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PATBNT CHARIOT STREET CAR

The novel vehicle represented in the engravings given
herewith is designed as a substitute, in city streets, for both
omnibuses and horse cars. Like the former, it requires no
tracks, nor the acquisition of a right of way, and in com-

mon with the latter it has
easy motion and superior
facilitics of accommoda-
tion. The form is hand-
someand symmetrical. The
front part of the body in the
swell forms a kind of ob-
long octagon, while the
bottom is of equal width
along the entire length, ex-
cepting a rounding at the
hind end, forming a recess,
so that the hind wheels do
not project outward beyond
the front part of the vehi-
cle. The whole body is
mounted on a combination
of springs.

The front axletree is
short, so that the car can
be started more easily than
the ordinary omnibus, also
turned around in its own =
length, and guided more -
gccurately, so as to avoid \
irregularities in the road-
way. Two doors are pro- e
vided, placed obliquely at
the rear. Access is ob-
tained by a low step,so that, —
when the vehicle is driven
close to the edge of a side-
walk, & Indy or infirm per- e ——
son may step therefrom di-
roctly into the car, The
areangement of the interior
resembles that of horse =8
cars; the hight of the roof
is auflicient to allow a per-
gon to stand erect with
comfort, and the usual N
9 raps for support while in
this position are provided,

A patent double reflecting lamp—a deviee of the inventor—
is supplied, by which light is afforded in advance of the
chariot as well as within the same. The weight of the entire
vehiele is ubout the same as that of an ordinary omnibus,
and the cost of manufacture, we are informed, is no higher.

We lonrn that o enr will probably be brought to this eity,
when those interested will be given opportunities for its ex-
amination,

For further particulars, address the paten-
teo and proprietor, Mr. Chauncey M. Murch,
No, 278 W, Bixth street, Cincinnati; Ohio.

- ——
Eloctro Musie,

“ A correspondent, Dr. G. P. Hachenberg,
calls our avtention to his plan for playing one
or more pinnos by electricity, and suggests,
among other remarks, that ingtruments thus
arcanged might prove an interesting feature
in the coming Centennial Exhibition, Dr,
Huchienberg says: * The electrical union of
ton pinnos is a very simple arrangement, but
ix controlled with singular effect to render
yolume and expression, One instrument
serves to pluy upon, and the rest are connect-
ed with it by electro magnetic attachments,
80 that the pressure " of a gertain key on the
key pinno determines the striking of nine
other like keys on the restof the instruments,
The pedaly are governed by similar arrange-
ments, snd there is an appuratus wherehy
the music may be played upon us many or as
few of the ten pisnos as desired,

The invention i not unpractical; and in
fuet, n sinilur contrivance is in use upon the
two organy of 8t Thomas’ chorch, in this
wlty, wheve the tower bells nre also chimed
An conneetion with the organs, by electricity,
It suggests poseibilities of future musical
performunces quite interesting,  There is no
reason, for example, why pianos, minus key-
boards, should not be provided in houses,
and their works connected with the key-
bourds of three or four inktruments, say in

E‘iy.l

a central office. - In the latter, at certain hours of the
and celebrated performers might be
play, one, for example, executing classical,
another operatic,
separate pianos.

day
night,
another sacred,
and a fourth dancing music,

on As many
These lust conld all be connected with any
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MURCH'S PATENT CHARIOT STREET CAR.

number of piano movements all over a city, so that the play-
ing of one instrument in the central burean would, of course,
be repeated on every other piano, no mutter how many or
how widely separated, and the effect wonld bo exactly as if
the performer were individually in the parlor of every sub-
seriber,  The lutter might be provided with a printed daily
programme, spocifying that at such and such an hour Signor
So and'So would play certain music; Monsieur Somabody

engaged to  es his clock,

( lIL\ll\lI’l \\U \l\\'l'l ACTURES.
. £3.20 per Annum,

The subscriber then watch.
and at the specified hour turns a switch on his
wall, which places his instrument in connection with either
Monsieur's or the Signor's piano. Then all he has to do ix to
listen until he gets tired, when, without apologizing to the
eminent performer, he
shuts him up, by a touch of
the finger on u button.

Else some other kind, and =0 on.

“Discovery of a New
Mammoth Anthracite
Conl Veln.

The finding of the Mam-
! moth vein of coal at the
Reading Compuny’s Nor-
wegian shaft, between
1 i Pottsville and St. Clair,
: _—— Pa., illustrates the correct-

ness of the reasoning by
which the conclusion was
reached that an immense
and almost inexhaustible
basin of coal was lying
deep underground at that
point.

® When the shaft had been

) sunk to the depth of near
AR Iy 1,200 feet, it was re-
solved. says the Pottecille
P Miners' Journal, to drill a
test hole with the diamond
drill, to find exactly how
the veins of coal were situ-
ated. This work went
quietly on for several
weeks, until a few days
ago, when the above-men-
tioned Mammoth vein was
reached.

Gen. Pleasants’ original
calculation was that the
Mmnmoth vein could be
found at a depth of about
1,500 feet. The actual dis-
tance from the surface of
the earth vertically down
to the Seven Foot vein,
the twin vein to the Mam-
moth, is 1,900 feet. The discrepancy is accounted for by
the singular formation of the veins of coal as developed by
the test drill. The Big Tracy vein basin is found to be 176
feet deeper than expected. And the Orchard vein is so cu-
riously formed that it was cut three times, the distance from
its first appearance to the last being 250 feet. The strata
overlnps or closely folds in a very remarkable way. Taking
these two entirely unexpected and ‘unforeseen distances out
of the account, the calculation would have
held correct,

The Seven Foot vein, which is the upper
member of the Mammoth, was found to be
thirteen and one half feet thick, and of ex
collent conl, Underneath this vein there are
seven feet of slate, three and one half feet of
good conl, four feet of slate, two feet of good
conl, sixtoon feet of slate containing iron ore
balls, and six inches of carbonaceous iron ore,
or black band, Then comes the Mammoth
voin, tiwenty-one feet thick, nextone and one
half foot of partition slate, and under this it
I8 thought there is a nine foot vein of coal.
Bolow this, it iy believed, comes the solid
ook,

Bosldes the red ash veins, which will be
worked, thore are the following white and
wrny ash conls: Primrose, fourteen feot deep;
Sovon Foot vein, seven and one half feot deep,
wed the Mwmmoth, twenty-one feet deep,
making o total depth of forty-eight and one
half foet of counl,

The importance to Pottsville of the success
of this great und plucky unodertaking by the
Reading Compuny cannot be overestimated,
It makes Pottsyille the great mining city of
the future,  For years and years to come, in
wll ronsonnble probubility, hundreds, perhaps
thousunds, of men will be ut work here, tuking
the bluek dinmonds from thiy inexhaustible
supply, It takes no great stroteh of the ima-
ginntion, says our contomporaey, to see in
operation hero the largest and finest colliery
In the world,
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ANSTIE AXD DUPRE ON THE ACTION OF ALCOHOL.

About the last literary work of the lamented Dr. Anstic
was 10 describe, in The Practitioner, what with unconscious
prophecy he called his  Final Experiments on the Elimina-
tion of Alcohol from the Bodys.”

Though fatal tos fundamental position of the ultra-tem-
perance party, that aleohol is treated by the body precisely
like & poison and eliminated without chemical change, the
investigations thus closed will be more fruitful for good to
the genuine temperance cause, we beliove, than anything
else that has beon done during the period of Dr. Anstie's
Inbors. Moral and social reform can have no permanent
basis other than in truth. And seeing no possible cure for
the curse of intemperance except through remedies suggested
by real kuowledge of the physiological as well as the moral
and social problems involved, wo cannot but regard Dr.
Anstie—notwithstanding the opposition of the nominal tem-
perance party—as ono of the truest and most efficient tem.
perance apostles of the time. This in justification, not
apology.

The controversy began, some fifteen years ago, on the ap.
pearanes of M. Lallomand’s work, in which, on the evi-
dence of certain qualitative experiments detecting aleohol in
the urine, it was asserted that alcohol passes through the
system unchanged, This being true, the aleohol contained |
in wines and other spiritaous beverages—as the temperance
party were not slow 1o discover and teach—could be regardod
only na & disturbing olement, a poison, not only unservicen.
ble to the system but positively linrmful.

A result so strikingly in opposition to universal oxperienes
sould not golong unchallenged. Among others, Dr, Anstio
immediately instituted several series of experiments which |

that the ides of the non-destruction of aleobol in the |
body under normal conditions,and its copious elimination by
the kidneys, must have arisen from nothing less than an ox-
rl Munder. Except in conditions of profound aleo-
intoxiestion, there appeared in the urine only the most
minute fraction of any sabstance which the comprehensive
ehromie acid test would lead one to belleve might be aleohol ;
& position confirmed by the subwequent rescarches of Schull.
‘us and Drs. Dupré aod Thudichum,

In 1887 Drs. Anwtin and Dupré together made another
werien of hv.d’llknw, covering a perlod of six months, and
earrying the quastion of elimination ax rogards the urine to
n higher cor of conclusion. It was found that when,
during any wfour hours, not more than an ounce and
& half of alwolute sleokol by volume was taken—whether
under the form of beer, wine, or spirit of any kind—it was
never possible to obtaln evidence of the presence, in the
whole day's urine, of more than & swall fraction of a grain of

Scientific Amevican.

unchanged aleobol, reckoning as such everything that af-
fected the bichromate test,  When, however, the daily
quantum of one and & hulf ounces of absolute alcobol was
tly excoeded, a larger portion of alcoholic subs:ance was
found in the urine, though never more than one or two grains,
notwithstanding as much as three or four ounces of absolute
nlcohiol had been consamaed.
These experiments were followed, and in a general way
confirmed, in 1870, by those of Drs. Parkes aud Wollowicz,
who, while admitting that it was quite improbable that any

kidneys, yet maintained that the amount might be larger |
than Drs. Dupré and Anstie had estimated, the period of eli-
mination assigned by them being, it was sald, too short.

The objection seemed well taken, and Dr. Dupré made, in
1872, n new sories of investigations to test the matter more |
thoroughly. Two unexpected and very important observa- |
tions resulted.  Some time previously De, Dupré had estab- |
lished the fact that—contrary to the sssumption of Lalle-
mand—it was possible to recover from urine, by distillation, |
any alcohol it might contain, within an exceedingly minute
[raction. He now discovered that there is, in the urine of |
persons who drink no aleohol, & small quantity of a sub-.
stance,which not only affects the chiromie nold color test pre-
cisely as alcohol does, but is similarly convertible into an
acid which reacts precisely like the acetic acid derived from
aleohol. If it is alcohol,it is certainly not alcohol which has
been taken into the body as such, since it appears in the
urine of teetotalers. He found further that this small nor-
mal constituent of urine represents that minute portion of
supposed sleohiol which can alone be found in the urine after
modernte doses of alcohol. After narcotic doses, however,
the larger quantity of material, capable of reacting like alco. |
hol, which appears in the urine, undoubtedly represents a
real alcoholic elimination.

As for the temporary retention of aleohol within the sys.
tem, as had been suggested, to be climinated by the kidneys
at a later period, the facts were altogether adverse. Forex.
ample, during the course of twelve successive days, during
which something over nineteen ounces of alcohiol were taken,
not one thousandth part was eliminated by the kidneys; and
the rate of elimination was no greater at the end than at the
beginning of the period. There remained fully ninetecn
ounces of aleohol to be nccounted for: it certainly could not
remain unchunged in the system without creating violent
disturbance,

Possible eliminations by the skin, the bowels, and the
lungs remained to be tested. These were not, and had not
been, neglected. Already Dr. Anstie had made many experi-
ments, admittedly rude but still sufficient to prove that no
considerable quantity of aleohol escaped by the skin except
during dead drunkenness. In 1866 Dr, Dupré estimated the
alcohol in the freces of a typhus patient whose daily allow-
unce of brandy was six ounces: the alcohol eliminated by
the bowels proved to be less than one tenth of & grain in
twenty-four hours,

The question was thus narrowed down to possible elimins-
tion by the lungs, This too had been repeatedly tested, and
only the most trivial quantities were found to be so elimi-
nated ; and as Professor Binz subsequently pointed out, the
amount would naturally be overestimated, since the volatile
ethers, which we smell in the breath of persons who have
been drinking wine, brandy, whisky, and the like, affect the
chromie ucid test precigely like alecohol. During the twelve
days above mentioned, Dr. Dupré found, by methods proved
by careful check experiments to be capable of indicating at
least two thirds of the alcohol which might pass out with
the breath, that about half as much alcohol was eliminated
in the breath as in the urine,

Experiments like these would seem to be sufficient to dis-
pose of the elimination theory; but more exacting ones fol-
lowed, in consequence of Victor Subbotin’s study of the
action of alcohol on rabbits enclosed in a Pettenkofer cham-
ber, a plan which made it possible for the whole of the ex-
cretions—breath, urine,dung, and sweat—to be collocted  and
the smount of aleohol in them estimated. The experiments
made by Subbotin were unsatisfacto® in that the dosesof
uleohol sdministered were enormous, and the rabbit is an
animal specially incapable of withstanding severe alcoholic
narcotism,

It was unfortunnte at this stage of the investigation that
London did not contain a Pettenkofer chamber large enough
for research on human beings, and Dr. Anstie and his
agsocinto  woere  unable to  proyide the four thonsand
dollars which one wounld cost. 8o they wore forced to con-
tent themsolves with s smaller apparatus and smaller ani-
mals. Dogs were seleeted, being known to bear alcohol
with some approach to human tolerance for that substance,
Two healthy torriers were choson, one (A) weighing 10
pounds, the other (B) weighing 9 pounds 12 onnces.

We hinve no space for n description of the apparatus pro-
pared, or the processes and precautions taken to guard
sgainst deceptive results, Suffice it to say that the experi.
ments on the dog, A, showed that two drams of brandy, con-
taining 47°73 grains of abwolute aleohol, can he disposed of
by a little terrer within eight hours, with the olimination of
only one fifth of a grain of unchanged aleoliol by all chun.
nels togethor, It was furthor ancortained (beforo brandy had

'and the amount of aleohol in him carefully determined : or
| rather, the wholo of the substances in the body and blood
capuble of yielding ncetic acid. The experiments on this dog
showed that a terrier of less than ten pounds’ weight could
' take with comparative impunity nearly 2,000 grains of abso-
, Jute alcohol in ten days; that on the last day of the regimen
he eliminated by all channels only 118 grains of alechol;
'and that on being killed two hours aftor swallowing half an
| ounce of brandy, there were recovered from his whole body
|and all its contents (elaborately treated, eo us to provide

large amount of unchanged aleohol escaped through lhoingnlnnl materinl loss during the examination) only 2866

giains of what might be taken for alcohol, a considerable
portion of it due, undoubtedly, to the normal constituents of
the unalcoholized body, previously noticed.

These results tally so closely with those obtained from the
human organism, by other methods, that it is altogether un-
likely that the case agninst the theory of alecoholie eliminn-
tion could have been made much more conclusive had Dr
Anstie lived to submit a human subject to the chamber test.

Aleohol in less than narcotic doses is thus evidently dis-
posed of almost entirely within the body. What becomes of
it? That it cannot be stored up permanently in the body is
proved not only by the experiments above narrated, but by
the everyday experience of thousands of drinkers. The ex-
cess of ingestion over elimination would long since have
stored their bodies with more than their own weight of alco-
hol, were there no internal disposition made of it. What can
that disposition be? Does alcobol play the part of a food ¥

The complex function of food is (1) to build up the body;
(2) to repair waste: (3) to maintain the bodily heat; (4) to
evolve energy to be expended in internal snd external work.
Does alcohol meet any of these requirements?

There is no evidence, thus *far, to show that its products
can help in any way to form tissues; hence we cannot give it
credit for building up the body or repairing waste. On the
contrary, it seems rather to retard tissue change, either con-
structive or destruciive. To those who hold the ancient doe-
tr inethat pysical evergy is developed only by tissue destruc
tion, the last-mentioned fact bars the way to any recognition
of the possible usefulness of aleohol as a force producer.
But every physiologist of standing now admits that the force
required for the great bulk of the work done in and by the
organism is evolved directly from the food carried to the
several organs by the blood, without its previous employ-
ment in tissue forming. The objection is therefore ground-
less

The apparent inability of alcohol to perform the third part
of the function of food, that is, to produce heat, affords an-
other plausible but unsubstantial argument against the pos-
sibility of its food action. The observations of Dr. Parkes
go to show that, so far from raising the temperature of the
body, alcohol slightly depresses it, But too much must not
be inferred from this fact. There is no heat-producing feod
of greater efficiency than beef fat; yet an ounce of beef fat
would no more raise the temperature of the body than an
ounce of alcohol,

Does alcohol meet the fourth requirement of food? A very
large part of the available energy of the body is developed
by the oxidation of hydrocarbon, like fat. Being a highly
oxydizable hydrocarbon, it would be strange indeed, as Dr.
Anstie remarks, if its oxidation did not prove to be the mode
by which alcohol disappears within the system. There is
much to sustain this view, and not a fact to disprove its
correctness, The theoretical force value of the aleohol daily
disposed of by multitudes of sober people is very great. It
is incredible that so much aleohol can be transformed in the
body without the evolution of energy, for good or evil. It
does not, in the temperate people in question, produce any
visible disturbance of their bodiiy functions. It must there
fore be vitally useful, and belong, where Pavy and universal
experience put it, nmong the force-producing foods, its use-
fulness depending very largely, it would seem, in the rapidi-
ty of its transformation, and the promptoess with which it
supplies available enorgy.

This, it is proper to ndd, with important limitations. He-
yond a certain small dosage, perhaps six or eight hundred
graing in twenty-four hours for an svernge adult in health,
alcohol is demonstrably a dangerons narcotic poison, not the
least of its disadvantages being that it cannot be eliminated
to nny considerable extent. If employed at all, in health, it
is obvious that it should be used for special purposes and
with great care, unless it be in the diluted condition in which
it appears in cidar, beor, or light wine,

In many diseases, the system scoms to be able to make uso
of ulmost unlimited quantities of aleohol, with strlkingly
beneficial effocts ; but that is a field wpon which it wonld be
out of place hore to enter.

.
OUR NAVAL EFFICIENCY.

Large standing military establishmoents have always been
justly viewed us unnecossary and inexpediont in this coun-
try ; and it is the standing arguament, of those who would de-
fond the pavcity in numbers of our war vessecls, that we can
afford to remain quiot, watching the development and trial
of new systems by forelgn pations, gaining experience with-
out sharing in ita cost, and simply maintaining & nueleus
which, in timo of need, the resources of the conntry could
speedily sugment to formidable dimensions. In the ab.

heen glven) that there was in the dog, ss In man, o small
normal eliminstion of substances capable of reacting like
aleohol.

With dog, B, the experiments were even more conclusive.
For a period of ten days ho was given daily one ounce of
brandy, containing 19092 graine of nbsolute aloahol, adminis.
tored in two portions.  On tho eleventh day he was killod,

quickly cut inw minute fragments—UYones, skin, and all—

stract, certainly,no exception can bo taken to this reasoning,
but unfortunately practice and theory ave st wide variance.
Instead of devoting moderato sums o the thorough construc-

| tion and maintenance In the highest possible efficiency of a

small namber of vessols which, though even not embodylog
the vory Intest rofinements, are nevertheless types of thelr
kind, the enormous sum of fifty millions of dollars of the
people’s money has literally been frittered away during the
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t five years in tinkering old ships of war, not one of which
thoronghly fit for severe service, Three million two hun.
Ared thousand dollars hins been approprinted for eight new
" 00ps,itis trae,but this is not included in the above amount;
nor is any portion of the same, except one million dollars,
chargeable to any other necessary expenditure save ropuirs,
The money that has been wasted is sufficient to have pro-
vid

compuny than four and a half knots per hour, and which
armed with guns contemptible before the modern Euro.
n ordnance,
A very brief examination of the present condition of the
reny of vessels now borne on the navy registor, ns recontly
given by the drmy and Navy Journal, will show to the
ronder that the status of affairs is the reverse of enconrng-
ing. Beginning with the wooden vessels, there are five lnrge
steam frigates; ono is utterly rotten and worthless, and the
nowest of the rest, the Franklin, built shortly after the war,
armed with old-fashioned smooth bore 9-inch guns, and
can, as the writer knows by personal experience, just hold
her own against a stiff gale, under full steam power. The
next class or second rate includes thirty-three vessels; three
nre old paddlewheel ships twenty years and over old, one
being changed to n sorew steamer.  Eight are ** Isherwood's
failures,” rotten, not worth repairing, and will shortly be
broken up. Five are old-fashioned but in modernte condi-
tion; the boilers are so placed as to be unprotected. Four
Thave Isherwood engines and Martin boilers, and are small ves-
sels built of white oak, moderately rotten. Five built before
the war are the best vessels in the service. Six are not
launched, one never will be, the rest have engines—Isher-
wood aguin—every one of which has gone into the scrap
heap.  One is being tinkered at, and has cost two and a half
millions alone thus far for repairs, and one has never been
to sen except for u deceptive trial. Her total weight is
4,330 tuns, and of this her machinery and coal alone weigh
2,010 tuns.
~ The third class numbers twenty-four vessels;one, the
Swatars, has been rebuilt and fitted with compound engines.
She consumes 15 tuns of coal under six boilers per 24 hours,
and makes an average speed of 63 knots. Five are in fuir
condition, thongh merely old-fashioned gun boats. One hus
Jhnd her machinery condemned and is being repaired.  Two
ure old sailing vessels on which attempts at conversion into
steamers are being mude.  Two are unsafe in n seawny ; two
are condemned and are to be broken up.  Another is old and
useless. Two are in Asiaand cannot get back; two nre unsea-
worthy. Two more are worthless, and are to be repaired, if
possible. Five are three-gun gunboats, (boilers above the
water Jine and bad mnchinery), and the last is an old paddle
‘wheel steamer, 25 years old, stationed on Lake Erie, The
fourth class includes w couple of old blockade runners and
~ The ironclads number fifty-one. There are twenty  light
‘drafts,” which are condomned and perfectly worthless., The
‘department is selling them st any price. Next, thero are
seven of about 1,200 tuns displacement. These have la-
~minated armor, which guns equal in power tothe 7, 8, and 9
~ inch Woolwich rifles can pierce like 50 much cardboard. Six
- monitors have about 1,500 tuns displacement, open to the
~same fatal objection. Four are doubie turreted, and displace
3,000 tuns.  These have green white oak hulls, thoroughly
_rotten, and armor also no shield to modern hoavy projectiles.
- Four more are on the stocks, have never been lnunched, and
~are so much decayed that it is recommended that they be
‘broken up. Three are & remnant of the old Mississippi
flotills, of course now of no value. The Dictator has
weak armor; bat if this could be replaced with solid plating
and modern guns be mounted in her turrets, she would be
- one of the most formidable ironclads aflont. The same may
be said of the unfinished Puritan. The Roanoke is an old
frigate mazeed and covered with worthless armor,

Add 1o this category a few tugs, two torpedo boats, and a
_few anciont salling vessels (used for practice, store, und re-
eviving ships), und the entire United States Navy Is summed
up.

———
PRINTING THE PATENTS.

~ Recently, in the UHouw of Representatives, the eommittee
~ on appropriations reported s clause sathorizing the expend-
itare from the patent fund of $40,000, for producing copies
~ of current and back Issues of the patents, whereupon several
~ gentlemen took ocension to express their sentiments.
~ Itis geatifying to observe that all of the spoakers were in
- favor of having the buck patents printed ax carly as practi.
~ cable:and although they did not sanetion s sufficiont sppro-
~ pristion for the work this thne, they did something towards
it and ~exprossed the opinion that next year it should bo
2a\A e

»

i,

‘wholly Mr. Meyers thought that the proposed
printing jereatly benefit inventors. ** We whould,” ho
 sald, ““connult their best interests, and in doing so will al-

‘ ™ boat, the Inventive genius of our people.”

- Congeor wuddd : 1 thilnk it very nocossary and ossentinl
Intorost of Inyentors, who puy all these expenses in
‘ﬂ!:w Tk an mmount as it 1s possiblo shall bo ap-

Beld wan in favor of w larger appropriation, hnt
. blo nt present to use it, owing to the

Mo of the Patent Office, and the consequont ne-
ring wpace, at n hoavy cost, if additionnl drafts-

ollar l:;uihuwbm contributed to-

1

I

THE CULTIVATION OF OYSTERS,

!

In our lust insue, wo truced the oyster from the spawning
bed throngh its four or five yonrs of development. It is now
on what may be called the fattening ground, the firm gravelly |
bottom of w ehannel botween rooky inlands, swept by n tide |
which runs ke n river in flood,

Hore the oysters spend |

d & powerful tleet,armed with every nccessory of modern l thelr lnst senson, with o much enjoyment, we fancy, a8 oys- |
8, instead of u navy the crack ships of which could | ters are eapable of.  The conditions of oyster life are here | Lockwood gives a more eorrect account of this baleful star's
a8 the Key West drill proved, steam at  higher rate in | evidently at their best, for the oystors improve astonishing. | proceedings. He errs, however, in saying that the star mere.

ly, doubling in bulk of meat, it may be insix months,  Horo |
the crooked are made steaight by their own offorts, the slen
der grow broad and round, the lank become stont, and the |
flesh of all grows plamp and hard to the very gills,  Notieo |
the difference between the opened “nuturnl " nod o ** tenng. |
plant " of corresponding uge, espocinlly in front of thecirou-
Inr musele commonly ealled the heart |

But tho oyster is not yet in condition to tickle the palate of
the opicure, It is foll of bitter, salt wea water; the gills are
discolored, and the whole system needs renovating, It must
have n drink of fresh water, The common run of oysters
are taken direct from the “*salt " to the market. Not so the
fancy product of cultivation, Those nre taken to the mouth
of n swoeet-watered river and pluced for a fow hours inn
shallow float, which swims noar the surface of the water,
Hore the oysters *“drink,"” as it Is technically ealled, spirting
vigorously, and frecing themselves of ull deteriorating mat-
ter. Open one now. It lies plamp and white in the shell,
rounded to the gills, which are searcely visible, in every part
clean and tempting to the most fastidious. Taste it, and know
how sweetly delicate an oystor may be!

Not many people know it, but there Is ns greata differonce
between n thoroughbred oyster, properly handled, and an or-
dinary oyster such ns one sees in the markets, ns there is be-
tween a rough seedling pear and a Bartlett which melts in
the mouth, Those who have learned the difference experi-
mentally will eat no other where the cnltivated are to be
found.

The variety we have been stodying are genuine ** saddle
rocks,” mised on their native soil. Other varieties differ in '
color and flavor, and have their local admirers; but none
surpass the true saddle rock in all the qualities that form
the perfect oyster.

Wao set out to deseribe the cultivation of oysters, and have
done 80 ns one might describe the cultivation of wheat in Ne.
bragka, omitting to mention grasshoppers, It will not do,
however, to leave out the shadows of the picture. The oys.
ter eater muy care but little for the long battle that has been |
woged with yarions enemies to secure the development of |
the savory morsel that lies before him on the half shell; but
to the man who raised the oyster it is a matter for serious |
consideration. If a crop of wheat required five or six years
to come to maturity, and during all that time was subject |
to invasion by destructive insect pests, not to mention hu- |
man marsuders and elemental dangers, it would bear some
resemblance to a crop of oysters. The likeness would be
still closer if the attacks were made invariably in the dark.
It is hard watching against enemies which work undercover |
of from ten to a hundred feet of water.

The chief animsate enemies of the oyster and the o_vsu-r!
cnltivator are (barring oyster thieves) the starfish, thedrill, ,
and—shall we say it?—the periwinkle. The starfish is pe- |
rennisl. It is to the oyster grower what the grasshopper|
or the army worm is to the farmer on ferra firma. Itsworst i
assaults, too, are made in like manner, that is, in over-
whelming musses. The sea is full of them, and at times they
will come up from deep water in solid column, broad enough
to run over large areas, and so numerous that not a living
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thing remaing in their path.  Miles of oyster beds have been
laid waste by them, and the perpetusl possibility of such
invasions makes the oyster grower's investment extremely
procarious. It is only by constant drodging that It is possi.
ble to do anything on the north shore of the Sound, the cont
of careying on the war, with the losses ontailed, making the
Teaviest of the oyster breoder's taxes,  On the Long Island
shore they huve been, we are told, less tronblesome of Iuto,
By persistent labor many grounds formerly given over to
their ravages haye been rocovered ;and when steam comes to
be more genorlly used in dredging, it is possible that the
pest may bo quite overcome and exterminated.

A short time ago one of our scientific cotemporaries pub-
lished a digest of a French report, in which the starfish was

{ youred.

gun by the drill. It would be fortunate, indeed, for our
oyster breeders if the stars were thus dependent. It is true
enough that the drill paralyzes the oyster (chiefly those an-
der three years old) by boring n hole into the oyster’s heart,
ns itw large musele i called ; hut the star waits for no such
intorvention.  On the contrury it destroys both the drill and
the oyster, and every other molluse it eomes aeross.

In the current issue of the Popular Seience Monthly, Mr.

ly clasps the oyster, then patiently awaits its opening, where-
upon it drugs its victim as o burglar might blow ehloroform
through the crack of a partly opened door. The rapidity
with which stars destroy oysters, and the invariable corrosion
of the outer edge of one of the valves of the oyster's shell,
making it shorter than the other snd the junction of the

WORK OF STARFISH.

two imperfect, is evidence enough that the burglar waits for
no opening of the door. By what process the shell is eaten
away, whether by an acid secretion or otherwise, we do not
know, That it is eaten away, the ghell of every oyster killed
by starg bears unmistakeable testimony.

