. 28.—W, T. P, will ind a description of a cal-
ofum light on p. 219, vol. 30.—H. C. will find direc-
tions for making friction matches on p. 76, vol. 29.
—T, W. can attach glass lotters to windows by
using the cement described on p. 47, vol. 33.—L. J.
T. will flad a recipe for black ink on p. 92, vol. 33,
for purple ink on p. 815, vol. 83, and for blacking
on this or the following page.—E. D. D. M. should
read the SOENTIFIC AMERICAN,and he will then be
aware of the impossibility of perpetual motion
machines.—S. W. M. will find directions for hard-
ening millpicks on p. 170, vol.25.—J. G. A.1s in-
formed that the plaster composed of gypsum (plas-
ter of Paris) and marshmallow root does not pos

5088 the virtues claimed for it.—G. P. A. can nickel
plate hisiron castings by following the directions
on p. 235, vol. 33.—S. L. J. can clean marble by fol-
lowing the directions on p. 830, vol. 32.—G. A. M.
can fusten rubber to wood with good glue — AW,
should put a tablespoonful of brown sugar into a
quart of flour paste, and use it to fasten paper la-
bels on tin cans.—C. 8. R, will find a good recipe
for sealing wax on p. 251, vol. 28.—T. H H. will
find a description of the manufacture of vinegar
on p. 108, xol. 32.—E. J. 8. will find full directions
for making plaster molds on p. 58, vol. 24 —A. M.
D. 8. will find directions for silver plating without
a battery on p. 408, vol. 32,

(1) L. B. McK. & J. W. K. ask: Is it
henlthy to keep plants in & sleeping room? A.
Plants in a sieeping apartment are not considered
a8 conducing to health, and some of the medical
authorities cluim that they are very injurious.

(2) M. E. D. W, asks: By what means can
I detect petroleum or cotton seed ofl {n so-called
linseed oil? A. Petroleum may be detected by its
property of imparting a fluorescence to animal or
vegetable oils, and by its aromatic odor on burn-
ing. Anoleometer may be used to distinguish
cotton seed oil from linseed ofl.

(3)J. H. T., of Flekkefjord, Norway, asks:
Am I running any risk 10 using tubs made of old
petroleum barrels for washing underclothes inor
can I In any way make them fit for such use? A.
In s short space of time, by tho use of soap, the
barrels will become deodorized and will sult your
purpose perfectly.

1. What is the cause of a person’s finger nalls
becoming concave, warping, cracking, and split-
ting? A. It shows an impoverished condition of
the blood. Dr. Bean claims that certain discases
can be foretold by the condition of the nalls, 2.
I= there any remedy? A. Consult Wilson “On
Skin Di 44

Bow ready, and will be mafled gratts. W. D, Russell,
15 Park Place, New York. s
For best Presses, Dics, and Pruit Can Tools, Bliss
& ::&-l.m. of Plymouth sad Jsy, Brooklyn, N. Y.

lolld'mo‘humnnmn, ad
Usement. Mummm.m.m
for thograph &c
Bo(chkh&lhn,luﬂdcn,conn.,l‘ drym
and workers of sheet metal, mommmm‘:
Io;;:.. Job work sollelted.

SBalo—8ocond Hand Wood W king Machin-
ery. D.J, m.“‘mul?(..m..h.

Pock’s Patent Drop Press. S
Address M1lo Peck, lnmm.mﬂ.m A
All Frult-can Tools, Permcute W'ks, Bridgeton,N.J.
American Metaline Co., 81 Warren Bt., N.Y. Oity.
For Bolid Bmery Whoels and Mach; send
the Unlon Btone Co,, Noston, Mass., lwaer;’{n. »
Magic Lanterns and cons of all sizes
prices. Views (llostrating every sabject for hﬁ
. - and Publie Exhi . Pays well on small
Catalogue free. MecAllister &

tay ™ Page

Nasesu B¢, New York
Hydmulic Presses and Jucks, new and secon

Band. Lathes ana Machinery for Polumn:nnu Buﬂn:

Metals, E, Lyon, €90 Grand Street, New York,
Spinning Rings of & Buperior Quality—

ville Spinning iing Co., Whitinsvilie, lm’. T
For best Bolt Outter, at greatly roeauced

sddress 1. B, Brown & Go,, Newilaves Conn.”
Dismond Tools-J, Dickinson, 04 Nossau 8t., N.Y.
Templos and Ofloans, Deaper, Hopodalo, Mass,

J.0. will find directions for removing moles
from the skin on p. 347, vol. #2.-J. ¥.H. can in-
crosss the deaft In his boller furnnce and econo-
mize fusl by Inserting n Jot of steam in his shaft,
Boe answer No, 45, p, 396, vol, 83.—Mre. J. can pro-
vent ruston the bright parts of hor sewing ma-
chine by following the direotions on p, 169, vol. 3,

(4) B. says: It in claimed that if a small
quantity of common salt be put Into a keroseno
oll lamp, the danger of an explosion s lessened,
and the lluminating power of the oll Is inoreased,
Is thisso? A. The statomont s entirely without
foundation.

(5) N. M. A, asks: What is damp, newly
precipitated alumina? In the manufsoture of
certain commodities, I am recommended to use
oxalate of alumina, propared by dissolving damp,
newly precipitated aluming in a conoentrated so-
lution of oxalic acid. A. In one vessel propare a
strong solution of alum In water, and at the same
time, In another vessol, disolve a quantity of
ohloride of ammonium (sl ammoniag In equal
parts of water and strong aqua ammonis, Add
the latter solution to the former and stir well for
a fewmoments. Then allow ta settle for a short
time. Docant the Hquld, wash the precipitate in
clean water, and digost with hot solution of oxalio
acld until solution of the procipitate is effected,

(6) W. V.J, aska: By what process esn |
transfer decalcomanio pletures to paraflin wax ?
A. We do not think it probable that you will sue-
ceod In employing pamflin in the way you pros
pose. Try softening tho paraflin on the surfaco by
the ald of heat, and whon roady, pross the ploture
tightly against the suefuoo until tho pamMin has
hardenod agaln,

(7) J. W. R, sayn: In your lssuo for Octo.
ber @ are directions for making a wonther glass,
I have followed them with groat onre and nlooty
(belng well used to ohemical manipulations) aod
sucoeed only In obtalning n coloriess and Hmpld
Hquid, which remaios entirely unaffected by the
most sudden and severo atmosphorio changes. Can
you give any probable solution for my fallure?
A. You have employed either too muoh of the sol:
vents or olse your aloohol was not of the desired
strength, We have oonstruoted severnl of thoso
Instruments aoccording to the reolpe given, and

bayve had no dimoeulty.

American,

(8) A. A. H. says: I bought a bottle o
clock ofl : and bhaving a small perfumery bottle
with a ground glass stopper, I poured the oll Into
it. Isuppose the bottle was not washed oloan, for
it turned the oil to the color of soapsuds, What
can I do to the ofl topurify It? A, This was prob-
ably due to the ammonia usually present in those
perfumes. Treat with a little ofl of vitriol, decant
off the oll, and then wash with clean water,

(9) F. F.aska: 1. What is the best method
of raising the poppy, and how Is the oplum ex-
tenoted from (t? A, Oplum Is the dried Juloe ob-
tained from the unripe capsules of the white pop-
P! (papaver somniferum), For properties, oto., seo
Perelra’s “Materia Medica,” also an extensive
article by Dr. Eatwell in Pharmaceutical Journal,
1852, London, England. 2. Wil it flourish In Cen-
tral Illinofs? A. We consider It very doubtful.

(10) B. C. 8. asks: How ean an oval cylin-
der beturned In & common {ron Iatho? A. By
putting on & cam to move the slide rest in and
out at every revolution of the lathe.

(11) J. says: I am building a sheet iron cir-
cular tank about & feet in dismeter and 5 feet doep,
and I wish to know how great s the tensile strain
that tends to tear apart any portion of the lowest
12inches of the sides. If there (8 no question of
resolution of forces, I make out that this strip 12
inches wide has to beara tensile strain of §to 4
tuns, which geems high, A. The pressure will be
36 times the weight of a cuble foot of the liguid
in the tank.

(12) E. F. pays: I am very much troubled
with my hands becoming very rough from con-
stant use of copperas water. Can you suggest a
remedy? A. Youmay avoid this by wearing a
pair of India rubbergloves, g0 a8 to avold contact
with the iron solution. Use a little good glycerin
or glycerin soap as a remedy.

(13) A, F. O, asks. 1. What book must I
consult in order to obtain the most exhaustive In-
formation concerning the practical detalls for
compensating the pendulum? A. You will find
the principal forms of compensating pendulums
described in any good text book of physics. We
do not know of any special trearise on the sub-
ject. 2. In a recent publication a pendulum {8 de-
scribed in the following words: “A wooden rod,
dried and varnished, carrying at its lower end (by
way of bob) a hollow leaden cylinder. If the rod
be about 46 inches long,and the cylinder 14 inches,
it will vibrate nearly in seconds.” Do you call
that a good pendulum? A. It would answe: for
ordinary purposes. 3. What should be the diam-
eter and welght of the leaden cylinder? A. The
cylinder should weigh from 8 to 10 Ibs.

(14) C. M. B. asks: At what speed should
an ordinary wood-turninglathe run? A. Atabout
700 feet a minute.

(15) J. P.says: We wish to run a shaft at
oC revolutions per minute. On the shaft is a cam
that strikes a pluoger, which can be driven for-
ward only by great force. We have on same shaft
also a balance wheel woighing 2,100 Ibs,, with a di-
ameter of 62 inches and face of 6% inches. We
belt from a 24 Inch pulley on a counter to this bal-
ance wheel, the balance wheel being the driver.
Can wo gain wore power or momentum by put-
ting a 3 inch pulley on the shaft at the side of the
balance wheel, and belting on to the 30 inch pulley
{nstead of the balance wheol? Inm either case, the
speed of the balance wheel would be 8 revolu-
tions per minute. A. We do not imagine that
much advantage would result from the change.

(16) C. B. H, says: A friend and myself are
disoussing how to give a locomotive her full speed.
I clalm that, to do so, it would be necessary to
throw her lover back to the farthest notch and
open her throttle In the same proportion ; but he
says wo ought to place her lever on the first notch
off the centor,and leave the throttie open. Which
fs right? A, Younre.

(17) C. R.says: In your issue of October
20, you say : “ Experiment has shown that the vel-
ocity of the shell when it leaves the mouth of the
cannon s about 1,300 feot per second. The hight
from which the projectile would have to fall to no-
quire this velocity Is 26,800 foot. Consequently
the work actually done by the powder is equal to
210,000 foot pounds. Wil you give the formula by
which this result s attained? A, It is the product
of the weight of the ball multiplied by the hight
due to the velooity,

What pressure per square inch is nocessary to
press soparate pleces of loe Into one homogensous
mass, which sball display no Joints? A. At ords-
nary temperatures, a very considerablo pressure,
moro than can bo applied without special appam-
tus, s nocossary.

What s s oalory ? A, It is tho amount of heat ro-
quired to rise the tempoerature of 22 Ibs, of dis-
tilled water from 00°2* to 41* Fah,

(18) J. E. asks: In thoro a process for uni-
ting wrought (ron with cast iron? A, We know of
none,

(1) J. E. 8. sayn: 1. We are building a
stoamer, 22 foot long, b Toet wide, and § foot deop,
Will an engine with a oylinder 6x8 inohos have
powor enough torun It? A, The engine will an-
swor vory woll, 2 What sizo of upright bollor
will ittako? A. Mako s vortical boller 80 Inohes
{0 diamoter and 4 foot high, & Will a three foot
whool, placed In the middle of the boat and hav.
Ing & six inch dip, be large enough? A, Yes.
4. At what speod conld wo run her? A, Probably

bollor stand? A, About 180 1bs,

(20) H. P, M, ankn: What is the best meth.
od of hardoning malleable fron? ABoo “Wrinkies
and Reolpes,” published by H, N, Munn, at this
offico.

(21) C. R, O, sayn: A pane of window glass
may bo cut Into pleces by belng rubbed by a small
portion of the whito mab obtatned from the igol-

4 or b milos por hour, 5, What pressure would the

tion of certain woods In contact with alr. The
nsh 18 to be placed on the glass and briskly rubbed
ovor it with a flat piece of wood. Are the cu
particles orystallized carbon, and can they be utfl.
izod? A. When plants, ete., are burned, a portion
of the siliclc ncid (eand) and soda, lime, or potash
becomo fluxed together by the heat to form min.
ute particles of hard glass.

(22) 8. G, P. asks: Does a feed tank to »
steam boller need stay bolts in the heads, to
with safety 100 Ibs, to the square inch 7 It is made
of 4 Inch fron, and is 24 inches in diameter and 4
inches long, singly riveted. A. It would be better
to stay the heads.

(28) T. H. asks: Should a pulley with
curved arms be so put on the shaft that the work-
ing steain tends to stralghten the arms, or the re
verse ? A, The former. 2. When the arms haye
two curves, should the pulley be put on so that the
working stmain tends to steaighten the part of the
arm next the hub or that next the rim? A, The
former Is best,

I want to make a model that will require a con-
giderable number of very small, thin castings.
Can you tell me of a composition that will flow
quite freely at a not very high temperature, will
be about as strong as ordinary brass, and will file
drill, tap, eto., comfortably ? A. You describe the
properties of good brass,

Cun you tell mo of any easily got and easily ap-
plied solvent for borsx, to clean it off work
whore it has been used asa flux for brazing ? A,
Itis best to serape or file the joint,

(24) J. 8, asks: What thickness of cast iron
should a hollow globe of 18inches diameter be, to
sustain a steam pressure of 120 1bs. to the squa
Inch? A, About ¥ inch, )

(25) 8, & H. G. P.eny: We are using a 40
horse power tubular boller, for the purpose of
pumping ofl wells, Four wells are worked by the
boller. One steam line (13 Inch pipe) extends up
n hill to a well 1,150 feet from the bofler. Another
line (2 Inch pipe) extends in another direction, on
nlmost level ground, to & well 1,078 feet from the
boller. Another well is 300 feot from the boiler
on the 2inch pipe, both engines taking steam from
the same line. The fourth well is near the boller
house, and the eogine (In the boller bouse) sup-
plies the boller with water. We use about 2,500
gallons of water every 24 hours. We carry 100 Ibs,
steam pressure, and run our engines 55 rovolutions
per minute. Our stemm pipes are lald in 8 inch
square boxes, packed with sawdust, and are tight.
The connections with the engines and the safety
valveare also tight, =0 that there isno escape of
steam except through the several engines, which
are in ordinary good working order. We use for
fuel principally patural gas from the wells; but
at times the flow of gas is not sufficient, and we
have to use some bituminous coal. Now W. W. 8.
claims that, if we reduce the pressure in the boller
to 40 Ibs., it would not take so much water nor o
much fuel to do the ssme amount of work. T
claim that it would take more water (because weo
would not work our steam so dry as at present)
and consequently more fuel, as we should have an
{ncreased amount of water to hest. Which is
right? A. Your consumption of steam and of wa.
ter will, In proportion tothe work done, be more
cconomical at the higher pressure.

(26) C. R. says: There is a pipe, 2 inches in
Adlameter Inside and about 800 feet long, with 4 or &
feot fall. The water will run for 4 or 5 days and
then stop. There 1s no leak In the pipe. What is
thecause? Isit notthe friction on the inside of
the pipe? A. Probably air collects at a high
point.

(27) J. C. P. H. says, in reply to a corres-
pondent who asked 1f there wasagain (o powerin
having the area of tho salls of a windmill equal to
tho whole area of the circle, over the old style of
4mfls: Youanswered: Ne. Ina technical point
of viow you are correot; but I hardly think you
mean to state that the full leverago area of any
givon diamoter does not contain more power than
the samo diameter or area, only balf or quarter
flled with leverage area or wind surface. Do you
#0 mean, and upon what principloe is the statement
based? A. If a windmill could utilize all the
power in a cylinder of wind with a diameter
oqual to that of the salls, of course it would be
woll to give the sails the greatest area possible.
As this fs not however, it is casy to see
that therewill bo an area which Is best for any
given oase. This arca might possibly be determined
by analysis ; but it is generally fixed by experi-
mont.

(28) M. A.asks: 1. When was power first
obtained from olectricity? A. Page's magoeto-
clectrio engine, desoribed tn Slliman's Journal,
vol, XX, 1531, was probably one of the first con-
structed In this country. 2. Which is the best di-
rection in which to cover magnets with wire? A.
Dr. Joule's very powerful eleotro-magnets wore
wound In the direction of their length.

(20) W. L. P.asks: Is there any difference
betwoen one inch square and ove square inch?
A. No.

80) M. A, (. says: We desire to put &
ll.‘hmlurod upon a ohurch spire, 120 foot high.
About 12 fet of the top mmmlualml:ah
which terminates in s point covered with Kol
Joaf. Would you ndvise us to carry the rod above
tho finfal, or would it bo better attached to It k0
that the finial will constitute a part of the rod?

B
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minals of each coll connected as shown. Now, If
if we connoct ono pole of the battery at —and the
other at -, tho ourrent will divide, one half pass
ing through eaoh coll in the same direction, pro-

(81) J. W. P.asks: Is there anything that
may be added to collodion for ferrotype plates,
that will make {t hard enough to stand a brush af-
ter the picture is taken? A. There Is no forelgn
mattor that can be added before the pioture is
made : but a collodion made of long fiber cotton,
with an excess of ether, will usually answer best.
If this will not do, flow the plate while wot (after
the picture is taken) with dilute albumen or gum
arable,

(82) I. 0. A. says: I am straining my eyes
by working in white wood and reading by lamp-
light. I wantto use spectacles, but Iam told that
{f T onoe use them I must always use them. Is
thisso? A. Speotacles of the proper kind may be
used toassist the eyes to see Indistinet objects; but
if there isnot light enough to see well without
them, their use would certainly be injurious.

(83) A. E, asks: How can I make a good
washing fluld? A. Makea strong solution of wash-
ing sodn, and render it canstio by the addition of
quicklime.

(84) W. C. asks: How can I cement emery
together? A, Uso the best glue,

\85) L. J.T. asks: How can I make a good
baking powder? A. Take tartaric acid 5 parts,
sesquicarbonate of soda 8 parts, and potato flour
16 parts. Dry them perfectly, mix, pass through a
sleve, and keep free from moisture.

(86) J. E. J. asks: Has it ever been ex-
plained how the common turkey buzzard is able to
mount up without flapping his wings? A. We
thinknot. See p.202, vol. 82,

1. When will Saturn and Mars be in conjunction
again? A, About 4 o'clock A. M., July 28, 1877.
2. Would an achromatic spyglass of 50 powers be
of any uso for astronomical observation? Would
it enablea novice to discern Jupiter's moons and
Saturn's rings?  Would it show the globular form
of any of the planets? A, If you have & spy-
glnss which will give you good definition with a
power of 50, you can seo all you speak of and a
good deal more.

1. What I8 the proper name of the gns gonerated
by burning bituminous coal ? A. The larger part
{s carburetted bydrogen; carbonic oxide and car
bonlcacld gas are also present. 2,1y it polsonous A
A, Yeos, slightly.

(37) J. H. asks: 1. How do engravers lay
the design on the plate before they commence the
operation of engraving? A, They coat the plate
with a thin layer of whitening (n water, and then
use o red toansfer paper, tracing the design with a
steel point. 2, In deawling the engraving tool over
the face of u copper plate, will It not leave n rough
or featber edge? A, Not if the copper is of the
right quality, and the tool {8 sharp and in the hand
of a qualified operator.

(88) J. R.C. asks: Can you give me the
meaning and derivation of the word terra cotta?
A. Terva cotta (Itallan) means * baked earth,’” and
is the name for ware made of a paste of white
clay, fine sand, and pulverized broken crockery,
slowly dried, and baked to hardness.

(39) T. T. Y. asks: 1. What are quaterni-
ons? A.* A quaternion 13 the quotient of two
divided right lines in space, considered as depend-
iog on & system of four geometrical elements, and
as expressible by an algebraical symbol of quadn-
nomisal form."—Sir William R. Hamilton. 2. Where
cap I ind anslysis of them ? A. See three admir-
ableletters of the above-named author. Youmay
find them in Nichol's “Cyclopsedia of the Physi-
cal Sciences.” We do not know the publication
you mention.

(40) J. G. S.asks: Can you give a good
cure for cracks in the skin of bands? Tbe points
of my fingersand thumbs are badly cracked, and
although kept as clean as possible, glycerin being
applied, they will not heal. A. Try spermaceti
ointment.

(41) W, B.H. asks: Please give me a re
cipe for making oil paste shoe blacking for shoes.
A. Take Ivory black 16 parts, treacie 8 parts, ofl of
vitriol 4 parts, dlluted with water 2 parts, ofl 2
parts, gum arabic 1 part, soft water (for final dilu-
tion) 64 parts, Mix well,

(42) Z. Q. Z wnsks: What substance is best
1o use on the buck of postage stamps, edges of en-
velopes, oto,, to make them adhesive? A, Try n
solution of gum dextrin (see p. 251, vol. 20) with a
little refined sugar fo it to provent the paper from
ourling up when dry.

(48) K, says: When throwing the spec-
trum of vaporized metals on the screen, is it
ususl or best to use the condenser, as In the
muglo Inntorn, bosldes the focussing or condensing
lenson the stand Just before the prisms? A, Yos,
Place the condensing lens between the lantern
and prisma,

I Will there bo any disadvantage In mak-
Ing up a battery of 12 one gullon Bunsen cups
and 4 one quart Grove cups? 1Is there any loss of
tension or quantity by uniting Bunsen’'s and
Grove's o the same cirouit? A. No, unless the
reslstance of the circult outside of the battery is
very small, In the latter case the 12 one gallon
cups alone will give the stronger current. [f the
oxtornal resistance of the elrcuit is of any consid-
emble magnitude, the best effect will Lo obtained
by unitiog all the cells In serles, The latter com
binution slways glves thoe bighest tension or po-
tentinl, £ Ploaso glve full lustructions for sottlog
up the Chutaux battery; mentioned w your prper
of May &2, I876. A, There are severnl modifion
tons of the Chutaux battory, one form I8 made as
follows: A glass or stonewnre Jar I8 perforated at
the hottom, und mn Inverted sucer placed ovor
the hole, BSingle plates of zine and carbon are
then wrrnngod on opposite sides of the jur, and a
sheot of tin or other thin metal placed in the mid-
die (betwoen the zne wnd carbon), The side con-
alning the zlne plate s flled with sand, the 0Oppo-

dto sido, containing the carbon, with pounded
®oke, aftor which the motal partition is withdrawn
and a thin layor of sand sproad over all. The ex-
citing fluld {s contained In mn inverted jar over
the battery; another jar beneath catohos the liquid
after it has passed through the sand and coke.
Take 15 parts, by wolght, of water, 1 of blchm;
mate of potash, 34 of sulphide of mercury, and 2
of sulphurio neid, to form the solution,

(44) K. asks: 1. Whatis the best sized cell
to use for a battory to produce tho oleotric
hght? A. With an equal pumber of colls, the
larger of two sizes gives tho most heat and light.
2. In amalgamating zincs with moroury, will It do
to immerse the zincs In mercury, or would this
give them too much morcury 7 A, It is usual, nf-
ter the zincs hiuve been properly cleaned, to place
them in ashallow dish and pour the mercury over
them with a spoon. They should bo carefully
brushed afterwards to romove the oxcess of mer-
oury. 3. How long should the nitrie acld last Io
the Grove battery? Why does tho current be-
come 80 weak whon tho nitrlo ncld becomoes
weak? A. That depeuds upon the Intensity of
chemical notion, With a given quantity of acld,
2ine, ete., i certaln dofinito quantity of oleotrlolty
will be evolyed. This we may obtain in a longor
or shorter timo by making the resistance of tho
elrcuit inrge or small; I it {8 very swall tho but
tery becomes# porcoptibly wonkened In a very
short time. 4. Does not the current dopend on-
tirely upon the decomposition of the zine? A, The
ourrent is the resultant of all the chemival actions
which take pluce in the battory. 5. As platinum
{s a very poor conductor, {8 not the current weak-
ened when passing through the platinum strips
from the nitric acld to the zinc? Somotimes the
strips become 80 hot as to almost boll the acld in
the battery. A. Anything that adds redlstanco to
the circuit necessarily reduces the current pro-
portionately.

(45) P. D. 8. asks: Is there anything that
wili destroy the attraction of a magunet whon
placed between itand steel? A. Noj but the at-
traction may be partially neutralized by Interpos-
ing a heavy piece of iron.

(46) N. S. asks: 1. Should all spirals, for
lifting electromagnets, induction machines, mng-
neto-electric machines, relays, and sounders, bo
{nsulated and wound on bobbins? A. All wires
for electro-magnets, ete., should be insulated; es-
pecial care must be taken in this particular for
secondary coils of induction machines. When the
electro-magnet is small, it is often covered with
paper, and the wire then wound on the core it-
self. 2. If 1 should wind flat spira's by commenc-
ing at one end of the bobbin, and wind a single
flat spiral of the requisite diameter, then drop
down 1o the shaft of the bobbin, the wire remain-
{ng unbroken, and then wind another fiat spiral,
and so on till the bobbin is filled, will I have a
good secondary for an induction coil, if I insulate
properly between the colls? Orif I take a plece
of insulated wire, commence at its middle, and
wind both ways with opposite ends, and so wind
tbe flat spirals, and continue each way from center
of bobbin toward the ends till filled, will this be
equally good? Which is the best of thesetwo?
A. For medium sized colls,it is better to divide the
bobbin in two parts. Then place it in a lathe, put
one end of the wire through the dividing disk, and
wind back und forth continuously until one end of
the bobbin is full. Turo the bobbin end for end,
connect with the finished coll by the wire passing
through the dividing disk, and wind as before (or
theftsecond coll

(47) A. 8. F. asks: 1. Does it make any dif-
ference in the power or the wear of a horizontal
engine whether It runs over or under? A, No.
2. Is a speed of 125 revolutions per minute too fast
for an eogine of 14 Inches dlameter of oylinder,
and 24 Inches stroke of piston, sald engine belng
well and carefully constructed with a view to
such speed? Band wheel I8 8 feet {n diameter and
of 18 Inches face, and welghs about 3,600 1ba. A,
No. O Isitentiroly safo to runa lino shaft, of 21§
or 24 Iinohes dinmeter and 140 feot long, recelving
the power of a 70 horse power ougine at oneend,
and carrying pulloys ns largo as 42 (nches dinme-
ter und of 16 lpohes fuoo, at n speed of 800 revolu-
tions per minute, such shaft belng st class in all
respoots and earefully put up? A, Yes, 4.Would
It be safe to use 20 horse power from suoh shaft, at
the furthor end from the engine? A. Yes, If (ts
bearings ure not too far apart,

(48) J. O, sayn: There is » pump in & well
85 foot doop § the pump (s situated 66 foet helow
the surfuoe (20 foot from the bottom of the well),
The pipe abovo the oylinder 1s 85 feot long and 14
inohes In diamotor. The eylinder of the pump is
244 Inchies In dlameter, and the length of the stroke
of the plunger is 0 lnches. The pump will pump
water, but itis vory bard to work it. T he plunger
makos 40 strokes & minute and s worked by n
crank, s the pipe contalning the pump rod large
enough o take the quantty of wator as fast as it
is pumped ¥ A friond says the pipo is large enough,
but that the plunger should make a lnrger number
of strokes; and If It does this, he thinks It will
work moroeasmily. A, Your pipes, especially the
suction plpe,would enable the pump o work morm
easlly If they were o little lsrger in diamoter.,

(49) T, J. B, suys: How can Iquarter the
driviog whools of o locomotive ?
of quartering do you mean?

(50) J. B, ¥, says: In a recent issue, you
state Lo u vorrespondent that you know no way of
pnnluumummnllum-mmly In an oleotromagnot '( wo
north or two south poles. I send you berowith u
skotoh, showing sovoral waysio which this wmay bo
done, us (L may Interest those of your readors .uhn-
are oxperimonting in electro-magnetiam. Mig. 1
represonts the cores of un ordinary ele tro-mag

A, What sort

net, colled 1o the usua!l manner, but with the ter

ducing at a a two north poles. If we change the
connections of the battery, reversing the current,
both cores at ¢ a will become south poles, and in
both cases B will be a consequent point. Fig. 2
represents similar cores, but so colled io one con-
tnuous line that the current shall flow around
both cores in the same direction. When connec-
ted with the poles cf the battery as shown, both
poles will be of similar pnme, say north; and if
the connectlons are changed, both poles will be
alike but opposite to those last named, and in both
cases B’ will ben consequent point. Fig. 8 repre-
sents similar cores, but so cofled that the current
ghall flow around each core in opposite directions.
This will produce one north and one south pole,
and a neutral point at B”. Fig. 4 represents a
stralght bar magnet with each end coiled in oppo-
site directions; when connected with the poles of
the battery, both ends of the cores will show simi-
lar polarity, while the center will be a consequent
point. n order to understand how these effects
are produced, I think it is only necessary to refer
to the electric force circulating around a wire
through which a current is passing, and to state
that the direction of this force or influence is due
to the direction of the current in the wire. To
show this in the most simple form,place a galvano-
meter needle over a wire through which an electric
current is passiog, and the needle will be deflected
in one definite direction; now place the needle
under the wire,and it will be deflected in the op-
posite direction. Now coofine the needle in the
direction opposite to that in which the current
deflects it, and {ts polarity will soon be reversed by
the action of the current.

(51) A.S C, says: W F. C. deserves credit
for coming forward to support the theory which
ullows an ice boat to travel faster than the wind
which drives it, but his diagram carnes a confuta-
tion upon its face. He says that, with the sail set
to an angle of 45°, the bolt, which represents the di-
rection of the wind but not its foree, if pushed
through an interval of 1 inch, will cause the vessel
to move forward a likeamount. True; but thon
again he says: Make the angle of the sall 2236° in-
stead of 45° and thespace passed through by the
boat will be double that passed through by the
bolt or wind. This result wounld bo equally true
with the first, bad he not negleoted to stato that
four times the speed or force of the wind was no-
cessury for {ts necomplishment in the samo time.
Does he suppose that the wind, at & known Pross-
ure, after doiog its full duty in deiving the vessol
ut n cortain rate, can bo made to double that duty
by Increasing ita reslstance twofold, which he
does by leasening the nogle of the sall ono half? If
that were true, what (8 to provont his uttnining, by
dlminishiog the anglo sutolontly, n speed infinite-
ly greater than the wind ? This theory of a boat's
travellng faster than the wind should, hke its
twin sistor “ negutive slip,” be rolegated to the
shados.

K » )
(52) E. D, ( BAYH, In answer Lo & query as

to why the rallway gugo of 4 feor 834 inches was
adopted : My book of refermnoe says that the gago
wiws arigloally 6 foot, and the tlango of the wheel
was on the outside, 'hat not working satisfuo
torily, the flange was changed to the Inside, whioh
makos the mousuremont 4 foot 84 tnohes.

MINERALS, 1O, ~Specimens have been re
colved from the following correspondents,and
oxamined, with the results stated :

E. W, P ~They are sonlos of mica.~(, W. D,
Hoth contaln pyrites, By oxposure to the nir,
#omo of tho pyrites has been eonverted Into sul.
phito of fron.—W. J. 8.~ The glistoniog powder (g
sulphuraet of fron; the binck 18 hornblende. Nel-
thor s yalunble,—J. K. 8.t s 1brous steatite or
sonpstone.~G. P.—No, 1 {8 quartelto., No. 0 ls for-
ruginous quarte. We do not ind the other spoci-
mens spoken of In your letter.~ T, H. A.—The
amount of substance was (0o small for chemical
oxnmination, Try anilioe red, or madder rod, or
rod lead,

COMMUNICATIONS RECEIVED,

The Editor of the SCIESTIFIC AMERICAN &0C%
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjocts :

On the Etherlo Force. Dy W. E 8.

On the Yellows in Peaches. By P. H. F.

On & Hydro-Poeumatio Puzzie. By C. K.

On Diphtheria. By J. P.

On & Boiler Explosion. By T. E. K.

Op the SCIESTIFIC AMERICAN, DBy 5.8, B.

Op the Laws of Proportion. By L. H. H.& 8.

On Carbonic Acid ssa Preservative. By C.W.8

On Heating Cars. By G. W. P,

On Layivg Out a Square. By J, M. D.

On Gravity and Matter. By W. L L.

\180 Inquiries and answers from the following :
P.G.G.N.—A. M, J.—8. D. §.—~F. E. B.—-W.C.—~
J.A~W.E,D.—N.E.—-C.T. W.—-J. B, E—-R, P, —
G.B.R~J. G.B.—W.C.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fail to appear
ghould repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given, J

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, ete,, will not be
published here. All such questions, when initials
snly are given, are thrown Into the waste basket,
a8 it would fill half of our paper to print them all;
but we generally take pleasure in answering brietly

) by mall, if the writer's address is given.

Hundreds of inquiries analogous to the following
aresent: “ Who sells Portland cement? Whose I8
the best shingle-splitting machine 7 Who sells col-
lections of minerals? Who eells machinery for
making school siates? Who makes papier maché?
Why do not the makers of thesand blast apparatus
advertise in the SCIENTIFIC AMERICAN? Whose
I8 the best tle-making machine? Who sells the
best photographie lenses?” _ All such personal in-
quirlesare printed, as will be observed, in toe col-
amnp of “ Business and Personal,” which s spe-
cially set apart for that purpose, subject to the
charge mentioned at the bead of that column.
Almost any deqired information can Ip this way
be expeditiously obtained.

[OFFI1CIAL.)

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were

Granted 1n the Week Ending

December 7, 1875.

AND EACH BEARING THAT DATE.
[Those marked (r) are relssued patents.)

Adding machine, D. L. B. Butt...
Alarm, burglar, A. A. Budd ...
Alarm. dburgisr, H. A. Sherman

Animals in giving birth, alding, W. Dulin........ 190,8%%
Auger.earth, M. and T. B, Way....

Bag, knitted, J. D, Culp (r) ...
Baggage seal. J. S, Crary.....
Barrel, L. E, Sunderland....
Barrel-polishing machine, H, S. Smith....... .. .
Barrel-shaping machine, H, §.Smith.......ccouune 170,909
Basket, Melnikhelm and Chase -

Bath tudb seat, J. W, Nye......
Bath waste valve, W. 8. CarT....ccvivensinnrnnsas
Battery, gaivanic, R. M. Lockwood........ ceners 190,564
Bearings, lining for machine, Lathrop and Weber 179,747
Bed bottom. spring, E. Barton..........cevacenene 70,505

Bed lounge. D, J. Powers... . 190,687
Bedstead, invalld,J Croaby (r) 6,750
Bedatead, »ofa, G, J. Henkels...ovveee  cvvvenvnnn 100,558
Bedstead, sofs, G. N, Seldler, e 1T
Beeo hive, E Armstropg..... eees 190,688
Bird cage, G. Gunther.... «ve 190 887
Bird cage, C. F. Holden............. v ees 10601
Bird cage, hanging, G. W, Fuller....,.. weee 100,800
Hoat-detaching sppuratus, J. Patterson, 170,592

BDoller Injeotor, steam, W, T, Messioger... ...... 170,55
Boot.poliahing machine, Place and Cunningham. 130,768
Boot rubber, J. Plenovl., . 190,760
Boxes, machine for making, B, Jaos. .......... . 170,859
Boxes, making cushions for, i, 8. Dennfson (r). 4,7%0
Irace, back and shoulder, I, K, Allen,........... 170,685
Brace, hip and thigh, H. R, Allen

170,656
Brick dryer, E, F. Androws..... Nk s 170,98
Brick machine, Mitcholl and Kennedy.. . .oovuus. 170,59
Briek machine, A, Morand. .o.oivenins oos oy 170,761
BROKIO) A DYRB< =t o5 onuins snnsrasesbaditsboocars . 170,531

Bung funnel,J, Buek (r).....

T8
Dustlo, A, Cartor ARNEINENE RN « 10,710
Butter carcier, b, F, Roberts.... . 170,10

Can, pafot, M. BraY  (iovsnnsnanvessonns
Can-seaming machine, W._J,
Can spout, oll, D, G, Dustin,

Cane gun, ( Melaye SRS EALS KRR TAE son il

Car axle box washer, C, I, Brown Ndersh 10,51
Car axle washor, W, H. Fitz Gerald....... vons 130, 508
Carcoupling. J. T, A. Lowlis, - SRATAGNS 10,78
Car for one rall maliroads, B, Stone o e 190,000
Car vealllation, G. H. Storey ., « 1, TR
Car wheels, casting, W, Wilmington,. 150,98
Carding engine feed, J. G. Freeman . 170,842
Carding machioe feed, J,. J, Dewey » anes 100 508
Carriage axles, collarson, J. Krlteh, .0 ovvinnnnn, LT
Carrisgo hows, setting, J. N, MeClymonda, .. 190,558
Carrisge wheel 8, W, Ludlow., . .ioivvninnnnens 170, 566
Cartridge priwer, W, 8. Smoot Re5 - suTRe s 170, 7%0
Cartridge sholls, heading, Sallsbury and Wells, .. 170,78
Chandeller, J. MattheWn, .\ iiiiinrnesiene, 190,578
Churn, reclprocating, W, MeKinloy....... - 10,
Clgar, M. Rosenthal = I'IO:‘AJI
Oigarotto mouth plece, D, Marquls......... « 170,752
:'luy pulveriziog machine, J, N, Kerpor, « 190,748

Jleantng compound, MeUugla ef al, ... ad :
CIoTIh, 3. O, MUIEE v ez ot LR
Clothes dryor, i1, J, Drown & \?IJ.N.N
Clothos tue prop, O, €, Behwaner, . l?\)'“l'(ﬂ
Coal chiute, portanie, k. B Hoopes i no'u
Coal oll motor, F, Blrger.... ......... m'm
Cookling utensll, A Viehmeyer...... y

> sesansasnany 190,000
Coolers, elo,, stand for water, W, L MebDowell,, 17098
Corn drill, J. R, 8, B, and G, W, Rude IN‘“

Corn sheller feed belt ete, W. R Quartp® 1,9
v




R

S T

28

———— e s ——
. 0. Glehrist.......... svass os 130,78 | Rein holder, G. W, Miller, Seanveies 0, S48, <1, Temple, Hamilton, Ont, Combined tube kettls
o.m,“w‘"'wmm L. B, St ..., . 130,382 | Rice mortar, N, O, Tilton....... and cooking apparatus. Deo. 1, 189

Cotton openers, beaters for, R. Kitson
Countershatt, W, Freeho .o oo oo

Cultivator, . B. Moore.. enannee 190,882

Culttystor, rotary spade. D. W. Brodoax 8r ... . 190,681
Curry combs, C. A. Hotchkiss. .. ITATR ﬂl.‘ﬁ. ™, &
Curry comb, C. W, Saladee (fh....oooeee Sebheste e &8
Ourtain fastener, T. E. King..... .10,

T AT

Curtaln roller brac H.L. Juad .
< . 10,819

< dote, J. B. G 2l

MJ. O. Moore.. . 10
Demijohn, D. H. Shounds s 190,008
Dental plates, disks 1o, Q. A, Seou v 10,76
Devaporizing apparatus, L. K. lfulltr e .ee 108
Dish washer, M, E. Whiteside... ... l’.t‘.n}
Door spring, W. H. Myers... o 190,855

Drop light, R, M, Shonlse...... s 1T
Drylng apparatus, A, Wikder...... . lw.l:‘l
Egge, substitute for, J. A, Grifin,, o 100,60
Klevator, hydmaalic, T, Stedins. .. ....oooeee . 1,581
Embankments, forming. Esds and Andrews, < 10,82
Eagine, fire, G. E. Barker ......ccovvniniee . 10,00
Equalizer, draft, L. F. Smith. IZ\I.Q)
Egqualizer, spring, W. Smith. . X
Fan, automatic, B. Lingane oes 190,863
Faueet, W, L. Brownell... o :;::
Feace, W. A. Couch... e
. 150,8%0

" o 10,891

Files, stripping, J. Garland........ S A
Fire arm, dreech-loading, C. Green. . 190,669
Fire, extingulshing, J. H. Connelly « 1080
Firepisce beater, J. M. Atkinson... e 190,501
Fiue lnlag, C. A Freemad.....ccovvenes . 1osh
Frult and egg packizg dox. J. AL Miller.. v 10,655
Frait baaket, N. L. Tock.. e 190,920
Frait, m;:-uerm : vee 10,500
Fuel, molding artigclal, H.Cottrell.......cou e TS
Farosce, puddiing, S. Caddick (... - ves 68
Furnsce siag, disintegratiag, C. Diedbold. v 11T
Gage. steam pressure,J. Banden....c.ooiee s 170,76
Game spparaius, M. C. Barr.... essns 300 008
Gas apparatus, P. L, Allalre... e 190,799
Gas, tag, C. L, Vasg vee 170,588
Gas-mixing machine, L. Lansxweert, e 190,637
Gate, sutomatic, B. S. Rinker. . 170,59

Glass moid, H. Franx.............. . 10
. 1.0

Graln conveyer shatt, H. I Chamscefal... .M
Grataing plates, frame for, . A, Acams.. . 0658
Grate, M.G. Fagan....... . 108
Grate dar, W. C. Chilids. . 130,87
Gun, cane, C. Melage....cooonn F— X )
Gun carriage, M. M. Fraazinl 170,80
Hammer, drop, C. Lusted. . .oivinaranncassns 130,863
Haroess saddies, J. Maclure . ..1%0,976, 190,871
Harness saddle, J, W.Schwager N,
Hasoess saddle, A Teas......oooniens vee 190,916

Harvester sway bar gaide, W. B, Baker.......... 170,84
Hats, covering reeds for, G. A. Shepherd (r)... 6,2
. 19,7

Hester, firepl J.N.A cosevaney . 19,81
Heater, locomotive feed water, W, Halsted, « 190,59
Hide -scouring macbine, C. Boge....... « I
Hides, treating, W. H, Rolmen.... v 10055
Hioge, D, W, LoDg...oovesn s 190,550

Hinge stiachaent, strap, H, Mlnn
Hinge, shutter, ¥. Beckert, Jr........

Minge, strap.J. G. Reynolds, 170,768
Horseshoe, N, J. Diatherwick . 170,800
Morseshoe, A. W, Smith . ... ..... . 190,911
Horseahioe ualle, fnishing, H, A, Wi . 150,78
Hose snd tubing, T, H, Donbam, ...ooiviiiena,. 19,828

Hose, ote,, preserving cotton, T, I, Danham. ., 170,829

Hose, hyarsullc, 8. W. Bakor.....ccovviiiininans, 170,508
Hore noxgle, I, W. MeGaffey......... 17,753
Jack, by ife, B, M. Dudgeon (r).... . B
Jelly cap. B. ¥, Cali....ooviviaiinrnins s « 190,815

Journal box, lubricating, H. E. Smith

Kaybook, J. H. Goted....cciiers srrviies . 19,668
Key bole guard, ¥. W, Bechmans, .. « 1,
Kitchen utensll, J, C. Noble...... . 170,88

Kitehen ventilator,J . V. Montgomery..
Ladder, fire encape, J. A, Groshon,
Lamp, street, M. Wellington (r).....
Lathe for spoois, W. B, Landfear... 272k m L
Lathes, planers, drilliog machioes, J, Mnhru.. 170,653
Lighter, su omatic gas, Stockwell etal .......... 19,018
Lithographic damper, H. Volirin,.
Lock, indlestor, L. R, Norman
Lock, time, 8§, W, Hollea (£)....uovvunes -
Lotomotive feed water heater, W, n.huc

Loom temople, J. C. Thiekine, .
Louvre, ventisting, G. Hayes, .
Luneh pall, H. W, Bchussler. ..
Mariner's loz. G. E. Elliote,,
Meat entter, G, W, Rawson ., ......
Mechaniesl movement, C. B, I‘uh!n.wn
Medica) composition, 1. T, Thrash..
Motor, coal oll, ¥, Burger,........,

sese 170,008
e 10
veee 170,918
wise 190,018

Mowiog machine, W, C, Douthett, . 170,965
Opstmesl machine, B, Krue........ P A
11, ot for prescing, T. 1. lnrvm .............. 170,08

Ol tanks, man hole cover for, W, 11, Anderson,,
Ore concentrator, J. LoagmaM .,
Ore separstor, P, Osterspey...
Panuler or bustle, B, Mering |
Faper box, E. W, Deanlson .,
Paper drying machine, C, 8, ('\ui ........
Puper perforating machine, I, MeAleer. ...
Parement, sone, J. McBean

Photographic eye rest, 5, M., Willlams
Plo plate stand, A, Moody....... ..., ‘
Pltman convection, G, H. Barnest, .
Plaltiog mackine, M. M, Macdonald.. .. ...,
Planing mackine cutter hesd, 1. i, Baker,

Flanter and dlstributer, seed. M. ¥. Curlee,, 19,
Platiter, cheek row, W, K. JOhBoo®. ........00unss 10,60
Plaster, corn, Umeiner & Sehfttier, 19,7
Flanter, band seed, T. J. Tubibell. . 19,085
RERNOR o WU, o5 ) o ov o 45 s casiionvehabiintos b iapecs i,

Plow, gaog, T. M. Nhaw.. Siiaps 190,78
Plowing avd secding, D, lr‘v.'

190,
Pristiag press, perforated, lnnvun .
Propelier, serew, 5. A l‘.u'n«vn_ 150, ve
Pump, W. MeBarnard - . 130 0
Pamp bwlo! roupling, N n lnvu 19,54

Pamp yalve, Habbard & Mart,, e 10,7
Pump, expansion bucket, D, W, Witaner ; 1,9
Radintors, slr vent for steam, G. W

Make . 190,50
Ball bolder, C, W, Mattheows 1,00
Hatebet wheel, J. F. Thomes ...... 1o.01
Refrigerator  E B Jewett %0
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Running gear. L. D. Hard, LR
Sad fron, A. L. Parcelle....ooooaii %
Salt and sugar, making, Weaver & rm"u

Sand sl gravel heater, J. . MeC, Perkine.......
Sash fastenor, B, Flseher.......ooviiiii .
Sash bolder, . Lugeabell. ..o
Saw, crosmscut, J, E. Emerson

Sawing machlve, 8. W, C. Adamas. .

Sawing machine, band, W, W, Carey..
Screw-cutting dle, V. J, Reece, ...

Seat, school, W. A, Rradford, ...
Sepanator,grain, D, A, Caswell,.
Separstor, ore, P, Osterspey.....
Sewer basin, Brady & Ward .. ...
Sewing buttons to cloth, ete,, J, C, Taft,
Sewiog machine, J. Kelthe .. .cooiiiainanne
Shaving cup, Schauble & Dohm
Shears for metal, T, Berridge, ...
Sled, chifid®s, B, N, Tueker.....
Sled propelier, D. W, DeVaorest,
Smoke dinm and water hesater, N, A, Moore,
Sofs, N. M. Mackense. ..ocouves o vanee essasans
Soldering fron, Andervon & Goldy
Speaking tube, R. 0, Hooper, ......
Spectacles, F. Yelser, ., ..... .
Speculum, Hanling & Higheo,
Spinningring holder, G, Draper,,
Spoke socket, H, A, Holt,,
Stereoscope, W. H, Lewis,.......
Stills, condenser for, ote., u Il-nl- .
Stove,S. H. LA R00...vieciriiriaranes

. 1Mo
« 10816
« 170,80
o 150,00
- 190,
A
o 1
« 190,608
190,919
150,718
o 1088
o 1.
« 10,50
« 1.m
o 190,97
« 170,561
« 170,50
- 10
w100
< 19058
. AW

Stove, cooking.J, ¥, Adama, « 10,08
Stove, cooking, E. Bussey (r)... - oW
Stove, cooking, F. H. lamiiton « 190,80

Stove register, White & Lewin, - 1
Stove ash sifter, A, C, Corse .. 10,0
Swing, W. P. Rogers.......... . o 190,00
190,
o 10,85
10
10,80
w
« 190,685y
. 190,68
w10,
o 1 68
« 19,478
o 100
. 190,082
« 1 N2
e 190,806
. 10,719
w 190,757
. 190.%
« 170,59

Table, troning, W, P, Hall,....
Tables, corner for, R, Ewald..
Tack, E. P.HInokS, ...ccovviie
Tag fastener,J, M. Goodridge, (r).
Thill coupling, T. McCatfery...
Ticket, B. Morse, ... RS
Tire, H. Thompson..
Tire gpeetter, M, Schou.,..
Toogue suopart, J. D). Meals.,
Tool bolder J, A, B. Williama
Toy pistol, T. J. Carroll........
Toy trundie and bell, W, F. Starr .
Tubing, fnlshing metallile, H. R, Bcn'ell
Twinecutter, ete.,J. Eltel,..... o pesecses
Valve, safety and rellef, J. W, Melling
Vane, weather, W, H, Pickering....
Ventilator, J. L. Faxon......

Ventilator, kitchen,J V. Montgomery.. . 10,8%
Vise,bench, G. M. EVADS. ....cvnvnnnanans B L A |
Vulcanizing apparatus, J. D, Helges < 1M

Wagon, dumplog, H. Balley (f)....o.oouees
Wall paper, trimming, C, Boust,
Washing and wringing machine, Cﬂlq ll al,
Washing machine, J, F. LawsoD....covvveens
Water meter, F. Pollippl.........
Weather vane, W, H, Pickering.
mml Plerpont........
fag, H R. Jacks
Windmill, )(. D. Cammine............
Windmill, D. Lampson.......
Window sash, W, W, Evane. ..
Window shutter,8, Vietor ...
Wire, threadiug and Inserting, 8. !: snuu. Jr.... 17,689
Wood-bending machine, E. Q.§Smith
Wood, etc., pressfor drylng, S. Swartz..
Wrench, B. ¥, Joslyn.....
Zinc from its ores, distilling, G.

DESIGNS PATENTED.
£520.—MoxxY Box.—J, G, Baker, Phifladelphia, Pa,
8,821 —Cassixerx.—C, Clarke, Rockville, Conn,

a2 -8 o.M, Landenberger, Jr., Pblla. Pa.
852 . —Trixxixo,—C, Lindentha), New York ofty.

ESM . —~Grasawane . —F, 8, Bhirley, New Bedford, Mass,
8,525,850, ~ EXunorpEny .~ W. Stelnbaus New York ofty,
857 . —GLass Disnxs, —J. 8, Atterbury, Pittsburgh, Pa
529, 8,520, ~EMnnorpeny ,—E. Crisand, New Havon,Ct,
5,800, ~IngaTaANDA —K, Fixxer, Philadelphia, Pa,

8581 ~INKsTANDS U, B, Hatch, Esst Cambridge Mans,
§,82.~Tox Cuantor.—~E. R. Ives, Bridgeport, Conn,
8,55, —INksTANDN~H, 8, Kerr, Phlladolphia, Pa.

S50, ~Fuaxe Conxen,—C, P, Pololer, Bostou, Mans,
5,555, —8urnt Frox e, V., H, Rothechild, Now York clty.

SCHEDULE OF PATENT FEES,

On each Caveat..

On each Trade mnt .
On fling each l”"cnlnn lor "
On (ssulng esch original Patent, .. ...
Ou appeal to Examiners-in-Chief....
On appeal to U ! rof Pa
On applieation for Relssue.,
On Aling a Disclaimer, ., «
On an application for Deslgn (3% years)
On application for Design (1 years)...
Oo application or Desfgn (18 years),....

cevnse ......”0

B8 N, F

Van Denschoton, Hillalale, N, Y., U. 8,
Boot »ole and heel protector, el Deo, 4, 1738
5,89 . ~J. C, Bchoomaker, Geddes, N, X,, U, 8 Light-
ning rod standard Dee, 4, 149
B0 - H. Balley, New York ofty, U. 8 Tabalar fues
for steam bollers, Dec, 4, 1878
8,061 L, A, Scadalng, Toronto, Ont. Printer’s galley
Dee, 4, 1833
5,003 ~J. I\, Relyes, Hickeville, Ohlo, U, 8. Neek Jyoke

lenther, Dee, 4, 1IN

A dvertigements,

Book Page « « « =« =« « 81.00 n line.
Inslde Puge « « « « « « 75 cents n Hne,
Engravings may head advertisements at the same rate
per line, by measirement, as the letler prem, Adver-
teements must be recefved al publication ofice o
carly as Friday morning o appear in next taue.

ARare Chance

FOR

Advertisers!

¢7 THE FIRST EDITION OF g3

Wrinkles and Recipes

belog nearly exhausted, a second edition will shortly
be Issued. A lmited number of advertisements will be
recelved for (nsertion lo all coples printed during the
Centennial year, The rapid sale of the Arst edition,and
the Immense drmand which now exists for the book,
enable the Publisher to assure sdvertisers of a wide
clreulation, as well as o permanent and lastiog valoe to
el aunouncements,

$F" Terma $20 per page: $20 per Lalf page.
diate attontion Is nocessary Lo secure space.

Address H. N. MUNN, Publisher.
P. 0. llox m. 37 P.rt llo'. New York.

"RAPID

ADDITION !

Imme-

Alﬂ'ol'lldlng Flgures
from Left to Rigut:
or from Middle either
way : or Six Columns at
one time! Done as Quick
nas Thooght! Bent o any
Address on receipt of Price, 00 Cents,
Agente Wanted WILLIAM FURNISS,

l‘oﬂlmlhxllﬂ Il.‘.l'.

"FOR CHARLIES PRESENT.
Get the TOM THUMB mzoumt. m -’ n m
little boxes { working X »ph sp-
paratus, battery, key, wires, and chemicals, complete,
roady for operation. Price $3.30, with full directions.
Can be seen (n practical operation st the **Sclentific
American’’ office, 57 Park Row; a: Packard's Business
College, W6 Broadway : and many other places. Besides
telegraphing, many beautifal experiments can be made,
such ss the magnetic curves, clectric light, Hfuing
welghta, making compasses, magnetizing knives, elec-
tro-plating, &c. F. C. REACH & CO., makers, 26
Canal St., near Center 8t,, New York.

Inn BASTET xmxn:lc ENGINE ‘:3?
o BATTERY, for gaing Sor e Mo
?vlu Parlor and Church ¥, OF vwnmﬁ

DJR&LB-—EC Flox muo:‘e:“:

and o % For %hn snd st
coan!

dras. with stamp. THE BAN MAGNETIC EN-
u 'E €00, 1118 Choxtnnt Sireet, Pbiladeiphia, Pa.

H.C.GO
PRE

ST

O0DRICH

FINE MACHINE
(L rageeege

ANrED—Rooond hand :-.::unu.:"l\)ol-

lotting Machine ~Sha) ine, » Don-
Dib-hoaded Bhariing. Lat "d i dencripiion and
bottom prices to Bymacuse, N. Y.

CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN OANADA,

December 1 to December 4, 18785,

54U —~J. M, Cooley, Hamilton, Ont, Side plaller,
Dec. 1, 1875,

5,445, =T, Webh, Elyria, Ohto, ", &, Feod cutter,
Dec, 1, INTS,

5,40, -C, C, Roberteon, Hamilton, Ont, Combined cor

set, shoulder brace, oto,  Dec, 1, 1893,
SMT.~L. N. Voutatne, Ottawa, Ont.
rheamatism. Dee, 1, 1975,
1,48 A, Chambers, Marylebone ltosd, London, Eng.

Liniment tor

neamatio signal. Deo. 1, 180,
5,40 W, L, Scott, Montreal, P, Q. Stamping with
rubber type, ote, LDee, ), 199,

5,80, ~1. W, Cuip o ai,, Clifford, Ont. Carriage. Dec.
1,188

30 ~W. P. Pant « al,, Loodon, Ont, Gsag plow.
Deec, 1, \¥8

SAN. ~J. M. Hollsnd, Aurors, Mise,, U. 8. Land roller
and seeding machine. Dec, 1. 1988,

548 ~F. L. Dlakely, Citnton, lows, U. 8, Lap robe
Dec, 4, 1008

355 ~J, L. Morrell, New York elty, U. A, Water supply
and ventlistion of bulldings, ote, Dee, 4, 45

54 8. I, Ghout, Humtiton, Ont, Drrom bester, Dec,
4, N5,

AU A D, Cakie et ol Montreal,P. Q. Apparstas for
rendering doors and gates sclf clostng. Dee ¢, 10

A GIFT WORTHY OPA BOTBSUKILD

One Cent.

gzy of Brown's mmm M
lon

T with & copy of W l.o m
10 WosLn, which h«v-w‘ rb'm‘.
1 uu s thelr oua

sefit 1O any one free who
one cent postal eand. A

DR, O, P. BROWS, 21 Grand 8¢, Jersey Clty, N.J,

]‘ RSPONSINLE ulmm-wu
; aentative who bhas the

A repro-
B e e et
d-.m %H

LD Box 2, Jersey N,

- e
e -

R ————

CENTENNTAL DRILL CHUCK--
Warranted perfect and durable, Holds

61to3121n  Sent by mall on receipt of
srice, $1.35.  Send for new redoced

List of Chucks,
A. F. CUBHIMAN,
Hartford, Conn,

ELERS,

TO ELEC TR()-PI;A'I'BB& JE
AND WATCHMAKER
BATTERIES, CHEMICALS, AND )(AT'.KIAL!
sets ot single, with Books of Instructon for Nieker,
Goid, and Siver l’lullnf THOMAS HALL, !..dn
lurll-g Klectrician, 16 Hromfield Sireet, Bmwl. Mame.
Ilostras Catalo: ue sent free

Pl LES A Sere Oure. Trial box saly 20

o b W, Potoam. S E B'way, N.¥

ITHERBY, RUGG & RICHARDBON. Man-

ufacturers of Woodworth Planiag, Tonguel

and Orooviog Machines, Dantel’s Pla m- 'm "‘

Patent Improved Tenon Muhln«.

ing, and He-Baw Machines, and W n

chinery generally, ﬂﬂnlluhvrj’ Street “M .Il-
(8hop formerly occupied by R. BALL & CU.)

L. B, WITHERNY, ©. 1, X000, . M, RICHARDOON,

DIECAIT.COMANIE,

o THRANSFER FICTUKES with ook of

34 ppe, 1ving Pl Testructions in ths mew

4 besstifel art, sent gt pabd for 38 et

1, Thwy are Hests, Landocy A-l-h

’ v, Astums l’.--- Coanre

They oan bn euslly transferred to any article oo as b fosilale

et beantiinl painting. Alss, & \_.uml GEM c"nouo.

for s A L ‘x-ll- ekt
J, L PATIEX & QO ntawmu-un-l,lu York,

EW & SECOND HAND WOOD wouma
Machinery, Floorers, Planers snd N.lt
""!

and Donble Surfacers, )luuldln: Muhmu
sncunn and Hiast Fans for Shavin
MORE, %t and Chestout 8¢, , )'hndolﬂh Pa

WHIPPLE'’S
Patent Door Knob.

Awnrded & Bronse Medal Amerfean Institut

for 1%, ,I'sz ?«u:-w.m&u-«u.
fastent lmun NOBS » great Improvement over any.
m'ln yet invented for the purpose, a8 It obviates the

P
NEWSPAPER FILE.

—) S—

The Koch Patent File, for CWApADers.
, and
YT xﬁmmm

.nuc
--scn'vrmc"ﬁhl caw "ln ux Km-n'-
wishes to preserve the

every one who
Address MUNN & co..
Y SCIENTIFIC AMERICAN.

GELEBRATED FOOT LATHES.
S Band g2 hw‘m
Giear Cutlers,

n_lsm's BTSN
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S AT £ TV T L}




]ANUARY 8, 18;6.]

’ [ MOMILALENGINL:
A.YRf‘ht MASS

HE COPARTNERSHIT or J. P, VERREE &
o, b«iJnhunl 1o expire by lmitation, that firm,
now engaged In the manufacturs of «I*n wols, ham-
mers, &0., ot Verreo's Milis, Philsdelph \ desiring to
a(-wuunnv Business, offer far Sale the ‘,uod ~will, stoek,
snd fxtares of uld concers af a reasonable lm The

f & much re
:u.ul“v"::. J‘t'l,.u\': 2 £E& Lo.. Verree's
uuu. Oy P' '17:5““ W, G. JUSTICE.

fakize's P, etig & Squariag Achon

yor

R. E. STATE & CO.. Springficld, Ohio.
UNCHING e 12 gn.

C.KI‘AIH\ ER P

DROP i’&nxssts- MIDDLETOWN, to:‘
Boult.’s Patent

verse Motlon
Pﬂnellnl. Variet
Moulding an
Dovetalll
Machin
cutsa Fanels o’
suy Go-ttn or
wtyle of -onld n
solid

with nm
and . Is
Clame

us:
. Moulde
Dou
Dovetalling wi
thiek or thia
wuls, Staple

EF~ Send for Pamphlet and
sunleol work.

lmmMSom Steel Cutters for
all xinds Vu"k.? Moglders
made to uder.

8. CmpomvERy co.

l’A'l‘ENT SCROLL SAWS.

20 Ma-

el:l':crn.lmi:luﬂl TPERL 1‘0 ALL A_\D u:ggrmci
LS\IAN, & CO..

Lor. wd & Cenl.r-l Ave., Cinclznatl, O.

With Disston' s
Sunwn.

Sold by llurdnrq
Tmade LANGDON 4
MITRE BOX CO.,
Millers Fulls, Mass,

$¥ Send for Clr-
cu\ar

T Muchinery of Improved Styles for ma
SHINGLES, BBADIHG AND S'I‘.A S,
Sole makers of the well s PATENT
SHINOLE AND uunno Snrvt )umxx Por circu-
lars, address TREVOR & CO., Lockport, N.Y.

