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COMBINATION ICE AND FREEZING HOUSE.

We recently llustrated » novel plan for manufacturing
leo (mee page 54 Vol XXXL) during the winter season,
which could be practined by sy person ownlog & wsultable
house for the preservation of the lee. The main featuros of
the process consisted In filling canvas tanks, supported In
framens of wood or metal, with water, and allowlng them to
remain o u shed or freening house until thelr contents were
thorougkly froxen, A slmple arrangement, whereby the
thuks ware afterwards submitted to warming by steam, al-
lowed the ice to be readily removed {n neatly shaped blocks,
ready for storing,

Tre invention which we
now prevent s a freexing
house in which the above ope.
mtlon is carried on, placed
above an ice house, wo that the
manufacture of the fce can be
carried on in the upper story
and the frozen blocks lowered
at once Into the receptaclo be-
peath. Above the lce house,
which may be of the form
shown and of any suitable
copstruction, are erected
standards for the support of
roof and sideawnings. At A
in & large water tank which is
filled from a well or hydrant,
and from which the water is
elevated to a regulating cls-
tern, B, by means of the pamp,
C. By alightly raising thoe
gate of this clstern, the water
is allowed to pass in a thin
sheet to the inclined canvas
cooling plane, D, where it iy
exposed to the action of the
cold air which freely blows
through the open sides of the
shelwer, When the water has
flowed to the bottom of the
first plane it is caught by a
pecond plane, E, which con.
ducts it to leaders, F, by
which it Is distributed to the
freesing tauke, G, which con.
slst of canvas receptacles
placed in frames, ns above de.
seribed,

When these tanks are fro
zen solid, a fire is made under
the boiler, H, the steam from
which passes through a flexi
ble tube to the box, L. It ir
merely neceseary to place the
box over each tapk for a mo
ment to insure the loosening
of the ice, when the block may
be at once removed and low.
ered into the ice house by
menns of the winch shown.

Combined ice and freezing
houses may thus be construct-
ed of various sizesand produc
tive capacities, ranging from
10 tuns, suitsble for private
houses, to 200 tuns, euitable
for butclhiera and confectioners, and 1,000 tuns and over for
commercial purposes. By their use ico can be produced in
any desired quantities in locations where none is to be ob-
tained from ponds or rivers, 'and in latitudes where rivers
never freeze over, the only care necessary being to store the
ice, when made, before & change of westher can affect it
The plan, we are informed, can be used with advantagoe as
far south as Northern Alabamsa. In & more southerly loca
tion, the number of cooling planes can be increased. Freez-
ing will be accomplished most rapidly when the canvas roof
and walls are removed and the uncovered tanks are free to
radiate their heat,

The quantity of ice produced during a wioter north of
Baltimore i estimated at not less than two tuns for each
freezing tank twenty eight inches square by ten Inches deop,
and the cost, we are sssured, need not exceed fifty conts por
tun. Two men are gulficient to fill a 1,000 tun ice houye, aud
pmaller houses of from one to two hundred tuns need not re:
quire the labor of more help than is ordinarily employed
about the premises,

Patented July 14, 1874. For further particulars as to
buildinge, spparatus, and patent rights, address the inven-
tors, Meesrs. Newsham, Haines & Hengon, 108 Pacificstreet,
Newark, N. J.

Protecting Cast lrom Plpes,
The water from mines frequently contalos enough acid to
attack cast iron pipes, destroying them in & shors time. Ol

colors and varnishes offer but a limited resistance, nnd the

process of ensmeling employed in Oberschleals, says M
Englehards, of Ibbenburen, although permanent and effog
Mve, Inexponsive, Cement Is cheapor, and s not acted upon by
these waters, and the oply question to be pattled was whether
It would adhere to the mmooth iron with sufliclent frmuess