The case of the periwinkle is less clear. The assertion of
certain naturalists thatthe 'winkle is a harmless and innocent
vegetarian is met with such derision, by oystermen, as shep-
herds would be likely to greet the assertion with that wolves
eat nothing but grass. They regard *winkle as the chief de-
stroyer of mature oysters, and will show you just how the
oyster's nose is broken off between the tough foot of the
‘winkle, and fts outer shell. They have caught the raseal in

WORK OF PERIWINKLE

the act time and aguin, with more or less of the oyster de.
It is a pretty case of conflicting testimony as it
stands, possibly one of mistaken identity.

The drum fish, which makes such havoe among the oys.
ters of other localities, is but an occasional visitor in the
Sound, and never in sufficient force to do much harm.

It must not be supposed that this exhausts the list of the
difficnlties and dangers which the oyster grower has to con-
tend sguinst. Inanimate as well as animate Natare bears
hard upon him in more ways than we have space for men.
tioning. Nevertheless endurance, pluck, and energy prevail
in this as in other forms of industry, especially new ones, in

| which everything has to be learned by experience. Though

greatly extended during late years, the business of oyster
culture is yet inits infancy. It cannot fail to become more
and more important as rapld transit broadens the area over
which live oysters may be distributed, and more of the in.
habitants of the interior learn to know the oyster's capabili
tles,

In closing, we must express our special indebtedness for ia.
formation, for opportunity to study the workings of oyster
culture on thespot, and for the specimens selected for these
illustrutions, to the Messrs, Hoyt Brothers, oyster farmers
and dealers in fancy oysters, at Norwalk, Conn.

-e
Prizes for Chemloal Discoveries, :

The following prises for chemical discoveries are offered
by the Société d'Encouragement, Paris: Disinfection and
prompt clarifieation of sowage,§300, 1875, Juk not attacking
motallic pons, $200, 1878, Beonomical production and ap-
plication of ozone, $000, 1875, Fixation of ntmosphorie nitro.
gon, efther ws nitrie acld, ammonia, or eyanogen, $400, 1876,
Artificinl production of geaphite, suitable for lead peneils,
R000,1877. Artificial propamtion of s compact black dimmond,
$£000, 1877.  Industrial application of oxygenated water,

$400, 1878

- .

The Rallway Waorld,

This i the title of a new and handsome weekly paper, 16
quarto pages, $4 4 your, lately established at Philadelphia.
It Is the snecessor of the United Statos Rallroad and Mining
Registor, 1f we moy Judge from the contents of the fivst
number, the new porlodical Is in the possession of the real
requisites for success, nnmely, abllity and enterprise. Weo

described as helping to complete the work of destruction be)
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FINISHING LOOOMOTIVE WHEELS,

On pago 6 of our carrent volume, we illustrated an Inge.
nlously designod machine for alotting curvilinoarly the in-
sidos of locomotive whoels mado of wrought iron; and in
further {llustration of the subject of finishing such wheols,
wo publish two views of a tool of German origin, exhibited
by the Ohemuite firm at the Vienna Exposition. 1t ix de.
signed for planing the spokes of locomotive wheels, the tool
traveling at an anglo to the horizontal to provide forin.
ervased thickness of metal at the hub. The tool holder is
loonted st the outer end of & reciprocating ram, said ram
working in guides formed on a plate which can bo adjusted
at differont angles, so that the tool fs made to talee ity et In
a direotion corresponding to
the desired taper of the wheal
spoke.

The tool holder at the end
of the ram is adjustable verti-
cally, and it is also provided
with a toothed are actuated by
n worm, and so arranged that
the point of the tool can be
made to traverse on the arc of
a cirele, convex upwards, this
traverse being self-acting. In
this way the desired rounded
form can be given to tho edges
of tho spokes. The motion is
glven to the ram by a crank of
adjustablo throw in the ordi-
pary way, and it will be noticed
that the carriage on which
the ram is mounted is capable
of being traversed along its
bed by self-acting gear, the
machine being thus madeavail-
able for a variety of work be-

sides that of spoke edgoe pla- A

taken up, nnd necessarily occuples increased wpace. In @
word, it swolls, and in so doing pushes off the puint film,
which, sooner or lnter, drops away from it.  This undermin

ing notion of thoe rust {8 the chief diffioulty ta be mnh‘njlml
with in effectunlly preserving iron surfaces by menng of paints
or varnishes, It s not improbable that the linoloin itself
an oxide, may impart oxygen to the fron, and thus promoto
jta rosting.  This idon has been suggested by Professor Wil

Hiams in o recent troatise on tho subject; and while It is pure
ly speculative, It may account for the oxidation of Iron sare
faces, when to all appearance effectunlly protocted by o film
of paint thick enongh and continuons enough to exelude both

alr and dampnoess,

T

e i ]

ning, This machine is, In
fact, a very useful one for a
locomotive shop where i1 is
desired to turn out highly finished wheels, and is of very

good design generally.
-

The Protection of Iron Surfaces,

The increasing utilization of iron as & material of architec-
tural and engincering construction, and the necessity for
protecting it from surface deterioration by means of some
kind of paint which is atonce economical and durable, have
given the subject to be considered in this article a very great
practical importance to painters, Until within a short time,
onr painters have not seemed to realize that iron required
special treatment, very different from that which would
answer with wood or brick; and during the first ten or fif-
teen years of the history of iron architecture in this coun-
try, the best effects of design and ornsmentation were spoiled
by heavy coats of white paint, which were sure to become

streaked with reddish stains very soon after they were put
on. There has been a verydecided progress—to-
wardsa style of painting at once tasteful, durable,
and adspted to iron as & material of construction
—since white iron fronts were general, and many
of the iron buildings in New York are models of
beauty as wellas strength; but we may consider
the painting of iron an art yet to be learned by a
majority of painters, if we may judge by the
many conspicuous examples of ugliness and bad
taste which disfigure our finest business streets.
In mixing paints for iron surfaces, it is of the
first importance that the best materials only be
upsed. Linseed oil is the best medium, when free
from admixture with turpentine, A volatile oil,
like turpentine, cannot be used with advantage
.on a non-absorbent surface like that of iron, for
the reason that it leaves the paint a dry scale on
the outside, which, having no cohesion, can be
readily erumbled or washed away, Linseed oil,
on the other hand, is peculiarly well adapted for
this purpose. It does not evaporate in any per.
captible degree, but the large percentage of lino.
lein which it containg combines with the oxygen
of the air, and forms a solid, translucent substance,

i T

wonld probably answer, but paraffin Is ax cheap as nny, snd
quite ns good If not botter, the only exception a8 to quality
bolnge made in favor of some kind of vitreous enamel, which ,
while costing more, would certainly be more permanent in
ity benefite.  Brushod upon the outside merely, it is doubt.
ful I parafin wonld have much effect in preserving the
iron, while it wonld eortainly tend to lessen, if not destroy,
the mechanienl adhesion of & surface paint.,  There is no
reason, however, why bridge work, iron fronts, ete., shonld
not be treated with paraffin before they leave the shops
where they are made, which would greatly simplify the
problem of thelr casy and economical preservation from oxi-
In the abgence of such treatment, n careful conting
with the paint nbove deseribed
will probably prove the most
effectun]l means of protecting
iron surfaces.—Painters’ May-
azine,
An Unhappy Attachment,
ww The Dover (Ohio) Reporter
states that a painful gceno oc-
carred in o charch in Bucks
township, Ohio, a few Sundayxs
ago. The church had Intely
undergone repair. Among other
improvements a new coat of
paint was placed on the pews,
followed by a cont of varnish;
the result was most pleasing to
’ the eye, but unfortanately the
varnish had been applied so late
in the week that it had not had
time to become hard before Sun.
= day, when the congregation
flocked to their seats. No ap-
parent inconvenience was suf.
fered until the clergyman was

dntion,

WHEEL SPOKE PLANING MACHINE.

In selecting n puint for ron, mechanical adhesion is a con-
sideration of the first importance.

about to deliver the benedio-
tion, when the congregation
were horrified to find that they
were unable to stand up; they were, in fact, glued, or rather

In this respect, paints | varnished, to their seats. Their spasmodie efforts to rise were

differ widely, but it must be remembered that, in painting or | most distressing to witness; in vain did the clergyman ex-
varnishing a metallic surface, mechanical adhesion is all we hort them from the pulpit to resignation. They were seized

have to depend upon. With absorbent surfaces it is different.
Professor Willinms gives it ns his opinion, based on observa-
tion and experiment, that pitehy or bituminous films are es-

. with a kind of panic, all the more frightful because they
| were for the moment powerless ; at last, by what seemed to

be a simultaneous and herculean jerk, thoy managed to tear

pecially effective as regards their adhesion to iron: for ex. | themselves from their sittings; but at what a sacrifice! The

ample, solutions of asphalt or pitch in petrolenm or turpen-

| pews were literally covered with fragments of Sunday ap-

tine. These are also very effective as regards continuity, | parel. Shreds of silk, lawns, calico, broadeloth, and cassi-

owing to the fact that, in drying, they form plastic films, |

which yield with the expansion and contraction of the iron,
and manifest no tendency to crack. If the surface is rusty,
they penetrate the oxide scale, and envelope the particles
very effectually, making them a portion of the paint. The
solubility of such a film in water may be connteracted by
mixing it with linseed oil. The experiment may ecasily be

meres were left as souvenirs of the tenacity of the varmish
used in beantifying that church and the hapless congrega-

' tion, rushing from the doors, hurried homewards with an ex-

pression on their fuces as though their hearts were even more
severely rent than their garments.

Chemical Action of Sea Water on Bollers,

In all boilers in which salt water is used, the
plates are attacked and the portion of the iron
dissolved is ultimately found in the scale, or the
mud, to which it imparts a brick red tinge. Out
of the three principal salts always present in salt
water, namely chloride of sodium, chloride of
calcium, and chloride of magnesium, to the former
two the deleterious action mentioned is ordinarily
attributed, This, however, is an error, since both
salts are neither decomposed nor altered at the
highest temperatures, and hence they cannot be
caused to affect the iron through the heat in the
generator.

The chloride of magnesium, however, a writer
in the Annales de U Industrio points out, decom-
poses into hydrochloric acid and magnesin. The
former in contact with the iron attacks it, form-
ing chloride of iron, which is soluble in water.
When the chloride of magnesium is deposited by
the salt water on the portions of the boiler, this
result takes place; and the chloride of iron, dis-
solving in combination with the carbonate of lime
already in solution, forms chloride of caleium and
red oxide of iron, which is found in the scale.

of resinous appearance, which possesses much
toughness and elasticity, and will noterack or blis.

ter by resson of the expansion and contraction of the iron with |
variations of temperature. It iy, moreover, remarkably nd.

hesive, is impervious to water, and is very difficult of solution
in essential olls, spirits, or naphitha, and even in bisulphide
of earbon. Another important advantage of linolein is
that it expandsin drying, which peculiarly adapts it to iron
surfaces; since cracks, however minote, resulting from
shrinkage, expose enough of the metal to afford a chance for
corrosion, which will spread in all directions, undermining the
paint and csusing it to seale off, besides discoloring it,

With all its advantages, however, the best linseed oil paint
15 but poorly adapted to long service as a protection to jron
surfaces exposed to extreme variation of temperatare and
to all kinds of weather. Even the continuoux film of lino.
lein, notwithstanding its compactness and the additional
substance afforded by the body of the paints, gradually losses
its toughness, curls up, and peels off. 11 chipped off by ne-
cident before it hind lost it hold on the iron, we find, If we
carefully exumine the exposed spot, that a thin film of oxide
has formed under it. Thix fuct accounts for its diminishod
adheslop. Iron, in uniting with oxygen to form a rust, fp-
creases its bulk in proportion to the nmount of oxygen it has

WHEEL SPOKE

tried by mixing about two partsof Brunswick black with one
of white, red, or stone colored paint, the body of whicl is
composed of red or white lead or lithurge, Red lead is the
best for many reasons, if finely ground and thoroughly
mixed with linseed oil. Any one of several kinds of bitu.
men may be used, either natural mineral asphalt, pine pitch,
or artificial asphalt, such as gas tar or the residuum of pe-

i
! trolenm distillation in cases where the crude ol has beon

distilled beforo being treated with acid. This gives a very
hard, bright piteh, which is soluble in ** onee ron " paraffin
spirit, and which makes the base of an excellent, cheap, and
durable paint for ironwork in exposed positions
During the past few years the writer hias heard many ac

counts of the preservative influence of parafiin  when
applied to fron wurfaces, and can recommend it for nl) clusses
of ironwork which can be treated hot, The most effective
mothod of applylng it is to heat the fron In vaeno, In order
to expand it and open its pares, when paraflin, raised to the
proper tomparature, is ran upon it. By this moeans the iron
18 penetratod to a sufficient depth to afford o very effectunl
protection agninst oxidation, especinlly when o suitable paint
in subsequently applied.  Any non.oxidizable substance

PLANING MACHINE—END VIEW,

It remains, therefore, to find a means of combat-
ting this action of chloride of magnesinm, in or-
der to preserve marine and other boilers in which sea water
i used.
Rt

DISAPPEARANCE OF A VALUABLE Book.—The London
Builder states that the Book of Kells, written by Saint Co-
lumbkill in the year 475, the most perfect specimen of Irish
art, with illuminations, and valued at £60,000, has disap-
peared from Trinity Colloge library. It ix alleged to have
been sent to the British Museum for the purpose of being
bound. The volume is regarded as the palladium of Ireland.
A receipt for it, signed by a Mr. Bond, purporting to be from
the British Museum, bhas been placed in the hands of the
Provost of Trinity College, Dublin. The greatest escite-

ment prevails in the Colloge respecting the mysterions dis-
appearance of the yolume,

Arrres HALr Swuer, HAoue SouvrR.—We are indebted to
Mr. J. H. Parsons, of Franklin, N, Y., for specimens of fruit
g nbove, They are of the greening species, sound and ripe.
The two flavors are quite distinet; the sour portions have &

greener and more full appearance than the sweet parts, which
are softer and of a yollow hue,
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HILLSIDE MINING IN COLORADO.
The mineral wealth of California, Colorado, and Nevadu
is such as to render it probable that there will consequently

~ be an increase in the values of all commodities, owing to the

vastly increased amount of the precions metals which will,
daring the next few years, be brought into the market,
Moreover, the labor interests of this country will be lnrgely
uffected by recent discoveries, as the want of employment
in the Bastern States creates a steady flow of travel to the
Bl Dorado of the Great West,

The San Francisco Ohrondelo reports as follows:

“ Mhe recent wonderful developments on the Comstock are
far ahead of nnything before made on that famous fode. The
great bonansa, or ore body, running through the Consolidated
Virginia, California, and Ophirmines, seems to be improving
in all directions. The general character of the oreis the
game as in all mines—being a mixture of red chloride and
sulphuret ores. The Cali-
fornis mine has come snd-
denly forward as therichest
mine on the Comstock, and
Beleher and Crown Point,
producing over a million
aonth, are thrown into the
shade by the developments
in the mine above men-
tioned. Mining experts who

vls place most astounding
estimates on the amount of
ore insight. Some of these
estimate that in the Conso-

standing in the mine above
the 1,550 feet level, over
%£43,000,000 worth of ore, or
about £27,000,000 in divi
dends. The estimates of the
value of the ore in the Cali-

000 to $150,000,000.
““Plenty of ore is found
in the Consolidated Virgi-
nia, assaying on an average
$0600 pertun. At one place

140 feet wide.

*In the Californin mine
the discoveries are uttract-
ing universal attention.
Quite recently the mnorth
drift on the 1,500 foot leyel
was connected with the
south drift on the same lev-
el in the Ophir, thoroughly
ventilating the mine and
creating a fine circulation of
air. Thecross cut fromthe
bottom of the south winze on the south line of the Ophir,
60 feet below the 1,465 foot level, is developing a more valu-
sble body of ore than anything yet found in that section, no
longer leaving a doubt that the Californin has one of the
richest and most extensive ore bodies ever discovered on the
line of the Comstock.

*The orein the Ophir is the same as that in the Consoli-
dated Virginia, showing that both companies areat work on
the same body. On the 1,466 foot level the bonanza is con-
stantly expanding, and the value of the ore is almost daily
increasing. Itis estimated by those who have taken the
piins to make the necessary measurements that there are
now in sight, on the 1,465 and 1,300 foot levels of the Ophir,
not less than 150,000 tuns of ore. Specimens are here found
that are so pure as 1o be malleable on some of their surfaces,

A specimen taken out here lately assayed over £8,200, Itis
thought that the ore in this drift will average $1,200 per
tun. At last accounts the face of the drift was in the samo
material.”

Our engraving, teken from Harpors' Weekly, shows tho
manper in which mining is carried on in the mountainous
districts where the lodes lie sbove the surface of the val.
leys, embedded in the hills. Many of the slopes are literal.
Iy honeycombed by these horizontal workings, and thoe labor
expended in prospecting for paying ores, frequently without
adequate result, has been very great.  But in the aggrogate,
the yield of the gold and silver has been enormously profits
ble to the Colorado miners, and the occasional failure of »
lode, or an unsuceessful prospecting scheme, is vot likely to

discournge 50 hardy a race,

.

The Cause of Earthquakes and Veolcanocs,

The interesting paper of Professor Robert Mallet on the
above subject, an abstract of which waz first published in
this country (we believe) in the Scince Record, Jovuary,
1878, is attructing much attention. We will briefly recapitu.
lute the points of the new theory.

The various relstions snd points of connection between
voleavic phenomena, earthquakes, and lines of mountain ele-
vation imply thut they are the results of the play of one
set of cosmical forces which have been brought into ope-
ration by the graduul cooling of the carth from mu incandes
cent sun-like state o ity present condition. His argument Iy
us follows: As the cooling of the earth proceeded, the erust
gradually thickened and contracted less and less as the tem.
peratare became lowered. The hotter nuclous, on the other
band, contracted more, boing at a higher temperature than
e crust und Luving & ligher co.cfficient of contraction for

oqual loss of hent, By this process, which is stil golng on,
the crust of the earth would shrink at one rate, and the voastly
hotter central portion at another and greater rate; and cnvi
ties would be formed between the crust and tho nuclous, cavi.
ties which would be inevitably filled by the erushing down of
the solid crust on the more swiftly contracting nueleus, by
the force of gravitation, which is sufficient to erush the hurni-
est rocks; and ns the solid crust follows the shrinking nu-
cleus, *“ the force expended in mutanl crushing and disloca-
tion of its parts is transformed into heat,” by which, at the
points of crushing, the rocks are heated evon to fusion. The
aecess of water to such points determines voleanic eruption.
These points of erushing may occar at various depthy in the
solid ¢rust.  He then proceeds to measure the amount of ac-
tual contraction by the annual amount of heat lost by radia-
tion into space, which is sufficient to liquefy 777 c'nhi«' miles
of ice into water at 82°, and comes to the -.'m'u'lu.uiun that less
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than one fourth of total annual loss of heat would saffice to
produce the contraction necessary for his hypothesis. The
actual amount of annual contraction is estimated at a reduc-
tion of three fifths of an inch, an amount too small to be
measured by any astronomical method, and yet more than
enongh to produce all the volcanic phenomena now to be ob-
served on the surface of the carth.

Aggregate Steam Power of the World,

Dr. Engel, director of the Prussian Statistical Bureau, has
been making estimates, on such statistical data as is availa.
ble, of the total horse power of steam engines in the world,
ns every country has tolerably correct railroad statistics. Dr.
Engel thinks that the following returns with reference to
locomotives is not far from right:

Yean, Nvamen

Unlted States : L R 14,23
Great Hritain : 1572, ... .. 10068
Zollvereln A8 L, B
Hussia 157 2,684
Austria 157 2,800
Hungary 1500 500
France ! . 1800 TR
East Indies 1572 .. 1,55
Italy . : 1872.... L
Holland 182... il
elgium 1570 31
Switzeriand 1568 =5
Pyt 1570, .. 10
Swoedon . e < 1%
Donmark . 1565 n
Norwany 1571 1)
Total . L AbT

It many be wssumed that there are still fouror five thousand
additions! locomotives in countries from which no statisties
have been roceived, so that somethiog like fifty thousand on
gines of that deseription, of an aggregate of 10,000,000 horse
power, are now in use. Dr Engel estimites all the engines
in use~locomotive, marino, and stationary—at about 14,400,
000 horse power,

Assuming that the sbove statistics are approximately cor-
roct, it would appear that one third of all the steam engines
and stemm power in the world are employed in the United
States. This will, in some degree, account for the extruor.
‘«Ihmry industrinl progress of this country and the high rank
it muintains in all departments of practical engineering. The
population of the United States is 40,000, while the aggre.
gate population of the other countries sbove named exceeds
1 850,000,000

Kxtraordinary Inundation of the Nile.

T'he Nile inundation for 1874 reached o higher level than
hos ever been the case within the memory of man, On the
10th of October, whole villages along the hanks, it seemed,
must be swept away ; and had it not been for an bmmense
lovy upon the population for workmen, the losses and de.
struction would huve been enormons, No less than 700,000
people wero set at work opening ditches and channels for the
flood. It wns only by the protracted and severe effort of this
multitude that the danger was ayverted,

Greenhouse and Window FPlants,

Ventilation 18 one of the most important things to look
after at this season, a8 by a little injudicious opening of ven-
tilators many choice plants may be ruined. Always open on
the side opposite to that from which the wind blows. When
the weather is very cold and freezing, air enough will enter
through the little cracks to
afford the necessary ventila-
tion.

Water should be applied
only when the soil isdry ; and
then give an abundance, other-
wise the plants will soon per-
ish. Showerthe foliage once
ortwice a week, except dur-
ing the coldest weather.

House plants usually suffer
from the dry, dusty atmos-
phere of the rooms in which
they are placed. If show-
ered occasionally, and the
thick-leaved kinds wiped off
with a damp sponge, they
well grow much better.

Wardian cases or ferneries
are now in general use among

plant lovers, as they enuble
one to grow a few ferns and
other plants very readily and
with but little attention, ex-
cept to shade from the direct
rays of the sun. Bat little
water is needed after that
given the plants when first
set out; if any mold appears,
the case should be opened
for an hour or two every day.

Bulbs that have made good
roots may now be brought up
from the cellar, and in six
weeks' time will give an
abundance of flowers.

Succulents, such as echeryi-
asand tendér sempervivoms,
will winter in a cool part of
the greenhouse, if kept dry.
Water should only be given
sparingly.

Cactuses coming into flower will require plenty of water,
and those at rest scarcely any.

Insects should be looked after closely; give the house a
thorough smoking once or twice a week, to kill the green fiy
and other pests.—Agriculiuris.

Sheet Metal Pipes.

M. Vanche Denis, of Gaulier (Ardeunes), France, says the
Ironmonger, has invented a system of manufacture of lap-
jointed metallic pipes, by forming a bend in and turning up
the longitudinal edges of u long, narrow sheet of metal. By
curving this band by the aid of a special shoulder piece, and
then passing the band, thus prepared, between a series of
grooved pulleys, which draw toward each other, and clasp
and press together the edges of the metal band, curved so
us to produce a cylinder, he makes a pipe with perfectly tight
joint, and of the required diameter.

CLOSING CRACES IN CAsT IRON STOVES. —~Good wood ashes
are to be sifted through a fine sieve, to which is to be added
the same quantity of clay finely pulverized, together with a
little salt. Themixture is to be moistened with water enoagh
to make a paste, and the crack of the stove filled with it
The cement does not peel off or break away, and assumes an
extrome degree of hardness after being heated. The stove
must be cool when the application is made. The same sub-
stance may be used in setting the plates of a stove, or in fit-
ting stove plpes, serving to render all the jolnts perfectly
tight

W. R. S soys: ' In making a rubber joint, take a piece of
chalk and rub it on the side of the rubber and flange where
the joint is to open ; and when required, they will come apart
easily, and not broak the rubber, altiough the latter may be
burnt and hard. Repeat the chalking before screwing up,
and you will have as good a joint as ever, and the rubber
can bo used o great number of times. [have seen a black.
smith measure u piece of iron and put chalk marks where he
wanted to cut it; he then put it in the fire and heated it to a
bright red, and the chalk was still there, unaffected by the
heat."

A Core ¥on Briaut's Disease—Dr, Hegewald says: Half
pint, thrice daily, of a fresh infusion of the leaves of asplen-
ium scolopendrivm, L., is s most successful treatment in
Bright's disease. This is the hartstongue or spleenwort,

and is said to be popular, in Devonshire, England, and else-
where, for it medicioal virtues,
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: Fine In Bollers,

o the Bitor of the Selentific Ameoricar

In your paper of December 12, & correspondont states that
sine I a preventive of boller incrustation. Seven or elght
years ngo, [ tried the experiment, under the idea that an elec-
trical condition might probably have something to do with
boiler incrustation. The boiler I hind was an upright one, [
placed o plece of zine, weighing about two pounds, on the
dome inside, between the tubes; it romained there about
two months, and during that time the boiler was opened at
tho bottom, on three sides, for a weekly cleaning. T noticed
that the mud (Mississippi mud) was guite different from that
previously deposited.  Before it wax mostly made up of

.

scales: but after the zinc was put in, the deposit was soft, ‘

I will describe the theee most important telals made with
the bronze bearings. 1 placed n sot of trinl bearings under
the necks of o pair of finishing rolls, in a ten inch mill, on
November 25, 1878, On November 28, 1873, thoy were tuken
ont und examined, whoen it was found that they had not worn
ono thirty-second of o inch on the bearing proper; nnd they ‘
were only discarded becanse the collurs wore worh out on ac- |
count of the excessive end wear, caused by forcing the bear- [
ings sgninst tho ends of the rolls by set scrows, to keep the |
grooves over each other.  Thesecond test was n much seyerer
one. A sot of bronge benrings were pluced under and over the !
middle roughing roll of an elght fneh teain on Decomber 2, |
1872, and were used just one year bofore they were worn out, |
[ though the necks of the rolls had been previously badly scored |
by cinders. In the roughing rolls of any mill a lurge amount |
lof cinder is thrown into the bearings, thus msking such |
tests as the above very severe. In the first test, n careful |

J

an explosive effect just about twlee as great as nn equal bulk
of gunpowder. Imagine exploding 8 cuble feet of gunpowder
in n steam boiler!

The figures here given are mther an under than an over
cxtimate, a8 no aceount has been taken of the evaporating
power of the enormous amount of heat mudo seosible by the
condensation of the superheated steam in the botler at the
moment of explosion. R. D. WiLLiams,

Maryland Agricultural College, Md.

Bridging the Niagara Hiver,
7o the Editor of the Scientific American;

Is it impossible to erect a bridge across the Nisgara river
at Lewiston, to consist of one or more arches of some endur-
ing muterial, such as stone, bronze, or iron? Will some en-
gineer answer this question, o1 give an opinion ¥

Such & work, if practicable, and built about 100 feet wide,

-

and scarcely a sign of scale was visible, the surface of the { roller was in charge of the mill; in the second test, i carcless | would be better for the interests of the people of this conti-

iron within looking fresh and new.

jone. The third test was the most severe of all.  One of the |

nent than the results of the late war. It might be built as a

Notwithstanding this favorable action of zine, it 1s not 10 | g jronge plates was put under the upright shaft of & thirty- | monument to Washington, and be dedicated to his memory.

be recommended for this purpose. I found the cylinder, pis-
ton rod, und piston hesd badly incrusted by something
which 1 could not understand; the pump worked badly and
frequently falled, becoming incrusted within, I sent it to
be repaired to the maker, who, on opening it, expressed his
surprise at its condition, and said: *“ How came this staff on
the pump? It looks like calamine.” Zinc as a preveative of
boiler incrustation will not do; if, however, the zinc pro-
duces & galvanic current, and renders the iron negative,
then the experiment is suggestive of a principle that can be
used by an external spplication of the galvanic force.
Carondelet, Mo. L. T. WkLLs

To the Bditor of the Scientific American:

I saw in yourissue of December 12 that an engineer on
the steamship St. Lanrent, running between New York and
France, had left an ingos of zinc in one of his boilers; and
on locking for it at the end of the next trip, he found it all
wasted away to a mere mnd. This is not new here. Mr, J.
J. Nllingworth, Chief Engfneer of the Utica Steam Cotton
Mill, first introduced zine in their boilers nearly 20 years ago;
and by his recommendation it is now used in the New York
Milis' boilers and in many other places. Mr. L claims that
the xinc has a great affinity for oxygen,and thereforeabsorbs
the oxide in the water, and thas prevents its affecting the
iron of the boiler. T herewith send you n couple of pieces
which I obtained from him; and you will see that they are
not all gone to mud, as they would have been if they had
been loft in the boiler a week or two longer. These pleces
have been in the boiler nbout four weeks. In the New York
Mills where soft water is used, the zine will lay there with-
out being affected ; but us soon ss the hard water of the
Sauguoit Creek is used, it begins at onee to affect the zine,
Nor is this all the effect of the zinc in the boilers; it pre-
vents the steam pipes (ranning round the mill for heating
purposes) from rusting.

To show this more conclusively, 1 will say that the piping
in the above mill, where zine has been so freely nsed, has
been in 25 years, and has needed no more than the ordinary
repairs that such pipes require.  But on the other hand, the
company built & new mill (which was started in October,
1869), and, for some reason not explained, there was no zine
putinto the new boilers for about 3 years. The result of
this neglect or oversight was thst the heating pipes all
through the mill began to leak at the elbows, couplings and
Ts; and on taking the pipe apart for repairs, it was found
thst, wherever the steam either struck the T or elbow or
dripped into it, there was a hole eaten into it; and when n
piece of pipe wasto be taken down, there was no telling where
the workman eould stop, because the pipes, Ts, elbows,
and couplings were genorally eaten away. Inlso send you a'T,
which is a fuir sample of all the pipe and other joints con-
nected with it.

When this was brought to the knowledge of Mr. L, he be-
gan at onee to put zine into the boilers of that mill, and the
result of it is that the rusting of the pipes has entirely
stopped, and the bill of repairs lessened accordingly. [ sm
told that the shove engineer has used zine in hig boilers for
over 20 years, with tho same results in all cases,

Utiea, N, Y. AJAX.