= I IIIIITT‘J WROUCHT

IRON

Beams & GIRDERS

HE UNION TRON MILLS, Pittsburgh, Pa.—

The attention of Engineers and Archllecu 15 called

to onr improved Wrought-Iron Beams and Girders (pat-
anted), in which the comrpound welds betwoen the stem
and fanges, which bave proved so objectionable (n the old
mode of manufscturing,are entirely avoided. Weare pro
pared to furnish all slzes at terms as favorable as can be
obtalned elsewhere For descriptive mha Taph, address
Carnegle Brothers & Co. Lulon ron Mills, lluburuh Pa.

SCLENCE RECORD

Forxr 1376

Scm.\cn RECORD 18
a splendid book of 600
pages, published an.
nually, about the Lith
of January. Illustra-
ted with many engra-
vings. Price $2.50,

Tux Volume for 15§74
will be published about
January 15th, Its con-
tents will embrace the
moat [nteresting Facta
and Discoveries lu the
various Arts and Seci-
ences that have trans-
pired during the prece-
ding year, exbhibiting In
one view the General
Frogress of the Worid

the following Departments:
CHEMISTEY AND ME TALLURGY,

MECHANIOS AND EN
EL }.WTH(LIT\

BOT
“’:&‘;l ,(I‘l 'u{
) HOUSEHOLD ECONOMY,
MATERIA MEDICA, THERAPEUTICS, HYGIENE,
;?:;1(')‘l:llb‘lll‘hr;“)!l(ln\\“ ZAOL (n.\f
’ RESTRI1
GEOGRAPH ¥ AL L R0,
GEOLOGY A \u MINEBALOGY,
ASTRONOM
BIIN:ILAI'H\ AND NECROLOGY,
Every person who deslres 1o be well informed concern-
ng the Progress of the Arts and Sclences should have a
copy of BoiEycE REcORD for 1976, It will be s most In
teresting sod Valoable Book, and rhould have s place In
every Household and Library.
“r e Octavo, lhndmme)y Bound )hz:y Engray
fogs nee §3.590, Beat, post-pald, on receipt of price

All the preceding volumes of Sciexce Reconp
may bo had separately at $2.5) each, or $10 for the
five yolumas, 1872, 1573, 1574, 1875, and 1578, *

MUNN & CO,, PusLisnEns,
87 Park Row,

Scientific gmcritau.

& COMPA
PATENT BI&F COILING REVOLVING STEEL SHUTTERS

ROLAR
Win ﬂf'" n' other opantngs, maKiog tham YIRE AND BU
sw“!? fly Aitad to Btore Fronts, Rear y Sh &“

£ f wood, sultable for
| also ‘V( ™ In yarious Kinds o ; :

md:: Z:‘.".'.'"x'i :::'::k’gf hool 'mllluno Clsr vr'Lu,ln'"n.;':;.:hr;l.n:r.y‘
By ot aot out of order, They are handsome 1o appesrance, and w \ -r! , Shoapest
A "‘.m“ ™ un:ué W ihe new Tridune ‘iullmu lnl ¢ and Hudson Cans) Bullding. 'IL 1Y
:&:‘lnth.::u'l"{ I‘Lmr'rmlmlna fiave bean for yrm 1n ¢ lll n every principal oity throughout Europe,

[

d

Ll toots of uu world

- ey WILSON, Manager, 218 West Mih 8t New York,

Mlll'rn wuvun AN (l)ntlll"l.umluu Parts. Vteans, Beritn, Mé\bourne, &¢., &6,
» —— - S —_—

0. W.&C. A. LANE, Exeter, N, H,, write,
December 13:

“ Weo started the hoavy 20.inch Corn Mill last Friday
you sent to Baldwin & Tabor, Manchester, N. H, Weo
ran It most all day, and ground & bushels corn per
hour, The mill you sent us at Huverhill, Mass., for A,
8. Hook, Iy doing wonderfully, It ls grinding, on an
nvernge, 2,600 1bs. good moeal per hour, and has ground
2500 (b, 1o an hour, 1t Is driven by an ongine with &
Winch oylinder, and takes the place of o 8-inch mill of
another kind that, when doing its best und londing the
engine with all it could ourry, only groupd 1LW001bs, per
hour, If thero s u mill bullt that can best that, we
would be pleased to seo It brought out.”

ground in
10 hours

Catalague
Just vasund.,

ds l hone, Sampies worth ¥l M
$5 t¢0 wo ::Q h'vl.llu;d Co.  Portiand, Maloe. Gno- w. & oo-.
Fleture sat 1o | Al STEAM BAND SAW
The TOLL-GATE! Brutiiiis 9wl |  AND VENEEM-CUTTING MILL,

sll stytes, | 1% 10 30 LEWIS ST., foot b & &b Sts., E. R., N.Y
Brainard Mil“n% Machines and -lie-‘

Always on hand, FULL STOCK of SEASONED
A new Universal Miln; achine for $20. Also Hrown's

Put SCREW MACHINES, snd our pew firainard STENL Hard-WOOd Lunlber

BAR VISE, B, M. M, €., 131 Mk 5t,, Boston, Mass
“OP._ and Morphine hahit abmiutely snd AND CHOICE FIGURED VENEERS,

speallly curnd, Palnless i o publicity. The LARGEST STOCK ! The GREATEST
Svvwl séamp fov pastientars. Dr. Onrl VARIETY ! The Lowest Prices!
tos. 187 Washiagiv b, Chicago. IiL §¥; Encioe Stamp for Catalogue and Price-List,
‘\ LIAM u iy | Y KING-ALBUMEN MANUFAC- rders by mall promptiy and falthfully executed,
mum. ™ & W 5t, Aondrew Bureet, Liverpool Eok . T T T T ‘; =

lvun hl;-n Fatnn witkeut In uv,, o will
& Matc e X o e g
. ;-m;.u w- AL, Swiru & Co., Ag'w, Pals
Nould!n He-sawing and Tenoning Machines, Scrol tne Ji. N B Fern HEAYY GROWTH cse

51’ u eral Wood. Working Machine his preparation. Mewtlon (his pager,
JOIN

HENCK'S SONS § Matteawan
118 Liberty 5t, N THE IMPROYED

Y
Sfml lor G nulunr N.X. tlly.

 PARNS Demascns Spring Stel Sel-Adjusing NIAGARA ,§”'€,ENA,J§E’£,?}§§
\“N'. § 10 12 14 16 n. : Saw, i)l( # John S¢ ew York.,
Price, $1.25 1.01.552.00 2.25

bhard & Aller,

|
With cach frame s included 12 Profit & Plu.snre . BoLE MANTPACTURERS,

'""Tl'm"fu and u;l.:ma{ f{«-n orf A WORKSHOP ExGiNes AND BorLens,
MO patiermnms, meoxket sy COMPLETE g
YoR - S1es Pulleys, Shafting and Hangers

blades, | shoet impression paper, 1 brad awl,with a W,_
fall instruotions, By mail, propaid, on receipt

of price named, 100 serollwork designs free, en 4.35,6.8h.p,
receipt of stamp., GEO. PARR, Buffalo, N, Y. The Myel's 5.7::::-': nu-c:xh;" p:l'cent?rr?l::

PATENT oW 00D m,&g LR@“AQHIN\ERY
an Ma 4 . 108 e Street, New York,
..Mouwx Mechine: un;‘wd Wood! 'tgnh"n"‘. Segl $12 " dny At home. Agents wanted. Outfit and

i Saw A ,,',}ﬁ,“,‘\",-"}_’{,"",’;’,",';’{,'ﬁ"‘ m\t;hl:_:ery. terma free, TRUE & CO.. Augusts, Maine,
. i 1% BLAKE'S PATENT

acnd for Clroulars, ote, 67 Sudbury St., Boston,
INVESTED tn Wall Street Stone and Ore Breaker
$10 to $Q)0 often "tf‘%’o;: fortune. A Crushes al! hard and brittle substances 10

cxplaining size.
even (h:l‘x and cﬁ, of the Wll Street Review. .:!xm‘:llw:lm and :u‘}“c'?;u‘-‘i’z#“"c‘l’

Jonx HIOKLING & Co., Bankers
. and Brokers, 72 Broadway,N.¥. AT L.ASE.LQI‘.'[E:!'E“ Coon.

‘ TE can sell these First-Class 744
Ortave Rosewood Pianos for
Two Hundred and Ninety
Dollars, bocause wo employ no
agents and sllow no discounts to
dealers—they swindle you out of
more than twice the real cost of all
Planos, Wearearesponsible incor-
purated Company. and refer by per-
mimion to the Chemical Natiooal
Bank of New York City, which any
vank in the United States wili sat-
Isfy you Ia by far the strongest Bank
In America. We maxe this statement
Lo prove that our 5 years' warrant
guaranteos our Planos to be fully
equal to any Plano in the known
world at any price, If you will send
for our Catalogue, contdining over

STURTEVANT

1,000 names and realdences of pro- Horer, lh- m un-urpuhlk

minent citizens overywhere, who # New York parlors.

have bought our planos during the New York, .

past soven years, you will be sure to Sopt, 15, 1874. In ounr opinion
there Is no Plano more

find some of therm at your very door
In yourown or some adjolning town,
whore you can seo and try our I'1.
?noa . l\\’elnl,v:nd them e\lrr;when‘
or trial, oaNo state whero you 1o & (. 4. LELAND,
aw this notice. PROFUIRTONS STURTEYANT HoTEL.
Address, United States Plano Co., 810 llroud\\ ’. Noew York,

| OTTS siacuinery. 577

K 1o l\krnl- Ola & \nun - Maie & Fe-
mnlu oo thelr loculity, Tertns & OL 1 FITFREE

OTIN, BROM, & 00.,
HO. 348 BROADWAY ., NEW YORK.

To wuoM 11 MAY
coNorny, — We have
used the U, 8, Planos
for the past slx yoors,

durable, or possessing
A -lupwlnr musieal quali-
tos

Address ', O, VICKERY & C 0., Augusta, Me,

EAGLE FOOT LATHES,

With Beroll and Circolar Saw Attscd-
menta, Silde Rost, Tools, &c. 3 Ahoamd
Engine Lathes, Metal Hand Planers
Neatest tlt.lnl. superior fnish i,o‘
Prices, Our new Lnu.o:uc describes
these and every tool  Decessary forthe Am
Meur or Artizan, Send for 5.

! WM. L. CHASE & CO.,

! ¥ & ¥7 Liberty St., New York,

;l( HARDSON, MERIAM & CO.,
An

PATENT
OLD ROLLED
SHAFTING.

The fact that this ahafting has 75 per cent greater
strength, s finer Gnish, and ls traer (0 gage, than any
other In useenders it undoubtedly the most economic
We are also the sole ufacturers of the CxrLEnmAY 1
Corrass' Par, Covrrinng, and furulsh Pulleys, Hangers,
el , of the wost approved -nlr- Prico It malled on
sppileation to JONES & LAUGHLINS,

Try Street, Ind and Jfl' Avenues, Pittaburgt, Pa
1% 8, Canal Street, Chicago, 11}
o bhmllnf this nlmlllnu in store and for sale by
ULLER ID\‘ A, & FITZ, Boston, Mass,
hlll FLAC Ai'l.l'ltlulnlunht N.Y.

\I.nuurmvrnol the latest quproved Patent Dantels’
Jd Wood worth
! \|....I|nr Icnumn llorxl-lnf Boring, Shaping, Vert!
cal and Clreulsr fce sawing Machines, Saw Mills, Saw
Arbors, Beroll Baws, Raflway, Cut-Of, l.lp AW
Machines, Spoke and '‘Wood Tumlng Lathos, -n-l varfous
other kinds of Wood-working Machinery -uh fues
and price lista sant on application, )hnul-c(ur). Vor
cester, M \\ uchouu- 107 Liberty St treet New York

PIERCE & \\ HALING, Mlwasukeo, Wis Machimsts TOOIS

SEEE All slzes at low prices, E, GOULD, Nowark, & J

l-uu BECOND HAND MACHINERY - \|p|y W01 -
HILLS, 51 Cortlandt Street, New York \' EXCELLENT OPPORTUNITY OFFERED
!{ » Enterprising Men: Private Sale of the Missouri
es ’ ..umlu Steam and Gas Pipo Works of the Iate
John Kupfe l.-,.ll\l\lrd at the corner of Second St, and
\\ ash ngton Avenue, (o the City of »t. Louls, Mo, The
hove mentioned well Known os ont, sltuated in
running order,
rustomm, is now,
ourt of St ils County, offored
termus, For particulsrs, apoly
JOSEFH DEGENHART sand CHARLES SEITZ, Ex
ecutors, No, &0 N, Second Street, St. Louls Mo

AF A A MONTIH-Agents wanted every
where. Business honorad l:‘an-lnnl
class. Tarticulars sent free. Address

J. \\nl & OO, St L»ul-.)l--.
R W e ———

CTOR RED . R
ENTEL, MARGEDANT & CO.JJ INtArmtitii it ot

with Steam Drylog
HAMILTON, OO,

"laning Machines, Matching, Sarh and

o

PLANINGAND MATCHING

for the Manufacture of Floorin Doors, Sash, Blipds,

Now York city,

ouse, and & Complete Bystom of Modera Machinery
Gand b Csrdabsomwe omld Peoiwe Lot

&c., at Columbns, Gs. For further particalars, spply to
WM, H. HINDE, Ouyaboga Falls, :!m‘.,

TBADE ENGINE.

— et

Noteelrss I oprnllon Peort
In' vorkmanship—ell Lght parts
of Cast Blast

'Vvvr) Eogine indicated, u»l
valve gorrectied to l.(1": the
ot atialinable resuits

V\.unm.-s superior to A5y
pem! ;-n-u.;t jogine In the
market

Send for Price List and Cir-

cular.,
HenpyMany & HErcuEL

nopy M'va. Co.,
luymn UMo.

v ; ¥ HOW MADE IN
INBGAR 10 ll'Oldllw ftrom
( ° M« ut using dr

‘Altll::r'-:n:“;; ;"M}\:'b‘;“\.‘n‘-’l':rha-kvr hprlnxt)rl.l, ll.n

© Lowest )¥icad and BEXT™

%" Do Your Own Printing!

$3 Prose for onsids, Intals, enveiopes, ete,

Larger tiase (or larger work
Busineas Men b their prioting sed sdrertie
- . Plesonre azd

The Gicls oo

wey fanl a3
w Tul) onta
, b e Mamufarturers,

v Meriden, uu

ENT DOL nl F H (‘P’ﬁrl(l( CORNICE lllul\P
l,‘;..,m"my..t by THOMAS & ROBINSON, Ciacin-
patl, O, Send for Clrculare.

MACHINERY

IRON & WOOD WORKING MACHINER
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

Sn.un COUPLINGS, BELTING, &
&c. lwd!or aud Price List.

GEORGE PLACE,
121 Chambers & 108 Heads 82 N. Y. Cl5y.

Water Wheels.

More than four times as
many of Jas, Leffel's Im-
roved Double Turdbine

slrr Woeels in :’muoa

Dew pam

finest ever putilished, con
talning overd fne llostrs
tione, sent free 10 partics
interested 1o Waterpower
LEFFEL & CO

agteld, 0., & 109 Lib.
erty B5S.. New YNLCIU

Munn & Co's. Patent Ofices.
Bstabnshod 1846.

The Oldest Agencyhas oliciting Patents
in the United States.

TWENTY.NINE YEARS

MORE PATENTS have been secured through
this agency, st home and abroad, than through any other in
the world,

They employ as thelr asslstants & corps of the most ex-
perienced men 38 examiners, specification writers, aod
draftsmen that cen be found, many of whom bhave been &
lected froem the ranks of the Patent Office.

SIXTY THOUSAND mventors have zvalled
themselves of Munn & Co's services In examining their in-
ventions, and procuring thelr patents,

MUNN & CO, In conpection with the publication of the
SCIENTIFIO AMERICAY, contlnue to examine Inventions
confer with Inventors, prepare drawings, specifications, and
assignmentsattond to Allng applications in the Patent Ht‘..'«
paylog the government foes, and watch esch case stop by
stop while pending before the examiner. This & done
through thelr branch ofce, corner F and Tth streots, Wash-
lngton. Thoy also propare and fllo cavests, procure design
patents, tradomarks, and relssues, attend to refected cases
(preparsd by the Inventor or othor attorneys), procure copy -
rights, attond to loterforenves, give written oplnions on
mattors of infringement, fiurnish coples of patents, and, in
fact, attend toovery branch of patent business both in this
and In forclgn conntries,

EXPERIENCE,

A special notice ks made in the SamsTiFic AMEzioax o
all inveations patented through this Agency, with the name
and residence of the patentee. P fien sold, In
pert or whole, to persons attracted to the invention by such
potice,

ts 37w ©

Patents obtained tn Cansda, Englind, France, Belgiam
Germany, Russia, Prossia, Spals, W wcal the Britlsh

Colonles, and all other countries where patents are

granted at prices  greatly reduced Gom former rates.  Send
for pamphiet pertaining specially to foceldh patents, which
sates the coat, thne granted, and the requirements for esch
ocountry

Coples of Putents.

Porsons destring any patent tssued from 1588 to Novem
ber 94, 1867, can bo supplied with officls coples At a rom-
souable cost, the price depending upoa me axtent of draw-
ugs and length of specifications.

Any patont bsaued since November 27, 1887, at which
time the Patent Office commenoed printing the drawings
and specifications, may be had by remitting to this office §1

A copy of the clalms of suy patent bsued stnce 1586 wil
be furnished for §1

When ondering coples, please to remit for the same a8
sbove, and state name of patentes, Utls of invention, and
date o4 patent

A pamphlet contalning the aws and full directions for
obtalning United States patents sent free. A bandsowmely
bound Reference Book, giit edges, contains 140 pages and
many engravings and tables unportant to every Mlentow
and mechanie, and s & useful handbook of rel rence fur oy
erybody.  Price 85 conta, malled free.  Address

MUNN & CoO. 5
Publishers SCIENTIFIC AMERIC AN,
37 Park Row, N, ¥,

Braxon Orecn—Corner B and  7¢n Streois
Washington, 1.«
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merican,

[January 8, 18%6.

e | Advertisemencs,

- e % o= a line.
anuo’?m SEAW W) % ?sgnu a line,
Engravings may head advertisements al the same rale
perline, by measurement, as the lettor press, Ad-
vertisements must bo received at publication ofice as
carly ax Friday morning to appear in next {sswe.

KRLLOGE,
*&d&’ﬁn&' 1"&\1&!’:‘:‘5’&{1&“ B“lb“lhcd 58,

(. G Gunther’s »ons

INVITE ATTENTION TO THEIR FINK
STOCK OF

FUR-LINED
SILK CIRCULARS,

OF DIFFERENT STYLES, PLAIN AND
TRIMMED, AND MADE UP WITH
SPECIAL CARE.

AN ADDITIONAL ASSORTMENT OF CHOICE

Seal-Skin Saeques

OFFERED FOR THE!

Holidays.

502 & 504 Broadway.

An Unprecedented Success

—

THOUSANDE ALREADY SOLD.

Wrinkles and Recipes

Pronounced, by the best Sclentific and Mechanical Au-
thorities, the most valuable Handbook ever compllied for
Enginears and Mochanios of every class.

Contalos the cxxax of the Practical Mechaniam Series
by Joshua Rose, which has appeared during the past
yearin the BOIENTIFIO AMERICAN—Useful new papers
on hanical 1 by dist! {sned experts—Hun-
dreds of lcnouv points In Mechanics and Engineering
fully explained In terms that every one can understand.
No high mathematica or intricate formnls. Recipes of
all kinds for Industrial processes, for cements, for mak-
ng simple instruments, etc. Hints for farmers and for
bousekcepers, The whole is s collection of the very
best practical hints and suggestions which, for several
years, bave been sent 1o the SCIXNTIFIC AMERICAN by
its correspondents snd contributors, together with an
{mmense variety of new materisl by celebrsated authori-
ties.

§7 Price $1.5, post pald. Hsndsomely bound; 290
pages, Large pocket-book size.

Address H. N. MUNN, Publisher,
P. 0. Box 72, 37 Park Row, New York.

HE INVENTOR, M. MARSHALL M. SMITH,

of the lar Adding Pencll, s cut of which s
in ed 1t with an A aE

nut po-lbm: of error. They are
by Messrs, Bnll.h nnd Gilvert, of \o 6857 Californis 81 o
San Prancisco. Price §1. Liberal discoust to Age

snd the Trade. Address sa above, or to Klrtlﬂlle. Io

i

MANUFACTURED ONLY BY

D.ARTHUR BEOWN & CO., Fishervilie, N.H.

\"nnn—-mwnn and Wool Spinnin Mumnu for
hand or horse power, Dew OF seCOn:
SHISHMANIAN & NEALE, 105 Eim zu . Y.

Ly
For sbowing Hest of
s Ovens, Hot Blast Pipes
pu eated Steam. O1] Stills, &<,
KB . BULKLEY, Bole Manufacturer,
ﬂ berty 8¢.. New York.,

OGERB’ TANNATE OF 80D.
I{ SCALE PREVEXTIVE. JOB. G. KOOAPI:OCH(;ER

9™ Send for book on Boller lncrwu“'w.' ine

“H. W, JOHNS Patent

ASBESTOS

BOILER AND STEAM PIPE

Coverings

EN-Use only the genvine. &3
EF”infringers will be prosecuted. g%

H. W, JOHNS, 87 Maiden Lane, N.Y.,

Fatentee sod Manufacturer of ASBESTOS ROOFING -
BHEATHING ~PAINTS-ATEAM PACKING, &c,

LIPOHTANT FOR ALL CORPORATIONS AND

MANF'O CONCEUNS, -Buerk's Wate man's
me Detector. capabie of accurately controlling the
Wotlon of & WAlChIAL OF tatrolman st the different sta-
Hons ul his beat, Bend for tlnu\u
‘\l ERK, ¥, 0, Hox 079 on,

U, ~The salt agaiost ln.l.uunr A Co.. ot New o't
was gecided In my favor, June 10, 1836, Proceedings
have been commenced aaalnat Imbascser & Co. for se
ing, contrary Lo the order of the Court, sad espectally m-
clock with . series of spriogs in the cover, and marked
Fat'a Oct ‘i, Persous us 51 these, 6r any other
clocks § ‘-.fnndu on my Patest, will be déalt wish sccor

Kuoiven, Wolight 4,000 1bs,  Price 1,000,

Addross, J. W. BISEI(
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TO ILLUSTRATE AND DESCRIBE the many
interesting themes and objects presented in the
GREAT CESTENNIAL INTERNATIONAL EXPOSITION
oy 1576, and also to meet the wants of that large
class of readers who desire an increased supply
of Bclentific Information, particularly of the
more Technical and Detalled character, we shall
Issue & SPECIAL PUBLICATION, entitled the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centennial year of
15876, and, perhaps, permanently thereafter. Each
number will have sixteen large quarto pages,
issued woeekly, printed In the best style, uniform
with the SCIENTIFIC AMERICAN, but sepa-
mately paged.
The SCTENTIFIC AMERICAN SUPPLEMENT,
in addition to the special matter pertaining to the
International Exposition, will embrace a very
wide range of contonts, covering thoe most recent
and valuable papers by eminent writers In ALL
THE PRINCIFAL DEPARTMENTS OF SCIENCE AND
USEFUL KNOWLEDGE, tO wit:
1.~Chemistry and Metallurgy.—Embr:
rlz:{ New Chemical Discoveries, lmworcmenlo.
Procestes, with engravin,

of Working iron, Steel, Lead &mpu.nom T
and the Various Metals, wit eunnunot New
Apparatus, New lnﬁ;nnn(lr-n ele,

2.~Mechanies and Engineering.—The
iatest and best papers upon Steam Eopgineering,
Hallway Engineering, Mining, and Clvll Engineer-
Ing, M{ll Work, Textile Industry, with ongraviogs
and working dn-lnn

3.—Electricity, Light, Hoat, Sound.—
Latest Improvemonts in Telegraphy, Telograph
Engineering; Improvements In ulun\r Batterios
Eloctric Englues, Now and Useful spplications of
Electricity In the Arts, with engravings.

4.—~Architecture,—Exampls or the best New

"M:‘:ulqa'\_ar.:ln.dalilll
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85 a year by mail, post-pmd Send 10 cents for Specimen Copy.

5.~Tochnology.~New and Useful hmﬂm

and Discovories relating to THE

menta ln“’hotm .&nlm. ﬁe' s plemnu
New Machinery,

rrornneuu pe nlu o ‘l‘c tile Indn nv-
ng, Dyeing, Coloring, New Industrial ucts,

Antmal, Veguetable, and Mineral~with umﬂun

G.~Agriculture, -ouny, and Hortloul-
turo.~Now nnd soful Information in all branches

5( Agteult &uou f New , Troes,
wha o

acta |n'nuuon 5 Vo c-lt'lnﬁ;:l.' M‘m‘t

T.~Rural and Household Economy.—

The Lateat Information concernlng Ildl mu
rials, New and Valuable Recl n&
ty of Miscellaneous (nformation’ nmnlu 10 Ru-
ral and Household uhln—'lua CUETAYIngS,

8. —Muaterin Io‘lcu, Therapeutios,
1 o= Exhibl the progress of Mediea!
slc’l{n.ro.l::-mm!. branches; New le‘lclul pre-
nuon New Health Applianoces, and much In-
reating luformation.
9.—N-lnrnl HMistory and Zoology.—The
Latest Investigations, Discoveries, and most Inter-
esting Luformation In this departiment of Sclence.
10 & 11.-Metoorology, Terrestrial
l'hnlu, Goography,—Accounts of Interest-
Atmospheric and T Plhenomena, 5
n ., zu:‘;:onll:nl and o, e
l!.—noololy and Mincralogy.—The Latest
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ud llopo'u.u‘ ew Disoover!

I..—Altroao-].—llnol hm Discover-
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Puenomons, ¥ Lrutments, ete,
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THE SCTENTIFIC AMERICAN, now In its Slst
year, enjoys the widest circulation of any weekly
newspaper of the kind in the world. A new vol-
ume commenced January 1,1878. Published week-
ly. Now is the time to subscribe and to form
clubs.

Tax CoNTeNTs OF THE SCTENTIFIC AMERICAN
embrace the latest and most Interesting Informa-
tlon pertaining to the Industrial, Mechanical, and
Sclentific progress of the world; Descriptions,
with beautiful Engraviogs, of New Inventions,
New Implements, Now Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various
nres,

EVERY NUMBER contalins sixteen large quarto
pages, elegantly printed and (lustrated with many
engravings, The year's lsue contains §32 large
pagos, oqual to four thousand book pages, at a cost,
Including postage, of only $3.20 a year to the sub-
soriber,

Bnginecors, Mochanics, Telographors, Inventors.
Manufaoturers, Chemists, Photogmphers, Physi-
olans, Lawyors, Clergymen, Teachors, and People
of all Professions, will Ond the SCIENTIFIC
AMERICAN most useful and valuable, Its pages
teom with interesting subjects for thought, study,
and conversation, and are an unfalling source of
now and lostructive information. As an Instruc-
tor and Bducator, tho SCIENTIFIC AMERICAN
has noequal. It 18 promotive of knowlodge and
progress in every community where it circulates
1t should have a prominent place In every House
hold, Reading-Room, and Library.
Mg sty o

TERMS OF SUBSCRIPTIONS.«-POSTAGE
PALID BY US,
mom:mmummw...‘%
One copy Scientific American, six months.. 1,
Oue copy Sclentific American,three months 1,00
One copy Sclentific American udonocow
Sctentific American Bupplmant.
for ono year, post-paid... ... ... ... 7.00
One copy Sclentific Amulun. | yoar,

and one copy Sclence Reoord.....o.. - &m‘
¥# We make s liberal discoant snd give advan- |
tagoous premiums to those who form Clubs or, ‘
procure Subsoriptions. A besutifully (luminated
Bubscription List, also Prospoctus and Rates, sent

MMUNN - CO.

837 PARK u'tm
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THE MEXICAN-RAILWAY,

In the construction of the Mexican Railway, the configu.
ration of the country has been found to present many diffi-
culties, and the skill of the enfneers has been severely
taxed, especially on that portion of the line known as the
Infernillo; and on the spot depicted in our engraving (se-
lected from Engincering), a bridge over a deep gorge, with a
sharp curve. on a steep gradient, has been saccessfully con
structed by the Crumlin Iron Works Company, of Monmouth.-
shire, Eogland. In building this viaduct, a temporary
structure, with even sharper curves and steeper inclines,
was used; and the value of the Fairlie engines in mouu-
tain railroading was fully proved. Thestream which rushes
down the parrow gorge passes 100 feet below the viaduet,
at the foot of the deep slope of broken rock, fallen from
the bills above, on which the stone work for the plers and
abutments had to be erected. The rocks above overhang
the work, projecting in many places beyond the center line
of ‘he railway; and the workmeu employed to remove these
rocks were suspended by ropes and oo ladders attached to
the trees above.

The visduct cousists of nine spans of 51 feet each; the
curve is of 325 feet radius, and the grade rises 1 foot in 25,
Steel rauls are laid on all the heavy inclines, and guide rails
are introduced on the curves. The rails on the viaducts are
carried by transverse sleepers attached to the upper member
of the girder, to which they are secured by hook-headed
bolts,

Make a Note of It
Those who have never tried the experiment rarely appre-
cinte the benefit which an enterprising, progressive mechan-
ie derives from keeping a record of matters worth remember-
ing. An intelligent workman, especially one who reads, is
constantly acquiring interesting and useful information,
which st some time he will probably have occasion to apply

THE METLAC VIADUCT ON THE MEXICAN RAILWAY

practically in his business. Almost every day he learns some-
thiog new, and says to himself: I must remember this;"”
but unless he has occasion immediately to apply his knowl-
edge, he is very apt to forget all about It, or to retain only &
vague recollection of having some time rond or heard some-
thing about it, The memory, unless bighly trained and na
turally retentive, is & treacherous repository for odd scrags
of useful knowledge not gained by exporience or personal
observation, and every mechanic should have a paper mem-
ory, which will never let a useful fact slip away.

We should advise all mechanics, and especially all young
men with unformed habits who are learning mechanical
trades, to keep note books in which to enter anything worth
remembering which may come to their knowledge. Facts
learned from observation and experience, or gathered from
conversation with other mechanies, useful hints gained from
books, valuable suggestions, or facts of practical interest
found in newspapers sbould always be promptly recorded
and saved. When a book is full, it should be carefully in-
dexed and laid away in some place where it will be easy of
access. The mere fact of writing, especisally it condensation
is required, will tend to fix a fact in the memory, and givea
man a more ready control of what he knows. In any case, he
has the fact at command at al! times, and a book such as we
have described, containing the gleanings of years of study
and practice, becomes of inestimable value to the possessor.
We have seen mechanics’ note books which would not have
been given in exchange for a whole library of technical
works, and we have never known & man to begin the record
of facts who was not giad he acquired the habit.

We regard this as a matter of great practical importance
to mechanics in the trades we especially address. No print-
ed text books contain all the points which & smart mechanic
will pick up in the course of his business, and nothing will
take the place of a scrap and note book. Let our readers,
young mechanics especially, try the experiment, and we

promise them that they” will find immediste and life-loog
benefit from so doing. It will be to many the stepping stone
to success in life, by inculeating careful habits of acquiring
useful knowledge, and making them wiser men and better
mechanics than they would otherwise have become. To sll
young mechanics we say: Never let a fact worth remember-
ing slip away from you. Makea note of it in some shape,
and then pat it where it will be sccessible when you want it
most. The habit is easily acquired, it need consume no
time required for the performance of other and more impor-
tant duties, and the pleasure which it will give will more
than compensate for the trouble involved, even were no sub-
sequent bene fit to be expected from it.—Jfron Age.

———
Young Lions Nursed by a Terrler.

Carefully caged in our Central Park Museum are two
young cubs. They are four or five weeks old, a pair, lion and
lioness, fine healthy little creatares, and are nearly old
enough to be shown to the public. They are the progeny
of the pair of beasts, known as Lincoln and Jenny, in the
Museum. But the mother being from some cause unable
to nurse them, they were at once given to a large terrier
whose puppies were taken away, and who plays the part of
a foster mother. She seems, indeed, as fond of the cubs
as if they were her own offspring, and covers them with
caresges, though they are nearly as big as she is. [t is a
curious fact that lions reared in ecaptivity are not as gentle
as those captured and tamed. The parents of these cubs,
which were caught when wild, and tamed, are very tracta.
ble, while some of the other lions which were born and
brought up in the Museum are sullen and ferocious.

To MAXE brazing solder, ordinary brass is mixed with or
melted with one sixth its weight of zinc. Pour out of the
the crucible, cool,and granulste by crushing with s hammer
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A Disastrous Halloon Ascent,

M. Tissandier, the French seronsut, accompanied by s
party of distinguished scientific gentlemen, recently under-
ook an ascent over Parls in the ballon L' Unicers, in or-
der to make topographical drawings of the fortifications,
While st & hight of 750 feet the balloon exploded ; the great
bag at ones ewptied itself, and the car with its occupants
fell with terrible velocity, the former burying itself In the
ground. Btrange 1o say, slthough every iudividual was more

WHAT WORKING MEN SBHOULD EXHIBIT AT THE

UENTENNIAL.

A paragraph Iy golng the rounds of the dally press about
an slaborate model yacht which somebody In bullding for
exhibition at the Contenninl. Tho hull s to boe made of
countless piecen of difforent woods, the rigging of fine sllk,
the fittings of silver. Kyory detail of a roal vessel 18 1o bo
repeated in miniature; and to erown all, this rewarkable pro
duction is to be the work of an Individual who never has
been aboard the ftyle of oraft ho proposen to imitate We
mention this instance mwraly an ono of seores, almilnr thereto,
which hiave lately comoe to our notion, nod which show that
hundrods of persons all over the country just nt present are

at work with the ldea of exhibiting 1ike results of thelr skill

at the Exposition, In our estimation, all thess people are

makiog an unfortunate mistake, for thoy are simply wasting

valuable time and labor to no good purposs whatover.

If the maker of the yacht above refocred to can produce

model, ¢ut roughly from s log if need bo, which will possess

merlt for fine lines or nuporior design, or which will afford n

now idea regarding safety, spoed, buoyaney, stability, or any

of the qualities sought by marine architects, then he will

perform useful work; but we cannot imagine anything more

useloss than s miniature affair which, beeause built by a to.

tally unskilled person, cannot be supposed to be & model, and

which, too costly even for a child’s toy, reduces itself to an

evidencs of the patience with which the producer has thrown
away his otherwise unoccupled time. If any reader of this
journal is making minute steam engines to run ona five
cent piece, or building miniature furniture or ornaments of
immense numbers of feagments, or trying his hand at build-
ing working models of large machines on a ridiculounsly
small seale, or indulging in any other like effort, we earnestly
counsel him to stop. Wo grant that model building by
learners in trades often serves as excellent practice ; but the
attempts of tyros are not, it is presumed, ever intended for
exhibition, or made with that incentive. To all working men
we say : Exhibit. If you have = really nice piece of work
which you can command, send it to Philadelphia; but let it
be something in your own trade, that is the result of your
own individually acquired skill, and not some useless though
very pretty affair, tinkering at which has killed & few heavy
hours. There will be committees of workmen sent over here
from Europe to examine minutely everything, and to report
thereon, so that no fear need be entertained but that every
article in the great edifice will be critically scrutinized by
experts, and judged on its merits.

It is well to remember another fact about these elaborate
miniature or piecemeal productions, and that is that the yel-
low faced, almond-eyed Chinaman, who is now making his
way in almost every town in the conntry, can do that kind of
work a thousand times better than you,with all your skill in
mechanics, can ever hope to, He can bring over with him
from his own country carvings in ivory, orin that hardest of
substances, jade, and you can form no idea even of the tools
used in cutting the almost invisible lines, much less how the
work was accomplished, Your finest productions are incom-
parably coarse and crude beside these. He can build minia-
ture yachts and steam engines which will excel yours beyond
all question, provided you give him something to copy, and
then ho will reproduce every scratch or nccidental stain on
the original. Clearly, then, when you attempt the work
which is peculiar to the country of the cheapest of cheap la-
bor, you only deprociate your own toll by inviting an unfor-
tunate comparison,

What we want to seo In the Centenninl are first, new idoas,
secondly,evidences of trained and skillful workmanship., Of
the former there will be no lack ; whether the same will be true
of the latter rests with the workmen themselves, Wa want
a display that will tell the world that, besides possessiog
the ablest inventors, the United States containg the moen
who can put ideas into shapes that cannot be excolled.
Therefore if you have spare time,do not waste it in producing

.| something which does not, but somethiog that does, toll

this fact, Do not make fancy inlaid work or build boats,
unless such is your trade;if it be, strive to make the
best inlnying or the neatest model you ever produced,
But if it be without your trade, let It alone; you can
no more hope to competo with those whose trade it Is to
make such things than they with you in your particular
branch of industry, If the article you are to exhibit Is
within your own calling, and is to be the labor of yourself
alono, there layish your work. If the abject is of metal,
make pattorn after pattern until you got & form on which
you can imsgine no improvement, If you can hit upon a
new design—and now dealgns are sadly noeded for u great
deal of useful machinery—so much the better. Then try
untll you obtain perfeot castings; and this done, fit the parta
to perfection. Do not finish with nicke) or sllver plate, but
go at it with thoe file, If you know anything about the deli-
eato and beautiful mochanical oporation of polishing with
that tool, let the world see that you do. It Is evidence of
superior mechanical skill, and proof that nodefects are hid-
den,us might be the caso under a film of plating. If yon are
Iaboring on only & part of a machine, and fellow workmen
are doing the rest, exhaust all your offorts on your part. It
will have the salutary effect of making your comrades do
likewiseo, almost despite themselves, for the finish on the
machine must of course be uniform; and beaides, your em
ployer will hardly refuse to give you the public credit which
wonld be but a just recompense for your akill and industry,
In a word stick to your own business,and let that of other
people alone. If you are tempted to work ou something oul
of your line, bear In mind that others will take care that the
Exposition shall not bo wanting In that particular respeot,

or loss wounded, no one was killed,

and that your amsteur holp in supplylng & deficioncy wounld

— T ———————————
bo tho last required. Show the world the very best you ean
do in your particalar ealling, and this without regard to
whether your Iabors tend to the production of a magnificontly
finished engine or n neatly forged bolt,

STANLEY, CAMERON, AND NORDENSKJIOLD,
The yenr 1875 will ever be & memorable date in the his.
tory of geographical discovery. Within the twelvemonth
two of the most important questions of African geogtaphy
hinve bean setiled ; and in the far north the demonstration of
an open water way between Europe and the countries
drained by the great Siberian rivers is perhaps the most jm.
portant nddition to geographical seience that could be made
in polar regions, Cortainly there remaing for no future year
#o many firstrate probloms to solve,
The sonrce of the Nile! For twenty centuries it hag been
tho gonl of the explorer’s ambition, The boldest spiriy
have essayed ita discovery, only to be turned back by inwn.
porable obstacles, Ita cofjuest waited for the plncky energy
noil resiatloss push of Stanley.
Starting from Zanzibar in November, 1874, with 300 sal-
diers and carriers, an important part of whose luggage was
the open boat Lady Alice, in sections, Stanley had befors
him 700 miles of unkuown country—part forest and part
desert—much of it swarming with hostile savages, By dint
of resolute marching and Sghting, he accomplished in a hun.
dred days what in the nsual course of African travel would
have taken as many weeks, though at the cost of half his
command ; and on February 27, he caught his first glimpee
of the great lake with which his name must hereafter be in.
separably associated.

Speke and Baker had traced the Nile to the Vietoria
Niyanza. What was the compsas of that great freshwater
sen, and whence came its supplies? Thanks to the Lady
Alice, which was soon set up and afloat, theze questions had
not long to wait for resolution. Within the next sixty
days, its shares and numerous islands had been mapped, and
its tributaries noted. Of the ten considerable streams which
feed the Niyanza, the largest and most important proved to
be the Shimeceynp, in all probability the ultimate source of the
Nile. The details of the discoveries thus suspiciously be-
gun we shall not consider here, nor the importance of the
region now for the first time opened up to geography. Itis
enough to note that, through Stanley's daring emergy azd
genius for command, the question which, more than any other,
has vexed geographers and challenged explorers for two
thoussnd years has been substantially settled.

In the meantime Cameron has taken up the unfinished
work of Livingstone, and—spurred on no doubt by & deter
mipation not to be forestalled by his Yankee rival.as he was
in the search for Liviogstone—he has overcome the obstacles
that haffled the veteran explorer, and sccomplished perbaps
the longest journey ever made by any adventurer in that be.
nighted continent. And its results are as brilliant as the
passage was heroic. No other explorer ever crossed the con-
tinent so near the equator; and none save Stanley ever
achieved so much in so little time. His path lay through
the most difficult and dangerous part of Africs, from Tar-
ganylka to the mouth of the Congo; and when the story of
the passage is made known, it will, pay, it must, present
some of the most stirring chapters of dashing adventure in
the history of African exploration, ,

One thing is cortain: The theory of Livingstone has been
digproved ; and not the Nile,but the Congo,receives the draio.
ago of the great interior basin of the continent. And Africa
hides no other secrets to compars with the two which Stan-
loy and Cameron have, within the same few months, man-
fully wrested from her jealons keepiog.

Less significant geographically, but of far greater promise
commercially, is Professor Nordenskjold's discovery of an
open passage by sea botween Earope and Northern Asia. The
tract of conntry thus brought into economical communi-
eation with tho rest of the world is a vast and largely fertile
reglon, much of it splendidly timbered, traversed by naviga-
ble rivers, and only form suitable outlet forits pro-
ductions, to becomo densely peopled. According to Pro-
fonsor Baers the valleys of the Obi Irtsch and the Yenisei ex-
cend in extent the combined areas watered by the Don,
Dnleper, Dniester, Nile, Po, Rhone, Ebro, andall the other
rivers lowing into the Black Sea, the Med:terranean, and the
Soa of Marmora. The entire region made directly accessiblo
to commerce is estimated by Dr. Petermann to embrace sn
area one fourth greater than all non-Russisn Earope.

- The attainment of the pole would glve greater renown to
the oxplorer who should succeod in renching it; but the con-
soquences to humanity would be insignificant compared
with those quite certain to flow from this much needed
waterway to the heart of Asia.
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5 people-—100 of them to the manor
—should take advautage of the credulity of the unde-
oped citizen, o their owa galn and their victim's detri-
Such is the natural consequence of the mixture of
AR T 'd,dm Au woc:.l:Im hh‘:‘“.‘:u;
1d widening experlence,tho over credulous have the
wits sharpened and their eyes opened ; and if it were not for
he constant accession of raw matetial o be lmposed upon,
umbugs would die s natural death,even in thix favored land
| OIil;:nsb“g:.“'. {lustration of American inlguity (so-called)
15 n oaso In point, Ho charges us with the invention of
« gplrit photographiy " then serenely proceeds to demon-
strate that his own conntryman, Baron Reichenbach—aided
and abetted by ‘“a large number of scientific men'—pro-
duced the first spirit photographs, in the capital of German
intellect, Berlin. What is even more amusing, our learned
Doctor goes on to state, as a demonstrated fact,that “ several
bodies appear luminous to people after their eyes have been
accustomed to darkness, as for instance large steel magnets
and big crystals; water shaken up in a bottle will emit phos.
phorescence, and luminous waves may at times be seon com-
according to the side of the body.”
B hoii o ta . chmevrs
were in reality o £}
—ill in fact, the '* sensitive " witness seeing sim-
ply what he looked for: a position supported by nota few
experiments, wherein the doubly deceived observer was led
1o see what from his own theory could not exist—‘‘ magnetic "
flashes. for instance, proceeding from & wooden magnet( ) de-
coptively painted. Bat to Dr, Schoauss they are actual veri-
tios, a5 he has ‘ soen similar luminous phenomens in the
persons of sompambulists.” e has gone further, and re-
peated, ** with great care and attention,” the photographic
experiments of tho father of spirit photograpby, on the
strength of which he renders the verdict that the luminosity
emanating from one’s fingers' ends,etc., a3 seen by very sen-
sitive persons, is not, as Reichenbach supposed, identical
with solar rays!

If the Doctor is a fair specimen of his country’s intellec-
tual productioss, we may at ooce abandon ail hopa of elimi-
nating humbug, so long as emigration continues. Supply
always follows demand. Bat we will give our censor credit
for one thing: he bas learned, though tardily, what was
shown long sgoin the SCIENTIFIC AMERICAYN, thate genuine
““ spirit photograph "' may easily be obtained, provided the
precaution be taken to sketch the required ghost upon the
back ground with some colorless flaorescent material, as,
for example, & solution of sulpbate of quinine, Though in-
visible to the eys,such a sketoh will appear in the picture,as
perfect a ghost as the most credulous could wish to see.

ONE OF MR, EDISON'S CURIOUS EXPERIMENTS,

If the dark box (illustrated in SCIENTIFIC AMERICAN of
December 25, 1875) provided with two carbon points be
brought within a short distance of any of the working tele-
graph sounders, used at the Western Union Telegraph Office,
Dey street and Broadway, the sparks, heretofore described
by Mr. Edison, he states, at once make their appearance be-
tween the points. The flashes thus produced correspond
with the opening and closing of the circuit of the magnet,
and thus the signal or message that is passing through the
instrument is reproduced in the form of light{within the
Edisonbox. No connection of the carbon points by wires
with the telegraph instrument is necessary.  Simply bring-
ing the box near to the instrument is sufficient.

WHO INVENTED THE BARREL!

Few inventions have had & wider or more varied useful-
ness than the barrel ; few give such promise of perpetuity.
Unique in principle, simple yot singularly perfect in plan
snd structure, tho barrel is littlo less than a stroke of
genlus, Who set up the first one? Who first conesived the
happy thought of making a vessol tight and strong out of
strips of wood bound together with hoops? And when did
he live?

No history of inventions, none of the encyclopedius in our
great libraries, no historian of human progress, so far as we
know, gives any informstion on the subject, unless we ox.
cept the Boman author Pliny, who mistakenly attributes
the invention to the Gauls who inhabited the banks of the
Po. We say mistakenly,since there is the best of good reason
for believing that the barrel was in use long before the Gauls
took possession of their Italian home, perlisps long before
the Giauls existed as a people.

The monuments of Egypt furnish proof of the early use
of hooped vessels,though no date is givenof their invention,
In one of the inscriptions copied by Wilkinson may be seen
twoslaves emptying grain from & wooden vessel made with
hoops, while s sicribe keeps tally, and o sweeper stands by
with a broom o swesp up the scattered kornels. Close by
an unfortunate ly undergoing punishment by bastinado, for
short monsuro perhaps, or, as Mr, Wilkinson suggests, for
potty theft. The meunsure in barrel-shaped, and precisely
like the kayl of modern ¥gypt, 1t would hold, apparently,
about a peck. Unfortunately the age of this inscription is
oot Indicated. Measures of the mort would seem to haye
been in common use very early in Egypt,though not for the
storing of liquids, for which purposs skins and earthen
vessels were employed.,

At firt thought, Egypt wonld bo the last place to look for
the invention of hooped vessols, its arid climate making it
speclally unsulted for thelr employwent. Pogaibly, howevar,
that may Lisve been the compelling cause of their invention,

Throughout the East,the hanboo in Iargoly used for making
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hollow vessels, n sectioa of the stem through a node se-
curing & solid bottom, and one between the nodes an open
mouth for & natural tub or bucket. Inwell wooded reglons,
nothing would be more natural than the employment of hol-
low tree trunks for the same purpose, or sections of tree
stems, hollowed out by fire or otherwise. In drying, such
yeasels would split and spoll, and it would require no grent
genius to ropair them by means of withes or wooden bands,
the primitive form of the hoop.

If the usors of such natural barrels should migrate to n
region whore timbor wis soarcer, economy of lumber would
b 1ikely to suggest the bullding of barrels from pieces arti-
fielnlly split, In short, tho use of staves, by means of which
the primitive cooper would be able to make geveral barrels
out of a blogk that would suffice but fora single dug-out.

But this is speculation merely. Itis enough to know for
 cortainty that the cooper’s art, like the potter’s, is one of
extremo antiquity. We had no suspicion of its venerable-
ness when we began to trace its history in response to the
inquiry—who made the first barrel ?

LOWER CALIFORNIA.

Peninsular California has had the name of being about as
worthless & strip of land as the Continent affords—rocky,
sunburnt, snd barren. Its inbospitable mountains, how-
ever, appear to be well stocked with precious minerals, and
its shores are not without the elements of fertility for other
lands, even If themselves are infertile. The United States
steamer Narragansett has been making a survey of the
const, the reports of which show that the mineral wealth of
the country is wonderful, embracing rich deposits of silver,
gold, iror, copper, antimony, alsbaster, and salt, At Triunfo
a silver-mining company is producing buallion to the amount
of £50,000 & month. The mines are very rich. At Purga-
toria and Providencia copper mines are being actively
worked, and are yielding large quantities of rich ore, which
is brought to the seashore on pack mules to be shipped to
San Francisco and Europe. At the island of San Marios,
there is a rich mine of alabaster, capable of yielding an im-
menss profit if properly worked. At Carmen Island is a salt
deposit & mile and & half loog and & half a mile wide, depth
unknown. The salt is pure and beautifully crystallized. It
Jies in a natural evaporating pan some 400 yards from the
ses, with which it is connected by underground passages.
Another source of wealth is the gusno islands, especially
Isla Raza, from which 10,000 tuns of the fertilizer have been
taken, It is computed that as much as 60,000 tuns more lie
upon & strip of shore three quarters of & mile long and half a
mile wide. The Gulf of California abounds in whales,
sharks, swordfish, saw fish, skates, porpoises, seals, turtles,
and small fish in great variety. The presence of fossil shells
of existing species, at an elevation of 1,000 feet or more above
the present sea level, indicates that at a geologicaliy recent
period the peninsula was an archipelago, the high mountsin-
ous land at the southern extremity forming a single large is-
land.

A Californin paper reports the recent arrival in San Fran-
cisco of the first successful shipment of canned turtles from
Guaymas, The turtles of the (Julf are very sbandaut, and
are equal in flavor to the best West India turtles; but they
suffer on the voyage so that they cannot be brought alive to
the California market. By canning them, it is found possible
to place their much appreciated meat, in excellent condition,
within the reach of all at moderate prices. (Guaymas alone
can furnish 200 tuns of the meat annually. The turtles
weigh from 25 to 250 Ibs., but they will not average more
than 15 Ibs. of meat, so great is the proportion of refuse. It
is expected that canned lobsters, cuttlefish, rock cod, and
other delicacies from the (Gulf will soon be added to the food
resources of the Pacific const.

RAPID BRIDGE BUILDING.

On the 20th day of November last,the Market street bridge,
over the Schuylkill river at Philadelphis, was, with the ex-
coption of its piers and abutments, destroyed by fire. The
loss was & very serious one, as the bridge formed the princi-
pal connection between West Philadelphia and the city pro.
per, while over it passed the tracks and large traffic of the
Pennsylvania rallroad. It was, besides, the most direct route
to the Centennisl grounds., So urgent was deemed the ne-
ceasity of replacing the structure that, before the fames
were fairly quelled, the mayor's proclamation was issued,
and consultations of city authorities and engineers speedily
began. Before theso deliberations, however, had resulted in
any definite project, Presidont Thomas A. Secott presented
himself at the mayor's office, with an offer to build a strong
bridge with double the capacity of the one destroyed, to cost
$05,000, or $10,000 less than the insursnce on the latter.
Furthermore, he would sell the structure to the olty for
exact cost, and Lnve it ready for traffic by January 1, 1876,

Mr. Boott had antlcipated the acceptance of his offer, and
had alveady sont out orders to cut the timber, at various
polnts wlong hix rond, and load it on ears,  When the formal
acooptance enmo, furthor commands flashed over the tele
graph wires, aod down onmo the loaded cary, attached to the
lghtning expross tealng, One hundred and fifty men stood
roady on the banlks of the river, tools in hand, and st the
word glven, on the evening of December 5, the attack on the
charred romaing of the old bridge began. From that mo.
ment work was unceasing; one gang of men relieved an.
other, and torchies and calolum lights gave illumination all

night, Bundays and stormy days were unnoticed, and thus
the labor continued, until, at one o'clock on the afternoon of
December 24-—threo hours less than twenty.one days from
the time the mayor signed the ordinance, and seven days
ahoad of timo-tho bridge was finighed and formally npvn;sd
to teavel,
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The structure—thongh of course but & temporary cne,
since It 1y designed at some future time to replace it by one
of iron or stone—Is solld and massive, and good for five or
sl yoars of constant wear. In fact, it would last indefinitely
with proper repairing and replacement of timber from time
to time, 1t has a Howe truss, snd is constructed of white
pine, with an oak flooring. It is 540 feet in length, the two
end spans measuring 102 feot each, and the centor span 216
fost. The truss s 20 feet high in the clear, and 28 foot
from out to out, The width of the bridge is 48 feet Includ-
ing the sidewalk, which is 10 feet wide. The new struc.
tare 1s sald to be superior to the old one. The proceeding
15 an oxample of what energy and digcipline can accomplish,

WATER IN THE PIPES,

At this senson of the year, and especially during cold
soaps, the gas has s habit of misbehaving itself in an annoy-
ing and, to most people, incomprebensible manner. At night,
and just as paterfamilios is about to retire, he is startled by
an ominous drip, drip, apparently in the floor, sounding ex-
actly like the escape of water from a burst pipe. With
visions of soaked carpets and ruined ceilings running across
his mind, he makes bis way to the story benesth, with the
expectation of sadly looking upon & gradusally growing dsrk
stain in the middle of the plastering. None is there,
however, and he tries another room with the same result;
then he goes to the kitchen and shuts off the water from the
upper stories, but still the dripping sound continues. Fin-
ally, in the course of & critical inspection of the wash basine,
he lights the gas in an unoccupied room, and at once the
flame proceeds to execute & series of astonishing leaps and
jumps, Of course, he establishes a connection in his mind
between the sound in the floor and the performance of the
gas flame, and thereupon, with a sigh of relief that it is only
the gus, bears the less evil resignedly, out of thankfulness
for the absence of & possible greater one.

Next time the trouble happens, it may occur in the parior
and ruin a projected entertainment ; or in the midst of a din-
ner company the gas may suddenly proceed to dance snd
then obstinately go out, either of which proceedings will re-
sult in the discomforted host ewploying a plumber early
the next morning. That worthy will arrive at his leisure,
of course, with & helper and s couple of small boys and
some candles, and with the aid of an air pump proceed to
force some water out of the pipes, and thereupon send in
a huge bill. In about a month, or after a few more very
cold days, the gas will repest the performance, and the
plumber will find another golden opportunity, and this will
be continued at intervals through the winter.

If the luckless householder venture to ask the plumber
what the trouble is, ‘ water in the pipes ™ will be all the in-
formation vouchsafed, and the questioner will be none the
wiser as to how it got there or bow it is to be kept out, other
than by employing the man of lead and solder and his seversl
attendants, which is exactly that individual’s object. But
we will tell you, reader, what the causa is, and how to avoid it.
The true sources of the difficuity are gas traps, which are low
points or depressions in the pipes, due to the latter being care-
lessly put in. During moderate weather, when there is no
condensation of the gas, and hence no formation of water,
these give no trouble; but when water does form, it of
course settles in these depressions, and either shuts off the
gas altogether st points beyond, or else allows the gas to
pass fitfully, producing the jumping of the flame, It is ob-
vious that forcing the water out is only a temporary reme.-
dy: and that the only proper mode of getting rid of the dif-
ficulty is either to take out the pipe and put it in straight,
or else tap it at the depression and add & drip large enough
to hold a pint of water. A foot of two inch gas pipe makes a
drip which will rarely or never fill up, and which answers
excollently for the parposs. It is often found that chande-
liers flll up with water during cold weather, owing to the
parlor drop being lod directly from the main pipe, thus
drawing into the chandelier the water which otherwise
would run down the rising main to the meter. The proper
plan is to cross over from the wain pipe, no matter how shart
the distance, and then add the drop.

If occupants of city houses will bear the above in mind,
and see that the plumbers strike at the root of the evil as
wo have pointed it out, they will save themselves sundry
annoying bills, and no small amonnt of inconvenience.

The Localltles of Malaria in the City.
The Health Board is endeavoring to ascertain the different
localitiea on the bullt.up portion of this city subject to striot-
ly malaria troubles. Not only is this inguiry to be confined to
intermittent and remittent fevers, but to all the obseurer dis.
eases in which the element of periodicity Is sutficlently well
marked to cause wuspicion. A wap of the olty Is sent to
oach physiolun, with the request that he will indicate the
procing sltuntion of each oase of the sort which he may be
callod upon to treat, and transmit in due time the results of
his Inbors, This Iy matter of the greatest possible import.
anco In connection with the true sanitary Interests of the
city ; aud 1t in to be hoped tha tevery mediesl man will do his
utmost to second the endeavors of the Board snd offer to it
any suggostions which may tend to promote the end in view.
[tis by the accumulation of such reports that sclentifio
busis can be made for an scourate estimate of the means

which may bo necessary to remedy the ovil.—New York
Medieal Record,

Tuk band saw of Mesars, l-Jl-nor-on, Ford, & Co., of Beaver
Falls, Pa,, took the $100 gold prize st Olncionati this fall,
It wan usod on & ), A, Fay & Co. re-sawing machine, and dis.

tanced two French band saws in tha competition.
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IMPROVEMENTS IN THE MANUFACTURE OF COKE.

The production of iron of a quality and at a price that
will meet the wants of the consumer, and at the same time
yield & profit to the manufacturer during periods of depres.
sion In the market, truthfully says Saward's Coal Trade
Jowrnal, requires that every stop be well taken with s view
that no labor be needlessly employed; that all material en.
tering into its composition be earefully selected, and cleansed
of all foreign matier before It is put into the tunnel head.
It is & fact too often overlooked that, to make a good iron,
pure fuel is an absolute necessity.

Bituminous coal is frequently found so mixed with sul.
phur, slate, and othor impurities that, despite immense de-
posits in the immediate vicinity of points where fuel is re-
quired, its use is abandoned owing to its being unfit for the

blast furnace.

In the annexed en.
gravingare represent-
ed some new coke
ovens which are said
to have produced
coke from coal when
all previous similar
attempts had proved
fallures. They were
recently built by Me-
Lanshan, Stone, &
Bayley, of Hollidays-
burgh, Pa., for the
Cambris Iron Co.

These ovens are 36
inches wide, 7 feet
high, and 22 feet long,
and present the sp-
pearance of a suc
cession of arcades
closed at each end
with iron doors. They
are surroanded on the
two sides and bot-
tom with combustion
chambers in which
the volatile matter is
bumt as it passes
away from the coal
that is being coked.
The burning of this
gns maintains a high
and certain heat, suf-
ficient to coke the
coal,

Charging the ovens
is done by means of
hopper - filling cars
that run on tracks on
top of the ovens; each oven has two filling holes through
which the coal contained in the cars is emptied. The dis.
charge is effected by & powerful steam ram, shown in theil-
lustration, which moves back and forth in front of the ovens
on a thres.rall track. Onthe end of a long rack is & head
which fita the oven, which is pushed through the latter by
powerful gearing, and expels the coke from the door at the
opposite end. The coke belog left on the cooling ground on
the other side of the oven, the ram Is withdrawn, the door
closed, covers taken from the filling holes, and coal dropped
in before the oven has had time to cool. The charge for an
oven is 17,5600 1bs. of coal, aud in 72 hours this charge is
coked, producing 13,125 Ibs, of coke, which is & yield from
the conl of 75 per cent; the cost of Jabor in coking & gross
tun of coke In these ovens 1885 cents, Careful experiments
made with coal from the same mine coked in pits, during
the most favorable weather, showed that 50 per cent from the
conl, at a cost of labor of 70 cents per tun of coke, was the
best that could be done, The best result in the beehive
oven was 01 per cent from the coal. Taking a whole
year’s work, both in beehive ovens and in pits upon the
ground, the yleld was sbout 50 per cent of coke in weight
from the coal,

The conl in Juckson and Vinton counties, Ohio, although
existing in sach great quantities, has been considered unfit
for iron smelting until very recently, and it is through the
spplication of modern improvemonts in the way of crush-
ing nnd washing the cosl, then coking it, that the great
and beneficial result has scerued,

Experiments recently had st the Vinton Furnace proved
eminently satisfactory, The coal Is crushed and bolted al-
mont the same as flour would be, then washed thoroughly
by stresms of water playiog upon it constantly while it is
undergoing the crushing process, until all the impurities of
sulphur and slate are extracted, 1t Iy now ready to be coked.