Two slmilar pleces of rolled iron were taken, aod one of
them palnted over five times with a very thin cement, so
that the coating

was 015 or 020 of an inch thick, Both
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pleces were suspended neartogether in that part of the shaft
where the water had attacked the slgnal cable most violently,
and were loft there four months, Oun taking them out, the
unprotected iron was found to be reduced to one third its
origloal thicknees ; the other, in which a hole had been bored
to suspend it,had suffered the anme corrosion at the exposed
portion ; the coment covering was dark brown, but perfectly
hard and unattacked by the acld, The cement was broken
off, and the surface of the iron exhibited the dark blue color
and laster that it had on leaviog the rolls,

An this conting ndhered so well to tho smooth rolled iron,
to which it cannot cling ans tightly s to the rougher surface
of cant iron, the experiment was continued on a larger scale.
A 2 loch discharge pipe in the Ocyhuusen shaft was
protectod on the inside with coment, The coating remained
unchanged for two yenrs, while the pump was in constant
operntion, At the beginning of last winter the pump waa
stopped; and the pipe belog no longor under water, the
ooment was 80 much fojured by the frost that it scaled off.
Savoral other experiments were made with similar results.

The pipes should be new,or, if old, well clenned from rust
before applylng the cement, which is mixed as thin as is
possible without fojury to ita tennelty. The pipe is moist-
aned before the cement Is applied, s thin coating of cement

MANUFACTURES

B3 per Annpum,
Witk Vosnge, 83.20

is put on and allowed to dry; when hard, it Is molstensd and

s second conting spplled, and #0 on four or five times. The
operation cannol be conducted so well in very hot wesiher,
as the cement dries too quiekly; nor must the pipes be ex.
posed to frost duriog the operation or afterward. This un-

fortunate sensitiveness to cold may, perhaps, yet be over-
come by Intervening some semi-elastic materisl between the
iron and cement,

Measuring Distances by Sound,

of the Beigian army, has recently de
vised an instrument for the above purpose, which he calls &
battle telemeter, and which sp-
pears 10 give remarkably ac
carste results. The appara-
tus consiste of & glass tube
baving graduations along its
length representing distances
messured. The tube is closed
at itn extremities, and is filled
with liquid ia which is s me-
tallic traveler, formed of two
disks upited by a csntral rod.
The diameter of the disks Is
a little less than that of the
tube, 20 that when the Iatter
is vertical the traveler will
descend with s slow and uni-
form motion. A brass cover-
ing protecta the glass, ard has
a alis through which the scale
and traveler can be seen.
Knowiog the velocity of sound
and that of the travaler, it is
€asy to constract the distance
scale.

In operation, the edge of
one disk is brought to the 0
mark; and the instrument be-
ing beld borizontally, the
flash of the cazmmon, for ex-
ample, is noted; at that in-
stant the telemeter is turned
to a vertical position, and so
held, the traveler, of course,
descending mweanwhile, until
the sound is heard, when it
is again brought borizomtal.
The position of the traveler
denotes the distance to be read
on the scale.

It is stated tbat, during
the course of official experi-
ments at the Belgian Artille-
ry School, theinstrument, in
estimating distances of 3,200
yords, did not make over 21
yards of error, a quantity cer-
tainly Insigoificant when oth-
er causes of lrregularities in
firing are taken into consider-
ation,

The force of the wind is
#aid to Lave bat little «flect
in impairing its accuracy, and
the error due 10 temperature
may be corrected by nelng, as
the fluld, & mixture of alco-
hol and water in proper proportions.

Major de Bouleogi

Thoe Mammoth Cave of Mexleo,

It is said that the cave of Cacahunmilpa Is the Iargest
cave In the world, Several persons, who bave visited the
Mammoth Cave of Kentucky and that of Cacahiuamilps in
Mexico, pronounce the latter the larger, A voleanic moun-
tain with an extinet erater covers this cave. It la not de.
scribed in guide books or books of travel. It bas, in fact,
never boen adequately described. Mr. Porter O. Bliss has
twice examined and explored it, the Iast time in Febraary
of the present yoar, Six hundred persons constituted the
Iast exploring party ; they wera provided with Bevgal lights
and sclentific applisnces.  After renchiog a level at perhaps
60 feot depeh, thoy proceeded 8§ miles (nto the interior,
The roof was #o high—n succession of halls—that rockets
often exploded before striking it.  Labyrinthine PREsages
Jeave the main hall in every direction, Stalagmites and
stalactilen aro abundant. Balow this cave, at o groat depth,
are two other immense caves, from ench of which Issues 8
branch of a great river, unldog here. Thess two rivers en-
ter some five miles distant at the othier slde of the mountalis,
flow parallel, and Issue at st together. Vast quantities of
bats are the most numerous inhabitants of these caverns.
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GAIN FROM THE APPLICATION OF CONDENSERS TO
STEAM ENGINES,