— > A ——
Phosphor Hronze.
To the Editor of the Selentific American:

The mannfscture of this alloy was commenced in our eity
in 1872, and has since gradually gained its way into many of
our industrial works. At the time of its introduction, | had
charge of the machinery of one of our Jurge rolling mills, and
was indueced to try it for journal bearings for our rolls and
other heavy machlaery. The dizsadvantage that bearings in
rolling mills labor under Is that they are scarcely ever bored
or fitted in any way, the pattern being made as exact ns pos-
gible, #o 88 10 save the work of fitting. Thus the bearings
are subjected not oaly to the hest indoced by friction, but
also o that imparted to the rolla by the hot iron passing be-
tween them. Add to this the muddy, gritty water run upon
the necks to keep them eool, the Immonse amount of cinder
thrown into them from the hot iron, and ofton bad grease
and & careless roller, and you have s combinution of difficul.
ties that sre hard to overcome. The brass bearings in an
eight inch traln of rolls laat for from one hour to six months,
the latter being the excoption, As T have seen both brasses
und necks cut 80 badly as 10 he worthless within an hour, by
cinders getting Into them, by worthless grease, by hard spots
in the brass starting a neck, by the chipplogs from the neck

~ tearing the brass to pleens, and by the carelessness of the

roller, I kuow what the bearings have to stand

five tun rotary squeezer, and & set of A bronze plates under |
the horizontal shaft. Every rolling mill man knows that it
is an impossibility to keep all the cinder from the bearings
of the horizontal shaft, cover it as you will. The one men-
tioned had four covers, owing to the fact that, as water is
used on the squeeser to keep it cool, it will wash fine parti.
cles of cinder into the journals. After using it from August
1, 1878, to August 1, 1874, having made about seven millions
of revolutions and turned out over ten thousand tuns of fron,
the upright bearing had worn but one sixteenth of an inch,
and the horizontal about one tenth of an inch, a result far
ahead of any other I have ever been able to hear of.

Six or seven grades of this alloy are now made, being marked
by letters, the Sligo, or A, being used principally for jour-
nul bearings. The E brand is almost as harl as steel. 1
send you a sample of the A, and also a chart of its tensile
strength compared with other alloys. 1 have never had any-
thing to approximate it for rolling mill use, excopt n compo-
sition of nine parts tin to one of copper; but this is not often
available, on necount of its low melting point,

I am induced to send youn these lines, as I have not noticed
any actual trinls reported by any of your correspondents, and
for the reason that I have received o many good things from
the table you spread that I cannot refrain from adding my
mite, JORN A, Brasmean,
Pittsburgh, Pa

Steam Boller Explosions,

To the Editor of the Soientific American:

The frightful results of the bursting of steam boilers, en-
talling (it may safely be assumed, in three caseés out of four)
the loss of life or maiming of one or more persons, have led
to many inquiries as to the probable cause of these catastro-
phes. The almost invarisble verdict is rendered, however,
by the coroner’s jury that ““ Mr. ——, the engineer, came to
his death by the explosion of a stenm boiler in the factory of
Messrs. Smith & Jones, to whom no blame is to be attached,
the cause of sald explosion being unknown, reliable witnesses
having sworn that five minutes prior to the explosion the
waler stood at 8 inches over the flues and the steam gage
indicated only 90 pounds pressure to the square inch.” In
some cases, a stoker testifies that he observed a trifling leak
in the lower part of the boilers day or two previously, but did
not mention it, as it appeared =o insignificant. Let us, how-
ever, examine into the subsequent effects of this insignificant
leak.

The nature of the effects of one of these apparently spon-
taneous explosions, the demolition of the entire building in
which the boiler was, the shattering of all the windows for
some distance around, and the deafening report, all preclude
the possibility of our assuming a steadily inoreasing force as
their canse. A sudden nnd violent foree, such as caused by
the explosion of gunpowder, has evidently here been at work.
Witness the bursting of the Westfield's boiler, of which two
pieces, smashing through bulkheads and machinery, traversed
the entire length of the ferey boat and lodged respectively in
her stem and stern, 1 need not recall, to the recollection of
your New York readers who visited the seene of the disaster,
the appearance of the bulldings near the excavation on the
New York and New Haven railrond one year ago, occasioned
by the explosion of the boiler of (If my memory serves me)
but o six homse power engine.  Since such offects as thess
could only be the result of some sudden and violent force,
where must we look for it?

It is obvious that no steadily increasing power could pro-
duce the wo well known effects of bursting boilers, as is
showa by the manner in which they do oceasionally burst
while belng subjected to the water test.  Then, as s rule, o
line of rivets gives way, or a seam toars open; but in no case
is a fragment torn completely away, as is almost invariably
the case when they burst while in use,

The reason is simply this: Let us nssume that a boller
containing 1,000 pounds of water gencrates steam 1o & pres-
sure of 90 pounds to the square inech, Aceording 1o Régnault,
the temperature of the water in the boller would be 818°
Fah., or sbout 106" above the boiling point under the ordi-
nary stmosphoric pressure.  Now supposo the boller to burst
from weakness of a plate or corrosion of a line of rivets. |
The pressurs is instantly relioved, but the water in the boiler
in 108" abore ita natural boiling point,  Now the heat required
1o ralse 1,000 pounds of water through 106° would raise sbout
586 pounds of water through 1807, or, sccording to Lavoisier,
would convert about #¢ as much water into steam at the
ordinary stmospheric pressure.  What is the consequence ?
About 207 pounda of water are instantly concerted into steam,
accupying abont 2,500 cuble feot: in other words, producing

If such an enterprise can be inaugurated and completed in

| twenty years, I will give $500 toward it, and 500 to creste

u trust fund of §100,000 for the engineer and the family of
the engineer whose skill shall be used to this end.

We have s monument of ‘he war system in our colossal
debt: nmow let us have one for a better purpose—one that
shall interlock the friendship of two great and growing na-
tions, Canada and the United States, and put them on good
belinvior and progress in the arts of peace. [ make this pro.
position in the highest hope for results to industrial progress.

C. A H

[The suggestion of our correspondent is u good one. We
think it probable that such a bridge could be built, and that
Cuptain James B. Eads, of St. Lounis, Mo,, is the man to
execute the work.—Eps.]

A New Light,

Considerable attention is now being given in Paris to a
new Ilnmp, the invention of Messrs. B. Delachanal and A.
Mermet, and intended for photographic and other purposes
where a brilliant light is required.

The media employed are carbon sulphide and binoxide of
nitrogen. Ignition of binoxide of nitrogen containing vapor
of carbon sulphide produces a brillinnt flame of a violet blue
tint, peculiarly rich in chemical rays. The carbon sulphide
lnmp by which this flame is produced continuously is con-
structed simply of a flask with two tubulures, the vesse
having about 305 cubic inches capacity. The flask s
filled with spongy fragments of coke, or, better, of dried
pumice, which imbibes the carbon sulphide. Through the
central tubulure passes « tube to within a short distance of
the bottom; in the other mouth or tubulure is fized o tube
of larger diametor, about 785 inches in length. The
latter tubeis of glass or metal, and contains an arrange.
ment acting as u safety valve as well as impeding return of
the gas and preventing explosion. Binoxide of nitrogen Is
passed by this tube into the flask, and the gaseous mixture
is conducted by a caoutchouc tube to a kind of Bunsen
burner, from which has been removed the air port and the
cone regulating the supply of gas. The binoxide of nitro-
gen is produced by a St.Claire Deville apparatus ; but instead
of decomposing nitric acid by copper, which would be too
expensive, a mixture of nitric and sulphuric acid is caused
to act upon iron,

The flame, which is about 10 inches in hight, possesses
high photogenic properties, and is much superior to the
light obtained from the magnesium ribbon, The apparatus
is nearly as portable, the mixed acid being contained in one
vessel which communicates by a tube with & vessel contain-
ing fragments of iron, Supply is regulated by a cock. The
flamo is constant, unlike that of the electric light, and is not
subject to spontancous extinetions like the magnesinm
lnmp. Photographs of humnn subjects are obtained in a
less exposure than fourteen seconds.  Photometric tests
sliow (flame for flame, per measure) about twice the power of
the oxyhydrogen light.

The Inventors are studying the question of development of
the green coloring matter of plants by means of this light.
The experiments are being made in' M. Dumas’ laboratory at
the Centrul School of Paris, and the result will shortly be
made publie,

=P
Juw=Wrenching Chemleal Nomenclature,

Is it not about time that something was done to simplify
the chemical names of organic compounds? It seems to us
thut some of the new cognomens trench closely upon the
bounds of absurdity; and while thoy may be clear enongh
to the older chomists, accustomed to words which would
stagger the best of orthographists, we submit that they tend
to lieap up a mountain of technicality as unnecessary ox it is
discournging to the coming student, and thoroughly unin
telligible to the general reader,

A recont number of the Deutschs Chemische Gesellschaft
informs us that a certain chomist has studied orthoamidosro-
sylparasulphurous neld, und that by *he aid of hydrochlorie
ncld and chlorate of potash he hus transformed it into (ré
chlororthotolaquinone,  Further on the author disconrses on
nitrorthocresylolparasulplarous ncld, and finally some other

[ chomist hurls at us the fearful juw-breaker of nitrate of

ethenyldenitrophenyldiamine. Thero are plenty more exam-
ples of this kind bofore us, but we spure the reader.  These
names are of German origin,snd hence the German chemists
are respousiblo for them.  Goothe,in his ** Aphorisms on the
Natural Sciences,” says: ** The Germans have the gift of ren-
doring the sclences insccessible,” s sharp critiolsm which
finds an apt Mustration in the present instance. . ¢
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PRACTICAL MECHANISM.
Nusnen XV,

BY JOMIUA ROSK. [

MOVEMENTS OF PISTON AND CRANK. '

The varlation in the supply of steam, when considered in |
proportion to the amount of piston movement, to which
reference has alrendy boen made, arises from the irregulnrity |

different parts of the stroke: which irregularity is due to |
the varying sngles of the connecting and slido valve rods |
during the stroke, but mainly to those of the connecting rod.

The amount of this irregularity will vary with the lungth of

the connecting rod; the longer the connecting rod is,thoe lesy

will beits variation.

The fly wheel, acting as an equalizer of the power of the

engine throughout the stroke, travelsat n comparatively

nniform speed: and nearly the whole of the variation of

_speed (caused by the unequal admission of steam during one |
stroke, a8 compared to the other stroke, necessary to com-

plete & revolution of the engine) falls upon the piston. In

an engine of 12 nches stroke, the connecting rod being,say,

23 inches from center to center of its journuls, the piston

will have moved 6§ inches of its stroke when the crank

has performed the first quarter of its revolution, and stunds
at or near its point of full power,as shown in Fig. 52, which

n7 52.

represents o cylinder, piston, piston rod, connecting rod,
and crank in the positions referred to, the piston Laving
moved from the end, A, of the cylinder. While the crank
is moving the next quarter of its revolution, the piston will
move 5} inches only, thus completing gta stroke of 12 inches,
Moving the erank the third quarter of its revolution, we find
the piston to have moved back 5} inches, standing in the
sume position us it did at the end of its first movement of o
quarter revolution. During the last quarter revolution of
the crank, the piston moves 6% inches, both piston und erank
returning to the respective positions from which rthey
started,
STEAM SUPPLY,

The inequality of the comparative piston and crank move-
ments here disclosed causes the supply, expansion, and ex-
haust of the steam (in common or simple slide valve engines)
1o be irregular and unequal at one end of the cylinder as
‘compared to the other, as shown by the following example,
tuken from a working engine of 12 inches stroke, the eccen-
“tric and connecting rods being each 23§ inches long, the
steam ports i inch wide, the width between the steam
ports being 3 inches and the valve having £ steam lap,
with neither lap nor clearance on the exhaust side. The
stroke of the valve was 21 inches,or just sufficient to permit
the steam ports to open to the'r full extent. Commencing,
then, when the piston is at the front end of the cylinder,
that is to say, at the end farthest from the crank, we find
the following respective movements .

TABLE 1.—FRONT STROKE.
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movement, in the buek stroke ns compured with that of the
front strolke; but this fnequality 18 somoewhat compensated
for by the fact that tho cuble contents of the steam spuce in
the eylinder is greater in the case of the stroke tabulated in
No. 1 than it is in No. 2, bocause of the space oceupied dur- |
ing the latter by the piston rod.

The expansion commences enrlier in the stroke, and ends
carlier; and the distunce movoed by the piston under expin-

stroke,  The effect of the irregulurity will, however, be more
corroctly understood by comparing the movements, as shown
in the following table

TANLE O,
Movament of erank Movemont of plyton Average port oponing
Ist, quurter.. oo, eod B dnchos. . eoaen.. 148
2l O aveaniee v B} W vs s A‘Gsﬂo
T T o S Rl 134
Ath L P e e 0y L Tty T, ,064,

A comparison of the first and third quarter revolutions of
the erank : during eanch of which it moved from o dend center
into about full power, and during each of which the piston
moved from one end towards the middle of the cylinder:
shows that, while the piston moyed the greatest distance in
the first, it received the least nmount of average port open

ing, and henco the least supply of stenmn. A comparison of
the second and fourth quarter revolutions of the crank, dur-
ingeach of which the piston moved from near the middle of
the eylinder townrds one end, discloses that, while the pis-
ton traveled the least distance in the second, it received the
most steam during the fourth quarter revolution. Nowlet
us compare the second and third quarter movements of the
crank with the piston movement und steam supply. Dur-
ing ench of these movements, the piston traveled an equal
distance; but we find the average opening of port for the
admission of stenm to be fof an (inch nearly one third)
greater in one case than in the other. So likewise a com-
purison of the first and fourth quarter revolutions of the
crank shows that,while the piston and erank moved an equal
distance in both cases (numely, the crank & quarter revolu-
tion and the piston 63 inches of the stroke), the average
port opening for the supply of steam was very nearly double
inthe first quarter of what it was in the fourth. So far,then
us we have considered these movements, the steam supply
has been (in consequence of the area of the pert opening) in
each case the least, in proportion to the distance moved by
the piston, where it should have been the most, and vice
versa.

The first quarter movement, considered in relution to the
gecond, shows the steam supply to be the greatest when the
piston movement is the greatest ; but the third quarter move-
ment, as compared with the fourth, discloses the greatest
discrepancy of all, since not only was the port opening more
than double in one case of what it was in the other, but the
greatest amount of port opening was given to the least
amount of piston movement.

Considering the port opening with reference to the crank
movement only, it would seem to be desirable to have an
equal average of opening for each quarter movement; but
when considered with reference to the piston movement
(that is, with reference to the amount of steam which is re-
quired to pass through the port in a given time), it becomes
self-evident that the area of the portshould be greater when
the piston is traveling fast than when it is traveling slowly.

‘We must, however, consider that, during the second and
fourth quarter revolutions, the piston is at that end of its
stroke where the exhaust takes place; so that the piston Is
not under steam (during each respective quarter movement)
for the whole of the movement. Hence thesmallnessof the
opening of steam port is not so disproportionate (considering
each quarter movement of itself, and not comparatively with
another) as it would at first sight appear to be.

It must also be remembered that, since the ports are of
rather larger srea than they would be if employed as steam
poris only, instead of as steam and exhaust ports alternately,
the inequality of port area during the movement, shown in
the above tables, is not experienced to so serious an extent
as it otherwise would be, It is, however, felt by the engine
to a sufficient extent to render it of great sdvantage to give
to the valve (when it has not more steam lap than one half the
width of the steam port) more travel than is absolutely necessa-
ry to open the ports 1o their full width; because not only does
a small amount of inereased valve travel more nearly equalize
the aversge stoam port area, but it gives to the engine a much
botter and quicker supply of steam. It may thus be ae.
copted as a positive rule that such a valve should always have
this increaso of truvel, as will be hereafter shown, there be-
g advantages due to this increase on the exhaust as well as
on tho steam sido of the piston.

Testing and Mounting of Lonsos.

Mr. E. L. Wilson, describing s visit to the establishment
of Ross & Co., London, says, in the Philadelphin Phoetogra-
pher: ** The number of tools or curves in this establishment
Is very groat, consisting of upwards of two thousand, all of
them boing ground with such securacy that the curvature of
each Is known 1o the fourth pluce of decimals, their respec-
tive radii extending from 80 feet down to 0°1 inch (a han-
dredth of an inch). Tho curvature to which any particular
lens is to be ground is caloulated mathematically to suit the

| refractive and dispersivo ratios of the glass of which it is to

bo formad ; and afteér the lens is finished, if, on examination,
it fails to como up to the standand of sharpoess, the particu.
Iar surface which exercises control over the shortcoming is
reground in & tool one degree deepor or shallower in curva-
ture, to suit the requirciwonts of the case. The moest intense
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sharpness is insisted upon a4 n sine qua nep in this estab-
lishment, no portrait lons being wllowed to pass into stock
unless it can produce o picture with open aperture sufficient-
ly sliurp to bear a large degree of magnifying. Such anides
ug diffusion of focus i not recognized, the reason nssigned
being that, if onee « lens is made that will produce absolute
| sharpneys, perfection of definition can at will be destroyed in
any special case by the mere interposition of s transparent

of speed in feet por minute at which the piston travels ut glve stenm I8 4 inch more in the buck than in the front | pellicle, or even a sheet of homogencous paper, between the

| negative and the print, the latter of which will thus possess
| that quality known ag diffusion, although from the very sume
negative maey be obfained an enlargement of the greatest
sharpness and perfection. One large shap in this factory is
|devoted to brass turning snd fitting, and wumerous work-
men are here engaged in making the new small symme-
trical lenses. In this kind of lens the Messrs. Ross have
effected a reformation that has, for a long time, been
much desired by photographers, namely, the reduction of the
dinmeter of the lenses to the smallest possible size, and the
| causing of the whole series of twelve to screw into one flange,
one cap also fitting all of them. This series of lenses con-
sistg of twelve separate combinations, all, us I have said, of
the same diameter in mount, which, by the way, is very
| small, owing to every superfluons portion of glass being re-
|moved from the lenses, which are thus reduced to scarcely
!moru than the size of the stop. Their foei range from ! inches
{10 21 inches, a lens of the latter focus covering a plate 21 x
25 inches.  So small and light are they that a photographer
may without any inconvenience carry several of them in his
pocket, and screw into his cameraany one of them which,
from its focus, is best adapted for the representation of any
specinl view. It would be well if this system of having one
standard flange for all lenses up to a certain size were more
prevalent, for it would prove & boon of inestimable value to
photographers. The system of universality of serew has for
many years been in use in connection with the object glasses
|'of microscopes; and no matter now in what countries either
microscopes or objectives may have been made, all are fitted
to one gage. The varying diameters of photographic objec
tives will ever, of course, prevent the adoption of one indi-
vidual flange for all purposes: but what can and ought to be
done is the adoption throughout the world of a series of
flanges, as few as possible, of recognized and standard sizes.
Notwithstanding the small dimensions of the symmetrical
lenses, they work with greater rapidity than those of large
size, when used under similar circumstances of lighting and
aperture,

The racks used for portrait lenses are toothed in the solid,
s0 to speak, and are sawn asunder afterwards, three dozen
being made at a time.

The cutting of screws, in the tubes, cells, and flanges, is
effected both by hand snd by mechanism attached to the turn-
ing lathe, the special mode to be adopted in each case being
determined by the size of the article. The screwing of the
tube of a lens of ten or cleven inches in diameter would
never be undertaken by hand alone; while on the other hand
the services of the lathe screwing machine would never be
had recourse to in the case of & small symmetrical lens,

When two achromatic lenses are to be mounted, they are
first of all placed in a trial mount, so adapted as to permit of
an approximation or separation of the lenses. The test ob-
ject is a watch dial placed at the extreme end of the testing
room, and the image of this dial is examined through a pow-
erful eyepiece. Unless it can divide the closest lines upon
this dial, the lens is rejected. In this trial both the central
and oblique pencils are examined, and the exact amount of
separation of the lenses from each other is now determined
by experiment and marked upon each pair, as the instroctions
for the workman to whom is intrasted the dusy offthe final
adjustment of the length of tube, an operation which in-
fluences materially the performance of the lens, when it is
considered that so nicely poised are the qualities, in some of
the combinations of more recent production, that a deviation
of u fortieth part of an inch from the exact distance, required
and determined in the way described, will affect its perform.
ance and be detected by the manager in course of the final
trinl, which is made after the lenses have been finished.

The consulting engineer of the firm of Ross & Co, is Mr.
F. H. Wenham, who hss apartments upon the premises,
Most of the modern improvements in the microscope owe
their existence to the genius and executive skill of this gen-
tleman, who, by his invention of the binocular microscope,
hix simplification and Improvements of 3lw ohjeot glasses,
which thrgughout the world are all now made upon his prin.
ciple, his parabolic condenser, and other inventions, has ac-
quired a name which will over be associsted with the high-
est department of optical sclence, both mathematical and
spplisd.

Turkish Steam Eogineoriug.

Some ironclad ships were recently built in England for the
Turkish government, and sent out under the caro of English
engineers.  On arriving at their destination these were dis.
oharged, and Turkish mechanios substituted,  Like all other
persons who undertake matters which they have no fitness
for or knowledge of, these porsons came to grief st once.
Boing roquired to start the engines of the
much deluy ensued ; the engines did not start, they
pronounced **all wrong,” and ono officious party,
impationt aftor having moved ;
some cocks, which ke thought right thing to
work, and went for them at once.  Ho was scalded by recolv.

 jot of steam full (n ot
only matters, but himself
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 novel festures in the device represented in the sunexed
in armangements Whereby a part of the
1o prss through fibrous materinl satumted

mnquld. This increnses the i ioeting
o o s while economizing the hydrocarbon,  The
made of mny sine and shape, and be profit:
in elnimed, fn gas works,
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The fibrous substance is packed in the space between the
outer casing, A, and an inner wire cloth eylinder, the annu-
lar chamber between being covered with a perforated plate,
G. L isa central cylinder within the wire gauze, suspended
and held out from the latter by springs, K. Above this cy-
linder is a truncated cone, H, which opens above just below
the discharge tube, C.

The carburetting liquid’ is poured into pipe, M, the orifice,
O, being previously opened. It then flows into the annular
trough, N, and filters through plate, G, into the packed ma-
terial. The gas is sdmitted through the pipe, L, under cy-
linder, I, a portion rising through said cylinder and combin-
ing in the npper part of the appamtus with another portion
which passes up through the saturated substance and thus
nbsorbs the hydrocarbon vapor.

This invention wus patented Noy. 8, 1874, through the
Beientific American Patent Agency, to Messrs. H, Venners
and G. H. Judy, of Cumberland, Md.

THE TOMPKINS UPRIGHT ROTARY ENITTING MACHINE.
The elalms which this machine has upon present public

—

presser whool stands have boon made heavier, and an excel.
lont stop motion ix provided, which does not nllow the nooedles
to load up. By means of & new inside plate and burr ad-
Juster, aftor the bure I8 sot for angle, radinl position, and
dopth, which con be done before the eloth iy put on, the burr
muy b ralsed or lowered to o nicety without losing thoother
positions,  For this purpose s two sized doublethronded set
sorew is employed, out Fight and left hand, and so pluced ns
10 be regulatod from under the eylinder without cutting the
oloth, and #0 connected s to linve no lost motion in its
thread ; it is 20 eut that the bure moy bo yarled or depressed
uny number of hundredths of an ineh

The tadeoup b o lght fron foame, and haogs and tarns on
w hardened stool stop, #o shaped ws to form of itsell n self
oller, Tt isdriven by & gear motion instend of the usual
e ; sald gear hns o huanting tooth, which gives to the taking
motion an ever changing movement, which, contrary to the
The emery
rolls are not geared together, but are so placed as to get the

cam, tends to Keep the eylinder true and steady

same result
enters the sustaining arms to equalize the strainon the cloth,
spcings s deswn ont moré than

The swing rod is squared at each end where it

in case one of the long spirl
its mnte.  The areangement to ralse the dogs and loosen the
cloth is instant in its effect,  In changing from n gleove eyl.
Inder to body size, & new take.up is not required

A machine or table complete has two exlindors or heads,
each head generally knits four thresds at once, and each
thread, or the machinery necessury (o koit it, is enlled a feod,
The machines are finished ready 1o belt excopt the needles,
The same table does nicely for a single eylinder. * One girl
can attend to six evlinders, The table oceupies a space of

6 feot 6 inches in length by 2 feet 4 inches in width; total

A NEW ELECTRO-MAGNETIC MOTOR.Y

The novel electro-magnetic engine (Husteated in the annexed
dingram is adapted for driving sewing machines or other
light apparatus.  The inventor claims that it is so constructed
that the magnots and armatures nre hold in eontact for o
sufliciently long time for the magnots to exert their full
power hetween the opening and elosing of the circuit, even
when the armature wheel is revolving rapidly.

The armatures, D, nre socured to the vl of wheel, C,
which rotates the shaft, B, from which motion is imparted to

hight over all is about D feet: weight, all told, i 1,340 lhs,
The needles used are the spring beard, and, for convenience, |
preparatory to putting them in the cylinder, are placed in a ‘
mold in pairs, and leaded by having a composition, resemb.

ling solder, poured around them while o held. The gage is |
determined by measuring the needles, and counting the leads
when set in the cylinder, For instance, 14 gage has 14 1eads,
or 28 needles in 8§ inches in length, mensured on the circu-
ference. To change from plain to rib requires only four new
presser burrs,  In regard to the proper speed of the needles
for the different sized cylinders, needles, and yarn, some be-
lieve a quick speed to be best, and others econsider it policy
to use more machinery and run it more slowly,

As examples of the capabilities of the machine, the manu-
fucturer informs us that a single cylinder apparatus of 22
inches diameter, 20 gage, 4 feeds, knitting common hosiery
yarn, cotton and wool mixed, ranning 45 revolutions, has
020 needles, thus making 165,600 stitches per minute. A
16 inch cylinder, 20 gage, 4 feeds cotton yarn, is running 79
revolutions, and making 212,352 stitches per minute; the
same cylinder has been run as high as 85 revolutions on the
same yarn, at which speed it made, per minute, 228,480
stitches. Another cylinder, 19 inch, 80 gage cotton yarn, is
runciog 88 revolutions, has 1,193 needles and is making
181,374 stitches per minute.  Usually an 18 inch cylinder, 15
gage, is run 45 revolutions, and a table of 2 heads, which
turns off, per day of 11 hours, 160 1bs. of knit cloth, aver-
aging 15 dozen goods, exclusive of waste, is considered as
doing fair. The machine is so geared within itself that 113
revolutions of the recelying shaft will give 45 revolutions of
the cylinder. The receiving pulley is 10 inches in diameter.
and is made for a 2§ inch belt.

For further particulars address the munufacturer, Mr. C.
Tompkins, Troy, N.Y,

T'0 move o tight glass stopper, hold the neck of the bottle
10 a flame, or take two turns of a string and seesaw it. The
heat engendered expands the neck of the bottle before the ex-

favor cannot be more forcibly pointed out than in stating at
th= outs>t that it is = standard spparatus

—if we may o term one which has been in '
successful use for nearly twenty yemrs—re- !
modeled, made from entirely new patterns,

and provided with all the improvements

which its long trial has suggested to the
original patentee. For an idea of its simpli-

city, and at the same time beauty, of design,

we refer the reader to the annexed engrav-

ing,in connection with the following detailed
deseription :

‘The table is of iron, paneled ; the shaft
bearings long and well Babbitted, and the
connter pulleys sre large in diameter and
narrow faced, 5o as to allow of ready shift-
ing of the belt by the stop motion.

The exlinder bas a long, large bearing,
and the principal wear i at the lower end of
the hub. The metal is thick whero the cap
screw enters, and there are three arms,
which enables the attendant to reach the
burr adjuster without the necessity of cut-
ting & hole in the cloth. The cap screws
are tumned ont of solid seamless iron.

The slotted circle which sapports the feed
stands is firmly bolted, and allows the at-
tendant to nieely adjust his stands to any
sized eylinder, The bedplate and tube are
cast together, instend of separate, securing
perfect rigidity. The center shaft is held
up to ity place by u single set scrow, which,
when , sllows the shaft to drop
down, and no gives room without disturbing
the take-up to take off the cylinder with
needles in their places. The sinker and
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the machinery to be driven by the pulley, E. F are the
magnets, from each of which a wire, /7, leads to a clamp, G,
to which a wire connecting with the battery is secured, The
other battery wire is fastened to clamp, H, so that the frame,
A, forms part of the circuit.

From each magnet a wire leads to adjustable bolts, 1, which
are arranged in an arched slotted plate, J. These bolts carry
springs, which in turn support wheels, L, the peripheries of
which are in contact with the rim of the wooden disk,
M, on shaft, B. The edge of this disk is covered with wide
and narrow strips of metal, ranged alternately and insulated
from each other, which strips are connected by wires with
shaft, B, so that when one of the wheels, L, pusses upon the
narrow pieces the circuit will be closed; or when a wheel
renches & wide strip, the circuit will be broken,

The purts already deseribed are also so arranged that the
oireuit will be closed as each armature passes upon each mag-
net, and will be broken when the reverse takes place. The
nrmatures sre made in the form of a double U, and are so
secured to the wheel as to overlay the sides of the rounded
ends of the magnets. The magnetic force on all sides of

pansion reaches the stopper.

7

ITTING MACHINE,

the poles, it is claimed, is thus utilized.

Patented through the Sclentific American
Patent Agency, Nov. 17, 1874, to Mr. C. J,
B. Gaume, of Brooklyn, N. Y.