The ovens are improved Belgian, patented by McLanahan,
and may copsist of any number. At Vinton there were
twenty-four, each three feet wide, seven feet high, and
twenty-two feet in length, bullt of fire brick, with lron doors
at each end ; the charge is 180 bushels of crushed coal; it
recains in 48 hours, and Is then ready to draw

The bottorn and sides of each oven, as well as the tops,
are solidly lined with fire bricks, All along, near the top of
each oven ,are nmall apertures through which the gas from
the heated coal passes, and 18 carried down one side, and
under the oyen and up the other side, and is burnt in ita
passage, thus cresting the heat whicn keeps the fire brick
of the oven a bright red in all its parts. The ovens are fllled
from the top by mesos of hopper cars, which run on » track
and domp cosl into an aperture on ench end of the oven; it

afterward closed and sealed up with soft clay, There In a
mien.covorad opening In the doors, so that the combustion
may be observed, and the proper time nowd for drawing,
These Improvements must prove of value to the locality
The cleaning and crushing process s described as follows
The car load of conl is emptiea on a sloping lron sereen with
bars throo Inches apart ; the conl that does not puss through

this falls on to a level screen of fron bars, where it is pound
ed by hand power until it all passes through., Then It

passes botwoen iron oylinders driven by steam power, and
18 crushod until v will all pass through o § ineh screen,
This crushed conl is olovated procisely ke flour in a flour

ing mull, with small buckets or wooops on an endless belt,
At the top, where the belt passes over a roller, the fine conl

is poured from the little buckets Into a great bolt, which

THE CAMBRIA IRON COMPANY'S COKE OVENS.

revolves precisely like a bolt in & fouring mill, Extending
the whole length of this bolt, and directly over it, is asmall
water pipe, perforated with numerous small holes, through
which streams of water fall upon the bolt,

The Cambria Iron Company has over 100 of these ovens
in uge at Hollidaysburgh and Johnstown, Pa., and the Rock
Hill Iron Company employs 47 more. Patents for some lm.
provements are now pending through the Sclentific American
Patent Agency, to Mr, McLanahan,

IMPROVED APPARATUS FOR EMPTYING AQUARIA.

It is not everybody that knows how to arravge a siphon
for draining water out of aquarin or parlor fountalos after
the fish or vegetation therein have rendered the fluid foul,
and to attempt to start the water ranning by sucking on the
pipe after the siphon is placed in proper position, is often to
receive an unpleasant mouthful, Emptyiog the water from
the tank or globe, as out of a bucket, is Impossible in an
aquarium where there is loose rockwork, and In any ovent

It is & proceeding by no means ealsulated to improve the con-
dition of the fish or the plants, A simple little device, how-
ever, has Intely beou invented which will perform the opers.
tion of removing the water vory easlly and surely. Tt Is re-
presented In the annexed engraving, and couaists of a swmall
vessol, A, in the bottom of which In & hinged valve, B, which

one, ', merely opening into the Interior, the other D, sx -
tonding noarly to the bottom. To thess tubes are connaeted
sections of pipe, that on C having & suitable mouthplecs,

In operation the vessel, A, is placed in the tank until filled
with water through the valve The lips are then applied to
the moutlipleco on the tube, ¢, and air blown In. The effect
of this, prossing on thesurface of the water In A, is to close
the valve in the bottom, when the water rises through D,
and is forced out through the pipe thereto attached. The
Invention is small, Is easily sent by mail, and is especially
ndnpted to the parlor fountaing which we illustrated & year
or so ago, It is manufactured by the American Fountain
Company, 6 Cortlandt street, Now York city, whither inqul
ries for further particulars may be addressed,

MHow to Treau

Frostodj Plants,

A writer in Inter-
Ocean snys: ** The dis-
astrous effects which
tender plants, which
bave become frozen,
are subject to Is ge-
nerally known to cul-
tivators; but how or
why freezing proda-
ces the effect it does
upon plant life is not
so easily ascertained ;
and all attempts, here.
tofore made by scien-
tific men to solve the
question, have been,
st most, only partial-
ly successful. Ia
practical experience it
is found that the
leogth of time, and
the degree of cold 1o
which plants are ex
posed, affect them in
proportion w the du
ration and intensity of
these conditions, and
these point, there-
fore, to the speedy re-
storation of a wsuita
ble temperature as
the best means of re-
storing plants that
have unfortunstely
been exposed to frosts.
But the thawing out
should, in all cases,
be moderately gradu.
al; and one of the best things to do, when plants have be-
come frozen, either in the dwelling, conservatory, or open
alr, 18 to sprinkle the foliage with cold cistern or well water,
as the temperature turns to rise. In the dwelling or conser-
vatory, however, it will be necessary to start the fire in the
stove, furnace, or flue, the first thing of all, to give the tem-
perature an ascendancy ; but it should, for several hours, not
be allowed to rise above an ordinary suitable degres. Some
advocate shading the plants from the sun and light for some
length of time, but the policy of go doing has never been
apparent to me, while T have frequently had proofs to the
contrary ; and the sun's rays, striking upon the plants with
gradually increasing hest, in & great measure aid in thelr
rocovery. There Is n great difforence in plants as regards
their ability to resist cold;and while some by the slightest
frost will be injured beyond cure, others will bear various
degrees, and even alternate froezing and thawing again and
again, with impunity. Avold handling plants in & frozen
condition as much as possible, as the Injury to them will be
hightened should the leaves become bent or be roughly
brushed over. To restore flowers that have become frozen,
place them in cold water umll‘lbo leaves are thawed out.”

A Good NSuggestion,
An excellent proposition has boen made, which, If it be
carried into action, will greatly add to the permanent value
of the Contennial. In each county, provision should be
made for the delivery of an address on the Fourth of July,
tracing the history of that particular community during the
past century or from the time when it was sotuled, and in-
cluding a sketch of Its growth, industry, resources, pros.
pects, ete. These addresses, bound in some uniform style,
as, for Instance, that of Congressional reports, might there-
after bo bound together by the States, and thus become of
invaluable historioal importance. The proposition is an
admirable one, and should be carried out,

Automatic Locomotive Whistle,
Mr, L. 8 Ware, C. E,, of Phlladelphia, Pa., sends us din
grams and description of an sutomatio rallway slgoal, de
signod to remedy the defeciive system now in use, which
depends on the clearness of the atmosphere for its efficlency.
It in the Inventon of M, Lurtigue, electrloian of the Chemin
de Fer du Nord, of France, and of Mr. Forest, professor at
the Ecole Centralo, It consists of & whistle on the locomo.
tive, which 1s opened by an electro.magnet, the current
Lelng went from & stationary battery, p'aced at some dis-
tanco from the dopot or junotion which the signal iy de-
wigmed to protect, The devico I8 convenlontly and well ar-
ranged, but Is not, wo think, likely to supersede a slmple
lover on the engine operatod by a lug near the rail, which

iy then raked level by hand through the doors, which are

opens lnwards, Entering the top of the vemsel aretwo tubes,

dovico, wo loarn, lins boen triod succossfully in Eugland,
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VOTING BY MACHINERY.

M. Martin, & noted French olectrical engineer, whose nu.
morous Inbors with regard to the electric light have resulted
in his almost total blindness, has recently invented a curlous

paratus for voting by machinery, the details and engra.
:rn"p of which we extract from La Nature.

The invention is intended to be used in legislative and si-
milar assemblies, and it Is 2o arranged that, on the question

each member has only to press a black ora
white button in a box before him,
as he wishes to vote
“no"or*“yes,” when one circle
on & large indicator board ap-
pears of the corresponding color.
The indicator is represented in
our large engraving above each
circle, on which places are pre-
pared to receive the namesof the
voters. In case the member does
not wish to vote, he presses both
of his buttons, and the fact is
noted by his circle appearing
half black and half white
The interior mechanism of the
indicator board is represented in
Fig. 2. The electro-magnets
above the circles operate 20 as to
throw down the white screens,
while similar magnats below the
circle raise the black screens.
Another ingenious feature is that
the msachine may be caused to
instantly record the number of
votes cast on each side. Forthis
purpose two wheels are provided,
each numbered on its sides with
figures, up to the total of mem-
bers of the assembly. Each
wheel turns before a window in
the indicator, which is just large
enough to show the necessary
figure, A lever moved by a
weight describes a semicircle
when the officer touches a button placed before
bim, the effect of the last operation being to break a current.
The lever carries a copper contact which travels over a dis-
tributor, and establishes a current whenever it passes before
a cirouit corresponding to a vote given. This current is
transmitted to an electro-magnet, on the right for the posi-
tive and on the Jeft for a negative vote, aud the effect of the

e

mugnel is to move the corresponding wheel as many figures
ahead ns the contact establishes circuits through the distri-
butor, The result is shown at the windows marked 22 in the
large illustration

There is also an arrapgement whereby a record of the
votes is made on paper. The electro.magnets which move
the screens at the same time cause points to project, and

Fig. 3.
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these, through some mechanism of which our cotemporary
fuils to convey an intelligible ides, mark upon a sheet of pa
per when the Iatter Is pressed behind them. The sheet s
previously prepared with the names of the voters at proper
places, so that from the pature of the mark it Is Instantly
seen how the individual voted.

By another system, Invented by MM. Clérac and Gulche
ot, the whole assembly is enabled to see how the voting
rogresses, and esch member can see, without leaving his

Fig. 1.
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each side of the tribune is placed a large slab, divided into
as many conpartments as there are members. Ono of these
ulabs is for the sffirmative votes, and the othor for the nejn-
tive. On ench member's desk nre two knobs, one in electri-
cnl coonection with the compartment on ench slab which
belongs to that member's seat,

Fig. 8 reprosents the interlor of one of theso divislons cr
compartments, It is composed (1) of an electro.-magnet, B,
whose armature, A, holds back a small shutter, V, of a gau-
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of a doputy engraved upon it. Just as on the two frames,
ench member has allotted to him in this plate two metal
pleces, the one in fron and the other in copper, communica-
ting respectively with hin ** for” and *“ agninst” voting knobs.
AL the same moment, therofore, that the electric current
drops & ball in either frame, it decomposes the salt on the
prepared paper, and prints the member's name in red or blue,
according as he votes *“ yea' or “‘nay."”

IMPROVED MILL,
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dy color, and an arm, b, both fixed to and movable around
the axis, a; (2) of an inclined tube, T, containing ivory balls,
and whose lower end, ¢, pierced Iaterally, only allows oneof
these balls per vote to pass out; (3) of & cam, ¢, fitted into
a shaft traversing all the compartments of the same vertical
row; (4) & small window, 7, looks toward the sssembly.
When the member presses the knob—either ““yea” or
*“nay "—before him at his desk, the electro-magnet attracts
the armature, A, which releases the shutter, V, and which at
st once—Dby means of a spring, r—shuts down in front of
the window, f, 80 as to become visible to the member voting,
At the same time the arm, b, obeying the impulse of the
spring, , pushes out & ball from the tube, T, into a vertical
receiver, ¢, whence it arrives into a receptaclefor all the
balls from its corresponding frame. These various duties
are accomplished, comparatively speaking, simultansously
in the different parts of the two frames, so that the whole of
the voting is declared to the assembly by the appearance of
the closed shutters, at the same time that its total value is

Fig. 4}

nutomationlly declared by the final collecting tube gradus
ted for the purpose. After the voting, the shutters afd arms
of all the compartments are restored by a single movement
to thelr orlginal position, by means of the vertioal shafts, D,
and the oy, o, The machine i then rondy fora fresh vote,
Thore are twenty ivory balls in the tube, T, which suffices
for a witting, and they are all exactly the ssme in size, and
each boars either the name of a memboer or & pumber, When
the numbering of the votes i secomplished, it merely suffl
cos, alter cach ballot, to take away these balls and make up
from them the list of voters. But the Inventors have sven
done away with the necessity for this labor. The same slec
tric current which has thus far worked the machine prints
the name of the member and indicates the nature of his
vote. Upon a metallle board, T, Fig, 4 prior to the voting—
is n sheot of paper, sensitized by a salt easily decomposed by
electricity (such as ferrocysnide of potassium); then this
board Is lowered upon a plate of hard csoutchoue, into

eat, whether his vote has been received and reglstored. On

which are emubedded metallic pleces, each bearing the name

-ELECTRIC APPARATUS FOR RECORDING VOTES.

We illustrate herewith s novel
system of grinding wheat, which
deserves a good deal of attention.
Very little description is necessary.
It will be seen that the bed stone,
instead of being fixed as usual, is
set in a kind of frame or saucer,
supported on s tubular shaft, and
that this bed stone revolves in one
direction while the runner revolves
in the opposite way. At the first
glance it would appear that there
is very little in this. The remark-
able feature ig that, from evidence
placed before us, we are left no
room to doubt thata single pair of
stones thus fitted will grind as
nearly as may be three times as
much wheat in & given time as a
pair of millstones worked in the
ordinnry way. The stones are
driven by two belts, one open and
the other crossed. The top stone,
A, I8 carried by the spindle, B, and
driven by the pulley, C, while the
bottom stone, E, is driven by the
pulley, H. The haad wheel, I,
regulates the feed, while J is used
for adjusting the stone or temper-
ingthe grist. K is the footstep for
the hollow spindle, fitted with
friction plates.

The stones are driven at about
the usual velocity, say, 108 to 112 revolutions. Now, at first
sight it would appear that precisely the same results wonld
ensue if the top stone of an ordinary mill were driven a*
twice the usual velocity; but this conclusion would be er-
roneous. Any attempt to overdrive an ordinary mill makes
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the flour oo hot, and for this reason there Is & certaln nor-
mal veloclty which cannot be exceeded. In the mill now
under consideration, slthough the relative velocity of the
two stone faces Is just twice as groat as the normal velocity,
there Is no overheating whatever, The mill runs quite cool,
and as wo have sald, brings down about three times the or.

dipary quantity of flour. The result seoms to be brought
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about in the following way: When wheat is ground in the

ordinary way, the centrifagal force and the angle of the cut
in the stones forces the flour to the periphery across the face
of the fixed stone; but in the improved mill, both stones be-
ing in motion, each helps the corn to the edge, and thecorn
consequently leaves the stones much more rapidly than it
would do if one were at rest. In practice it is found that
the speed of the stones may be brought up to 30 feet per
socond at the periphery, or say 127 revolutions per minute
for a 4 feet 4 inch stono, without heating the flour,

The gear is the invention of Mr. Callen, a British engi-
noer, and has in practice been found thoroughly successfual
in every respect.

Correspondence.

The ** Exheric* Force.
Tb the Editor of the Scientific American :

I have read with some interest the articles in the ScIEN-
TIFICc AMERICAN on the so-called ‘“ etheric ” force, in pur-
suit of which Mr. Edison is said to be now conducting ex-
periments at his shop in Newark, N. J. At the same time,
I cannot but believe that somebody is somewhere mistaken.
Mr, Edison is perbaps sincere in his belief that he has dis-
covered a new and valusble force, and if so he is deserving
of credit for continuing his investigations; but he will soon
learn, if he has not done so already, that the hopes excited
are delusive and evanescent.

Whst has seemed to me most singular in the various pub-
lished accounts is the statement, coupled with the fact that
a spark is produced, that the force is apolic or non-polar.
Inssmuch as there can be no such thing as an apolic or non-
polar force, apolic meaning strictly neutral—and therefore
anything that is apolic is incapsble of menifestation as a
force, manifestation involving force—hence anything apolic
is not a force. The very fact that the force is manifested
shows that it is either a positive or a negative condition at
the instant of manifestation—by no means neutral ; and your
sssumption, that one condition succeeds the other so rapidly
as to prevent material menifestation in the galvanometer or
other instrument, indicates to me your acceptance of this
truth.

Some two years ago, [ was considerably interested in this
subject, and conducted a series of experiments at my labora-
tory, then in Washington, for the purpose of ascertaining
whether the current could be utilized so as to effect a record
or actuste a receiving instrument. So far was I from having
discovered the force that I had learned its existenca from
others ; and it seemed to me that, if it consisted purely of the
molecular magnetic vibration, it wmight follow a metallic
conductor in preference to running to earth, just as the mag-
netic force will extend from one end of an iron bar to the
other, with equal fecility, whether the bar is insulated or
surrounded by other conductors, such as liquids. I soon be.
came convinced of three things:

1. That the current can be made to produce a record.

2. Thatit is not purely the magnetic force, but what
might be understood as the magneto.dynamic current.

8. That it is practically of no value.

I had in my possession a rather powerful magneto-electric
mechine, on the same principle as Ladd’s machine. The re-
volving Siemens armsature was wonnd with wire, which,
starting with the slight resident magnetism in the electro-
megnet between the poles of which the armature revolved,
returned the induced current to the helices of the electro-
magnet, thus building up the magnetic force in the electro-
magnet, S0 that the induced current might be increased in-
definitely. The machine produced the magneto.dynamic
spark in great brilliancy. I witnessed, at times when the
armature was revolving very rapidly, sparks of from % to 3
an inch in length between the poles of the magnet, although
a carbon battery of 100 cups failed to indicate the least con-
nection between the helices and the metal of the electro-
magnet, When s plecs of metal or a plate was interposed,
it apparently became charged with electricity. The acou-
mulation seemed to be in principle something akin to that of
a Loyden jar, but it did not continue a sufficient length of
time to produce a direct electric record. The manner in
which I operated will be understood from the following:
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Tn the engraving ls shown & plate electro-magnet, of which
v are the poles, ourved lnside for the revolving Siemens
armatare, which, however, is not shown. The iron project-
ing pleces, /i ), were faswened to the ends of the cores in
order Lo bring two points, @ and b, near together, and thus
afford & ready passage for the magneto.dynamic carrent,
Between thess, but not touching them, was a metallic plate,
e, from which led s short conducting wire. At esch half
revolution of the armsture, the plece or plats, ¢, became
charged, and the charge extended to the second piate, /.
Upon the plate, /, was a point, 4, and whenever another
plate, g, with a polat, ¢, was brought In close proximity to
the palnt, d, the shird plate, g, also beeamo oharged ; but
kere the spark was much weaker than at ¢. As near as | can
understand it, thin Is practically what Mr. Bdison has accom

- means of a metallic conductor.

plished ; and it really amounts to nothing at all. Nor did it
seem to make any difference with the charging of the plate,
I when I placed the conduoting wire in water; but it was
observable that the plate, ¢, would also become charged from
the water, although there the spark was very fuint indeed,
owing probably to the poorer conducting power of the water.

I of course tried all the suggestive experiments for pro-
ducing a record, but could not do so directly., By placing
moist litmus paper between the points, ¢ and b, and cover-
ing the points with a thin, close chemical mixture affecting
the litmus, it is true a mark was producec upon the litmus
paper at every spark ; but this was owing merely to the pro
jection (by the discharge) of atoms of the chemical upon the
litmus paper; and a spark of sufficient intensity would be
impossible with a long distance between the poles of the
magnet, even were this distance artificial and formed by
In the same manner, ]'apo'r
saturated with a solution of ferrocyanide of potassium
showed a faint mark, an atom of the points, 2 or 5, being
projected upon it by the discharge producing the spark.
Both these experiments were naturally suggestive to me, I
bhaving many years ago discovered, or rather Jearned, that
electric disruption, or the electric discharge, is the projection
of an atom of the metallic or other conductor, and that, if
the distance bstween the discharging and collecting points be
not sufficient to allow of consumption or volatilization of the
metal in its passage across, a portion of the metal wili reach
the opposite point in its natural state, and thus, by reason of
chemical combination or decomposition, produce a record.
Entertaining at the outset the mistaken notion that the
electricity thus developed is purely magnetic, or *he mag-
netie circuit, or the molecular motion in which magnetism
consists, I conceived the idea that, although itself ini:apable
of producing a record when apart from the magnet, it could
be converted, just as at the magnet itself, into dynamic elec-
tricity, and thus be brought under control. I carried the
conducting wire fo an iron plate in place of the plate, 7, and
wound the plate with very fine wire.

In the engraving (Fig. 2)

I bave omitted the electro-
magnetic connections, ¢ be-
ing the iron plate to which
the magneto.dynamic cur-
rent is conducted. This is
wound with insulated wire,
forming a closed circuit
through the stylus, p, and
drum, D. Over the drom
runs chemically prepared
psper. I may remark that, although I succeeded at times in
producing a record, my tests were far from satisfactory, and
many things combined to prevent my proceeding with the
experiments at that time, the chief of which was my convic-
tion that, even if carried to s successful conclusion, the re-
sults would be utterly. valueless practically. Many other
experiments, however, had been tried by me, involving con-
volvular wires, etc.; but they all came under the general
rulo of rejection. During my course of experiments, I tried
electro-magnetic vibrators, similar to those in use on electric
bells, and attached mechanical vibrators to the shaft of the
magneto-electric machine, for the purpose of preventing the
neutralization of the positive spark force by a succeeding
negative, and with some success; but everything pointed to
the conclusion set forth above.
Without criticizing Mr. Edison’s taste, as an electrician,
in selecting the name *‘ etheric force ” to designate the ob-
served electric current (I think Mr. Keely calls his tremen-
dous and nnapproachable force by the same name), I wish to
point out some featuresin the published sccounts which mny
lead to serious errors of judgment.

Primarily, it was stated thet Mr, Edison was led, from the
unususl brilliancy of the spark he accidentally observed, to
suspect that it was due to something more than induction
This cannot be as stated, Mr, Fdison could not have sus-
pected such o thing from the phenomena observed, or for the
reason alleged, for he could not have witnessed in any of his
experiments & moro brilliant spark than that of the inductive
or static discharge.

Secondly, the spark has no lack of polarity,

Thirdly, it is not indifferent to the earth,

Fourthly, it is practically incapable of transmission through
any considerable length of uninsulatad wire.

Fifthly, it is practically Incapable of transmission through
a city by mesans of gas or water pipes.®

The fact that a spark is obtained when the wire is turned
back upon itself proves nothing beyond the general lnw
that electricity prefers the shortest cireuit,

Fig. 8.
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This will be understood from the above engraving (Fig.
8), in which the wire coming from the magnoet is shown
turned back upon itself at p. Being static, dynsmio, or mag-
neto-dynamic, the current would naturally cross the space
by the metal or person, a, from the point, p, to the wire in
srend of traversing the larger circuit of the dotted loop.
This may bo tested by any person having s good induction
coll, when, If rightly connected, o will observe & spark pass

*There s no adequate evidence, as yot, that the force has ever In any de.

goe heen ao tranamit ted

from the point, p, to the wire, or vice versd, although thers
18 & good metallic connection by the dotted loop. In thix
respect, clearly nothing whatever has been shown.,

The seemivg lack, in the “ etheric” force, of physiological
effects, is really of no more moment than the seeming lnck
of physiological effects when a person, upon holding a finger
in proximity to one of the ends of the secondary wire of a
low induction coil, witnesses the passage of sparks without
experiencing physical sensations 1 hsve often stood with s
constant stream of sparks passiog betweon my hand and a
piece of metal and an electrode, the whole passing through
my person, without the least physical knowledge of the fact.

Permit me to conclude with the following statement and
propositions:

When I first saw in the press the accounts of Mr, Edison's
experiments, 1wo questions naturally arose:

Will an inventor, really believing that he has discovered
something of value, give the public the advantage of his
researches until such time as he shall have secured himself
by letters patent?

Does Mr. Edison declare, over his signature, that he con-
siders the ‘“ etheric” force to be of any value?

New York city. " W. E. SAWYER.

The Hydro-Pnenmatic Puzzle,
To the Editor of the Scientific American:

In No. 23 of your last volume, I find an article headed
“ Keely out.-Keelied, or the Hydro-Pneumatic Puzzle,” with
a challenge to your readers ts solye the mystery. I offer,
therefore, the following as & possible solution:

In the accompanying drawing I have confined myself to
the solution of the problem, and I have left out several parts
which appear on the original engraving, as I desire to show
only the arrangement necessary to create the necessary pres-
sure to act on the gage.

It seems that some parts of the original were put in by the
maker to complicate the problem.

No. 1 is n water supply pipe. 2.a fore chamber to 3, the
cylinder (of 20 square inches cross section); 4, piston; 3, pis-
ton rod, with 7, a small piston (1 inch cross section) connected
toit. No. 6 is an air cylinder; 8. air pipe; 9, prolongation of
air pipe, or, if necessary, & eylinder for converting the power
produced into motion.

This arrangement might be called a hydro-pneumatic lever,
as it is but a translation of power, and o, I believe, is the
““Hydro-Pneumatic Pazzle.”

If a stream of water of 50 1bs, pressure is let into pipe No.
1, the full pressure, bearing on the piston, the piston rod, and
the «mall 1 inch piston in the air cylinder, 6, would ba 50 X
a0 = 1,000 1bs.; and (allowing for the elasticity of air) that
amount, more or less, will be indicated, through the connect-
ing pipes.

I have left out the waste exhaust pipos, and the valves, as
they are unnecessary to explain my idea.
Syracuse, N. X, Crannes KnoNweyey,

Through tho Moosne Tunnel,
To the Editor of the Scientific American:

A late train landed myself and & friend about dusk, at
North Adams, a few days since, for n brief pastime in the
region of the great tunnel,

The village of North Adamn is situnted, apparently, at the
axtreme northerly angle of n vast recoss or niche in the Hoosao
monntain, through the easterly slde of which the tunnel
runs. There are now two traing daily through the tunnel,
one &t 6 A, M. from the wost and one at 6,80 P, M, from the
enst. Wo had resolved to foot it through the tunnel follow-
ing the six o'clock train, provided we found It safe to do wo,
knowing that the work of blasting and arching was still
going on Inslde. After an onrly broakfast next morning,
we prooseded directly up the track towards the mouth of the
tanne), inquiring, of the first man we met, whether It was
customary for visitors to walk through the tunnel? Hesnid
thint parties of a dozen or more sometlmes wont through, but
that It was not exaotly safo for one or two, as there were
yomo hard customors at work fn there, Surely there was a
wonre for us, of & quite different nature from what we had
anticipated. Instond of nitroglycerin, falling rocks, wmid-
night darknoxs, porennial showars, it was Iighway robbery ;
but thinking the searo might have been Intended for our per-
wonal beneflt, and not belng very richly endowed with gold
watchon and greenbacks, we did not turn back, but bent our

stopa towards a primitive grocery store on the bluff ahe,ds




for the purpo dm the storekeeper as to the feasi-
bility of walking through the tunnel, and as to hand custo-
mes in particalar, 1o did not ** know about hard custo:
nlll,‘mi you cannot got through the tunnel today, fora large
s of rock fell lnst night, snd the train cannot get through
this morning.” ‘*But porhaps we can walk through?
““Well, you can try it, but I would not insure your safety."
We tried It, Procuring a miner's lamp, which resembled a
diminutive coffee pot, with & wick in its soout and a large
fish hook for its handle, we were soon within the yawning
portal,

** Leading to glovtny arches,

“Where the Jane sun ne'er ix seen,
and traversing the weird solitude of the Hoosac Tunnel.

A massive arch of stone masonry, of comely design, forms
the westerly portal ; brick and coment arching extends from
this far beyond the reach of frost and daylight, A lelsurely
walk of about one hour (escaping several brief showers by

from tho rallway sleepers to the curbing of the cen-
tral drain, and rice rersd) brought us to the sound of work-
men abead. Up to this point, darkness and silence,save our
own voices and fesble Jamplight, had prevailed,tho stillness
being broken by the faint music of water trickling from above
and flowing copiously along the central drain towards the
westerly portal. Here wo were saluted by two blasts some
rods ahead, sharp and terrific, liko claps of thunder, which
made old Hoosac tremble. Lamps began to multiply,and the
aspoct ahead was soon changed from utter darkness to that
of & section of an illuminated street on & dark night, The
numerous lamps moving hither and thither, the glow of sev-
eral forges in fall blast, together with the coaseless din of
the hammers, anvils, drills, and trowels of one hundred and
sixty workmen, rendered the scenc and sensation st once
novel, strange, and exciting. We socn came upon the mass
of rock and débris which fell in the previous night,and which
prevented the passing of the cars that morning. It was &
huge pile, and woald probably require the entire day for its
removal, to allow the train to pass, In getting over this
obstruction, my friend mansged to blunder into the central
drain; but as the water was but little above his knees, hin
agility saved him from much wetting and discomfort. 'The
work now in hand here consists of dislodging a large amount
of rock, pronounced unsafe by the judges, and filling up the
recesses thus formed with brick and cement arch work.
This job is chiefly west of the central shaft, and is swallow.
ing up a vast amount of brick and cement. As we advanced,
we soon passed the central shaft, which appeared to be
nearly closed up with timber. The air soon became sta-
tiopary: up to this point we had noticed a decided current
from the west, but it gradually diminished,and what seemed
to be a compoand of smoke and fog now increased in density.
The darkness and silence soon became profound.

Oase hour and twenty minutes more of this most strange
sxperience found us nearivg the easterly portal: here the
smoke and fog were so dense that daylight could searcely be
discerned five rods before we emerged into the outer world.
The easterly half of thé tunnel is comparatively dry. Its
arching is of Nature's own masonry, and the easterly portal
is fringed with Nature's own handiwork, which apparently
will stand till old Hoosac shall be riven.

Let the reader cast his eyo upon some cbject five miles
away, and then imagine an underground passage twenty-

_oix feet in dismeter from boneath his feet to that object,
and he may have somo concoption of the extent of this
vast excavation, Or let him take n piece of No. 16 wire
(the size of a small knittiog needle) five feet long,
make it perfectly straight and level, then elevate its center
about one eighth of an inch for the grade of the tunnel;
then erect a piece of similar wire,three inches long,upon the
center of the long one for the central shaft, and he will have
& good model and & comprehensive idea of the proportions
of this notable work,

Worcester, Mass. F. G. WoopwaAnDn,

COarboniec Acld us & FProventive of Decay,
IV the Editor of the Scientific American:

In September, 1868, I had occasion to be at the Avondale
mines sbortly after the shafting and brake were destroyed
by fire, causing over oue hundred persons to be smotherod
to desth, all means of escape being cut off. On the fourth
day after the disaster, the bodies were reached and brought
10 the surface. On inspection, I noticed that they did not
present the sppearance of being dead.  Tho looks on the
faces were natural, and the skin soft and pliable and of a
pinkish or flesh-tinted hue; the limbs wero limboer and
movaole. No blacknoess or discoloration was visible,

In tryiog to sceount for this condition, I wan led to re.
flect as to what might be the cuuse which chocked thewe
bodies from decay; and I could only atiribute the effect to
the conflsgration, which made large quantities of carbonlic
acid gas: which, belng heavier than air, filled the mine en
tirely, excluding the staosphere and, preventing its oxygon
resching the bodies: thus protecting the animal substances
from change

I afterwards tried by sctual experiment if my ides way
right, and I found, to my entire satisfaction, that If uoy
animal or vegetable body was placed in an alrtight voessol,
and the atmospheric alr excluded, its pluce belng yupplind
by pure carbonic acid gas, it will keop without any sign of
decay or change 50 long ms it is kept hermotically closed
I bave not the least doubt that, by the proper construction
of large metallic vessels or tanks, made poerfootly airtight,
snimal and vegetable bodles placed in such recoptaclos (all
#sir belng drawn out and pure carbonlc acid gas forced into ity
place under pressure) cou'd be transported to great distances

Scientific dmerican,

and kept for 8 long perlod without any loss by decay. By
the use of said gas, | think, dead bodies could be kept in &
properly constructed caso, thus obviating the use of lce.
Medical colleges could use it to keop subjects from putro-
faction, and do sway with the use of alcobol, thus lessening
expense sud giving better spocimens for dissection.
Wilkesbarre, Pa. ¢ W. 8

e
A Worm in a Horse's Corn.
1Y the Kditor of the Seientific American :

I dewire to give you & plece of my experience in horse.
shoeing, Not long since. a horse was brought to me to be
cured of & corn in the foot. In paring the corn, I found a
worm about § inch long, § inch thick, and sharp at each end
a4 a noedle point. One end was black and the other white, The
blsck ond was next the svle of the foot and the white end in
the flesh. After removing the worm, and burning with nitric
nold, the corn was entirely removed, and the horse perma-
turely cured of lameness, with which he hed been troubled
for some time, D 0w,

Carrollton, Ky.

The Chonpost Microscope.
To the Editor of the Scientific American :

Inclosed ploase find a simple little instrument of my in-
vention, which, although of very insiguificant appearance,
is nevertheless, by the addition of a small drop of pure gly-
cerin, converted into a wonderful little microscope of groat

wer.
poBy means of the point of a fine needle, insert a small quan-
tity of pure glycerin in each of the holes in the little strips

of brass; on withdrawiog the needle, there will ramain two
perfect double convex lonses, one in each hole. Use one of
the lenses as a receptaclo for any minute object which you
wish to examine; hold tho instrument, with the other lens
very near to the oye, botweon the thumb and finger, and ad-
just the focus by a gentle pressure.

Lods, IIL Horack C. DEAN.

Boll 1t Down.

[It is not often that we print poetry, but the following
verses contain such good advice, to writers for the press and
others, that we transfer them to our columns for the benefit
of our readers and ourselves.

No editor likes to print very long articles; noreader likes
to read them; and correspondents will do well to take the
advice of our poet, and be brief. Condense and re-condense
your copy ; write with ink ; state your inquiries briefly; com-
municate what you have to say without a prolix preface stat
ing the great length of time you have been a subscriber, how
greatly you prize the paper, ete., but come right to the point
and state your wishes tersely. We are glad to receive sug
gestions, answer inquiries, and give written opinions on the
patentability of any invention, and to publish correspondence
on any; subjects of interest which are appropriate to our
paper.]

Whautever youmay have to say, my friond,
Whether witty, or grave, or guy,
Condense It a8 much ay over you can |
Say it in the readiest way ;
And whether you write of household affairs
Or particular things In town,
Just take a word of friendly advice :
Boil it down !

For if you go spluttering over a page,
When a couple of lines would do,

Your butter Is spread so much, you see,
That the bread looks plainly through.

S0 when you huve au story to tell,
And would ke & little renown,

To make quite sure of your wish, my friend,

Boll it down

When writing an articlo for the pross,
Whoether proso or vorse, Just try

To utter your thoughts In tho fowost words,
And let thom bo erlep and dry :

And when It s inlshed, and you suppose
It I dono exaotly brown,

Just look (t over onoe more, and then

Holl It down,

Liability of Falnce Car Compunies,

A cnso nvolving the Habllity of palace, drawing room,
und sleeplog car companies, was recently tested before a
court In tho State of Now York, A passenger took a borth
in n Pallman oar from Detroit to Buffalo, 'pon retiring, he
placed hiy overcont in & vacsnt berth over that in which he
slopt, In the moroing the cont was missing, and diligent
wourch falled to recover it. Evidently it had beon stolen,
snd the passenger brought suit sgalost the Pullman Palace
Car Company to recover its value, The court held that the
company was not liable, The judge who delivered the opin
lon suid, nmong other things: ** It Iy sought to charge the
company with the responsibility of the inpkeeper, upon the
masumption that the law implied & contract or imposed a 1
ubility of the same nature; that responsibility was declared
by the civil Inw to be s striot and severe as that of common
carriory, and modern jurlsprudence has adopted and spplied
the principle. Bat it went no farther, as is sought o be
done in this case. He cannot lawfully refuse to receive
guesty to the extent of Lis reasonsble sccommodations, nor
can he ipose unreasonable terms upon them. The neces

nities of the traveler require these just rules to be adopted
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As & compensation for the responsibility thus Incurred, he
has a lien upon all the property of the guest at the inn for
all bis expenses there., There are no facts In this case jus.
tifying the application of such rules of law. The company
could not be compelled to recelve and entertain passengers,
however amenable it might bo upon its contract with the
carrier, and had no lien forthe price of necommodations, The
traveler voluntarily, and not of necessity avalled himself of
what was placed before him for bis comfort, and he cannot
cast the burden of care and diligence upon the defendant;
neither is it right or just that the law should do so.”

o

Decomponition of Products of Sewnge,

Popoff has investigated the phenomens sttending the
spontaneous decomposition of a slimy mass taken from the
mouth of a street sewer where it discharged into the river,
It contained every possible rort of kitchen refuse, ns well as
other organic matter in an advanced stage of decay. It waus
of the consistence of pap, had a dirty gray appearance, and s
reaction neutral or scarcely perceptibly alkaline,and emitted a
peculiar odor. Flasks were filled with this matter, some-
what diluted, and the gas given off was examined =t inter-
vals of two to four days. Oune sample gave off the follow-
ing amount of gases within 3% weeks:

Carbonfe acid. Marsh: gas. Oxyzen. Nitrogen.
A 1175 248 47 R106
B 2400 2003 0 35 98
(i 55 81 1254 0 165
D 5600 1270 0 130
E 4590 3410 0 000
F 4330 5660 0 010

At first the enclosed air lost its oxygen, and there re-
mained merely a mixture of carbonic acid and marsh gas
(CH,); at first the carbonic acid preponderated, afterwards
the marsh gas.

The slime'consisted of (in addition to some amorphous in-
organic matter and numerous crystals of carbonates) cellu-
lose and a large number of pigment bacteria, among which
the red and yellow predominated; then the green and other
forms of zodiglon. These organisms were already present
in the decomposing mass in large quantities, and increased
8o prodigiously, by long continued putrefaction, that it was
easy for the unsided oye to recognize them from the red and
green colors. This very considerable increase of the bacte-
ris, which kept pace with the production of carbonicacid
and marsh gas, permits us to recognize the reciprocal rela-
tion., Careful observation of the temperature within a flask,
as compared with the air outside, showed that the heat inthe
fiask was always greater. At the beginning the difference
was slight, from 036" to 0°72° Fah.; at the closs of the sec-
ond month, the difference had increased to 0'S° and 10",
This production of heat in the putrefying substance, which
could be detected in spite of the heat continually rendered
latent by the developed gases, makes this operation snalo-
gous to alcoholic fermentation.

Asin fermentation, g0 too in the production of marsh gas,

tho temperature has an important effect. The evolution of
marsh gas was observed at different temperatures, which re-
mained constant during the experiment, from 42 8" to 164°
Fah., and it was found that the production of marsh gas in-

creased very strikingly with s rise of temperature. The great-

est evolution of gns was observed at 128" Fah.; from 113°
upward it decreased, and ceased entirely at 122° to 181" Fah,

Masses of this slime, which liad been heated for one or two
hours up to275°, 280°, 212,167, 127°4° Fah., so as te kill the
bacterin, evolved no gas atall. On the other hand, a mass
which had been frozen was just as capable of fermentation

after it was thawed out, as that which bad not been fromen.

The composition of the gases evolved at various tempera-

tures only differed in this, that at higher temperatures the
marzh gas very soon began to predominate over the earbonic

acid, while at lower temperatures this required a longer

time,

Another analogy between the evolution of marsh gas and

othor forms of formentation s found In the eiroumstance
that such substances as the eyanide of potassium, quinine,

chloroform, earbolie acld, eotc,, which check fermentation,

also check the production of marsh gas.

Further experiments prove that,in the decay of colluloss,

marsh gas is the chief preduct formed. Hence it is clear

why marsh gas appears In Nature in places where large

quantities of vegewablo remains, which consist chilefly of

cellulose, arv heaped up, a8 in swamps and bogs. on river

banks, in conl mines, eto.,, where the decomposition of cel-

lulogo takes place on a large scalo, In this way, too, may

bo explained the fact that munrsh gas is often evolved in

the alimentary caval of man and the higher orders of aui-

maly,

>
-

Pumping Water Directly tnto Malus,

Wo recently published a communication calling attention
to the water works st Ross in Eogland, which anticipate an
esvontial part of the well known Holly system in use in
many parts of this country. Mr., T. C, Lowis, of Portsmouth,
Vt,, now writes to say that a similar plan has been in use in
Bollefonte, 'u., ever sinco the year 1815, The water, from
the spring that varns the wheel to supply power for pump-
log, ls forcod into the mains and i there kept constantly
under pressure,

Mr. J. A, Richardson, of New York city, says that Mr,
Holly's patent disolaims the ides that there Is any novelty
in furnishing water in linited quantities for ordinary use
by means of forcing puwps, or in the use of stationary
pumps for extinguishing fires; bat that the Holly invention
consists In effecting thowe two objecta by a single apparatus.
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IMPROVED STILL COLUMN.

We lllustrate herewith an improved column for refining
stills, which s designed to take the place of the so-called
French column, now in common use. The practical work-

of the invention is the same as that of the French co.
lumn, but its mechanical construction, as will be seen from
the following description, is entirely different, and it is
claimed to possess many advantages. The apparatus may
be located in one story of ten feet in hight, instead of re-
quiring three stories twenty five feet high, thus effecting a
Iarge saving in room and copper plates. Easy nccess may
be had to the interior, for making repairs; leakage is pre:
vented, and & finer spirit is produced with less steam pres-
gure. The essential feature in the device
is the arrangement of the chambers, which,
instead of being placed vertically one above
the other, are situsted side by side, as shown
in the engraving.

A is the common refining copper still,
above which is located the column in which
the chambers, B, are formed by semicircu-
1ar horizontal plates, C, extending alternate-
1y from opposite sides, and by vertical par-
tition plates, D, near the center. Between
the partitions, D, small spaces are left in
order to establish communication between
the chambers. Overflow pipes, E, at both
sides of the column connect the chambers
of each series, and gradusally convey the ex-
hausted liguor back into thestill, A. Near
the bottom of eachchamber is a drain pipe,
F, provided with a suitable stopeock, which
communicates with the overflow pipes so
a8 to sllow of the easy empiying of the
chambers for cleansing, etc. The overfiow
pipe from the lowest chamber passesdirect.
1y into the still.

The operation is as follows: After being
filled with liquor the still is heated. The
alcoholic vapors are quickly eliminated and
pass over the first vertical partition, D, into
the lowest chamber, striking against the
adjoining partitiot plate of the next cham.-
ber sbove. The vapors are then forced
through the liguor in the lowest chamber,
and thence pass up from chamber to cham-
ber, gathering additional strength from the
contents of each, until they reach the goose
condenser, G, where partial condensation
occurs, and the vapors are returned to the
uppermost chamber of the column. The
strongest vapor passes over to the worm,
and, being condensed to liquid form,is drawn
off at the tail of the latter, The liquor
falls from the highest chamber to the next
below, and o on, until the bottom of the
still is reached through the overflow pipe of
the lower chamber being completely ex-
hausted of aleohol.

It will be seen thst the intercommunica-
ting arrangement of the chambers virtuslly produce two
columns in one. All the overflow pipes are at the outside,
and thus are very easily repaired. The cost of the appara-
tus, the Inventor states, is reduced to one half that of
the French column, while the operation of the device, s he
has proved Ly practical experience, is such as to produce
quicker and better results.

Patented through the Scientific American Patent Agency,
November 16, 1875, For further particulars address Mr,
Edward Melchers, 108 Monroe street, Toledo, Ohlo,

IMPROVED BARREL FAUCET BUSHING.

dress the inventor, J. F. Mantey, Industry, Austin county,
Texas.

o
A Hint to Young Mechanics,

Two things ara uppermost in almost every industrious
young man’s mind, the desire to make and save money, and to
be established in business for himself. Now as an encourage
ment to persevere in that industry, also in faithfulness,
close attention to business, and also in improvement of the
mind, we suggest that a few dollars placed at interest will
grow in amount wonderfully fast, if the interest is also in-
vested and a few dollars regularly added to it. The eve-

nings usaxlly spent in idle ways, if devoted to scientific,

B Peas

DEYMANN AND MELCHERS STILL COLUMN:

practical books and papers, will, in a few years, make a
young man educated and prepare him for directing an estab-
lisbment of his own, Remember it is the most skillfal, ar
tistic, and finished worlkman that rises above his fellows.
When you have mastered your trade and find your mind
stored with useful hints and thoroughly scientific know-
ledge, then turn to a partnership or part interest in business
with your employers, Your standiog and the little capital
saved will help you wonderfully, If such a part interest is
not practicable, select another industrious co-laborer and com-
mence in & one story, one roomed office, with a particular
specinlty of which you are thorongh masters. Push to com-

We illustrate herewith a new faucet bushing for beer or

other barrels, which, while firmly holding a cork
or stopper, allows of the same being pushed
inward on the faucet being inserted, without any
leakage. The exterior of the deviee shows a por.
foctly fiat surface adapted for the reception of the
tax stamp, which the introduction of the fancet
necoasarily tears and cancels.

The thimble, A, has a flange provided with
sultable apertares, through which the securing
screws may be inserted, and also an external serew
thread which attaches it to the barrel. B isa plug
fitted 1o close the inner end and to prevent the
escape of the liquld during transportation. Ciss
tubular nut or second thimble, having both an in-
ternal and external screw thread, the latter per-
mitting it to b» attached to the Internally threaded
onwer portion of the thimble, A, thus ecting to
prevent the cork from being forced outward, The
internal sorew thread gives a means of attach.
ment of the faucet ns shown. The nut, C, has
flange on its outer end, which 13 let into & coun:
tersink in the thimble, A, so that, when the parts
are in place, a flat exterior surface is afforded.

The entering faucet shank forces the plug, B,
out of the bushing, and the liquid then escapes
through the openings, at D, at the end of said
shank. The Iateral spertures also permit of the passage of
the fluld, should the plug remain over the inner end of the
bushing. The invention Is claimed to fit wore tightly and to
be less expenwlve than the similar devices commonly em.
ployed It will prove of much convenience to grocers, liquor
dealers, apotheearies, and others

Patented December B, 1874, For further information ad

pletion in perfect workmanship such small orders as you

MANTEY'S BARREL FAUJET BUSHING.

can porsusdo the public to extend to you.

personal applioation, integrity, and industry will in a fow | plumpness and fineness in the shoulders llam 1& :
yoarn bring thelr reward, They slways have and they al- | rough leathor tsnners will adopt our suggestic “‘W

ways will,—Mechanioal Journal,

A 600D bronge for ball valves, and for pleces Lo be brazed
Iy made of copper 87 parts, tin 12, aatimony 1,

Romember that | and much of this diMoulty arlses from this

— ———
The Mavufacture of Rough Leather.

There is no good reason why female hides should be purged
of their gelatin, while those of the male are plumped by all
the methods known to the tanner's art. The practical tan-
ner m°v urge that the female hide Is intended for upper,
whi  hat of the male is used for sole and belt leather, and
(when used for these purposes) he may insist that itshould be
treated in the manner indicated. Buat this assumes a neces-
sity which it is our purpose to dispute.

In all the sountries of Southern Europs, the fall grown cow
hides are manufactured into sole leather; indeod, with the
exception of the ox and steer hides brought from South
America, the whole supply of sole leather in those countries
comes from their cowhides, for they do not
raise oxen, but use cows, both as beasts of
burden and also to supply the food of the
people. This fact shows that cowhides, when
properly manufactured, may serve s very
useful purpose for sole Jeather. Besides, it
is conceded that cow hides do make a finer-
textured leather than ox hides, and they are
largely used in the manufactureof ** union
crop " leather, thus meking a large propor-
tion of the finest sole leather for women’s and
children’s shoes. Until within & few years,
a greater part of the finer grades of women’s
shoe leather was thus made from cow hides.
When, therefors, female hides, either in
France, Germany, or the United States, are
used for sole leather purposes, the tanner
finds no difficulty in suitably plumping them,
and in making weights which approximate
those made from steer or ox hides.

The practical and lmportant economic pro-
blem, therefore, arises, whether our tanners
are justified in purging and depleting these
valuable pelts down to an upper leather sub.
stance, even conceding that such a process
does make good tough stock. We say: No.
Wo insist that such a tannage is wasteful,
and should be abandoned. The boot and peb-
ble grain leather manufscturers have
a system of expanding the fiber and plamp-
ing tLe substance, which overcomes, to a
great extent,the waste here referred to. These
manufacturers long since learned that they
could not get a round, plump, firm, and fixed
grain on s leather depleted in the bath,
and tapned with weak, sour liquor. The
grain and fiber were too soft and yielding to
furnish a grain leather that would hold the
impression made by the board or the die,
This defect induced the Woburn tanners,
long ago, to prepare lesther specially for their
grain and buff This special me-
1hiod was confined to that section of Massschu-
sotts for several yours, but has now extended
to all manufacturers of this description of
leather in the country. It consists in sus-
pending the sides in liquor, and tanniog them
while in this position. 3

The Woburn tanners tacked the sides on frames, and still
continue that practice, as far as we are advised, but many
other tanners merely suspend the sides over sticks, and agh.
tate the liguor, either by rocking the sides on frames or
plunging them into the liquor, by hand or other power. By
either method the same result is reached. The side is
plumped in shoulder and offal, and a emooth, round grain is
formed, which takes a lasting impression, These qualities
add so materinlly to the economic value of the stock In cut-
ting, whether for shoe or bag purposes, that ordivary upper
leather tannage Iy driven out of competition, and is now sel-
dom used excopt when, as st present, onk rough tannages
are held in excess, and are solling at a loss of three
or four cents per pound,

Thers can be no doubt that boot grain, made from
a depleted tannsge, will crimp and possibly wear
better than leather raised and tanved as above de-
seribed ; but when enough of the fiber is retained
with the grain, as is the case where an eight or even
a slx ounve substance is retained, then it is very
doubtful whether the old-fashioned tannage pre-
sonts any advantages over the new. The case is,
however, far different where these ralsed tannages
are split down to a light grain or buff substance.
In some of these goods, little more than the grain it
solf Is rotained, while the great bulk of the fiber is
split off and goes Into trunk and earringe leather.
Wo need not dwoll on this practics, nor inslst on ita
damaging effect on the trade. ,

The custom of coloring and partially tanning on
tramos suspended in the liguor has improved of Iate
the unlon crop tannages almost beyond conception.
This improvement connlsts in plumping and waking
fine the bellles, shoulders, and patos, We assume
similar advaniages wonld result to the hemlock and
onk rough leather tannages If thus carried on, There
is po more difficult task than to find oak rough
leather suitablo for fine hinrness and bridle purpo

3

and partially tan their stock in & susp Ale, Lhey wiil
at onoe overcome this dificalty, and improve the du

as woll as the appearance of their onk rough
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THE JAGUARS.
Tho jaguar (felis onca) is the largest of the earnivora
found on either of the American continents; and its size,
strength, and ferocity are such that it is often called the
South American tiger. It is found both in North and South
America, generally between the tropics, and as far north as
the Red River, La.; and the larger specimens aro but little
smaller than the sverage tiger of Asia. The hight at the
shoulder is froquently nearly three feet. The skin is beauti.
fully marked with black clrcles enclosing grayish spots, on &
ground color varying from light brown to ashy yellow: but
the configuration of the marks varies widely on differont spe.
cimens, and sometimes even on the same animal. Hum.
boldt states that 2,000 jaguar skins are annually exported
from Buenos Ayres, and they are much valued for their
beauty.

The habitat of the jaguar is generally a thick forest.
espocinlly in the neighborhood of a river, as the animal
swims well, and will catch fish for its meals when flosh is
soarce. When driven by hunger, it does not hesitate to
visit the abodes of man, and its strength enables it to kill
and carry off & horse or & cow with ease, Its favorite mode
of attack is to leap on the victim's back, and, by placing one
paw on the head and the other on the muzzle, to suddenly
break its neck. It, however, rarely sttacks man, and then
its hunger and ferocity are such as to make it terrible. It is
very fond of turtles, and extrasts the flesh from the shell with
great skill,

A recent writer asserts that the variation of the marks on
the skin of the jaguar is due to clima‘ic influences, the spe-
cies being found over territory ranging from 82° south lati-
tude to 25" north, from the Argentine Republic to Texas.
Like its Asiatic cousin the tiger, the jaguar cannot be tamed,
long confinement, ample food, and kind treatment doing
nothing to check its ferocity. It is therefore a constant
source of alarm to the neighborhood where it lives, which
alarm is not diminished by the fact that its predatory excar-
sions are always made at night. It is exceedingly subtle,
approaching its prey noiselessly, and walking behind bushes
or other screens till near enough for action; it then makes
some slight noise with its tail, which alarms the victim and
seldom fails to induce him to move to find the cause of the
disturbance. The jaguar then springs on the neck of the
prey, tears the throat to pieces (or breaks the neck, as above
described), and carries off some portion of the carcass; next
day it will probably return for another meal, and this gives
an opportunity of tracking the beast to his lair. But
although the jaguars are nomerous in the region which we
have mentioned as their home, their ssgacity enables them
to keep well concealed and out of the range of the rifle.

The family group depicted in our illustration is now in

the Zodlogieal (ardens, Cologne, Germany, and the ‘speci-
mens are of groat beauty, Jaguars are also to bo seen in
the Zotlogieal (iardens in Loudon and in Amsterdam, and
others were, and probably now are, in the Jardin des
Plantes in Paris.

The ManufMmeture ;r Lubricating Ollxs,

The records of the Patent Office contain almost the only
description of the improvements that have been made in the
mannfacture of lubrieating oils, These records are innccessi-
blo to the great majority of people, but they are of great
value to any who are Interested in the manufacturs of oils,
frequently containing suggestions that lead to other discov-
eries and to valuable improvements, We glve below de-
soriptions of two improvements In lubrioants, which the
American Manufacturer, of Pittsburgh, Pa, has compiled
from the Patent Office records.

The firat Invention consists in 0 compound of residuum
formed from the distillation of petrolenm oil, Carolins tar,
and petrolenm, or any liquid fatty substance for producing &
cheap and durable lubricating oll that will not gum in using.
The function of this residunm I8 to give body and consis-
tonce to the compound. The Carolina tar contains an acld,
and soparates all granulous substances which are injurious
to the lubricating qualities of the oil. The introduction of
petrolenm oil is to reduce the compound to a proper gravity.

To prepare the oil, take the following relative proportion
of the above Ingredients, the quantity of each being propor-
tionately increased or diminished, according to the sggre
gate quantity of the compound desired: To about 1,600 gal.
lons of the residuum, add about 150 gallons of Carolina tar,
and boil them together in a tank with steam heat for about
6 hours; then turn off the heat and let it settle for 6 hours;
then draw it off into another tank and add a sufficient quan-
tity of petroleum or other liguid oils to reduce the mixture
10 a proper gravity for lubricating purposes. The propor-
tion of Carolina tar to the above quantity of residuum may
vary 20 gallons either way ; but the relative quantities stated
are found to best answer the purposes of manufacture.

The second invention consists in a Jubricating compound
made of mineral oil, plumbago, flowers of sulphur, and
soapstone, to which may be added tallow, rock salt, and
palm oil, in such a manner that the plumbago and soapstone
act as vehicles to distribute the lubricating materisl, while
the flowers of sulphur and the rock salt act particularly as
coolers.

In carrying out this invention, mix the ingredients in the
following proportions: Mineral oil, 4 1bs., 7 ozs. : plumbago,
10 ozs. ; flowers of sulphur, 8 ozs. ; soapstons, 4 1bs., 7 ozs.
It will in some instances be found desirable to increase the

body of such compound, and in such to bave present a cocl-

ing agent, and to provide for such, to employ, in connection
with the aforesald ingredients, tallow, palm oil, and rock
salt, and under such conditions that good results are pro-
duced when the proportions are msde: Mineral oil, 3 Ibs. ,
tallow, 2 1ba. ; plumbago, 4 ozs, ; rock salt, 4 ozs. ; palm oil,
4 ozs, ; flowers of sulphur, 2 ozs ; soapstone, 4 1bs., 2 oz3.

In mixing these Ingredients together, heat the minersl ofl
slightly, and stir in the soapstone in a finely pulverized
state : then add the plumbago, also pulverized. and finally
the flowers of sulphur, stirring the mass until & bomogene.
ous mixture is produced. If tallow, rock salt, and palm oil
aro used, melt the tallow ; then add the minera) oil and palm
oil, and, while this mixture is yet hot, stir in the remaining
ingredients until a homogeneous mass is produced.

The object of the flowers of sulphur and of the rock salt is
to keep the journals cool; and the soapstone and plumbago
also have somewhat the sams effect, while they are used
particularly ns vehicles to distribute the lubricating mate.
rial uniformly over the journal, and to prevent the journal
from coming in contact with the box.

-
Brave Boyws.

Al Rochester, N. Y. lately, says the Democrat, one Fri
day night a man threw a small dog into the river from the
railroad bridge. Instead of passing over the falls, as was
expected, the dog reached o large plecs of ice close to the
brink. He was seen there Saturday, Sunday, and Monday,
but no one ventured to rescue him. An sattempt was male
to induce him to jump into the river by throwing stones at
him, but it failed. The moaning of the dog, during the
night, was painfual to listen to. About noon on Tuesday, two
small boys passed over the bridge, and, seeiog the dog, de
termined to rescue him. Neither one of them would go alone,
but each challenged the other to go with him. They started,
walked through the cold water to where a siogle misstep
would have sent them to their death below the falls, picked
up the poor dog, and regaiced the bridge in safety, to receive
the hearty compliments of those who had witnessed their
daring adventure. The dog when rescued had been on the
ice just above the brink of the falls for four days, and was
80 weak that he could not stand up. It would afford a great
deal of satisfaction to many that witnessed the dog’s misery
to see the man who threw him into the river properly pun-
ished.

To soLDER German silver,pour ont some spirit of salt in an
earthenware dish, and add a piece of zinc. Then scrape
clean the edges te be soldered, and paint over with the
spirit of salt. Apply a piece of pewter solder to the point
and melt with the blowpipe.

FEMALE JAGUAR WITH HER YOUNG.
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British Trade Mark Registration.

A new aot of Parliament takes effoct January 1, 1876
Its provisions, 8o far as they go, are good enough, but it is
our duty, says Jrom, to call the attention of our readers to
the important fact that no very great space of time is af-
forded them for registering their trade marks. An office for
registration is to be opened not later than January 1, and it
is also enacted that no person shall be entitled to institute any
proceedinga for any infringement ¢of a trade mark after the
Jfirst of July next, unless sueh trade mark be registered.  Six
months, then, comprise the margin allowed for the registra-
tion of existing trade marks in the United Kingdom—no very
long period when we consider the tardiness of our country
in sdopting a system long since recognised and enforced in
others. Thore will be & grest deal of work to be got through
in the first six months of the ensuing year, but, with the
experience of the Patent Oflice to guide them, the Commis-
sioners of Patents have ample meaans for forming a system.
Readers of Jron will, of all people, the least need remind-
ing of the importance of securing the legitimate trader in
the enjoyment of the peculiar device by which he distin-
guishes his goods. To the public it is an indisputable ad.
vantage that cutlery or other goods should bear not only the
name, but the mark of the maker, while the strict
inviolability of his cognisauce is to the latter of vital
necessity. As the anclent craftsman hung out s sign
over his shop to tell his business to the large majori-
ty of clients who could not read his name, so have
modern manufacturers, whose goods are carried all

Scientific American,
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than 80 years. it is much used by lace makers, ho states,
who require a strong light; and a single candle, If surround.
od by a circle of these glass globes filled with clear water,
will give light enough for four or five women st this work,
which is very trying to the oyes,

C. G., of Upper St. Clair, Pa., states that another form of
the device consists of a globe half filled with water and half
with Iard oil. This forms the lamp, and a globe of water is
suspended at a little distance, s0 n8 to throw a clear Jight on
the work.

g

THE NEW NEBULAR THEORY-POSSIBLE WORK FOR THE
ASTRONOMERS,

In a recent issue we published s brief note calling atten
tion to & recent experiment, made by s French scientist, in
which a cloud of metallic particles, carried from an elec-
trode by the electric current, assumes, in the midst of an en-
vironing liquid, a gyratory spiral movement, under the in
fluence of a magnet. It will suffice to glavce at the aunexed
engravings (taken from ZLa Nafure), which well represents
this experiment, to recognize the forms of the spiral nebulw
described by Lord Rosse, some of which have the curvature
of their branches directed opposite to the course of the

Fig. 1.

Fig. 2.

over the world, among men of every color and lan-
guage, adopted merks which spesk a langusge equal-
Iy comprehensible 1o the Tartar and the Guacho. No
stronger proof of the value of & symbol which has
been impressed upon goods of special quality can be
brought forward then the evil persistence with which
the most celebrated trade marks of Sheffield were
pirated in the days when commercial treaties 8s yet
were not. The mere name of the maker, which
might appear sufficient for every purpose to those
who have not given much thought to the subject.
practically affords the slenderest kind of protection.
1t would be impossible to restrain another maker of
similar nawe from putting it upon goods made inim-
itation of those which have acquired world-wide re-
nown, and s trick not unknown in local elections in the West
of Eogland—the finding of & man of straw bearing the same
name as & popular favorite—would be easy of perpetration.

In the case of the Messrs. Coats, a firm of the same namein
the United States having imitated their wrappers, and thus
seriously interfered with their trade, the courts stopped the
imitation. but of course could not prevent the use of the
name. ‘This restriction, however, proved sufficient, as pur-

chasers at once saw the difference in the wrappers, and the
mere similarity of name did little harm. Glenfiold starch,

aguin. bas often been inquired for as the starch ‘‘ with a
long chimney upon it,” and Asiatic customers exist who buy
certain English goods by the trade mark slone. It is need-
less to multiply instances of the superior importance of the
symbol to the name: suffice it to recall the fact that one spe-
cial kind of knife, which had a grest reputation in certain
parts of South Americs, went completaly out of fashion in
consequence of the market being flooded with Inferior Ger-
man imitations bearing the same mark. The advantage of
a distinctive sign has received ample recognition at the hands
of those best qualified to appreciate its importance, A sin-
gle firm has spent in & couple of yoars as much as £15,000
in protecting their marks from infringement—a very prac-
tical test of the value they set upon them.