In the early days of the steam engine, very low pressure
was ordinarily employed for engines with condensers, while,
on the contrary, what was conaidered a very high preesure
was adopted for engines that exhausted into the atmosphere,
Henco arose the terms high snd low pressure engines, the
former being engines with, and the latter without, condens-
ers. At present, s high pressure of steam is ordinarily car-
ried in both kinds of engines, so that the terms do not de-
scribe the two varieties as well as formerly. Maby engin-
eery prefer to class engines as condensing and non-condensing,
rather than as bigh and low pressure; and we recommend
this classification to our readers, as the more correct of the
two. One who regards economy puts in a non-condensing
engioe, if be has plenty of water in the locality; and many
old non-condensing engines are being fitted with condensers,
under the more enlightened engineering practics of the pres.
ent time. Mspy more steam users would doubtless make
the change, if they realized the gain that would probably
result; and though this cannot be predicted exactly, for any
given case, it can generally be estimated with tolerable as.

It msy be fairly assumed that a non-condensing engine has,

On sn average, ' least two poucds per gquare inch back
pressure on the piston. Some have much more than this,
and first class engines have lesa; but two pounds can be con.
#idered a fair example of ordinary practice. By the spplica
tion of & condenser, it might be uxpected that there would
be & negative pressure of ten pounda per rquare inch on the
back of the piston, so that the piston pressure would be
increased by twelve pounds. In this assumption, an allow-
ance is made for the power required to work the air pump,
and the engine is supposed to be st seventy five horse power,
For an engine smaller than this, it would be better to allow
An incresse in the positive pressure of not more than ten
pounds per square inch. As the condenper, by decrensing
e back pressure on the piston, adds just as much to the
posltive pressure, it is plain that & lower promsure of steam
enn ba used, or what is better, the steam may be cut off at an
earllor point of the stroke, The gain in either caso can ha
spproximately ealculated, If the guin In ponitive pressure
produced by the reduction in back pressure ba multiplied by
one hundred, and divided by the mesn effective pressure on
the piston, it will glve the per contage of gain in pressure due
.. to the condenser,

* Thus, if the mean effective pressure on the pleton is thirty
, pounds per square inch, the gain in pressure will bo 100

B
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times 19, or 1,200, divided by 80, which is 40 per cent. Now
suppowe that before the condenser was attached, the steam
was cut off In the eylinder at hall stroke; ander the new
conditions the required mean effoctive preasurs can be ob.
tadnod with & lowsr boller pressure than before. Before the
condonser was In use, It would be necessary to maintain a
pressure in the boller of about 58 pounds per square inch by
gnge, to give s mean effective pressure of 30 pounds on the
platon ; while with an increase of 12 pounds in the effective
pressure, by the application of the condenser, & boller pras-
wure of nbout 80 pounds would suffice. As the weight of
steam por ouble foot at 568 pounds pressure is 0717481
pounds, and only 0°182 pounds at 80 pounds prossure, there
would bo a saving of aboat 24 5 per esnt in the amount of
stenm required to run the engine. Inatead of reducing the
stonm prossure aftor atinching s condenper to an engine, it
would be belter to malntain the same pressure In the boller,
aod out off the steam at an oarller part of tho siroke. In
the case under conslderation, the Increass in 12 pounds of
the offective prossurs would permit of closivg the stesm
port a lttle before the completion of one third of the stroke;
and suppoalng that the clearanco space in the cylinder amounts
to five por cent of the eapacity of the cylinder, the quanti.
tien of steam required per siroke, before and after the use of
the condenser, would be in the ratio of 550 to 363, so that
there would be a snviog of 84 per cent,