— <o
Mauking Collve,

Les Causories Scientifigucs states that M.
Doyen has been investigating this subject,
and has proposed the following method,
which is simple and can be casily tried by
any housekeepor:

Heuses 16 grammes (bout hadf an ounce
avoirdupois) for two cups.  I'he berries are
to be powdercd just before they nre used.
Three fourths of the powder is thrown into
cold water, which is made to boil, and kept
boiling for ten minutes. Then the remain-
ing fourth of the powdor is cast in; the pot
is removed from the fire, covered up, and al-
lowed to remain five minutes, The liguid
is now ready; but it may, if desired, be
passed through linen. So prepared it is
brownish, not black, and slightly turbid
from the fatty matter, of which coffee con-
tains 12 per cent. When coffee has to be
carried on a journey, as by an army on the
march, M. Doyen has the ronsted berries
ground into an impalpable powdor, which is
then  slightly moistened, combined with
twice its welght of sugar, and pressed into
tublots liko chocolute. ‘I'hesé ave dried and
wrapped in tinfeil, aud the coffee ration
thus prepared may be used very speedily;
for if cast into boiling water, the coffes is
ready, Preclous time und the necessity of
having coffee mills is thus saved,
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THE LIGHTHOUSES OF THE UNITED STATES.

We have heretofore callod sttention to the efficient sys
tem of beacons which Is being completed along our Atlantic
and Pacific consts, as well s on the shores of the great lakes
Most of the lighthouses nre modern structures, and are cot
mendable for their thorough efficiency and the engioeering
skill shown in their construction ; and many of them possess
considerable architectumml merit.

We pablish this week two more examples of American
“ghhoun. both on the coast of California. The first of
these is at Pledres Blancas, a point about midway between
the lighthouses on Points Conception and Pinos, and Is dis
tant about 150 miles from each. An appropriation of $75,000
was made for this work, which has s first.order light and
fog signal.

The second illus.
tration shows the
lighthouse for the
g Straits of Kar
"~ quines, Calliuruis,
. An appropriation of
e $20,000 was made
for this structure,
: which Is to mark
! the entrance of the
" Straits of K”
) quines, A location
on  the southern

soviety of Telegraph HEoglueers,

pounds, hinve beon exhibltod beafore thi Lyewum of Nutoral
At u recent solrée of this Soclety, London, the grentest fea-

History In this eity,  "T'his specimen was found nt Nashport,
on the Ohlo canal, in & bed of peat, which was buried under | tures of the evening were the elpetro.motograph exhibited by
strata of elay and sand, and npparently belonged o the same | Mr R 8 Culley, Eogineer-in-Chlef to the Post Office Tele-
age as the forest bed found In the middle portions of the | graphs and some specimens of boriug worms exhibited b:r
drift deposits of Ohlo Mz, Browning under his microscopes

g ' e electromotograph was discovered by Mr. Thomas A,
Mapld Transit, Edisan, of Newark, N.J. who, in a Jetter published & fow
ks ago in the BOIENTIFIC AMERICAN, described hig expe

Woee ks

a -l - ‘

Mr. Ebenezer Hawkine, of Islip, N. Y., has recently ob

tained lettors patent for a milroad for tnking and leaving | riments in chomical telography, wherein he met with the pe-
passengors without stoppiog the train, o desiderstum which, '«"lll.u force ho obtained ; from ',h?' lottar, and the idens con-
if it could be effected, s of great importance in clty snd sub ]lumwl in it, the instrument exhibited was mnde, [t has been
urban railways, oy o large share of the time of n.-'\,v}mv.: on | known for years that marks could by made on chomically pre-
such rosds is lost by stopping and the previous and subse. | pared paper by passing ‘"”_""‘" of """"h'“.‘ 'l'"'u‘!'h a
quent slow truvel, Mr, Hawking plan consists in starting ! style resting on the paper, which pussed over & metal dram,
these marks being
produced by chemi-
cal  decomposition.
In his experiments
Fdison noticed that
with eertain compo.
sitions  motion was
produced in the le.
vor halding the sty-
lus which was
causd  apparently
by the sudden de-

rense of friction of

shore, just opposite

the paper. It was

Mare Island, was
recommended ; but
a8 none saitable
was found, the final
seloction of site was
made on the south-
ern end of Mare
Tsland,
The French
Meter.

Sir Edmund Beck.
ett is a true En-
glishman, and does
not love the French
measure. He says:

*The polar axis
is  estimated
7,800} miles, or 500
willions of inches
a thonsandth part
longer than our
present  standard
inch, which proba
bly only came by
accident to be what
it was when the
standard was ta-
Kken, and might just
as well be a thou-
sandth more, True,
the other European
nations have inches
too, and some of
them are rather
longer than ours.
The French meter,
80°871 inches, is the
worst measure in

of the moon. Yet there are people who have eogaged in
the crusade of trying to force on us this bad, erroncous, ar-
bitrary, and revolutionary messure of a nation which tried
also to abolish the week and make a new ono of ten days,
and whose langunge Is declining over the world, while ours
already provails over more regions of the world than any
other, and is evidently destined to adyance more and more.”

Sir Edward, we think, is about right. The good old yard
stick 15 a better measuro than the meter.

Glant ;onvor.
Drawings snd specimens of the remains of the great extinet
 boaver, castoroides Ohioensis, an animal closely allied to the
of modern times, but of giant size, belng about five
or ix feet in length, nod weighing probably from 200 o 400

found that paper
prepared with caus
tic potash and a sty
lus tipped with tin
gave the most fa-
vornble results, In
the clectro-moto-
graph exhibited by
Mr. Calley, the sty-
lus was of tin, bat
held in a peculiar
formu of '“[', which
brought s very great
amount of friction
on the paper, so
much so that, when
the instrument was
started, the great
friction carried the
stylos forward, Im
mediately a current
was passed through
it, decomposing the
paper, all friction
secmed to cease, the
clip, by the strong
force of its springs,
was drawn back:
and this occurred
each time the cur
rent passed, and so
long as the current
existed the clip re-
mained in its nor-
mal position. Im.
mediately, however,
the current ceased,
the friction of the
paper showed itself,
and the stylus was
drawn forward.
This motion was

-
i

:.2‘: o > = 5. made andibly mani-
= 1 e 25 t by the position
= fest by positic

1~ of a smuall bell which

was struck loudly
cach time & current
passed and  de-
stroyed the friction.
So perfect was it
that the Morse sig-
pals sent by thekey
were perfect and
accurate as recorded
on the bell. This
little instrument at-
tracted  crowds all
through the even-
fog, and it may be
fairly characterized

Mp._xal. yaluo LIGHTHOUSE AT THE ENTRANCE OF KARQUINES, CALIFORNIA. as one of the most

interesting scientific

from each depot an auxiliary train on s side track, to be novelties produced for s Jong time.
coupled to the main line through train as soon as the former | Engineering says: ** It may undoubtedly be termed 4 new

has attained a similar speed. Passengers can stop from the | discovery in Science.”

main line train to the suxiliary, and the latter will bo un. | The specimens of boring worms were found in the cable
coupled in time for stoppage at the next depo’, and the pro- | between Holyhead and Dublin belonging to the Post Otfice,
cess will be continuous. and were picked up inside the cable not fur from Holyhead,
* They were of three varieties, two of which are of somewhat
A REMARKABLE result hus recently been obtained by Messrs. | large type, runging from one inch te three inches long, and
Brown & Co., of Sheflield, Eng., with a disk made from a rail | they appear to have strong proolivities in favor of hemp.
saw and Totated ot 8,000 revolutions per minute. As the | Throogh the slightest opening thoy penetrate and enjoy
disk was 9°6 feet In dinmoter, the veloelty of its clrenmier- | themselves among tho covering, which they utterly destroy.
ence was in the neighborhood of §6,400 feot per minute. [ The third variety s small and apparently insignificant, but
Steel rails were cut with astonishing rapldity, and oven | to submarine cables it is a dreadful enamy;pdumhl‘
melted. Millions of sparks were thrown off, but no lieat- | throngh the hemp and boring at once into the gutta percha,
ing of the disk could be detected after tho cutting, it Anally produces a fault. These specimens were sent by

| ! d TSR TSR
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x mmhum*mﬁ them so as tosho The entire box which encloses these parts is hermetically
their leading peculiaritios. Close to theso microscopes were | closed.  The ends of the multiplicator wires are soldored
nced somo spocimens of gutta perchn insulated wire froely | inglde the box to two sorew posts, « y, whorowith the instro.
marked by them. _ mont Is eonneeted with the cable.

“Another novelty was an electrienl gos-lighting apparatus | A ourved steel magnet, N 8, b5 fixod to o brass bar, P, in
exhibited by Mr, Thompson. This consisted of n very small | such a way that, by turning the micrometor serew, V, any
‘portable ay . Beld ensily in the hand, At the upper | required removal, upwards or downwurds or to the right or
ﬂﬂm acnrved rod with a bell cap to it, which was placed | left, can be given to it; and by this means the magnetic nee-
over the gas to be lighted; the lower part, near the handle, | dle, when in o state of rest, is kept in such n position that
contains & small electrophorus, the upper plate of which | the picture of the slit, D, which s reflected from the middle
was lifted by the thumb or finger of the hand holding the | of the mirror, and likewise returns through the lons, appears
handle.  The electric spark from this is arranged to pass | upon the zero murk of the seale, M M.

ml-mlll space where the gns las mixed with the at< | Opposite the galvanometer, the geale, M M, and the Inmp,
mosphere in such proportions as to becomo explosive. Im- | F, are to bo seen. The light from the lnmp penctrates
mediately the spark posses, the gas is lighted. This instru- | through tho slit, D, in an oblique dircetion to the loaking

ment, though new in London, as been in use here for some | gluss, and is thrown buck from it to the seale somewhat up-
three yours. ‘ wards, in the direction, ¥, where the picture of the slit is to

be seon as  fine light line. The sereen, N, can be tarned
[up and serves 1o keep the lamp Yight from the seale. The
| instrument is nocessarily used in o darkened room,

The transmitting key is shown in Fig. 7. It consists of
two separate levers, L and E, moving
on nxes at the upper end in the figure,
They are kept, by springs, pressing
aguinst the cross plate, C, which isin
connection with one of the poles of
the battery. L is connected with the

OCEAN TELEGRAPHY.
HY GRORGE I PRESQOOTT.
Number IT,

The working spoed of ocean cables with the mirror system !
is as follows: i
NUMBER OF WORDS PER MINUTE -

Weight of copper u i
strands, e, Koots, 1,000, Koo, 1,50, Kuois, 2,000, Knots, 2,50, |

100 183 L | +6 29 cable and E to the earth. When either
150 85 122 69 44 ‘ key is pressed down, it falls on the
200 70 1654 92 54 ‘ plate, Z, in connection with the other
350 460 204 119 T4 ! pole of the battgry. In the normal
300 550 244 140 8'8 ; | position of the key, the cable is con.
330 641 285 16-0 108 | nected, through L, C, and E, toearth,
400 't ] N5 183 117 i and Z is insulated ; and it is easy to see

The apparatus employed in the transmission of communi. |
eations through ocean cables is the invention of Professor |
Sir William Thomson. Ampere suggested, as early as the
wear 1820, the employment of a galvanometer for the purpose
of telegraphing, and in 1883 Gauss and Weber used a reflect-
ing galvanometer as an indicator upon a line about one mile
in length, uniting the Observatory and the Physical Cabinet
at Gattingen. Their alphabet was made up of combinations
of right and left deflections. This apparatus, the first ever
employed for practical telegraphy, has lately, in the hands
of Professor Sir William Thomson, become the most sensi-
tive of all telegraphic instruments. His reflecting galvano-
meter is the only instroment at present with which a cable
2,000 miles in Jength can be successfully worked by u battery
of low tension. It consists of n needle formed of o piece of
watch spring, three eighthsof an inch in length. The needle is
suspendad by a thread of cocoon silk without torsion. The

J e ce - v delicate gulvan

;e::.':cl:: lnAthd:l:lt:rmofimlnre:rc ‘:;:i?.gr:d d::.&‘ is ﬁ;l“d :: twenty-four words per minute is sometimes attained.

the needlo, and reflects at right angles to it in the plane of | Condensersare uxed at both ends of the Atlantic cables,
its motion. It isso carved that, when the light of a lamp ! by means of which the speed is very considerably increased.
is thrown through a fine slit on it, the image of the slit is | The term condenser hns long been used among electricians
reflected on a seale about three feet off, placed 2 little above ’ to denote an arrangement, in a moderate compass, equivalent
the front of the flame. Defiections to the extent of half an | 10 8 Leyden jar of enormous capacity. It is composed of al-
inch along any part of the scale are snfficient for one signal. | ternate layers of mica or parafined paper and tinfoil. One
Yi oo ddicate s instrument, the sluggish swing of the Tee- : coating of this Leyden jar is put in direct communication
dle in finally settling into any position would destroy its use. | with !lm_ conductor of the cable, and the other is joxned' to
folness. To rectify this, a strong magnet, about eight | the sending key. At the other end of the cable one coating
inches long and bent concave 1o the instrument, is mado to 1 of the co.ndenser is connected with the cable and the other
slide up and down a rod placed in the line of the suspend- ‘ conting with the receiving instrument. The condensers are
ing thread above the instrument. This magnet can be eas. each equal to about 70 miles of the cable. The condenser
ily shifted, as necessity may require. The oscillations of | BeTVeS two purposes: it lessens the delay cuused by indue-
the needle due to itself are, by the aid of the strong maguet, | 1190, and prevents the disturbance of the signals by earth

do %0 sudden snd short as only to brosden the spot of | CUrrents. The eable and condenser being insuluted, there is
light, no voltaie circuit, and no way whereby ourth currents can

onter and leave the line.
| The question is often asked: ‘“ What is the velocity of
electricity ¥ or ‘“ how long does electricity tuke 10 o neross
| the Atlantic Ocvan " Electricity eannot properly be said to
have a velocity, but differs with the cirenmstances under
which it travels, For about two tenths of u second nfter
contuet is mude with the conductor of an Atlantie cable, no
effect is perceptible on the opposite side of the ocean, even
by the most delieate instrament,  After four tenths of a se-
cond, the reccived eurrent is about 7 per cent of the muxi-
{um permanent enrrent which the battery could produce in
{ the cirenit.  One second after the first contact, the current
P will rench about half its final strength, and sfter about three
| seconds its full strength.  The current does not arrive all ut
| once, like a bullet, bat grows gradually from s minimam to
& maximum.
| The Direct United States Cable, which ix now being Iaid
between Ireland and Nova Scotia, and thence to Rye
| Beach, New Hampshire, is 3,060 nuutical miles in length,
The above llastration (Fig. 6) shows the construction of | The core is composed of a thick copper wire encireled by
the Instrument. The galvanometer, P, contains the multi- | sleven very fine copper wires, weighing 480 pounds por mll:_;,
plication wire, divided into seversl layersand so srranged | and Iy served with four contings of gutta perchn, mensuring
~ﬂm be used for weak or strong carrents, according 10 | about three eightls of an inch in dinmeter,  After the ser.
the requirements of the instrument, In the conterof the | ving with gutta perchin comes n serving with manilin hemp,
coil the needle s suspendad, to which In attached | which brings the core ap to a thickness of three fourths of
“hm,..delm before it Is 10 bae found w wmnll | an inch: and then follows the shenthing with fron wire,
collective lens, whereof the focal point lies almost in the | which forms tho onter covering of all.  Ten iron wires are
mirror, in order 10 produce 8 sharp figure of the prism on the | employed for this purpose : but before belng applied to the
scalo, eable, they are ench wound with five strings of manilla
The magnetie needle hins o longth of enly i of o inch, a| homp, 80 as to lnpart grouter strongth, and protoct thoem
breadth ol'ﬁatuluh. and o thickness of ’1' of an Inch. | from the action of wator.  The homp covered wires nre
The mirror conneeted with the noedle has  thickness of only | sorved with o specios of Wack compound rescrobling tar or
,hofuhﬂb. The maguetic needlo is mado from a small | piteh ; and sfter bolng twisted around the eore, they are
piece of & very fine wateh spring, and the little mirror, from | again served in this maoner, and finally whipped with ltalian
onk of the thinnest microscopic cover glasses. The magnetio | hemp, which, however, can searcely be said to do more than
neadle and mirror used for signaling scross the Atlantic | hold the strands in their places until the whole becomes
wd, lﬁ‘uhl. | bard and dry. This is the deep sca portion of the eable,

“Al““fl}___, howa positive or negative current is
; | put to line sccording as L or E is de-
ro. 5. prossed.

The alphabet is made by opposite movements produced
by one or other of the keys. The signals need not be made
from zero a8 a starting point. The eye can ensily distinguish,
at any point in the scale to which the spot of light may be
deflected, the beginning und the end of n signul, and when
its motion is caused by the proper action of the needle or by
currents.  Itisthus that the mirror galvanometer isadapted
to cable signaling, not only by its extreme delicacy, but also
by its quickness. The deflections of the spot of light have
been aptly compared toa hnndwriting, no one letter of which
is distinetly formed, but yet is quite intelligible to the prie.
tised eye.  Signals in this way follow ench other with won-
derful rapidity. A low speed of from twelve to sixteen
words perminute is adopted for public messages; but when
the operators communicate with each other, a speed of

¥16. 6.
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The shore ends are of varying sizes, graduating from abont
24 inchos down to § of an inch.

The Direct United States Company expect to obtain &
wpeed of about nine words per minute, or about one half that
of tho present Newfoundland and Treland cables,

The Fronch Atlantie Cable, laid in 186D between Brest and
St, Plorro, has 400 pounds of copper per mile, Is 2,584 knots
in length, and hus & working speed of fifteen words per min-
ute,

The contract price of the Direct United States Cable, laid
down, is £6,055,000, The cost of the Anglo-American Cable
botween  Ireland and Newfoundland—Ilaid down, was
#1,600 per mile.

The Divect United States Cable his been lnid from Ireland
to within a distance of about 200 miles of Nova Scotia; but
owing to unfavorable weather it hud to be cnt and buoyed.
It will probably be recovered again as soon as favorable
weather ensues, and its laying be successfully eompleted.
When this is nccomplished, there will be five working cables
ncross the North Atlantic and one across the Sonth Atlantic
OCOANS.

Submarine telegraph eables now extend across the
North und South Atlantie, Indian, and German Oceans; the
Mediterranean, Red, North, Baltic, Chinese, Oriental, Japan,
Java, and Caribbean Seas; the Gulfs of Biseay, Bengal,
Mexico, and St. Lawrence, and the straits of Bass and Ma-
lncea : thus placing North and South Ameriea, the West In-
dies, Europe, India, Java, Australia, Tasmania, and Siberia
in constant and instantaneous telegraphic communication, as
well axs affording communication with the most important
ports in China and Japan.

The following is a list of the more important cables which
are in working order at the present time:

Date., From
1851 Dover, England, to Calals, France........... c.coovvnnens b=
182, Holyhead, Wales, to Howth, Ireland ... ... ... ... o
Port Patrick. Scotland, to Donaghadee, Ireland......... 2%
Prince Edward Island to New Brunswick................ 12
I8, Denmark, nerosS the Belt. . ... vevniriciiiiinararsrsrnrans 18
Dover, England, to Ostend, Delgium. .. ... .ooovviieans n 800
Port Patrick, Scotland, to Donaghadee, Irelund. ..., .. 25
1564, Port Patrick, Scotland, to Whitehead, Treland. .. ... ... =
Swodon LODODIMALR. - .2 voaeracrioarasisainescsstoss pensasss 12
Holyhead, Wales, to Howth, Ireland..............oovounns [
18, Prince Edward Island to New Brunswick............. .. o |
Crote or Candia to Sy, Greroe. .. ..o oonieiirrianarns 150
8t. Petersburgh to Cronstadt, Russia.................... 10
ARORS TR AREON. oo s SN e st his vaa d & s dals maids naw bEs 105
J857. | Coylon 10 HInGOStAN = v s cretsaacane s osonsals vhwesioaivans sy M )
Norway across the FIonds. .. ..o voviieiiiiiiieiiiennns 1"
1588; Baglandto HONANA cee sisratanecceisevonsovtsarasnsarsmins o
1800, Denmark to Hellgoland. ......ocouve ccvevvvassrnvancnansss "
Isle of Man to Whitchaven, England..................... B
Sweden 0 GotIand . i i st ras o nndas bt o bR Lt
Folkestone, England, 1o Boulogne, Franoe.............oee o
Malta to Sicily.....ccoovennnn e At ®
Jorsey 10 Pirott, FIRDO0, « vt s0naacosonasrnetpesidthtn gont 3
183), Great Belt, Denmark (two cables) ... ... ... ... AT
Cape St. Martin, Spain, to Iviea. ... .. . FerabaasaoNndRE s "
Iviza to Majores.......... P RO, R T s it}
1881 00T 10 OtRn 0 TURIY s o v oo s ossnses sanesuvetionhipibns = A9
Dieppe, France, to Newhnven, Englund. ... oooiiiien N
1822, Wexford. Ireland, to Aberman, Wales. ... ... ..on Ly
Lowestoft, England, to Zandvoort, Holland. . ... ..... 8
184, Fao, Persia, to Bushire, Persda. ... .ooooiviniiiiniioen - M
Pushire, Persia, to Masandumn, Perséa. .. ..o 50
Masandam, Persia, to Gwadar, Beloochistan.. . .. . oonnn “
Gwadar, Beloochistan, to Kurmchee, British India. . ..... 346
Otranto, Italy, to AvIons, TUrKeY......covvviviriviiinneee
18685, Trellebong to RUgen, Germuny ... ...ooovviiiiiiiiimiannes 5%
South Foreland, England, to Cape Grisnez, France...... 5
1800, Treland to Newfoundlnnd. ., oo, TS Ses e 1,50
Lyall's Bay to WHIRO'S DRY . ..oivviiesinessniirsenvsannnes 4
Crimea to Clroastiit. . .. ...vvvoicamanannanas AeArsk ke nsnvan 0
Colonin to Buenos AYros. . ... ooooiiiiiiiiiiiiiiniiiinnnas 0
Bagiand 00 HRDOVEL: . v ssxsevsass sashsrasseasarabret Tabosve =4
Cape Ray, Newfoundlund, to Aspee Day, Capo Droton.. @1
Toghorn, Ttaly, to COMION. . .cociiviiiiiaiiianinimnnseses O
Perslan Gulf........... $NA e s eniANARES Vbl (e k ¥ensltsfasanniie
1807, Bouth Foreland, Eongland, to La Panne, Frunco
Maolta to Alexandrin, Baypt oo,
Placentin, Nowfoundlund, to St. Plerve.. ... ..
St. Plorre to Sydney, Cape Broton... oo (]
Arendal, Norway, to Hirtshuls, Denmark, ... PR
08 - Tholy GO Blefly. . oo deciinnar aiarNad Nbokanadhans abisy - 5
Havana to Koy Wost, FIOrM . ..o iiiiiiiiianans . 155
180, Peterhend, Scotlamd, to Bgursand, Norway. ... .. ... )
Grissclhamm, Swedon, to Nystadt, Russda, ..o w
Nowbigein 0 SODOMEVIR - o citcititoes e rasnn o s anabbabes )
Malta to Sicily. . s esNAVS R Y RARRENERE Y o o a v K is AE4 SN RARRA o4
Tasmania t0o AUstrmbi. ... oo ovviniannneeroininens erzadet IR
Sollly Isles to Land's Eod, Bogland. ... ....ooooooiiiann. - “HY
Ithav 10 Cophalond. ... . .ooviirrniveniiiis KA = » 1
Dushire, Persin, to Jusk, Baloochistan . . ... ... ... W6
Nrost, France, 10 St PIOPI. ... ... vovcvviiioinransssanssss 254
St. Plerre to Duxbury, U, 8. B A SRR RSO,
Moon to Bormholto, Swoleth. ... ... oo M
Boronholm, Sweden, to Libeu ... ... L o
1590, Scotland to Orkney Isdes. ..ol »oohie Db assiety “w &
Salcombe, England, 10 Brignogun, Franoe. ..., un
Toanchy Hend, Bngland, to Cape Autifee, Franoe. ..., v M0
Bures, Egypty to Aden, Avabloc. oo, GO UL Sy e s A0
Aden, Arabin, to Bombuy, Indin. .., o Vereop veun 1818
Portheurno, Bogland, to Lisbon, Portugal. ... .oooee [543
Lisbon to Gibraltar, . ... ... & WS Fsa s kuks Wb 4008 LikaS -
CAERIAr 0 MRIR. - 15 ssrsvans shersesbssysdtstiort Rt 1,10
Marseilles, Franoo, 1o Bomi, A00. .o iiiiiniiine MY
Doni, ATFIO8, 00 MMM av-tsesnisnssansaerararss sdtittilt w e
MAARE TO TUBRNE; v oo ciciiaiishivaiabetossnn visinkaTr g 1408
POnRng 0 ‘BIDGRPOTH s  caveinsorass aikansrsinssenolatr s a0
SIngaRoro 00 DARVER e o004 61 vasnsrionionnasbere Fissars olh e 1
Maolta to Alexundrin, Egypt. ..o
Dintabuno, Cuba, to SBantingo, Cubn,..........
Jursoy to Guernsey, Channel Islands. ..
Guernsey to Aldemoey, * “
Santa Maura to Ithaoa.. ..
Zanto W TYCPIO. . .. oovvviivnrnenrens
Sundum to Thermia. . Chee nsunttetan s tinateensed Vese
Patms, Groeoe, 10 LOPROLO. ..oo.o.oii i e rane
.Dartmouth, England, 10 Guemsoy. . s A

Guernsey 1o Jersey. s

\
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Date. From "’n',‘ :.‘" \vlth thu quantity furwd upon it A Hmitod supply uf (s
PO RRICO 10 Bt TUOMU 212 2vevessssresse cos ssanssnnin 1o | trie julee s another canse, and this lmplies bad blood, Ot
Hantiogo, Oﬂbl, RO TRIMION: v« o senevhssannbsasvessvasassns uo | of door life, moderate exercise until hungry, and simple food |
Port Patriok, Scotland, to Donaghindoo, froland........ o ®are the best remedies.
JAnjor, Java, to Telok Betong, Hunuu-x ...... o o
Dirw iy ustoal! 1w
ummé"ﬁxm ........ : R v ios 1 | disfigure the fences and scenory of the country, come in 'ul"
St. Kitts to Antigun. . ReRRt e erbashs | A oinuBACED w
1571 Javea to Ivim, Baloario T e e S &3 | A list of thirty-four of these mixtures is given, including all |
Mijorca loumg:".-; --------------------------------- I;E: we over heard of and a great many which we did not know
V’ I“‘h m"l.; mm to AI‘lN‘.\Mm. “': oxisted ; nod in every instance they are shown to contain aleo-
mpo:'w Salgon, Coeldn Chlnn o0 i ax | hol.  In brief, while persons are using bitters us a medicine,
Koy Woat to Punti Tssn. ..o 120 | they are often drinking, three times o day, & moré concon-
ﬁwnléonl:(;:a's&\‘:::;‘i ----------------------------------- l.,l'l.‘:; trated form of wlcohiol than is found in the purest whiskics
ong to Shinoghud, ... .. AT e eh T b s By s A s es e S
ﬂ:‘z‘iﬂlo Ching, to Nagwsakd, Jupan, thenee to Wiadi- and brandies, It should be set down s w gettled rule that
o R SRR S 1,200 bitters in any form is alcohol in disguise.
Rhodes to Marmarico . w|  Localities of life should be high, Elevated stations ure | Hon
Latakia to Cypros. .. 8 | generally exempt from the ravages of consumptive disoase,
Samos mmmm :; The air is lighter and containg less oxygen; but as the longs
JEDARI 0 IROMINOL o ii s sauesvers aves rewasovsvans g | liveon oxygen, as it is the oxygen which they bring in con. tables.
HBOUImO 10 ORI . .. oo B ta il - 41| tact with the blood at every breath, it is that which purifies
OO D RUOGEN. o o svavsninesessossses iorpsnaponcnnecans 201 | and gives it is life-giving power,  If each breath of air docs
Ohios 10 Chesmeb . ... .oooviiiiiiiiiiiiiiiiiarensanas u:: not 8]\0 a sufficient smount of oxygen, instinct prompts a
e 10 ORI s sors s s ot jg | foller breath; this distends tho lungs more fully, and thus

Lowestoft, Eogland, to Grelwell, Gornany
Antigus to Demararn, oonmounu tho West Indin Wind-
wird  Islands

mm.nwmd.mnumu.smn .................. S

........................................

A

The following is a listof the principal submarine telegraph
compunies, with the smount of their eapital:

Anglo-American Telegraph Company: Irelsnd to New-
!mdhnd Newfoundlund to Cape Breton; Brest to St
Plerre ; St. Pierre to Duxbury, U. 8. (five cables)—$35,000,000.

Brazilian Submarine Telegraph Company : Portugal 19 Bra-
2i1—$6,500,000.

Cubn Submarine Telegraph Company: Santiago to Havana
—£800,000.

Direct Spanish Submarine Telegraph Company: England
to Bilbao, Spain—$650,000.

mm United States Submarine Telegraph Company : Ire-
land to Nova Scotia; Nova Scotia to the United States—
$6,500,000.

Eastern Submarine Telegraph Company : Engiand 1o Bom-
‘bay via Mediterranean and Red Sea—3$15,000,000.

Eustern Extension, Austrulian and China Submarine Tele-
mllcmy Msadras to China and Japan; Java to Aus-
tralin—&8,315,500.