{ We suppose we need not remind readers of the ScresTr-
¥10 AMERICAN that, under the American patent law,all trade
marks, no mstter how long they have been in use, may be
patented. or, In other words, registered. Full information
can be had at this office. No meanufscturer should neglect
to avail himself of this important protection. ]

FPrepuration of Ebonite,

The use of ebonite, one of the newer preparations of india
rubber, is constantly increasing, on account of its better ap-
plicability to many purposes in the arts than its near ally,
vulcanita. The two substances are quite similar, being com-
posed of india rubber and sulphur, with some preparation of
gutta percha, shellsc, asphalte, graphite, ete., although
these latter are not essential. In vuleanite the amount of
sulphur does not exceed 20 to 30 per cent, whereas in obonite
the percentage of sulphur may reach as high as 60. An in.
cressed temporature is also required for this preparation,
The approved formuls coneists in mixing together 100 parts
of rubber, 45 of sulphur, and 10 of gutta perchs, with suffi-
clent heat o facilitate the combination. In manufacture, &
nrufficient quantity of this mixture is placed in & mold, of a de-
sired shape, and of such materisl as will not be affected by
the sulphur contained in the mass. It {s thep exposed to
heat of about #15° Fah. and & pressure of about 12 Ibs, to
the equare inch, for two hours. This Is done most readily
by placing the mold in s steam pan, where the requisite pros.
sure and temperaturo can easily be kept up, When cold, the
ebonite is removed from the mold, and finished and polished
in the usual manner,

The Dioptric Light,

We published in our Inyue of Decomber 4, 1875, an {llus-
tlon and description of a dloptric light, the Invention of
Major-General Melgs. We have since recolved a number of
communleations relative 1o its belng an old devieo. Ono Iy
from Mr. W, C. Gayton, of Chicago, 11, in which he claims

bands of a watch, as shown in Fig. 1, as in the case of the
nebula of Coma Berenices, ete., and others in the ssme direc-
tion, as is seen inthe nebuln of Canes Venatici. In view of
this somewhat striking analogy, M. Gaston Planté's sugges-
tion, that the nuclei of these nebule may be constituted by
electrical action, and that the spiral form msy be deter-
mined by the presence of highly magnetic celestial bodies in
the vicinity, seems not wholly improbable. The gyratory
motion in opposite directions would then be explsined, asthe
experiments show, by the nature of the pole of the magnet
which happened to be turned toward ench nebulous mass, as
indicated by the positions of the arrowsin the engravings,
and the magnets, A and B,

If this view be accepted, the next step is to examine known
stars in the vicinity of the nebulw, in order to determine
which, by their position, are capable of exertiog this magne-
tic influence, or to explore the heavens about the sxes on
which the spirals appear to revolve, in order to discover new
bodies to which the same result may be attributed. Then,
if a star be found satisfylng the conditions, it will become
necessary to search slong the line passing through the cen-
ters of the nebuls and the star, to find out whether there is,
in relation to the other magnetic pole of the star, a second
nebula, the sprals of which, turned in opposite direction to
the msgnetic currents of that pole, appear nevertholess to
the observer as if rotating in the same direction as the first
nebuln. These three bodies wonld then constitute s symme-
trical system, and the hypothesls that such might exist is not
inadmissible in view of the vast profusion of cosmic matter
distributed through stellar space.

Such researches as are above described would require the
most powerful instraments; and if they should lead to the
results indicated, decisive proof might be considered as de.
duced in favor of the electricorigin of the heavenly bodles,

M. Planté, in spswer to the objection which might be
raised, that there does not appear in space any conducting
medinm leading an exterior electric current to the center of
the nebulm, recalls other experimonts mado by him with pow.
erful electrical sources, He states that ho has observed
smuall luminous rings, composed of incandescont particles,
quite detached from the eloctrode. These rings, the inte.
riors of which were agitated by liquid currents, moved in the
space comprised butween the electrode and a larger lumi-
nous ring formed about them by the jmpact of the eleotric
wave against the sides of the voltamoter.

These rings, he considers, are true electrical nuclei, separa
ted from the principal flow which generated them, and ansj
logous to the nuclel of isolated stars or to stellar agglomera
tions, such ag those which constitute the annular nebulw of
Lyra, Uygnus, and the Milky Way. He adds the somewhat
startling assumption that tho large luminous ring, which
forms the limit of the development of the electric wave in
the voltameter, might even reveal to us the existence of an
immense annular nebuls, which, though to ux invisible,
might envelope all others, and form the extreme wave of the
genoral electrical moyemont of the Universe,

Mr, Lick's Mammoth Teloscopo Agnin.
Wa are ploased to learn from our Californin exchanges
that, at & mooting held on December 7, of the Rogents of
the University of Californis, & communioation was recelved

that the spherical lons has been in use in England for more

from Mr, Lick, apprising them of his bequest of the sum of

soven hundred and fifty thousand dollars, to be expended '
under his direction In the coostruction of an astronomieal ob-
servatory and the purchase and erection of the largest and
best telescope that art and science can produce. The spot
selected for the placing of this telescope s upon the summit
of Mount Hamilton, in the county of Santa Clara. This
mountain is soms 1,400 feet higher than Mount Diablo,and iy
said to be free from fogs at all times of the year. The county
of Santa Clara bhas charged itself with the bullding and
maintenance of a good road to the summit; and the Regents
of the University have made application for & section of the
Jand,to be listed to the University,with a view of devoting it
to the purposes for which it is designed by the generosity of
Mr. Lick. It is estimated that the purchase and placing of
the telescope and other scientific apparatus will cost about
£500,000, leaving a fund of £450,000 for its maintenance and
for instruction in this department of Science.

New Alloy for Iron,
BY FROVESSOR SERGIUS KERN,

Experiments proved that, by using chromeisen instesd of
splegelesen, extremely soft steel is obtained ; rods made for
experiments were very easily bent, even by hand. It is
seen, from these attempts to replace splegeleisen by chro-
meisen, that the use of the chrome iron alloys is limited, and
the steel obtained is for most purposes too soft for the manu-
facture of such materials as rails, axles, tires, ote.

During some experiments with the chrome iron alloys, a
strange phenomenon was observed. Itis well known that
chromium i8 extremely hard, and scratches even hardened
steel; meanwhile an alloy was obtained which was malles.
ble,and in a fresh state could be easily bent. It was also
remarked that sometimes in openingthe crucibles nothing
but slag was found ; but in breaking the crucibles, the alloy
was found to be in the bottom of them. That may be attri-
buted to the corrosive properties of the liquid alloy, which
often penetrated even through the bottoms of plambsago cru-
cibles.

The sbovementioned alloy was anslysed, and the follow-
ing average composition was found*

Metalliciron, 96°40 per cent, metallic chromium, 2-30 per
cent; carbon, traces; lime, silica, 1-30; total, 100-00,

By melting s mixture of cast iron, tin, and lead in the fol- '
lowing proportions, a very liquid alloy is obtained :

Cast iron, 7900 per cent; tin, 10 50 per cent; lead, 150;
total, 100 00
The alloy has & very handsome appearance, and fills per-
fectly well the casting molds; thus it could be used for
casting small articles. The alloy Isto some degree mallea-
ble.—Chemical News.
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Something New in Boller Flues,
The National Tube Works Company, of McKeesport, Pa.,
says the 7imes, are now manufacturing wrought fron lap-
welded tubes in all sizes up to fifteen inches diameter, the 5
larger of which are now being adopted on our stesmbosts ‘
for boiler flues,instead of the riveted flues, and the following
steamers are now using them for this purpose : Steamer Vince
Shinkle, two bollers, forty seven inches dinmeter and twenty-
four feet long, ten lap-welded flues in oach, of eight inches
diameter ; steamer Cons Miller,two bollers forty-one inches di-
ameter,twenty-four feet long,with six Iap-welded flues in each
of ten inches diameter ; steamer Golden Rule threo boilers for-
ty-four inches dinmeter,twenty-six feet long, with three eight ¢
and three ten inoh lap-welded flues in each, These tabes are 44
giving perfect natisfaction,and the local inspector at Cincinnati
#nys thoy have proven themselves all that could be desired.
There are many advantages claimed for these tubes, asflues,
among which we might mention the following: They are
cylindrical in form, a point not claimed for the riveted flue,
thereby lessening the chancea of collapsing, if not abso-

lutely preventing accidents of this kind. There are no rivet ;
heads or 1aps to Interfere with the draft, and consequently =
tho flues are not liable to choke up with soot, are much less 2
apt to scalo, and, having & smooth unbroken surface, sre of ?

course much more easily cleaned, a fact that will bo appro-
ciatod by the firemen, Another point claimed is that they are
of uniform gage, having no rivets or laps, and must astur.
ally require much leas fuel, & fact that will undoubtedly re-
celve due consideration.

Watorproof Tissuos and Faper, i
Lea Monden says \hat bichromate of potassa has the ‘glo'
perty of rendering glue and gelatin insoluble in water, Thus
paper, and gtufls of cotton, linen, or ulk, 1f onoe conted with
this insoluble glue, become perfectly imporvious. To render
glue insoluble,it 1s suficient to add, to the water in which it
is dissolved,1 part of bichromate to 50 partsof gelatin. The
addition i5 only made at the moment when the liquid is to
bo used. The process is conductod in full daylight. The
Japaneso make thoir umbrellas with paper propared in this

.
Tho Brighton Express, ,
road which connects these two cities is the famous ove of
the world for speed, for safoty, and for the enormous wealth
of its commuters. From fifty to sixty miles an hour s the.
mte of wpeed, and there are no stopping places. A billiard
this traln moven, A correspondent of the
wayn: 1 hinve neon the sea at Brighton, and f  min.
utos afterwardn 1 hinve soen the dome of Bt. Paul's through
the fog of London, Tho tracks aro kept In perfect order,
and the oars are bullt of solid » {ud
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‘MM. Treves and Durassier hiavo recently investigated the
question of whether, and how, in n steel magnot, the known
Mn&ﬁu varies when the wolght and scotion aro af-
oted Dy the gradual dissolution of the magnet in an acld,
Tho result is that the forco 18 always proportional to the
section and to the weight, £ that & curve representing the
variation of weight and section would be parallel to one indi-
cating the diminution of intensity. As the dissolution pro-

sso8, the motal shows serrated inequalities perpendicular
5 the axis of the bar; and if a horseshoe magnet be treated,
the curved partis found to dissolve incomparably quicker
than the straight portions.
A NEW MODEL FOR SIHIPE

The circular ironclad lately constructed in Russia, and de-
soribed in the SCTENTIFIC AMERIOAN of August 7, 1875, may
possibly lead to a radical change in the construction of sea
vessels other than those for warlike purpeses. A young officer
of the Russian navy, sttached to Admiral Popofl's stafl, has
constructed a saucer-shaped sailing yscht, 20 feet in diameter,
which is described as extremely fast. mumomn:;:m
rigged, with an exceedingly high mast, and has great un-
der canvas,in combination with an altogether unequaled power
of staying and wearing. She is perfectly round, decked some-
‘what after the fashion of a Bermuda boat, and, having great
stability, can carry, almost without inclination, all the canvas
which it is possible to spread upon her. Strange to say, she is
extremely handy as well as fast. Such, at least, is the ac-
count given of her in the London 7imes by Mr. E. J. Reed.

OXYCHLORIDE OF SULFHUR.

Paul Behrend, of Leipsic, has recently discovered a now
and convenient method of preparing the oxychloride of sul.
phur, also known ss sulphuryl chloride, 80;, Cl;. This was
accomplished by takiog sulphuryl oxychloride (80, HO, Cl,)
which is formed by the union of sulphuric anhydride with
hydrochloric acid, and sealing it up in glass tubes which
weare heatad for 12 or 14 hoars 1o a temperature of 385" to 356"
Fah., in & paraffin bath. On distilling the contents of the tube,
pure salpharyl chloride was obtained.

METALLIC GALLIUM.

The new element gallium has recently been obtained in a
pure metallic state by M. Lecoq. Its brilliancy places it be-
tween platinum and silver, It was obtained by treatiog
electrolytically the aqueous solution of its ammoniacal sul-
phate, and the very coherent deposit formed was subsequent.
Iy burnished.

The Food Eqguivalent of Health,

General Sherman, in hischapter on the ** Military Lessons of
the American War,” says: ‘‘ To be strong, heslthy, and capa-
ble of the largest measure of physical effort, the soldier needs
about 3 Ibs. gross of food per day, and the horse or mule
about 20 1bs. An ordinary army wagon drawn by six mules
may be counted on to carry 3,000 1bs. net, equal to the food
of a full regiment for one day ; but by driving along beef cat
tle, & commissary may safely count the contents of one wagon
as sufficient for two days’ food for a regiment of 1,000 men;
and as a corps should have food on hand for twenty days
ready for detachment, it should have 300 such wagons, as a
provision train; and for forage, ammunition, clothing, and
other necesssry stores, it was found necessary to have 300
more wagons, or 600 wagons in all for a corps d'armée.
Each regiment cught usually to have at least one wagon for
convenience to distribute stores, snd each company two
pack mules, so that the regiment may always be cortain of s
mesl on reaching camp without waiting for the larger
traine.” A curious calculation of a similar nature exists,
made by Tempelhoff, 8 Prussisn general, the historian of
Frederick’s wars: 100,000 men,"” he says, “ consume daily
150,000 1bs. of flour, equal to 200,000 1bs. of bread. Bread
and forage are seldom 10 be had in sufficient quantities on
the spot—hence msgazines are established along the line of
operations. The bread wagons carry a supply for six days,
the men for three more. In commissariat wagons, flour for
nine additional days could be conveyed—one wagon w 100
men for nine days, thus 1,000 wagons supplied the army for
that time. An operation of 18 days’ duration could thus be
conducted without an intervening magazine, but field ovens
were required to make the flour into bread. But bread for
three days requires two days to bako it; at the end of nix
duys, therefore, a halt must be made to bake or elue the
ovens would fall behindhand with the supply ; 8o that, in ad-
vanciog into an enemy's country before magasines could bo

formied there, six days was the extent of march practioable
without & halt.”

&

A strange Exploston fn Boston,

A singular explosion ocourred in Bouth Boston on the eve.
ning of December 22, A large gas main, running under the
Fodersl street bridge and along Federal street, exploded,
tearing up the pavement, killing and woundiug a number of
people,and blowing others into the water, It is supposed that
ins had eseaped from & defective pipe until the ground had
been saturated by an explosive mixture of gas and air, How
it was fired Is not known. The main pipe,about five inches
in dinmeter, passes through under Federal stroet bridge, and
along the canseway leadivg from It up Dorchester avonuo,
the continuatiop in Bouth Boston of Federal street, This
causoway is composed of threo feet or more of dirt and
graval, with the pavement resting on & foundation of plling,
and oo elther side,for 17 feet or more, is the river,

Eys witbesses state that & bright fiash was first seen about
the middle of the causeway, followed by a sharp explosion

41

Scientific American,

ving stones, gravel, and débris fiying in all directions.
.A‘::!: l:fnedllulypl‘ho causewsy on the right band side fell
over into the river, carrying over with it several persons.
The number of these 1s not yet ascertaioed, but it 1s feared
soveral wero buried under the débris at the bottom of the
rivor, The pavement was completoly torn up for s d‘luunc’o
of 176 feot from the wooden portion of the bridge to Urosby’s
warohouse, which was soriously shattered, Had the explo-
glon ocourred five minutes later the loss of life would have
beon far greater, as the draw of the bridge had been up for
some time, and & crowd of 800 or 400 persons, on their way
from the city to their homes in South Boston, had collected
on this side, and in & few minutes would have swarmed
upon the causeway.

Another Subterranean KExplosion.

An explosion in one of the city culverts of Philadelphia,
Pa., accompanied by the rupture of a gas main and the up-
heaval of lnlet covers and the iron tops of manholes, coming
goon aftor the fatal occurrence of & somewhat similar nature in
Boston a fow days ago,has led the Public Ledger of the former
city to make some inquiry into the fact., It does not appear
that the explosion came from any contact of inflammsble
gases with firo, as there is noaccount of any flames having
been soen by anyone. A rupture of a small gas main seems
to have been an incident of the violence, and not the cause
of it. The damage appears to have been occasioned by con-
fined air, compressed within the culvert by the backing up
of the tide water of the river to such a degree as to break
out through the inlets and manholes with great force. This
is not an unusual occurrence, and not by any means so dan-
gorous as the ignition and explosion of inflammable gas ina
culvert would be,

The Value of the Sclentific American.

S. 8. B. says: “1 beliove that, since its first year (1848, 1
think) I bave missed but one year’s numbers of your jour-
nal. In the burning of my house, four years sgo, I lost
some I8 years of your paper, with many other valuable
books; but none was 20 great a loss as the file of your pa-
per. In 1854, Ilent & volume of the paper to a friend of
mine, who was erecting a factory. He told me that that vol-
ume of the SCIENTIFIC AMERICAN saved him about £800 in
the construction of a grist and saw mill."”

D. L. R. says. ** The ScreNTIFIC AMERICAN affords me more
pleasure than anything else that 1 can find in the literary
line. It isindeed s great storchouse for deep, interesting
thought, Nota bit of room is wasted. As an American I
am proud of it, and wish it all prosperity from ages on to

F. MeC. says: “1 cannot refrain from saying a word for
the SCIENTIFIC AMERICAN, As'it is now conducted, it can-
pot bo boaten as a scientific periodical. I make ita rule to
always take my copy to the weekly meetings of our associa-
tion, and never fail in finding something to read aloud to the
members, with profit to them all. You are doing s world
of good in sounding the Keely motor.”

Rondering Wood Fire and Water Proof.

M. P. Folacci has devised a new mode of rendering wood
waterproof and incombustible, which involves the use of the
following composition: Sulphate of zine 55 1bs. ; American
potash 22 1bs.; alum (ammonia base) 44 1bs. ; oxide of man-
ganese 22 1bs. ; sulphuric acid at 60°, 22 1bs; river water 55
Ibs. The above ingredients, with the exception of the sul-
phuric acid, are mixed in a boiler, where the water is added

—— e e

The drive wells which are extensively used in the South
and West are made as follows: A plece of 1} inches gas pllp;
is perforated with several hundred holes near the end,wh e’
is covered with s fine brass wire screen, and this in turn d!l
protected by a covering of sheet zinc or iron also perforated.
The extremity of the pipe is sharpened, or a stesl point may
be fixed. It 1# then driven into the ground, adding pieces
on the top as it winks in. As soon asthe proper depth
is reached, n pump s attached, and the result Is an
ipexhaustible well, often giving an sbundant wupply of
water in half an hour after the end of the pipe first entered

the soil.

e ———————— e —

NEW BOOKS AND PUBLICATIONS.

Tux ALDINE, & Fortnightly Journal dovoted to the Fine Arts and

Literature. Price 50 cents a number, Now York city: The
Aldine Company, 18 and 20 Vesey stroot.

This publication Ia of the rarest beauty in Lypography, enkraviogs, and
paper tiat we have ever seen, It was Orst published In 1569, and we have
rocently perused with great care all the nombers alnce Isaued, up to that
for December, 1875: and it s with the greatest satisfaction that we sttest
the gradual lmprovement of the work, from the first number to the
last fssuced, untll now, when It bas attained & higher dard of perfection
than any {llustrated journal on this continent. The superb engravings
llastrate bighly artistic subjects, some from Nature, and others from the
paintings of our best American and the most celebrated forelgn artista, al
of which sre executed by our best engravers. The didine Is 10 be pub-
‘shed twice s moath In the coming year, and the publishers promise to give
thelr readers engravings of historical events, sppropriste to the Centen
nial year. Wo can add, In closing this notice, nething that gives a more
concise and truthful jdes of this artistic publication than the words of our
bonored American poet, Willlam Culien Bryant. Jle says:

“In England and Italy we have the best printed books, and I think in
England tne bost Impressions of engravings made; but | bave never seen
anything comparable to the work of TuE ALDINE: nothing so fine, the ink
put npon the biock In such Just proportions, not too much, not toa little,
impressed on the paper with the greatest care and dexterity; no blot, no
blur, no blank—the slenderest, lightest and most delicate lines impressed
with the greatest certalnty, so that the impresalon represented the original
engmviog on the block as 1t left the bands of the artist, with as mueh fdel-
ity ss s mirror reproduces the 1l of the b o

HYDRAULIC MANUAL. PART I, consisting of Working Tables and
Explanatory Text, intended as a Guide in Hydraulic Calculs-
tions and Field Operations. By Louis D'A. Jackson, A. L. C. E.
London : W. H. Allen & Co., 13 Waterloo place, S. W.

This Is the third edition of probably, to the hydraulic engineer, one of the
most useful of professional treatises. 1t embodies a collection of workins
tables, based on the most Improved modern principles and enough text to
set forth both prineiples and formula In a manner both clear and conelre.
The work has been prepared under the auspices and with the asistance of
the Engitah civil officials ta Indis; and the second part of the book, now
saded, consists entirely of hydra and gical statistics, the
former principally, the latter altogether, Indian, The present edition
inclades, beslde tbe above, many new tables and considerable amplin-
cation of the text, and forms, as 3 whole, s valuable compendium both of
the works of many of the best authorities on hydraulic engineering and of
several valuahle snd hitherto unpudlished manuscripts. D, Van Nostrand
has the book for sale ia New York city.

Tux Porvrar HEALTH ALMANAC POR 1575, New York city: BE.
Steiger, Frankfort street.

This Is a Iacdabdle effort on the part of Mr. E. Steiger, the well known
publisber and Importer of German scientific and other works, of this city,
w & popalk Jendar which will repiace the well known yellow
covered pamphiets which pow serve the doubdle purpose of simanscs and
advertisements of quack medicines. b

DECISIONS OF THE COURTS.

United States Clircuit Court===Southern District of
New York,
PATENT RILLIARD TARLE ~LEVI DROXER *+, WILLIAN 0., GRIFFITI & OO, —
LEVI DEOKER f. CHARLES SILVERNRANDT,
(1n equity.—Uefore Blatchford, J.—Decislon rendered November s, 1573 |
The patent sued on (o these cases, belng a relsaue granted to the platatts,
¥l Decner March$, 1889, on the surrender of the original patent granted
to bim December 18, 188, for an ** lmprovement 19 Cushions for oililiard
Tables,'* has bocn heretofore the sublect of cous deration by this court in
the case of Docker re. Grote (10 Miatenf. C, C. K., 51). The Invention set
mln‘:::' 18 of the p has reference L0 a cuahion foumed of

rn %
N}l- clalw in this case Is for tde catgut or other
¥ ombedded

at a temperature of 113" Fab. As soon as solutlon is effected,
the acid is gradually poured in. To prepare the wood, the
timbers are placed in a suitable chamber, on gratings, and
separated by spaces of about a quarter of an inch. The com-
position is then pumped in to fill completely the receptacle,
and is maintained therein in a state of ebullition for three
bours, The wood s then withdrawn, and dried in the air.
According to the inventor, it becomes practically petrified,

and the most intense flame only carbonizes the surface very
slowly,

A Magnetic Island,

The voleanic rocks composing the foundation of the Isle St.
Paul are ferruginous, Those on the north side of the crater,
which result from the slips whereby all the east side of the
mountain is Inid bare, attract the two poles of a magnet, and
contain § per cent of fron. Those met with around the cones
of weorlw situated at the foot of the exterior nlopes of the
crator, on the sea shoro, are true magoots with two poles,
contalning 14 per cent of iron. The observations made for
declination and inclination indicate the looal action of & south
pole toward the center of the crater, a fact which should

warn navigators to guard against the magnotie influence of
thin inle, A, Cazin, in Comptes Rendus,

Usoful Reclpos for llu-uhop. the Mousehola,
and the Farm,

Round steel wire rope will bear more than double the
walght required to break iron wirs rope of stmilar diameter.

The following is the London rule for gus pipe slzes: For
200 lights, 2 inch iron tube; 120 lights, 14 Inch: 70 lights,
14 1nok; 50 lights, 1 fnch; 26 lights,§ Inch; 12lights, 4 inch ;
t lights, § inch; and 2 lights, } inch,

Apply soapsuds to a suspected leaky joint in the gas pipe.
The formation of Lubbles will show apy escape. This s
sufer than trying the jolnt with a lighted match. If the
loak occur in the branch of & bracket or chandelier, it 18 ro.
palred by soldering with plumber's flne solder; If it bo
very small one, heat the place first with & spirit Iamp, and

fill the sperture with coment,

cord E, or

C, 60 a8 B protect sid casdios sgarsst the Tt of e bai poteion
« 50 2 m; of v . au

as hereln shown and d + a0d for the parposes set forth o

The wanu soture and use oy Winang, or 10 the alleged date of laven-
tlon by Decker of bis device, 0f 3 strip of spring steel, or equivalent mate-
rial, with holes In Ita lower e‘lg:. Ihrough which wires were passed fas-
tened to the under side of i, said strip deing placed In a crease or
Kroove cut In the upper fuce of the 1ubber near the angle thoreaf, and the
manufaciure by Stevens. prior to 164, of (ndis rubber cushions for blbard
tables, having & French clock spring pisced in a slot in the upper face of the
rubber, rnﬁel 10 and pear the taner face of the rubber, bringing the upper
edge of the wring near the upper corner of the rabber, are su tantially the
samo arrangemonts of devices used by Deoker,

BUI aismissed,

LW liwm J. A, Pulier, for the plalntif,
Edward N, Dickerson, for delendants.

Beeent Dmevican and foreign Patents.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPFROVED ELECTRIC CABLE AND COXDUCTOR.
Goorgo W, ¥, Hoogeveen, Haarlem, Notherlands.—This Inventor
proposos o series of telegraph wires, which arv covored with gutin
porchn, and sown within a covering of sl cloth mude perfoctly
Impervious to molsture and other disturbing ugenolos, by belog fm-
pregoatod and coated with highly insulating matorial, The latter
Innwixture of parafin and glycerin, provided on the outside with

0 oonlBLE conl tar nod sulphur, and having on the inslde a coat of
rubbor varoish and bensine.

IMPROVED SWINGING S80S BERTH.

Edward P, 8. Androws, Lishon, Mo, This lnventor, in order to
provent sea sloknoss, proposos berths pivoted to tho cabin walls,
and connected hy soparate and Jolntly-swinging governing end
plates, of which one ls applied to a swinging welght of oorrespond-
ing slze, to produce the level pomtion of the berths, A plvoted hook
lover of euoh borth may be attached to the corresponding end
ploce, 1o swing therowith und with the welght, or to & staplo of the
wall, to amume a fixed position at the wall. Hy this areangement,
the berths will always remain level ; or any one of them may be

fustened and held riglaly to the vessel, in Accordance with tho de.
slre of the ocoupant.

IMPROVED CRACKER MACHINE.

Charles 8, Fowler, Brooklyn, N.Y.This invention has for its
objeot to improve the construction of the class of machines that
are used for cutting dough for Ormokors, cakes, oto., 50 A% LoenA~
ble them to be more readily adjusted and more 0N~
trolled than when made lo the ordinary way. The arrangemonts
are such as to allow the dough to shrink before reaching the
cuttors, so that the crackers or cakes will not be drawn out of
shapo by sald shrinkage. The construction ombodies many new

and logonious devices,
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IMPROVED ERVELOPE OPENERS,

John La Diane and Xavier 8¢, Plorre, Opbie City, Utab Ter.—Thoe
devioe, which is attached to the end of n ponell, conelsts of a blnde
enclosed botween guldos of indin rubber. The latter =orves as an
ornsor, and, whon aoting ns a gulde for the biade, adapts itsolf to
enyelopes of different thicknosres.

IMPROVED METHOD OF CONCENTRATING TAILINGE FROM
QUARTZ MILLE,

Franols E. Millg, Virgioin City, Nov.—This invention consists in
first causing tho minglod sands. sulphurets, quioksiiver, and water
to flow through o wide and shallow sluleo with small teansvorse
glits, called riffies, cut through fts bottom. Bach rifife opans into
a tank filled with standing wator. Ih presiog over theso wator
riffics, the coarsor and heavier sulphurots nnd globular quicksilver
slnk through the water spaoos Into the tank and are saved, while
most of the saud and gome of the excoediogly fine and Hght sul-
phurets and minute particles of floured quicksilyer are carriod
on through the slufos by the current, whioh then flows Into another
sluloe of reverse form. Hero the sands gradually arrange them-
solves into different hovizontal steata, nccordiog to the conrseness
of the grains, the fine sulphuroets, misute partioles of quicksilver,
oto, finding thelr way to the bottom of the sluloe among the mov-
Ing grains of the coarsost sand.  Near the bottom of this deop nar-
row slaioe, at the lower end, fs fosertad a very thin gshoot of motal,
which divides the runoing current horizontally, cutting off tho
fowest stratum of coarse sand, containing the fine sulphurets, oto,
from the mals body of the lowing sands above it without disturb-
fng the current, 8o a8 to discharge the former Into n separntoe vos-
gol. The very five sulphurets, oto, are separated by passing them
through a fine soreen.

IMPROVED MUSIC RACK FOR UPRIGHT PIANOFORTESR,
Stephan Brambach, New York eity.—This Is a gwinging desk or
stand,nrranged at the front of an upright pianoforte case,provided
with o hinged base strip and extonsion legs for supporting Jointly
the musio book and holding desk in inclined position.

IMPROVED PAPER BOX
David K. Osbourn, Baltimore. Md.—~This is a neatly shaped box,
formed of a gingle plece of paper and provided with a rear exten-
wlon, which sorves o8 & cover and as a means of suspension. It also
has suitable stifening pi within,

IMPROVED SLEEVE ADJUSTER,

Alfred Porego, Now York clty.—In order to hold the cuffs of a
ghirt away from the hands, while the latter are cngaged, this
{nventor proposes n button-holed tab on the gleeve and a button on
tho shoulder of the garment. The cufl can thus be fastened up
without first removing the coat,

IMPROVED DUMPING DEVICE FOR FILLING GRAVES,

John W, Varnioe, Crawfordsyille, Ind —This is a device for re-
oeiving the soil thrown up in diggiog graves and dumping it all at
onoe into the grave to flll the same. 1t consiats of a box provided
with suitable doors, which stands beside the grave and is filled with
oarth as the same is excavated, When it ix dosired to replace the
soil the box is tited, when arms strike ngniost lntohes which hold
the doors, open the latter, and thus allow the earth to be dis-
charged,

IMPROVED SIGN AND ORDER SLATE
Joseph 8. Gold, Washington C. H,, Obio.—~This invention {8 de-
slgned for the convenience of professional men, but may be used
by all who may find it a convenience; and it consists of a glgn
having on its back side a sliding slate, which slate is ra sed by
means of a cord, and is covered, when down, by a sell-acti . lid.

IMPROVED TOBACCO DRYER.

Henry R. Farmer, Ringgold, Va.—This inventor proposes a heat-
ing apparatus for baildings, in which tobacco is stored in order to
cure the tobacco by artificial beat radiated directly from pipes
made to conduct the warmth about the lower part of the room
from a furnace outside provided with regulating valves or gates.
A valve or register, located directiy over the hot air pipes, so tem-
pers the heat st the entrance into the barn that the building is pro-
tected from burning.

IMPROVED WIRE FENCE STAPLE.

Homer S. Smythe, Aurors, [IL.—This inventior. elates to certain
improvements in staples for wire fences, and it consists in & staple
having a short prong and a long prouog, the latier of which termi-
nate at one end in a chisel pownt, and at the other in a beveled
bead, and is provided with barbed notches to hold it more securely
in place.

IMPROVED CARTRIDGE BELT.

Major David Taylor, Paymaster U. S, A, Leavenworth, Kan.—
This iovention consists in armoging but'on holes on a soldier's
cartridge belt between sections thereof, makiog slots near the
ends, usiog clips of the same length as the cartridge or ss the width
of the belt, snd in making the clip with & point and so constructed
as to bold the cartridge with muzzle downwardz. The first improve-
went ailows a pistol bolder or other attachment to be readily
applied or detached, the second allows the buckles and clips to be
fastened by reversiog the end of the holding strap, the third gives
A more stable and efficient support to the cartridge, and the fourth
allows the clip to extend above and below the cartridge to give the
furmer & greater bearing on the latter.

IMPROVED CARTRIDGE.

George Smith, Brooklyn, N. Y.—This is a strong paper or straw-
board tube or shell, in which the charge is confined by a metallic
wad at each end. The wad at the outermost end retains the charge
without necessitating the folding-in of the outer end of the shell,
and, by the explosion, its edges are expanded to such extent that it
forces the shell out of the gun. The wad at the inner end 15 forced |
out of the sbell and left in the gun, to be dropped out after firing.

IMPROVED RAILWAY TELEGRAPH. ¥

Baylus Cade, Scott Depot, W. Va.—The object of this 1 réntion
18 to reduoce the risks Incident to life and property upon railway
lines resulting from an ignorance on the part of the train men
of the enndition of the road and the position of other trains !
thereupon. The luvention bas in view the placing and keep-
ing of ull of the trains upon the roote in & single telegraphic cir-
cult which I continuous from one end of the line to the other, and
18 never broken, whereby ench moviog traln {s in [tself a station
which is In communication with all the other trains as well as the
terminal and ntermediste fixed stations, by meansof which ar-
mngement one traln may telegroph to the traln proceding or fol-
lowlug 11, or to any one of the fixed stations, and the messages sent
from oue point to noother are reproduced in the usual way upon
all of the Intermediate trains and rations.

IMPFROVED TAILOR'S MEASURE
Friedrich H, Ulirich, New York city.~This Is an improved
tallor's measure, by which the different dimensions of the body
onn be taken quickly, conveniently, ard accurately, to enable the
tallor to produce u good fit, and furnish a busis for an improved
system and npparatus for drafting the patterns. It consists of a
grodunted belt, with sultable back clasp and sliding bip clasps, to

[JaNuARrY 15, 1876
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IMPROVED TEMPORARY BINDER, tho cutter hond ahaft 18 made lnrgor than the other, and the end of
Charlea D, Lindsoy, Clnolnontl, O.—~In this deviee, n notohed | the knives apon the amall end of the shaft wre oorrespondingly ad-
upring plate 18 employ ed to seoure or hold one or more fusteners in | Yaneced to compensate for the fivst Inclination, thus producing, by
place upon a sultable block. The paper fstonors nro so clamped | the double angle, n shear out with a stealght knife,
a8 to be supported firmly in an ercot position. ” g v o
IMPHOVED EXTENSION TABLE,
IMPROVED BAUSAGE STUFFER. Ansol D, Jones and Samuel L. Jones, Kirkaville, Ky, These 5
Hugh P. Haokin, Alloghony, Pa.—This Invention rolates to cer- | VOntors propoge to conneot the logs of the table to o lnzy tongs
win Improvemoents In sausage stuffors, and It consists in a barrel | frame for extension purposes. They constder that the frame san
or oylinder pivoted upon trunnions on a framowork, and provided | be constructed oheaper than can the usunl tongued and grooyed
with an ndjustable norzle.  Tnsnld barrel moves a plston, which g | #ding gections, while Its ndjustmont I enslor,
;’Uﬂ‘") M(m‘h'ml ton sorow-thronded rod, whioh sald rod Is notunted IMPROVED HINGE.
ongitudinally in tho barrel by means of & bevel gonr whioh opor- Frodorloh Tood 5
ates through a revolving sloove and an adjustablo scrow-throndod redorioh Toedt, New York city~This 18 an Improved butt
sogment. Tho lnttor, by ongnging the threads of the piston rod, :I|Illl(t\ for doors of all kinds, by which the same aro mised when
conyerts tho rotury motion of the goove Into n longitudingl rootl- ‘:llt""""‘:::(;';:;?""::‘(" Gk’)r';:'l :'f ""-':r own wolght, dispensing theroby
Hoear motion of the plston, and a stud upon the fenmework on- Avad “w“m‘:& :.. : o hinge hns 8 wing plate with a spindle ana
goges 1 longltudinal groove of the plston rod to keep the Inttor | .. nstier, on whioh the correspondingly (nollned sloove

from turning,

IMPROVEMENT IN WEATIIER VANES,
Willlam . Plokoriog, Boston, Mass,—In looking at a woenther

vane stunding * end on,” It 18 diMeult to tell whothor It Is polnting
toward or from the observoer, To show this, the prosent inventor
suggoests attaching o the vane plvot two arms inolined downward,
one of whioh oacrles n ball, and the other a plecn of glass sot inn
feame. I I8 thon ossy to wil, by the position of the ball to the

right or left of the vane, In which direction the lnttor {8 pointing,

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED TYPE WRITING MACHINIE,
Philander Deming, of Albany, N, Y.—This Invention congists,
firet, in printing each word with an Initial letter different from the
others composing it, such initial standing in leu of a space Lo dis-
tinguish the beginnings of words; and gecondly, in the manner of
groupiog the different gets of letters to admit of the most rapid
manipulation of the keys.

IMPROVED RAIL JOINT, ;
Hermann Weber, New York city.—In this device an auxiliary
fish plate is placed upon tho bolte, which are provided with wedge-
ghaped notehes on their upper and lower sides, and when moved
longitudinally the edges of said plate enter the notohes in the bolts,
and thus lock the said bolts in place, The plate s made narrower
than the regular fish plates, and in its upper edge Is formed a num-
ber of teeth to receive n pawl, which holds it from working back
when It has been driven into place.

IMPROVED WATER WHEEL.
Teanc Mallery, Dryden, N. ¥.—This is a turbine wheel having the
chutes divided horizontally. The case and the chutes are so ar-
ranged that the mouchs of the latter open at the top of the case
instead of the eides. A horizontal gate is arrapged on the top
plate, which may be adjusted at any time to close tight without too
much friction.

IMPROVED SMOKE STACK.
Darerick Allard, St. Albans, Vt.—The invention consists mainly
in the armangement of a beveled ring, in connection with the verti-
cally adjustable tube, whereby the blast is prevented passing into
the space between said tube and the casing of the stack, and also
whereby cinders or sparks are deflected into the main ascendiog
current, when they fall into said space.

IMPROVED WATER WHEEL.

James J. Bourgeois, St. Cloud, Minn.—This invention relates to
certain improvements in water wheels; and it consists principally
in the peculiar construction of the gate or cut-off. Two horizon-
tally moving elides are provided with rack bars with pinions be-
tween the ssme, 20 that the slides move in unison in opposite direc-
tions, to open or close above the center of the wheol.

IMPROVED ORE CONCENTRATOR.

James V. Pomeroy, Col. Ter,—Tbis Inventor now improves on
the ore concentrator patented to him under date of May 11, 1875,
£0 that the operation of the same {8 more effective, and the samo
can be worked with or without the concentrating pans. The sup-
porting table is constructed with a step-shaped bottom, that forms
a series of levels for the concentrating pans, the steps and head
walls producing & waye sotion of the water in each level or pan
The center of gravity of the table may be cbanged, and a heavier
or lighter shock be imparted to the same, nccording to the quality
of the materinl. A level of greater length is arranged at the head
of the table, and on the same {5 placed an endless belt, on which the
pulp is fed through a hopper toat is hinged at the head of the table,
and seated watertight on the belt.

IMPROVED STEAM I'LOW.

B. 8. Benson, Baltimore, MdJ.—This invention contemplates the
manufacture of & steam plow which shall work with revolving
blades that cut the sol with flogers, separate the eoil {rom the
growth with plekers, and carry the pulverized earth to the rear. It
fs also provided with a mfter In the rear and a box to receive the
grass,weeds, and roots ; also a rear caster wheel journaled {n a pul-
ley ring to govern the direciion of travel ; also an attachment to
this wheel, consistiog of a detacbably clamped frame, so that it
may be adjusted to suit the changing line of gravity on lands of
different inclination ; also with a device for bolding up the plows
in traveling from field to field, or to graduate the depth at which
they sball work.

IMPROVED FURNACE FOR STEAM BOILERS

Charles E. Robioson, Brooklyn, N. Y.—This {nvention relates to
improvements in furpaces for burning gases of petroleum or other
liquid bydrocarbons. The attemplts heretofore made to utilize pe-
troleum as fuel for this purpose, more especially in locomotive
boilers, bave falled of the desired success chiefly because the com-
bustion of gas or gases derlved from said fuel has been attempted
at too low a temperature; and secondly, for want of sufliclently
free ndmission of air to the furnace chamber. The difficulties are
overcome in this invention by dividing the furnace chamber into
two parts, by means of a perforated disphragm, the same thus
forming the top of the chamber in which the combustion is begun,
and the bottom of the chamber in which it is perfected. The bot-
tom of the primary combustion cbamber is formed by a serics of
inclined perfornted plates, which are Jolned at thelr upper and
Jlower edges, and by which the air isadmitted in the requisite quan-
tity ond in u highly beated condition.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED SURFACE PLANER.

Wm. C. Margedant, Hamilton, Obio.—This invention relates to
certain improvements in that elass of surface-planing machines
which plane both above snd below the cutter bead; and 1t conslsts
partly in making the cutter head and {ts upper adjustable table to-
gether adjustable above a lower stationary table. It consists more
especially, however, in the construction of the cutter head, which

which a detachable measure & hung for taking the different men-
sures roquired,

is made with three straight cutting knives, arranged (n such a man-
ner as to produce s shear cut. To produce this result, one end of

ond of the other wing plate slldes, rniging thereby the door. The
ndvantage of the hinge Is that [t allows the laying of carpots from
one room to another on an even surface,

IMPROVED SOFA BEDSTEAD,

John B, M, Fifleld, Philudelphin, Pa.~This bed sofn Is s0 con-
structed that it does not roquire to bo moved away from the wall
when it s to be arranged usa bed; it may be obaoged from one
arrangemont to the other with one movement, und 1t s ko cone
struoted that, when arranged as o bed, the cushions may be cove
ered with ticking, and thus kept clean. The baok Is made In two
pirts, and so arranged that the lower part may be swung forward
to enable the upper part to be turned down Into Hine with tho seat
to form n port of the bed bottom. A plece of tcking 18 attnohed
fo the rear of the seat and to the baok, so that, when the Iattor s
turned down, the cloth becomes extended over the entire bottom,

IMPROVED BEDSTEAD AND MATTRESS,

John J. Bowen, Richmond, Va.—This Invention relates to an im-
proved construction of bedstead and mattress, each congtructed so
a8 to be specially adapted to the other, whereby the cost of the mat
tress may bo considerably reduced. It consists in a bedstead hav-
g a rafged head support o combination with a mattress shortened
by the width of a bolater, and provided with a bolsterattached to its
upper head end, which rests upon the head support of the bed-
stead, by means of which all of the comforts of an ordinary bed
aro avallable, and the cost of the matttress lessencd by dispensing
with a transverse seotion equal to the width of the bolster.

NEW AGRICULTURAL INVENTIONS.

IMPROVED MILE COOLER.

Bruce C. Bort, Chateaugay, N. Y.—This invention relates to im-
provements in the milk coolers for which letters patent bave been
greanted to B C. Bort and T. Bryant, under date of June 18, 1872, and
November 5, I872. The invention consists of a water cooler or vat
which has a hollow longitudinal partition, with entrance and exit
apertures, and lateral perforated partitions, in coonection with &
detachable pan seated thercon. The milk pan is thus acted upon
by the cold water at every part of its bottom, so that an effectual
cooling of the milk is produced, while the detaching of the milk
pan admits the thorough cleaning of the cooler.

IMPROVED COMBINED DRILL AND FERTILIZER.

Aladan 8. Wishart, Lumberton, N. C.—The object of this inven-
tion is to provide & combined drill and fertilizer, or a drill which is
convertible at will Into a broadcast fertilizer. It consists In a shaft
carrylog feed wheels or stirrers, located parallel with the axle, and
actuated through gear wheels by the driving wheels. An adjustable
hopper is arranged upon the frame, so that, when it is disposed lon-
gitudinally, a single one of the feed wheels revolves in an adjusta-
ble orifice at the bottom to constitute a drill for planting cotton
and other seed; and when the said hopper is arranged transversely,
or parallel with the shaft, all tho said feed wheels revolve in the
said bopper and act as sticrers to sow broadcast the guano or other
fertlizer.

IMPROVED DITCHING MACHINE .

John E. Landrum, Hebron, Ohlo.—As the machine advances, the

earth {8 excavated by an {nclined thovel—upon which the loose soil
passcs—entering an upwardly inclived shoot. In the latter is an
endless chain, driven by the wheels of the ditcher, through the
medium of suitable geariog, and carrying hoes at intervals along
its length. These hoos raise the earth to the top of the machine and
deliver it to the discharge spout.

IMPROVED GRAIN BINDER. ;

John J. Atwater, Modford, Minn.—This is & remarkably ingenlous
machine, includiog cleven entirely novel devices, There isan ap-
paratus for collecting the graln, formiog it into a gavel, and drop-
ping upon a table, along which twine, leading from a ballof the
same, i oxtended. This dooe, the cord is curried over the gavel,
and both ends brought under a clamp. A portion of the twine
enters a slot in & needle, which is suitably manipulated to make a
knot. Lastly, the cord is cut clear of the ball, and the gavel thrown
out.

NEW HOUSEHOLD ARTICLES.

IMPROVED POTATO MASHER. o
Robert Crane, Jr., Columbis, Pa.—This implement consists of &
bandle, and & wheel-shaped device fastened thereto. The latter is
formed of a ring and radial blades, the Iatter belng set spirally or
{nclined to the plane of the wheel, so as o mash as woll as cut
when pressed down through the potatoes.
IMPROVED WEATHER STRIP. i
Ji Chandier, Barry, 11l.—This invention consists rotaining
a hinged weather strip upon the threshold of a door by an adjusta-
blempvhtqhﬁunmmnedmmummmu
rotaining

© IMPROVED LAMP PENDANT.

William M. Underhill, Oconto, Wis.—This {s a lever attached to a
link suspended from the celling, baviog a long arm which termin-
ates in a hook, and a short weightad arm. Directly under the point
awmdmmmuswmumu,o-ﬁh
mmu-wnmtmmmwumm
lamp bangs vertical. When It is desired to lowor tho lamp, the
samo §s simply slid out to the hook end of the lover, which desconds.
by the weight of the fixture. =

John J. Kendall, Greensborough, N, C.—The
crooked plank ot edgewise on the legs, and baying A ¢
ard at the front ond. This arrangement allows the
10 be bolted on the sides 50 as to be wg‘ :

time be shifted to different positions x

ment is such that the whole standard
‘wheel, or

around its bolt to swing the spindle tow

accommodate the hight of the
position to one standfog or sitting at |
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for Insertion under this head & One Dol-
ne. If the Notloes exceet Four Lines, One

Feientific

will find & recipe for brown sonp on p. K1, vol. 81,
LT Boand M, oan make omery belts for sand-pa-
poring spokes by following the direotions on p.
304, vol., 83,0, 8. will find o recipe for pasto that

1kl ,t'm”' Reolpos™ 18 the bost practioal
ok for | os sud Engineers. Mundreds of
rade sugges ; oxprossly by eale. | VoL 30, Tt molts ar 350° Fab,—J. K. W, will find a
rts and by correspondenta of the * Solentine | rectpe fora blaokboard composition on p. 91, vol.

: P bound and fus. | 80,—J. K. N, will ind a desoription of the Stevens
trated. A splondid Chrivtmaa u:: for workmen and | ba

will ndhore to tin on p. 24, vol, 84,—W, ¥ I,'s
;\:Mulhould be roforred to u physiclan.~A, J,
will find n reolpe for plumbor's soldor on p. B4,

ttary on p. 57, vol. 31.—F. 0. X, will find simple
directions for clectroplating on p. 18, vol, 8, T.
I G. s informed that we do not work out school-

salo | boys' problems, and political questions are not in

our line.—~G, W. B, will find a simple process for

of a
£ on exhidition st A fous 1nseitese, nickel plating on pp. 155, 235, vol. 35— A. 1L D, wiil

prices of mills, drills, oto.—
d!.d-u'. X. Stevens Qo., K. Mass,

Agricult’l Works,Clinton,11l. Mach. sold on Com.
now

Whantod —Address of every Millwright and
Mg frm In U.S.& Canada. A.M.Cook & Ca.,

That untiriog Industry (n any given pursuit, and
'm-m:'mm%‘:.‘::::’, look lke marble on p. 6%, vol. 20,—G. E. . will
Geo, 1", Rowell & Co. In the selence of advertising, we

find directions for polishing woodwork on p. 315,
vol, 30.—0. 8, B, will ind good reclpes for render-
ing glass opaque on p. 204, vol. 3. The process
for blackening gun barrels s described on p, 2w,
vol.26. Files can be renewed by the process de-
scribed on p, 381, vol. 81, which is & xood one.—R.
W. K. will find directions for a black finish on
wood on p. 200, vol. 80,~C, J. M. onn out his glass
Jurs by uslog the process deseribed on p, 40, vol.ia1,
L. 8, will find directions for making plastor casts

god directions for bronzing iron oastiogs on p.

ht give this house the pre-ominence, With the news- | 288, vol. 81, This also answers J. L. T.—J, L. T.
papar fraternity thoy have the best standing (n & business | will tind o description of the Chutaux battery on
palut of view. To the lnterests of advertisors thoy also | p, 27, vol. 31, and one of the Grenet, on p. 219, vol,
devote & Iarge amount of careful contrivanco.—{ Metho- | §2.—J. C. T. wiil find directions for watorproofing

dist Mome Journal, Philadelphis, Pa.)
Agonts Wanted—For Stepheny’
Rule, See Advertisement clsewhere

paper on p. 146, vol.3L.—J. N. will lind u recipe for

Combination | figh glue on p. 408, vol. 24.—W. C. will find a reclpe

= Walaut, Fan - Wi av for mica varnish on p. 241, vol. 82— A, J. will find
Dealors in Black 0= | directions for grindfog & parubollo mirror on p,
Loair] ;‘l:"."‘“ w B Gloud Novelty Worka, it 2710, vol. 80.—N. J. will find, on _reforence, that the

For S8alo—4 1. Planer, Chuck, & Tools, §575; 5 It
Planer, $30; 17 ia.xé £, Lathe, 3173 & (n. Chacking
Lathe, $195; 36 tn, Orif]l $125; Win. Drill, $20; 12 to. 8 ft.

proportionsof a fiywheel are desoribod on p. 288,
vol. 35.—P. R. will find a description of the by.
draulic ram on p. 268, vol. 31. For an improved ar-
raogemeat of Houring burrs, see nnother page of
this issue.—J. P, can make battery oarbons by the
method described on p. 35, vol. 38.-W. C. E. will

Shingles and Heading Sawing Machine. 500 ad- | god that the lap and lead on 3 steam cogine are

vertisement of Trevor & Co., Lockport, N, Y.

Fine Custings and Machinery, % Joho St., N. Y.

Draughtsman and Foreman wants
Employment. B. L, 1652 Filbert 5., Phlladelphia, Pa.

Experienced

fully described on p. 101, vol. 32— D. P, will find
directions for preserviog wood from decay on p.
319, vol. 3L.—M. J. will find directions for making
an induction coll on p. 219, vol. 32.—F.C, will find

second hand Blake Crusher. Bowen | 8 description of the process of obtaining albumen

Wanved—A
P. Mercer, Baltimore, Md.
Al weighing
same price as Whole-Pulleys. J. Yocom's Foun-

Flshburn's An
remedy for removing

without Injury, e, perlb. E. F. Landis, Bole Agent,
Lancaster, Pa.

power of Steam ! free, Farrelly Alden, Plitab'h,
Small Engines. N. Twiss, New Haven, Conn.

3 cyl.Com. Balanoe Pistondoubles

from blood on p. 344, vol. 3L—J. W. can water-

over ¥ Pounds at the | proof his leather bootsdy the process described on
drios, Dr nker St., below 147 N. M §t., Pulladolphila, Pa.

p. 155, vol. 20.—N. K. will find a recipe for fulwi-
nate of silver on p. W, vol. SL—J. C. K, can fire-

ti-Incrustation Powder — Sure | proof bis shingles by the process desoribed on p,
Aud preveating Scallag in Bollers | 94 vol. 28, —F. J. will find a desoription of the

moon's variations on p. 351, vol. §L.—-F. C can
harden tallow by the method deseribed on p. 201,
vol. 24.—F. N. will find a description of M. Colg-
net'sartificial stone on p, 1%, vol, 22.—J, Q, will
find directions for making a hydrogen lnmp on p.

Patout Scroll and Band Saws, best and cheapest | 242, vol. 3L.—J. T. can tan skins with the fur on by

nuse, Cordesman, Egan & Co., Clocinnati, Ohlo,
hn:ﬂm,lomm Dovetalling Ma-

Bleot work. B C. Machy Cov. Batule Croek. Mich

For best and cheapest Surface Planers an i l"!nl-
versal Wood Workers, address Bentel, Margedar & Co..
H milton, Ohlo,

the process described on p. 233, vol, 3.—F. J. will
find a recipe for solder for gun barrels on p. 353,
vol.27.—J. K. will find directions for stufling and
mounting animals on p, 250, vol, 80.~J. W, i In-
formed that water glass ls silicate of soda, fre-
quently advertised in our columnps. This also an-

Engine (Im- | swers J. 8.~C. T. will ind a recipe for ablack en-

The Origioal Skinner Portable
proved), 208 HLP, L. u. Skinner, Erie, Ps.
1253 H.P. Bogloes. Geo.F Shedd, Waltham, Ms,

Solid BEmery Vuloanite Wheels—The Original Solid

Emery Wheel—other kinds imitations and Inferfor. Cau-

tloa—Our name (s stamped (o fall on all our best Stand-
ard Belting, Packing, and Hose. Bay that only. The

amel on iron oo p. 28, vol, 26.—J, W.C. willfind a
recipe for an indelible ok on p, 128, vol. 25, and
for a black, oo p. 112, vol. 27.—R. K. will find a re-
cipe for marine glue on p. 43, vol. 32, Muriate of
ammonia s prepared for inbalation by the process
described on p. 315 vol. 31 —R. Y. will ind a de-

Dest 18 the cheapest. New York Belting and Packing | 5cription of a pantagraph on pp. ¥, 179, vol. 25—

Company, % and 8 Park Bow. Kew York.
Alr Bpring Forge

W. C. will ind the dimensions of the Great East-
ernon p, 86, vol, 8. The proportions of safety

market, Prices low. D, Frisdie & Co . New Haves. Ct, | valves are given ou p, 36, vol. 2.—J. W. T. will
Water, Gas and Steam Goods—Send eight stamps | ind a description of salicylic acld on p. 324, vol.

Firrei & Co.,

Baxter Bonno—A 48 Pam

15 Park Place, New York,

For best Prosses, Dies, and Frult Can Tools, Bliss

& Wilitatne, cor, of Viymouth and Jay, Brookiyn, N, Y.
For Solid W t-lron
tsoment. Address Unlen Iron Mils, Pittsourgh, Pa.,
fur ilthograph &c.
Hotobkdm & Ball, Moriden, Conn., Foundrymen
and workers of sheet metal, Fine Gray Lron Castings
to order. Job work sollelted.
Salo—8econd Hand Wood Working Machin-
ery. D.J, Latttmore, 3ist & Chestuut 8t., Phils,, Pa,
Pook's Patont Drop Press. Still the best in use
Address sillo Peck, Now Haven, Conn,
All Frult-can Tools, Perracute Wks, Bodgoton,N.J.
Amerioun Metaline Co., 81 Wurren St., N.Y. Qiry,

For Solid Emory Wheols sod Machinery, send to
the Union Stone Co., Noston, Mass., for clreular,

Lanterns und Stercopticons of all sizes and
prices, Views Dlustrating every subject for Parlor
Amusement and Publie Kxbibivons  Pays well on smal)
investments, T8 Page Catalogue free, McAllister o
Nassau Bt New York

Hydmullc Prosses and Jaocks, new and socond
band, Lathes ang Machinery for Pollshing and Dumng
Metals, E, Lyon, 410 Grand btreet, Now York,

Bpinning Rings of & Superior Qaality—Whiting-
ville Splnning ity Co., Whitinevilie, Mass.

For best Bolt Cutter, st greatl) reauced prices,
sddrews N, B, Brown & Co., Newdaven Oony

Dismond Tools-J, Diokinson, 64 Nussau 8t., N.Y,

Tomplos and Olloans. Drapor, Hopedale, Mass.

.
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P, M. will find directions for bronzing
spring steol on p. 243, vol. 31, “L. W. R, should use
a saturawed solution of slum in makiog the hard
oomont with plaster of Parls, Door knobs uro
usually sorowod lnto dooea,—~F. MoN. can use par-
aMo varnlsh to preserve his tools from rust. See
p. 244, vol, 8L -G, M. K. s taformed that nitrio seld
soommonly used for atching on steel, For direo-

ons for cleanlog marble, see p. 530, vol, &2 -8, i

1 ﬂ’:t 400 [llustrations,to Balley,

The Page phlet, con-
tatniog detall drawings of all parts and full particulars,
vow rosdy, and will be matled gratts, W. D, Russell,

Beams, etc., see adver-

2 —F.J. will ind s description of the madstone
(the virtues of which are believed In only by the
ignorant) on p. 206, vol, 20.—W, C, T. can produce
a biack flnish on German sliver by the process de-
talled on p, 24, vol, 81,—N. T. will find directions
for makiog gelatin rellef plates on p. 272, vol. 82,
—~W, T. 8, will ind a deseription of the process of
lithography on p, 26, vol, 8L.—-W, ¥, can harden
his sorew.cutting plates by the procoss dotalled
on p. 16, vol, 28.—N. I*, oan repulr his millstones by
using the cement desoribed on p, 851, vol. 81.—M,
W. will ind directions for making ssun dial on p,
e, vol, . —C. J, will ina that n methed of wire
rope tranaportation s desoribed on p. 570, vol. 8l

(1) T. W, D, ankn: Will putty made of lin.
soed oll and Spanish whiting stand the weather ?
A Yo

(2) J, L. McM, sayn: 1. I wish to engage in
the manufuoture of potaah oo a small scale. Wil
you ploase give me the detalls of the process ¥ A,
The substance known (o chomistry as potassio car-
bonate s generally termed potash, bocsuso It was
formerly obtalned from wood wsh, which, after
Hxiviation with water, was ovaporsted 1o dryness
in cast fron pots. You give no lotimation in re
gard o yOour souroe of supply ; we oun give no
wothod, therofore,until wo know from what mate
rial you expoct to derive your potash. Below we
give the sources whonoe potusss s Industrially ob-
tained ¢ The Inorganio sources of potasse. —1. The
salt minorals of Stasfurt
tor, A, Baltpetor, "The organio souroes oF potass
B, Ashos of plants, 6, The rosldue of the molassos
of beot root sugarafter distibiation, 7. Seawoods,
s u hysproduct of the manufecture of lodine, #
The sulnt of the erude wool of sheop,

(3) W, R T, of Manchoster, England, says
How can I muko lodine groen, used by onlico prints
ors? A, lodine groon Is obtained by the follow-
Ing prooess: One part soctate of rosaniline, 2
fodide of methyl, nnd 2 methyllo aleohol are beat-
od together for severnl hour under s bigh press.
ure, or (on & small scale) o a senled tube. When
the oporstion Is Holshoed, the result s mixture of
violet und groen plgmonts dissolved in methylio
aleobol, The volatile substances haviog been
driven off by distillation, the mixture of pigments
Is put Into bolling water, whereln tho green s
completely dissolved, while the vielot remains in

2. Folapar, % Son wa-

American,

43

solubl y; the formor s precipitated by a cold sat-
urated solution of plerfo nold In water; the ensu-
ing precipitate—plormto of (odine green—is collec-
ted on o Dlter, rapidly wasbod with the smallest
possible quantity of water, nnd, nfter baving been
pardy deled, brought foto 0Ommeree s u paste,
The orystalline fodine green, freo from porlo
nold, bas the formula Cy, Hyy N, O,

(4) M. M. G, says: | find In use e Deln
ware the leaves of a small bush that grows In the
swamps and on the borders of lakes and ponds.
It possesses the peculiar property of diminishing
or proventiog thoacoumulation of fat in persons
disposed to obesity. I bave bedn unable to find
that it is known to the medical profession.and | do
not know what its proper name 18 ; 1t 18 called here
the swamp shrub. It is a boautiful bush, growing
to the hight of 23§ or 3feet, and bears u beautiful
purple lower, It bloomsin July and August, and
s quite orosmental in cowparison to the sur-
rounding rubbish among which it grows, My at-
tention was called to it by several corpulent indi
vidunis, who stated that they could diminish thelr
proportions st lelsuro uc the rato of 5 or 8 Ibs. per
week. Bolng quite lusty, I was Induced to try It,
with the following result: Ip filve wecks | dimin-
Ished my welght from 210 1bs, to 180 1bs, when my
clothes commenced to feol uncomfortably large,
and thenu Latopped. 1 took a dose of the Infusion
when convenient, When my fat accuomulates, |
take to drinkiog it; and in w short time the op-
pressiveness of flesh diminishes. If there Is any-
thing in medicine that will do this, Iam not aware
of 1it. What is the botanioal or medicn) name of
the shrub? A, Your desoription |8 insufliciont to
enable us to detormine the plant. Send specimen

of shrub and its root, and, if possible, full descrip-
tion of its lower.

(5) G. W, D. asks: Can you give me & con”
venient and Inexpensive proooss for removing the
molsture from common alr, without the use of
hent? A. Foree the alr through vessels contaln-
ing quicklime. The surface of exposure contain-
ing the quicklime should be large.

(6) L. C. usks: How can I reduce the black
or brown oxide of mercury to a metallio state ?
I buve a quantity, which I have pousded (o an iroo
mortar with water, and a portion of it has been
reduced; afterwards I distilled It at a high heat,
und but little came over. The remainder is 4 ine
brown powder. Can I reduce it by any means ox-
oopt by the wet process, und how ? A, Take equal
purts of powdered charcoal and dry carbonate of
soda, and heat with the oxide until decomposition
ensues. Metallic mercury will separate,

(7 8. R. B.asks: 1. Have fishes an auditory
upparatus? Do they hoar distinetly? A, “The
enr of the fish (almost always entirely within the
ernnium, on the sides of the brain) conslsts essen-
tinlly of a vestibule and 3 semi-circular cavals,
which receive the vibrations of the Integumonts
and cranial walls; there I8 rarely anything that
can be called an external ear, drum, or tympanic
cavity ; loud, sudden, and stiange sounds frighten
fiab ; In anclent, and even In modern times, they
have been taught to come and receive food at the
tinkie of & bell, or the pronunciation of pet
pumes. "4 mer ican Cyclopardia, vol. 5, p, 5393,

(8) H. D, M, asks: Will you mention a
%004 cheap way to powder copper (sheet or Ingot)
0 that I canobtain the pure powder? A, There
are four mothods: 1. Granulate the copper by al-
lowing the moiten metal to fall through a sicve
into cold wuter. 2. By dissolving up the copper in
sulpburic acld, and adding scraps of fron, the
copper will be precipitated in the metallio state.
3. By bringlog the acid solution in the gulvanie
current in such & manuer that spongy metallic
copper will be precipitated at the negative pole.
4. By heating oxide of copper in a steeam of by~
drogen gus,

(M C. F, T, asks: How can 1 dye powdered
ohalk or tripoll to a dark pink or carmine, so that
vinegar or aloohol will not change the color? A,
Uso rouge.