The example glven represents a cage in ordinary practics,
By varylog the daia, of course s greater or less amount of
saving wonld result; but with sn engine in good condition,
It is gonerally safe to estimate that a saving from 20 to 25
por cent of the amount of steam used, and, consequently, of
the consumption of coal, will be realized by the application
of acondenser. Indeed, it is not unususl for manufactur
ers to guarantee this amount of eaving, in converting &
non-condensing Into s condensing engine. Those of our
readers who think of haviog their engines changed in this
manner can generally, by consulting a reliable engineer
and giviog bim full details, obtain & pretty correct estimste
of the advautage that will probably be derived. Matters of
this kind are strictly professional, requiring s0o much expe.
rience and technical knowledge for their proper considera
tion, that nothing but general hints can be given in a popu-
tar article,

It occasionally happens that no saviog, orone of very small
amount, is effected by the use of a condenser. This almost
invariably indicates that there are leaks about the engine,
which are so much increased by the reduction of back pres-
sure a5 10 balance the increase in effective pressure due to
this reduction. Of course, all calculations of probable gain

%9 |sre rendered uselees by the introduction of this element,

The question of lesks is purely s matter of fact, and is not
subjsct to calculations until experimental dats bhuve been
obtained. This ehould be remembered by users of steam

24 | power, and we repeat the statement, frequently given bafore,

that it is true economy to have steam machinery examined
sufficiently often to enable leaks and derangements to be
digcovered and remedied. This is especially important in
cages where the vacuum in the condenser may megnify leaks
that were trifling when the engine was non-condensing.

IMPRACTICABLE INVENTORS,

“Itis one thing to construct & machine on paper, but a
very different affair to make it go,"” remarked a friend to us
recently, as he ruefully regarded a roll of elaborate drawings,
which represented the fruitless labor of a year or so of his
earlier life, “If friction and gravity wera only out of the
way, what a great inventor I should be!” and with this gen-
tentious observation, the plans were reconsigned to their
dusty shelf,

It certainly does seem an extremely difficult matter to
convines mankind in general that the game operation, when
it is plainly impracticable by simple menne, through its vari.
ance with some natural law, is just as impossible with the
most elaborate combluation of machinery. Moreover, asa
corollary to the above proposition, and as a general rule, if
we set about a plece of work wrongly and make errors
(through negligence, through forgetfulness, or through ignor-
anc+) In its course, losing sight of the pitfalls in our rosd
while regardiog only the brightness of the goal, it is equally
ceriain that the grand result we seek will not bs reached.
This neglec: of detall, impracticability of design, in brief,
appears to be one of the commonest difficulties in which
inventors are prons to involve themselves; and the reason is
that they become so completely imbued with the single
grand idea that they fail to see anything of spparently
minor Importance, utterly oblivious of the fact tha: perfect
parts nlone constitute a perfect whole,

It 18 related that Brunel, the great Eoglish engineer, was
constantly visited by inventors desirous of submitiing their
desigos to his expert jadgment, Although frequently wast
iog time of the utmoat value, in the examination of imprac
ticable schomes, he would patiently listen to the description,
and then polnt out the fallacies in the chimerical projects,
An enthusiastic individual came to hlm one day with s plan
for aweeping cliimneys; it would totally obyiate the cruel
employment of the small boys who were sent up the tlues;
It was #lmply & broom-—a mere broom-—whlich, worked from
nbove, nwept every minute crack perfoctly,

“ Ixoollont,” gravely pald Brunel, ** but you have not told
me how the rope is to be got to the top,"

“Why, nothing Is more simple,” replied the sanguine
Inventor, ** of courss s boy will go up with it fieat,”

At another time, the wamo celebrated engineor wan inter
rupted in his Inborg by an Irlsh gentleman, who was burn.

fog to tell him all about a portable hood, which was to be

wtowed away under an open earriags in fine westher, rendy for
immedisto use in case of & storm.

that in wo small n space,” objscted Brunel.