Great Northern of Copenhsgen Telegraph Company : Eng-
land to Denmark. Norway, Sweden, and Russia—£2 000,000.
Northern China and Japan Extension: Siberia to

Kong and Jspan—3,000,000.
onul Ocean Telegraph Company : F’loridn to Hay-

‘ m—m 500,000,
ﬁdit:rnmm Telograph Company: Sicily to
Multa and Corfu—g760,000,
Montevidean and Brazilian Telegraph Company: Monte-
mmm Frontier—$675,000.
Platino-Brazilisn Telegraph Company Rio Janeiro to
vm—w.mooo
Telegraph Company : England 1o France, to
W sormxmt-n 093,200,
: und Brazilinn Telograph Company : Const of Bra.
- #i1—#§6,750,000.
West India and Panama Telegraph Company : Cubn to

5 l mzm alands and Sonth America—80.500.000,

= lnnur! Sonwe,

. W. Hall, in his Journal of Health, says n great many
his peculine way. ‘These are, and cortain.
ely read ; for they include so much ex-
oir influence ean be for nothing else but
Thoe last number of the Journal is before us now,
with the intention of clipping an article here and
mmmnmmn mmllyunnm

.~

(For the Bolentifie American, )
THE ARITHMETICAL OPERATIONS OF MULTIPLICATION

AND DIVISION,
We think that most of our renders will agres with the

Bitters, the names of the multitudinous varieties of which | sssertion that there s less probubllity of mistakes, on the

part of the ordinary ealealator, In making sdditions and sub-

sovore handling, on aeconnt of their alcohiolic composition. | trctions of nutbers than in multiplying and dividing. The

oog | develops and strengthens them, A statement is given of the

elovation of several American cities: New Orleans iy reln-
tively given as 10, New York and Philudelphia 85, Boston 40,
Chiengo 585, Nebraska City 1,000, and Winona, Miss., 1,500,

Muny a family mansion, says the editor, speaking of healthy
houses, has been built with the accumulations of the savings
of half n lifetime to make the graves of half the household
in a few months, from neglect of the preeautions for thorough
drainage and s proper water supply for drinking and cooking.
Never select a house over a filling ; prefer sandy soil or the
top of a hill.

In Munich, the bodies of the dead are kept for forty-eight
hours before burial, and the fingers are connected with n
wire so that, in case the person should revive, his least move-
ment will ring a bell and so give warning. This is not ap-
plied to babies; but it is suggested that, if the plan be
ndopted here, the wire shonld be attached to the child’s toes,
ns ull babies hegin to kick ns soon us awanke.

With reference to winter garments, sufficient clothing, it

is suid, should be worn to keep off n feeling of chilliness |

when about usual avocations. Less than that subjects one
to un attack of dangerous pneumonia at any day or hour.

More than that oppresses.  Steadily aim, by all possible ways |

renson s that the latter operations aure more complex, requir-
ing the useof wll the fundamental rules of arithmetic. There
In 0 shinplo artifice, employed by many in multiplying and
dividing, which reduces these oporations to cases requiring
the upplication of the rales of division and subtraction only.
The method reforred to is tolernbly well kpown, but not us
genvrally weit shoald be; nnd wo think that there are many of
our readers who will be interested in recolving an explina-
The method finds it principal application in cases
where different nnrbers are to be mualtiplied or divided by
the same number, as, for instance, in the preparmtion of
We can best illustrate it by giving an example,

According to our observation, s question frequently arising
with those who are enguged in mechanical pursuits is the
determination of the circamference of a eirele when the di.
awmeter i known, It is not always convenient or practicable
to consult a book in which the properties of circles are given,
but one cnn nearly always carry o few cards upon which use-
ful numbers are written, Lot us suppose that one of thess
onrds containg the following:

CIRCUMFERENCE OF CINCLE,

Dinmetar. Mualtiplled by Diameter, Multiplied by

1= 51416 0 = 188406
8= 62832 T=210012
3= 04248 B=200"1828
4=12'5 0=2823744
5=157080

and that the circumference of a circle whose diameter is
130°0402 feet is réquired. Below is the solution :
31410
120:0402
02832
1256640

31416
408°53420282

It will be observed that the multiplier is placed beneath the
multiplicand, as in the ordinary method; bat that instead of

and means, to keep off a fecling of chilliness, which always | actually performing the operation of multiplyiag the muls-

indicates that a cold has been taken.

| plicand by each term of the maltiplier, the several products

Instinct teaches that less exertive power is required to keep | are taken at once from the card and placed in their proper

moving than, after coming to a standstill, to set the body in
motion ugain.  The frequent stoppages of stages and street
cars Kill off the horses.  lustinet slso teaches the requisite
expenditure of strength according to the circumstances of the
season. No one walks as fast in summer as in winter. We
get up in the morning with & certain amount of strength, and
much may be gained by economizing during the day.

Spectacles become necessary when you first notice yourself |
going to the window imincﬂral) for u better light, or when
vour eye gels tired by looking at any small thing near at
hand, or & dimness or watering is manifested, 50 a5 to cuuse
indistinetness. First purchase No, 20; and as you observe
the symptoms above named, get No. 18, and so on. The
glasses should be near enough to the eye almost to touch the
lashes ; they should be washed every morning in cold water
and carried In & pocket by themselves. Brazilian pebble
makes the best lenses. Avoid reading before sunrise and
after sunset. Read as little as possible before breakfast, or
by artificial light ; do not sew on dirk material st night, and
use no other eyewash then pure, tepid, soft water. Babies’
eyes are often injured by allowing the glaring sunlight to fall
upon them,

Exercise is worth more than all the medicines in maintain.
ing health. If it rains, take an wmbrelln and let it rain on;
if it is cold, walk or work faster; if it is windy, turn
around and go the other way; If It rains, hails, snows, and
blows, all at once, so that you have to stay indoors, then live
on bread and water that day, not an atom else, and you will
need no exercise to work it up,

It should alwsys be borne in wmind that s large share of
our little sches and pains would pass off about as soon by
letting them alone as by dolng or taking something: and the
wore we ** take,” the gronter Ix the necessity for ** taking.”

The best way to enjoy things is to ase them, and thus get
the worth of our money out of thew, There is no sense ln
gorgeous parlors kept in darknoss,

Sometimes the reading of & single sentiment in a nows.
pupor mulees an impression on the mind which tinges the
whole subsequont life for goml

- -
The Musconoteong Tunuel.

The tunnel through Musconeteong Monntain, Now Jorsey,
for the line of the Easton and Perth Amboy rallroad, was
opened on the 16th of Decomber.  The work was begun on
April 10, 1873, from which date to August of the same year
labor was devoted to making an open out on the west side of
the mountain, Tunneling was then started st both ends
throngh formations of limestons and syonitic gneiss.  Con-
widerablo trouble was exporienced during the progress of the
boring by irruptions of water from a subtorrancan luke. The
tunnol is almost exactly ono milo 4n longth,

il

EruaTus—In our article on the hydrocarbons produced
on Iron wnd steel, publighed n our last wook's lsaue, it Is
stated that the least volatile portions of the bromated product
were *“sot aside to be treated with an aleobolic solution,”

positions, so that we have only to add them to get the whole
product. It will be advisable, in following this plan, to use
small cards, with only one set of numbers on one side of
each, to avoid confusion ; and in preparing s card for a given
number, it is well to form the several multiples by adding
the number first to itself and then to each successive sum,
repeating this operation nine times, so as to check the accu

rucy of the work. Below is given an illustration:

Aress of circles. square of diameter waltiplied b

0854 =1
add 0°7354 15708 =

i 23562 =3
L - - J1416 =4
= S9270=5
L2 ¢ T4 =6
- . 54078 =7
e L 62832 =8
- - 70688 =10
a - T8H40=10

It 1s ovident, from simple inspection, that the last quantisy
is ten times the first, and this affords a strong presumption
that the intermediate calculations are also correctly made.

An oxample is appended, showing the application of this
method to division:

REDUCTION OF OUBIC INCHES TO CUBIC FEET,

Cuble fn,  Divided by Cubicin, Divided by
1==:1,78 6=10,868
2= 5,456 =12,0008
= 5.184 I R=13.84
4= 6,912 ‘ 9=15,55%
5= 8,640 '

Question: How many cubic feet are there in 901,514,564 268
cubie luches ?
1,728 ) 001 814564268 ( 521 SM 076+

3T
3456
“amse
1798
10265
8640
16256
15552

—

044
6012

“18920
12000

=

2 i ne e ke st aanr (A
wol”dmm.‘liumm '

“of potassa" should be sdded to complote the wnse.

byﬁmmnmtmmb"
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of subtractions, It takes vory little practico to render uny
one expert in this method, which combines flie ndvantagos
of quicknoss and aceuracy. By preparing cards from time
to time, a8 oceasion requires, one will find that he has, ere
long, n protty good stock of numbers, which, if carefully in.
doxed, will prove very serviceable.  The values of a fow use-
ful factors are appended ;

Reduction of pounds to kilogrammes : Ponnds X 0454,

Reduetion of Kilogrammes to pounds : Kilogramues X 2905,

Reduaotion of inches to motors: Inches % 0°0254,

Reduction of meters to inches: Meters X 80°87.

Reduction of square foet 1o square meters: Square foet X
00029, -

Reduction of square meters to square foot; Square meters
x 1076,

Reduction of eubie feet to cubic metors : Cabie feet X 0°028.

Reduction of cubic meters to eubie foot: Cubie meters X
3582,

Reduction of U, & gallons to cubic feet: U, 8. gallons X
184,

Reduotion of cubie feet to U. 8. gallons: Cubie feet X 748,

Reduction of imperial gallons to eubic feet: Imperial zal
lons x 001604,

Reduction of cubie feet to imperial gallons: Cuabie feet X
625,

Reduetion of U. 8 gallons to imperial gallons: U, 8, gal.
Jons X 0834,

Reduction of imperial gallons to U, 8, gallons: Imperial
gallons x 1-2,

ApovT two thirds of the New State Capitol st Albany,
N. Y., is now completed. The building thus far has cost
25,000,000, and it is estimated that about £7,000,000 more

Improvement in Manumoturing Shoews,

Churles F. HOL Baltimore, Md-—This fnvontion conslsts In o shoe
1 which an fngole, rocelving the lasting nalls, {8 covered by another
fsole, and the whole united by o line of stitohing passing through
the outer golo, upper, and the two soles,

Improved Oflice Door Plate,

Thomas 8. Kenoard, Exeter, N. Ho—This Invention consists (n the
applioation of time-indieating wheeld and an inscrived slido to a
wlotted recessed plato, fn such oo manner that, when said siide I8 in n
oortain position; the deviee will fndicato that the ocoupant of tho
oflles 15 out, and also the thme of his veturn: and when (n another
position, that ho ix in, the name of the day of the week belng Indl-
ontod and the wheels locked In position In enolr case.

Improved Hydraulic Safety Valve,

Johin F, Taylor, Charloston, 8. C.This invention relates to oortain
improvemonts in hydrulio safety valves, whereby the valvo Is
wolghtod with great convenienoe and faollity by the Huld employed,
It conslsts In o valye olmmboer provided with openings in (s soat
connocting with thoe esonpe plpe, In combinntion with n valve having
different arens of prossaro upon s opposite sides, the ohnmboms
upon the opposite sides of the valve belng connected by n ehinnel
through the valve, so thint the unit of pressure upon the valve is the
difforenoe between the apposite arcns of prossure,

Improved Combined Hoe and Chopper,
Charles H, Gaylond, Osccoln, Ark.~This Invention oconsists In
0 tool by which the workman may cut up the soll on ench side of o
row of plants ag ho passes along, and then, giving it a half revolution,
out the weeds or surplus plants (o the front und rear; the first opers-
tion being effoctod by o chop toward himself, while the second (s
produced by a chop from himself. The construction of the tool Is
such that the two effects are secured without changing the position
of the workman, consequently with much less labor and fathgue, as
well a2 with a great saving of time,

Improved Extension Table Slide.
Jumes Plenkbarp, Columbus, Oblo.~The grooved slides are con-
nected by castings of angular form, with n dovetalled base. The
lower half of each casting {3 provided with a projection or stioulder
at {ts angle, the same being notched to recelve n fastening sorew or
nall. Thus the castings are secured to the slides without belng
weakened and hence rendered liable to break at thelr angle, under

will be required to finish it entirely. If the State Legisla-
ture appropriate funds promptly, there is a prospect of the
roof being in place by May, 1876.

-ant American and Foreign Patents,

Improved Safety Lock for Elevators,

Henry Carlile, Steabenville, Ohlo.~This invention consists in pro-
viding an elevator with a pair of clamping jaws, which are actuated
by the weight of the cage to selre the guides and arrest the down-
ward movement of the carriage whenever the lift rope slacks or
breaks. By the novel means employed in effecting this purpose, all
chance of aceldent is removed, while the carrlage may be held auto-
matically at different elevations and stories, It seoms admirably
caleulated for use In connection with the elovators employed by
hotels, warehouses, and stores,

pmproved Feed Water Heater and Fillter.

George F. Jasper, Freebungh, IL—The supply pipe passes down-
wand through and beneath the flitering material, and the water
discharged therefrom passes upward through the said material, and
tlows over Into & serfes of sediment troughs or pans, and thence
into the heating tank proper, from which it I8 conveyed to the
boller. The arrangement of the filter below the tank increases the
surface available for application of heat in the furnace, when de-
sired or pecessary, as well as gives easy access to it for removal of
the sediment when the fumace §s fired up.

Improved Seed Planter.

Jaocod R. Sample, Liberty, Miss—This invention relates to the sim-
ultaneous distribution of comminuted manures and cotton or other
soed, and consists {n a pecullar shape of the opening and covering
plows, together with the standards by which they are attached to
the frame. This insures great uniformity and accuracy in the appli-
cation both of seed and manure to the soil,

Improved Rotary Harrow and Roller.

Louls Belly, 8t. Apne, ML —This is an Improvement in cultivating |
machines wheredn rotary harrowsare employed. The novel feature
consists in an srmsngement of purts whereby the harrows are sup-
ported entirely by the rollers and front whoeels of the frame, and
the revolution of the barrows arrested when ralsed from the
ground.

Improved Stercoscope,

Absalom H. McClintock and Heary J. W, Barker, Fort Scott, Kan.
~This is an improved stereoscopic spparatus designed especially for
use in object teaching In classes, 50 constructed that a copy of the
picture may be before each pupll. Al the plctures may thus be ex-
hibited, replaced by others, und moved to bring them Into foous at
1he same time and by the sume operation. Several pairs of lenses
wro arranged in e box, und the pictures are mised und held before
the former by sultable devices, The supporting frame woves trans-
versoly 10 bring each picture into focus.

Tmproved Bale Tie.

Sewnll J. Leach. Tuscalooss, Als.—A plate with a right-angled
flangs at ench end is sttached to one end of the hoop, and s a Httle
narrower than the breadth of the lstter. The flange Is notched

& loop on one end of the tie for the free end of the hoop to pass
through, to be keptin position at the time of fastening until secured
by the notehes, |
Locomotive Attachment for Towing Cannl Bonlws,

Charles Howard, New York city.—The driving whools of the loco-
motive wre constructed with o V-shuped groove (n the periphery, o
8 10 bring the bearing diagonally on the sldos of mils without touch-
Ay the tops, This adds to the teaction i proportion to the anglo or
?Md the groove. The towing burs wre applied on the bottom

if the frame, are pivoted equidistant from the whoels near the con-
and are of eurved shape, oxtending beyond the

and swing toward the canal, sllowing thereby o
a9t o the different positions of the towlng line. Suita.
ploves applied to the bottom of the frame control the
of the tow bars, und a spring forces the latter sldoways, when
18 no straln on thew, preventing the obstruction of the track
by the slackened tow Hoe.
Tmproved Corn Coverer and Cultlvator,

James Copuland, Moowingdale, Ohlo,~Tho vertionl arm of a stan-
dard is slotted to receive & wheel that supports the forward part of
the machine when adjusted wa u coverer or double shovel plow.
‘When the machine 18 L0 be tsed ws w cultivator, tho standard may bo
removed and replaced by a slmilur standard, the lowerarm of which
Is without u slot, s ourved slightly forward, and has a hole formed
through It W receive & bolt for holdiog « cultivator plow.

| the strain put upon them by the welight or pressure supported by the
" table top.

Improved Car Coupling.
Henry C.Chapman,Port Jervis,N.Y.—The outer end of the coupling

link is raised or lowered by a looped rod, in which the lnk rests, and
by which the said link may be elevated or depressed to suit the va-
rious hights of drawheads on different cars. By having a recess made
in the face of the drawhead, into which the looped rod which sup-
ports the link may recede when the cars bump together, the sald rod
1% prevented from belng injured in the collision. The loop rod is
suspended from o U crank of a long rod which extends across the
ond of the car, und which is readily turned from the side of the
Intter,

Improved Clamping

Attachment for Tinners' Ma-
chines,
Willinm H, Burnett, Stanfordville, N, Y.—A standard is cast with a

ribbed socket-shaped top part and clamp serew for supporting firinly
the operating machine parts, and with an enlarged base. For the
purpose of dispensing with the permanent attachment of the stand-
ards, and for making them detachable, nstrong clamping devioe,
with circular top part fitting closely around the base of the standard,
8 applied by a clamping screw. The standard moay be scoured to | assh
any part of the bench, and also turned readily Into any direction
over and beyond the latter.,

Improved Blind Bridle.
Francis Schwalm, Clarksville, Cal.—This invention consists in form-

ing the cheek pleces of the bridle so that they opernte as cranks on
the blinds, which blinds are attuched to thelrupper ends. By moans
of this improvement, the blinds may, at the will of the driver, be
drawn tightly over, nnd so as to close the horse's eye, and held in
that position until the danger is passed.

Improved Exhaust Regulator.
Charles C. Gregory, Fredericton, Can.—As the steam enters o ro-

cefver it foroes up a spring piston. It then expands until the press-
ure is equal to that at the nozzle, when the spring will begin to react
on the steam, and, whilo steam remains in the receiver to be forced
out, will maintain a continuous uniform blast atthenozzle. A valve
{n the nozzle s provided for opening and closing it, to regulate the
oscape by opening tho passage wider when the greatest pressure
exists In the recelver, und closing it when the pressure decroases,
This valye Is operated by the piston. In case the steam should, at
any time, enter the recelver In excess of the means of escape by
this apparatus, the oxcoss will be automatically allowed to escupe
through a pipe by tho opening of u vulve lifted by the piston, when
the last arrives at o certain predetormined hight.

Improved Gas Hoater and Condenser.
Bylvanus Warren, New York city.~This is an improved apparn-

tus, 1o bo placed between the exbauster and the purifierof o gas-
makiug mechanism, for beating or scrubbing the gus, and condens-
ing from it the tar and smmonia. By suitable construction, while
the gus Is passing through the centrul compartment of a drum, cold,

tepld, or warm water or alr may be foroed through the end com.

partments and small connecting pipes, to regulatoe the temperature
of the gus us it passes to the purifier.

Improved Shingle Bolting Machine,
Willinm A. Fletcher, Beaumont, Texas—The plvoted rest for the
bolt Is provided with two clamps, operated by o single shaft, having
right and left sorew thrends. Said clamps nro worked by a sdogloe
emnk for opening and closing them.
Improved Steuk Tenderer,

Daniel J. Shults, Mount Union, Pa.~This s o deviee by which
stoaks may bo castly and mpldly made tonder, It consists of two
toothed plates, whioh are hinged at one ond, to bo adjustable to
gronter or loss thiokness of steak, and closed by means of u levor
with seotional plnfon plvoted to the Inner plate, and goaring with o
toothed stationary nrm of the lower plate.  Hoth plates are carrlod
townrd each other by swinging the lever to the front, and nct with
consideruble powor on the steak placed betwoen them.

Improved Target and Toy PFistol,

Warren Lyon, Mamaronock, N. Y.—The first Invention s a Loy,
for use with pea shootors and the like, for the smusoment of ol
dren, 1t consists of two or more self-adjusting targots of oqual
welght, arranged on the onds of radial nrms of equal length securod
1o n rotary shaft., The targot is self-righting, and way ncludeo seve
eml grotesque figures. Tho same inventor has also devised a toy
pistol which may be used In connection with the toy target Just
describod, A piston Is armnged (o the barrel, and ita rod connoctod
AL the roar end with o lover. The rod bas a colled spring on it (o
throw the plton forwnrd, The lever is nrmanged 1o o vertieal slot
In the broeooh, above which It projects. Tho lower end has 1 notoh
bolow the pivot, in which o spring catch dropa to hold the plston
Apring, and (o bo used for teippiog It by the teigger. A stop Is come
bined with the spring cotoh and triggor, to provent damage 1o the
oatoh by pulling the teigger too hned,

Improved Graln Scparntor.

John Gordon, St. Catherine's, Can~Tho novel fenture o this fn-
vention f% w hinged valve which may be arranged to connect at
will the carrier bonrd leading to the diseharge with the carrier bonrd
londing to the suction channel, This ls useful in case the separation
of the wheat into Hghter and heavier grades is not desired.

Improved Pump.

J. O, Chambers and & Chambers, Dallng, Texas—This invention
consdsta in combining, with three bottom-valved oylinders, throe
valved connecting pipes, and a single discharge pipe, three difterens
tinl plstons, of which one is always forolng water Into tho dischnrge
pipe, Thix produces a continuous and uniform flow of water, nod
not only greatly lessens the time usually required, hut also very con-
sidernbly diminishes the labor. S

Improved Sack Scale.

Pascal P, Parker, Parkersburgh, Towa, assignor to himself and
Milton 1. Powors, same place.~To the Inner edge of the sonlo pun
are attnohed two standards, to which {8 secured an ovil band hav-
Inge nn Inwardly projecting flange formed upon its lower edge, and
which Is provided with an open spring ving for supporting o bug,
and holding the mouth open whilo belng flled.

Improved Land Roller.

HenJumin 8. Healy, Cohooton, N, Y.—~The new feature in this in-
vention i an nrrangement of the double tree and dreaft bars where-
by the deaft will always be appliod to the front part of the frame
in whatever position the tongue may assume.

DECISIONS OF THE COURTS,

United States Circult Court.~=District of Massachu-
setis,

PAPER BOX PATENT.—USNION PAPER DAG NACHINE COMPANY B¥, LUTMER
URANE of al.
[(Before Clifford snd Lowell, J. J.—May Term, A.D. 15410 wit; October
6, 15%4.)

Lowell, J.:

The bl Is brought under section 38 of the consolidated Patent Act of 1590,
16 Stat.,, 27, alleging that the piaintiffs own A pateat granted to them Decemn-
ber 24, 1572, an amiguces o renzo D. B , for an improvemen! In paper

, of which sald Benner was the original and firss iaventor; that the
defendants hold a patent dated February ), 1552, foran Improveteot alleged
to have been (nvented by Luther C, Crowell; that the patents utetfere, and
the plaintiffs pray that the patent of the defendants may be declared void,

The answer denies that uer was the original and first Inventor of the
Improvement patented to the plaintiffs; fnsists that Crowell was the Inventor
of that held by the defendants; does pot explicitly confess or deny the Inter-
forence between the two, and concludes with a prayer that the plaintins
patent may be adjudged void.

It appears to us, on a comparison of the specifications, that they deserile
and claim the same Invention, and the evidence proves that the plalutirs
intended that thelr patent should cover the same ground as the defendants,
The Patent Oﬂ!cs declded in favor of the plaintiffs, after an (nterference Lnd
been rogularly declared with Crowell's patent, which had already lssned
upon the hearfug, Crowell produced no evidence excepting his own state-
ment, and Benner examined several witnesses, and both parties were heard (o

ment,

0 polnts of law are taken by the plaintiffs: First, that tho gcchlon of the
Patent Offico 1s final between these o8 ; second, that tho defendants are

pped by the st t made by their assignor Crowell to tho Patent Office
respeoting the date of his invention to Introduce evidence i thls couse carry-
Ing his ln{onllon back to an carller time than that which e speciied In that
Atatemont,

1. Tho decinion of the Patent Office i never fnal upon the question of the
novelty or priority of an Invention. The rule may have beeh adopted st frst
from a conslderation of the sx-parie charncter of the procoedings at Wash.
Ington, but It hax never been as {s now maintained by the plaintits,
in cases in which no contest was had; and It Is obvious that {f cannot be so
limited, because, If one party to an interference is concluded ns akainst the
other y, the resn't may be that the patent fs valid as agalost bim, which
Ix vold against all the rest of the world, 1If, for Instance, Crowell's Inven-
tion was, in fact, earlier than that patented to the plaintiffs, the laticr patent
Ia conceded o be vold as against every one who bed no hearing before the
Patent OMee, while the defendants’ patent would be vold as agalust the
plaintifrs, and all persons clalming under them; S0 that the only person who
could not practice the invention would be We who Lad made it, snd s

ees.,

T!E:mmle is not ambiguons, It gives a court af equity power to decide
between Interfering patents without any exception or limitation. This is
su tially a ent of section 16 of the act of 1595, under which Mr.
Justice Nelson s sald to bhave ed the very polat. AtXinson ra. Board-
man: lenl;;om:.. titie, Construction of Stalutes 13, See, also, section 30 of

of B
e .f‘he act of 1790, Interfering applications were to be passed upon by three
trators, and upon this act Mr. Justice Story said:

award or decision of the arbitrators 'gl'l w:nte been final between the

parties only 50 far as respected the tog =
The bject of such an award in 10 ascertain who Is prima fac e entitied
to the ;Q:l&g“ But, when once obtalned, 1tis liable to be repealed ot;ulrond

by precisely the same process as If it was issued without opposition. Stearns

s t, 1 Mason, 174, 4,
“L’pon reasoning uu: 'n:lh'oﬂuj lhen‘ . wr‘ :r.:h ponlnut :ﬁ‘in .'rw; ;e hear-
mm.l out a primu S fe case ¢ plaint pro-
l:lfnm that I'?\lu otherwise exist from the eartier date of the v
. There nd for the statement of Crowell an est i
'z-not ml:l.e‘l?) ge rhlnlm nor intended to influcnce thelr mso?i’:’a the
evidence is clear that the did not act upon it,

We have examined, with great care, the ovidenoe concerning priority of
Invention, and are of opinion that Growell was thoe truc and first inventor,
He neglected his case before the Patent Ofice, and the examiners were led 1o
believe that he might have obtained bints or suggestions from the dra of
Benner for a patent that was {ssued to him s short thne before that of W
oll, Ttls true, thoso drawings wore left with My, Cofin, one of the persons
interested fn Crowell's invention, and in the shop where Crowell was at work
on his machines: but the evidence in this cane does notprove that any use Was
made of them, but tends to prove the contrary. Buta wholly declsive con.
sideration, as to wh'eh the course of proceslings before the Patent Otfice

the examiners into error, {s that those drawings 40 not contaln the invention,
and, if they had been seen and studiod b{'tmw 5 e 5o answer to his
claim of om‘. This 18 now admitted by the plaintiffs, and was well known
to them while the tnterfergnce was going on. ax lgpun'by a letter from thelr
couneel to the president of the commg which ther have 1ed on page
of the record. As thelr argument before the Patent Otlice s ot given, we do
not know whether the admission was made at that time; but the fact that
declsion u"lu vory urtel ml{g:n:ﬁ la' Al ‘\l:hml:\:g(; is shown by the

ust L muo of the *
e Yoo pal point of fact vnnruull-? m::.vmch

Upon the prinel, s 1's
invention was act mwado by him, but that It was
rmnub.notduwmm made luvention, insist that he was not

he first {nventor, bave i which t ™
that Beaner 1t {n 1889, and that 'w eﬂg— 1.
defendants. on ¢! hand, insist that they thrown upon
clalm of Beaner to have the at all, he .m
proached ft. As we are % really
Beoner or any of his witnosses say Benner 1, we bave not examined
the question whether Beaner over made 1€ at all,

for defendants.
United States Clreult Court,===District of New
Jorsey,

FLUTING MACHINE PATENT, ~ SUMAN B, KNOX o al. oo,
LOWEREE of of,
[1n equity. )

Nixon, J.:
The bil) fled tn thiscase charges tho defondants withinfringing four differ-
ont patents bolonging to the comwllnmln— O Wil 1

1, Patent fssued te Susan I Knox and W, 1, Corrister, Apri) 8, 1860, and
relnsned to Susan B, Knox, asslgnee, g_;-rll 1IN0, No. 3,60,
AL Patent temued to Susaii It Knox. Novombor 90, 1506, and volssued (o Her

rl] 26, , No, iU,

. Patent 1snu iu Samuel G, {‘llmll{, July 17, 1566, and relssued to Flora 1.
C"'"’l’.'.','“' neo.d. lr;:'l'll. lﬁwl‘t‘x:li’.’n&" 20, Kovember 10, 1008, Xou 0.

1 ent Issued Lo Flora 1Y, ol | 0! o,
u‘mi m\!numo Flor 1, Cabell nud Susan N, knox,ulam.-«. .\owoﬂ'h&ﬁ‘:
8, No, . :

?bc defendants, fo their spxwer, deny the validity of theso patents on

unds. They allege that (he complalnanis were not the

nvestors of the sald lnventions or of nuy
that Inere was & know « WL, and pu
Unitod States, of machines embodying all the pru
clafmed as new by the complainants: that the fnvention bed
and described In cortain ‘vﬂnl«l pobilications ; that there ha
donment by the inventor to the public; aod that there ha
ment by the defendants of the lu‘hu aid privileges all
mluT{m'“(mm Ininants by thelr saveral letiers paten
Hel the Court:
A ;-l('g(ct held to bave made his loveation when he bad a machine om)
dying It completed and 1o operation and sctual use, though the use was
A

Ao,
Deday 1o 0)ing an appllestion In ne pround for chng( with
atandonment If he wias restdiog 1o the (nsurreof lonary Sta ulhe ""ﬁ'aor

Making the lower roll 1o » Auting msehine nd nufy g el
" p-ll‘nnt lortnulln. the upper roll -d)unnblv’ y o l:lll:r.z:t:u;?w .m'ig:

BAIND pur LI
the roll adjustablo by means of nrack and pinfon fnstead of & sCrow

ANTHUN u*

n
d Leon
od 10 e

fieR:

Making
"I"'l'" °"=""|'|':“‘;'«';§1'l"|iln i b L tho dof %;
roree for tho P! ants ngainst the defo nis for the )| ont o -
the Arst and third elalms of the relssucd “‘ﬂ}, w
vocond claime of tho Tolssue NO. 4,ct: bl Wit i ul?é:u‘ls:?‘m'l of i lu‘

J. . Coombaaud F, W, Le o, )
W: Ferva O, for Gutoasiate.] s for complaiaants,
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Rochester, N, Y., §th Doo. 1874,
Mu, (3, W, ITARROLD,

Dran Sin:~Tie PROUTY STEAM Taar that you put In
for us works to our entire satisfaction; you may now re-
move tho othor trap, as It s no longer of any use to us,
‘We consider your Trap In every respect superior: It saves
A great amoant of constant labor In drawing off water,
which we had 10 do alm ly when heating on
difforent floars with the other Trap,  Yours respectfully,

SIBLEY, LINDSAY & CURR,

Buginess and Pevsomal,

The Charge for Tnsertion under this hea:d is $1 a Line,

oulturml Implements, Farm Machinery, Sceds,
Fortillzers, 1, . Allen & Co,. 180 & 191 Water Bt N.Y,

Arteainn Well Driller—Best, of reforonoces, whon
required, Z, Hopkinsg, Fort Wayne, Ind,

500 palrs Sewing Machine Legs, Troadles, Whooels,
&0, saftable for Scroll Saws, Amatour Lathes, Flower
Pot and other Stands and Tables. Nicoly Japanned, Wil
o sold chven. Hull & Beldon Co., Danbury, Conn,

220, —~The Combinntion Foot-Power Scroll Sawing
Machine will pay for itsclf In one week, If run for proft,
Send, for elrcular, 1o A. W. Morton, % Platt Streot, New
York,

For Sale—Funt Quarry, Bonoe Steamor, Engine,
and Phosphate Machinery. B. 1, V. Miller, Coatesvillo,
Chester Co,, Pa.