(10) A, nsky: Cancider be pressod from the
frult, bolled down to one balf, then stored away,
8O a8 o koop any length of time, and thon be di-
luted and formented, and distilled Into a good ar-
tiole of apple brandy ¥ A, Weo soe no objeotion to
tho prooess, provided that, during storage, aie be
oxciuded and the otber usual precautions taken.
Is the manufcture of oxalloncld from sawdust,
In a country where sawdust is cheap, practicable ?
A. It the mawdust be mixed with a solution of
caustio powsssa, and exposed 10 & hoat considera-
bly above 212 Fah, it will be partially decom-
posed and converted (nto oxalie aold, which will
be found (o combination with the alkall. Muoch
of the oxallec acld of commence s made in this
way.

(11) L, I asks: 1s there an Instramoent
that will imdicate the degree of molsture o the
earth ? A, There I8 no lnstrument for this pur-
pose? The molsture may te determined as fol-
lows: Welgh out 3§ Ih, of the carth lmmoediately
nfter taking It from the ground ; trmoafer 1o an
oven where the tomporature s msantalooed at 212
Fah, until the oarth s completely deled. Afror
coollng, wolgh ; the diference In thoe two welghts

« | glves the pmount of molsture,

(12) J. W, N, says: Open conl lires are cer-
tainly dosirable thiogs ; but as they ure not vory
pommon, | infor that, for some conson, open ooal
wratos have bot yot been made sucoomiul, Please
Ir form we whereln they fall, A, The ool grate
fire Is yory common here, No fallure,

(18) 8 A, Fosays: Lam buildiog o boat 28
foul over all, and 25 feot 0 Inohos on the keel:
sho I8 foor 10 Inches wide, and draws 1 lnohes
forward aod 30 inobes aft.  Her onglng Is $gxh
loches, with a surface condenser snd a boller &)
Inches dmmeter by 54 inches high, with 40 two lnch

tubes. She bas o 3 Inch propellor. Ploase tell

me what spoed I can get out of ber. I carry 100
Ibs, pressure. A, That question can best be an-
swored nfter the boat s done. Weo will hazard n
guoss, however, that, If the boller stenms well, the
spocd of the boat will be about 64§ miles an hour

I still water. Lot us bear from you after you
have made a run,

(14) H. J." B, sayn: A, claims that if 100
Luns pressuse compresses £ bales cotton to half
thelr thickness, when placed side by side, about
balf the pressure or same force will equally com-
proes sald cotton if the bales are placed one on top
of theother, I claim that it will not., Please do-
cide. A. We Incline to A's opinion,

(15) W_ 8. says: 1. I propose to build a cy-
lindrical copper boller, the shell to be made with o ,
butt Joint, a strip of copper belng placed on the
inmide over the seam and riveted. Wil this joint
boas stroog as a double-riveted lap Joint? A Yes,
if properly proportioned. 2. What is the greatest
strain per square Inch of section that should Lo
placed upon copper, when used (oa boller? A,
With a double-tiveted Joint, 3,200 Ibs. 8. Can you
glve me a formula for caloulating the strength of
copper bollers, similar to the formule in use for
fron bollers? A, Use the constant for working
strongth of copper, as above, In the formula for
fron bollers. You will find rules given atlength
in * Wrinkles and Reclpes.”

(16) L, H. P, asks: Where can [ find & rule
for the proper number, size, and arrangement of
tubes for amodern tubular boiler? A. You will
find some useful hints in Forney's ¥ Catechism of
the Locomotive,"

(17) C. W. C. says: I have a composition
steam cylioder which I use for an hydraulic en-
gine toblow an organ ; but 1 have not pressure
enough to give the required speed, which s 20
strokes per minute under 3 Ibe. per inch press-
ure. 1 propose to use carbouic acld gas as u sub-
stitute for water, and to use a cylinder 2 feet by 4
feet filled to 200 1bs. per square inch pressure. Iy
the following caiculation correctly based? Capa-
city of oylinder 24Xx48=21714-72 cubic inches ; on-
pacity of engine 3x3=21204 cublc inches=10140
balf strokes+2=307"3 whole strokes. 507°3X20 (1bs.
presure of cylinder)+20(1ba. pressure of engloe) =
M3+ strokes per minute+&0 minutes per hour=
{ hours 13 mioutes+. A. The calculation is correct:
on the assumption that the pressure of theges isin-
versely ns the volume. You can scarcely expeot
to renlize the performance as given by this calou-
lation, which does not take into account some
practical considerations. 2. Would the gas cor-
rode the engine? A. We think not.

(18) H, 8, M. says: I am about to build a
smull boat. I have 2 engines, connected on one
shaft at quarter centers, of 3 {nches bore and 6
inches stroke, cutting off at 3 stroke. The botler
is large enough to make all the steam they can
use ; Itisof an upright tubular form. WU these
engines do for a boat that will carry the necessary
machinery and about 15 persons? If so, please
tell me the proper dimensions of the boat ane
wheel. A. Make aboat 3 feet long, and of S feet
beam. Usea propeller 30 inches in diameter and
of 42 inches pitch.

(19 L. S. C. says: 1. In the sugar-growing
portion of Loulsiana we use our bollers only twe
mooths in the year. Duriog the other ten months
we find that much injury, resulting from our
damp climste, Is sure to cnsue. The under side
flues, and portions where the brickwork touches
cannot well be palnted. What can you recom-
mend to protect such bollers? A, It wight be
well to remove the brickwork (s portion at a time,
if more convenient) and clean and paint the whole
boller, Then, In replaciog the brickwork, sot it
with hydraulic cement, taking care tomake a tight
jolnt 2. As botween two bollers, each of sultable
wize to furnish 15 bome power, one belog two tlue,
the othor a plalu oy linder, about what percentuge
wore fuel would the latter require than the form-
or, steam belng used ut 50 1ba,, and fuel required
to rulse cold water to 50 1ba. not being courted?
A. Thoe difference would be triffing, i€ each boller
was acting in an ¢Molent manoer,

(20) R. C. T, »aks: How much friction is
there between lron and loe, as Inskating ¥ How
do youealeulate (t? A, Itcan only be determined
by experiment, If aoy of our readers have any
data bearing on tho subject, we wouid be glad to
hear from them.

(21) A W._ says: [ have had experience in
running stationary and locomotive engines, and 1
would like to quality myself for the position of
mastor mechanie. How shall | proceed ¥ A, There
are schools In this vivinity and elsewhere, In one
of which it might be well for you to spend o yoar
or two; and atter that It would be advisable to go
into a shop or drawing room. We think the ex-
ponses at one of these sobools, Including board,
tuition, books, efte., would bo at lonst $400 » year,

(22) W. A, asks: How large s boat can be
driven with a pair of oylinders &x6 inches, at the
spoed of 10 miles an hour, pressure of steawm belr g
S0 Lo 100 1he, 7 What algo of propeller wheol will be
siuitable for the boat and engines? A, You can
use & boat 50 foot in length, and u propeller &2
tnohes (o Adlaws tor, We think it doubtful, hows
ever, whetber you will realize the speed named.

(98) . M, B. asks: Will & tloat, with just
suliolont buoysnoy to support 10 1by, (n eold water
whon not confined, support more wolght (f placed
on the water (o a steam boller, with a pressuie of
stenm of 200 [ba, to the inch ¥ A, It will not sup-
port quito as much, because water expands when
heated, and has loss welght fora given yolume,

(24) A M. aska: In grinding rolls by mesns
of an emery wheol, what should be the travel of
the roll and of the wheelt AL [t depends on the
size of the rells sid the siae of the emery wheel

omployed, and is oasily discovered by experimnent,
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(25) H. W, H. asks: Is there any means by
which I can find the pressure of steam in a boller
with the safety valve alone, without the use of a
steamgage? A. You will find rules for such cal-
culations In Bourne's “Handbook of the Steam En-
gine.”

MINERALS, BTC.—Specimens have been re
ceived from the following correspondents and
examined, with the results stated:

L. A. S.—It consists of heavy spar or sulphate
of baryta. along with oxide of iron.—J. E. H.—It
is pyrites.—R. W. H.—All the specimens are com-
posed of scales of mica and small erystals of
hornbleade, which give them their sparkliog char.
aoter, imbedded in folspar and quartz.—W, M.—

* Ope specimen s pure quartz sand; the other is

quartz sand mixed in with clay. Of no valuo for
shipment.—G. W, L—No.1 s mispickel. No. 2 is
prrites. Nos. 3 and 4, pyrites in quartz rock. No.
5 s quartz rock which, like the foregoing, is vory
possibly auriferous. It would require a largoer
quantity to determine this, and & careful gold ns-
say would bo required.

COMMUNICATIONS RECEIVED.

The Editor of the SCIEXTIFIC AMERICAN a0+
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:

On the Measurement of Light. By H.

On the Tails of Comets. By C. E. M.

On Spiritualism. By F. W. E.

On Burnieg Coal Dust. By W. F.S.

On Gear Indices. By B. P. G, by S. M_, anl by
G B.K.

On Coprolite Beds. By E. K.

On the Gateways of Nations. By W.T. &

On * Etheric " Force. By J.P. H.

Also inquiries and answers from the following :
S—H. P-J.A.B—R B S -W.S.0C.—P.J. B~
J.C.H—E.L.W.—H.J.T.—J.F.D.-E.J.D.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
slways be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, sssignments, ete., will not be
published here. All such questions, when initials
only sre given, are thrown into the waste basket,
8s it would fill balf of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer's address is given.

Hundreds of inquiries analogous to the following
are sent: “ Who sells aniline black? Where can
flat-bottomed steamers be purchased? Who
makes steel springs, suitable for use ina spring
power? Who sells magoetic chains for medical
purposes?'’ All such personal inguiriesare print
ed, a5 will be observed, in the column of“ Business
and Personal,"” which 18 specially set apart fo:
that purpose, subject to the charge mentioned at
the head of that column. Almost any desired
information can in this way be expeditiously ob-
tained.

Scientific

Churn dasher, B, M. Case, < 15L0n
Churn dasher, J, R. Underwood...

Clgar molds, making, T. D, McGuir

Clock, electrie, E. Clark......oooee
Cloth, flocking, 0. N. Siater. 8 1 \r..
Cluteh, A, SWIDglo ..oocoviivanns . 171,068

Cluteh, machine, A, B, Bean (r)..
Coach pad, 8, A. Marker......
Coal-breaking roll, R, Jones
Coflin, J. M, Currler, .. coiiiiinasiaicsinnis

Composition, metallic covering, J. Ferguson.... 171,00
Condenser, J. B, ROOt.......ccoviimmmrnnnnnnnns S 1 18 ¥
Cooler and heator, M, L, Bush... o 100,956
Cordage machine, J, A, Peckham... L ITon
Corn-husking implement, H. W, HIlL ... .. 131,010
Corn popper, F. J. MeFert. .o coviirnnnianneiee 1L
Corn popper, C, F. Wickwire..... . 190,976
Corset, abdominal, C. A, Griswold = < 151,012
Curtatn Axture, C, H, MICr. covvvivniniicnniannans 151,054
Cutter stocks, manufactore of, L. Hardy........ 171,193
Cutter, draft bar, J. P, Thompwson.......... . 1,081
Dental drills, hand plece for, J. W, Gllbert - 151008

Dental plugger, E. S, Rider ..........

Dental pluggers G, F. Green, 171 119.12.' l'l ...... 151,12
Dental tools, ete., handle for, R. B, Donaldson... 171,106
Doorspring, J. A. Robbins R {18 b
Drawer, uhln;.\\‘ S. Moses.. . 171,006
Dulefmer, ete., J. A, Me lu-mxe BB K
Ear mufe®, B, EdRar.....cv covvvense . 190,92
Elevator jock and dog, J. R. Huhom . 150,845
Elevatordog, hay, J. R. Fltahous, ...cvieivnnsnns 171,114
Elewator for dwellings, G. R, Potter............... 191,167
Englne and driving appliance, S, E, Stokea, Jr... 171,187
Engine, electro-magnetic, J. Bishop............ 171,087
Engine for twin propellers, G, 3. Whiting. .. ... 171,00
Engine, steam, J. B.ROO. ..iiciiivirenaricaiaiinss 171,13

Engine, steam pomping, Cope and Mntcl)
Eogine harness, fire, ¢te,, E. O, Sullivan..
Evapomator, G, F, J, Colbarn...........
Fan, automatie, A. F. Cloudman.... .
Fan, electro.magaetic, G. F, Green.
Fare reglster, W, H. Hormmum.... ....
Feonce bard, wire, i, N, Frentress. ..
Fence, barbed wire, Dobbs and Booth,
Fence post, 1. L. Sheroan..........
Feace wire, barbed, Dobbs and Booth.
Fences, nall for wire, H, S, Smythe.
Fllter, E. 8. Huatchloson...
Fllter, reversible, E. C. Houghton.
Filtering liquids, T. R, Sioclalre. .
Fire arm, revolviog, D. Smiltk...... cessnsa 195,050
Fire arms, safety lock for, F. Chmlnz'onh.... 190,858
Fireescape, J. R, Lefferts......cccoveimmmecncanaas 170,58
Fire eacape, W. McAllister.... 171,0
Fireplace. R, Thompson...... 171,067
Flock-washing machine, A. C. Rnuol 171,048
Frult dryer, L, sod F, Whittiesey.... 17,22
Prult preserviag Jar, T, J, Price ...... L1700
Furnace, steam bofler, B. H, Gordon, Jr... .... 170,98
Gage and bracket, siiding, W. 8. Payn............ 170,864
Gas, lightiog electric, Hinds and Smith.. 171,180, 171,181
Gas furnace, A, Parkos......covmiveninsnienes 171,162
Gas holder, L. Marks...... 171,08
Gas, manufacture of, J. P Glll < LT
Gate, swinging, J. A. Moore.....
Graln cradle, making, C. P. Kelsey......
Gmin meter, B. M. Pulllam......
Graln tally, H, L, Townsend....,
Halr-headlog machine, E. Hough...
Harness collar pad, M. Kleln..
Harrow, wheel, F. Bramer........
Harrows, hook for, Tracy and Platt..
Harvester, C. Crook (1) ............
Harvester reel snd rake, A. Stoler. -
Harvester reel rake, B. C. Taylor... .......... .. 170,001
Harvestiag machine, W. M. and G. H. Howe.... 171,021
Hatholder and check, J. E, Smith (r).........

19,58

Hat vent(l +J. B. Dillsway.....

[OFFICIAL.)

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were

Granted in the Week Ending
December 14, 1875,

AND EACH BEARING THAT DATE.
[ Those mariked (r) are refssued patenta.)

Acld-concentrating retort, J. Ssunders.... ...... 171,049
Alarm and Indleator, J. Thorman.,.... vee 171,065
Animsl power, W, P, Emmert ........ccocvvinee. 170,084
Antiseptic for timber, J, Houtlogton,.. (171,185, 171,196
Auger, 0ore, 0. W.Townsend.....ccocoevmvemnvnnse 171,104
Baker and roaster, W, Wachs.......coousee coe 171,200
Bale tie and hoop lacer, L. 1. Bodenhamer,....... 170,052
Barrel, D, Wright.., issrssansnanssesn. savsnsa 1314070
Baszball buse, J. C. O'Nelll . -o0 171,088
Bed bottom frame, G. C, Perkins. wee 170,002
Bedbottom, spring, A. D . Reatoun ... . 101,150
Bell eall, E. C, Barton  ........ . VL8
Blackboard rubber, ote., B, ¥ .(,nnklln (n..... . 0w
Blind alat adjuster, W, W. Byam.... . 151,000
Boller feeder, sutomstio, 8, (’ook... < NG
Holler, upright tubular N, C, Heaton.. . INng
Boller feoder, steam, ¥, N, J, Macables
Bonuet fastoner, E. K. Hall..............
Boot heel attachment, . &, Van Zanpdt..
Boot, ete., catting welta in, T, K. Kelth ..,
Borlng machine, G. W, Badger..............
Bow sod arrow, €, ¥, Teed....
Bread cutter, Walsh & Ahearn,
Brick machine, T, H. Burridge.
Brick machine, W. A. Grabam, ..
Bridge gate, draw, 0. Eache..

Brust holder, I, Heller........ .
Purners, giobe for, E.. Evane, . .- 1902
Caa noxtie, o), G. H, Perkiox....... . VLG

Can top, lamp-glling, 0. N. Perkins,
Caudle hoider, C, Kirehof (0} .coioin

L1506
L

Canister, J. B, FleM. . ..oovvvvisnnnrars « 131 008
Car axie box labricator, J. Sidebotham,, « 191,15
Carcoupiing, W, BobfBson ... ....covverivaieiassaes m, e
Our, sleeplog, J. BolL, .......crvvseessisnsncrsiane . 170,940

Cars et , ventllating, J. ¥. Balwock,
Car hand motor, Steel & Austia,
Card-grindiog machine, 3. ¥. Wites
Carpet liniog, J, M. rerkios (r).......
Carpet streteher, Calhoon apd lumrm
Carrisge handie socket, A. Melasgnlin,,
Carriage shaft eyes, lorgiog, W, B, MeFEln
Carriage wheel, G, M. Croaby.,
Caska, fastening bungs In, UHA \M,uq
Chalr A, B, Favens, . Sk shs |
Chalr, folding, F. A, ruru
Ouuck, G, W. Moulton ...
Chock and ernterer, 6§

. 15
L
oo 190,07
e 151,105
- 171,151

« 190,
LAn00
151,18
151,080

. e 1L
Hallow 101 0.

Hateher,J, A, Thayer....... ..
Heater and feeder, B, Gnmng (r)..
Hemp-buckling machine, F. D. Frost,
Hides, preserving, F. H. L. C. Sace....... .....
Hoes, manufacture of grubbing, J. C. Klein.... 171,141
Horse power, W. H. Batterworth................. 151,084
Horse powers, P. K. Dederfek............ 171,000, 171,000
Horsesboe machine, U. Billings. sesenanse TT0,981
Hydrant valye, H. James .. ...... - 171,138
Hydrant atreet connection, Folllard and Travis.. 171,116
lce mnachine, T. L. Rankin ........... asenssupaiscsiLilellB
Implement, combined, P. Brosdbooks... <oe 190,584
Index tabs, gage for cutting, M. N. Lovell . 19,959
Iron and steel, making, F. A.and J. A, Jones. 171,024

Jack, Uftiog, A, Dunean. ... ..ocoeeees 171,10
Jack, lifting, H. D, Haraden........ 17,126

Jug and fancet, combinea, A, French. ... ..... 170,946
Key forlocks, W. H, Guthele. . coovviiiinnnninnns

Knob swing jolat, ete,, E. M. Lockwood. .
Knoba, screw for, W, F. Arnold.......
Ladder, step, M, N, Lovell......
Lamp, C. E. Ball......
Lamp, J. A, Evarta........
Lamp wick, A. M. Danlels........ = .. 170,20
Lard, fuing and cooling, B. Bullymore............ 1W,%5
Lathe for lrregular forms, G. N, Westeott, ... 171,901
Leather-dressing machine, B, M. J, Blaok....... 17,83
Leather, prepared, O. Nichols ooa 190,962
Leather, water-repalient, E. F, IMeterichs. . 170,90

191,081
13,11

Lemon squeezer, C, H, Miller... 1M
Life preserver, B, Hempstead....... > 131,018
Loom-shedding mechanism, B, Elllott (r). LA
Lounge, foldlag, O, Stechhan, ... ...o.e 19,0
Lubricator, J. A. Osenbrilick (1), e BTM
Mechanical mov w.H L
Mechanleal movement, J, L Beott, ... « 171,08
M, etder, K. Cartisa (r),....... . 685m
Millstoos, H. J. Fogh........ . WL

Molding machiae, L. Houston, .
Mortise culter, rectangular, J, Duylc-
Motion, transmitting. J, L, Scott, ...,
Nall piate feeder, W, H, Pleld.....ooiiiee
Nafl for wire fences, H. 5. Smythe ......
Nut lock washers, making, K. H. Loowls
Nots, making hexagunal, G, Johnson,
O Jigger, A, Strob......... RelP S uIPOR >
Ore washer, Allain snd Dejean. ... K
Packages with wire mmtu. 5.0, Hynson. ..
Paper box, 8, B, Conover,

Paper box, J. L. Reber (fl .
Paper-folding machine, rotary, 8, D, Tuctrr N
Paper, damponing, W. Dallock .....ooiviiins
Paper, ormamentiog, La Monte snd Hall

Paper pulp, compounding, G, Clarkson...
Pexxiog machine, 1., Godda (r)
Pen, fountain, J, Johnsten ......

e

N

Peonell sharpener, |, T, Dyer

Photographe, printing, B, Swasey... ... e 11,000
Piano sction, upright, C. B, Bogers... . ...... < 106
Planoforte stringing device, C. E. Rogers. .. R
Pleks, ote,, manufaotare of, J, C, Kleln, voe ATL 00N
Plies, extonsion cap for, J. C, Davis, ., voenns 1L MR
Pieton springs, manufacturiog, J, Mitebel) Lo

gmzmau.

Plow, W. K. Harrell (1), seRveD . . 6,
Plow, 1. H, Hubley,...
Plow, N, G. Plnuey
Plow, J. Worrell

..... A0
171,166

shenvsate 191,98
Plow polnt, T. 8. Urle., e satvsavesy « 171,088
Potato bug destroyer, I, W, Griscom. .....ovvvurs 150
Prosses, baling, P, K, Dederfok,, 170,997, 170,98, 170,999
Press, screw, A, Hathaway 190,99
Press, serew die, H. Blundell, .. « 150,94
Printer‘s case, A, T. De Puy (r)... 6,501

Printing press sheot delivory, A. E. Sardo........ 171,17
Privy, G. Schumacher. ... ...ovvevriees .« 190,967
Propeller, sorew, Cook snd Barker.. . 190,95
Propeller, vibrating, J, D, Cornell.. . 150,90
Pamp, double aoting. I Bouxler.... .o 171,080
Pamp, steam and vacaum, L. D. R. 8 . 170,963
Rallroad frog, F. C. Wler.......... 171,00

Hallroad rall, G, 0, Mager, Jr.
Rallroad rail chatr, street, J, M, ‘\lkln-nn
Rallroad signal, J. H. Pargsr........ccooovue
Rake for reapers, self, 8. B, Gilllland. 191,010
Refrigemting apparatus, L, B, Woolfolk, 171,24
Reln hold, safety, L. Balloy . ...coveiieieiiianinnns 150,50
Rheumatism, remedy for, A Severin.........euns 171,054
Rublwr article, Dunbar & Lothrop,.. 150,940
Sall-vendiog hook, E. D. Rankin.... 170,965
Saw gummer, J. W, & T, Parker. .. . 151,00
Saw bandle, crosseut, W, Millspaugh. ..» 150,001
Saw handle, crosscut, C, M. Tanner... <o 10,500
Saw miil, A. Rodgers.........ccc.cune ... . 19,05

171,02
150,979
171,658

Saw mill head blook, F. J. Staley (r). e 6808
Sawing fellles, Kenney & Willard.. oo 190,56
Scales, spring, Huper & Cross, ........ - 171,016

Screw-cutting die holder, J. J. Grant...
Screw-threading machine, E. Nugent, .
Separator, grain, C. F, Butterfield...
Separator, graln, L. Theobald......

e 190,909
oo 171,087
s 130,505
s 172,006

Sewiog machine, S. W. Francls, we 151,000
Sewing machine, E. H. Smith (r). .. 6807
Sewing machine, C. F. Toll ...... - 131,188
Sewing machine shattle, A, Peeler.... . ... 171,163

Sewing machine, wax thread, A. Leavitt
Sewlng machines, power to, J. Bourdin.
Shears for hogs' noses, Grow & Sloan...
Sheet metal ware, making, T, Trageser.
Shirt and drawers, 1. H. H. Grosskopf.
Shoe nall, D, D, C. Pillsbury...........
Shoe tongue, W, J, Windmam.....
Shovels, making laps for. J. C. Klein..
Sink, W. Donovan........
Skate, O. Edwards..... =
Sled propeller, C. Schngu..
Spinning spindle, J. C. Arnold..
Spring, E. H. Tyler... .............
Springs, making spiral, 8. L. Bower...........
Steel, manufacture of, 8, J, Slade ........

< LT
« 190, %33
.. 171,018
.. 131,198
< 1551
...... 171,048
17,208
19,142
- 15,00
- 10,03
< 17,10

Stereoscope, J, F. Steward.... ... 151,001
Stove, cooklog, 1. Van Bunachoten L 171,00
Stove grate, N. A. Boynton...... ot . 15,m
Stove pipe shelf, J. W, Langdon,. . 11,1408
Stove pipe ahelf, A, J. Mills....... . 17108
Suppository mold, A. S, Weumore.. . 190,078
Surveying tnstrument, J, L. Bogy (r) . . 6
Swimmer's glove paddle, E. G, Kinsloy . 130,067

Table, folding, Lamblo & Sargent. ..
Tack extractor. M. Hermance
Tampico, machine for dressing, J. D, Bak:
Telegraph, autographic, W, E, Sawyer....
Telegraph, copying, W. E. Sawyer....
Telegraph, quadruplex, J. Olmsted.
Tool, mechanical, R. H. Russell...
Toy trundle, J. F. Robertson...s.
Trap, gy, W. J. B

- 151,196
cessanenansss 101,085
171,085

Treadle, W. J. Demorest (£).......occoevee 6,500
Type-writing frisket, W. C. Johnson 131,159
Umbrella tip cup, H. Winter......... . 17,00
Valve, relief, W. Westwater..
Valve indicator, J. S. Wallace

Valve, steam, Cope & Maxwell..
Valve, throttle, R. Biester.......
Valve and cat-off, balanced, G. W. Hall .
Vehiole, N. HOPEL . oo corerane covnessnen
Vehlicles, shaft coupling for, J. D. Morey.,
Vent, E.R. Behlers ..
Ventilating prisons, etc., P, Mihan,
Wagon, dumplog, J. Mills.........
Washing machine. E. S. Richmond.....
‘Washing machine clamp, W. A, Duncan,
‘Waiche-leaning fluld, A. Monaler.......
Watch center pinfon, F. E. Smith..
Water wheel, J. J. Bourgeois..
Water wheel, T, Talt........
Wheel hub, B, W. Davis,

sessensessssancansananny

Wire, insulatiog metal, H. Spitdorf............
Wire, strapping packages with, N. O, Hiyason.... 170,%8
Wood-bonding machinery, S. R, Balley .......... 170,08
Wringer, J. A, WHSOD. ooiiiaiiinnns R b X 1]

DESIGNS PATENTED.
8.8% . —Cook STovE.—~N. 5§, Vodder, Troy, N.Y,
§,597, —SrovEs —N. S, Veddor, Troy, N, Y., et ul,
3,63, ~000% RANGE. ~N. 8, Vedder, Troy, ¥. Y., et ol
8,8% —8yoves,—N. 5. Vedder, Troy, N. Y., et ol
8,500 & 5,840, —Syoves,—N, §, Vedder, Troy, N. Y., ¢tal
8,818, —000K STOVE.—N. N, Veddor, Tray, N. ¥, et ol,
8,50 —sr0vEs. —N. B, Vedder, Troy, N, Y., e al,
8,511, ~Coox Broves, N, B, Vodder ¢ a/,, Troy, N. Y.
£,545, —ParEn Box . —1, Rirgd, Priladaiphia, Ps.

5,546, ~CorLEny Jaxoies ~K. L, Srittin, Dordy, Conn,
8,547, ~Toy Barroos,—H, 8, Kerr, Philadeiphin, Pa,
5,80, =L Cnpx ey s ~F 8 Shirley, Now Bodford, Ms,
8,519, —BorrLas. 1. Ktmon, Sermnton, Ps,

8,05, —Raxar.—N, 8. Vodder, Troy, N. Y.

.su w~HrovEs ~N, B, Vedder, Troy, N. ¥,

SCHEDULE OF PATENT FEES,
On oach Caveat. .. oo
On each Trade wark....... «
On Nling oach applioation for & Nm (l?!un).....u
Onl-ulucuhumnlhull.......................m
On appeal to nwummm
On appeal 1o Commisl of Py

[JaNuARY 15, 18%6.

545.~R. L. Wobb, New Beltatn, Conn,, U, 8. Dox
coffeo mill, Dee, 4, 1975,

5,466, —F, N.Du Dols, New York eity, U, 8, Machine
for making plumber's traps. Dee, 4,108,
5,467, ~D, L, Chnse, Boston, Maws., U, 8, Steamn gov

ernor, Dec, 4,185,
5468.—~0. Jull, Orangeville, Ont, Torbine water whes!

Dee, 4.1535.

5400, —E. A, Rice, New York elty, U. B. Seats for ye.
hicies. Dec. 4, 1415,

5,49, ~T, Snell etal.,
ler. Dec. 4,155,

S AL —L Miletze, Three Rivers, P. Q. Self-actiog aulce
doors and lock gates tor canals, Dee, 4, 1833,

5,4it.—8. Lee, Ottawa clty, Onl, shoo rack. Dec, 4,
1533, S

5,43.—D. N. B. Coftin, Jr., Newton, Mass,, U, 8., et a),
Chaln stopper, Dec. 9, 1955,

5,45, —A. B, Dennlson ¢ al.,
Paper bag. Dee. 2,155

5A4W.—A. 8. D~nn!-nu et ul « Watertown, N
Waterproof bag. Dec. 9, 1575,

547.—J. P. Taylor, Elizabethton, Tenn., U. 8., » o,
Machine gun, Dee. 9, 155

5A47.—D. N, B, Comin, Jr., Nowtan, Mass., U,
Capstan and windlass, Dec, 9, 1575,

5A4%8.—J. Shedd, Waltham, Mass,, U. S. Window bling -
fartener. Deec. 1}, 1570,

5,4W.—D. E. Llllls, Jackson, Miss,, U, 8 treadls,
Dec. 11,150, o

5,4%0.—A. Marland, Pittaburgh, Pa., U. §. Makiog
Dec. 11, 1575, . e

5.431.—1. Casgrave, Chatham, Ont. Machine for pump.
ing water out of vessels, ete. Dee. 11, 1675,

5,452 —H. Enight, Liverpool, England, Manufsetare of
certaln oxides and sulphides, Dec, 11, 1575,

Toronto, Ont, Palnt brash tirld.

Watertown, N, Y., U, 8.

+U. 8,

S, e,

5,485.—J. Lang, Arnprior, Ont. - Mop wringer, Dee, 11,
1835,

548.—R. Forward, Cinclonati, Ohlo, U. S. Padae
wheel. Dee. 11,1805,

5455.—J. E. Nute ¢t al, New Glaagow, N. S. Pumplug
water from ship holds, ete. Dec. 11, 1835,

5.45%.—J. C. Sch ker, Hamilton, Ont. Combined
stove pipe shelf and dryer, Dec. 11, 1875,

5,457.—H. Reed, Vineland, N. J., C.S. Tanning spps-
ratas, Dec. 11, 1855,

5453, —~W. Dippert, Des Molnes, Iowa, U. S, Hamness
pad press. Dec. 11, IS5,

5.4%9.—J, McLean, St. George, N. B. Scale pan, ete,
Dec. 11, 1535,

5,180, —J. C, Schoomaker, Geddes, X, Y, U. 5. Making
lightning conductors. Dec. 11, 1553,

5.491.—J. E. Flsk, Salem, Mass,, 0. 8, Whitenlag and
bufling leather. Deo. 14, 1935,

5,4%.—J. R, Lantz ef al,, Marrowbone, I, U, S. Ad.
Justable wagon axle, Dec, M4, 1535,

5,4%.—R, K. Boyle, New York olty, U. 8, Electric tele.
graph. Dec 1, 1575,

540, —W. Ellard, 8keads Milis, Ont, Cutting belt nip.
pers. Dec. M, 1575,

5.4%.—A. C. Snowden, South Norwslk, Conn., U, 8,
Horse overshoes. Dec. 14, 1575,

54%.—E. Gray. Chicago, I, U. 8, Tranunitting masi.
cal sounds telegraphically, ete. Dec. 14, 1575,

5.407.—~W. H, Newton, Chieago, i, U, §. Hydmulle
and peat excavators. Dee. 14, 1875,

5,498.~J. Foley, Orangeville, Ont, Printer's quols,
Dec. 14, 1575,

5,499.—G. Lupton, Indianapolis, Ind., T, 5, Sheet metal

Ipe elbow. Dec. 14, 155, =

Advertisements

Back Page = « = = = = $1.00 = Hna.
Inslde Page = » = = = « ¥3 cents & line,
Engravings may head advertisements ol the same role
per line, by measurement, a the lettor prese. Adver-
tisements must e received ot publication ofice o8
eariy ar Friday morning to appeor (n next e

ARare Chat

FOR

Advertlsers!

u'mnmmmoxor‘

Wrinkles and Recies

belvg nearly exhausted, a second edition will shortly
be fssued. A limited number of advertirements will be
received for fusertion fo all coples printed during the
Contonnlial year. The rapld sa'e of the first edition, and
the immenso demand which now exists for ibe book,
enable the Publisher to assure sdvortivens of a whie
clroulstion, as well as & permanent and lasting value to
thelr annoutenmonts,

§ Terms 90 por page; 2 per ball page. Imme-
A1ate ALLERLION (% DECERATY LO ROCTTS SPRCE,

Address " !- MUN m
n’m,q'

P, O, Box 772,

wm.:wm

T NI KENNEDY & oo.. m

LOVEJOY, son & co.

On spplieation for MELBE. . ...c.ivvisiir
On ADEA DIREIRUINOR, oociirasirioninn sananverssiensB10
On an application for Design (A years ... LN10
On applieation For Design (7 yeam). ..
On apphication or Destgn (1 yoars), ...
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nnhm forpropelitog sleda, Dee. 4, 1578

B804, Wo Willleme, Hochella, lll..l'.l: 1Ay losder,
e a. (Lo
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The HOADL
PORTABLE STEAM ENGINE.

HBALANCER WU

%, SIHLMVS R04 FSTHM ILVLS

MOaT E/DNOMICAL ENGINE o*

.“:"\,.A‘.

lll COPARTNERSHIP or“J 4 P" \'B&ll'?ll“. &
Co. bely bout to explre by lmitation, that frm,
nisetire of edge tools ham-

no' ’ “"ﬂ D ':unltu. ‘?h l\dolph’r’ destring to
dlm\nllnuo hnnln N olur for Sale the good-will,stock,
and 0 unron of nnl concern at & reasonable fgure, The
oasod fOF & Lerm of years at a much re.
A drru J. {;‘ VARREE & CO., Verree's

'll‘?.i Ffm “d’m W.G.JUSTICE.,
Yor\he Bm lnd (s? "

uxcma
DROP PRESSES. um““‘“ "*‘3‘.‘: co..

ssmmnmuw Sampies worth #1

frec Srivsox & Co. Portland. Malne.

FOOT ~ LATHES.

. LEWIS, Cleveland, O. Catalogues Free.

A Good Agency Pays l-“' now,

shanpds, eany, very

“w"h (%8 p’tw B ,'ubarum

and poenls, Not & cont risked, Previoes

WD Send sddtess (with tefervnoos)
tor samph « {frwe ), terzus, &¢., 10 Pobilshedy of

TLassTRATED WerkLy, 1 Dey nl.,"c- Yoo

HE BASTR!‘ MAGNETIC ENGINE AND
Sewing !uulnchhep:

wi
m::cry th moved by Hand or Foot,
DURARL r-m,:‘ovouu,.ui_ bocal .&‘rn:d;:‘nc!:ngnly
town and coun for e
::“2-0: -un?p. 1’:1 nas‘rn MA\(‘-\LTIL EN-
ul\l. Co., mu street, Philad

COODRICH HJWHITCOMB

:TH %%\Q‘ aot‘:;:n—
S " " FINE MACHINE, CAPAN

Lede .“..u‘

ddf (44
ek REWS
lq.(\\\huunl\n\u\

NEWSPAPER FILE.

00—
och Patent Pnn. for neWsDapers.
es, and punsp pbeen recently lmpro\ed
pnco rv.-dueed ubocﬂbm to the SOIENTIFIC A
n AN ADd SOIENTIFIO AMERIOAN SUPPLEMENT C&
auerllcd for the low pﬂre of $1.50 by mail. or §1,%5 ae me
!\ par l‘{ v hoard sides; fnscription,
WEOLENTIFIC AMERICAN,' In mn Necessary for
overy one who wishos to preservo the paper,

Addross MUNN & CO.,

Publishers * SCIENTIFIC AMERICAN."

ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth Planing, Tonmeln‘.
and Grooving Machines, Danlel's Planers, Richardson
L 1 1m rvvtd Tenot Machines, Horhnnn. Mould.
fog, snd bines, W Workin M-
ehlnry Furnlly. > Whhun' Street. Wmcc-ur
L

BALL & CL.)

. M. llm KDAON,

rwerly occupied by E.

11 IIHT:‘J WROUGHT |
B[AMS&G/RD[RS

IRON

HE UNION IRON MILLS, Pittsburgh, Pu.--
The sttention of Engineers ond Architects (s called
to onr tmproved Wrought-1*on Beams and Girdors 'pat-

unted), In which the corrpoand welds botween the stem
aod fanges, which have proved so « bjectionsle (o the old
modc 0 mnnufu-mnnu'.nro entirely avolded, Woare pro-
pg to furniali all alzes at terms as favorable as can bo
talnod elsewhero  For descriptive litho rnph address
Carneglo Brothors & Co..Unlon on Mills, 'uuhumh n.

SCIENGE RECORD

F'orxr 1876.

6. J. BUGO.

—e )

Scmexce Reconp is
asplendid book of 000
pages, published an.
nually, about the 15th
of Junuary. Tllustra-
ted with many engru-
vings. Prioce 8250,

Tux Volume for 1576
will be published about
January 15ch, Itd con-
tents will embrace the
most Interesting Faots
uod Discoveries in the
various Arta and Bel-
ences that have trans-
pired duriog the prece-
ding year, extibiting (n
one view the Genoeral
Progresa of the World

ANY A}
L

] " )y HOu ISEROL Il ECONOMY,
MA}‘M(M MEDIOA £ 12/ »
NATUAL THIST ! + HYGIENE,
METEOROLOGY, TERI sﬂu/\mu)w

il
GEOLOGY AND MINERAL 0GY,

ABTRONOMY,

lllol.l(.\l HY AND SECROLOGY.

Every IN"JNHI Who deslres to be well informed concern
ni the Progress of the Arits and Sclences should have a
oopy of BOIENUE BErconn for 1876, [t will be a most In
teresting aod Valuable Book, snd should have s place in
uvery llmn«huhl and L Ibr-ry

“n o Octavo  Handsomely Bound  Many Engrav
fngs. FPrice 12,90, Sent, post-pald, on recelpt'of price,

All the preceding volumes of Sammxor Recorn
may bo had sepurutoly at $2.50 each, or $10 for the
fivo volumas, 1872, 1573, 1574, 1876, and 1570,

MUNN & CO,, PUnLISHERS,
81 Park Row,
Now York city,

Foentific Awerican,

45

Hear
N‘lllm } Ao
ces, and School
ot out of order,
‘ 1o the now Tribuse

bo readlly ftted to Btore Frouis
OOF, and stlohlln’ absolute

Store Frouts, Private Rousen. O
or balance wrlumn and cannot
fhiirs e o Tl
Bullding, Lenox 3
and are endorsed by the rudlnu nuhlucu of u.«J

AGENTS W, \VA 'G'l‘ll). >

waorld
MES G,

ll Pleturp ont free! An
h.TOLI"OATn! . T w | {) objects Lo
:\l:un Address with nump,r ' u“. n.- uffalo, N Y.

Bralnard Miuln%

new Dniversal )I!Illn

all atyles
Machmes g
]I) ,\lnn llowll L

N :‘;l':l“t;'l‘u"t:l'«:ﬂ Brainand STEEL

A

at, SOREW MACI

'“ t VISE, uAu M. €D, , 101 Milk 8t,, Boston, Mass,
It abeolutely and

and Morphine h
wpeedily eurad, I'a

Wil s Tor partics
on W Waalilugton bt

L1, INRY KINGALBUMEN MANU FAC.
‘ l’” llﬁ-“llc.".“:& W‘HI Audrow Bereet, l.l\nrpuul | NI

Planing & % Matching,

Ing, Ro- nuln and Tenoning Machines, Scrol
323'.'." n (‘('I‘N‘NI w |‘.ml Working \futhlm r\
JOHN B, SCHENCK'S BONS llulvnhunl‘ A

Send for Catalogue, 118 Liberuy St

PATENT
Planing and Matc

Machines, Gray and Wood's Planers, Belf.
:?ﬁ’ “‘:t‘.d-mirbon and other wood working nmjh!nrr;
FOOD'S MACHINE CO., i ¥ Liberty 8¢,
N-nd for Clrculars, c(c 5 .\udbur) St
Jlmn loads to fortune. A

SIO to $“,0 2 ge book, cxplaining
everything, and cuE of the Wall Street I.r\h. w

Jonx Hi1oki 180 & Co,, Bankers
e and “I’Ulf“. | llro;d'ly.. , &
MPROVED CELEBRATED
A;l"l\llgnl‘“\“ HEATER AND LIME
CATCHER removesand prevonta Scales
in tho dSollers by supplying them with
pure water, Will save Its cost in fuel
within one year. All partics using steamn

Ye one,
should ba For pcrllrulm and clreo-

Iars, nddres

llAIVGHH‘\.\, CURTIS &

KNIGHT, MANUFAQYURERS,
Toledo, Ohlo,

Machinists WANTED to act

as Local Agents,

Stone Channeling
oR

Quarrying Machine,

liolluh

l\\'lLSTID tn Wall Street

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO,, RUTLAND, VT,

BOLE PROPRIETORS AND MANUFACTURERS,
Machinery.

OTIS, BRON, & Ov,,

NO AN BHOADWAY . NEW YORR

BAFETY HOISTING

PATENT
OLD ROLLED
SHAFTING.

The fact that this shafting has 5 per cent groatel
strengih, & fNoer Anlsh, and s troer Lo gage, than any
other (n use renders it undoubtedly the most economical
Wo are also the sole manafucturers of the CRLENNATYI
Corrtine' Pat. CovrLixa, and furnish Pulles 4, Haogors
eto , of the most wwu\nd -r.-h,t Frice list malled or
spplleation to JONES & LAUGHLINS,

Try Street, 2nd and ! frd Avenues, Plittsburgh, Y
10 5, Canal Street, Chlcago, 111
B Btocks of this Shafting fn store und for sa'e U 'y

FULLER, ll.\.'\‘\ & FITZ
GEO, PLA & CO., 131 Chamb
PIKRECHE & ‘-\l \Il\q. Milwnnken, Wiy

PLANING & MATCHING,
MOULDING MORTISING
TENONING.RESAWING,SHAPING

\_BAND & SCROLL SAWS ¢, &c. /

FAY &

Hlave beon for yoars 1o ¢

and at anluu Paris, v lrnnn. Beriin, Melbourne, &c

A.

CO

|NC|NNATI 0.

-——,,_ .t

SHUTTERS

CLA & COMPAN
PATENT SELF COILING REVOLVING

Windows or other openings, making them FIRE AND BURGLAR
O \lﬂlﬂlb l:lll
1 Ar
.l'lu'l ”l"I.r hAnGAGInG In appearance. and are the best and cheapest
{Iluldlnr Delaware aod Hudson Canal Bulldlog. Mashaites

all

STEEL

KIS In yarious kinds of wood, suitsble for
® shuttors are self .scting, require no machinery

y use in every principal city throsghout Europe,

WILSON, Manager, 218 West 2th 8¢t., New York,

. &

THE lnll'llUVl’D

NIAGARA STEAM PUMP,

Vl o 9% Pearl 8¢, , Brookign,
ancy at 40 John S¢., Now \mk

Hubbard & Aller,

BOLE MANUFAOTUNERS,
Exaises AND BolLens,

Pulleys, Shafting and Hangers
a Bpecialty,

The M el‘S Porinble Englne,d, .,ﬁ,uh p. Bome

thing new, Best for price, Clreulars,
SECOND

AND WO%DAN&O}IEIHGMACHINERY

. PLACE, 108 Reade Street, New York.
$10 a day st home,

& terma free,

Agenta wanted, Ontot and
TRUE & CO,, Augusta, Malne

BLAKE'S PATENT
Stone and Ore Breaker

Crushes al! hard and brittie sabstances (¢

required size. -» asy kind of

)¥R for Hoaps and ! BETE, &C
Address BLAKE ( l'l ~IH E’ co.,

New Haven, (.onn

P. BLAISDELL & CO.

Worcester, Mass.,
Manufacturers of the Hatsdell Putent Uprignt Drflls and
other drat-class Machinls' ‘s Toow

STEEL CASTINGS

.
dolid and Homogeneons  Quaranteed tensile strength, 25
tups 10 square ineh, An favaluable lubsur.ulc mr upcnv
slve [urg‘nxn or for Cast [ron requirine

gTes arth,
Send for circular and prico et to C(IP.GTLM STI'.FL
TASTING CO,, Evellna S¢t., Fullsdciohia Pa.

DE AFNESS' Hearingrestored. A grand foven-

* tfou, By nne wha was deaf, Clren.
larafreo, Ulmoc\ Wetherili & Co., Buffalo, N.Y.

PATENT FRICTON PULLEYS
Friction Clntch for V-Pullevs.

D, FRISBIE & CU., New Haven, Conn,

CLUTCHES 2=
FRM 'QE‘E VATORS.

VOLNEY W.MASON & CO.PROV.R.I.

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extra lengths and quality, from $16th thiek up, planed
and unplaned, Also, full stock of HARD-WOOD LUM.
BER and VENEERS, MAHOGANY, SATINWOOD,

ROSEWOOD, WALNUT, &ec.
Inclose Stamp jor Casalogue and Irice- Liss,
% .
Geo. W. Read & Co..

186 10 200 Lewis nl..ﬂ.-}lh & Gth ' stx B, ll... .Y

- @llurﬂnmh St \v\lluy ‘

Rellef Plates for Book, Newspaper
Jrcular Ulustrations (‘henp« r mp;npe\\’ogd“t‘]t?ﬁ“e ‘;‘23
Selentifio Amerlc-n U§es our plates. Send stamp for

lustrated Clroular,
male,(n thelr locality, Terma & OU }‘FIT FREK

$77 Address P, 0. VICRERY & CO,, Augusta, Mo

EAGLE FOOT LATHES,

With Bcroll and Ciroular Saw Attaoh
monts, Silde Heat, Tools, &0, also Smal
EnRine Lathes, Motal Hand Planors, &0
Neatost deslgns, superior Gnish Low

oes.  Dur new Catalogue doscribe
theso hnd ove ery 100! necessary for the Am
stour or Artlzan. Send turf

WM, L. CHASE & CO,,

& 71 Liberty B, New Yorl.

AW I-'l-'K to Auenu Old & \'oun Male & Fe-

I ICHARDSON, MERIAM & CO,,
yManufacturers of the Iatest ;mproved Patent Daplols
ind Woodworth Planipg Machines. Matehing, Sath and
\I‘.Mln llnnullu(' !Iunlnln{ Boring. ~haplng.\rrll
al .m Clroulsr Re-sawing Maohines, Saw Mills, Saw
Arhors, Beroll Baws, Hallway, Cut-Of, and mp Mw
Maehines, Spoke and .\\nml Turning Lathes, and various
mher kind Wood-working Machinery Catalogues
ind nrice lista sent on application. Mauufactory, Wor
oator, Mass, Warehouse, 17 l I!n rty Stre rl New York,

chinists’ ools

ALl alzoa wt low prices, K. GOULD, ‘ww-rk

~_ K. GOULD. Newark, . J

A MONTH nts wanted overys
whore L A
qu Partienlur
s wWourre .\

onorablo nnd Nrat
Lintest

. Addross
v LoulayMoe
Double Treadlo, neluding one
dox. Saws, thirty lnlimitable Frel
Bawing Patterns & Propared Wood
to the value of B4, A now dovice
for tightoning Saw, Fower Drilling
attachmont, Wrench, Ol oup, and
Screw driver, Speed S strokes per
minute, Saws iy In, thiek, M'rce
compiete. oased and delivered on
board cars.or at Express offloe $132,
SMALL BTEAM ENGINES,
with copper Boller, to drive lighi
Lathes, Scroll Saws, &o¢. 10 Scrol
Work lh slgus Free on recelpt of
GEO, FARR, Dufislo, N. Y.

Exoelsior llllvl‘ln‘vu“q“,

Scroll Saw

amnp

aw only, without Attactanents, #.00
FooT LATHBS TR
Prosson,
Wl for Clrenlars to L. SHRPARD
e w ,u. st,, Cmolnoatf, 0

& Machinery of lmproved Siy Inu fur mnhlu

» )
SHINGLES, HEADING AVES,
1010 akers of the woll known I\u'nu\ Iul u- ‘. r. TENT
HIINULN AND HEADIRO Sawira Magnixx, For elren.
I, ddry TREVOR & €O, Loekport, N,

——————————————— e —————
o)
STEAM PUMPS.
FIEST }‘I(IIIM VIENNA, FA 5 NEW YORK,
ALTIMORE, m)“‘r” ——
for rurulu-.r recent patented m
e THE NOKWALK 1RON WORKS,
w»uu ‘\or'n‘! Conn.
lI(N)K“ ALTER E\(-I\E
Cumpact, 8a hetantial, Keonomical,
and Easily Managed (.qlrnlu-d o
work welland give full power c ‘atmed.
Engine and Boller complete, Including
Governor, Pump, &<, with anipping
boxing, of the low price of
# Horse Power.. ... 3558 00
e ¢ o ..o 383 6D
FPut on Cars at Springteid, Oblo,

') Address
.. JAS, LEFFEL & CO.,

springfield, Ohklog or
100 l:“"!l'l, .. .\(ew Yorlk CI"

/nul)““l'lll HURFACE FL A\Pl(ﬂ iz,
an 4 Matohers, $330, 85.C, HILLS,

s]—’

MALH NIS']"S TOOLS.

llodnrul l‘ncrm

Flan.m
g1 Courtland

\

llnm( \q-w Y nrk

Bot Iron Dogs, 2 in, hvsaaenpdini B IR
A tont 1 sofile () . - 1200
ol llf‘l' 2y 6.%
. ) .13 w

(ron & mrrl Clamps, Die ')on MY pD RN, co ¢ Innpc.
Klpnndln‘s almdrrln &c, Send for latest Price List to
C. W, LE COUNT.  South Norwalk, Conn.

VINEGAR 5\’ VHotis irom

Cider, Wine or Molasses, without nxing drugs.

Address ¥ I SAGE, \Inu-r )hx-r \or!nxued Mass,
T picELSiog

“Cl
,:. Do Your Own Prmting’
e $ Prew for curds, latels, envelopes, sie.

Larger siaes for Larger wark,
Huslnrse Men oo s prialog and atverti.
g, v money u!u'q-m Prasary st
At s A-u- Priating. The Gigh o

have oovat fon sed cmAke a
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Prmtutg T

L aiverg the Maalactort,
05525' " EY kt‘o..lauc.,(:-l.
PAIENT DOUBLE ECCENTRIC CORNICE BRAKE,

Masufactured by THOMAS & ROBINSON, Cincin-
patl, O, Send for Circulars.

MACHINERY

(RON & WOOD WORKING MACHINER
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
8c. Bend for lustrated Uatalogue snd Price List.

GEORGE PLACE,
121 Chambders & 108 Reads 833. N. Y. Cuy.

Munn & Co’s. Patent Offices.

Established 1846.

The Oldest Agency for Soliciting Patents
in the United States-

YEARS ZEXPERIENCE,

MORE PATENTS bave besn secured through
this agency, at home and abroad, than through any other in
the world.

They employ as their assistunts a corps of the most ex-
perienced men as examiners, specification writers, and
draftanen that can be found, many of whom have been a
lected from the mnks of the Patent Office.

SIXTY THOUSAND inventors have avalled
themselves of Munn & Co's services In examining thelr in-
ventions, and procuriug thelr patents,

MUNN & CO, in connection with the publication of the
SCIENTIFIC AMERICAN, continue to examine inventions
confer with lnventors, propare drawings, specifications, and
ssafgnments.attend to fillng spplications in the Patent Office,
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through thelr branch office, corner F and Tth streets, Wish-
ington, Thaey also prepare and e eaveats, procure design
patonta, teadomnrks, attond to rejected cases
(preparsd by the inventor or other attorners), proouns copy -
rights, sttond to interferences, give written oplujons on
matters of Infringement, furnlah coples of patents, and, (n
fact, attend tojevory branch of patént business both o this
and In forelgn countries

A spocial notles Is made (o the Scestone

TWENTY.NINE

and relasuos,

AMERICANX OF
all inventions patented through this Agency, with the pame
and residence of the patenteo, oftvn sold, in
pert or whole, to persons attraoted to the nvention by such
noties

Patents an

Patents Bele
Britiah
patents

greatly reduced from former rotes,

England, France,
Portugal, the
countries where

obtalned tn Cannda,
Germany, Russla,
Colonles, all
grunted at prices

Prussls, Spain,

and other are
Send
for pamplhlet pertainiog speclally to forelgn patents, which
statos the vost, thine granted, amd the requirements for vach

country

Coplea aof Patonts.

Porsons doslring suy pateat Issued from 1588 to Novem
bor 90, 1507, can bo suppiied with oiicls coplos at s rea-
sonable conty the price doponding npon the axtent of draws
ngs and length of specllioations,

Any patont lssued sinoe November 27, 1867, at which
tme the Patent Otllce comumenced prnting the deawings
and spocifications, may be had by remitting to this ofice $1

A copy of the clalma of any patent lssued sinoo 1886 wil
bo furniabed for §1

When ordering coples, pleass to remit for the saano as
shove, and siate name of patentes, title of luvention, and
dato o1 patent

A paphlet contaluing the aws and full directions for
obtaluing United States patents sent five. A handsomely
bouid Heference Book, gilt edges, contains 140 pages and
many eogravings and tables lmportant to every patesites
and mecbanle, and Is & useful handbook of reference for o¥
orybody.  Prico 20 cents, matled freo, Address

MUNN & cCO.,
Publiahers SCIENTIFIO AMERICAN
37 Park Row, N, Y,

Braxou Cormmer W and T Stroets
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Waakilngton, .«
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Engravings may head advertisements ot the same rate

periine, by meanrement, os the letter press.  Ad-
vertisments must be recetred at publication ofice as
vorly a0 Priday morning to appear in next (e,
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&m‘ﬂ“"’ S TaTares the e Bistaniisned 5.

‘An  Unprecedented Success.

Thnousaxps ALREADY SOLD.

Wrinkles and Recipes

Pronoupced, by the best Sclentifio and Mechanical Ao-
thorities, the most valuable Handbook ever complied for
Engineers and Mechanics of every elass.

Contalts the oxxax of the Practical Mechanism Series
by Joshua Rose, which has appeared during the past
your i the SOIENTIFIO ANERIOAN-— ~Useful pew papers
on mechanical operaticns by alstinguished experts—Hun-
dreds of knotty poiats In Mechanles and Epgineering
fully explatned in terms Lhat every one can understand
No I'gh mathematics or intricate formule. Recipesof
all kinds for industrisl processes, for cements, for mak-
g stmple tnstruments, etc, Hints for farmers and for
housekvepers. The whole ta a collection of the very
best practical hins and suggestiona which, for several
years, have been sent 1o the SOIENTINIO AMERICAN DY
1 correspondests and contributors, together with an
tmmense variety of new material,

T Price §1.50, post pad. Handsomely dound; 30

Large pocket-book slze.
Wrinkles and Recipes and Sclentific American for one

year L2,
Address H. N. MUNN, Publisher,
P, O, Box T2, 37 Park Row, New York.

Send for Catalogue of books.
Broxxerr &00. T Wamren N.X .

om’nm AR uo-wx POWER.—For

partics Fuuce send 20 centa
lw}&.l)\ﬂn\. .ull:l’.l(‘A\ ﬁ(’ PLEMENT, Nos. 1

of the ** Com;
O Sow ia nes at St. Gothard Tussel
ete.

Locomotives
Wub wita dimensions,
CE BOATS—THEIR CONSTRUCTION AND

Enives, Welght 4,60 [be, Price 1,00

All these Planers are LICENSED by the
Woodbury l'.ltvnt Planing Mac hm«-(‘mnp.uu

Address, 18

Todd & Rafferty Machine Co.

MANUFACTUREHRS OF

The celebrated Greene Variable Cut-Off Engine; Lowe's
Patent Tubnlar and ¥ioe Dollers: Plain Siide Valve Sta
tionary, Holsting, snd Portable KEogines. Bullers of al
kinds, Steam Pumips, Mill Gearing, Shafting, &e., Silk
Tow Oskum, Bag, ‘"’f Rope, Flax.and “(’ﬂ‘IP M-thlmry
Agents for the New Haven )hnuhtnmn: Co."s Machin.
s1's Tools; for Judson's Governors and Stop-Valves;
Sturtevant ers: and Differential Pulley-Blocks,
WARFH"(\M‘ l(‘ BARCLAY STREET, NEW YURK.
WORKS PATERSON, NEW JERSEY.

Cement,
From the best London Max: rers.  For smle
JAMES BRAND, 85 ClUff 8t., N,

A Practical Trestise on Coment turnfshed for 35 centa.

For showing Heat of
Pyrometers, ore.. no: s by
Boller aania, s\wer-ueued Steam, O1] Stills, &c.

NRY W. BULKLEY, Sole Manufacturer,
ﬂ ben} 8t., \e' ¥ ort

Kﬁﬂl\’t LATHES, DRILLS, &c. Send for Price Lu
NEW HAVEN HAVGI’Q(‘T RING CO.,
aven. Conn,

THE SOUTHERN NSTATES

MANAGEMENT. For working dmwioss s "N | AGRICULTURAL AND INDUSTRIAL

send ¥ Ooenu for
RRPPI.KNP..\T No. L.

"FOR CHARLIES PRESENT

Get the TOM THETMB TELEGRAPH, put up In neat
lttle bozes ing working der. telegraph sp-
paratus, battery, key, wires, snd cbemle..:. complete,
ready tor operstion. Price $3.30, with full directions.
Can be seen In practical operation at the **Scientific
Amerioan’® ofice, 57 Park Row; at Packard's Business
College, 86 Broadwsy ; and many otber places. Besldes
telegraplilng, mauy besutiful experiments can be made,
such as tho magnetic curves, electric lght, Ufting
welghta, making compasses, magnetizing knives, olec-
tro-platiog, &c. F. C. BEACH & CO., makers, 246
Canal St., noar Center 6t,, New York,

EW & SBCOND HAND WOOD WORKING

M . Floorers, Planers and M tﬂ1 Single
and Dou“ snz:uen. Moul lnhlnu 8-'-.
Suction and Bisst Fans for Sha el.c b LATTI-

MORE, 5ist and Chestout 8¢,,

WHIPPL E S
Patent Door Knob.

wardod s Bronze Medal at l%a American Institute hn
lof ¥4, The Ju?u B‘ ¢ consider this method of
NOBS s groat lmprovement over any-

m n! invented for the m o4 {t obviates the use
Of side screws and waabers, and can be regulated w nu
any of Doors ™ lud mcue iar.
'nn: PARKER & 'BIPPLR COMPANY,
West Meridea, Conn., or %7 bersSt.. N Y

TO ll.lc'rgo- '&m% LERS,

”Aﬂn“l“. CHEMICALS, AND M an
sots or &nl‘ 'uh Books of Instruction for Mchl.
Gold, au THOMAS HALL, Muanufac-

Flatin
turing K mﬂcuu 18 Ifromnela Street, Boston,
Hlustre!  Catalo

ue sent free

CENTENNIAL DRILL CHUCK—

Warranted perfect and durable. Holds

-64 Lo 1-21n  Sent by mall on ncelpl of

orice, $1.%5. Send for new reduced
List of Uhucks,

A. F. CUSHMAN,

Hartford, Conn.

DECAIL.COMANIE,
or TRANSFER PICTURKS, with book of
£l m, glviog full (nsteuctions 1o this new
and besut wrt, sent post-pald for 10 cte,
100 aae'td plctuces, 60 ot They are Meads, Landscapes, Anluul-,
Birds, losects, Flowers, Autumu Leaves, Comic Fleures, Ae.
They oAl be sarily transfarred (o aby articls so as 1o imitats the

sost beautifel patntl Alsi, & b m |
l-t b ete, uﬁ u:ﬁ Agruts v‘:u % GEM CHROMOS
Addrem J, Lo PAﬂﬂAW.,IﬂWuu-Nn-t.!n York,

HAIR-FELT----HAIR-FELT.

FOR COVERING

BOILERS & PIPES.
§#" Discount to the Trade

Auzmu'rﬁ’.mwm:r MILLS,
416 Frout Street, New York,

l{ooxns' TANNATE OF SODA BOILER
SCALE PREVENTIVE, JOB, G, ROGERS & CO.,

™ Bend for book op Botler (nmru.&lo?n' e

H. W.JOHNS' Patent

ASBESTOS

BOILER AND STEAM PIPE

Ooverings

¥~ Usc only the gonuine, 42
§¥~lutringers will bo prosccuted. g3

H. W, JOHNS, 87 Maiden Lane, N.Y.,

Fateotee snd Mauufacturer of ABBEATOS ROOFING -
SHEATHING—FAINTS-STEAM PACKING, &e.

NPOBTANT FOR ALL CORPORATIONS AND

MAXFP'G CONCERNH.—Buerk' man's
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EXPOSITION

Will be Held on the Falr Grounds, at
New °"°‘"a Commencing February

26,1876, n Continuing Ten Days.

N. MARKS, PrEsinEST.

L.
SAMUEL MULLEN, GEXERAL SUPERINTENDENT.
Bxullllvc Committee.
. BALDWIN, Chatrman;
JAMES 1, AT.

. B. SCEMIDT,

COLONEL J. D! HILL, JOHN G. PLB)"'&O

It s the alm of the nou\! of (.o.nm!nlonmto make
u thorough Kx| ton of and M

hodncu of the s«mms e-. xulco. and Cenlnl
America; but it will be open to compenum throughonut
the country, and the general prcnim us( lm
all articles comprehended In u
Agricultural and Industrial :Md'on hclndln »‘c
premiums for Mag Southern nets,

‘The Mechanical w

Ereat care
miam List 'm be re.dy for distribution Norember 20th.
Amn arrangements have been ected for the trans.
portation of goods and visitors from ev ucuon at re-
duced rates. For detalled lntomulon.
SAMUEL MULLEN, Gxx" l.Bvr T
No. 80 Camp Bt., New Orleans

SIS L ELOP;

The TANITE EMERY WHEEL

Is & rotary fle which runs a mile in & minute

Address "' [

Woodworth Planers for Sale.

ONE NEW DOUBLE SURFACE, § ROLL PLANER-Plsnes 2 In x61n, We 1,000 e,  Price §1,40

ONE |m||||’~k||b\'bfllull FLANER AND MATCHER \\.u-un sSin, Extrs Heads sod Knlves
Weight 750 1. Price §1 0

ONE DO |||_} SURFACE Al"ll PFLANER AND MATCHER-Manes 20 in, Matches 14 o, Extra Hoads and

New Iaven, ( unn.

and whose cuttin " n
row dull. THE TANITE « "\H ANY put monthly s Arst. i :.! \:-”‘ln"n!‘r'nz
ournal, ealied The Eme rt |.r|",|,-,- h I» printed 10 English, German,

and French, and which s 1t best advertising medium known, both for this
1 country and Kurope Tun Taxtre Coupaxy publish an (lustrated pamphiot of
19 pages
THe Taxire CoMPANY manufacture the most uniform and reliable Emery
Wheels ever made, and are constantly getting up novelties In Emery Grinding
Machinery. For Bme ry Wheels, Emery Grinders, Diamond Tools, Nowman's
Emery Planers, Suction Fans, Dayis' Speed Indicators, &«

TANITE CO.,

STROUDSHURG, MONROE CO., FA

PURE EMEBESS

l-ulnmcﬁ! equal to anv In the market, st prices lower than any other first class K mery.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B. FRANELIN, V. Prest.  J. M. ALLEN, Pres'L
J. B. PIERCE, S'7.

BARTYORD, OOXXN.

Schlenker's Stationary

AND

Revolving - Die Bolt Cutters,

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N.Y.
¥ Send for Clrcular. _g3

Diamond Solid Emery Wheels
.mmm ;nn .25 xt, rz:bxm‘yﬁus 102.812.%;
&".":&"& 5",“'5: cv?m "ﬁu dtamn. wbolu
?JT‘I: ‘:erd:r ::a 2 Gnndm nne% nnn?l

IRON AND STEEL i

DROP FORGING.

DAMPER AXD LEVER
REGULATORS B s T GAGE COCKS.
MURRILL & KEIZER, 44 Holliday St.,Balt,

TO ILLUSTRATE AND DESCRIBE the many
Interesting themes and objocts presented in the
GREAT CENTENNIAL INTERNATIONAL EXPOSITION
OF 1576, and also to meot the wants of that largo
olass of readers who desire an increased supply
of Bolentific Information, particularly of tho
more Technical and Detalled character, we shall
18SUe A SPECIAL PUBLICATION, entitled the BCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centennigl year of
1876, and, perhaps, permanontly thereafter. Eaoh
number will bave sixtoon large quarto piges,
Issued woekly, printed in the best style, uniform
with the SCIENTIFIC AMERICAN, but sopa-
rtely paged.

The SCIENTIFIC AMERICAN SUPPLEMENT,
in nddition to the special matter pertaining to the
International Exposition, will embrace a very
wide range of contents, covering the most recont
and valuable papers by eminent writers In ALL
THE PRISCIPAL DEPARTMENTS OF SCLENCE AND
UREFUL KEXOWLEDGE, to wit !

1~Chemistry and Metallurgy.—Emboa:

clo Now Chomical Discoveries, Improvemenisa,
Procosses, with on; uvlu s. New FProcesses

n! Working 1ron, Bteel, per. Gold, bllvn
and the Various' Melu.. 'ub engraviogs o
Apparatus, New loformat

2.~-Mochanices and Buln'ecﬂu.—'ﬂt
Iatest and best papers upon Steam Eogtneering,
Rallwas anlncn(n. Hlmw snd Cﬂlu&amuul-
fng, M1 Work, Textile lmluolry.'ﬂh cagravings
and working dn-ln{o

3.~Eloctriclty, Light, Hent, Sound,—

Lateat Improvements in Telr,ulp Telagraph
Engineering ; Improvements in Gal o Batterios,
Electric En Inu New and Useful lp'llullom 0‘

Eloctricity in the Arts, with engravings,
d.~Architocture,—Exampls o1 the best New
Atructures, with detalls and drawings.

FPat'a Oct, Fersons using these,
cloeks lu:iuiu 08 my Patent, will be Gealt with sccor

o EaTa
g \HHIS 'Me..ﬂqimﬂdh.“

“Eiﬁﬂdaﬂ"]

85 a year by mail, post-paid. Send 10 cents for Specimen Copy.

5.~Technology.—~Now and Useful l-mﬂu
and Discoveries rolnl 10 THE ARTS
mcnu 1n Photog nting, xew lnplmnu.
New Machinery,
rovements pomlulnz w Textile hd . w-v-
ru eing, Coloring, “ew Industrial
. Yegotablo, and llum-'uh cmv'lncn

6.—Agriculiure, Botany, and Hortlicul- |

ture.—Now and Usefal Information in all
of Agriculture, Descriptions of New Plants, Trees,
Shrubs, and Flowers, New, Usefal, and Interest.
ing Facts (n relstion to C-ltlnuu Propagation—
engravings,
7.~Rural and Houschold Economy,
The Latest Information concerniog Ball Mate-
rinle, New nud Valuable uocl , abd & groat varle.
ty of Miscellnnoous Informa nﬂduu w Ru-
ral and Household Allll’.—'l engravings,
S.~Materis lodlu,

Hyglene.
g Ty e o

O.~Nautural History and Zoology.~Th
Latest Investigations, Discoveries, and ml.u'-
.uu Information in this department nee.

10 & 11l.—~Moeteorology, Terrestrial
Physies, Geography,—Acoounts of Interest:

T
.‘-Agm.o and Wnrb.n:.o.-‘“ e
12.—Goology and Mineralogy.—The Latest

R ey

Therapeutics,

ll.-—A-m-o-y.—w Interwsting  Discover- K

ton,
T T T
TERMS :—Sclontilic Ameorican Suppleo.
ment, One year, post: M $5.00; half your, §2.00
three monibs, #1 c.
$15.%0; ove co'm. .w: ten '%
copy of SCIENTIY) AIIMOAI
mum 10 Alnlou

Address MUNN & CO,, Publishers, 37 Puk Row, New !ork-

——e
,,‘f"'_, \m" ,;;I‘"M'v, Advertieing Agent. Address

Mill Works

NOYS E'w
Aro the largest In the [United States,

Miistones, Portahle Mills, Smot Macht ;.f u
Fleks, Water Wheels, Pulleys and m m
uhplrd to Sour m|ll- Send for uum

. T. NOYE & SON Buffslo, N, Y.

THE BEST INJECTOR
For Locomotive nnd Statlonary Bollers,
FRIEDMANN'S PATENT.
(';:r 15,000 Now in Use Hore and In Kurepe
rows more and hotter water, with l:l loam, r
N ozzies, no

ADYy others. [t bas two Watorws:
movable parta o get out of UMM"

orATEAN & SRRTTON teogieng,

THE HEALD & SISCO
Patent Centrifugal
Mrst l":nuu%rll‘l A"!v'-‘fn.ltl‘gu l&g "MIP snd New
S i A”r'ﬂun'“ul‘(uu 1o,

Perfect satiafaction guarnt 5-" oot
Mrongest, most rﬂ:\.rhﬂu'. nl':d'M ¥ .::"“'
‘

emptylng Dry.docks, Coff 74
Faper Mills, -nn—n‘n 'lm; Vl:?” m.‘#u Pblg
trated paimphlet, froe® #"“""‘1..’.'.?"".,....
et, fre J
customery !lm: Clasd te u:-“-'
nuu» & Co, h&'hnu.,l’ N.V.
Shaping Machines
Have novel devics for

length of stroke while by
alw, automatic

THE NATIONAL

swel Tube Cleaner.

Farexn.
ciaiine =
Tnb:a "W
Adopun by U.8. Navy. Pw-l.byl-nn. uh

l-comm

GOVERING-

WITH ~ Al‘l’lc"l‘m
Saves 10 to B cent.
foot E, %th Bt., N.Y. 122 N. 2ad St,, St Louls,

l‘dﬂ m *A mw%
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For 1876.

The Most Popular Scientific Paper in
the World.

Only $3.20 a year Including Postage.
@ Send 10 cents for Specimen copy.
THE SCIENTIFIC AMERICAN, now In {ts Slst
year, enjoys the widest circulation of any weekly
newspaper of the kind in the world. A new vok
ume commenced January 1,1876. Published woek-
ly. Now is the timo to subscribe and to form

New Implements, Now Processes, and
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Wo&mnun mmwum
arts.

BVBBYWI“IMM“M
pages, eloguntly printed and {Hustrated with many
engravings. The year's lssue contains 532 large
pages, equal to four thousand hook pages, at & costy
including postage, of only $3.20 a year to the sub-
sariber.

bas nooqual. It Iy promotive of knowledgo and
progress ln every community where it clroulates,
1t should bave u prominent place In every House-
hold, Reading-Room, and Library.
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Tlm OF SUBSORIPTIONS.—PFOSTAGE
PALID BY USN
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One copy Sclentific Amerioan, six months.

One copy Solentifio Amurioan,threo months

One copy Sclentifioc Amerioan -nameow

Sclentifio Amerioan

for one yoar, postpald. .. ... ...oeer 1.

yoar,
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NEW RAILROAD DEPOT,

W present herew(th a view and & plan [see page 51] of the
depot recently erected at Worcester, Mass,, for the joint use
of the Boston and Albany, the Norwich and Worcester, and
the Providence and Worcester Rallroads. The design, ns will
be seon in our engraving, is picturesque and effective, und
the work is remarkably solid and substantial. We extraot
the following particulars from the Worcester Gazefle:

“In the center of the front is the main passeoger entrance
to the building. About 15 feet from the entrance, and di.
rectly in froot, is & granite archway supported by double
eolumns of granite. This is connected with the round part by
a trussed roof, making three archways. The two at thosides
are 10 be used as a driveway, thus enabling passengers to ar-
rive and depart at all times withoat being exposed to the
weather. On the outside of ths round part a stationary aw.
pirg bas been built, which will cover a waulk 10 feet wide,
which i to be built under it. At the northwest corner of
the building is & stone tower, the cap stone of which is 150}
feet from the ground. Above this rises a wooden extension
covered with slate, 40 feet ia hight, and surmounted with &
rod and vane of 18 feet, making a total of 2124 feet. I the
construction of the stone work of the building and tower,
there weore used 600,000 brick, 12,000 tuns of stone, and 3,000
barrels of lime and cement. Near the top of the stone work
of the tower s large clock room has been built. It has not
yet been decided what kind of a clock will be placaed in it
A strong effort is being made to have one with an illuminat-
ed dial.

“The roofs of the two sections are each supported by
eight heavy trusses one end resting on the walls of the build-
ing, the other on the girders running over the heavy iron
pillars placed through the center of the building. These
two roofs are covered with slate, except a part of the two
sides where they join in the center of the building, Over
this part of theroof there has been built a second roof which
begins at the east and west ends of the bulding where it is
about § feet wide, and ascends with a gentle slope to the

THE UNION RAILROAD

centor of the bullding, where it I8 about one third the width
of the bullding covered by the two roofs, This roof is made
of coverete, and s bullt to catch the snow from the inner
slopes of the two roofs, which would, bat for this, slide down
1o the bottom of the pitch  The two roofs are surmounted
with ventilators ranning the entire length of each. Oan the
top of each is an ornsmental iron ralling, while over the top
of each arch 15 & large vane. The roofs of the ventilators are
covered with 7,200 panes of glass, 12 by 04 Inches in slze,
sot in 300 saahes.”

The offices and walting rooms are convenlently and haod.
somely fitted up, and the whole work reflects credit on the
architects, Messrs. Ware and Van Brunt, of Boston, Maas,
These gentloman, and Me, E, 8. Philbrick, the eogineer,
have dooe their work under some difficulty, as the uniformi-
ty of their design has been broken by the arrangement of
the side entrance for the Boston, Barre, and Gardoer and
the Nashua sod Worcester Rallroads. The Radlroad Gasette,
from whose psges we select the engraviogs, Is our suthority
for stating that this unfortunate arrangement s due to the
mansgers of these two railroads, who declined to accede to
any other plan.

Composito’ Vesscls for the Coast Survey.

There was recently Isunched at Baltimore, for the United
States Coast Sarvey, & '‘ composito " vessel—that is, & vessel
bailt partly of iron and parily of wood. It appears that this
vessel was built upon recommendation of Captain Patterson,
of the Coast Survey, whose views on the subject are of in-
terest in adding to our knowledge of the important questions
affecting the shipbuilding trade. He says that experience
has shown composito vessels te be more economical and more
durable than vessels built either entirely of iron or entirely
of wood, and that this is more especislly the case in our
Southern waters. In the composito hall, the frame and
beams are of iron, and the planking of wood The waters of
the Soathern coast are found to seriously affect iron hulls,
so that after about sight years the iron fails. Five or six
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years ngo two small composito vessels were built for the
Coast Survey, in Baltimore, and they have proved very sue
cessful ; one of these, the Bibb, withstood the terrible cy-
clone which recently destroyed Indianola. She was subject
to its full severity for ninety hours, but passed through it
unseathed. In the perlod of nearly uix years that they have
been afloat, the repairs to these two schooners have not ex.
ceeded $600. Subsequently anoiher composito schooner of
125 tuns was built, and afterwards s composito steamer of
200 tuns, Captain Patterson thinks that this class of vessels
will in time be generally used, on sccount of their much
greater durability than wooden vessels, which much more
than balances the somewhat heavier first cost.

Spontancous Centennial Celebrations,

There s considerable significance in the hearty welcome
about to be given in big and little towns all over the country
to the Centennial year, Prepamtions are making in scores
of cities, villages and hamlets for {lluminations, processions,
salutes, and other sppropriste ceremonies, and we bave yet
to hear of one in which there has been the smallest difficulty
as to the collection of necessary funds.

It is evident that the people everywhere are ready to second
efforts for voluntary and spontaneous Centennial ceremonies:
so evident, indeed, that Congress can do the international
exhibition no greater service than by declaring on the day
of their reassembling that the exercises at Philsdelphis shall
be voluntary and not perfunctory. When Congress shall
have said distinctly that no appropristion of government
money shall be made to the exhibition, the people will ot
be slow to contribute every dollar needed for the proper son-
duct of the enterprise. So long, however, as the commis-
sioners shall depend upon s government subsidy, they can
expect little from the spontaneous enthusiasm of the people.
This element of spontaneity is essential to the highest sue-
cess of the exhibition, and there could be no surer way of
destroying it than that for which the direct sponsors of the
exhibition are mistakenly praying.—New York Eeening Post.
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'03!1!6 lBl'l VISITS TO 'ru CENTENNIAL,
According to present indications,the cost of living in Phils-
delphis durirg the Centennial is going to bebigh. It is but
natural that the citizens will avail themselves of the golden
opportunity offered by the immense influx of transient visi-
tors, and hold temporary sccomodations at prices which will
severely tax the average purse, While this state of affairs
may not work ssahindrance tothe visits of those living with-
in & moderate distance of Philadelphia, and who will there-
fore avoid hesvy travellng expenses, it doubtless will be the
means of keeping sway & Iarge number of others residing
ip more distant parts of the country, and especially working
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men, who will probably be the most appreciative visitors but | not perfoot, at least of such & nature that the Imperfectiony
whose funds to spare for the occasion will be closely Icould be ascertalned,
lmited, It seems to us that, of all classes which, It is ex A caso whereln an incomplete theory was taken as the
pected, will be benefited by the Exposition,the working men | basis of a ealeulation is found in the article already men.
stand first. We donot belleve that any intelligent work- | tioned, in regard to the effects of expansion of the fren in
man ean examine the display without being improved there. | bridges. The data, on which the theoretieal ealealationy
by, and that eoven the dullest individual will leave the|was founded, were obtalned from experiments
grounds with his ideas widened and with some useful know- | the expansion of metals Ly heat while the specimens wers
ledge of the skill and progress of others, in at least his own | not under compression, and thelr contraction by cold when
trads. ot under strain by extension. In order to use such data s
The tendency of the present time is to digaify Inbor,to eon- | the base for calculating the effects of expansion snd contras:
vinee men that to work In not degrading, and that the edu- | tion in iron structures, it will be necesssry that lbon’.‘
eated worker with hands is the peer of the educated worker | ments be repoated, and new coefficlents of expansion and
with brains, Mr. Giadstone In a recent admirable address on | contraction be obtained by experiments in heating and coql.
Sclence and Art, says to working men : ** Blend the beautiful | ing metals while under great strain; in this way we may ul-
with the useful, and the distinction between what is manoal | timately ascertain the law which modifies the Sgures now iy
and what 1s mental will be lost, to the manifest gain of your | use, which must be varied secording to the compression or
class,to the unspeakable benefit of all.” *‘Eunoble your work, | extension which is brought to bear on the expandiog or con-
and It will ennoble you " is the transiation of the above into | tracting metals. Notwithstanding that this expaosion and
shorter terms: but to ennoble or lmprove work without edu. | contraction are excesdingly powerful and sble to overcoms
eation Is impossible; and in that subtle and most effective [ vory great reslstances, it cannot be maintained that such ™
form of education which instructs by arousing the desire to|sistances are without any influence on the amount of expan.
strive and do likewise, the education afforded by the museum | sion and contraction, and it is for the determination of these
of art, and the exposition of other men’s consummate skill, | smounts, for different degrees of resistance, that new exper.
this country has been sadly lacking. With the Centennisl, | iments aro required. This is only & single instance of the
however, begins our greatest aitempt to supply this need, | great work which yet has to be done by engineers in sottling
and by the Centennial is offered to working men of every | the data for calculations as to the strength of materialy, cal.
class, such an opportunity to study and to emulate as no |calations on which depend the success, ndonﬂﬁeuvoll "
other exposition heretofore held has ever paralleled, even in | economical, of the labors of the many great men in the pro.
point of magnitude. We need not argue further to show that | fession of civil engineering.
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what elevates and raises the working men likewise affucts L
the whole community, and that, by benefiting the one, we DRAWBRIDGE INCONSISTENCY.
indirectly, though none the less surely, benefit the other, It has always seemed to us that ne one could stand by the

To come back to the practical side of the subject, It must [ great bridges which span the Hudson river at Albany, and
be sdmitted that, if excessive prices at Philadelphia are going | witness the immense fabrics slowly swing their huge draws
to sct as a prohibition to working men visiting the exposition, | opeu to admit the passage of some puffing little tug not &
and thus act as a bar to their acquiring the benefita referred | hundredth part of the size of the whole structare, without
to, then it i3 not only in the interest of the men themselves, | being struck with the incongruity, if not absurdity, of the
but of those who directly gain by the work, to devise means | proceeding. A passenger train may be delayed on esch bask
of avolding unnecessary expenses. And here we think is sn |of the river, and crossers innumerable may wait as
opportunity for the unions and trade societies to come for- | as they may on each approach of the bridge: all this is of
ward and benefit their members. Some of the unions have | less consequence than the passage of & tow of slow canal
large and influential memberships and possess considerable | boats, or of some solitary sloop or schooner. The Albany
funds. A small tax would greatly sugment the latter, and | bridges are, however, but & sample of drawbridges in gene.
perhaps in this way a sum could be raised to put up and |ral, and the question why draws should exist in & great
maintain buildings especially devoted to working men's ac- | numberof instances, or why should vessels have the right
commodsation. These edifices need be but temporary strue- |of way, applies to the entire class. Once upon a time, when
tures on rented ground, and the charges for occupying them | railroads were not, and the principal traffic of mankind was
should be but slightly above actual cost of maintenance. If |done by water, it was important that the path of vessels h
the large unions would each erect their own structures, and | carrying on commerce should not be barred. Public policy =
the small ones club together and build, all the trades would | gave them aright of way over the stage coach, and bid the S =g
bo represented, and working men of all classes would be |latter wait until the more important conveyance hiad passed.
provided for. For non-union men a slight extra charge, equsal | The Iaw recognized this, and courts in their decisions wisely
to the tax imposed on the society men, might be made, and |sustsined the law in its strict interpretation. Bat as the
thus in the end the unions, besides benefiting all workmen, | times changed the law did not, and justice, proverbially
would profit pecuniarily by the operation. blindfold, was especially so in this regard, and entirely

It would be a wise plan for large employers and societies | failed to perceive that the railroad had supplanted not mers-
to confer with railroads and other transportation compenies, | Iy the stage coach, but the freight vessels as well, and that
and arrange special rates for transporting working men at | rapid transportation was and has been for some time past
prices below the reduced excursion tariff offered to the gen- | the last thing expected by those who ship their goods eia
eral public, and to issue special working men's tickets, to be | river schooner or canal. Consequently justice or law has
bought through employers and societies. In the same way |stapidly persisted in making the railroad train at forty miles
the unions or any association of individuals may erect work- |an hour give way to the sailing craft at four knots, that isto
men’s accommodations and issue tickets for a certain number | ssy, cars loaded with perishable freight perhaps, or impa.
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.| of days' board and lodging. tient pessengers to whom time is money, or the fastmails of

As rogards the action of employers themselves, we pre- | the public, muststand s longer or shorter time on the brick : '
sume that nearly all will see the benefit of affording their |of a river and wait the passage of a schooner Joad of brick &
men a8 much opportunity as possible to visit the Centennia, [or lumber. Why? If there be aoy sound reason for the

Where it is out of the question to afford holidays sufficient | preference, we confess our inability to perceive it.
for all to go, the privilege might be granted to the most| Noristhisall. Although it presumably may be supposed
deserving, or held out as a reward for special effort, It|that,for the protection of their own property,railroad compa-
might be well for those who approve such a course to|nies will avail themselves of the most approved means of
notify their men now that the two workmen in each depart-|avoiding disaster and accidents, the fact nevertheless re-
ment of the works, for example, who should show the best | msins that,despite such means especially adapted to warning
record for attention to duty, etc., between the present time | trains spproaching drawbridges, trains have run headlong
and, say, July1, would then be furnished with tickets to and | into the open "gulf again and again. On most roads engi-
from Philadelphia, and lodging tickets while there, and given | neers are cautioned to bring their locomotives to & full stop at
as many holidays as the employer might fix upon. A report |a certain point just before reaching the bridge; but here is
from these men might be requested on their return, or they | delay again, coupled with the probability of the rule, like .
might be given to understand that each would bo desired to [every other based on human fidelity or prudence, beiog
explain before his comrades whatever be had seen of interest | slighted or neglected.

in their especial branch of trade, Another suggestion webave| If & bridge barred s great harbor, like that of New York
to make is that an employer should, when he is likewise an | for example, or even a less port, where the w”’
exhibitor, and displays some object which, like an engive or | water was of msjor importance, it would be wise togive ves:
steam pump, requires attention and care, instead of keeping | sels theright of way; but such a condition of affairs practh:
one man at that duty, if it be anywise possible, send a dif- | cally negatives the existence of  bridge as a means of cross- i
ferent one from the works every week, or every three days. |ing, since the repeated interruptions to travel would speedily =
In this way a large number of working men may see the Ex- | cause a resort to tunneling or other means, asa ml!!‘ .'
position without the employer's incurring any considerable | far more convenient alternative. It is, therefore, very rarely
expense. that we find the raflroads blocked by drawbridges for

kL VA
bosi
LI
SRl mityre s

-

- l"." y I

5 -

THEORY AND PRACTICE,

We published an article on page 8 of our current vol.
ume, in which we showed how the results obtained In prac-
tice, in regard to the effects of expansion of iron In bridges,
did not agree with those of the theoretical calculations; and
this is only one instance in which theory and practice ap.
pear to disagres. Some persons go so farasto .:n
they never agree, while others even say that they
agreo. We, however, maintain that they must invariably |«
accord, and that, if this Is not apparent, the practice is de-
foctive or the theory Incomplete, This opinion Is founded
on an experience of many years, by carefully investigs
all cases where such dissgreement appeared to exist;
our falth in theory has proved to be well founded In every
case In which the theory was complete, and the practice, if
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those with them; and in cases where the draw is unavoida-
ble, it is very much easier to signal and warn off & slow #ail-
ing vessel, or even & steamer, than a lightning express train,

~ THE CENTENNIAL EXHIBITION.

«The prospocts of the Philadelphis Exhibition are so

gloomy just now that Its friends are filled with alarm,
Every effort has been made to stimulate the people of the
United States to enthusingm in its favor, but there is a very
‘widesproad feellng noross the Atlantic that exhibitions are
 nuisance; and the requisite funds caonot be obtained for
the completion of the undertaking from a people who refuse
to respond to the most pressing invitations for subscription,
As s last resource, the Exhibition promoters are going to
Congress for a vote of $1,500,000, or, say, £800 000. The ap.
plicants state very plaioly thatit is their last resort, having
failed to get what they need from the people directly, and
that without this aid their enterprise may be limited and de-
layed. There appears thus far to be no party feeling upon
this measure, and probably there will be none, The want
of money is, moreover, not the only trouble in store for
the management.

1t will bs remembered that foreigners refused to send their
goods to America, unless they were permitted to affix the
prices at which they could be sold if admitted duty free.
This point was conceded without much opposition at the
time, but the native manufacturers now find that they can-
not possibly compete with foreigners in price, and they are
now beginning to uster indignant protests agaiast the publi-
cation of any prices. In & word, the protectionists are afraid
that the people of the United States will learn so much at

the Exhibition that they will rise ¢n masss and crush the
party. Already it is rumored that, if the price rule is ad.
hered to, many of the leading houses in the Siates will not
exhibit, while, on the other hand, if the rule is broken, for-
eigners will not put in an appearance. Altogether things do
not look well for the Centennial ; and if we may be allowed
1o use an expressive Yankeeism, it is not impossible that the
whole thing may end in a gigantic ‘fzzle’ after all."—T7he En-

Our esteemed cotemporary is evidently not posted in re-
spectto the ‘“hard pan” of the Exposition. He does not re-
alize that all the buildings are nearly done, that all will be
ready before they are actually wanted, that all the arrange-
ments are complete to ensure the success of the Exhibition,
and that there is not the remotest possibility of its becoming
a *“ great fizzle,”

The Exhibition Company has, it is true, applied to Con-
gress for & grant of §1,500,000, which, if allowed, will be &
convenient plum for the managers, ought to sugment
the greatness of the affair, and add to its renown. But
whether the payment is granted or denied will not material-
1y affect the fact of the success of the Exhibition, since that
is already assured.

In applying for this grant, it has been necessary, we pre-
sume—it is always necessary in such cases—to make use of &
little special pleading. Our cotemporary has probably al-
lowed his ideas of the state of the enterprise to be more af-
fected by this pleading than by the astonishing magnitude
of the works and labors that have been actually realized,
and which, as stated, place the final success of the Exhibi-
tion beyond question.

‘We regret that our British friends have thought it unad-
visable to take any very prominent part as exhibitors; but
wae feel sure that they will flock here in thousands as visi-
tors, and we shall welcome them most cordially. We hope
to surprise them by the extent and extraordinary novelty of
the display. If good old Eagland is not a great contributor,
her people, when they come, will find that her descendants
have not been lacking, and that they have appreciated the
glorious industrisl lessons which she taught them in 1851,

BAMBOO AS A SOURCE OF PAPER STOCK,

The steadily incressing demand for fiber for papermakiog
has driven our manufacturers to the ends of the earth in
search of new fibers. Nota few have looked with longing
eyes upon the wealth of raw materisl going to waste, the
world over, in bamboo thickets; and many attempts imvo
been made to convert such fiber economically into paper
stock,

Mr. Thomns Routledge, a progressive papermuker, claims
that the slow progress made with this plant has been duenot
0 nny inherent unfitness of the bamboo, but to the fact thut
insufficient attention hns been paid to age of material used

Like the asparagus plant, the bamboo is susculent and lon:
der when young, but rapldly becomes hard and woody with
age. When mature, it iy, as all know, exceedingly dense
and in most varieties the outer part is so hard and sillcluu;‘
that it will strike firs like flint. To convert stems at this
stage into pulp, they must be subjected to long-continued
boiling In strong solutions of caustic alkali, at high tempor
atare, under a pressure of ten or eleven ntmospheres ; & pro
cess at once difficalt, contly, and dangerous. :

Mr. Routledge finds that these objections may be obvisted
snd the bamboo mude to furnighed oxcellent fiber Chru|»|)'l
simply by using the plant when young and greon Iinfurc:
the stoms become indurnted and woody, o very mild trest.
ment of alkaline baths, at atmosphoric pressure, sufficos o
digsolve the mucllaginous and extractive compounds com.
bined with the tissues, so that the fibers may he readily sep
arated pure and free, ¥

For muny years Mr. Routledge hus dovoted much time 1o
the investigation of new fibers for papermaking, testing both
shewieally snd practically ay s papermsker nearly oyery
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known fibrous material ; and he does not healtate to say that
10 other fiber ean approach the bamboo in economy of pro-
duotlon, and vory few if any in the quality of the stock it
ylelds for the manufactore of paper. And it has the fur-
ther ndvantage of being practically inexbaustible fn quan-
tity, The bamboo is of extremely rapld growth, snd it
flourishes in every tropical country. Grown under favorable
conditions of climate and soil, it excels every other plant in
amount of available fiber to the acre, and there is no plant
which roquires so 1ittle care for its cultivation and continu-
ous production, The estimated yield ig twenty times that of
flux, hemp, jute, or cotton.

In view of the threatened exhaustion of the supply of es
parto, owing to the greed of the native collectors, the utiliza-
tlon of the bamboo promises to be a great public advantsge,
aven if the paper produced from it falls far short of Mr.
Routledge’s anticipations, The sample furnished—Mr,
Routledge’s pampblet on ** The Bamboo Considered ass Paper-
Making Material " being printed on bamboo paper—shows it
to be fully equal, indeed superior, to much of the common
and cheap nows paper in use, In fineness and strength it
surpasses any made use of by our great dailies, and in color
all but the Herald. Ithas, however, theserious fault of semi-
transparency, the letterpress showing through.

As an essential point in the proposed plan of utilizing the
bamboo for papermaking consists in the use of young snd
proferably freshly cul stems, it will be necessary to have the
fiber prepared where the bamboo grows, thus adding a new
industry to tropical regions.

OUR WATER SUPPLY,

In 1870 the average daily consumption of water in New
York city was 85,000,000 gallons: in 1871, 87,000,000 gal-
Jons; in 1872, 90,000,000 gallons; in 1873, 100,000,000 gal-
lons; in 1874, 102,000,C00 gallons; in 1875, 107,000,000, As
the Croton aqueduct is now used to nearly its full capacity,
the demand for water threatens to exceed ere long the
amount which the aqueduct can deliver.

About 840 square miles of territory are drained by the
Croton river above the dam. On this area the rainfall is suf-
ficient to furnish an average daily supply of 800,000,000 gal-
lons. The actual yield of the river is very much greater,
showing that many of the springs which supply its tributary
streams are fed from without the Croton water shed. Cro-
ton Inke, which covers some 400 acres, has a storage capacity
of 500,000,000 gallons. The old reservoir in Central Park
holds 150,000,000 gallons; the new reservoir, 1,000,000,000,
and the distributing reservoir on Fifth avenus, about 20,000, -
000 gallons: making a total of about 1,670,000,000 gallons.
At or near the sources of the tributaries of Croton river, in
Putnam county, there are many small lakes, some of them
of great depth, which have been converted into natural reser-
voirs by lowering their ontlets. Of these, Lake Glenida
covers 182 acres, and will supply 168,000,000 gallons, when
drawn down 3 feet; Lake Gilead, 122 acres, drawn down 12
feet will supply 396,000,000 gallons; Lake Mahopac, 603
scres, drawn down 3 feet will supply 584,000,000 gallons;
Lake Kirk, 101 acres, lowered 20 feet will supply 528,000,000
gallons; Lake Bairett, 70 acres, lowered 10 feet will supply
108,000,000 gallons; Lake China, 50 acres, lowersd 10 feet
will supply over 142,000,000 gallons: a total of over 2,000.-
000,000 gallons.

Besides these nataral reservoirs, there is an artificlal reser-
voir at Boyd's Corners having a storage capacity of 2,700,-
000,000 gullons, and an unfinished reservoir on the middle
branch of the Croton which will have a storage capacity of
4,000,000,000 gallons. Thus the supply of storage water
amounts to the enormous quantity of nearly 6 000,000,000
gallons, to be increased by the new reservoir to 10,000,000,000.
In 1868 there wore 9 days when the daily flow of Croton
River did not furnish a full supply of water for the city; in
1869, 80 days; in 1870, 107 days; in 1871, 35 days; in 1872,
30 days; in 1878, 100 days; In 1874, 85 days; in 1875, 80
days,

BOIENTIFIC AND PRACTICAL INFORMATION,

THE LARGEST GLASHN CYLINDER IN THE WORLD,

Mr. Thomhs Degonn, of the Union Glass Works in Somer.
ville, Muss,, recently made an enormous glass cylindrical
shade or cover for a statue which is to be exhibited at the
Contennial. The process began by insertiog a long hollow
fron tube into the pot of ‘molten glass, and by oaroful mani.
pulution sbout 76 by, of the latter was caused to ndhere to
the tube, This was then taken to a wooden mold of sewml.
clroulnr form, in which it was rolled a few times by three
men, and thus brought to & white heat. 1t was then taken to
& wooden cylinder plazed beneath the Hoor of the factary :
and aftor it was placed therein, Mr. Degnan began the wn;l('
of fashioning the cylinder to its proper proportion, which he
did by blowing through the fron tube and into ll.m body of
the glass; while at the same time, two men, gulded by a
wave of his hand, ralsed and lowerod the glowing eylinder
gently but quickly until it came forth flnished, and un:m-umd
5 feot in hight and 74 inches in rirvmnfnn-nr«' 4

CLEANSING WATEIL MAINN,

It frequently happens lo iron water mains thut deposits of
rust aro formed, sufficiently thick to reduce umlnrlnlly‘th \
diamoter of the pipe. To clean the interlor, Mr. E. Dod lw‘
an Eoglish engineor, has latoly devised pipe 'ucm l‘..
which operates s follows: The pipe is cut, the scrﬁwr l:)‘ix:'
sorted, tomporary joints are made, and the water Is lun\mi
on at highoest pressure, which drives the ECTAPST OD &t great
speed, In the first experiment, a distance of 800 vuSn of
pipe was thorouglily clegused in 2 minutes and 20 u‘:;nu'h
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CONDENSED MILK FOR CHILDREN.

Dr. Edward Smith, author of an excellent work on
“ Foods, " thinks that condensed milk is not & suitable food
as & substitute for pure milk for infants, It is more fatten-
ing but less nourlhing, and greatly reduces the child’s pow-
er of resisting diseases. Dr. SBmith states that children
brought up on lmpure London-fed cows' milk will resist an
attack of acute disenso better than children fed on condensed
milk

A NEW REFRIOERATOR CAR.

Vory good succeas hag been obtained in preserving grapes
by means of a new refrigerator car which has been recently
tested on the Union Pacific rond. A fan blower attached to
one of the axles forces air through ice, and the blast subse-
quently passes into the car through a perforated pipe at the
bottom. After circulating among the frait, the current re-
turns to the blower and is sgain cooled. The advantage is
the uniform temperature of about 40° Fab., which is main-
tained inside the car.

JADE.

A number of sales of Japanese and Chinese curiosities have
recently taken place in this city, in which were included ob-
jects made of a material little seen in this part of the world,
and about which little is Lhere known. Itis a precious stone,
valuable not on account of its scarcity, because in China and
Burmsh large mines of it exist, but for the grest difficulty
encountered in cutting and carving it, pecesgitating an
smount of patience and manual dexterity rarely found save
among the inhabitants of the celestial kingdom. It is a sil-
jcate of alumina called jade, and is obtained in Tartary,
various parts of Chins, and in the Mogoung districts of
North Burmah. The true jade is hard enough to cut glass
or quartz, and the most valuable pieces are of an intensely
bright green hue, the ordinary material being pink and yel-
Jow. As many as 1,600 men are engaged in the jade mines
of Burmah, and the substance is sometimes found in huge
blocks, which three men can hardly move. The crude frag
ments are cut by means of thin copper disks, used in con-
junction with fine silicious grit, composed of quartz and lit-
tle particles resembling ruby dust. The boring of earrings
and bracelets is effected by & revolving cylinder tipped at
the free end with the same silicious mixture. The Chin.
ese, with their proverbial ingennity, mske an almost perfect
imitation of jade out of rice, the quality of hardness alone
being absent.

AN EXPLOSIVE COFFER COMPOUND.

1t has long been known that acetylen copper is & very dan-
gerous explosive, detonating on the slightest percussion, and,
worse than all, forming spontsneocusly on the copper pipes
formerly employed to convey illaminating gas.

Recently another salt of copper has been prepared, which
forms, when mixed with chlorate of potash, an explosive
which may be used to fill percussion caps, torpedoes, ete. To
a solution of sulphate of copper is added enough hyposul-
phite of sods in solution to entirely destroy the blue color.
Tetrathionate of the suboxide of copper is formed, and dis-
solved in excess of hyposulphite of soda. To another por.
tion of the blue vitriol solution, aqua ammonia is added until
the blue precipitate, at first formed, dissolves to a dark blue
solution of ammonio-oxide of copper. The two solutions are
now mixed ; and after lovg standing, a violet-colored salt erys-
talizes out of the beautiful blue liquor, and it is this sait
which becomes explosive when mixed with chlorate of pot-
ash. The Polytechnisches Notishblatt, from which we obtain
the above, does not state the composition of the violet salt
above referréd to, or the probable reason of its explosive-
ness, whether due to the nitrogen imparted to it by the am.-
monia, or to the large excess of sulphur, which latter sub.
stance, It is well known, when in & free state forms with
chlorate of potash a mixture that dotonates by percussion.

DEEF RED GLASS,

Pottenkofer, who analyzed the intense red glass used in
antique mosnics, proposed to make it by fusing lead glass
with about § per cent of oxide of copper and 8 per cent
protosesquioxide of copper as a reducing agent, In thia
ouse, however, some of the lesd is also reduced, giving
# dark brown or black color to the glass, and henoe Dr.
Kaysor employs borax as the flux. The following propor-
tlons are taken: Clean quarts sand, 60 parts; oxide of cop-
per, 10 parts; protosesquioxide of iron, § parts; ealeined
borax, 10 parts; caleined soda, 10 parts, A high tempers-
ture should be employed during the fusing and reduction
and then it should be moderated to a dark red and kopt'
there some time.  When cold, the red glass will be covered
with & thin layer of green copper glass.

ACTION OF FROTOCHLORIDE OF TIN ON CHLORATE OF
POTANN,

When 2 parts by weight of stannous chloride and 1 part
of potassie chlorate, both in powder, are triturated together in
a porcolain mortar, the mass becomes heated in a fow min.
utes very strongly. Beside chloric acld, large quantities of
vapor of water are given off, and a yellowish white residue
romuing, which, when dissolved in bolling water and allowed
to cool, duposits hypochlorite of potasss in splendid brilliant
crystals, while the supernatant opalescent, milky mother 1i-
quor contains oxycliloride of tin,

TUNGSTATE OF ZINC A5 A WHITR PIGMENT,

: When a solution of tungstate of soda is mixed with asolu.
tion of some zinc salt, the tungstate of alpo is precipitated
#a n snow-white pigment, that covers well and is recommend.-

od Lo urtists that work in oll colors as d ving
ogor the
ence oyer all other white pigwents, . ’”"'
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Setentific Dwericun,

e —
: IMPROVED HAT-NMAKING NACHINERY.

[ The manufacture of felt is a very simple process, and so
anclent that it was probably in use long before toxtile ma
terials, prepared by the comparatively complicated processes
of spioning and weaving, were Invented. Tradition states
that St. Clemons, the patron saint of the hatters, put wool
on his sandals to protect his feet, which had become sore by
Jong marches; and he found that, after a short time, the
wool became felted together into a fabric. He commenced
making cloth by a similar process, and applied the mate
rinl to the manufacture
of hats. But there is
reason to believe that the
capability, which scme
kinds of bair and wool
possess, of being felted,
was known long before
St Clemens' thme, as felt
goods have been very
long in use in Chins, and
the ancient Groeks and
Romans unquestionably
wore felt hats, i

If the hair or wool is

capable of being felted, ]
if it will adhere togetber :
when subjected to pres.
sure or friction, the pro.
cess is & very simple one,
An examination with a
microscope will at once
tell if the hair is suited
to the purpose: if the
hair be smooth, consist.
ing of & single cylindri.
eal fiber, it cannot be
felted at all ; but the hair B

of beavers, rabbits, hares, s -
and some other animals S
possesses, on each princi. |59

=T

T

]

A

pal fiber, points which = e A-:

project obliquely, as

shown in Fig. 1. When

a mass of such hsir is

moistened and subjected

to; heat, pressure will

cause the oblique fibers to entangle, and in a short time the
hairs will be so intimately conunected that a fabric equal in
durability to a wovengstuff will be formed.

The best liats are made of beaver hair, and hence the
cheap silk imitations of the finer kinds are commonly called
Fig. L—HAIR OF A BEAVER, A8 SEEN UNDER THE

MICROSCOPE.

beavers ; commoner qualities are made from the hair of otters,
musk rats, and other small animals; and others, still infe-
rior, are made from sheeps’ wool, but this requires a treat-
ment different from that for hair, Some kinds of hair, not-
ably that of the hare, needs to be treated with a solution
of the nitrate and chloride of mercury, and argenic
is applied to the skin before the hair is removed,
1o better adapt the hair to the felting operation. A
very excellent felt for hat-making purposes is made
from the fur of & large species of water rat, some-
what resembling an otter; it is & native of South
Americs, and more than & million of the skins are
annuslly exported from that continent for the pur-

Originally hair was felted by’ being pressed to-
gether into & loosely adhering mass, and then sud-
denly plunged into hot water. The heat and mois-
ture caused the hair to curl slightly, and the
oblique fibers to interlock and hold the mass to-
gether in & tough fabric, which was then laid on &
flat surface and repeatedly rolled with & round
stick; it was then dipped again, and the rolling op-
eration repeated. By this means & very solid sheet
of felt was obtained, which, moreover, was quite
plastic, and could be shapen over any smooth block,
and was therefore well adapted for use in making
hats. However, it was long since found that this
process was tedlous and expensive, and it has been
abandoned in all countries where the hat manufac-
ture is of any importance, such as the United States,
England, ¥France, and Germany. In these coun-
tries, where the trade is one of great extent and
yalue, very expensive and elaborate machinery
is employed ; and the method now in use in the fac-
torles was originated by MM. Laville and Crespin,
hatters of Paris, France, It consists mainly in
mixing the hair in & series of large boxes communi-
cating with each other, The hair Is first conveyed
on sn endless belt of cloth to a cylinder, provided
with fans, and rapidly revolved in the first box, in
the gides of which are placed glass windows, through

which the hair can be seen kept in violent commo-
tion by the wicd from the cylinder fans. The finer
hisirs soon adbere together, and the coarser, which!are un.
suited for felting, fall in a drawer In the bottom of the box,

which it Is carrled forward to a pair of rollers, V, which de
liver the bair to a Iarge rotary brush placed In tho lower

part of the case, A, The actlon of this brush Is peculiar,
and it forces the hair through the end of the cane, A, In
which Is & lonz perpeadicular slit, in front of which stands
a cone, C, made sither of sheet copper perforated with holes,
or of fine wire gauze, and covered with a cloth which Is kept

moist The cone is revolved by a vertical axis, and the alr

is exhausted from its interior, through the box.shaped base

on which it stands,

Ll"‘ o .;n;‘ L : AT 4
0] o e h
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by an wair purup. The hair ejected

W pver gr

Fig. 2-IATIER'S FALI[-MAKING MACHINE.

through the slit in case, A, Is attracted to the cone by the
suction ; and the revolution of the cone on its axis soon causes
it to be uniformly covered with a fine felted fabric. The
slit can be closed with a sliding board, by manipulating whicn
the operator is ensabled to direct the stream of hair to any
desired zone on the conical mold, as shown in the epgraving;
by this means, any part of the fabric can be made thinner or
thicker than therest, While the right hand of the operator
is thus occupied, the left hand is applied to the felt to ascer-
tain its thickness and uniformity; and when the cone is
sufficiently and equally covered, the pneumatic action
is stopped, and the felt is covered with a wet cloth, or,
better, a tightly fitting copper cone, similar to the one within
the felt. The cones and the felt are then taken away to-
gether, and plunged into = bath of hot acid, which (as before

described) causes the hair to become so coherent that it may

Fig. 3~HAT yMOLDING AND SHAPING MACHINERY.

ds. But the felt requires to | £/t alone, none could be suggested as more appropriate than
done by a mechanical pro. [ one which confers & benefit on the recipiont every woek in

safely be lifted away from the mol
bo made still more dense, which Is

[January 22, 187%6.

After the hat In thus made, it needs to be shaped, dysd,
and finished, the last operntion congisting of polishing, lron.
ing, and trimmieg. The polishing Is done on & machine

| represented in our Fig, 3, the conical folt being drawn over

a metal form and manipulated till it fita tightly., The edge
or brim is then worked into shape, and trimmed 10 the pro.
per dimensions ; the hat is then placed on & rapidly rotating
block, F, and a wire brush is pressed against it 1o remove
superfluous hair. Pumicestone is applied to smooth the fab.
rie, and sealskin to produce & polish. The lower side of the
brim is finished by put.

\ ting the bat, inverted,

in a hollow form, the

rim resting on a projes.
tion. The loose hair s
removed by an afr blaas,
through pipes, T, by
which the hat is kept
free from dust, ete,
while under treatment

Although this system,
somewhat varled apd
improved, Is in use i
this country, the hat.
meking operations haye
never been exhibited in
aoy of our industrial ex.
positions. The process
was thown in Paris, Iy
1807, and 1n Vienna, g
1873, and was in each
case s very interesting
end attractive displsy,
fivished hats being
placed before the spes-
tators in 15 or 20 min
utes »f-er the commencs.
ment of the operation.
Good practice, however,
requires wuch more
time, 8s the dye'ng and
subsequent drying are
tlow processes; and if
the falt be hurriedly
~ made, it will not
much durability. Ifany
of our hat manufacturers have sufficient enterprise to exhibit
the system at the spproaching Centennial Exposition, they
will be likely to inter¢sta very large proportion of the mil.
lons of visitors who are expected to throng the buildings.

—-
A Seansible Onbhristmas Present.

The Studebaker Brothers Manufacturing Company, of
South Bend, Iud., deserva credit for a very sensible as well as
generous proceeding. Just before Christmas, they printed &
little circular which was distribated among the seven hun.
dred employees of the concern, and which reads as follows
** [n view of the approaching New Year and the coming Cen-
tennial Anniversary, it is our desire to present 1o each of you
& copy of some weekly paper (such as you may select) for the
year 1876 The year itself will be a memorable one, and full

of incioents and interest to youall. Wae feel also that it will

tend to encourage in many of you an increased
desire for information, and will be altogether bet-
ter appreciated by you than the ordinary gift of s
Christmas turkey, to be eaten and forgotten.” Of
course the workmen took advantage of this Jib-
eral offer, and as one result a club of new sub-
scribers appears on the rolls of the ScrExTIFIC
AMERICAN.

The company suggests that we may approve
this course. Wae do, cordially; we wish more
employers would adopt the same plan. We have
repeatedly advocated it, and pointed out that em-
ployers can do their workmen no better service
than to render accessible to them the wesns of
gelf-education and improvement, This benefits
the men directly, for it gives them information
both instructive and valuable, and at the ssme
time indirectly, though none the less surely, ben
«fits the givers themselves. Half the strikes and
Iabor troubles between employer and employees
bave for their basis an jgnorant unreasoning spirit
existing among the Iatter. Open up the avenues
of knowledge; put in the men’s way the news
pipers, whereby, under the guise of self-enter-
tainmens, they are really educating themselves;
and, our word for it, there will be very much less
heard of obstinate controversies and uprisings
To give a man a newspaper which keeps him
posted as to the progress of his fellow beings,
which tells him of pew ideas and thoughts, is ©
1ift him superior to his dull routine of every day
work. By so doing, you give him something to
think about, something which carries his mind
{ar beyond the narrow horizon of his every day
existence, and perhaps leads bim to the develop
ment of new and useful ideas engendered in his
own brain, Employers will find money thus ex-
pended well Ixid out; and certainly, viewed as &

P S —

from which they are readily romoved. The mass of finer | cess, & kind of kneading belog performed upon it by wooden the year.

=
hair is then placed on a felting machine, called in French | blocks in s machine. This not only condenses the fibers, i -
wne batisseuse. This is done by women, as shown In our Fig. | but causes the cone to diminish In size, till it is sometimes | Wira four welghts of respectively 1 1b,, 8, 9, and 27 Tbs

%, who spread the hair on sn endless belt of linen, T, by |less than one third of its origioal dimensions. any number of 1bs. from 1 to 40 may be welghed.
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THE KNOWLES HORIZONTAL MINING PUMP,
An necidental Intorohwage of the engravings illustrating
our article on the Knowles stonm pump, in our lssus of Janu.

ary 8, exhibited a out of
a different stylo of pump
from that intended to be
described, in connection
with 5o much of the de-
seription as relates to Fig.
6. 'The present lllustra.
tion represents the correct
double acting plunger
pump referred to, The
absence of joints at the
water end is here clearly
observable. The various
parts are accessible, and
there is & novel arrange

ment of valves, by which =

not only the wvalve, but

also the valve seat, is in.

stantly removable by sim-
ply unscrewiog the cap
nut. These pumps wre
now working on lifts
equal to 1,600 feet verti.
cal column without caus

ing shocks or pounds of any deseription, Full details re- | ran at from 4 to 20 miles per hour. A cow u@er is pro-
garding the mavufacture and trinl tests of these excellent | vided, and suitable devices arrapged for attaching cars.

to streot car compnnies,

Feientific American,
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the maohine will bs from 2,800 to 4,000 1bs., and that 1t will

e e

and that its use would be productive of a vory large saving
He also states that the welght of

THE KNOWLES HORIZONTAL MINING PUMP.

wachines are given In the article above mentioned.

STEAM HORSE FOR STREET RAILWAYS.
Mr. 8. R. Mathewson, of Gilroy, Santa Clara county, Cal.,

has recently devised a new motor for street cars, an illustra-
tion of which is given herewith. The fol-

lowing description, by the inventor, will
explain its operation: “ The design is to
make a machine resembling a horse in
form, so as not to frighten the horses on the
streets. To this end the form shown is
chosen. The motive power is steam, gene.
rated in a tobular boiler of from four tofive
horse power, located inside of the horse
and forward of the cab. This drives a ro-
tary engine of my own patenting, which
is geared to the driving shaft of the ma.
chine. I also propose the use of gas as
fuel,s0 as to do away with smoke.
steam is condensed in cold water carried
in & tank of sufficient capacity on top of
the cab, Gas Is compressed in suitable
tanks to a pressure of from 80 to 100 1bs.
per square inch, and is used as fuel. The
boiler is so constructed as to receive asup-
ply of bot air to feed the flame, the gases
from which, after passing around the boil.
er. are conducte! around the engine to pre.
vent loss by condensation, The water is
forced into the boiler from the condrrsed
steam chamber, The eogine is provided
with & brake capable of stopping the appa.-
ratus within & space of twenty feet, while
ander & speed of eight miles per hour.”
The inventor points out that the engineer
could easily control the machine, and also
collect fares and perform other duties usu.
ally done by conductors. He claims that

The

A sigoal bell is fixed above the horse’s head; ard a lan-
tern in front serves as a head Jight to give warning of its
approach, when the machine is ruoning on dark streets at
night.

For further information, address the inventor as above

paper moves

circular wire

The Type Writer.

At n recont meeting of tho Bociety of Arts, London, &
muchine way exhibited, intended to enable persons to write,

or rather print, without
using & pen. The Jour-
nal of the Bocietyof Arts
#ays:

The machine in appear-
ance somewhat resembles
an ordinary sewing ma.
chine, being mounted on
a stand of the size and
sppearance of & sewing
machine stand. In front
there Is a keyboard with
the letters of the alpha-
bet, numerals, etc., upon
it; and on pressing one
of the keys, a small Jever
bearing the corresponding
letter is caused to strike
sgainst a ribbon saturated
with a prepared ink, over
which the paper is held
oua roller. Each letter
strikes in the same spot,
but the roller with the
a space forward after each letter, so that it

appears oo the paper in its proper place, The mechanism is
very simple, the levers carrying the letters being actuated by
a similar srrangement to that of s piano, and strung on s

so that they all strike into the centre of the

circle. By the action of a treadle, as soon ss & Jine is finished,

MATHEWSON'S STEAM HORSE FOR STREET RAILWAYS.

the roller is traversed back to its original position, and at

at the same time it is revolved one tooth of a
ratchet wheel, so as to bring & fresh line under
the operations of the apparatus. The type is
all small capitals, and the printing is perfectly
regular and even. It is stated that, after a
little practice, any person can work twice as
fast as an ordinary writer, and that a skilled
operator can gain a very much greater speed.
The machine can be used for manifolding
with the ordinary thin paper and carbon paper,
some nineteen or twenty legible copies being
obtainable. It is an American invention, and
has been brought out in London by the Rem-
ington Sewing Machine Company.

[Our cotemporary is correct in stating that
the improvement originated in this country
It is the invention of Mr. A. E. Beach, of the
ScrexTIFIC AMERICAN, patented here in 1856,
in which year the American Institute awarded
its gold medal for the exhibition of the instru-
ment at the Crystal Palace, this city. The
invention is rapidly comiog into use in all
parts of the world. The original patent has
expired. The machine as now made is very
effective, and fully realizes all that is said
above.—En. ]

et ——
Hydrated Cellulose,

It bas long been remarked that, under the
influence of acids, cellulose becomes extremely
friable. Paper bleached with a too large ex-
cess of chlorideof lime, and linen subwmitted to
the action of salphurous acid, which transforms

the cost of running the apparatus will not excesd one dollar | (P, 0. Box 110), or Lavi Doane, Esq., San Francisco Genaral | itself into sulphuric acid, may by the least pressure be re-

per fifteen hours, that it may be very cheaply constructed, | Post Office, San Francisco, Cal.
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periments, coneludes that this trausformation Is due to the
fixation of an equivalent of water by the cellulose, and ho
hins produced the hydrate synthetioally, It Is & white suba
stance, very easily pulverized. M. Girard conslders that
this hydration of cellulose plays an important part in the
economy of nature, and that the production of rotten wood,
ulmine, and ulmic scid is always preceded by that of the
newly discovered hydrate.

o
-

The Manufncture of Saltpetor,

The niter beds of Chill yield an Inexhaustible supply of
nitrate of soda or Chill saltpeter, but this compound is, un-
fortunately, unsuited for most of the purposes to which its
analogue and near relstive, nitrate of potash or common
saltpeter,is employed in the arts.and especially in the manu.
faoture of gunpowder. The immense deposits of potash
salts at Stassfurt and Kaluss furnish the means of convert.
ing the inexpensive nitrate of sods into the highly impor-
tant nitrate of potash. The following description of & salt-
peter manufactory at Semwmering, near Vienna, as given by
8. Pick, will prove interesting as anexample of the contriv
ances usually employed and the magnitude of the operations.

1. Raw materials: Chloride of potassium from Kaluss and
Stassfurt, containing not less than 80 per cent of the sals, is
employed. That from Kaluss is very pure and perfectly
free from magnesium salts; itis also better to work, because
it is not calcined so hard, while the Stassfurt salt often comes
in hard lumps which are difficult to decompose. The poorest
quality of Chili saltpeter contains 93 per cent nitrate of sods;
generally the gusranteed 05 per cent is all there. It is kept
in & magazine lined with asphalt, the floor of which has an
inclination toward one side of 1 in 100. Along this sideisa
gutter, likewise covered with asphalt, which leads to a vat,
where the Iye is collectad that drsins from the saltpeter,and
which is more abundant in winter. The sacks, from which
this salt has been poured out, still contain 22 to 33 1bs.
each of salt, and are washed out in vats connected with each
other like & Shanks' apparatus, four constituting a battery.
Assoon as thelye, which is of a dark brown color, marks
42° B., or 1'41 specific gravity, it goes into the factory.

2. The manufscture: The factory is so arranged that the
liquids shall flow down automatically as much as possible;
hence the reservoirs for water and Iye are at the top, some-
what lower down are the dissolving vats and refining aad
evaporating vessels, then follow the salt filters,the crystaliz-
ing pans, and the basins for lyes, from which they are
pumped into the highest reservoir again. These basins are
on the ground. The room where the crysialization takes
place is also coversd with asphalt,so that what spstters
over can easily be collected.

The decomposition of the chloride of potassium and ni-
trate of sodn is conducted in round cast iron vessels, 8 feet 4
inches in diameter and 6 feet 8 inches deep. They are coy-
ored with strong cast iron lids made of three segments and
bolted together, A man hole in the lid, which can be closed,
permits of the introduction of the raw materinl and lyes,
From another opening & tube 6} inches in diameter carries
off the vapor, and conveys it under the double bottom of the
mother liquor reservoir. Through the middle of the lid
passes the shaft of the stirrer,which consists of three hori.
zontal arms. The heat Is communicated by a stout coil of
copper steam pipe 24 inches diameter, making 8 windings
quite nesr the sides and representing a heating surface
of 1074 square fest, The joints are made tight with red
red lead or plates of copper, csoutchoue, paper pulp, and
lJead Jute last but a little while, To draw off the solution
with the chloride of sodinm formed,there is & cock of 4 inches
opening, which can be blown out by means of a swmall steam
cock sttached near the top. Beside this, there are two open
1 inch stesm pipes, opening into the bottom of the kettle on
opposite sides, which serve to blow out the last portions of
the salt and liquor st the end of the operation; and also, if
the stirrers got fast and will not move in consequence of
putting in the raw material too rapidly,they help to set it in
motion. In case the heating worm requires repairs, the so.
lution csn be heated with direct steam from these pipes.
These dissolving vessols are also employed for evaporating
the lyes, and the course of the operation is as follows:

The apparatus is filled with lye which Is evaporated to
60" B. (1'53 wspecitic gravity.) During this time much
chloride of sodium separates, and the lyo, as soon as it be
comes concentrated, begins to fonm, but this is oasily
avolded by putting In some oll. When the lye has about
reached the required concentration, and has fallen to the
leval of the first or second worm, decomposition takes place,
The crude material s brought to the top of the apparatus by
means of & rolling chalr, in iron tilting carts and emptied
into it through the man hole. The Chill saltpeter is put in
first and then the chloride of potassium, It must be put in
gradually, beeause, if it is thrown in too rapidly, It stops the

wtireer,  ¥rom 6,000 to 7,700 1bs. of nitrate of soda and the
oquivalent quantity of chloride of potsssium are decom
posed in one operation. After putting in the crude materisl
it Is boiled for half an hour; then the total contents of the
boller are drawn off into the filters belonging to each dis-
solving vessel, Thess are wrought iron vessels, § feet 4
inches square and 6 feot 4 inches ceep, At the deepest point
each has a discharge cock 8 inches In dismeter, which has,
Ilke that in the dimsolving vesasl, & steam cock attached.
About 4 Inches from the bottom Is & wooden bottom plerced
with holes and covered with linen, It rests on strips of iron
riveted to the sides. In tho space between the two bottoms
i & stesw plpe to warm the filter before uslng and to keep
the wash water hot, Ths solution remsins In this filter 2
or 8 hours; the salt settles o the bottom, and the solution
flows off clear Into the crystalizing vessels; It has now a

density of 1:03,0r 66* B,,at & temperature of 208° Falh, The
snlt which remaing In the filter, and which still contalng 12
to 20 per cent nitrate of potash,is next covered with lye frowm
tho dissolving vessel, which ls filled with mother lHquor and
heated, Tn a short time it is drawn off, and has a density of
45" to 60° B., and 1s run with the other solution directly
into the orystalizing vessels. For still further washing the
salt, which still contains 6 to 8 per cent of saltpeter, those
Iyos are nsed which were obtained by the previons operation
of washing the sult with water. These lyes are collected in
n rocelver which stands at the same hight as the resorvoir
for mother liquor. In the reservoir is a 6 inch copper pipe
which conveys exhaust steam from the engine and raises the
temperature to 176" Fah., and thus produces n not inconsid-
erable evaporation and separation of chloride of sodium.
In this reservoir are received all thelyes which are saturated
with common salt, but are weak in saltpeter, and have a
density of 25° to 80° B. As a rule the salt is washed twice
with this, and after the second washing it has a density of
86" B., and is put with the mother liquor for evaporation.
After washing with weak lye,the salt still contains 45 per
cent of saltpeter. This residue of saltpeter is removed by
rinsing it two or three times with hot water, and the solu-
tions thus obtained are collected in the reservoir above de.-
scribed. After the second of thess washings, the remaining
salt is heaped up to drain; the dry sait is then removed from
the filter, and the remaining inconsiderable wet residue goes
through sgain with the next batch. The salt when finished
contains 0°6 to 0'9 per cent nitrate of potash,say 6'5 per cent
saltpeter and 6°5 per cent water. It is stored in & magazine
lined with asphalt, where a good deal of liguor runs off and
is collected in a buried reservoir. On account of the large
amount of nitrate of potash, it is worked over, so that a con-
siderable part of the saltpeter whioch was not washed out of
the salt is recovered. The author found from 7 to 13 per
cent in this liquor.