Glue Paotory for Sale—Steam and Water Powoer;
all necessary Tools, OCapacity, 15 barrels s day. Miller &
Van Valkonbergh, Equitable Bulldings, 190 Droadway, N. Y.

Partners Wantod—More working capital needed.
Grounds, Shops, Tools, and Machinery, all in good work-
ing order, A rare chance for parties dostrous of enguging
10 the manufactaring business, Correspondonce solloited.
Address D, Whiting, Ashland, Ollo.

Sheot Metal Drawing Prosses—For the best and
cheapest, address The Baltimore Sheet Metal Machine
Company, Daltimore, Md,

Splnum Rings of a Superior Quality—Whitins-
yvillg Splontug Ring Co., Whitinsville, Mass, Send for
samplo and price 1st.

Dickinson's Patent Shuped Dinmond  Carbon
Poluts and adjustable holder for working Stone, dressing
Emery Wheels, Grindstooes, &o., 61 Nassau st., N, Y.

Bleotric Dells for Dwollings, Hotols, &o.~Most re-
Uable and cheapest Hotel Aununclator, Cheap telegraph
outits for learners, Instraments for Private Lines, Gas
Lighting Apparatus, ete. J H Hessln, See..Cleveland, 0,

Mining, Wroeeking, Pumping, Dminage, or Irrign-
ting . forsale or rent. Soe advertisemeot, An.
drews' Pateat, tnsido page.

Faught's Patent Round Braided Belting—The
Best thing out—Manufactured only by C. W. Arny, 201 &
28 Chorry 8¢, Philadelphia, Pa. Send for Clrcular.

For Sale—One “Cotrrell & Babeock'" Water
Wheel Regulator. Also, one ** Harrison's™ 12 (n. Porta.
table Corn Mill—all In good order—by D. Arthur Brown

& Co., Fusherviile, N. H.
% Fairy " Eleotric Engines, with battery com-
plete, $9: without battery, #i. Electro-Magnetic Manu-
Tacturing Co., 34 Broad 8t.—P.0. Box 1504, New York.

Price only $3.50.—The Tom Thumb Electric
Talegraph, A compact working Telograph Apparatus,
for sending messages, making magnets, the electrie light,
giving alarms, and varfons other purposes, Can bo put In
operation by any Iad, Includes battery, ey, and wires,
Neatly packed and sent to all parts of the world on recelpt
of price. ¥, C. Beach & Co,, 263 Brondway, New York.

Cast Iron Sinks, Wash Stands, Drain Pipe, and
Sewer traps.  Send for Price List. Balley, Farroll & Co.,

Pratt's Liquid Paint Dryer and White Japan sur-
passes the English Patent Dryers and Brown Japan in

‘eolor, quality, and price. Send for deseriptive circular to

A, W, Pratt & Co,, 8 Fulton Street, New York,

For Solld Wrought-iron Beams, ete., soe adver-
fement. Address Union [ron Mills, Pittsbargh, Pa,, for
Ithograph, &o.

Many Now England Manufactorics have Gas
Works, which Mght them at opo fourth the cost of cosl
an,  For particalars, address Providencs Steam and Gos
Plpe Co,, Providence, K. 1.

Hotehkiss Alr Spring Forge Hummer, best in the
market, Prices low. D, Frishle & Co,, New Haven, Ct,

For Bolid Emery Wheels und Machinery, send to
the Unlon Stone ~o., Boston, Mass,, for clroular,

Mechanieal Export in Patent Cases. T. D, Stotson,
23 Murtay 8t,, New York.

rthe best Portable Bngine in the world, nddress
xtor Btenm Engine Co., 15 Park Place, New York

All Froit-can Tools, Fermueute, Bridgeton, N. J,

Presses and Jacks, new and socond
Lathies and Machinery for Pollaiing and Bumng
Motals, E. Lyon. 70 Grand Stroet, New York,

Brown's Conlynrd Quarry and Contractor's A
numwi:uuu and materials by tron aE:
W. D. Andrews & Bro., {14 Water St., Now York,

For Surface Planers, small and for Dox
Cornor Grooving Machines, send tﬁ. Davis, Lowell,

The *Selentific American™ Office, New York, 1
fitted with the Minlatare Electric Telegraph. By l::l'..
Mtrle buttons on the desks of the managers, signals are sent
1o persons in the varlous departments of the estabileh.
mant. Au&mm Splendld for shope, oficos,
dwallloge, Works for say distance. Price #5, with good
Dattary. ¥. C. Beach & Co., 3 Broadway, New Yark,

A

R —

M. J. will find the recipe for dinmond eo-
ment on p. %, vol. 3 (comenting whalobone to
wood), =W, H, H.and T, E. C, will find directions
for bronzing (ron on p. 283, vol. 31, and for tinning
Iron on p, B2, vol, 51.~W, L, D. can mako n magnot
by following the directions on p. 215, vol, 81L.-J, 4,
M. & Co. will find n recipe for pasto for use on tin
on p, 2, vol, 80,J. B, H. can nickel plato stool by
followlng the Instructions on p, 174, vol, 80,1, 7T,
onn ropiale his rubber boots by following the divee-
tlons on p. 208, vol. 80—, MoE. can make n one.
mino red ik by the rocipe given on p, 200, vol, 90,
P, M, H, and moany others will find dirootions for
nlokel plating on pp. 44, W0, 516, vol. 31, :

(1) B, €, naska: 1. In the present Atlantio
tologernph onble s there a tloating battery, or has
thore beon one nt any timoe sinee It was lnddin mid.
ooonn? A, No. 2 What is the size of the battoer-
jos used at the shore ends of the eable? A, Quart
wolls, 3 How small a battery 18 {t possible to use
and send 1 communication over the cable? How
stunll a battery has been tried, whioh showed Indi-
ontions nt the other end? AL A battery composed
of aafnglo peroussion cap, In ench case. 4. Would
1t bo possible In taking up the cable, beginning in
mid-oovan, to communicate with the shore, unless
thoy first sopurated the cable or outer conting? A,
It wonld not,

(2) N. N, asks: What is the best battery
for running o revolving armature? A, A largo size
Danfell, buttory or the modification of it known ns
the grvity or Callaud battery,

(8) 8, B, T, says: 1, I wish to convey wi-
tor from u strenm to a tank 1,000 foet distant and 80
foot highor than the stream,  WILL T got us good o
supply of wator with the snme power if 1 lay a8
inoh pipe over the first 300 feet, a2 inch plpe over
tho next 200 feet, and an 136 inch pipe over the re-
muinder, ng with a 2 inch pipe over the whole dis
tance? A, The data are not complete, but it would
be better to have the pipe the samo size through-
out, 2. Will chestout sticks, with a 234 inch hole
bored through them lengthwise, united with fron
couplings, answer the purpose for pipe? A, Yes.
4. How many horse power will it require to give a
supply of 10 gallons per minute? A, From 2 to 2¢
times the power required to lift the water, negleot-
Ing friction.

(4) N. N.—A very pretty mugnified view of
an aquarium or other object is obtalned through
n telescope when the objective and eyeploco aro
very fur apart, in o tube of extra tength,

(6) I. F. J. nsks: How can I repair an opera
glass of which the plating is discolored und tho
Ivory broken ¢ A. Nickel plate the metal surface,
and cover with morocco leather attached with ma-
rine or othor glue.

(6) 8. D, E, says: 1. Eight months of labor
and patience have rewarded me with a splendid re-
foctor. T used Draper's method of silvering on
glass, as described in your answers to correspond-
onts. Any one who follows the formula must sue-
oood. My roflector is 12 inches (n the clear, with 10
feot focus. [ want to set the reflector at an angle,
#0 that I can view direct instead of using an angle
mirror; and I wish to leave the tube 2 feet longer
than the focus, so that my bead will not be in the
way of the light. Will this answer? A. If your
mirror gives sharp definitions, mount It as a New-
tonlan; If not, mount it as an serfal, as figured by
Dick. 2.Please tell me what the focal distancesand
Jaumnetors of the two eyepieces should be (the fo-
cus spot by the sun coversabout half an inch). A.
Toconstruct a battery of eyepleces, take the high-
st power, say 600, and divide it by 1:5=(00,the next
powor; 04+15=28+15=177, +1'5=00; or bLegin
with the lowest, say 80, and make each power 4
groater than the one below it. 3. How far should
the first glass (next to reflector) be beyond the fo-
ous? Should it be plano-convex or double conyvex?
A, Foous Is within the Huyghenian eyeplece. Seo
No. 45, October 17, 1574, A Ramsden or positive
eyeplece, for micrometer or reticule, s construct-
od thus : The focus of the field lens=twice the fo-

plano-convex, the convex sides elng each other.

(1) Z, T. R. says: 1 wish to convey the wa
tor of & spring to my dwelling, which Is at a dis-
tanoe of 000 yurds; the pipe will have to eross o
oroek and swininp, making the lowest polnt of the
pipe W or 00 foot below the fountain hend. The
spring affords water encugh to il a2 Inch auger
hole through o weir with a 6 inch bead,  What sz
of pipe will be required for the work, tho dis-
oharge baing 14 or M feot below the reeelving
point, and consesuontly at a hesd of 16 or 20 foet at
the houss all the tme? A, A one (neh fron plpe
will serve your purpose, and, notwithstandiog the
friotion of so oo u line, give water enough for a
family’s use. The salts in the water will vory
Hikely cont It so as to prevent the rusting of the
fron, The usun) thivkness of a one Inch wrought
tron pipe will be strong enough for the pressure at
the lowest point. The exterdor may be coversd
with a wish of conl tar. 2. Who makos the best
pipes, to keep water freo from all poisons and rust?

miko the arch 10 or 12 inches from the botlor, and |
leave the space from the arch to the brick wall
empty Instead of Nlling It up, I will be able to
burn more sawdust and refuse and keep up steam,
without uging slaba. I want to burn all the saw-
dust und refuso I can, and at the same time have
stonm enough. Which is the better way? A, We
do not think that the change will produce any de-
clded advantage, unless you make ¢ combustion
chamber, by admitting alr into the space back of
the bridge wall,

(%) D. N. B. agks: 1. Is it sconomy of fuel
to buy a 10 horse power engine and work it up to
16 horse powor rther than work a 156 horse engine
nt it nominal capacity ? How much work could n
well mude nominal 10 horse engine be made to do
without over working or straining? A. We can-
not toll you nnything about nominal horse power,
o8 1t varies with different makers; nor is it possiblo
1o give general rules for the most economical man-
ner in which to run all engines, as it depends upon
u number of variable quantities. 2. How might
the relutive value of coke and Tilinols bituminous
ol be stated for making steam? AL It can readi-
Iy be determined by cxperiment. Keep acoount
of the fuel consumed and word done. 3. What
power of engine would you advise putting in, to
run machines requiring (according to manufae-
turer's representations) an agueregate of 10 horse ?
A. An engine of 10 effective horse power.

(10) H. L. says: 1. I wish to construct n
two Inch nchromatic telescope and use it both s
o tervestrinl and astronomical one. What would
be the best object glass, and what length of foous
should It have? A, See answer No. 27, October 24,
Wik, 2 How should T comstruct the eyeplece to
match? A, Put the smaller plano-convex lensnext
the eye. 3. What are the names, distances, moagni-
tudes,and musses of about ten of the nearest fixed
sturs whose distance has been roughly sscertained ¢
A1 Cygnd bas o parallax of 0457 distance 44 millions
of milions of miles; dimmeter of orbit 17 times
that of the earth ; light period 7 years. Sirfus and
« Lyrw bave cach n parallax of X4 second; they
are about S00,000 times as distant as the sun, 4
Please give the rates at which they appear to travel
in thelr orbits, and towards what stur thoy appoar
to travel, as well as the rate at which others move
awny. A. Starsapproaching us are: Arcturus, 55
miles persecond, Vega 44, a Cygni 30, Pollux 40, Ur-
wo Majoris 46 to 80, Stars recedingare: Sirfus 18 to 22
miles per second, Betelgeux 22, Rigel 15, Castor 23
to 24, Regulus12to17. The two fourth magnitude
components of y Virginés revolve round their cen-
torof gravity in 109 years; major axis, 7. Xi Urae
Majoris fourth und fifth magnitudes, 61 years, &
£ Hereudis third und sixth magnitudes, period 3
years; major axis 2267, 5. What time does it take Si-
riua's companion to go round him? A, Four hun-
drod yoars,10th magnitude ; mass of satellites=half
maoss of Birlus.  Sirius is over three million miles in
dlameter. 6. What are the dinmeters of Saturn’s
moons? A. Titan Is larger than Mercury. It
can be seen with 1 inch aperture, Japetus with
atwo ioch. 7. In what constellations can I find
five of the largest nebulee that have been found
to be gaseous? A. Great nebula of Orion: Right
ascension, 5h. 29m., declination S.5° 2¢. Nebula in
Andromeda: 4 long, 224°broad, R. A. Oh. 30m., D,
N. 40 3. Dumb bell nebuls, R. A. 19h. Sim., D.
N.2¢2¥. Annular nebula in Lyra: R. A, 15h. 0m.,
D. N. 32" 5. Horseshoe nebula, R. AL 15b. 13m., D.
S, 18" 15. Two coples of SCIENTIFIC AMERICAN for
1 year and two of Sclence Record will cost $10.

(11) J. McD. asks: 1. Is there any place in
Awmerica or Burope where crude petroleum is used
for making gns? A, There bave been many at-
tempts to employ It, some of which are still in
progress. 2. Does such process pay economically,
in comparison with coal? A. As yet, the various
inventors have not succeeded In perfectly over-
coming the prctical dificuities,

(12) A, A. N, nsks: 1s there any way of pre-
paring the sympathetic inks which are visible only
when beated, such as solutionsof Co (NOy), CoCl,,
ote,, 50 that they can be used for printing or stamp-
ing? A. We do not know of any such metbod.

(18) J. G. 8. usks: How can I make a cheap
paste for putting up paper exposed out of doors,
making it mpervious to sny kind of weather? 1
shoul like 1t to form some kind of hard surfuce
similar to varnish, A. We know of no material
that will answer all these requirements.

(14) C. W. asks: 1. Are the saltpeter de-
posits in the Big Bone Cave, Tenn,, extensive? A,
It s probable that saltpeter has been obtained by
tixiviation of the earth In the cave. 2 Is it true
that lurge quantities were obtained here for the
rebel army ¥ A, The t, though shdera:
bile, would not cause this source of supply to super-
sode others,

How can 1 preserve guns with loast trouble? A,
Cover the tron with o mixtare of tallow and white
lond,

How must 1 trent brder root to provent splittiog,
and how can I eolor it for a pipe bowl? A, Boll
the wood for un bour or two in water, and dey
slowly, To color, hold near the fire so ws to gontly
warm, and by mesns of a feathor coat the surface
with dilute squafortis ; oll und polish,

How oan | dye bair switches dark brown? A,
To a mtumted solution of sulphate of copper
(blue vitrdol add ammonis  until the precipitate
which falls I redisolyved.  For a mordant, (o bo
fest applied, use & saturated solution of ferrooy-
anide of potassium.

(15) J. B, of Wells, England,
moving a sheet of tin which had been placed fmme-
distely bohind a looking glass phte (exposed to the
sun) 1 discovered soveral clroular spots, varying
from two to four inches in dinweter, with a dull
slivery appesmuce and very smooth. IF this was s
coating of sllver, can you expiain how It was coo-

the plate did not come fn contact with the tin, ex-
cept 1t the edge of the plate? A, Thoy were prob-

says: On re- ot

ubly spots produced by a small amount of mercury
volatilized from the back of the mirror, acting up-
on the tin.

I have two small pine trees (which I brought from
Amorica lnst winter) and wish to preserve. One
espocially s looking sickly, although both have
wrown a little. They were planted In a rich red
sl In n low situation. Can you tell me what locali-
ty or soll would be most congenial to their growth 7
A. In this country, pine trees do not grow In rich
molst bottom lunds, but upon arid, sandy sofls.

(16) 8. nsks: What is o solvent of oxidized
linseed ofl? A, Turpentine.

(17) J. H. naks: What is a durable cement,
for cementing burlaps to the edges of & frame
mude of bullding puper? A, Edmond Davy pre-
pures o cement, which 18 well spoken of, by melting
In an fron vessel equal parts of common pitch and
gutta percha. It I8 kept lquid under water, or
solld to be melted when wanted. 1t is not attacked
by witer; and it adheres strongly to wood, stone,
glass, porcelnain, ivory, leather, paper, feathers,
wool, hemp, and linen fabrics, and even to var-
nish.

(18) H. W, nsks: What is the best prepara-
tion to put upon the wood floor of a public bulld-
ing which Is dally much used ? A. In cases of this
kind, the geneml practice is to use some cheap dur-
able paint,

(19) J. H. A. asks: 1. Will oil in which
steel i8 repeatedly hardened lose its bardening
property 7 A, No. 2. Which Is the best kind of
ofl for hardening steel? A, Common machine ofl
muy be used; but for fine work, olive or cotton
geed ofl will be more satisfactory.

(20) J. W, usks: What materials are used
to make nmber-colored gluss, beside mangunese ?
A. Different shides of yellow may be imparted to
the gluss by theaddition of the oxides of silverand
antimony, and by finely divided charcoal ; also by
the presence of peroxide of iron in quantities not
exceeding one per cent. The tints may be tem-
pered by the addition of minute quantities of the
purple of Cassius,

(21) J. K. asks; If a mixture of steam and
alr, after passing through red hot pipes, were ad-
mitted, by means of the draft, to a coal fire, would
it insure & more complete burning of the smoke
than If alr alone wereso used? A, It would be n
dangerous experiment, as such 2 mixture (If a suf-
ficient umount of heated (ron were presented to the
steam to Uberate a part of the hydrogen) might be
rendered explosive,

Why do the mys of the sun warm the air more
in the valleys thdn they do on the top of high
mountains? A. The air receives its warmth by
contact with the earth ; as the valley offers to the
lower strata of alr greater surface, the contact is
more frequent and intimate. Something is also due
to evaporation.

(22) H. A.G. asks: 1. Are glass tamblers
made in molds? A. Yes. Many forms of glass
ware are made by blowing into molds. 2. How Is
window glass made? A. In the manufacture of
common window glass, the workman dips an iron
tube into the melted mass, a portion of which ad-
heres to {t.  This is blown into 2 pear shape, which
becomes elongated by swinging like a pendulum,
By reheating, blowing, and rolling. it 5 worked
into the form of a cylinder, which is cut off around
the top and bottom and split down the side. After
azain softening in the furmace, it & opened and
spread out into a flat piate. 3 There is a recipe for
crystal glass which states: White sand 15red lead 10,
refined ashes 4, and niterl, parts. 'What are these
parts? A. Parts by weight.

(28) D. H. R. asks: How can I relieve cana.
rios from the attacks of a very small red parasite?
A. Allow the birds to bathe frequently, and keep
the cage very clean, with plenty of sand at the
bottom.,

(24) H. E. B.asks: 1. In re-sharpening files
will any other kind of battery answer the sume
purpose as the Bunsen? A, Yes. 2 Willa zine
and porous cup  battery, excited by nitric and sul-
phurio aclds, be sufficient, and bow many cups are
needed 2 AL No doudt any kind of battery will
answer the purpose, provided the electromotive
force be equal to that of twelve Bunsen cells, the
number employed by Mr. Werdenmann in his ex-
periments. 2 Arcthe files placed horizontally or
in a perpendicular position?  Should the positive
pole connect with every file sepamtely in the
bath, or do they project above the bath and make
A dry eonnection with the positive pole? A, Per-
pondicularly. The handle end of the file should
project above the liquid, and connection may be
made by means of a binding screw with the posi-
tive pole (vopper or carbon) of the battery. 4 Wil
n small battery of medinm strength be sufficient to
shurpen o fow flles ut a time, or even one, with .
longer period of lmmersfon® A, Possibly, The
experiment s casily made.

(25 J. J, B, asks: [ have been making somo
rie appamtus, and to insulste the

chenp silk thread made especially for this purpose?
A. Yos The wire 15 coversd with mw silk floss,
onl o untwisted silk for covering telegmaph

(20) L. J. 8, naks: 1, Is there any
will effectually destroy magnetism in steel

wire.
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M, D, as of ing | able stoel rollers; but the finer particles could be
it off 1 ngnot ? A, | separated from tho conrser by sultablo sloves and
b necossary.—L. G, D~There is nothing pociiliar
we Jonrned from | About this earth, excopt that it i quito white from

¥ .
. : g Cder, Tt consists principally of slifcate of aluming,
‘.. great . H—Toth the spectmens contaln sulphuret of
on, It ¥ RS Drobaty: : Hted),—J, Ho Mo~They are worms growlog from

: M b Lporns 10 onganto tissues, Hke the interlor portion

“W m squaring the circle? A, Calgulating | with seales of mica. The powder mnarked P s o
o ! of u circle whose dinmeter or  mixture of particlos of metallic lead with oxide of
, =0 that the side of u square of the | jead, carbonate of lead, chloride of lond, und sul-
an ¥ be known. | phnte of lead.
tlon and proportios of eroton chlorpl, A, Ordl- ale .
bt e or gulding parts of o self-supporting drmwer
i d In an aldoliyd; It 14 the Wntido of w0 that 1t may be dewn out its full dopth, I'nm:
dride of trichlaroorotonyl, C(H,Cy9H, or the alde-

Lt stool 7 2 A gunsmith In Boston says ho oan
Y ot crotonio ackd, CHSOH, in the mdioal of | tako auy gun barrel and make s laminated stocl
PiAoed by throo Atome of chlorine. Jabairous How onn 1 make nrtificial Orebriek 7—Lo Ko Yoasko
eroton chilorl isn colorless, oleaginous liquid, have Whant i Vienns Hme b O, H, M. says: 1 It 1§ ob-

chloral. It fs insoluble in water, but, ko ordinary ;

_ | holes In boats whore gnlvanized nalls are vsed soon
ohloral, It comblues with water to form i crystal becomes soft and feinble, and ceases to nfford nde-
tallzas in whito nacreous spangles. Tt is slightly - !

1 froely What onn be used, in place of putty, that will re-
soluble in b BUIVAS 1 e mnin bard and flem in oovering  galvanized nails
lvoa moro ¥ o gy kA AN ynavery onn 1ot vid of the red splder which infosts honse

(82) F. M. H. asks: Will five Callnud b“"I plants ¥ T hnve telod tobaeco water and smoke.

- woon" in carpets *—J. O, asks; L. How can T causo n quick
P g& tBh.e.;gz:rhcol the ;::l!:’::‘::: :::r: fermentation, to pm‘n- molasses for distillation?
wun be more than 122 ¢ from the node, there cannot | *Mrit after distillation ¥
boaxr oclipse. The moon crosses the ecliptic 18 | COMMUNICATIONS RECEIVED,

(34) W. M. D. nsks: 1. In what manner | knowledgvs, with much pleasure, the receipt of or-
are the connections usually made or attached 10 | ginul papers and contributions upon the following
vonvey a current of electricity to another clock 7 | On Lining Bogine Cylinders. By F. G. W

other wonds, make and btreak con- | ¥ F.G.W.

i hogr cn L | On Splicing Large Belts. By T.G.B.

no power that would disturb the pendulum asre-|  On Hydrophobia. Ty J. R.

ganis its mate? A. The pendulum in swinging i Also enquiries and answers from the followiog :
form of battery will convey a weak cum:;é«r a : A J. B—I. B B.~G. B.—G. W.

year without attention? A. The Leclan or S

Hasmersury any «ffect on platinum whon brought |
in contact withit? A. It will adbore to the plati- | Correspondents whose inquiries fall to appear

should repeat them. If not then published, they

(35) W. T. IL asks: Is it darkest just be-| qjnes them. The nddress of the writer should al-
fore daylight A. No. | ways be given.
~eams with? A. Dissolve a smull QUAD- | Kility of inventions, asdigmiments, etc., will not be
ity of pure rubber in hot naphtha. published here.  All such questions, when Initinls
gotting weak, but am not surc. Will you pleace | it would fill balf of our paper to print them all
wil me how T can test them? A. By comparing | DUt We generully take pleasure in answering briefly

| Hundreds of enquiries analogous to the following
) (37) F.H. W.asks: 1. Howcan I make 2| are sont: “ Where can llustrations of new designs
into the shape of o horsesboe. 2. Should the wire | water heater and filter? Why do not mukers of
e wrapped tight around the soft fron? A Yes. | gjue advertise In the SCIENTIFIC AMERICAN?
lined with lead, with zine hung in the top, make @ | ohearved, in the cotumn of “Brsiness and Porson-
battecy of any strength? A. Yes. L. What fiuid | o) which is specially set apart for that purpose,
:uﬂph:d copper in the bottom of tho can, and | thee column. Almost any desired nformation can

with water. in this way bo expeditiously obtained.

tttery answer for un eleotrical clock (n which the | vy, gxo, W, HARROLD, Roctiester:
Impulse is to be given to the pendulum ateachre-| 1y g The “Protry’s A UTOMATIC STRAM Tuar,'*
soconds? A, Yes proved In every way satisfactory, and its working has

(80) W. H. M. asks: Is electricity a sub- | IPeseed our expectations. We now cxperience s con-

low presstire, It s 2 valuable saver of fuel, stoam, and
;‘Mn-:gmﬂm soutny to be rather inclined to | prmplag, xod 1ts use rosalts in less work for the Engloeer,

W ' & . ' ,_ ¢ of the mig- | bolters, and then thoe coarser could bo ground, it
Incroasing nesm- betng unstained by ron, nnd that IEs in o fine pow-

pule {irone=l, T. T.—It Is sulphuret of fron (ron py-
‘&‘1’3 . : ’WO is the oxplmtion Cof feathors.—J. J. Jo—Your specimen {4 fine sand
M’o‘ W. says: Please state tho composi- O F A, asks: How m;u I constract the sli-

v"mml’ GiCLOH, Croton chioral la the hy- under a bench ?—E. J. Q. nsks: L What Is laminn.
which thrco atoms of hydrogen bhave boen - barrel of 1t Can It be done =W, H, 1% Jr, aaks:
Ing n pecullar odor, reonlling that of nnllnnr_v.wn“. that tho putty used in stopping up the nnll
lizod hydrate. The hyitmte of croton SRIOIA ctow quate protection.  To what s the change duo? 2,
water, and extremely soluble in aloohol. 1t die- L while exposed to salt witer? TOH. D asks: LHow
teries be enough to plate with? AL Yes but without effect. 2, How van I get rid of moths
will certalnis bo an oclipse of the moon. I the | 2. How can I take the taste of molasses from the
further west Gach yoar. ‘ The Editor of the SCIENTIFIC AMERICAN ac-
the pendulum of a regulator beating seconds, to | subjects:

nections at each sxcond, and at the sumo time take |

passes through a small cup of mervury. 2. What! w 4\ T..J S.—T.F. M.—W. H.—H.D.D.—C. G.—

the gravity battery. ’ HINTS T0 CORRESPONDENTS,

R, DY o 00 iy may conelude that, for good rensons, the Editor de-
What is a good cement to stick rubber coat| gpquiries relating to patents, or to the patenta-
(36) W. E. 8. says: I think my cyes are only are given, am thrown into the waste bhasket, ns

with some one whose eves are undoubtedly good. | DY mail, if the writer's address is given.

soft fron core for a magnet? A. Bend a rod of iron | for furaiture be obtained 7 Who sells the best feed

% Would a batters made of a comnnon tin can | 4|1 such personul enquiries are pranted. o8 will be

should I use forsuch battery? A. Put crystals of | qyhject to the charge mentioned at the bead of
(88) 8. H. B, asks: Will the Leclunché Rochiester, N. Y. Do, 24th, 1834,

turn to one side, the pendulum beating In balf | geced by yon to our heating apparatus, has, after dae trial,
stance? A That ST resaton (b be Sol red. !-len‘huu!nu beat from the ssme steam cofls sod at
For cconomy In steam heating we can cheerfully testify

. d o Ita great valoe. Yours traly,
us‘-o) T. G. . '::: Wil -"°:ﬂ£::‘:;dl:*n‘;: STEWART RUBHER CO.
when melted together? A. Melt the alloy, nud [Ol"l"l(.'l.\l;.]

while in & fused state pour it from some hight Into

INDEX OF INVENTIONS

Yo wiicn
Letters Patent of the United Statos were

tulned in & finely gmnulated state. Add to the
utal thus obtained a quantity of chemically pure
uitrle acld, and h:: gently., When the solution
e i SRy by the discontinuance Granted In the Week ending
December 15, 1874,

AND EACH BEARING THAT DATE.
[Tlmil!lnfmlrtn ure relsaed patents, |

silver is all dissolved. The remaining
. have the appearance of black mud or
powder, which must be thoroughly washed una
luoll.ud.-. The sflver In recovered by precipitation
with muratic acll and reduction, The procipitate 3 »

uf wiver must be well wasbied with bofling water, | Arewer. g 1wt 4+ B Watson,

Adding machine, J. M, LAWFONCO o .ooovviviinis 157,600

vm may be fused with niter or tosted off with | g,

y Jumper and swing, Hanoy & Coleman.......
Batly, partable cover for yapor, ¥, Lesile. ...

lead.
é(l) O, LW aaks: What will restore the | Mttery, voltate, 2. Arthor................
“eolor of & book slate which has turned white? 13, | edstead, wardrobe, i1 fverson,,

. ealor
fw thin coat of Wmphileck in alonho). Hell, door, H. A, Merkes. ................
i T 1 "’ ) . 2 e lmunnmm-m.mm.,._ Cook. ..

i ~%P. M. aaks: Would not the sttrac- | piader, emporary, W. Tt ...
 tive fares hetween two magmets with the opposite | i cage. L., . fteichers .