The solution of saltpeter,made from chloride of potassium
and Chili saltpeter, flows, through half round wrought iron
gutters provided with sieves, into the crystalizing veassels,
They are all provided with mechanical stirrers of two differ-
ent constructions, part round and part quadrangular.

The quadrangular reservoirs, formerly used for another pur-
pose, vary from 8 feet 4 inches to 12 feet 8 inches in width
and 10 feet Sinches to 24 feel 7 inches in length; and they
are 2 feet 7 inches deep. They are provided with pendulum
stirrers, making about 12 oscillations per minute, These
have the advant ige of requiring but very little force, but need
n attendant, siy ons man for all the vessels, to remove the
altpeter attached to the sides of the vessels. It is also una.
voidable that, on the bottom, where it is impossible to re-
move it, a solid crust of saltpeter should form, which does
not permit the mother liquor to run through.

The round crystalizing pans are of wrought iron, 13 feet
5 inches in diameter and 2 feet 10 inches deep, and the bot-
toms are fsstened by sunken rivets. They are provided with
stirrers atttached to an upright shaft.

‘When cold,the mother liquor is drawn off ; it flows, through
cast iron gutters united by flanges, into an iron reservoir
placed lower down, from which it is pumped into the reser-
voir on the top floor for evaporation. This reservoir is not
heated by the escaping steam from the dissolving vessels
slone, but algo by the exhaust steam of the engine after it
has passed through the lye used to wash the salt. The cold
mother liquor should properly have a density of only 85° B.;
usually it stands at 87° to 88°, especially in summer. This
is because of the chloride of magnesium in the Stassfurt
chloride of potassium, which sollects in the mother liquor and
increases its density, and also because a small excess of
Chili saltpeter is used to make the decomposition easier. One
hundred volumes of mother liquor contains:

Nitrate of potash. ........... 2040 256 2640
Chloride of sodiam....co ... 2572 142 1718
Sulphate of soda.......oc.... 181 106 1'81
Chloride of magnesiom........ 210 620 819
Nitrato of 8048 .. .ucveannvy =— 196 7190
Todide of sodiom. ............ —_— _— 076

No. 1, a mother liquor of specific gravity 1-348 at 66°; No.
2, a mother liquor of specific gravity 1305 st 544" ; No. 8, &
mother liquor through which about 11,000,000 1bs. of Chili
saltpeter had gone.

The crude saltpeter which orystalizes from solution still
containg & considerable amount of chloride of sodium, from
which it must be freed before refining. This s done by wash-
ing it with the lye resulting from rinsing the refined saltpeter,
and which i likewise collected In a reservoir. After washing,
it #till contains 08 to 2 per cent of common salt. Recently
this salt was dried and put on the market as a fertilizer; but
notwithstanding its usefulness as such, Its comparatively
high price prevents it making & rapid inroad,

In order to fres it entirely from chloride of sodium, It i
rofined, This takes place in one of the dissolving vessels,
which is used exclusively for this purpose, the solvent being
the wash liquor of the refined saltpeter. A solution is made
of & denaity of 50" or 61* B, hot, This solution runs through
the filter belonging to this dissolving apparatus, remains
there two hours,and runs perfectly clear into the orystalizing
vessels. As these are of iron, the saltpeter that orystalizes
out of them has a yellow appearance; to prevent this 8}
ounces ultramarine susponded in water is mixed in the so-
lation with each 10,000 1bs, of saltpeter. When cold, the
mother liguor is drawn off, and may olther bo used to wash
the crude naltpeter or evaporated as occaslon requires,

Tho saltpeter that crystalizes out of this contalns from
1o § of one percent of common salt. A small amount,in solld
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pleked out and again refined, while the rest of the saltpeter
I thrown on the adjscent filters aud covered with water,
These filters are of wrought iron lined with thin sheet cop-
per, b feot high and 8} feet long, have perforated doubls
bottoms covered with linen cloth, and are provided with
& diecharge cock. The first rinsing is made in this way ;
the cock is closed, and enough water run in to completely
cover the saltpeter; after & fow hours, the lyeis run off
clean, and o gecond washing with a little water suffices to
render the saltpeter perfectly free from chlorine, The wasl.
Ing Is stopped as soon as the wash water shows & denslity of
10" to11* B. The crystalization of the refined saltpetor takey
place exclusively in the round pans above described, and
from 10,000 to 11,000 1bs. of saltpeter is crystalized at once,

When liquor no longer drips from the saltpeter in the
filters, it is dried, and then contains from 2 to 2 per cent of
wator. The drying vessel is a circular pan, 8 feet 8 inchey
in diameter and 10 inches deep. The cast iron bottom |y
planed on the upper surface and cast hollow with steam
channels through it for hesting it. The dried msterial iy
taken out through a hole in the bottom 6 inches sqoars,
which is usually closed by s slide. In the center of the dry-
ing pan is an upright shaft, protectad by & ring from contact
with the saltpeter to be dried. This carries a series of
knives which sre pressed agsinst the bottom by mesns of
springs; it also has a scrsper, movable vertically to push the
dried saltpeter towards the discharge hole; and finally there
is a conical iron roller, covered with shest copper,in & frame
that turns with the shaft. This roller is to crush the larger
balls of saltpeter.

When the saltpetér is ready for drying, it is conveyed in
tilting cart to the drying pans and dumped into them, whils
the stirrer is set in motion, the discharge slide closed,and the
scraping plate raised up. The stirring knives, by their mo.
tion, spread the saltpeter evenly over the heated bottom,and
at the same time prevent its burning, while the heavy rollers
crush lumps that are caked together. When the saltpeter iy
perfectly dry, the discharge hole is opened a little way and
the saltpeter falls slowly through into s shaking sieve,
through which the powder salone falls into & wooden box,
whence it is transferred by a copper spiral into a wooden
trough, and is then carried by an endless chain elevator to
the top floor and emptied into barrels. When the drying pans
are almost empty, the slide is opened rll the way, and the
scrapiog plate let down so as to sweep the remainder of the
saltpeter to the opening. It is impossible to entirely prevent
its burning fast and forming crusts, and hence,every 10 or 12
hours, all the burnt saltpeter must be pounded loose. It
breaks off readily in large plates. This apparatus, which
is also employed in Stassfurt for drying chloride of potas.
sium, has & large capacity; the four pans will easily dry
33,000 1bs. in 24 hours.

Besides this powdered saltpeter, it is also made in sticks,
but only in small quantities. Itsuses are very limited; it is
principally in demand by metal workers, who think its erys.
taline form a guarantee of its purity.

Refined Chili saltpeter is also made in large qusntities and
is chiefly employed for pickling mest; it is mostly in large
crystals. For this purpose Chili saltpeter is dissolved in the
apparatus used for refining other saltpeter, to & concentra:
tion of 44" to 45" B., then filtered and crystalized in covered
vessels protected on the sides from cooling. As the Chill
saltpeter is, besides, very pure, the mother liquor can fre.
quently be used for fresh solution.— Polytechnisches Journal.

Recent Bull'oon Ascoent.
MM. Albert and Gaston Tissandier made s balloon ascent
from Paris lately, and after s three hours' trip alighted near
Tlliers, about six miles from Paris. At 800 meters above the
ground they entered a solid stratum of cloud 700 meters
thick, the temperature being four degrees (centigrade) below
zero, At 1,500 meters altitude they passed through a suc-
cession of lce crystals, a galaxy of little hexagonal stars,
which danced round the car and sparkled in the sun, These
did not exist in the lower stratum of cloud, but were sus
pended in the atmosphere over an expanse from 150 to 200
meters thick. The temperature here was at zero, and higher
still it was at six degrees, the masses of white cloud below
appearing like Alpine glaciers. Cumuli clouds were per<
ceived overhead at about 2,800 meters altitude, bus the
aeronauts did not go bigher than 1,700 meters, about 1 mile.

The Dutch Exhibit at Philadolphin.

The Duteh Government will show at the Centennial Exhi-
bition ® collective model illustrating the progress made by
Holland in hydraulic engineering, and conslsting of groups of
modols of the principal great reclamation and other works
undertaken by the State. them will be shown the
Haarlem drainage, the new canal, the Dordrecht steel bridge,
the Kuilenberg railway, a new steam pump, copper models
of sluloes, rellof map of the Zuyder Zoe, ote, The objects.
are now being shown to the public before belng packed for
Amerlea.

ro#1T10X,—We have received a copy of the roles d;’-
mium list for this exhibition, which in to be opened in New

classes of goods in which competition In invited

numerous,

. -
T arteslan well at the Colller White Lead
Louls, Mo , has attained & dopth of over 700 f

of which depth has been through llmestone.
but slightly above the encrinitial lmestons,

through but lttle of elther sandstons or chert.

lumps, adheres to the testh of the stirring wheel; this is

commenced In the Jower Archimedean limostone.

- .
SoUTHKRN STATES AGRICULTURAL AND INDUSTRIAL EX-

|
Orleans on February 20, to remaln open for ten days L. AR
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LINING OUT A DOUBLE EYH,
After meaguring the dimensions of a double eye to ascer-
taln if ther Is, upon the outline, surplus motal sufficlent
to permit of its clearing up all over, we apply an L square
‘ the outside surfsces, and a T square, with the blade
between the jaws, to test {f the inside and outside facesare
at about a right angle to each other, or if the marking will
have to be thrown to one side of the work to accommodate
a want of trath in the latter, Presuming that, as is usually

the case, the work is reasonably near to being true, we pro-
ceed as follows: Placing the double eye upon the marking-
off table, as shown in Fig. 192, we block up the stem end
with the pieces of wood, B, so that the horizontal faces of
the work will stand about true with the surface of the ta-
ble, the manner of testing the same being shown in Fig.
108, A representing the marking-off table, and B the scri.
bing block, with the needle placed so that the point of the

1

bent end barely touches the surface of the work. The ope-
ration is to move the scribing block from end to end of the
work and on both sides of it, packing it up until the upper
surface i3 level, and taking care, if the work does not lie
level and steady upon the table, to insert wedges in the ne-
cessary places 5o that the work will lie Airmly and not move
during the operation of marking. If there are projections
upon the face of the work which rests upon the table, as is
the case in our double eye, It is necessary to pass the scri-
bing block along the under as well as tho upper surface of
the work; and it the two vary much, we may choose the
one that is most true with the other surfaces of the work
and set it true; or if, In such case, thero would not be enough
metal to clean up the work on both sldes, wo must divide
the difference between the two. We then put between the
Jaws of the double sye, the center piece, C, and find the
center of the jaws, as shown by D; then, setting a pair of
compusses to half the required width between the jaws, we
seribe upon both the jaws the segments of a circle, E and F,
using D a8 a center; then opening the compnases to allow
for the requisite thickness of each jaw, we mark the seg-
ments of & circle, G and H; and again setting the compasses
to the requisite thickness of hub, we mark the segments of
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a circle, [and J, We now take & scribing block, and, setting
the polnt just to lntersect the extreme dlameter in each caso,
we draw the lloes, K and L, Mand N, and O and P, thus
defining the widths and thicknesses of the jaws and hubs.
We then set the seriber polut even with the center, D, and
then draw the llue, 8 8, which should run s long way up the
stem of the double eye, beosuse tho shortness of the other

Seientific Dmerican,

work true by them, and 8 8 is made long to supply the de-
ficlency. After setting the compasses to half the required
thickness of the stem, we mark, using the line, 8 S, as &
center, the segments of a circle, Q and R, and from them
mark the lines, T and U, which define the required thick-
ness of the stem or rod of the double wye. Our next opera.
tion will be to mark off the hole and the circle of the hub,
which is dono as shown In Fig. 104, Setting the eye upon
the marking-off table, A, we wedge it upright, as shown in
view 1, by the wedges, B;applyiog the blade of an L square
to set the line, 8 8 (In view 2), true by, we mark off on each
side of the double eye the center of the boss or eye, and
from that mark off the circles, V and W, denoting the
finished sizes of the hole and the eye; then setting the scri.
bing block needls point even with the center from which the
oircles, Vand W, were struck, we mark on the center plece,
(shown in view 2) the line, X.

We have now to complete the marking-off of the face
shown in view 2, Fig. 194, which could not have been done
before, because there was nothing determinate wherefrom to
mark off the half oircle of the outline between the jaws.
Placing the double eye upon the table, as shown in Fig. 195,
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and blocking it up so that itlays level with the face of the
marking-off table, and with the face that has been marked
off uppermost, we insert between the jaws the center piece,
B. We next mark from the center, C, the requisite distance
of the crown of the curve, between the jaws, thus obtalning
the center mark, D, from the center, C; and setting the com-
passes to half the required width between the jaws, we use
D as a center, and mark upon the center piece, B, the center,
E, and strike the half circle, F F, which completes the mark-
ing between the jaws. Our next procedure is to mark off
the segments of circles, G, G, which are struck from the
centers, H, H, respectively. Then taking the block of wood,
I, which should stand at about the same hight from the
marking-off table as does the body of the double eyes, and
setting the compass to the required radius, werest one point
on the circle, G, at about the point, J, we strike the mark,
K; then placing one leg of the compasses at about the point,
L, we strike the line, M, the junction of the lines, K and M,
forming the location of the center from which the segment
of a circle, N, is marked. Placing the block of wood, I, on
the other side of the double eye, we repeat this latter opera-
tion, and the marking on that face is complete.

After defining the outline of our work by light center
punch marks, we pass it to the machinist’s hands to be
turned and cut down to the lines, after which we place it
upon the marking-off table in the position shown in Fig,
106, A representing the table. At each side of the double

Figr.196.
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eye we place a conter plece, B, and mark thereon the center
of the hole with the compass callipers. We then find the
center of the shank, C, and, wedging that end up with wood
as shown, we sot the needle of the seribiog block even with
the center of the hole, and so adjust the double eye with
wodgos that the needle polot will strike the center of the
hole marked on B, on each side, and also the center, ¢, where.
upon we may murk the line, D theo setting the compasses
to the requisite distance, we mark from the center, (', the
sogmonts of circles, K and ¥, and from the center, @, the
segments of clrclos, H and 1: and resetting the double eye
80 that the needle point of the seribing block will intersect
the extreme outline of H and E, we draw the line, J; re
peating the operation oo the under side, we produce the
line, K, and the operation Is complate. The curves, L L,
are made to » gage, such as is

' ( shown In Fig. 107; it is made

b '.ll 191. of sheet iron about one wix.

i s teenth of an Ingh thiok,
; 4 the outline belog carefully
o marked out and filed up neat

ly, the corner, A, belng made
of the necessary swoop, and
the hole, B, belng used to
hang the gage up by, It s
pr well to have an assortment of
A such gages for use in linlog
oul, as well as for use as
guldes to the machinist In cut.

lines, running parallel to it, renders; it difficult to set the

ting out the curves or sweeps
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When & double sye Iv forged ssparate from the rod, the in.
tention belng to weld It to 1ts rod after the finishing Iv com-
plote, which method i3 adopted for ease in handling the
double eye, and becsuse it can then be operated upon In &
stusll 1athe or shaping machine, the end of the cut on the
stem should be beveled off, as shown at A, in Fig. 108, and

]v‘f'71,93.

not left square, as denoted by the dotted lines at B, because,
if the corner be left square, the jar of the blows given in
wolding the double eye to its rod would csuse the metal to
bend in the neck, C, and the resetting with the blacksmith's
flatter would be lisble to jar the eyes or jaws of the double
eyo out of true one with the other. Furthermore, if the
body of therod is intended to be forged down to the finished
size, and either left rough or merely ground and polished by
the grindstone and emery wheel, leaving the corner sharp
(as shown at B) would cause the forging to leave a mark
round the body of the stem, at C, giving it tbe appearance
of being cracked.

To assist the operator in marking out, the centers from
which all curves and circles on detail drawings are struck
should have & smal] circle in red ink marked around them, and
n dotted red Jine marked from the center to the circle or seg-
ment of circle struck from it, as shown in Fig. 105, If the
double eye is, however, intended to have an offset, as shown
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in Fig. 199, we draw from the centers, C and D, the line, A;
and setling the compasses to the amount of the offset, we
draw the segment of a circle, E, using the line, A, as a cen-
ter; and from the extremity of that segment, we draw with
the scribing block the line, B, which will represent the cen-
ter line of the stem of the double eye, the rest of the opera-
tion being as shown in Fig. 192, and described in the accom-
panying explanation, from the point at which the line, S S,
in that figure was drawn.

Rising In the World.

Experience continually contradicts the notion that a poor
young man cannot rise. If we look over the list of rich
men, we find that nearly all of them began life worth little
or nothing. To any person familiar with the millionaires of
the United States, a score of examples will ocour. Oun the
other hand, the sons of rich men, who began life with the
capital which so many poor young men covet, frequently die
beggars. It would probably not be going too far to asy that
a large majority of such moneyed individuals either fail out.
right or gradually eat up the capital with which they
commenced their career.

And the reason is plain. Brought up in expensive habits,
they spend entirely too much, Educated with high notions of
personal importance, they will not, as they phrase it, stoop
to bard work. Is it astonishing, therefore, that they are
passed in the race of life by others with less capital origin.
ally, but more energy, thrift, and industry? For these vir
tues, after all, are worth more than money. They make
money, in fact. Nay, after it is made, they enable the poss.
ossor to keep it, which most rich men procounce to be wore
difficult than the making. The young man who begins life
with a resolution always to lay by part of his income issure,
oven without extraordinary ability, gradually to sequire a
sufliclency, especially as habits of economy, which the reso.
lution ronders necessary, will make that & competence for
him which would be quite losuficlent for an extravagant
person, It Is really what we save, more than what we make,
which leads us to fortune. He who enlarges his expenses
s fast a8 his earnings increase must always be poor, no mat-
tor what his abilities, And content may be had on compar.

atlvoly little. Ttisnot In luxurious living that men find real
happloess,

Tuk Belgian Monitour Industriel says that an engineer,
linving a plece of very hard brongs of large dinmeter to turn in
the Iathe, could not suocssd In cutting it with a tool of any kind
or tomper, untll he kept the tools constantly wmolstened with
potroleum, when they cut with readiness. He says, that by
using a mixture of petroleum and spirits of turpentine, stesl
with & straw-colored tomper can be worked perfectly well,
The experiment certaluly can be easily tried, say in turniog
chilled car wheels.

&

The Hon. George Bancroft told u reporter of the Philadel-
phia lftem recently that the coming Centennial Exhibition
would In every respect excel any internstional sxhibitioa
ever before given. Il thinks it will drive away hard timies

and encourage immigration to an astonishing extent.
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IMPROVED COTTON PLANTER,

In the annexed engraving is represented an improved cot-
ton planter, which plants two rows at a time in drills, dis.
tributing the seed in the same manner as a grain drill distri-
butes grain. The rows may be made three, three and a
half, or four feet apart at plea-
gure. The drill teeth for
planting cotton are easily re-
moved, and as many cultivator
teeth substituted as to fill the
entire space between the teeth,
the latter of any required
form, thus converting the ma-
chine into an efficient cultiva-
tor. The teeth preferred by
the inventor are of his own
construction, and can be set
either to run shallow and just
shave the top of the ground or
to penetrate to a depth of six
or eight inches. Ordinsrily
one horse is sble to draw the
masachine. When deep cultiva-
ting is to be done, a pole may
be used so that two horses
may be attached. By leaving
out one or two of the middle
teeth, two horses may be used
in cultivating young cotton or
corn, by straddling the row.

A genersl view of the im-
plement in use is given in Fig.
1. Fig. 2 represents the im-
provement in the hopper, de-
signed to facilitate the plant-
ingof cotton seed, which, from
its fibrous covering, it is diffi-
cult to cause to descend through
ordinary passages. Within the
hopper are swinging plates or
disphragms, A, which are pi-
voted to bars at the fop and
extend nearly to the bottom.
B is & reciprocating stirrer rod
provided with pins or teeth, C,
which project upward into the hopper. The object of these
pins is to facilitate the working down of the seed. The stirrer
rod is hung in stirrups in the lower ends of pendent bars,
D. By means of the cam arrangement, E, on the wheels,
Fig. 1, the stirrer rod, B, is vibrated, and also the dia
phragms, A. The seed in the hopper i3, by the Iatter, given
an alternate vibrating action from end to end of the recepta-
cle, this movement increasing in intensity toward the bot-
tom, at which poiut the ends of Jthe plates have the greatest

swinging motion. The seed is thus freely delivered: and

when mixed with fertilizers, its distribution is in no wise

hindered.

¢ Patented October 28, 1873 For further particulars, rela-

tive to rights to manufacture, etc., address the inventor, Mr.

Pierpont Ssymour, Eust Bloomfield, Ontario county, N, Y.
IMPROVED) VISE,

The vise is one of the oldest and most familiar tools ex-
tant, and has been the subject of great numbers of patents
The following is & description of one of the best improve.
ments on this indispensable applisnce. A
vise, to attain and retsin a pogition as
s standard with mechanics, must sup-
ply the following qualifications: Strength
to allow of chipping or filing the work
without = possibility Jof the vise bresk
ing; the inertia of the anvil should bs
sufficient to absorb the effect of blows;
the juws shonld move parallel and freely,
and should be arranged In such & manner
as to getthe whole power of the screw; sll
parts should be durable; and lastly, the
tool should be furnished cheaply.

The sccompanying engraving represents
an excellent form of vise devised by Mr,
H. B, Smith, one of the earliest and most
sucoessful patentess of woodworking ma-
chinery. An inspection of the engraviog
will show how the foregoing requirements
aro wupplied. The jaws are steel.faced by
wolding, and massive strength and inertia
are secured by a proper and plentiful use
of metal, The motion is direct, and sl

Seientific dmerican,

surfaoes oxposed to sliding friction are chilled, thus gain-
ing parallel notion, durability, and increased strength. The
ohill is shown by the mottled appearance, soen on the
boam, and ig one of the principal improvements claimed.

Chenpness s secured by special machinery, which enables |

]’Y{/ Wy

SEYMOUR'S COTTON PLANTER,

the vises to be quickly and economically made. The ma-
nufacturer can be addressed at Smithville, Burlington coun
ty, N. J.

-

Whale Artillery.

On & =mall island opposite to the town of Wadso, in the
extreme north of Norway, there exists an establishment the
like of which is probably not to be met with in any part of
the world Its most appropriate designation would be, per-
haps, & slanghter yard for whales; and Mr. Foyn, its pro-
prietor, conducts the business of caoturing and cutting up
the monsters in & manner peculiarly his own, Instead of
fitting out the usual sized vessels, intended to make long
voyages and bring home only the most useful parts of the
animal, Mr. Foyn employs small—one hundred and fifty to
one hundred and eighty tons—screw steamers, shoots his fish
with & cannon, and bas them towed baek, one by one, as they
are captured, to the shambles at Wadgo. As the fishing
grounds are within easy reach of the latter, the steamers, as
a rule, secure and return with a prize within twelve hours'
time. With respect to the cannon employed, it is a gun hav.
ing & chamber about four feet long; this is mounted on the
forecastle of the veasel, and, being very accurately balanced,
can be easily moved to allow an exact aim to be taken, The
projectile in use consists of a long iron bolt, having at its
extreme end four harpoons, bound round with a line so as to
be flat, and close to the harpoons a five or six pounder shell.
As soon as the steamer has appronched sufficlontly near to the
fish—and whales off that part of the const are no\ over sby,
allowing & vessel to come within shot—the bolt Is fired off,
and, if well dir cted, penetrates deeply into the flesh and
blubber of the animal. The whale then naturally rushes off
at a furious pace, thinking thus to elude his pursuers. Un-
fortunately for him, however, no step could be more sufcidal,
for the effect of his rapld movement Is to muke the bolt slip

| back n Iittle, thus setting froo the four harpoons from the
| lines, and, by means of & mechanical areangement, cauging &

shell to explode, This genorally proves the coup de grace,

SMITH'S IMPROVED VISE
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killing the fish outright; but occasionally the animal is not
sufliciently hard hit, and its eapture 18 not so ensily effected
ng it dashes away at a tremendous speed, dragging th;
stenmer after it,

-

FPedestrinn Tralning,

Pedestrianism, us an athletiq
exercise, has become rl«.norved]y
popular, There i8 no course of
gymnastics so well caloulsted
to develope a large number of
muscles, or to produce so bape.
ficial an effect upon the system,
There isaright wayand a wrong
way of walking—the one bepe.
ficinl, the otber negative in its
result. What the right way is,
a writer in an Eoglish contem.
porary tells us in the follow.
lowing:

The body must be held erect,
with head well thrown back-
the movement of the legs mnst'
be from the hip downward, and
the body should be carried mo-
tionless. The arms should be
swung well forward in harmony
with the legs, and the elbow
should, when in front, be nearly
on alevel and at almost right
angles with the chin, the hands
being open and extended. The
leg should be brought well
round from the hip, and the
beel deposited on the ground in
line with the rear foot, so as to
leave | your footmarks pretty
nearly in a line. But above all
things hold your head up and
the body erect.

Stitches and other kindred
ANNOyAnces are common inlearn-
ing to walk, but the beginner
would do well to walk it off, and
never ease if he is seized with
distress, To do so is to throw away the pace he has sc-
quired from the commencement of his walk, and to knock
all the regularity out of his stride.

POTIN'S GALVANO-ELECTRIC BATH.

The bath is blue slate, grooved and bedded in with red
lead, and cramped up with iron crampe or nuts and bolts; it
should stand on a wooden cradle either of elm or osk, and
be protected by matchboarding all round ; the floor should be
tiled if on the basement, and covered with zinc if above. a
is & board with holes to raise or lower the zinc plate; it is

grooved at the sides, and enters into tho slate at the bottom
of the bath by two iron pegs, b is s zine plate; ¢ a copper
wire; d a flannel cushion for the head; ¢ Is three inch web.
bing to support the head or nape of the neck; fis a handle,
ghot and cold water taps with gutta percha tubing attached ;
7 is & coil resting on the board ; { is a copper wire in connee-
tion with carbon ; § is a chnin to 1ift up the plug; & is an scid
and zine oylinder, ete,, which can bo fitted up outside of the
bath if there is room; [ is the earbon.

sSclontific Survoyws.

Tho Secrotary of the Interior, in his an*
pusl report, says: The results of the geo:
loglcal and geographical survoy of the Ter-
ritorles, conducted during the past session
by Messrs, Hayden and Powell, under the
direction of this department, will, it 15 be-
Jloved, equal ln interest and Importance
thowe of any previous year. The survey,
under ¥, V. Hagden, continued its lnbors
of the two preceding yonrs In the Territory
of Colorado, The survey of the southern
and sonthwestern portions of Colorado has
been completed. The total ares surveyed
way about 80,000 square miles, portions of
which were rugged. The exploration of
the remarkable pro-historio ruins of South.
orn Colorado, glimpses of which were ob-
tained the preceding season, was continued
with great sacoess. The survey under J.
W. Powell continued the labors of the pre
coding year in the Territory of Utah. Near
1y 10,000 square miles of country were sur-
veyed during the'season just closed 5=
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THE GARDENS AT SCHONBRUNN. tery, and it is thus well adapted for industrinl purposes. The

The gardens at Schonbruno the Emperor of Austria’s palace,
situated abous 1} miles from Vienna, are renowned for thelr
extent and beauty, and also for thelr completeness, the bo.
tanical collection being one of the finest In the world. They
also contain & large and important menagerie, and & system
of waterworks and fountains,. We give herewith a view of
gardens, selected from the English Garden; and a cor.
respondent accompanies It with the following remarks:

“ Tl oroation of oroamental gardons in all parts of Europe,
and, in faoct, throughout the world, s becoming a matter of
ommon occurrence. Not only are private gardens, of great
mportance In an artistic point of view, belog formed, but
also public parks and gardens of groat extent; and this is
ealling into requisition the highest talent at command in
that dopartment of hortioultural art, In the gardens of the
Chiteau of Schonbrunn, cropped masses of trees serve as
graod walls of verdure, in which niches are cut for statu-
ary; and ons of these artificlal avenues, that represented in
the {llustration, leads to the besutiful spring SeAdne Brun
nen, from which the name of the original castle was derived,
The spring is now enclosed inan elaborately wrought marble
framework, and the center of the basin is decorated with
statuary, after the manner employed at Versallles. The
gloriette, & temple displaying & colonnade, is seen in the dis-
tance, rising above several lofty walls of follage, in front of
each of which are shrubs of lower statare, which are left to
assume their natural growth; and the contrast between the
trimmed and the untrimmed forms is far from displeas.
ing. The magnificent gardens attached tothe Chiteau Schin-
brusn, from the great hight of the vast walls of verdure
above alluded to, the profusion of statuary, and other decora.
tive objects, so placed as to produce the best possible effect,
form grand models of the formal style of treatment, and are
well worthy of the careful study and earnest attention of
every pmctitioner of the art of decorative gardening on a

large scale.”

--
Electric Plle In Seaqulioxide of Iron.

This apparatus is contalned in a square glass jar. The
pile is composed of & prism of charcoal which contains ses.
quioxideof iron in its pores, and a small rod of amalgamated
sine. Th e latter passes through the stopper, to the under
surfaoe of which is fixed the charcoal. A solution of am.
monium chlo ride is used as the exciting fluid. The reactions
are the same as in Léclanché's couple, in which oxide of
manganese is used. When the circult is closed, the chloride
of ammonium attacks the zine, forming a double chloride of
sino and ammonium. The Iatter, on being set at liberty,
decomposes the sesquioxide of iron, carrying off a part of its
oxygen and forming free ammonis, which disappears by
evaporation. This pile ceases to act so long as the circuit
remains open. Its durability and force are large. Its elec.
tromotive power is as 12 to 10 of the sulphate of copper bat-

Scientific Americun,

{nventors are MM, Clamond and Galffé, and it ls maoufec
tured by the latter gentleman,

The Chiltan Exhibition,

The annual festivities In commemoration of the National
Independence of Chill have this year commenced with the
formal opening of the International Exbibition st Santiago
The ceremony of Ioauguration was held in the beautiful
park In front of the main bullding, the guests assembling in
a spacious and ornamental pavilion erected for the occasion.
Passing through the vestibule, the first Impression on enter
Ing the central hiall is a little disappolnting. The interior is
spaclous, but rather cold in its decoration, It s 150 feet in
longth, about 60 feet broad, and 50 feet io hight: it ix well
lighted, and, had it been filled with more artistic manufac-
tures, would have formed the center of sttraction. The
spaco, however, Iy devoted exclusively to German goods,
and the show is decldedly poor and wanting in effect, A
trophy of leather In an onk oase breaks the vista down the
gentro; on elther slde are planos and some organs, and
further on are glass cases contaloing toys, and ornamented
above by bird cages, There is bardly time to examine the
objects exhibited in the remoter parts of the ball, but a
glance towards the sides shows that, beyond the toys and
other bazaar-like articles, are displays of goods from German
manufacturers which will compete with Shetfield, Birming-
ham, and otherindustries. In the south gallery are displays
of needlework and embroldary by the puplls of varlous
charitable institutions. And beyond there is a splendid col.
lection of Chilian mineralogy, prepared by Seiior Domeyko,
who has been indefatigable in his efforts, The excellence of
the classification and display causes the visitor to be imme.
diately impressed with the variety and richness of the min-
eral produots distributed throughout the republic. In the
same gallery is exhibited a collection of all the native woods,
with a description of their properties and uses. In the quad-
rangle, under an iron roof, the educational apparatus is dis-
plajed, which includes the exhibition of the College of
Agriculture, and the space is filled with working models of
farming machinery, skeletons and disgrams of animals, and
cognate alds to instruction. In the quadrangle on the corre-
sponding side are objects from San Salvador and Brazil
The machinery annexe is of corrugated iron with the sides
open, in length 500 feet, and about 60 fees across. A central
platform over the revolving shafting passes from one end of
the building to the other, and enables visitors to iospect the
machinery working below. The machines exhibited are
multifarious; the sawing mills of the Canadian Watercourse
Company attract a good deal of attention. Mining, hauling,
pumping, pressing, and farming machinery occupies the
whole of the space. At the end of this building is an annexe

belonging to Messrs. Robey & Co., where they exhibit agri-

cultaral machinery, and further to the west is the machinery
of Ransoms, SBims, & Co. Crossing over the grounds to the
eastern side, we come upon the sunexe of Messra. Rose-Innes

& Co., similar to the bullding on the west, but closed at the
sides. This is the only part of the exhibition which is
absolutely completed., On entering we come into a large

room ornamented with trophies of steel tools and manufac-
tured articles. A fine stand of plated goods of James Dixon
& Sons, of Sheflisld, Is prominent; beyond, & stand of Rod-
gers' cutlery, crucibles of the Plumbsgo Crucible Company,
and articles of dozens of other well known English makers
attract the attention. Side by side with the English tools of
Firth and others are those of the Douglas Axe Company and
other Awerican makers, Two small doors lead into the ma-
chinery department, and here sgain the display is represon.
tative from the number of Epglish manufsctures brought
togetber, Here are the ponderous thrashing machines of
Clayton, Shuttleworth & Co., and near stands & Pitt's
thrasher, less substantinl, but much more easily moved
Besides the agricultural machinery, there are wining pumps
sawiog machinery, and presses, all in fall work ; four or
five small steam engines are under steam, besides the one
driving the central shafting. Fmerging at the further end,
we come upon a small model of & mineral line, with a tiny
train makiog the ascent of a very steep inclive, carrying
with it the operator in the car. The line bas a center cogged
rall, and the locomotive an extra cog wheel to supplement
the ordinary driving wheels when a severe gradient has to
bs passed, The model is exhibited by Clark & Co., the con-
cesvionnaires of the Transandine Railway, which is to con-
nect Valparaizso with Buenos Ayres; and the last annexe
is occupied by English and American macbinery imported
by that firm,

German Exhibition In 1878,

An exhibition of somewhat unususl character will be
opened in Berlin in 1878, the plans for it being already under
discussion by an executive committee. Its object beiog to
show Germaps what Germans can do, and therefore in what
points head can be made sgainst foreign competition, the
whole arrangewents will be strictly national. The exbibition
will be classified in twenty.one groups, and prizes will be
awarded in medals distinguished as for production, wanu
facture, commerce, art, science and education. Workmen's
models will also be issued

Exhaustion of the Soll by Apple Trees,

The author calculates that,in a life of sixty years,an apple
tree remwoves from the soll 60 Jbs. of nitrogen, equal 1o
11,500 1bs. of farmyard dung. To mainwuin the soil in con-
dition, therefore, about 175 1bs. of dung ough¢ to be anpually
given per tree during the fifty years that it is in bearing. —
M. I Pierre.

THE ' IMPERIAL GARDENS AT SCHONBRUNN., AUSTRIA
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OHEESE AND CIDER MAKING AND LARD RENDERING:

Contlnuing our werles of abstracts from Knlght's ** New
Mochanical Dictionary,”* we glve herewith Hllustrated de.
weriptions of varlous apparatus used in the operations nnmed
in the above heading. The necessity for presorving a cer-
taln temperature In

CHEESE VATH
has glven rise to numerous devices, Among which may be

Fig. 1.

clted that Mustrated at A, in
Fig. 1. The vat 1s here somi-
eylindrieal and double walled,
water belng contained be-
tween the shells, Under the
vat |8 & furnnce, B, for heat-
ing the water, the smoke es-
caping by chimoey, C. D s
a damper for regulating the
heat applied to the water, and
sald heat is equalized by a
coll of cireulating plpes con-
necting the water space at the
center and ends of the vat.
To aid in drawing off the
water and whey, and discharg-
ing the ourd, the machine is
set on eccentrics at B. The
wire frame shown cuts the
curd Into small blocks and
sweeps it from the inner sur-
face of the receptacle. The
vat used in making Parmesan
cheese in Italy Is also repre-
sented in Fig. 1. It lsa cop-
per caldron slung from a crane
over n conical fire place. In
this the milk is heated and co-
agulated, and, without removing, is broken by a stick having
cross wires. The curd is then again heated, taken out,

Cherse- Vat,
drained, salted, pressed, and in forty days is moved to the
cheese loft.

In Fig. 2 the pan is hinged to the vat
and rests upon pins within it. The con-
tents are warmed by & farnsce beneath,
and the whey is draw off by a strainer.
Adjustable legs permit the inclination
of the wat,

Fig. 3 represents two

CHEESE PRESSES,

the upper one of which is constructed
of iron. The boop containing the curd
is placed n the bottom plate, A, and the
upper plate, B, Is made to descend upon
it. On theaxis, C, of the wheel, D, there
is & pinion of eight teeth which works in
arack, B. On the axis, E, there is an-
other pinion of eight teeth which actain
the wheel, D, of twenty-four teeth, This
axis, E, may be turned by the crank
handle, H, three turns of which will
make the rack descend through a space
equal to eight of its teeth. In this way
the plate, B, may be lowered to touch the
cheese, and to commence the pressure;
but when the latter becomes considers-
ble, the second method of acting upon
the rack is resorted to. On the axis, E,
besides the pinion before mentioned, there
is & fizred ratchet wheel, F; the lever, I,
which embraces F, is also placed on this
axis, but turns freely round it. A pawl,
turning on the pin, may be made to en-
gage in the notches of the ratchet wheel,
F. By mesns of this arrangement, when
I is raised up and the pawl engaged in F,
the axis snd its pinion will be turned
round with great power on depressing the
end, I, of the lever; and by alternately
ralsing and depressing I, any degree of
pressure required may be given to the
cheese, and coutinued by the suspended
weight, W,

The pneumstic cheese press, B, shown
in the lower part of the same figure, con.-
slsts of a stand about thres feet high, on
the top of which is a metallic vessel, a,
forming = hoop for the curd. This ves.
sel has & looss corrugated bottom covered
with wire cloth. The bottom of the ves-

) 7
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involves the vee of the toggle, as the leverage Increases as
the platen desconds. The welght 1s suspended by a chain
which runs over the pulley on the end of the long arm of
the toggle. Aland lever oparates the screw for quick move.
meonts, A varlety of

CIDER MILLS

faglven ln Fig. 5. The common cider mill, @, used In the

Fig. 8.

Cicese-Presses.

southwest of England, has a cylindrical stone, weighing one or
two tups, and rotating in an aonular trough of masonry.
The axis of the stone is connected by arms to a sweep, which
is pivoted on & central post, and revolved by a horse. In
some cases the central space forms compartments for hold.
ing apples. The cider mill, b, used in the south of France,

has a platform of boards framed together, and is traversed
Fig. 6

[JANUARY 22, 1876,

alternate grinding portions, and a double headed pluton whish
presses the pomnos against the ends of the box alternately
one end of the box in filling while the other s pressing, e
lins n motalllo grinder and a hoop with a screw. J hax n
#rinder and presser which may saot simultancously, A

filled with grindings is pushed from below the hopper to be:

Fig 6.

:""!l—-vw y,
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Ovder- Mills.

neath the screw. and an empty hoop substituted beneath the
former.
LARD TANKS

are vats in which fats are cooked to obtain them free from

watery matters and membrane. We give
three forms of the apparatus in Fig. 6.
Everett's tank (left lower part of figure)
has & digester containing the fat, which
is surrounded by an outer shell constitu.
ting & hot water and steam space, to
which it is connected by stay rods, which
unite the water space at bottom with the
steam space at top, and pass through the
vertical flues, A B. The vapors from the
digester, charged with odors and organic
matter, pass through a pive at the top of
the apparatus into s superheating coil
over the furnace, into which they are
finally 1o be consumed. A
spiral flue surrounds the outer case of
the boller,
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sel communicates by a pipe, ¢, with a re-

Ereerert's Lovd. Rendering Tank,

celver, d, which is exhausted of air by means of an air|by a conleal frustum of cast iron. The axia of the latter is
air pump, b, and pipe, e. The curd being salted and placed in

hooked to a rotating eye in the center of the platform, and

& cloth In the vessel, a, the pump Is worked, and the pres. | is swept around by manual power, crushing the frult in ita

sare of the stmosphere drives the whey dowa through the | passage
gurd, and collects 1t in the recelver, whence it Is discharged
by the faueet, /. Another form of press, shown In Fig. 4,

*Published In numbers by Mosars, Hurd & l;mun.lci York city. B en,

The mill, ¢, has & grinding wheel and concave, and an
apron which carries the pomace bLetween two pressing roll.
and & wire screen through which the julce rans o has

A committee has t
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THE NATURE OF THE NEWLY DISCOVERED FOROCE.
:' % . WY OROROK M, MEARD, ¥, D.

In my letters to the Z'ribune and in my lecture before the
Polytechinic Club, I advanced u theory of the force recently
dlscovered by Mr. Edison, that might perbaps ally it to elec-
_ﬁ.‘“’. though not to any known form, and nccount for it
‘non-polarity and other phenomena oxhibited by it. Thiy
theory | suggested and used merely as a tomporary working

; sis. At the present time, the weight of evidence in
wy mind is in favor of the theory that this isa radiant force,
somewhsre between light and heat on the one hand and mag-
petism and electricity on the other, with some of the features
of all these forces. Experiments of the following kind are
of themselves powerful arguments in favor of this theory:

‘When the wire conducting the force from the battery to
the dark box is divided in thesir, and the ends are separated
even s sixteenth of an inch, no spark appears in the dark
box. Lay these ends of the wire on a semi-conductor, ns
wood, and the force will pass when they are separated a
moderste distance. Place small pieces of tinfoll about
these ends as they are suspended in the air, and the force
now passes one inch or perhaps several inches through the
air, Place pieces of tinfoil of larger surface about these
ends, and separate them s wider distance, and the force will
yot pass. Make the surfaces of tinfoil larger still, until they
aro a foot squere or more, and the force will travel several
feet through the air. Prepare three large pieces of tinfoil,
place one piece on each end of the divided wire suspended as
before, and the other piece about equidistant between them;
and still the spark may be seen (though faintly and irregular.
1y) in the dark box. The force must jump from the piece of
tinfoil at one end of the wire to the middle piece, which scts
as a kind of resting place, and thence to the piece at the
other end of the wire. The spark has been obtained (though
with difficalty, and only after very nice adjustment of the
pencil points in the dark box) after having passed through
four pieces of tinfoil, the distance from the first piece to the
last being eight feet. The highest tension statical electricity,
as generated by Holtz' machine, could not do this; and elec-
tricity prefers to pass by points. Through experiments of
this kind we have learnt one important law of this force,
namely, that it prefers to pass through surfaces; and the
larger the surface, the better it passes through any bad con-
ductor, st least within certain limits.

Phenomena of the kind here described suggest magnetism
more than induction or dynamical electricity: but this force
does not respond to the test of magnetism, the power to at-
tract iron; and moreover it exhibits phenomena that do not
belong to magnetism. It is attracted by iron and other met-
als, as conductors, but it does not itself attract iron.

The points which favor the radiant theory of this force
msy be thus recapitulated :

1. It does not respond to any of the physical tests of elec-
tricity, except the spark.

2. It produces no perceptible or demonstrable physiologi-
cal offects, like electricity,

8. Itis not resisted by non-conductors as air, water, glass,
rubber, and paratin, to tho same degreo as slectricity.

4. It gives no evidence, In any of its phenomens, of po-
lnrity.

5. It passes through non-conductors, as air, rubber, glass,
6to , most readily by large surfaces at the terminals, while
eloctricity prefers to pass by points,

6, It diminishes in strength with the distance from the
battery, possibly in some definite ratio, although that is not
yot demonstrated,

Any form of electricity giving a spark like the spark of
this forco would respond to some of the physical tests of
eloctricity, would produce readily perceptible physiological
effocts, would be powerfully resisted by the air, and would
inall its phenomenn suggest polarity, even if rapidly re.
vorsed.

Again, the four facts regarded by me as favoring the the-
ory that this force is allled to electricity, are, when severely
analyzed, not so convineing as ther might ot first appear,
T'he spark of this force resomblos the spark of dynamical
olootricity; but so slso doos the spark produced by combus-
tion, The velocity of this force is great, but so also is that
of light, This force is best conducted by metals; but so also
I8 hoat, This force in resisted somewhat by non.conductors,
but 8o also is hoat, and both to a less degree than electri-
vity,

If it be, as I havo suggosted, s kind of olectricity which,
aftor the mannoer of the shottle, returny to It source by
rapld forward and backward movements, it would yot be slec-
tricity under very difforent conditions from those under
which we are woot to consider it, and would be practically a
now fores. The more | experiment in this depsrtment, and
the more closely I refloct on the results of experiments, the
farther I seow to be driven from the electrical toward the ra.
dinnt theory of this foree; and there would appear to be no
rondy escape from the conclusion that we hnve here something
radioally different from what has Lefors been observed by
Selence, The relation of this fores to the other forces may
be thus represented :

Light, Heat . .. New Force . . ..., Magnetism, Flectricity.

The above would represent Mr. Edison's theory of a radiant
force, nearer to light and heat than to magnetism or eleotri-
olty,

The theory I have suggested would briog the foroe nearer to
magnetism and electricity than to light or heat, au follows:
IAght, Heat . . . ... New Fores . . . Magnetiam, Hlectriolty.

The discovery that broad surfaces at the termioaly are ne

k) . N s
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conmnry to conduot this force through non-esondueting rolid
bodies, ns glass, rubber, puraffin, eto, waa made but a fow
nights ngo. That the force passed through alr when large
surfaces were at the terminals had been proved previously
by Mr. Edison's experiments and by wy own. A lnrge sur-
fuce of tinfoll (0x0 or 12x12 inches) was connected with one
end of the divided wire, and laid on a table, Over this
were placod broand pleces of hard rubber, glass, or paraflin,
and on the top of these was placed a similar plece of tinfoil
connected with tho other end of the divided wire, through
which the force was to bs conducted to the dark box. In
this way, it was proved that the force could paus through 23
inches of dry wood, 2 plates of glass, each } of an inch In
thickness, $ of au inch of hiard rubber,  of an fnch of solid
paratfio, and 5 Iayers of paraffin paper. When the surfaces
at the ends of the wire were reduced in size, or when the
tinfoll at one end was removed, the force passed less easily.
When the tinfoil at both ends was removed, and only a few
inches of fine wire constituted the surface, the force passed,

bat through thinner resistance. When only the terminals | eise

of the wires were applied to the resisting body, the force
would not pass at all, or but a very short distance. The force
passed through 8 inches of water, and was apparently but
little diminished even when the surface at the terminals was
but an {och of fine wire,

Usofl Recipes for the Shop, the Housohold.
and the Farm.

A new compound for polishing and cleaning metals is com-
posed of 1 oz. carbonate of ammonis dissolved in 4 ozs.
water; with this is mixed 16 ozs. Paris white. A moistened
sponge ls dipped in the powder, and rubbed lightly over the
surface of the metal, after which the powder is dusted off,
leaving a fine brilliant luster,

A new alloy for bell metal is proposed, which does not tar-
nish, is less linble to crack,glives a better sound,and is much
lighter in weight than the alloy ususlly employed for the
purpose. It is prepared as follows: Nickel 1 1b. and copper
6 1bs. are melted and cooled. Add zinc2 lbs., aluminum 3
oz. Melt and cool. Melt again, and finally add }oz. quick-
silver and 6 1bs. melted copper.

A very beautiful application of electro.metallurgy is to
apply a coat of silver by electro deposition on natural leaves
and flowers. By this means very delicate ornaments are pro-
duced, since the precige form and texture of the vatural leaf
are produced under the thin silver flm.

Lemons can be preserved by varnishing them with & solu-
tion of shellsc in alcohol. The skin of shellac formed is
easily removed by rubbing the fruit in the hands.

J. Q. R. B. says; Varnish made with alcohol will get dull
and spongy by the evaporation of the alcohol, which leaves
water in the varnish, as all commercial alcohol contains
water. Take thin sheet gelatin, cut it in strips, and put it
in the varnish; it will absorb most of the water, and the
varnish can be used clear and bright till the last drop. The
gelatin will get quite soft; it can then be taken and dried,
and used sgain. ““Ihave used this plan for the last two
years in photographic varnish, and have never had to throw
away one drop.”

There is no simpler remedy for preventing cider growing
sour than mustard seed, After the cider has fermented and
reached the desired palatable condition, put 1 pint mussard
seed to u barrel of cider, and bung tight.

DECISIONS OF THE COURTS.

United States Olroult Court=-- District of Now Jeorsey.

PATENT AKATES —OGEOHOE B, TURNELL o4, RUWANRD SPARTH AND UNANLES
OUNLIOKRN.

[In equity—Before Nixon, J.)

Nixon,J.t

Thin wult is for the infringement of relssued lettars patent, dated April o,
1873, for ** Improvement In Bkates,'’ of which the complaluant beosue the
owner by assignment on the 15th of April, 1875, The Lill was flied July 0,
1§75, ohan,lnz the defendants with lnfrlnﬂcmont. and pntln&tor au lnjune
tion, and for an account of the xelts and profts made by the defendunts,
and of all the d e ined by the comiplal L frow the sald Infringe-

ment,

The complalnant is taking testlmony to prove his na _fucie cane, and
has [ssued & subpaens duces fecum Lo une of the defendants, Edwurd Spaoth,
reqairing him to produce befare the Examiner all ** books, papers, and do-
cuments whatsoover, that will ahow the number of akatos wade or delly.
ered by the defendants, or thelr employees, since the Gth day of April, 1v75, "

The defendants complain that this (4 HOL&n honest i ulry into thelr ncta
Lo sustaln the eharge of lnfringoment, but wo sttompt, by an abuse of the

rocess of tho court, to ascartaln the nature, extent, and alrection of thelr
huslneas affaire, While they oxpross themaelyes willlog to mako s full ex-
HIDIL of all thelr manufuoture and sale of skates from ﬂm date of the last
relasiie of the patent to the commaneement of this sult, they protest that the
complatoant I not entitied at this stage of the proceedings, and before
decree against them for lnfringement, to compel an oxposure of thelr hasl-
noss matters sinoe the last-uatied date. They have aosordingly applied for,
and obtatned, a rule apon the complainant 1o show osuse hefore ’Iuv court
(1) " why the subpana duces feowm should not be modined by lnserting the
clause ‘ and until the commencement of this salc’ after the worda unJ fig-
ures ‘6th day of April 1IN, ™ wud (1) “ why the defendants should not L‘o
excused from disclosink to the complsloant, in the complaioant's prima
Jacte cane, what defonioknta huve or have not done singe the commence-
ment of this sction,**

The counsel for the complalonnt Justifies the guestions proponnded, and
the call for the books, extabiting the amonnt nmf ohnrsoter of the busfnoss
of the dofendants slnce che Allng of the biL, o the ground thst the com.

latoant's patent Is for a combination; that it .u.-.J‘ wppoars in ovidence
hat the defendants have & contraet Lo manufseture l’m skutes, which are
swarn 1o bo an infringement of the somplainant's patent, ana to deliver
thom to parsons who are nol Hoonsoos of the patentoe; that & oumber of
such skales are ‘M 1o be made and delivered under sald contraot 3 that (¢
further appears that the defeudantia are accustomed to make larye Quanti.
ties of the parts of skates lntorchangeable, and (o put them together after.
ward | that 1t I admitted In tholr teatimaony that some of these parts were
manufaotured bafore the commenovment of the suit; snd the uhlrﬂ of the
presont tnquiry Is Lo sscertaln whothier the other parts of the » ales have
not heon wanufnctured sinee, and whether the ;n"rn wiade hefore Allng the
B have not since been united te form skates, so that what was dobe After
the raleaio and bafore the sult has besn contradiotory to the Infringement

The relssusd patont owned by the complainant, and for the Infriogement
of which the ault (s brougnt, Iw nndoubtodly for a combinstion in the wpoel.
neations he lnvontor states that the nu{un- of bis Invention consists In
the combination, with s skate aud the laterabaoting clatmps, of mechsniam
that operates Lo tove the clainps Loward sach other with sufllolent foree 1o
Oatse Lhem Lo grasp the sole, and hold the skate Lo the boot or shaoe.

The firet olalio af the relssnue Is for

The combluation, 1o & skate, of clamps for grasping the sole, & plate or
rest for the foot, and mechanlnm for moving and holding the elamps

The second Is tor

The clamps for grasping the heel and the clamps for grasping the salp,
combined with mechantam opersting snd holding both aeta of clamps, sub
stantially aa speaified

And the law {s wall sattiod that suoh a patent 1s not fufringed by the use
of aome of the parts whioh make np the combination, the other parts belng
omitted, unless the place of the disesrdod constituontis iy supplied by some.
thing -ublumlnlly aqulvalens,

Al wWan n’m-rlm\ by Mr, Justion Nelson In dellveriog the opinian of (he
lud.nm- Court In Yance va, Unmphell (1 Black, 489);

uleas the comblnation Is malntalned, the whole of the Inyeution falls
The combination Is an subirety| If one of the eloments is given up, the thing
olalmed disappears

Henco, also, 1t was held (o Bould eo, Rees 738 Wall, 180, that * whors the

dofondant, In sonstructiog s maokine, emitseutirely sus of 14 ingredionts
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’ he does not
1s combination, without substituting any other,
fl{t:.l.r’l‘;lw:n‘d f.h?nlsbultumn' nother in the place of the one om:l‘“;;l.':?‘l'l,%h
1 now or whioh performs & substantinlly alfferent function, or oTaT il
but was not kKnown nt the date of tha plalntif’s Invention o & p
stitute for the omitted Ingredient, then he does not fofringe. (afrinserient
Tue complainant seeks o eatabilish hin prima sacle case of Infr 51‘. by
by pusting e of s e entunia it U AP TEht1R, % Febibit o
nts have doue, NO,
1 Tn:ll':;:l::ll.::l'.w?o has tinde skates substantially ke that. The "luwclxl‘
admite that ho has, and that the defendanis have a contract to furnish lll:h
skates Lo the firm of Pock & Hudvd-l:. ll'- ':]mel':l:ﬂl‘r:‘:':ﬂ?ez:::ﬂtb’u h:
rly declizes to do,
edg::r:g:.';l;‘lf‘l; d.::c J.‘L’z‘}. 1’lul- the price which they were (o recelye, nor
tho number to be manufactured ; but fie sgaln admits that It wus s cuntnc‘:t
to deliver skntes very nearly lse Exhibit No, | of complatnant, The sole
14 the fact of the Infringement, and that fact wili Dot

B:'.'Jl'ﬁ:::.'}".'}.'.%"e"vﬁam by producing the eontract than 1t Linw been by the

fendanis, The extent of the Infringement is u differ

:3?’43‘.’&?5{':&? 3’1’" only il.r‘lu.', :r at all, upon u refercuce for an account
ompisinant,

"ﬁ%’&agﬁ"éﬁﬁéﬁﬁ'.'."’zﬁe dzwndlnu' examination as follows: e ii%e

. 23, Do you keep booka of sccouns which atiow how many skates s

Eaalblt 1 you make, the deliveries of such skates, and the dates of such

dellyery?

A, Yes
‘a4, ¥ ace those books of account at the next sdjournment
&bzl‘&l‘gl:g?geﬁ?;ec:mphlnut has no right to compel the wituess to
prodace his books at this stage of the sult, and because he has nog served
ux sub duces Lecum up::ohkl‘m.&n:(:el::oc::ln € wg-uch subparus.
our o 2
Q. % 'f;l:.ﬁ&:::flu skates under your coumtkm it been Im
practice to make considerable numbers of each of the different parts of the
skates, and keep them untll such time as jou wmay desire to put them
tozether?
. We always have made those parts at the commencement of the year,
nAm; l.a wou"vu Keop boys on to Al up time when we are dolng n{hlu

. 98, the pertod of time between the relssue of the patent and
mglifu%ﬂlgg bll'l. did you have on band a considerable number of each
of uu’ parts constiiuting the clampiog mechanism like that In Exhibic
No.1

¥ .l do hiave yuch parts in the factory.
a 1'1?.9‘!::0 u:'l'(:m have you used any of the that you ug- hed
in store in the mﬂmdol of skates substantiaily like complatnant’s Ex-
No,
“?(;Lkgu'd’m a3 Immaterial and irrelevant to any Issue (o this solt; and
because the question t Lo Do llmited 10 the time of the commencement
of this sult, and counsel lostructs withess Dot to state what he has done
since that time,)
uestions {s apparent, They are put on the theory
cbzt‘.'lg.:‘,': ot ‘r’::'t“lq binatt @ I an infringer wWho makes or sells
S e e thht T e chanes aball walte bem with (84 OLhEF paries
! 1 .
“u‘nln.d m';n from the same or other sources, at the same or st dif-
erent times,
sectns 1o be the prineiple decided In Wallsce ra. Holtmes, (§ Blateh,
the lalnant relies in of hts right
£5,) on which the counsel {o:u he'omp i n‘?:‘

to ask the question, and to call the booka of the det
thelr business since the commencement of (his suit.

In that case, where there was & patent for & new snd useful wm'mt
in Inmps, which consistied of an Improved burner ia coml with &
e o T Lag T P hases Ta sGoply e chisncy—without

o or alone, leav! oy
which the burner was umu‘:eu—uu late Judge WooJr_ug beld that the manu-
hcmmmn and sale or't‘h&m‘ 21; by the defend w the 7 was
an ngement o patent.

It cannot be (be says] that, where a useful machize {s patented as a com-
bination or . IW0 Or more can mng in_its construction and sale,
and protect themselves by showing that, though united in an effort to pro-
duce the same machine and sell i, and bring it Into extensive use,
makes and sells ?:e urltnonlyaf'ueln i ?::lgo without ‘lbe ouc:. n':d stiil
another 5 conformity w e n view, puts them
wnu«m ﬁ'm so,such Llwuwm be of littie value.
In such case all are tort-feasors, engaged (o & COMMOD purpose 1o Infrin,
the patent, and muu‘y by their concerted actios producing that resalt,
® * + * Each{sllable for all the damages.

Without theredby Inteading to intimate an ultimate opinion in regard to
1ts relevancy to the pending one, [ e to adopt Its spirit (o the order
which [ shall make on the present motion,

Let the subpans duces fecum be modified as the defendant requests, by
inserting the clau- e “ana until the commencement of this sult '’ after the
words and l:uru “§th day of April, 1575;"" but at the same time let the de-
fendant, and any other withosses, Answer ?mlon 27, and all other ques-
tions tending to show the su gent use of any of the parts of skates like
Exhibit No. |, which defendants on hand when the sult was commenced.

This order Is made upon the supposition that the answer to guestion 27
will serve the purpose of com t a4 10 present proof. If the evidence
as 1o the fact of w the defendanta bave done since the commencement of
the sult in the matter of uniting the constituents of the combination shonld
uocbcuu-bewt(w the complalnant, and It is supposed that the dook of
the defendants will ahed more Ught on the subject, tbe court will hear an

lication hervafter, on notice to defendants, In regard to exhibition of
the books of account.

5CAnrlu F. Blake for complainant.

. Fan Santooord, for defendants. )

NEW BOOKS AND PUBLICATIONS,

TINNTIUS AURIUM, OR NOISES I¥ THE Ears. By Laurence Tumn-
bull, Ph.G., M.D., Physician to the Eye and Ear Department of
the Howard Hospital, Philadelphia, Pa., ete. Second Edition
with Cases. Philadelphia, Pa,: J. B. Lippincott & Co.

Dr. Turnbull sends us a very readable and Interesting pamphlet on a very
common and little understood malady. He shows that nofses In the earsare
tha effects of causes widely different, and that sometimen the sounds are
merely halluoinations, produced by abnormal action of the cerebral organs,
Many remarkable Instances of tinnitus are clted, and serve to render the
book of value to the medieal profession.

BRIDGES AND TUNNEL CuNTEns. By John B. MoMaster. Prico 50
cents. Now York city: D, Van Nostrand, 25 Murray street.
SAvery VaLves. By R. H. Buel, C. E. Price 30 cents. New York

oity : D, Van Nostrand, 23 Murray street.

Theso two excellent volumes are Nos. 20 and 21 of Mr. Van Noatrand's
Sclence Serfes, The work on safety valves 1s fally ¢ dable for
1ts cloarness and accuracy, and such a work, Judglog from our multitudi-
nous correspondence, haa lovg heen needed fn our workshops and fuc-
torios,

ADVENTURES OF A Dea¥ Mure. By W. B, Swott. Marblohead
Muass.: Publisbhed by the Author.