8 contact be grouter than that with which | acking, =sterproot, 18, D, & 1. D, Jewotr
with ko poles adlacont, wonld at- | Boller cover, waali, It, J. larrison, . ARV

[ ..ﬁ
Araet an armature? In other words, would one | Boller, seotional steam, J, Grth,, . X l‘-:; Zl:
3 s .m anothor of the samo power with | Boller tube expander, W, &, sharpneck. ... IM.!‘.\
iy tho . that it would the nrmn. Botler water indieator, T, 4 LU Ve AR l'\?:T-'Y
wm“ mm"-“ oroo Dol troading muchine, C, $ellerw,, ... 1,100
N widi foot hisel Biank dlo, 8, K, (arthan, . 56,23
m@.m;_—-ﬂwlmem have been re ::m heel die, 3. Lanbam................... R

. e g 5o | oot and shoe last, A, ©, R4, ... Ve L1
evived from the followlag correspondent s and Bost and shoe natl, 11, &, Pushiman, .. 197,116
examined, with the resalts stated : | Rottle sapper, tock, N, C. Wikeo X R
o &M% rom pyv LW, W ;M‘u holder, J. G, Dreber............. 15,0
ot "'.-." nl”'lwl. B e h:’;:-nmaum.n.w. DR 0. i, o s 17,8
3‘,”| 20 ||~. Uy of Wiex and mluming. It Peiek and tio machine, 11, 1., Nuntingwon.....,.. 57,881

Dok ronotfoe, AL Beont. . ...o0veeni. ...
Broller, ¥herwood & Dudley, ..
Buokie, belt, J. Bpraew. .., ..., .

. 187,74
W7, e
157,98

would pot be easy 1o grind It iner, oxoopt by suit-

Oygnn action, reed, G, I, Kelly....... .

Orean, reed, M. J, Matthows, .. ....oo0nee cees I5TN0
Organ sttaohedent, reod, J. Van Doren. 15,
| Overalls, €. Q. Wo....... e qseenes sebavasrsseens ian
Palot, manufscture of , J,. N Orr, . ooonees seonsades JVIBE
Paper enling machive, T, ¥, & F. I Colllns....... 187,718
Penel) case, ., HOAMA. ...oovviviiisnnsmrnrins I L)

| Mlanter, comn, 8, O, Minear..........

American,

Bl‘wy mooring nuohm.cm. n. Prown,....... eeens 107,796 ! Palley, stop, J, PONE (F) .. ovririenines
ous 167,79 | Pump, T, J. Heamny

Cable stopper, olastic, D, N, I, CofMn, Jr,,
Can for paint, ete,, Geary & Ward, ...
Car brako, W, C. ANIson. ...,
Carbrake, J, Sadler,...
Car bmke, raliroad, J. 1, Pelton
Carcoupling, J, SMIrk.... « coveiiens

o 102,776

oo 107,008
woo W0

Car propaller, O, Deviibise., . oo oo ABT, 00
Carapriog, W, P, Hansell. ... o

Car startor, B, Ames.......o. e 185,505
Cardirt rojoctor nnd ventliator, E. L, Wallnee, . 187,404
Carpot Hndng, To J MAYAIL oo piiceiniariiiniiii 167,561
Carpot Hntng, makiog, T, J, Mayall 107, 802
Cart hrake, J, B, Mead, Jr o 1067 554
Cartvldge, shot, 5, Coehran, ... w1,
Cesspool, T, J, Hendriokson 157, 6%

Chalr, opera, G, W, Hildreth, .
Churn, R, ¢, Rookett
Churn, C, I, Breeves, ..,
Olgar, T, 15, Livormore,, . .
Clotnes Hine, W, M, Pratt
Cooking apparatos, steam, 1, M, Weleh |
Cornles rannor, J, Bogland. oo donn
Cotton gin rib, J. C. Du Bols, ...
Cotton yveloelpede plcker, C, and

o BT MY
v INTRO8 |
PP L el
o INT

Cullnary vossel, A, Fromlet, . ... LA
Caoltlvator, W, P, Munger, ... . «s V701

Cultivator, 8, Reod o 105,700
Cultivator, W, M, Watson,,.. ...o0 < 10T N0 |
Curtaln Hxtore, R, A, Thompson, . . 167,551 |
Dental compound, C, Kellnlte, ....oooooviiiins oo 107 89 !

IMgger, vte,, oane stubble, Yon Pnnl & Mallon, .. 16798
Dish drafner, §. B, AbDDE, ooviiiivinivecainees oIS
Door plate, transparent, W, Sharrock, Jr.. " :
Dryer, storootype matrix, Mayall & Hartnert 75|

Brg onrrlor, W, Wolk, oo uiiiniceisiresnrinnnns T80 |
Elovator, hay, L. It, Sprout (r)....... e A 3
Elevator, stump and rock, B, M, Davis, ... oINS

Elevator, stop mechanism for, J, I, Paine, T
Engine, rock drill, Brandon & Trankle. ..., o 157,804

Engine, rock drilling, E. Fdwards, ....... 1T, NG
Engine crank and piston, S, P. Ruggles. .. vas 197,7¢S |

Explosive compounds, I. M. Millbank. 157,556, 157,555

Feed rack, portable,J. X Mllls. . oooooeeennnnn.a.. 1702
Firearm, brecch-loading. H. Berdan .o 107,758
Firearm, rovolving, D, MOOP€....ooovvunverarnaines 157,860 |
Fire extinguisher, J. S. Tibbets, 157,720
Piroplace, T. Whitwell .. .......... .. 197500 |
Fires, extingulshtug, W, Muallally (r o 61D
Flanging machine, B. Garstang.... vervens 157,810 {
« vese IOT.0N0T |
Fuel, manufacture of artificial, I, F. Packer. ... 157,758

Gage, standard, Q. 8. Rackus. ........ .. 155,709

Gax and afr, carbureter for, J, H, Den 157,751

Gasapparatus, J. Hanlon cennses 107,518 ‘
Gax cooking apparatus, T, and J. C. Peacock..... 147,565 !
Gas machine, sir carburoting, J. H. Needies...... 157,50 |
G segulator, 1. Stmmons..... .. ... asasries 3,90 |

Gax retort, J, Hanlon........
(as retort, ete., J. Hanlon,...... . . INT10

Gns prossnre regulator, ete,, 8. 1. Chapman, ..., 157,60 |
Gas, dotermining gravity of, W, W, Goodwin,. ., 167,749
Glows tnmpering furnace, ¥, B AR, De Lo Bostie 157,717
Gluss, manufacture of, B, Britten,... . ..cooo.. 187,758
Graln, spparatos for steaming, C, R, Taylor ., .. 157,708

o 157,50 I

Grinding eylindrical surfaceos, J. 8, Ellfote........ 157,54
Grooming apparatus, W. T, Davis............ . 178
Guns, attaching the fore and to, W, M. Scott...... 187,00 |
Gutters, making wooden, H, A, Stone...... « 187,770
Hutoe fastenor, B, Gustin,. o 107,700 |

Harrow, P, 8, Carhnrt, .,
Harrow, J, Shoek.............

Harrow, rotary, T. J. Hoaver,,
Harrow, sulky. D. Saigeon
Harvester cutter, F. R. and W, O, Satton..

oo WT |
o0 157,5%% |
197,45 |

Harvestermke, J Barned, ... .oovnenannn.

Hat measurer and streteher, T, J, Leveriag, o IR
Hay losder, E. R, Whithey . ....ooveeieacens . o 1T858 |
Hinge, blind, Z. F. Bryant........ - 15,71

M1

Holsting « H. Rl wese
Horse checker, W.T, and J. B, Burton.,

.. 187,870 |

oo TR
Horsoshoe nalls, fnishing, J. Mills . 157,858
Horseshoe nalls, poluting, Caryl & Lee, .. . 157,510
Hose coupling, J. W, Kennedy....oeneeee oo 107,500
Hose, making hydmnlle, Dodge & Rice... ........ 187,50
Hoslery, stamping and striping, G, F, Salmon. ... 187,79
Hydrant, A, Gudenoge.......... besssinasaaasereared 1T 814
Ironfog board, T, H. Eaton .., . 187,680
Jaek, Uftiug, L. M. Catting, ... 15T
Jelly Jar, W, C. KIng (M. oo < 61n
Knitting machine, O. F. Tripp (r). an
Enob spindle fastener, Flsher & Hallou, 153,548
Ladder, fire escape, C. Thompson.,..... .. 107,99
Lamp pendant, J. L. Washburn ... 157,69
Lamp wick, H. Halvorson ., ... 1,68
Lathe, spoke, J. PIomnmmer, ... covceeissnsnsaacanenn 157,006
Leathererimping machine, T, Barrett...... 157, %0
Leather, ete., scouring, ¥, O, Lockwood ., 17, 6m
Lestherscalloping machine, L P, Hall... o 167,515
Loek, nlarm combination, 11, W, Dilg. 17,88
Loom, Crompton & Wyman . ... ... ey
Loom shuttie guard, 1all & Newton ... . 157,684
Lubrieating comp A, AL G, Mandel ..., 107,848
Lubrieator, steam eylinder, J, Kukelkorn. ... ... 15784

Matoh composition, safety, G, O, I, Schonolder, ., 87,50

Mechanleal movemoent, windmlill, G, Metealf ., ., A7 .
Millstone buah, 8, Bulver . . . ... aseees BN LR

Mine safoty sttachment, W, Walker..... N LA
Mooring sttachment for bnoys, 11, Brown . .
Motor, vehicle, Steel & Austin,,...... . e A N
Mowers, track cleaner for, J, B, MINCO. coavensin. 187,99
Mowing machines, W, F, Cochrane,....... AT, T, 18T, T
Muston! damper netion, D, Imhof, .. aesnnaenes 167,704

woo IBT 050
coo BTSN
< I6T, 68
« W7 50

Nall exteactor, J, B, Guild,, ...,
Neektle holder, L. B, Snow
Needle blanks, swaglog, 8§, C, Kingman,

Pencil, ol D, M, SOmers. ... .oouuee LA
Photograph burnisher, ¥, B, Weston, .,. o INT N
Planoforte sttachment, W, I, Miller (v RPN |
Pipe Jotnt, J. TTOAKIN, .ooviviiiiirerinssnnnnnasnrans . INTEN

Plpes, ascortatning leakinge o, J. M, Atkinson. ..., 500
Mieman box, ¥, Lo Dalley. . oooveiipens ssshidvves WNTRR
Plentng wehine, Covey & Harvis (r)... R A |
Pinnter, eorn, C. A, Haskoll, oo, L W2

e 197,000

Manter, cheek row, M. J, Stovens, P L Y

« 187,607 |

| Sash holder, J, Rolo........

{ Baw mill, muley, T, E, Chandler, .
| Saw mille, set work for, B, Durkes, ...

Mow, ¥, Sridde, .. .. s0%0s e INT G
Plow, C, M. Yon BYery....coossensanssns e 1N 0
Plow point, Calvin & Wallsce, A ceces MBLO
Mow, shovel, J. R, GIOver. . ... .coovminien R L
Mow, suiky, J, A, Kneedlvr, ., R [
Pross, T J, DAY coviiiiinnin Ndp s sbainsenase voeens 1570
Pross, piston, ete,, hydmullo, J, ¥, Taylor, L
Propeller, scrow, A. C, FIoteher. .. .oovveies . .
Propeller whoel, Dowler & BUadseyn. .. coiveninnns

[JANUARY

16, 1875.

Pump yalve, G, 1. Nye, ..., sy reinshay .
Punch, rllway ticket, Spaniding & Dyer......
Rallway axle box, C. A. Homey, . ..........
Rake, horse hay, J. Evered, . ...

Range, E, O, Brinckerhoff, ..
Reln holder, H, G, TYsON. ..o .
Riveting maehine, metal, Pipor & Nichols, .
Roofs, Jolnting bosrds for, B, W, Bears. ..., .. 103,107

wee

Rope molding, cuttiog, B, C, Austin (0o, 6170
Rope sooket, Buckley & Forkor,...... woo WIS
| Manl 1 r, Allen & Sehult < TR

Sash fuatener, W, 4, How,,

Sawlng mnchine, G, W. Boll,.ooovoiire 157742
Sawing machine, scroll, Ale & Bnyder, . 187,575
Honlow, beamn, L, G. Bpencer.,............ 18T 558
Beraw enpw, forming, J. L. Mason . 1m0
Serew cap, ehuek, Smith & Perry. . 167,726
Boribor, H, KINK.....coviiiiricnins 1578401

Sewlng machine threader, H, A, Ellls,
Sewing machine eluteh, &, W, Whitney.....
Sheot motnl, shenthing, ¥. Pollard.........
Shirt bosom, F. A, TOrmey, , o.viivsrrseenss
8hoe pegs, making wire, Charnley & Cushman
Sifter,conl, C. F. Banl.........cvivevnnns

Skelping die, B, Gordon, , 187 442
Sled, W. H, Heltnbold ..........ou\en . 15708
Socket bending machine, B. Murphy. . . 155600
Spring head blank bar, 3. Evans. ..., .. 15T
SUrrup, J. Ball.ocvieerenernnnnacnne 137,186
Stone, artificinl, A, Berard........covvvuienne .. 157903
Stone, ete., grinding and polishing, I, Quigg, . .... 197,759
Stoves, cooking, E. Bussey........ccoevumeesnns 155,79, 157,59
Stove for burning kerosene, Dethman & Clanssen . 197540
Stralner, Lipman & Friedberg. ....covvevenan..

Stump extractor and stone puller, L.

Switeh, C.C.8heldy.......cccooierersrrinrence

Telegraph, printing, 8. J. Barrell,

Telegraph, printing, J. E, Smith,........

Telegraph relay and sounder, W, 5. Rose. . 157,704
Tin plate, making, T. H. Johns.......... . s
Tube expander, boller, W. &, Sharpneck... WIS
Type setting machine, J. W, Puige......... 1570
Tyre upsetter, Q. C. Tedbs........... e ]
Valve, compound, A. S, Cameron.......... mwim

Valve for steam vacuum pumps, G. H, Nye..
Valve, steam cut-off, J. Bafley

Vaive, stop, J. Demarest........ - 157500
Vehicle motor, Steel & Austin, 157,584
Vehicle seat, E. L. Bradley. . c.oeunnnen 578
Vehicle seats, back for, M. Halfpenny. .. 197516
Vebicle wheel, J. A Geer............ .. 2 W

Vehicle wheel, W, M. Hoffmann.,.. .
Vehiele wheol hub, Clarke & Lecke, .

Vehicle wheel tyre, J. T, Heayton,, .. RRrAR
Vehfcle wheel tyre, F. COMML . ouuiee vanriunaais oo 167,508
Velocipede for pleking cotton, €, & G, E, Hess,... 157804
Vessels, sall for, J, C. NIChOW. .ovuy veenennrcnrens 157,862
Wagon anil carriage safety guard, T. Joyese o I8S7887
Wagon axlo, J, BKeen. .......ocvienee vosnns 1IN
Wagon spring seat, J. Gritith, ..., Seadrenntie nwisn
Wall paper striping machine, J. J. Janoway, . 157,584
Wash stand, W. SChWAIZ. .ocvvrarrrnnennns B L )
Washing machlne, boller, J. 8, Anderson........... 157 66y
Washi hine, Goodnough, Worden, & Luce, .. 155,512

Weather strip, N. JONDSOM. ...ceiisiersrsvsnnnnseesss 100000
w 1. A. Dunh

h R, Mansfiel . 157 800
Windmill, T. J. & M. ¥, Ingels.. . 151
Windmill, W. CoUIN. . oo e e wme

DESIGNS PATENTED.

7928, ~Corrix HaxoLe Tre.—A, If, Balley, Cobalt, Conu -
T & 1000, —JewELRY DROr,~L. 8, Beals, Astorla, NUY,
T to 7,08 —~BrEASTPIN . —~L, 8, Deals, Astoria, N. Y.
7.9, ~NnacELET.—L. S, Beals, Astoria, N. Y,
7,090, —Sosr.~D. 8. Brown, New York city.
7,881, —Gas Grone Ganuxny.~T, Trudean, Ottawa, Us,
7,982 ~Brrross,.~L, 8. Davis, Waterbury, Conn,
7988, —REvOLVING Fixe Arya,—C, B, Richards, Hart-

ford, Conn, \
7,984, —~INKaTANDS, —L. Rosenfeld, Now York city,
7.0, — ADYERTISING WAGONS,~0,F . Sage, Boston, Masse
9% —Tyres.—G. W, Witham, Philadelphls, Pa.

TRADE MARKS REGISTERED.
2,113~ Crdans, x10.—F. Dufoure, New York eity.
L1 —Mrproan Comrorsn.—J. X. Quigicy, Shippens.
berg, Pa.
LU, —~WHIsK Y, ~G. P, Stmonson, Jersey eity, N, 1,
2,116, —~Cuarms ., =Delaware Chinlr Company, Ohlo,
21T, ~Caxxen Goops.—Evans & Co., Baltimore, Md.
LU ~Naxixe Powpens, I, F, Griswold & Co,, Chi-
eago, 11, 3
2,119, ~MusTAnn,. —H, ¥, Griswold & Co,, Chicago, 111,
2,190 & 2,121~ TonAcoo, — Liggett ¢ al,, St, Louls, Mis,
2222 —Consprs, 8, A Moody, New York city.
2,123, —Sranon, ~C, Momingstar & Co,, New York clty.
2,18 —SraTtonesy . —~Rowiand & Co., Washington, D, €.
2,125 —Cluams, —J, Schroeder & Co,, Baltimure, M4,
1%, —Soar, N, Sheldon, Providence, B, 1.
218, —~CoonaxUT PrErisations. —~COalifornis C, N, Co.,
San Francisco, Cal.
SCHEDULE OF PATENT FEES,
ON GACH CAVORE o4 vserayrrncenssss {kaartarakpsingaieata ViR O
On Nl Trnde MREK. oo wvcinennsssonssnsrasassesrnssn
On Nltng ench application for u Patent (17 years).....813
On lesulng each orfgionl Patent. . ... Yaass renasidecsor DD
On appeal to Kxuniners-in.
On appesl 10 C e
On spplication for Relssve. ... oo

On an applloation for Design (1% yoars). ...
On application for Deslgn (7 yoars). . .......
On apptieation for Destgn (1 yoars)....

CANADIAN PATENTS.

LisT oF PATENTS (RANTED IN CANADA,
Drorsmin 11 to Deckmner 17, 1874,

418,00, Grove, Bluffton, Wells county, Ind,, U, 8.
Improvements In differential pulleys, called *“Grove's
Difterential Pulley.” Dec, 1), 198,

1067, -8, White, Nelloville, Ont, Improvements on »
machine for attaching horses to plows, oo,
oalled ** Whlte's Suspended Whiffletree.** Dee, 11,
Wi,

416, —E, 1, Fonorty, Hallfax, Nova Sootis. Exten :
of Patent Xo, 1%, called “An Improved Method of
:::nn.. Adjusting, and Fastentug Skates,” Dee, 1t
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.=G. Fournler, Ste. Julle, Mogantic mnty. ) Q
Ambllorstions aux boutons pour los hablllements, du
‘Bouton de I'Industric et des Familles de Fournler.”
(Improvements in buttons for coats, ete.) Dec. 15,
LR
W.-8. C, Redgrave, Lyons, Wayne county, N. Y.
C. 8. t on liguld measure, called “lted:
Erave's Transparent Liguid Messure.” Dee. 15, 154
131 ~H. Hollingehend, Howifck Township, Huron coun
&y, Ont. Improvement (n land rofler, called **Holllogs- |
Bead's Improved Land Rolter,” Dee. 13, 1534
AT —E. O. Brinckerhoff, New York city, U8, Improve
ment on steam condensers,called  Hrinekerbofs Steam
Condenser,™ Dec. 13, 194,

LI ~F. W. Taerk, Jr., Rertin, Ont,
water wheels, called * Tuerk's Inverted Overshor
Dee, 15, 1574,

L1 D, Jones, Millbarn Inverness, Inverness county,
Scotland, lmprovements In lubrioatars, called “Jones' '
Lubrieator,™ Dec, 15, 1%L, |

AN, ~C. C. Roe, Hamiltan, Ont, Steam man or steam
walking wachine, ealled “Roe's Steam Man or Steam
Walking Machine.** Deo, 16, 1971,

LU, R, Thomas, Toronto,Ont,  lmprovement on cook-
ing stoves, called “Ladles' Ald.” or “Thomas' Improved
Cooking Stove.” Dec, 13, 18574 '

LT ). Campbell, Almonte, Lansrk county, Ont, Im-
provements on churns, ealled *Camphell's Oselllating
Combinadon Churn,”  Doe, 15, 1974,

LI G, A, Keone, Lynn, Essex county, Maw, U, 8,
and F, A, Sawyor, Doxton, Suffolk county, Mass., U, §
Lmprovomoents on earelnge and oar stops, and threads
for stalrs, oto, called *The Rubber Safoty Step.' Dec,
18, 1834,

L1, W, B, Laberge, Montreal, P, Q. lmprovemen's
on froping tables, called *ludispensable Ironing Table, "
Deo, 15, 1834,

150, <D, Blssell, Detrolt, Wayne county, Mich,, U, 8.
Improvemengs on arm splints, called **Hissell's Arm |
Splint.” Dee. 17, 1504,

L8, 0O, Parbam, Valleyfield, Parish of Ste, Cecllc,uuau-
harnols county, P. Q. lwprovement in suction and
force pumps, ealled “The Valleyfield Improved Pamp.™ |
Dee. 13, I8

LR, ~F, Moses, Toronto, . Q. Improvement on heat-
Ing apparatus,called “ The Coaland Wood Economlizer,™
Dee, 17, 1854,

LIRS =, Clathe, Hamilton, Wentworth county, Ont.
Improvements on tross pads, ealled *'Charles Cluthe's
Solt-Adjusting Spiral Spring Tross Pad."” Dec. 17,

Tmprovements In

Q8L -H. K, Rowe. Brockville, Leeds and Grenville
countles, Ont. Improvements on feather renovators,
oalled ** Rowe's Improved Feather Renovator.™ Dec.
15, 180

1088, A, D, Griswold, New York eity, U, S, lmprove.
ment on feather dusting brushes, called **Griswold’s
Improved Feather Duster.' Dec, 17, 1534,

L85, M, Thibault, Holl, Ottawa county, Can, Amélio-
rations sux cabest dits **Le Cab Amélioré de
M. Thibault," (Improvements on capstans and wind-
lasson,) Dec. 15,181,

‘idvmisemmts

Back Page = = « « - « 81,00 u line.
Toside Page = = -« « « « 73 cents a line.
Engravings may head adoertisements ot the same rate
per line, by measurcinent, ax the lotter pres. Adver-
tisements must be received at publication office as
«My as Mu nwm(na ln uppmr in next blm.

IT WILL PAY

Youto l-nu & few donu- In tickets In Pnhuc Library of
rt and Drawing of

27th February .

Positively no Postponement.
A Drawing on 27th,
Or Money Refunded.

Whole Tickets Tenth, or each Coupon,
" ”ﬁlﬂen Wm')l‘; Tieketa, 840,

0 l °":I'I.R"I"I’l Manager, Louis-

. oF THOS, u(rs & Co., 4% Broadway,

WeevS%

I:A"m"l”‘ TO LET--At Haverstraw, \ \ ,on
Hudson River, Two large Brick I-ulnm », TOADOO-
tively 3 Storfes Sia), with Extension 1 Story iy 2, ",,l
3 Storles WX,  Alundant water power in each Turbine
and overshot whoels D nv narticulars, addross !
ll\ FEUK, Haverstraw, N. Y.

Useful and Rare Chemicals.

1. A oheap Muciiage, sultable for pasting Labels on
(lll’.. Tin Unns, Woed, lron and Stone,

2, The Soluble Gllass Liquid and Jelly for Noap, Ce

Artifivial Stone, Maint and Fireproofing Wood
hiun.a-...n, and White Acids, for Etehing

ekol-Flating Matertals, Salts, Anodes, Houge, &¢

nu-m

3, Glass Manufscturers®' Articles, Manganese highest
strength. Zaffre, Oxides of Covalt, Uraniam, Vin, Copper,
Antimony

6, Marble Putty, Felspar, Fluorspar, inest Silox, Cry.
ulllr Tale, Asbeston

. Yellow Cadmium, Pharoah Serpenta, Loadatone
L:. PEUCHTWANGER & Co,,
N FULTON ST,, NEW YORK

NONPAREILMlLLS

Yorgrinding Corn and Col, (
\I...l Drugs, Botes rl.
1

™.
tesl pamplilet free \d.lu..

SEDUERERR. SHEPARD & N i

181 E. Frout Street, Cioc u-nuu l)

I Alarge, elght-page, In.
Tll(‘ “ oel\l v q“ ll * dependont, honest and
fearicss nowspaper, of 56 broad columns, We nlm to ke
the W N‘h'? Sup tho bost family nows mper In the
urlnl lr) 1, §1.20 per wnr. po M\l' pald,
A I New York Olty.

GBO . W.READ & 0.,

STEAM BAND SAW
AND VENEER-CUTTING MILL,
18 to 0 LEWIS ST., foot 5th & fth Sts., E, R., N.Y.
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK! The GREATEST
VARIETY ! The Lowest Prices !

$#" Enclose Stamp for Catalogue and Price-List,
omcn by mnn pmmpll) and fafthfully exeouted,

== x "~ HUSSEY'S NATIONAL

Cottage Architecture,

® New and Original l)uzrm Wi orkiun
Scale Drawings, and detalls for a
Styles of low-priced Houses, with
pecifications and Cost. Just Pub.
lshed. Royal quarto. Post-pald, $4.

1,000 WoRKING DRAWINGS,
WOODWARD S 1 Plans, Details,
NATIONAL Specifications and Estimates,

ARCHITECT, | heve sanare, woct

MONCKTON'S \ATIO\AL&Slx dollnrs, posts
STAIR-BUILDER. paid,

\&ﬂﬁ_wm\"n NATIONAL ) Six dollars, posts
ENTER & JOINER. { paid.
ORANGE JUDD CO.. 245 Brondway. N. Y,

PATENT
Reverse Motlon. Paneling,
Varfery Mouiding, and
Dovetafling Machine,cuts

X Panels of nny dv-l;m nr

. tyle or

\(ould In the

solld wood,

with neat-
uess and dis-
pateh.
Routes and
grooves for
windows—

BOULT'S

gcmll Work.
It is a first
Dovetafls all kKinds of Dmwer

Class Shaper and Moulder.
sod Jo!nl’&’ort with thick or thin stuff. Warranted Sim-

Nt Durable, and at. Send for clrculs. and sample
f work, nunmm only by B, C. MACH'Y CuU,,
l‘llk Creek,

P. BLAISDELL & CO..

Worcester, Mass.,

Manufacturers of the Blalsdell Patent Upright Drills and
other first-class Mochanic's Tools.

“EDEOGRAPHY.” &5 " 7o

plate syviem of mont sl ph
wasy, snd comprebensive, nM sy one, o & sbart thme. 10 roper
trials, speeches, sermons. ‘s Prayer Is written wit)

minwte, The sien
e wani
Bils. P

forty-nioe strokes of (he p‘.;nd 140 wands
eipbould lenrn this art.  Price, by mall 30 Cus, A
Address T W. EVANS & CO. 139 8 Seventh Street
4 WORTH SURFACE PLANERS §13. Planers
“'OOD “ atchers, $380. S.C, HILLS, 51 Courtland
ml. ‘Xcv York.

h ASON'S PAT'T FRICTION CLU T( HES

mnurtund by Voluney W. Mason Co.
vald‘t':ee ‘_ HHOOKS, mﬂla stroed,

GRIFFITH & WEDGE,

2 L
VERTICAL A Ennd CIR-
TR R
THE LENIGH VALLEY

Emery Wheel Co.,

WEISSPORT, PA.,
Manufacturors of
Emory Wheels under n
now patent,

Mform

Niama Stemn Pum P.

-At-u.. Brookiyn, ¥. ¥

1
Rew York: TAPL I\ I(l( F & 0. Akron. Oblo

\TONE SAWING MACHINERY

RRIMAN

DERRICKQ & TRAVELLERS

MA

ROSS,

SAFETY HOISTING

O'I'IS’ Machinery.

OTIS, BROS, & CO
No. 348 BROADWAY, NEW YORK,

Ga | Prize Pictare sent free ' An
The Tou t’e enjtous gem ! 30 uh’\crl-
tafnd! Address, with -(-mp. . CLABBEY, Buffalo, N,

COMPETITION.
65 SUFFEIN LSRN AR I 65

A Illl-h
pered by Nelily
switall ied
+ -nul-ru-ylhu free,
. A MELLIX & CU
M Iul. muni.}n.
ANDALI.’R I’.\'ﬂ!‘ﬂ' PRHPP'I'I’A\L KlL\'
for Burnl u?!o and ¢ cnn;r?t Bnt;";:llvvn!d
v L2
o swaeling of b . L Nado Gt .