AD Interesting and well written sccount'of some Journeys and adventures
In the White Mountains, the profita from the sale of which are devotad b
the author to the beneft of his brethren (n sfiction.

Tun Owrarx or Live AxD Srectes, a Now Theory. By J. B. Pool.
Price 10 cents,  Plttsfield, Muss, : W, H. Phillips.

The author of tkis pamphlet deserves credit for coursge in attacking a
vory large subject, and for tho olearnoss wiih whioh ho states his views.
Tur Grooenr. Volume I, No. 1. Pablished Weekly. Subsoription

$2ayour. New York ofty : The Grooor Publishing Company
168 Obhambery street.

A valuable and well edited trade Journal, replete with accurate Informa
tion and original artioles
TrE ILLUSTRATED ANNUAL RRGISTER OF RURAL AFFams ron

1576, With 170 Engeavings, Price 50 cents. Albany, N. Y,
Luther Tucker and Son.

An oxcollont hundbook of agrigultural and gardening matiors, aocompa
nied by s calendar and mueh useful (ntormation,

AURORA DINAZILEIRA I8 the name of & new monthly selentine and me-
chanical perfodical, published tn the Portuguese language by Mr. 4, C,
Alvos Lima, at Syracuso, N, ¥, The Journal Is Intendad principally ror
Braatifan elrenistion, and as & medium for teade between the Unltod States
and the Portuguess-speaking population of South America, The frat
numbor bufore us is woll lustrated, and contalns an Interesiing vartoty
of articles Tue subscription price, 10,000 rels, Ia somewhat Martling
unless 0ne appreoiates the minute unls of Prasiiisn money, and translatos
the tolal into 8.4 Unfted States currenoy.

nventions Patentod tn Eogland by Americans,
(Complled from the Commissionors of Patenta' Journal.)

From December 3 1o I ber 16, V. Inclasive

ARTIFIOIAL LeaTuxn, <A, W, Pope (of Boston, Mass, ), Loudon, Kng,

BooT Sxwixe Maowrxm. —D. Mills (of Reooklyn, N, Y.). Aston, Kng,

Bursotve Smes, T, I, Bockler, Baltlmura, Md,

Cumox you Fius Anxs,—W. D, Millar, Pittaburgh, s,

Croruns Honsx, 210, -0, T, Rowe, Nrookiyn, N, ¥,

GRINDING DARK.~8, R, Th eal,, Por h NN,

Loox Nut, wro P, M, F, Caztn, Colorado,

MuraL Can Fuaxa, aro.~D. J, La Mothe, New York eity,

OnR-HoasTixe Fumxaow.—~R. M, Fryer, New York elty,

PasrFanine Parss 7o Prasvtine. W, M, Hos, Now York oy

Rurwavine Fine Anv. B, B, Hotehkise, Parts, France,

Barr's Tanee <N F. 6. Androaws, Maviiab, Onl,
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Becent Dmeviean and Loveign Patents,

NEW HOUSEHOLD ARTICLES,

IMPROVED OLOTHES LINE PROY.

Christian C. Schwaner, Winterset, Towa —The upper ends of the
prop pleces are slotted for the purpose of forming a groove, for ro-
talning the olothes line, which is stretched neross the props in any
sntable munner, The legs of props may be sproad to briog the line
down to the convenlont altitude for fastening the clothes thereon,

IMPROVED SBAD TRON,

Albert L. Parcolle, Oneonta, N, Y.—The handle is provided with
one rigld hooked standard and ono jointed standard, the hook tor-
mwinating the lower part of the lutter, Tho hooks entor oyes on tho
back of the fron, and are bound by moving a oam on the jolnted
standard,

IMPFROVED BREAD CUTTER.

Maurioce Walsh, Sillery Cove, nnd Maurice Ahoarn, Ottawa, Can-
ada.—This device (noludes a kulfe frame, provided with a project-
ing arm engaging (n the noteh or fork of the pivoted swinging gage
picce, for lifting the samo out of the way. to allow a removal of
the out pleces. The downward or cutting stroko of tho knifo throws
the gage out of the way for dropping the slico in the basket or
other receptacie. The Invention has been entered for exhibition at
the Centennial,

IMPROVED PROCESS OF PRESERVING FRUIT

John F. Dassford, New York oity.—This Invention consists in
prepering frult by mixing water and starch with the feuit when in
the form of preserves. Thoe seeds, pits, or stems aro removod, and
the froft is put In a kettlo, and sugar added, according to the tart-
ness of the frult.  The frait and sugar are then bolled for Afteen
mioutes, moreor ess, and 1o one quart of tho prosorved fruit is
added o- o quart of water, and the whole Is brought to a boll. An
ounce of starch is then added to each quart of the diluted fruit,
the starch belng first wet In enough cold water to reduce it to u thin
paste. The mixture is thon stirred for two or three minutes, to
thoroughly mix it, the stirring being continued until the foam dis-
appears. The fruit is then ready for use when cold.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED PAPER DRYING MACHINE,

Culver 8, Clark, New York cofty.—~This inventor aims to provide
for paper manufaoturers an improved machine for dryiog sized and
unsized puper in a rapid and guperior manner, He proposes suita-
bly arranged casings, through which the continuous sheet of paper
is conveyed by feeding and carrying cylinders made of open rods,
to expose the paper at top and bottom sides to hotalr drafts thrown
thereon from blowers or fans in the same direotion in which the
paper is travellog. The continuous action of the air blasts on both
sides of the wet paper traveling through the casing produces the
even and uniform dryiog of the same. The air blasts also assist
the easy forwurd motion of the paper over the carrying cylinders,
and prevent any sticking of the paper thereon.

IMPROVED SAFETY AND RELIEF VALVE.

John William Melling, Birkett Bank, Wigan, Eng.—In ordinary
safety valves, the lift, and consequently the orifice for the escape
of steam, I8 very limited, more particularly with high pressures.
The present invention aims to obviate this defect by making the
valve and soat with two faces, and by exposing only a part of the
area of the valve to the pressare of the steam when the valve s
closed. When the blowing-off point is reached and the valve is
slightly raised, the steam escapes in the ordinary way through one
of tho faces, and {s admitted under the other face, thus acting on a
greater area.  The steam that is admitted under the second portion
of the valve is allowed to escape through a bole In the valve.

IMPROVED GAGE ATTACHMENT TO WOOD BORING MACHINES,

George 8. Hudson, Eilisburg, N. Y.—This is an {mproved gage,
which is adjusted upon the bed of an ordinary horizontal boring
machine into the exact position to the bit required by the work.
A block slides in either direction from the center of the back plece
of tho table, through whose central aperture the bit passes, and is
beld in position by a double spring pawl, which enguges either ad-
Justable lugs or rack teeth, accordiog 85 the holes aro to be made
at {rregular or variatde distance from each other. The stuff is fed
in aocurate manner to the bit or auger, and thereby a superior fit
ata saving of time and labor obtained.

IMPROVED SAW GUMMER.

John W, Parker and Thomas Parker, Chiocago, [1L—This is an im-
provemoot in the class of gummers whose cutter shaft bearing is
adjustable in a slotted way, which is in turn adjustable around a
fixed axis located on a lower*portion of a ciroular frame that is
provided with clamps to adapt it for artachment to & saw binde.
The novel feature consists in means for automatically loterrupting
the feed of the cutter shaft und preducing reciprocation of the
same simultaneously with its rotation.

IMPROVED VIBRATING PROPFELLER,

John D, Cornell, Jersey City, N. J.—This Inventor proposes two
#etn of puddles, carried on pivots at their upper ends In horizontal
frames, locuted under and partly in the bottom of the vessol be-
tween two keols. They are carried backward and forward by
cranks, The paddies swing up nearly horizontal, und move partly
edgewise agaiost the water when going forward, and swing down
vertically and move sidewise against it wheo golog back., This is
clalmed o give the necessary area of propelling surfuoce, with much
simpler apparatus than the common paddle whools and scrows.

IMPROVED LINING FOR MACHING BEARINOA,

Lebbeus W, Lathrop and Theodore A. Wober, Now York olty.—
This Is ao antl-friction cloth, efther canvas, sllk, or any other
woven fabrio, or puper or skins. Upon [t Is spread an even cover-
ing of anti-feiotion mutorial composed of graphite and sugnr, nnd
the sheols ko covered are passed between comprossing rolls, the
uppor one of which Is heated sufficiently to softon nod spread out,
and at the same time condense and unite tho compound, nud pross
Iton or loto the shoots to effsot the requisito adbosion. The shoots
are then used as lMnings for bearings.

IMPFROVED UPRIGHT TUBULAR BOILKW,

Natban C, Heaton, New York city, assignor to Ward B Bnydaer,
same place.—~This relates malnly to a cap for an foterior boller and
its onsing, which cap 15 attached by a screw-thrended flange. An
HHlustration of the boller will be found on page #71, volume XXXII1,

IMPROVED VALVE INDICATOR,

John B, Wallace, Brottland, O.—This inventor proposes a stom
oonnected to the valve and projecting out through one o1 d of the
steam chest, aod oarrylog a pointer along un Indioator soalo, by
which to set the valve without openiog the steam chost,

IMPROVED ADDING MACIHINE,

Dennis L. R, Dutt, Pllot Polnt, Texas.—This Is an ingenious oom-
bination of a toothed wheel with suitable mechanism, by adjust.
ments of which sums In simple or compound addition may be
quickly calculated.

Scientific Amervican,
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thercon by fastening bolts and nuts,

IMPRBOVED FLOOK-WASIHING MACHINE
Am O. Bussell, Great Barrington, Mass, ssslgnor to Parloy A.
Russoll, same place, and Clinton H, Binke, Now York olty,—This

I8 an apparatud for sepamtiog the flook from the wator as It
esoapes from the washer, and preserving the flook, while sllowing
the water to flow nway. Tt is formed of an outor box, made with
nn open top, nnd provided with o discharge opooing ot (e bottom,
Thero I8 an fnnor box, made smaller than the outer box, with open
bottom and top, supported with Its lower odge n Hete nbhove the
bottom, and it upper odgo o Httle above the top of the mid outor
box, huving the sproo botween It and the outer box at ono end kop-

arated from the spaces between the sldes of sld boxes, Thoro Is
also a soroon at sald end, In combination with tho disoharge spout
of the washer,

IMPROVED MACHINE FOR FISISHING HONARSITON NALLS,
Harry A. Wills, Chlongo, 11, assignor to Julln A, Wills, same
plaoe, nod Luoy 8, Kipgsland, Burlington, Vt.—In order to return
the sheared blanks from the shearir g die Into tho oarrlor ngain, to
be afterward carried to polot-beveling dies to be beveled, a pusher
or follower Is provided, In connection with the shenrlng die, which
follows oloso behind the punch when it withdraws, nnd pushes the
nall immedintely after It (s sheared back (nto the notoh of the onr-
rier. In ordor to provont the blanks from turoing (o the timming
die, or whilo moving from or back into the earrfor, anothor now
fenture I8 ndded In tho ghape of a little yibrating gulder, with a
slot on the under side. #o arranged that, just before tho blank
comes to rest in front of the shearing dies, the head will pass into
the slot, whioch will hold the blank from turning.

IMPROVED SCREW CUTTING DIE.

Virginius J, Reece, Greonfield, Mass.—This iovention consists of
o die which bas a spreading pin inserted at the split part of the clr-
cumference, and an adjusting screw passing through the edge of
the die to bear nt right angles on the pin. The one adjusting scrow
and pin takes the place of four set screws heretofore used, so that
the number of scrows and die bolders is reduced, and thereby the
cost for die stock and die diminished.

IMPROVED HORSESHOE CALKING VISE.

Willlam Weaver, Greenwich, N. Y.—This relates mainly to a new
arrangement of a cam, which connects with a treadle and serves
to lock the vise. The invention is stroog and simple in construc-
tion.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WHIFFLETREE FASTENING
Haonibal R. Jackson, La Fayette, Ind., assignor to himself and
Thomas J. Roads, same place.—This is a new way of dotacbably
fastening the whiflietree of vebicles to the double tree ; and it con-
sists in a plate having a rearwarcdly openiog T-shaped groove, with
enlarged end, in combination with a second plate attached to the
whiffletree, haviog a pivot provided with a head.

IMPROVED FIRE PLACE,

Robert Thompson, Stapleton, N.Y.—A forward-projecting aogu-
lar part or shelf of the wall, made of bricks or metal plates, forms,
in connection with the front wall, an air chamber,which is supplied
with cold air by suitablo air flues from the outside. The apex of the
angular rear wa'l is below the angle of the fire wall, and approaches
close to the same, 80 as to form a narrow alr flue, that cot nects the
Jower part with the upper part of the air chamber, and throws, by
the lower inclined part of the shelf, the cold alir directly on the
heated fire plate.

-
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED BAG FASTENER.
Charles W. Harvey, Waterloo, Iowa.—The Invention rolates to a
mode of securing the end of a bag's string fastener without mak-
ing a tie, the latter belng Mable either to work loose or draw Into a
knot, thus occasioning waste of contents or loss of time, The in-
veotion consists in looscly Journating upon a screw bolt a palr of
Stiff metallic disks, inolined and adjustable toward cach other, one
belng placed on the inside and the other on the outside of the bag.
The string is thus held by (ts own compressibility between the bag
and outer disk.

IMPROVED SHAVING CUP.
Philipp Schauble and Louls Dohm, Elizabeth, N. J.—In order to
hold the soap in shaving cups so that it will not come out when the
cups are washed, the above Inventors propose making a screw
thread in the Jower part of the cup, and a similar thread in the soap.
Tho soap can then oasily be screwed in place by a simple koy.

IMPROVED NECK TIE FASTENER.

Johann Waohnor, Now York city, assignor to Daniel Richter, of
same place.~This dovice hasa hook at one end for catohing over
the collar band. The other end s armoged to pass through holes
in the neck tio, bend over, and, by belog pressed back, fasten there-
to. In the center is a colled spring to give the requisito clasticity.
The three portions may be worked out of one plece of motal with-
out break.

IMPROVED COMBINED CLEAT AND HAWSER CLAMP,

Fordinand W. Hofele, Now York city.—In docking a vessel it fre-
quently happens that the full length of a bawser is let run out be-
cnuso a sufliciont hold eanoot be bad as it nears (ts end ; and to ob-
vinto this diMoulty, this Inventor has constructed a cleat, having a
clamp got within ity by which the end of the hawser may bo griped
and hold sooure untll released by the person in charge.

IMIPROVED FENCE.

william A. Couoh, Hannibal, Mo.—This relates particularly w the
construction of & dotnchable batten to the panels of the fence,
which may be readily detached by simply turning buttons to a po-
sition parallel to the rails,

IMIOVED WIRE FENCE BARE,

Henry N. Frontross, Dunleith, IiL—This consists in barbs formed
by outting thin sheet metal into dinmond form, slitting them from
tho neute angles nearly to the center, and bending the prongs at
oaoh ond at an anglo with ench other to adapt them to be twisted
into a two-strand wire cord,

COMBINED TWINE CUTTER, LETTER OPENER, AND STAMP
MOISTENER. ) Rl

John Eltel, 8aoramento, Cal.—The (nvention consists of a
small noluor;, whioh are protected within an operating guard spring,
to which, also, & spring dovice for attaching It to the ball of twino,
 lotter-oponing knife, and n pivotod sponge holder, for molstening

the stamp, are applied.

IMPROVED RATLROAD HAILL, IMIFHOVED ANDOMINAL OCONsET,

Goeorgo H. Mayar, Jr., Bhnmokin, Pa.~Thin rolintos to an improved Cathrine A, Griswold, Now York olty.~This I§ an Impraved
rallway mil that may bo rolald without deawling a sloglo spike, | dominal corset, whioh oombinos, with n perfoot Nt n oomfom.b'
presorving thoroby tho oross tios and produoclng n suving of fron, | support for the nbdomen, #o ms to relleve the mme from uny.um
It conslsts of n baso rall with top rail resting on n squnro seat at | or deawling, nod throw the wolght of the same on the lbouldﬁn.m
the side, and overlapping the curved top of the sume, to be rotalned

IMPROVED MARINERS LOG,

George E, Elliots, 8t. Androws, Can —This is an Improved mgp.
Iners’ log, which registors correctly the spood of & vessel without
requiring any particular skill in fta use or spocial caloulations. [y
congists of a coneave disk or drog, that sots with greater or lessor
force, necording to the speed of the vessol, on a raok bar and spring,
which moves, by sultable actuating gearing, the lndex hand
n fnoe dinl. The Index hand Is rotalned by o ratohet and pawl, for

ronding off tho log, and roturned to its position by u tension pring
on releasing the pawl,

IMPROVED LIFE PRESERVER,
Deall Hompatead, Littlo Rock, Ark.—This lifo proserver In mado
of wood, in seotions, ponnected and hinged to ench other by rubber
strips, and provided with a rubber band sround the walst, and with
rubber strips around the neok, walst, and arm holes,

IMPROVED BASE BALL BASE.
John C. O'Nelll, 8t. Louls, Mo.—This {s & caze or box, with sookots
for elastio columns that support a cap plate, having
socketa. Tho fuct of the runners having touched the base s nn-

nounced by the sound of a bell, caused by the depression of the cap
plate,

IMPROVED VENT.

Edward R, Bohlors, 8t. Louls, Mo,—This s an improved vent that
In closed porfectly alrtight ot all times, but supplies alr as soon as
tho faucet I turned. It consists of & rubber tube, which is sup-
ported by an Interlor spiral spriog, and fitted, by & perfornted clos-
Ing knob, {nto n recelving tube, that communicates by adownward
oxtending tube driven into the bung or barrel with the interior of
the same. A slit In the rubber tube, above the connecting tube,

supplies the alr on opening the faucet, closing airtight on shutting
the same,

IMPROVED AUTOMATIC LIGHTER FOR GAS BURNERS,
Henry D. Stockwell and Albert R. Welss, Brooklyo, N. Y.—This
invention consists in the connection of the gas cock with a ribbon-
feeding slide plece, und a spring hammer operated thereby. The
burner socket, meguzine gulde, and anvil are cast of one plece, to
which the fulminate ribbon, slide plece, and hammer are spplied,

#0 a5 to feed the ribbon, and ignite, simultaneously, one of the pel-
lets by the opening of the gus cock.

IMPROVED ORE CONCENTRATOR.

John Longmald, Binghawm, Utah Tor.—The object of this Inven-
tion is to separate ores from worthless substances with which they
may be mixed, by causing such mincrals, in a finely powdered con-
dition, to flow, by moans of water, over a large revolving table,
fixed at a certain (nclination, and washing the same by means of a
thin sheet of water, and finally the washed ore at the
lower portion of the table by means of Jots of clean water.

IMPROVED FAUCET.

Willis L. Brownell, Brooklyn, N. Y.—In this faucet & valve nets
upon & cam portion of & lever shaft in such manner that the latter
is turned automatically when the lever or bandle is relieved of
(hand) pressure, thus allowing the valve to close tightly on Ity seat,
There is also a shore rigid tube to deliver the water into the hollow
valve, and to aot 88 a support or guide for the same when open, and
2 new arrangement of combined stop and packing disk on the lever
shaft.

IMPROVED REIN HOLDER.

George W, Miller, Constitution, Pa.—This is an Improved rein rest
for attachment to the dashboard of vebicies, so cunstructed as to
prevent the horse from throwing his tail over the reins, and to pee-
vent the reins from falling to the ground should they be accident-
ally dropped. It may be turned down out of the way when not
required for use.

IMPPROVED HARNESS SADDLE.
John W. Schwaner, New York city.—This relates to an improved
construction of wrought iron harness saddles. The new festures
are a wrought fron bed plate, cut out into proper shape, struck up
into proper form, and provided with holes, strengthening corrugas
tions, and recesses for the back band loops; a wrought lron seat
plate cut out Into proper shape, struck up into proper form, and
provided with the strengthenivg rib and other arrangements, in
combination with the bed plate ; and salient angles formed upon the
sido edges of the seat plate, to be bent down over the side edgendl
the wooden seat block,

half bis right to
Hugh H. Gilchrist, Swan Creck, assignor of one gt to
Joh:.;. Worden, Youngstown, IlL.—This consists of a plate which.
is to be attached to the sole of the plowman's shoe, and which car-
ries a bar having several prongs or fingers. This

bles the plowman to uncover the mththubeum od or
partly covered by the soll thrown by the plow or caltivator, and
straighten it up, freelog its leaves from the soil.




.m-n.. bl m:’ e 1n 1t to tho right party
ﬁu\r. M, T.. Box 225, Carlisie, Pa,

) Maker's or Wood Turner’s Lathes, new

lgn. A The Goulds Mfg,Co. Seneca Palls N.Y.

Wafers—Patented.  State Rights for
Mase,

Richards M''g Co., 51 Washiogton St., Chica-

Manufacturers! Send for flustrated catalogue
of Best Belt Pulleys made. A B Cook & Co., Erle, Pa.

There are very fow firms fo this country which
“push'* things more persistently than that of Geo. P.
Rowell & Co., New York. And they are eminently falr
in all thelr bosivess transactions, which, doubtless, s
the secret of the great success which has rewarded thelr
efforts, They are constantly dolng something which s
to the beaelt of the publishers and 1o that also of ad-
vertissrs.—{ Repabtican, West Meriden, Conn., Feb. 35.)

Manufacturers of Improved Door, & Blind
Machlvery. Send circulars and prices 1o Noxon Bro's,
Walk erton, Ontario.

ForSale—11Y§ in.x35 in. heavy bor. Engine, cut-
off. Wheel & Governor, $4%; 5 b.l'l,tb. Cook & Rhym's
Holster, $300; Lincoln Millor, $300; 35 in.x12 ft. Lathe,
$390; 310, Chucking Lathe, §155. Shearman & H.lles, 45
Cortiandt St., New York.

Agents Wanted—For Stephens' Combination

Fine Custings and Machinery, % John St., N. Y.

All t-Pulleys weighing over 50 Pounds at the
same priceas Whole-Palleys, J. Yocom's Foun-
dries, Dr nkor St., below W7 X, 3d St., Philadelphia, Pa.
EBloctrie Alarms and Private House An-
nunclators; Servants' & Stable Bells; Chesp Teleg.
Inma; Batteries of all kinds, G.W.Stockly, Cleveland

Hand Fire Bogines, Lift and Force Pumps for fire
and all other purposes, Addross Rumacy & Co,, Seneca
Falls, N. Y. . U.S. A,

12,&3 H.P. Bogines. Geo.F.8hedd, Waltham, Ms.

Solld Emery Vuleanite Wheels—The Original Solid
Emeory Wheel—other kinds tmitations and tuforfor, Cau-
ton—Our name s stampod 1o full on all our best Stand-
ard Belting, Packing, and Hose, Duy that only. The
best o the onospest. New York Beltng and Packing
Company, 57 and 38 Park Row, New York,

Hotchkiss Alr Spring Hammer, best 1o the
market. Prices low. D. & Co . Now Havea. Ct.

Water, Gas and Steam Goods—Send eight stamps
or ry i contalal w&rmmnmuou.w Balley,
The Baxter Engine—A 48 Page Pamphlet, con-
talning detall drawings of all parts and fall particulars,
now ready, and will be malled gratis, W. D. Russell,
18 Park Place, New York,

For best Presses, Dies, and Fruit Can Tools, Bliss
& Williama, cor. of Plymouth and Jay, Brooklnl.l’u. > 3

For Solld Wrought-iron eto,, see ad
tsement. Address Unfon Iron Milis, P'I%'nomh. ;ﬁt

orlithograph &c.

Hotohkiss & Ball, Meri Conn., drym
and workers of sheet mw“l.’n’m uuﬁ?&fmu&
to order, goh 'nrlk,::udud.

atent Press. Sdll the
Address atlo Peck, )Io':v Haven, Conn, Pestin v
All Frult-cen Tools, Ferracute W'ks, Bridgeton,N.J.
American Metaline Co., 61 Warren St., N.Y. City.

For Solld Emery Wheels and Machinery, send
the Union Stwone Co., Boston, Mass., for circular, 2

Magie Lanterns and Stereopticons of all sizes and
prices. Views Mustrating every subject for Parlor
Amusement and Pablie Exhibitions. Pays well on small
luvestinents, 72 Page Catalogue froo. MoAlllster
Swtsan 8., New York,

nrdnnllo Presses and Jacks, new and second

. Lathes sno Machinery for Pollahilng and BuMing
Metals. K. Lyvs, €% Grand Stroet, New York.

Spinning Rings of & Superior Quality—Whitins-
ville Spinning wtag Co., muuv:ncq. lhu,

¥ou best Boit Cutter, st greatly roauced pri:
sdresms H. B, Brown & éo.. lcvll,un CouL’ oy

Diamond Tools—J, Dickinson, 64 Nassau St., N.Y.

Towmples and Ofleans. Drapor, Hopedale, Mass.

X. Is informed that no one is entitled to
mako, for his owa use, an artiolo that s patented.
The right to sell patented articlos o & certaln
territory depends on thoe agreoment which the
agent has made with the patentoe.~J. F. W, will
fiod a recipe for lemon sugar oo p. 378, vol, 30,
R B. will lnd good directions for wmaking an
nquarium on p, 5, vol, 3L—N. ¥, will find a recipe
for gutta percha varalsh on p. 91, vol. #).-J, N.
will ind u desoription of tho physiological and
pathological propertios of aleobol ou p, 91, vol.3l,
—W.H. K. will ind an (Austrated desoription of
the gyroscope oo p. 81, vol, §L.-W. M. will ind
good directions for bullding s olstern on p. 91,
vol. 3L —F, W. can steaighton bis gun barrel by
the prooess desoribod on p, 107, vol, 31.-N. 8, B,
& Co. will find, on p. 43, vol. 8, 4 good recipe for
aquarium cement.—K. K. will fud a good recipe
for preserviog tmber 00 p, 25, vol 8.4, G, 1B,
will fnd & good recipe for bincking for patterns
on p. 408, vol. 88.-J. C. L, Is loformed that his
querios &3 to currency are nol in our line. Many
saws are made eaticely (o this country | same very
Jarge ones are made from stoel plates made und
forged in Bogland.—A. D will flnd dircotions for
proserving eggs on p. 219, vol. BL-E T, A, wi

Srcientific

find directions for producing verde bronze on
brass on p. 253, vol. 31, and for an Etruscan color
on jowelry on p. 383, vol. 33.—C. W. E.will ind a
presoription for boils on p. 319, vol. 24.—8. Z R,
wiil find n desoription of & method of wire trans-
portation on p. %10, vol.31.—L. D. will find diree-
tous for black enamel ou iron on p. 208, vol. 20—
A. R. 8. will find direotions for melting brass in
small quantities on p. 23, vol. 3. An averugo
Lrass melts at 150" Fab.—S. 8. B. will find direc-
tions for stalning common wood in {mitation of
black walnut on p. 337, vol. 33.

() A. B. H. nske: What will cause ani-
line colors to penetrate furs, felt, otoe.? A. Tho
groat affinity that woolen materials have for all
the aniline volors, we should think, would render
tho dylog of even very fine felt a not dificult
matter, if properly managed, Whero n delloatc
shade 18 required, the fibers are sometimes dyed
before matt'ng. In any case the material should
first be properly cleansed.

(2) W.S. W.says: I have read of drowned
pasons being found by putting mercury In pleces
of bread and letting them flont on the water In
which the bodies were supposed to be. The bread
foated till it came over the bodles and then sank,
it belng supposed that the mercury was attracted
by articles of gold Jewelry on the bodies. Is
this =07 A. The statement (5 not true. The
most delicate Instruments bave failed to deter-
mine the existence of any attraction between the
two moetals, save the force of chemical afMoity
which scts between the molecules at extremely
minute distances. This also answers soveral
other

(8) T. Y. asks: What liquids (besides acids)
will absord or dissolve al ammoniac In crystals?
A. Water.

(4) G. W. D, says: In the manufacture of
ralsins by artificlal processes, the grupes are
dipped in a stroag, hot solution of concentrted
iye, which opens the pores, or euts tho skin, so
that the moisture can passoff freely in the evap-
omating chamber. Such preparatory treatment,
bowever, loaves on the raisins an alkaline taste,
which is objectionable. Can you suggest some
other method by which the skin of the grape can
be opened or softened for the purposes named,
without injury to thefiavor? A. In the prepara-
tion of raisins for the market, this and similar
processea seom to be employed almost universally.
In onses such ns you mention, where the taste of
the ralsin bos been Impaired by such treatment,
we should recommend the trial of some method
thut will tond to neutralize or destroy the objec-
tionable tlavor, such as dippiog for a few moments
into n solution of citrie or tartario nold In water,
washing 1o olean water, and fAoally re deylog,
How can | remove tho oll from salmon, propar:
atory to drying same, 80 08 to overcome the ten-
dency to mooldity ¥ A. We do not know of any
method by which all the oll may be removed and
the fish remain intact. The tendency to rancidity
might be overcome by steeping the fish for a short
time o a solution of some harmless disinfectant,
such as salicylic acid or lodate of calcium,

(5) C. P says: I poured some clean water
in a tumbler,and then some kerosene oil,when the
water remained on the bottom. On adding com-
mon whitewash and stirring the whole mixture,
the lime sunk to the bottom, then came a layer
of water, then o layer of spawn lke matter, then
clear kerosene. What was the spawn-like matter?
A. Probably a mixture of water and oil, in which
case, If allowed to remain quiet for & short time,
it would separate, and a distinct line would mark
the surface of contact between the two Hquids,
You should have stuted what, besides lime and
water, the whitewash contained, {f anything .

(6 F.X. M. says: 1. It is said that muddy
water will freeze Into clear fce. If that s the
case, at what point does the clarification com-
mence? It Is evident that water may be very
cold, and yet rewaln muddy, so that it must be at
the freczing polnt: it s certainly notafter the foo
hus formed. A. Water, on (reezing, does purify
itself from all foreign matter provided the latter
bé not In oo xreat excess, in which case the re-
Jected impurities may become entangied between
the fast forming orystals. This self-purification
probably takes place at the moment of crystaliza-
tion. 2. In bullding an ice bouse, what cheap subs
stance is best for Alling between the walls? A,
Use good charcoul, finely crushied. 3, What ad-
vantage is It to a cooklng stove to foed the fire
with alr heated o 30° lostead of supplying It
directly from the apartment, st 50* to 70°7 A.
A slight saving lo fuel.

(7) J. W. 8. says: Please give mea good
rocipe for making green paint for window blinds
A. Anexcellont pigmeat for this purposoe consists
of chrome green (hydrated oxtde of chromium)
ground o oll and tempered with white load and
sometimes barytes (sulphate of baryta),

(8) E. R, says: Iam making a pulse test-
or. | have u vory light glass tube, with o ball st
ono end, It is half flled with aloohol ; kod in or
dor to expel the uir, T bolled the aloohol, and then
olosed the tube by the spiritlawp, but 1t does not
work satisfuotorily. Tt Imix a Uttle lguid carbon-
lo neld with the alcobol, would thero be any danger
of explosion in case the tube should break? A
1t requioes some caro and practioo, as well as tne
provious knowledge of the requirements of the
oase, ln order to stisfactorily construct these lit.
tle Instruments. Carbonie nold 8 not sultable for
the purpose, and there s daogor In usiog it

(9) H. 8, asks: How much would & steam
boller, made of copper #1 och thick, of oylin.
dricul form, 1A Inches In diametor, and 13 tnches
doop, stand? A, About 15 Ibs. 2 What part of
a home power would such & ballor give, If kept

bolling ? A, Wo caanot tell YOu, istheroe 14 no rale
for it,

-
Americny,
(10) A. E. R, sayn: In warming a shop with
sxhnust steam, shall wo got moro hoat by closing
the drip pipe cocks so far that nothing but water
will come out, theroby letting about half the ex-
haust steam (nto the alr through the oxbaust pipe,
or by openlug the drip pipe cocks and letting all
tho exhaust steam through the heating pipes? A,
By the latter method, as wo understand the quos-
tion.

(11) W. W. L says: [ wish to build & boat
to go up the rivers of Texas. Thore will be four
men, with the necossary baggage for a bunting ex-
pedition. We want a small cablo, and the boat
should be 50 constructed as to run about & miles
anp hour. What should be the dimensions and
shape? What power of engine will be required 7
What should be the size and piteh of propeller?
would side wheols do ns woll ns ascrew 7 She
should not draw over | foot of water. A. You
oan make a boat 30 feet long, and 5 or 7 feet wide,
and use an engine 6x6 inches, and a propeller 32
inches in diameter and of 4 feet piteh.

(12) J. E H. says: 1. Given a small steam
boller containing naphtba Instend of water, If
beat is applied, will the hydrooarbon vapor that Is
formed bave the same bebavior as steam, and will
a steam gage indicate the prossure in the boller as
if It weresteam? A, Yos, unless the naphtha Is
more volatile than water, 3, If naphtha be used
for some time, as in the above onse, will there not
be a thickish deposit In the boller, which will be
requice to be cleaned from time to time? A.Gen-
erally, yes.

(13) J. B. W. says: I put a lightning rod
on my dwelling; urea of roof is 2,000 feet. Rod is
made of copper about J inches In diameter. I
led the end of it luto & bed of about half a barrel
of iron turnings, not spread out Into large surface
bat tumbled into an excavation made for the pur-
pose, and o arranged that the bottom of the mass
of turnings was aboutd feet below the surface of
the grouud, and the top about 1 foot below, the
rod ruoning through the mass and some 5 feet in-
to the ground. Now what [ want to know ls, If
this conducting material and the manner of pluc-
Iing it is io accordance with your views of safety ?
If not, what can [ do to remedy it? A. Your
method of armangement of rod within the con-
ducting material at the terminal s correct; but
your rod bas the common defect, namely, its ter-
minal in the ground is Insufcient. You bave 10
feet conducting terminal. You should have 2,000
feet. The rule for dry solls Is to have for the ter-
minal of the rod, underground, an area of con-
ducting surface equal to the roof area. Your roof
area is 2,000 surface feet. You should therefore
have a conducting surfaco of 2,000 feet for your
rod terminal. Charcoal Is an economical material
for the purpose. A treuch 400 feet long, 18 inches
wide, 5 feet deep, with a layer of charcoal on the
bottom @ inches deep, firmly compacted, and the
rod extended along the whole length of the trench,
in the center of the charcoal, will give you = reli-
able terminal. The joints of the rod sbould be
welded, or soldered and firmly bound, soas to
make the rod, practically, one continuous piece of
metal.

(14) H. F. K. asks: I am desirous of heat.
ing my shop by live steam. Can you give a rule by
which I can know the boller capacity requisite for
every 100 feet of radiating surface In my pipes?
1 wish to rate the boller low enough to secure a
fair economy of fuel. A. You do not send suffi-
cient data; but by applying to a reliable boller ma-
ker, and giviog him full particulars, you can
doubtless ascertain the proper proportions.

(15) A. M. says: My fouring burrs are
running on very hard spring wheat; and they
sweat badly and gum up everything near them
with dough. How can I provent this? A, We do
not know of any remedy excopt walting for the
wheat to dry, If your stones are properly dressed.
If any of our readers cun ald you, we would be
glad to hear from them,

(16) W.R. C. nsks: 1. Can I locate a boller
100 yards from the bullding containing the engine,
and can I, by layiog underground a tube, proper-
Iy protected, run the eogine? Will there be much
loss of steam ? A, Lay the pipe In & box and pack
mwdust or vther non-conducting material around
it; and put in a good trap o oarry off the con
densed water,

(17) W, I, Co,say: Weo liave a large vein
of muagnetic lron ore, but {t has un aecess of top
water, DBy mukiog & oross cut tunuoel or adit, (x
feot in length through soft ground (which roquires
timbering), wo oan ou* the veln at 0 feot under
the surface for a wator adit, and save the pump.
ing of the water (0 the surface from that depth,
What is the customary adit grade In Cornwall and
other parts of Earope, and o America? Of what
grudo are the rallroad tunnels In Awerica and 1o
the Alps, that carry off thelr top water? A. The
grades vary considerably, from 067 feet tn 1,000,
where a very slow current s desired, to 1 o 400,

(18) W. M, D.osays: | am bullding & small
ongine, 255 by B inohes stroke. My bolier & %
Inches loog, (nternal diumotor 17 inches, made ot
baller plate §, tonoh thick, Would cast tron heads
do? Of what thioknoss should thoy be? Wil ¢
oue foch flues besuMolont? What pressure will
Itboable to carry? A, It would be better to use
wrought fron heads, Got in as many tubes as you
can withour corroding. If your bolier s well
bullt, It should sustaln from 10 0 140 Ibs, por
square inch with safety

MINERALS, 870, —8Specimons have been re
celved from the following correspondentsan
sxamined, with the results stated :

J. A, Bo-A varlety of magnotio oxide of (son.
=W, H, G~1t W docomposed spar, and conslsts
of sllex, nluming, and onrbonate of lime, whioh

constitute the ohief part. 1t does not neoessar®
4

ly Indlcate the presence of motal, There are
many localitics of tin ore in the United States,
but no genuine tin mines, Tin I8 usunlly nssocla-
tod with fluor, npatite, topnz, blende, wolfrnm,
oto.~N, W. D.—No.11s a rock composed of caloite,
ohondrodite In graing, aod traces of serpentino.
There I8 no reason for rejecting the determing~
tions of tho professionnl assayer. No. 2 consists
of hornblende, quartz, felspar, and muscovite,
and thesflver may be taken ay the nsayer has de-
termined.

J. R. A. ssks: How ean | cure and prevent
cracked heels in borses7—J, L. maks: How Is oat-
meal manufmctured 7—B. H. I, says : The general
Impression s that the munbow I8 literally a bow.
Has any one ever seen the complete clrole of a
rainbow, which of course can only be seen from
n balloon 713, B. asks : Will it damage flax siraw
for manufacturing purposes 1o thrash it witha
common spike cylinder thrushing mactine?

COMMUNICATIONS RECEIVED.

The Bditor of the BCIENTIVIC AMERICAN ac-
wnowledges, with much pleasure, the receipt of
ariginal papers and contributions upon the follow-
Ing subjocts :

On Chomistry on a Mathematical Basls. By
E. V.

On the ScresTivic AMERICAN'S Publications.
By J. M. R,

On Mr, Edison's Discovery. By N. P.

Onn New Form of Chalr. By C. M. A

On the Hydro.-Pneumatic Puzzle. By W. H.C.

On the Speed of Pulleys. By J. B.

Also Inquiries and answers from the following :
F.B.§.~R.B.—J. T.—8. N.—F, 0. —C.E. H.Jr—
P.8.~W H.~W.8.D—C.8 L-R.Y.~J.G.—A.A.
E.R.McG.—A. A.M.—A. J. C.~B. C.—~W.L.G.—
E.H~AJM~J HH-W. D-A.§.C-B.P—
J.D.-H.B. P.-C.J. T.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
should repeat them. If oot then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given

Enquiries relating to patents, or to the patenta-
bllity of inventions, sssignments, ete., will not be
published here. All such questions, when initiais
saly are given, sre thrown into the waste basket,
a5 it would fill half of our psper to print them all;
but we generally take pieasure In answering briefly
by mall, if the writer's address is given.

Hundreds of inquiries analogous to the following
are sent: ‘* Who sells the best permanent mag-
nots? Who makes the best traction engloes?
Whose ts the best machine for mitering picture
frames?" All such personal inquiriesare print-
ed, as will be observed. 0 the column o1* Business
and Personal” which is specially set apart for
that purpose, subject to the charge mentioned at
the bead of that column. Almost any desired
information can In this way be expeditiously ob-
tained.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHION
Letters Patent of the United States were
Granted 1n the Week Ending
December 21, 1875.
AND EACH BEARING THAT DATE.
| Those marked (r) are relssced patents.)

Ant-Incrustation compound, L. N, Lye ........ mamn
Axles, sotting metal, F. BAX. . .ooovivinnns sersens 11043
Bale tle, P, K. Dederick....... 7L

Balo e, IX, Montfort...

Barrel, A, Wyekoff (Fheovevrnnissnns 654
Barrel headings, baling, J. Kepple.... 1m0
Barrel machine, A. WycKOf (F)..cecciinrssnsernnns 6,513
Bee bive, D, COX....  ceeocnrees S e

Beolt tightener, O, CoOley . ovuusinreirssrrnssnnnsansn =
Bird cage feed cup, Osborn & Drayton. ., ... ...
Bt stock, angular, 3. W, Antbolne, .. .. ..cocvianns
Dotler, steam, J . Sbackieton. ... ..., e
Boller and pipe coveriog, J. C. Beed. ... ...o.covon
Book and musie sapport, L. Berg....... . -
Book-backing machine, J. E, Coffin
Boot-palling machine, McEay & Falrfield, .
Boot-pegaing machine, W. D, Oreatt
BOOL Jack, V. MBI, ...oooanvvrninrnis sune
Hotue stopper, T. W, Marmay, .., o
Botbie stopper, 8. 8, Newlon, .. oooivins srinnnntns

Bottiing wineral water, eto.. J, B, Newbrougo... 171,50

Boxes, corner Jolut for, G. 8, Sterns.............. 171,58
Rraces and suspenders, H. S, Archer, . m.
firscket tor shelves, M. D, Jones....... mes
Hrick machine, E. L. Wagner ....... e
Bridge, tron trass, ¥, Schomemann mps=
Buck bourd, C, Neligh, 8. ... nwLar

Duruer and groerstor, gas, A, G, Grima, . v
But on, sieeve, G. A, Allen.. .. 1L
Buttons, manafscture of gisss, I & G, Lehmana, 171,00

Calendar. J. KeDar. ... cvaaensssrrrinstoviing savasy m. =
Calendar, C, B, O Nelll....covavanenssntsisnns snnse

Can opener, G. L, Witatl ..., vt

Can,powder, F_F. Egge.....as +0s .

Can recoptacio, mily, N, Littlefiold. .o ooiiiiinnis

Candy heater, steam, B, & I, Stern, .,

Cour brake and starter, W._ Seotl ..o iiiiiiiin, < N0
Carcoupling, B P, Mareiag@ton, ..o .. n,.=
Car coupling, Kilngler, Boleader, and Stem, ..., 111,09
Car dumiping spparstas, J. Wiasd 8¢ = ... . 19,80

Car.sleeplug, J. L. Mitehell ... o0oiiil 1L, 1L
Carpet linings, making, W, Lewis, :

Carpet stroteher, L. Nolton..........,
Carrtage, ¢hild's, Galt & Blaladell,
Carriage wheel, K. Drown,..........
Carrfage stay end dle, D. Wileax. ...
Cartridge, blasting, Smith & Egne, ...
Chatr, dental, BT, BT, . 0ive sorines
Chalr, folding, P. Born (r)
Chalr soat, 1, Buckley.., ...

Uheok box and cash lndionto 1. Riph L LA
Charn, D, M, DD, WrOWDL couiereins saseennnsnnes 111,000
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ARssRaasARL susts shanay cons 171,080 | Banh ML, J. SWORL (.o o ATHLMO 5,816, <A, J. Pork, Virginia, Miss,, U, 8, Hame fast-
c“'""‘ M sk " 31014 | Saw handlo, erossent, K. €. AUKINE,.....coeeen. 171,087 | @ner, Deo. 10, 1878 Todd & Raﬂ’erty Mnchlne(}.,

MMJ o.;,.o'onchor . 171,804 | Saw set, O, X, Gove....... RORAME €8 av s 171,970 | 5,06, 1. Curtls, Urbans, 111, U, 8. Hay rake and load. NA‘W"M‘TVI"’M oy
{ « 171,001 | Scoop, sugar, G, W, \vnm\nm ........... L1152 er. Deo. 16, 1858 The celobrated Greene Variahle Cut-Ofn "W'V\v

Coke oyen, K. 8, Goblat ........

1 Patent Tabnls ]
l Cooking spparatus, E. 1l. Murray. veenens 1TLALL | Soraper, road, ¥, W, Schule......... ! 19,40 | 0,807, W, 1. Barker, Pella, tows, U. K, Adjustable "s":;:"hF‘;?"':";?d';":ﬁ??‘gquk“m:’u' .
Cooking utensll, W. Lacy ..o .. 191,231 | Reparaior, clover, Metager and Kohler............ 171,27 ] boekie for garments, Deo, 16, 1575, nds, Steam Pomps earing, Bh m.,, .,,
| Cooler, milk, ¥ 'n. Ferguron,, o 170210 | Separator, grain, L. W, Hasselmann, ... , 171,000 | 0.51K, l_ .\'.. Herrlok, Chleago, I, U, B, Boda oask. '{‘,}Z,,‘,’.",‘:,‘,“} .',"}.‘..“f..'iﬁg'uf.'.ﬁ'.Z?gnﬁ.g'{ok
} Cooler, mik, I, H, Wanzer..... 1) « AT Bewing machine broom, I, Behren. ... ¢ e Doe, 16, 1818 L-(l :l Tooln; l{rr Judson's GOvernors an ae ."..'
4 Coop, folting, D, M. Sulliva Pt « 17100 | Bowlng mschines, driving, . 1L B8, dobn, .. oo 170008 | §010, =D T, Weleh, 8t Louts, Mo, U, 8, Liftlug Jack, \\I;\I{I:l.{'(‘)t()wt:) £ IIMK(,l(’,A“m"muilr‘ | -ﬂm,
Cork for bottling beer, eto., U, lhnuomuehl.. « ATLBS | sewing machine raffer, J. DOION, ..o e 151,008 :’:n :' m;'. : : R s . WORKESB PAT hlwon an Jx BEY £
Corpsos, ote,, presorving, J. Whaelan, oo vons 1T1LER | Rowing wnening throad guard, L, I(mu\\\l'll L 170,408 | 5080, 8, Bolden, Erieo, 'a,, U, 8. Dumpers for stove | e P peT—
dle, J, A, 1 hoer.... o 191888 | gy J . 0,4, AURLID, coavniviiins 19,0 | plpes,  Dee, 16, 1870, O\IPI(ES‘!FD AI“ MOMIVL "me(-—i'nr
Cradle, troadle, Kirc N Shingle edglug maohine, J, K, ' ‘ ) partienlars of the most recent raetiae. send %
Cultivator, J, Plerpont, ... 170400 | GR1et front, 1, CONYORIE. . «voer voninneersnsinerees 171080 | 8020 T, Guin, Hamiiton, Ont,  Cutting puper for paper n,.-l ROIENTIFIC AMERICAN SUPPLEMENT, Mgty
Curry colnb, Kellogg & Trassoll.. < JTLE0 [ ghoo fastentng, W, BAGINeF «voeos. Gt 10| bers, Deo, 16, 1575 and 2, containing & engravings of "w "(um mua
Curtain fxture, B, M. Juddio.. ATLES | oo tantentng, W. J0 MEKO® o ovvionorienen 171,001 | 588, <A. Chambers, Marylebone Road, England, Sig- a(';,k:"‘;‘l'(':"",:::;n:"(":.'2‘!2"‘ Al 8L, Gothard Tungg
i Deontal bammer, J. U, Dean (r).. oo G8IT | ghutter fastener, 0. AMNOIL . o Vi | oaling apparatus for rafiways. Deo. 16, 1875, ;
| Desk, sehiool, J. A, Dol .o weerni o VLT | §ignt protector, M. I1. Mondenball., o 111,400 | 5,893, <1, Caman, Port Colborne, Ont, Conveying wond (\"“n‘\(:ﬁ_m'!l'_ﬂ?“ "Uz'm'i(UT‘TION AND
Digger, potato, Heydomann & Kllnkmann. ... 1T gred, bob, ¥, Dillon.. : aisacts ATt dumping exesvated material, Dee. 16, 1875 STl 0 uor workin;
! Distilling and rectitylng, J. W. Reford... Slelgh Knees, mnnu(lllurr u( \\ II. I,|ny||.” o 151,908 | 580, T, B, E. Dixon ef a4, Chleago, 11),, U. 5. Rall Kl l"'LF!,)?l':\‘%‘. \oten, £ BL""F""L A“'m(}‘g
Dredger, rotary, A, Hawley. ..o Spikes, T. R, TIMDYooviviiiinenrminnians 15,07, |.| m WAy car axle. Doo. 18, 185, -
¥ . "
l :r"(:::‘:hdu:‘fhwﬂ:l 5'l' ‘I‘l|::n‘r" - Splaning machine, N, \lnnlull . . 5%, N, W, Wilson ¢f o1, ,Syracuse, N, Y., U. §, Tank ]‘ ()l{ ( l[A R L] ]’A S l, RESENT.
ue! or m e L BIO F) Splttoon mat, J, Lee.....coivivviiniin T can for olls, fta, Deo. 14, 1898 Get the TOM THUME TELEGRAMH “
l Driliing apparatus, well, D, 1. Malr.. () l::'::; Spool holder, J. J. Elllott, 5.5%, K. Davee ¢ al., Springtield, Ohlo, U. 8. Dry | little boxes contalning working .Oulll’;r.wlll:’r::hw
! Dryer, L. B, Cottrell.....o.oiiiamennn .o l: . Stage sconery, G. P, Gordon.....o.oovviviiiies kiln, Dee, 18, 1578 paratus, battery, key, wires, and chemicals cnnpl:r
] Eaves trough hanger, J. P, Abbott... < VT gair rod, H. Iverson (r). 6,810 | 5,897, ~W. H. Shapley o al., Brantford, Ont. Lamp | ready for operation, Price $3,80, with r-u'«nmou
| Elovator,water, L, H, Thompsod... ... . . l:l.m Steoring apparatus, M, Townsend coneeerses LA ] ohimney. Dee, 18, 1575, Can be seen in practical operation At the ** Befeni
J Eicotroplating statoottes, oto., Worthen efal..., ‘:‘-ﬁ' Stove pipe joint, D.H. Kiotz......... vevennee 171,080 | 8,098 AL Q. Allls et al,, Cleveland, Ohlo, U, 8. Ofl | American'® office, 37 Park Row; at Packard's num‘
Engine, stoam, J. 8. FOMOr. . .ooovrnemernnss BLATS | giove pipe shelf, G. HIbIRt........... S0 stone, Deo, 18, 1873 College, 906 Broadway; and many om-r’nluu M..~
Engine valve, pumping, L. J. Knowles. VL3 | gump extractor, Hart and Grove. .......coove.s . 171,07 LelegTaphing, many beautifu) experiments can be mad
‘ Envelope, R. 8. Jeonings (1)..... + 680 yubte, Ironing, L. P. LAWTONCE. . 1ueceiraimersies 171,008 a WEes such ax 1 o
171,808 (vertisements o magnetic curves, olectrio Ught, lfting
i e g G 171 ¢4t | LRvielogs, fastening, W. K. Sawyer,, .17 (= welghts, making compasses, magnetizing knives, slee.
) Fabrios, creasing fluted, J Il Ilm-n . e ‘:’1 Tallow, ote., treating, J. Tardos, Jr,..... e 171,808 tro-plating, &c. F. C. BEACH & CO., m“'. P
Fence, iron, ¥, O. Hanson......... ... o VLT ) poaching drawing, device for, E. L. Crall,.. ..., 171,904 | Back Prge « « « « = « $1.00 a line, Cansl 8t , noar Centar L., New York. J
Fence, portable, . W, Pancost,.ceervivieranis ot | Telegraph, railrosd, 8. Cade.........uuiees Jyitwo|  Toslde Page - « « « « « 75 cents n line,
Fenoo, portable, H, Toll. ..o wen onne NTLBI | o o phio apparatus, T. A. Edison 111,978 | Engravings may head advertisements at the same rate
4 4 v ToA B . 17,37 per day at home, Bampies worth §i
Foneo wire, barbed, F. Arnistrong o 171,008 : BRI v e Tee 1 $5 t'o ¢
Filo blank holder,J. Garland...... <. 131,217 | Tioket, i Boyesnedt XD, » ""3" per line, by measurement, as the letler press. Adver- $2 free_S7INAON & Co. Portiand, Malne, y“
i Tin serap, utilizing, H. Frasoh . Cooc e LN taoments must be received at publieation offics o
Fiiter, paoking, T. B, SIN0IIIG. . ouonvuscassaeriens 1S yrg upsetter, G. D. Jacoby..... v LIS sarly as Friday morning o appear in next (anie, 4 CpgggPRICH H J.WHIIEOMS
Fire arm, breech-loading K. C, & C. W, Snolder, 171,442 5 B. D. De Foreat o 111,216 x TREASH
Fire place, J. 8. Lester. .. c.ov.oviemisseissssssees e | Py, o by & QR\ aoscn /P[W v .
:\m::uannblu. ;o:t S"‘:‘o: Shater i l‘:ll':“_ Toy pistol, eto., E. Savomal......... 171,490 = ct Ts = .
'ountain, banging or poriable, ¥. 1. Shafer..... S| Trace fastening, Lake and MeDevite. 11,2 o
| Paruace, ot alr, C. CUFK. oo cvovocersoons TS | 40y 07 T G Do T z FINE MACHINL. CAPAND SET
Fursace, hot atr, T. F: emmic . 5L rrap, iy, J. Parker (r). . &8 Py “|A:}IA4,(JJ.4‘/‘[,‘
Furnace, hot alr, B, C, hm ....... . x.n.ux Truck. W. A. Estes..ccu.cee.e 171,007 FOR = | -
Furnace metallurgical, E.Savage .......... coeee L8 | 20" Vlan, Townsend, and Bill..... tagge = | h_)x.)JJ_.aJJ N '
Purniture spring, J. FIUDD coiianamiiiinnn, s l:"”f Trunks, corner clamp for, W, B. Gould .. 171,574 = z ‘u«\uhuu‘.\,..\..\
Gage, pressure, J. Powers, . s l:l.!’l- Tube joint and coupling, G. Matheson.. B by - 11 Advemsers' “ 22 24 Sou A ‘
g:“"‘“”;": . Edge.. i :::'z Tubes, etc,, bending, M. McWilllams % M L, N O] ‘
- Al AR ; sees B | Type wheel, G. H. Morgan............ .17 R EW & SECOND HAND woon wonxnm
Gas regulator, G. McMillan....... ++s 174,36 | 1o ps. writing machlne, R. T. P. Allen = A phiachigery, Floorers. Plln lum
Gaa, treating pataral, McElroy ef al, o 171,400 Upholstery, preparing fiber for, J. 8. Cutter..... 171,87 32 THE FIRST EDITION OF _a2 a:zu“un:l nm' rorsnn llnmn-h : !.L‘I';'P
Oleas furnson, o Elohiolsom, Jt.......: o UL Gl ce hydmulic cushion, C. E. Emery........... 171,218 s . MORE, $1st and Chestnut 8¢., Phisdeiphis, Pa.
, SHANOnS: WUSNCH Sutan e ""l":," oo 1% | Varnish, Jenkins and Richards....... 171,884 W '
2,,,,:‘,‘;',?‘;‘c‘m{,‘::' P.C, Lamen.... 111 a1s | Venicle dash frame, M. Sewara 171,454 HIPPLE'’S i
. W. C. Yannidl 4 .
Guano distributer, J. T, Horton ........ e 171,288 | Yehiclo P D A0 SHolmian.. IS Patent Door KnOb )
) = Vehicle running gear, E. Booth..... 171,211 | belog nearly exhausted, s second edition will shortly warded a Bronze Medal at thi
Hammer, lifting dovice, C. O, Wilder,, 1T, 008 ) p ) 8 Bronze Medal at the American Fatr )
: Harnoss pad, R. M. Selleck 171,820 Vehicle running gear, J. W. Little, ., « 171,293 | be {ssued. A limited number of advertisements will he gor 1874, ThoJugaoa;‘ * Weo consider method of
,R.ML AT BB L 8 5 : a8 3 a improvement over 1
1| Harrow sttachment, F. D. Ladenberger,. .. 171,801 | Venlele spring, N. Provost............ sesereneenns 171,819 | recelved for insertion in all coples printed during the | o o 'col o conceasor eh great .” viatenths ':
' - Vehlelu. hand p\nlel for, J. Jensen.............. 171,267 | Centennial year, The rapid sa'e of the first edition,and | of screws and washers, and to sult
| Harrow, convertible, Devoe & Measo. ..., 1T e thickness "
' Jocipede, A. Sc L RGRATHS .. 171,452 | the {mmense dsmand which now oxista for the book, | %% of Doars. Wf" .
: Head rest, Cashman & Cockburn,., .... . 171.5% b 7 THE PARKER & WHIP
. Heating drum, J. J. Hardenbrook.. TR Venumor,’r W. Bracher.. . 171,845 | enable the Publisher io assure advertisers of a wide West Meriden, Conn., or 91 8. N Y.
{ Ventilator, A. L. Moyer...... 171,409 | circulation, as well as a permanest and lasting valae to
Hook, saap, C. Dudley ... cooovicnnnn - 171,861 TO ELECTRO-PLA
I *®1 | Violins, chin rest for, H. W. White (r) .. 6,812 tveir announcements. > WANW
i i Hoops, shaving half round, G. B, klaon verenenes 170647 Wagon O T.Baker mao| * - o AT CREMICATE &
{ brake, DA (ieitacnane o ¥ erms per page: page. Imme- ERIES, AXD
i oo e | WAB08 9ring, A, . MeKown..- . 7101 | aare atienon s necemary to secare pace. e S ngle. ¥ Book o] Ias BAT
Horse-detaching spparstus, J. H, O'Brien. 171,252 | /¥#800 tongue caps. blaak bar for, J. Jensen.... 1NAW) ., H. N. MUNN, Publisher, turtog Mm n&n‘ Mase.
{ B Washing and wringing machine, W. Card... ..., 171,264 . - {Hustray Catalo: ve sent free
| orse power, ¥, Trulender.. R i ) an | E O.Box T, 37 Park Row, New York.
{ Rorsesboe, Z. V. Purdy m.e1 Waterproof compound, A. Barnard...... i 0 K S
I Borsishos Smibias. & ,WM " 151 58 | Water wheel and gate, 0. 8. Hazmrd..... . 10
| Horseahoe lnrmne. D. L Pruser...... i 1T | Water wheel, centrifugal, 0. J. Backus... - 171,24 EMP YMENT
,. PR M A i e e . 115 Weather strip, C. A, Wibelml..oocoovinie o < 1TLE 1 miél?.. ts 10 canvass § c‘i
!- Hydrants from Mt&mﬂu.l Kent.... 171,22 | Whifetree hook, E. Maynard........c..oee 171,28 | HERBA . and Growrxe on.n will

Wood-bending machine, J. W, g,m“._ 171,09 | *och terma and furnish -un urmmu facidties l
Cyna1s | Wrench nut, J. Conway......iciinnin

171,415 | Wreneh, pipe,J. A. White

0o man need make less tha

m W
BT o de s 5. tatn 92
I L hor Agéress D O n.rs nnow Mo Ou: B%

lee tonge, N. P, Selson....
Index clip board, T. Orton ..

( s : ' 101,007 | Wringer, 3. BrKerhofl (F).cesss svussansseesers 818 | Sone ey rerurn el - o and Tel particulars’ will be Y A
i Iron. cutting, Lakey & Mills. 17,28 n-m”-;- D0 T OU Mals o Temaie._send your E’ K %' b
Jouras! besring, G. Draper. .. 171,500 ATENTED. e poeriag Machines; .ﬁ T
! Kuife, cora stalk, P. C. Moors. ceevensaass 131,908 | § 553 _GavES, ETO.~F. 0. Hanson, Philadelphis, Ps, WANT ;:,",;"‘,’.{.‘o',.'ﬂ.m:.'::,".';s it (L TICORS A —
¢ Lamp Sller, W, C.Cross . oo 171,900 | 5 o5y —GaTas.—F. O, Hanson, Philadelphia, P's, MONEY rure. Inven r‘ l -In. 178 Green-
R | Lantern, signal, G. F. Pashiey ... cecenes FTLAIT | g wog —Canmprr FasTexens. —M. Krick], New York city, wich Street, New
i ! Lathe for turning stone. S. L. & E. A, Beebe. .. 111,29 | g 555, —~Onaax Case.—J). R. Lomas, New Haven, Conn, | oo o

Liquid packages, etc., filliog, J. M. Hopkins, . ... 171,09 | 4 o6 108,869, —O1L Crovan ~C.T. Meyer et al.Bergen, N J,
1 Liquors, aging, J. B. Basx wee LB | o 4@ —Cuwy Boxms —L. Tim, Philadelphia, Pa,
A M1, ~Stoves.—X. §, Vedder et al,, Troy, N. T,

Sunrd,

- SN SR Jaaiten, 3. Louk. e 100908 | ' gvovme.—G. A Wells e al., Troy, X. T A e .
- s . . . . . - . “
: Mall bag. P. §. Thomson. ... ee ML |y o Coox RANGES. ~G. A. Wells et al., Troy, N.Y. % them. Ctrealars, Semples, ‘:u !
Marking stamp, L. Balifnger..... o VLT | g gt —Coox RaNoms.—G. A. Wells et al., Troy, N.X. v
% v :;Qw" :3:""'; #,83. — PLAYIXG CARDA. ~J.D. 10, Mortimer t\mm I OR 8“5. "‘ BOC‘VILLE.'I.I:D.-I‘OMMI"
' Mesure tqeid. J. M. Hopkiss ................ 171,92 SCHEDULE OF PATENT FEES. | are rasnias o ;;gl;':ﬁnm"’;,, Ly e
Mechanical movement, J. F. MeCormick vov 171,999 | On each Cavest. ... ... 5 . ....Olo -
b Milltones, balsasing, W. Gossdorn.......... vee 171,978 | On each Trade mark., : OAL~A grand opportunity for Capltalists—
) Milisone defver, H. Wilkelm............. .. ... 171,49 | On fillag esch -»tkw“ Tor & Patent (13 years), (‘ extenstve Conl um for 3n n the Wost. For
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