Second Hand Eogines and Boilers,

of all kinds and Mui BOUGHT, 80].!) & RICIIA)«OHD

Larg roular to
o S "RTNG. 115 Liberty Bl New York
MPOR'I‘AN'I’ FOR ALL LARGE CORPO
l uo HAN’UVACTUHNO CONCERNS. .~
'- - » Time Detector, o of
nncy. wotion of &
mchu Muut

por day st home. Terme free, AMnu
Gro, Srixsox & Co, Portland, Me

BLAKE'S PATENT
Stone and Ore Breaker

Crushies all bard and brittle substances to
wny required size, Also, any Kind of
BTOXE for HoAps uul for Coxoners, &¢
Address BLAKE CRUSHER CO,,
New Jlaven, Conn,

E COUNT'S PATENT LATHE DOGS,

</ both Steel and Iron ; Iron snd Steel Clamps, Expand
Ing Mandrels, &¢. Sold st wholesalo prices during the

Am
$6°

bard times. Kend for lllunn(ul List to
ALECOUNT,
= Wiy Nonth Norw alk, Conn

Planing & Matching

.:1’.‘1 \loldln{ '\l-chlnrll Gy snd Wood's Planers, Self

Oling Saw Arbors, and other wood- working mach!

A WOOD'S MACHINE Co,, in L lhf'l)‘)‘l .\l “‘",
Send for Clreulars, ete, 1 97 Sudbury St., Boston,

LUDLOW VALVES.

FRED. STONE & CO,, 8 Park Place, New York.

MA D'S
llll"l ES l\l) MIOT (‘l \S.
Reloading-Capped Cartridges.

Send for lustrated Ciroular,
MAGOAOHUBETTS ARMS COMPANY

CHICOMEY FALLS, MASS,

For the Best uul C lu-n#-

DUNCHING o \hg, Bate o
DROP PRESSES, Siiale o2 ’i’éi:* 0.,

& wook and expenses to all.  Articles
ew, staplo aa lour, Sam jes free. C, M
LININGTON & DI, X . or Chieago.

Free to Sewing Machine. Agents,

WVilson Roeflecior—An Hlustrated Sewing Ma.
chun- .lcmrnul publishied monthly, d e\olc(llolhalurrrr-l
of “ewlnf( Mao hilnes, and rvnr)dnlna manufaotured by
::;':Ign?l ;I(.l’l'lllt‘lﬁ L llnrnl'nrt,a nbd Genernl Nows, Elght

" forty columna of ehofee miscellany and reading
mitter, WILSON SEWING MACHINE CO., PURLISIRRS
Subsoription price Firreex Cexrs per annum, with an
elrlnml Chromo free, postage prepald, FuEr 10 AGENT
and DEALERS (0 SEWIXG MACIIN £ mul .\rr ACIIMENTS

Addross, WILSON' h REFLEC
uuu\m umo U.8 A

OOD-WORKING MACHINERY GEN

erally, Specialties, Woodworth Planers and mrn
ardson » Patent lmpvuvrd Tenon Machines.
Centml, corner Unfon 8t., Worcester, Mass
w lTllllel\ RUGG & RICHARDSON.

PATENT

OLD ROLLED
SHAFTING.

The fagt that this Shafting has 3 per cent gresler
strength, o finer Anish, aod s truer (o gage, than any
other (n use, renders 1t undoubtedly the most economical,
We are alio the sole manufacturers of the CELENRATED
CoLLixg'. PAT. CorrLixg, and rurnllh Pulleys, Hangers,
ete,, of e most approved -31 Price list mullm on
applicadon (o NES & LAUGHLIN

Try Street, 2nd and Srd Avennes, P!mbnmh Pn
in store and for sale by
ITZ, Bn.ton. )hu. Y

Puxsvorsaicas Jovrwas
Axn Lirw [oermarss begins ls 60\
volmaee with Janaary, 15°5. It teaches the

tree Schenoe of Mind s applind 5 the Rendiog
sod [eprovement of Character ; e Chiclos of Par-
mits; the Selethon of Lis Compazices, sad the
Fooper Tralslng of Childra. ExXsalogy, Phseslogy,
Prrsiopomy, Puysbclagy, Prposalegy, Bepmphy
arw all trvated by able wrters. Wlhat the Prpens my

Addwa S B Weass,
2P Dl e .

5

M home

work ;teel. d;) and evening.

male or female, 833 per
No Caplinl,
mr We send valuable package ot

goods by mall, free, Address with ten
cent return stamp, M. Youxe, 13 Greenwich St., N. Y.

SHINGLE & BARREL MAC

EVART'S IMP, HEADING AND SHINGLE SAW,
STAVE CUTTERS, JOINTERS, EQUALIZERS, AND
Ill~ \lll\b TURNERS,

AILEY GAUGE LATHE—~For turning sll Xinds han-
dlnuul\abuul work. Sloplest and best In use, We
manufacture a fall line ul wo--d and fron Working
Machinery, Steam Engines

T. R, ll\ll}.\k\ \Il Lockport, N, Y

EAGLE FOOT LATHES,

Small KEngine Lathes, Hand Planers for
motal=Silile Iests, Clrealar and Foot
Boroll Sawa—all of the neatest design and
suporior finlsh. Our catalogue describes
every tool nrrc-ua 1o it out the Artizan
;-'r ‘\ummv o well as the Boys for the
oliday
WM. L. UHASE & CO,,

® & % Liberty St New York

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATERIALS,

::d .“:d or ol Yll(')‘uua.‘n lo{ﬂ:mwu n:::‘-
factu a “ Manufact
mmm”m on ka-’l‘::“ AP e

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated G Vartable l‘ul-(lll ; Lowa s

Eatant T g rtalls, Eagien, lloli:l':.:lé;::ll

mfﬂv‘ r. g mﬁv .-rm

inds.  Stew X Geariug, Shafting, &
'n o.na- A o A udl!un’
& ;oou ru Jw vernors :

~ Ooo YT

$sadaddnnssss
.l‘.l-.oo'l """

URILL GaTar,

Sonrw Cuanens,

Oue palr of Chasers sent free (o any uldrﬂa for Be.

10,12, 14,16, 19, %5, 22, U, %, 3, 0, 2, ¥, & 10
in mmh-uxc.lm)hpcnnble to all whoe uw wist Drills,
sent froe by mall for $1.505. Price List of Small Tools free
GOODXNOW & _WIGHTMAN, 23 Corohill, Bostos, Mass.

]; ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam Engloes. Also new sod seeond-

aud \l-.nul- s Tools. Send for cireular st
o THE YALE IRON WORKS, New n-un Cm

A WEEK to Male and Female Agents, Iu thetr
lmlllly (o-u NOTHING o try It Particuiars
E « 0. VICKERY & CuU,, Augusta, Me.

1\ LASS OULDS, 1
( llo"ln a\l or Fruit Jars, Lll!lpﬁ

Ink ﬂund- eto., made by H, BROOKE,
15 years Cor, WHITE and CRXTHE 518, 5, Y. Fu any

nm’_nov In glass, you will require s mould (or die
PARTICTLAR ATTRESNTION pald to MOU l.Dy- for
l\ VENTORS.

Send model or amwing ; Inclose stanp.

AGENTS WANTED,

Men or women. $34 3 week. Proof
ﬁmm}cd Business pleasantand bonor.
able with no risks. A 16 page circulay
7 andValoable Samoles free. 53 A postal-
PP card on which tu send your address

é costs but one cent  Write at once to
F. M. REED, 81w s7., NEW YORX.

~ Andrews’ Patents.
\nlnﬂlr-c. Friction Grooved, or Geared Holst-
By B e B e A e vont Asldext. &
" nltors, reven
Rse Dok, mod Foctos Heanl Apuaents Mt
~m r-llnmlnc safery Bollers
0-:- m nn Engi ne-. ouble nml Single, 12 10

[N rmr rn 100,000

grr Al nuu-. HBest Pumn in the World, pass

lnu‘ r‘nnd. Gravel, Conl, Grain, ete., with-
AII Ll ‘n. Nlmrle. Durable, nnd Economical.

send for C ﬂl
WM. D. ANDREWS & BRO
114 Water Street, New York.

DI bs For cutting business
Stenclls, all sizes, Also
complete ovTrITS for Clothing Sten-

olis and Key Chiecks, with which young men are making

lmm 85 to ¥ a day. Send for Catalogue and samples to
M. SPENCER, 117 Hanove rﬁl Boston, Mass,

7000 INUSE

B AKESSTEAM PUMPS

FOR EVERY POSSIBLE DUTY

£0.F.BLAKE MFG.CO.79%81 LIBERTY STNY.

CAUSEWAY& FRIEND STS: BOSTON.
50 CANALST. CHICAGO. ‘
SERD FOR LLLUSTRATED CATALOGNE.

adies at Home

And Men who have other business, wanted ns agents.
Novel plans, pleasant work, GooD PFayY, Send $-cent
stamp for particulars. Tax Grarnie CoMpaxy, 341
Park l‘lmz \ew \urt

HAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO, . M8 Broadway, New York, Makers of the cele-
brated Tom Thumb and Ministuore Telegraph lostre-
ments,

ORTABLE STEAM ENGINES, COMBIN
lr:themnnnnm efficiency. durability and econ
m:{ th the minimut of welght and price, ey are
ely and favorab n:n-a. more than 1, belng i
Use. nfnctn or nu saic Jescriptive

:lrtulmncul on
.8 un\DLF\ cu urrrnt\- Maes.

:j WR QJU’L'; T
IRON

‘HE Union Iron Mills,
The stteation of atd Architects is called

Pittsbargh, Pa.

to our improved Wroaght-lroa roa Beams and Girders (pat

tented), in whicd the compound welds between the siemn
. which have proved »0 objectionable (o the oid

mode uf ufacturing, are entirely avolded, We are pre

pared to furnish all stzes &t terns as fav ultb.e n m lc

obtalned cisewhere. For deseriptive l|lh

Carnegie, Kloman & Co.. Union lron \lma bnr.n P

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, RELTING, &¢
&c. Send for INustrated Catalogue sod Price Lis

GEORGE PLACE & CO,
121 Chambers & 100 Reade Sta., N, \ City

_Planing & Matching,

Re-sawing and Tenoning Mschines. Seroll
saws and Genersl Wood-Working Machinery.
JOUN B SCHENCK'S SONS ( Matteawan, N, \’

Send for Catalogue. L s Liberty St N, Y. Clty,

TEW & IMPROVED r\*rmnp MACHINISTS®
TOOLS—all slzes—at low

' lf. GOULD, 97 o 113 N, > u B. Ave,, Newark, N,

A FORTUNE ‘B:o'lm\:: "l“tz'\‘“ uvu"\'\'"'.'
STENCIL AND STAMF WORKS, Naitimore, Md.

ﬁirhlnen of I-Sfiau

Bole makers of the well Known IurRovED Law’ uﬁ'ulwr
SHINOLE AND HEAniye Sawina Macwise, For olreulars
adilress TREVOR & CO., Lockport, N. Y.

ICHARDSON, MERIAM & CO,,
Manufacturers of the latest improved mvnl Dun!oh
Woovdworth Flaning &luhlnu \hu‘hl
\lomln‘. Tenonlog, Martist
and Clreular Re-saw Il!l
Seroll saws, Ballway t-aff, an
and Wood Turn

m
of Wocd work g Machl “‘T':%{:‘J
ocd-workiug Machine al
{catton. )hrn,nhx W .)lm
. W Liberty Street. New Tork 1

:Il L
VERTT i RO, P,
Al» ‘ERT nulﬁ e--‘ twen l'nc:'u; !o.'.'

em for makt

e S Pty
PERFECT
NEWSPAPER FILE.

The Koch Patent lo. for preserving
e g ﬂ‘m?ﬁ:’ S dy Tapiored

RICAN can be sy

rr 1.8 at the o .
necription, **

@ maary for every

MUNN l 00..
Pubilishens “ SCIEVELIIC AMBRICAN.™

"!:.

M=




Keientific

Awerican, [JaNvARY 16, 1875,

.

m v n ”ll- a.“n.

Engraving head odvertisements at the same rate
WMNw o the letter proms,  Ad-
rertisemenits must be reesioed at publication ofice as
cariy ax Fritay morning to appear in nert isve.

PRATT'S
ASTRAL
OIL.

lnd ml Ol ever mmlc—huml In_any lamp=for
CHAS. PRATT & CO.
108 Falton street, N, Y

i

ASBBSTOS MATERIALS

LTING, PAINTS (nll colors)y, ROOFING PAINT,

ROOFING, SHEATHING, BOILER FE

(‘BMB\'I‘!I.&«. propared ryady for nse, Setul for Pamphlots,Price-Lists, &0,

P" CAUTION.—~The public are lm-h;' oantioned a

Imilar purposes, parporting to contaln A

Patentee and Sole Manufmeturoer,
EsTanLmnen 1SS,

KA TOS, unless they

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

A VALUABLE PATENT FOR SALE
For opening an rlmm“b
be sevn at Jureine Pond’
rmnhnr l\hu. sidross W, REID, )
Roreet, Nrooklyn,

L 1-Manufacturers, wishin
I{?ngn!l‘ll,ﬁ': l!n'!!.‘ ?‘Z.L'. lxmlr wares, would do w
forwani catalogues and correspond with JOSE K
NUNEZ, Campos, Prova, de itio de Janelro,

a - l.ﬂ-«rn St

hJ 2T B M A . \ 4 , ‘ll | l
ELECTRIC & VAPOR CHAIR.
See engmaying and deseription (n the ** Selentine Amer

fean ‘' of Marck 7. The greatest known cure for rhew
matism and solatioa. No physiofan shonld be without one
send for circular,

LR TOWNSEND, Sore Aunxr,

Medieal Institute, lr. Camberiand St,, Brooklyn, N. Y.

CIDDER'S l'\FTI"" A sare Hollef for Asthima
l ) TOW ELL & CO. Chinrlostown, Mass

Libem) (nduceoments to dealers

|{ Any materinls for the above or
\

Inst
g o8 of patents,

mrehasing or usin
"n‘nr onre name and

EAM axn ABSOLUTE ECONOMY 1x FUEL
UM'S Grate-Bars, 1ron and Brass Foun-
. Delow 137 North Second, Philadel-

CHINERY AND FACTORY

\bh\f' —A Iheml Cash Commibsion pald
on Sales of Special Mochanical Applances, required in
every }otmry HuNM p. snd Mannfactory. Goods
mm\n:hly uuhu-h«l of -vknoﬂ«l:m merit, and war-

Al othersof thelr obres In use. Address
)IA.\I'F (‘1! l( , Box B, Lawrence, Mass

i&l-conu:mm STEAM BOILER & PIPE

COVERING

Saves ten to twenty per cent. CHALMERS SPENCE CO.,
foot B, 9th Street, N.Y.: 198 N 2od 5t St. Louls, \lu

elsi
ExFM bllor 9 Press forcands Jabels, envelopes
apie s ecte. Largersizes lofht:r-wk
Business Men dothelr printing aod
advertising, save moncy and Incroass
trade, Amnrl‘rlnlln‘.drhﬁm
ful pastime for spare hoam,
have great fun and make money fast
atprinting. Sead twostamps for full
Ogue pres<cs type ete, tothe Mfrs
KEISBI&CO. l!erldcn. Conn.

\[l\RF &
o, P

T“M

Do Your Own Prin(lng

Pre:sc’

OR SALE.—2nd-hand, Portable and Sta-

tionary Engines and Boilon. n pow, at half of
Original Cost. For description, addre.
Bl \UHA\I & m( H, O Clty, Pa,
V(1 Machinery,
|
E Crane Bros. Mfg.Co.,
i CHICAGO.
ESGI\!:- AXD BOILERS, New and- Second-Hand
uulﬁlnllomrv ¥ar deseription, address

Address JUII\ A. dOEBLING S SONE, Mannfsctur
ers, Trenton J., or UT Liberty =t New York
Wheeis and iwp« for conveving power long distances

Send for Circuiar,
ATE OF SODA
PIKF\I\TI\} ~Jos, G. Roomns &
.« Madison, Ind, i1, Loe, Titusville, s, ;
; ..~( Louls, Moz Whit
lllllr Falls, N. Y. : Wanden, MeLelland
(LN, Harrison, \-lh\ﬂlr, o,
Ningich, Hankin & Co. hm-\llh- Ind.: H, Dudley
Coleman, New Orleans, 141 L. Stanley & Co., 31 8t, Faal
St B more, MA, 3 Babeoe k & Wileox. 3 Cortlandt St N, Y
UR COVERING FOR BOILERS AND
PIPES saves TII‘n(( prr Cent in Fuel x
OU'R FELT, CEMENT, AND PAINT FOR

RUOOFS ts the best In the m.u\rl

Asbestos Felting Co.

316322 Front St N. Y.
Machinists’ Tools.

EXTRA HEAVY AND IMFEOVED PATTERSS.
LUCIUS W, POND, MANUFACTURER,
Worcestor, Mass,

WAREROOMS S LIRERTY S1., Ay
'"Lathes, Ptancn.lbrlnn Mlls, I)r(lu.an.l Gear Out-

TANN
BOILEE SUALE

man & Barrell,
& Co., Clneinnaty, O

! trr:?c; Specialty

Wor kmg ﬂfodels

And !‘xpeﬂmrnul Machinery, Metal or Wood, made to

onder by " .F.WE \ER.S!CemrrN N.Y.

ENGINE LATHES, ur'PﬂcoL
NEW A RING C 0..

DWIN & v\m‘?x o m) Pea.

SUNS PATENT PLANER SAWS ARE SUPLRSEDING

S ot
NB.5{

EMERSONS PATENT UNIVE

A = LM{PSMSMT“H"IPP R SAWS EXPRESSLY FOR VERY HEAVY FEED AND HARD TIMBER.
W 5~ EMERSONS PATENT FLANGE TOOTHED SAWS. SAME PRICE OF SOLID SAWS.
SAL AND ADJUSTABLE SAW SWACE SENT PREPAIDON RECEIPT QSPRICE $500. 35,
POSTAL CARD FOR CIRCURAR AND PRICE t/5T 70 EMERSON,FORD & CO.BEAVER FALLSP PA.

NRacE

All omcas SEND FOR ONE /um/«[i@ .

n\“(-n, (‘onn.

THE JOHN HARDICK

NIAGARA STEaAaM PUMP,

9o 9 Pearl St Brootiyn, N. Y.
Manufactored solely oy

Hubbard & Aller.
ExGIxes Axp BorLers,
Pulleys,Shafting and Hangers
a Spmntly.

8 T axp LEVEE

GAGE COCKS.
lmlll. 44 Holliday St Balr.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

WoB Feawxiow, V. Pt J. M. Avurw, Pred(
L. P. Pozce, Ses.

RARTYoORD, CoNN,
C. HENEY HALL & CO., % Cortlandt 81, N.¥.( 1"y,
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Shutting, Good Part Gate Turbine ever
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WA.IN- North Cheimsford, Mass.

Mo & Un.’s Patent Dffiges,

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States
TWENTY-EIGH1 YEARS EXPERIENCE.
MORE PAI'BN'I‘;:-W been secured through

this agency, st bome snd abroad, than through any other In

the world.
They employ as thelr assistants a corpa of the most ex.

perienced men s examiners, specifieation writers, and
draftsmen that can be lound, many of whom have been se=
seted from the ranks of the Patent Office.

SIXTY THOUSAND inventors have svulled
themnseives of Munn & Co's servioss in examining thelr in.
ventions, and procuring their patents.

MUNN & CO,, In connection with the publieation of the
Bammsyric AxymicAy, eontinue to examine Inventions,
confor with inventors, propare dmwings, spocifioations, and
asslgmmontsattend to Oling applications in tho Patent OMeo
paying the government fuos, and watch each caso stop by
step while pending befbre the examiner,

This 1s done

ington.  They also propare and fllo eaveats, procure design
patents, trademarks, and relsanes, attend to relected cntes
(prepured by the Inventor or othor attorneys), procure copy-
rights, sttend 10 interforences glvo written opinlons on
matters of intringaent, furmish coples of patents: in faet
sttend to every branch of patent bustness both in this and
in foreign countries,

Patents obtained in Canada, England, France, Belginm
Germauy, Bussls, Prosda, Spaln, Portugal, the Breitish
Colonles, snd all other countries where patents an

nted,

A special noties bs made (0 the Sorx NTIFIO AMERICAX of
all inveotions patented through this Agw ooy, with the
pame aod residence of the patentes.  Patents sro often
s0bd, In pazt or whole, o persons attrseted W tha Inyvention
vy sach notioe.

A pampliot of 110 pages, containing the laws and full 44
rections fur obtalnlng United Statis palents, alnoa clrcular
pertaining exclostvely to Forelyen atants, stating cost for
wach oonntry, time granted, ste, sont free.

MUNN & © 0.
Pubilishers SCIENTIFIO AMERIC AN,
37 Park Row, N, ¥,

Braxo Oynon—~Corner ¥
'uuwmu D o

HE * Belentifie American”
I8 printed wi
CHAB EXEU JOINRON & CO.'% 14K e Witk

Address

A, Pafladeiphis sad 39 Gold 5t., New Vork.

Tevator Hstch Door, \l{vﬂ: )
2% Eloventh

ol & o
GREATEST INVENTION of the AGE.

through thelr branch ofMeo,cornor ¥ und Tth Stroets, Wash- |

nod 7th Stroots |

Tenth and

1*()R 187')

THE MOST

POPULAR SCIENTIFIG PAPER

IN THE WORLD.
THIRTIETH YEAR,

NEW VOLUME of this widely-cleenlated and splendidly fllusteated psper commonces on the fourth of
Jannary, 10 b published weexry, aond evers nuber contains sixteon pages of useful information, and
a large number of original engravings of new inventions and discoveries,

'RESENTING Engineoring

Works, Steam Machinery, New Inventions, Novelties in Mechanics,
wetiires, Chemistey, Photography, Architeoture, Agricalture, Horticultures, Science and Art.

w following clasnes o ol parts of the world are patrons of the SCIENTINIC AMERICAN, sud
it enjors tho widest cirenlation of any wvekly uewspaper of the kind,

MECHANICOS Ond in the SCIENTUIC AMEKICAN the latest and most yaluables (nformation conmmp
thalr variots Treams, and detuils of -Il the Watest and hest fmprovements in Macnixeny, Toors, AND PROCESES
together with such useful knowledee as will tond to dignify their ocenpations and lighten their labors.

INVENTORS tind in the \‘.’lr\ TIFEO AMKIACAN all Decessary instructions how to secure LerrsasPATesT
for their nyeations ; slwo exerlleut @uatrations and deseriptions of the best Inventions made in this country
and in Burope ; Hkewlse an Oryfooan Lisr of all Patents granted weekly st Washington, with muimefons explans-
tory notes : also, discussions of guestions conoerning the FATest Laws of the United States, reports of trials
in court, nte,

MANUFACTURERS find in the SCIENTIVIC AMERICAN Hloatrated articles descriptive of the most
recvntly invented machines usod in yarious momefaciuring opantions, the different processes belng leidly

deseribod @ alan, practical recipes of muels value to msnufscturers, machinists, and  the household,

l‘I\(ElNI- ERS find (o the SCIENTIFIC AMERICAN val e descriptions of all the best [nventions
compectad with Stras, Raruoan, Manisn, and Meoyanicar Exoieernnso ; together with & faithinl record of
lh' progress of acience in all these degartments, both at home and abroad,

« }“.:\"\Tﬁ find in the SCTENTIFIC AMERICAN detalls of recvnt discoveries made in CarssTay, amnd
articles on the spplication of that scfence to all the Useful Arts,

AGRICULTURISTS find in the SCIENTIFIC AMERICAN engravings and descriptions of the best and
most approved Fams Derrywesrs ; also, original and well wlectod articies on matters relatiog to Floricaltare ;
grvat care being taken to furnish the Iatest and best Lllnstrations of all new Ornamental Plants, for the bouss,
lawn, or garden. This feature has been adopted during the pest year with grest sucooss,

ALL CLASSES OF READERS find (o the SCIENTIFIC AMERICAN a popular rereme of all the best
sclentific information of the dey ; and it s the alm of the publishers to present it in an attractive form, avoid-
ing as much as possible abwtrise tepms.  To every intelligent mind, this journal affords & constant supply of
instructive reading.

REMEMBER the SCIENTIFIC AMERICAN is a wrexLy PAPER, and every number contains ss much
information as most publications that are issued monthly. The ScEstove Axexican should bave & place in
overy l-mxl) Library, Study, Office, and Counting Rooio ; iu every Readiog Room, College, Acsdemy, or School,

A year's numbers contain 832 pages and Seviour Hosoren Exomaviscs,  Thousands of voluities are pre-
sorved for binding and refereoce.  The practical receipts are well worth tan times tho lub«crlpuou price. As
an [nstructor and Educator the SC l}..\TK}‘It AMERICAN has no equal. It is promotive of knowlsdge and pro-

Aress in every community whope it circnlates,

TERMS,
& By the new law whi¢h goes into operatioy January 1, 1875, pub-
lishers are required to pay postage in advance. The gubsgéfibes
then receives his paper through the Post-office free. 48
REGCULAR RATES FOR SINGLE COPIES,

Islantific American, one yur mclndxng Sclence Record for 1876, (including post:
Postage) ... ---. .. ..$3 age) vas oot wost shesip iailedMNID)
Jcientific American, hnlfye.\. .n"luding Men of Progress M&:hl-?‘ﬂ: Er-

postage) -eeecane . 160 graving, (inel postage) -.-. 9 )
cientific American, t.hreo mcnt.hs in- Patent Laws and Mechanical Movemeats
cluding postage): .. -vevoare cens 100 (including postage) ---- ......33

CoxRINED RIATES.

Scientific American, one year, and one Seien

copy of Science ne?o.ﬁ for 1875 ' copy oflenco‘fnbrognu
$5 ‘ pomgo
, two yw-s includ- ;
S . 580

(postage included!
Scientific American wl

' ‘a’o:f cop?e:f Mes of'm
uding postage)

0 00

ing postage) .
Two copies of Sc.entiﬂz Ammun fo'
one year, andtwocopxesofScienco eeeneeeeen. 12 00
1875 (including postage)

Becord for 950

CrLue RATES AND PREMIUMS,

Crer RarTESs.
Five cop:es ol‘ Scnenhﬁc Amcrlcan. one year. poslage included, ($2.80
each) - w00

To the person who sends us A ¢ hn. of five, as ‘)-n. . WO -.-n.l a5 a preminm, free, a copy of
Seienee Record Jor INJS.

Five copies of Scientific American, one year, postage included ... ......$16.00

To the person who sends us o clnb of five, sx above, wo somd 25 a premium, fres, a copy of
the elegnnt engraving, _"ru of P'rogress.

Ten copies of Scientific American, one year, ($2.70 each) .... ............$27.00
To the porson who sonds us a club of ton, wo give as s preminm, free, s copy of
Meon of Progress,

1 all the ton numea sont s above aro new eubscribers, the sender shall roceive as preminms, freo, Mex o
oo, and Scipsor Ruconn o 18558
1f 1 Club of Hfteen naTmos 14K ne,

I ot ted, froo
Iu nlllm( nr-l

\, or

| 470 enoly, of which five are mew subscribers, tho sonder of the elub will
! o 00 MEN OF Paoinss, o OHG COpy OF SorENer REconn pon 1875,

woundee tho aboyve ¢lub rntos, wo will send two coplos of the Scmesop Recoun (of elther year
6, nn onlered,) ne a substitute for engeaving, MeN oy Prooness,

el Pt —

Prexrvvws ror NEW SU#sSCcRIBERS.

| Ix72,

.

Yo any peeson who ia now, or ever bas bern, & subseriber to the SCIENTIFIO AmchV and who
setuds ue 23,90 for renewal of his own sabseription, and #3520 for anc new s MM).“"‘UI
v ma & preslum, free, s copy of SCEENCE RECORD for 1575, or & copy of 1873, 1853, or 1N74, when pre-
forred,  We also offer the same premdum GO any peron whio sends us GW new 4 wnd $4.40,

Any subseriber who, at the thme of renewing his oy
$12.00 1o pay for the four sulmeriptions, il be entithed ¢ 1'
Aty person uhv - mh s 0w o s bmeriDers aaud #1000, wil “
AMERICAN, fre

uiseription, seads us three nev subscribers, with
free, of Seience Record, for I8TS.

o enfithed to one oo wof the SCTENTIFIC
yeur, and also to 8 vopy of Scienece Record for "?3

A A —

Srrcrar NorTES,

O

Clubw are not confined to one sddeves, nor to one post-ofier, bul nay be solicited tn different towns, an
e paper s il o pundledd 10 the address araered

Additional paioes will by recclved st sy tine during the year, from the sander of & oluly st the olub rates
LR U «

By by peow postal Iaw, the postags oo the SCTENTIFIC AMERICAN s five conls per quarter or
twetity Confn myear, payublo in advates ot the post=Micn whees the peper 1s malled,  The above retes tveruns
e poRraor, st subseribor reechves Ui papeer fren thestigh the post-otfioe.

TUG pafust way to romnit is by |'.'.,.|-<-n| v Deadt, or Expeess,  Muney carefully placed (oxide lﬂf‘l

| and seouroly sealod, and carofully sddressed, seldon goes natray 1 but s at the wonder's of euvel

rink,

Address all Tottors, and mako sil Postalordors, domiis, vl )lﬂblu to

MUNN & Q O4
Publishers Scientific American,

37 Park Row, New York City.

85~The SCIENTIFIC AMERICAN {s SOLD BY AL RIN
NEWS DEALERS in the United States, Oanada and abrw: o ViPeh
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