“ Certalnly not,” ejaculated the unsbushed Inventor, * ji'y
not that that I mean to do, It's st home the thing Is to be
left when the weather is fine; of course it won't be wanted,
then, you know.”

It i this looking only at results, more especially when
coupled with ignorance, not merely of principles but of what
others have alrendy proved useless, that Las led many an
inventor to despalr, oft-thmes to ruin.

A simple incldent fn point eame to our notice recently in
the course of our weekly stroll through the American Iustl
tute 'air: Among the entrion for exhibition was that of a
rotary engine, which in due time was brought to the bulld.
Ing by its constructor; and the inventor, with the sid of the
proper officinly, procesdod (o set it up. The inventor—an
old man whone dress and general sppearance betokened a
hinrd strugglo with the world in days past—grew quite gar.
rulous over bin pet, and told how he had worked upon it for
yonrs, how he had spent every cent to get it bailt, and how
lio had now brought it from the far Went to show the East.
arn people what it could do. Then the blood wounld erimson
hin cheeks nud his eyes glisten, while he would stop and
gz fondly on the insenmate wmetal, When the placing of
the machine was completed, the throttle was opened. T'wo
turns were made, then another slow one, and then everythiog
ntopped. A socond trial did no beiter. It was the firet prac.
tical test, and the machine had never before existed except
on paper. Then the inventor, with trembling fiogers, moved
& whoel bere, & nut there; for some time he worked, but In
the end he threw down bis tools, and sinkiog despairiogly
into & seat, buried his face in bis hands, and great tears stole
slowly down his wrinkled cheeks. He saw that bis treach-
orous fondliog could never bs mado to run, aud yet for three
days be returned agsin and again to its side, wistfally gaz.
ing at it as if he hoped to gain some inspiration which would,
after all, et everything right. But none came; none counld
come, for the very principle of the machine bad long sgo
been exploded. Finally, heart.broken with disappointment,
the old man started alone for his far.off home—not alto.
gether penuiless, however, for before he left his worthless
engine was purchased from him at a good price by one upon
whose labors in the same path fortune hsd abuadantly
smiled. Then otbers contributed their mites, and & suffi.
clent sum was collected to enabls the man to pay his passage
home, without touching the little capital derived from the
enle of his machine. That was s genunine and s noble
charity, and, while the names of the generous givers are
known to but few, the deed is one which an all-wise Provi-
dence will not allow to pass unrewsrded.

.

RAILROAD EMPLOYEES AND THEIR PAY.

It seems to us that the course taken by the mansgiog

powers of cur public conveyances, relative to the payment
of their employees, is far from the wisest that could be
adopted. The plan appears to be not to encourage a feeling
of common interest, or to impress upon the employes that so
long as he studies the benefit of his employers his own will
not be neglected, but rather to create a species of antsgonism
between the parties, in which any over reaching of one by
the other is considered legitimate. Upon our city omnibus
and car lines, it is perfectly well known that the pay of the
employees is far below that to which their arduous labor
would seem justly to entitle them. As a consequence, the
positions ara filled principully, not by a respeciable and relin.
ble class of men, but by persons either unfit for any busi-
ness, or by those whoge characters prevent their obtsining
other employment, or by unfortunates whom reverses of
fortune have driven to accopt any means of support, however
slender. It would be unreasonsble to suppose that the ma-
jority of such individuals would or could refrain from pecu-
Iation, and hence the “ knocking down'' system, as i} is
termed, has been carried on, year after year, until it has
assumed such proportions that the street conveyance owners
have at length become alarmed ; and inventors of ingenious
contrivances, which force stage drivers and conductors to bs
bonest, are reaping s harvest. Natural honesty, then, is at
a discount, and machine integrity rules the hour. Asa mere
watter of money, it would appear that it costs less to employ
a scamp, plus & punch or a fare box, than to encourzge up-
right service by the payment of a fair salary. The same
policy is extended, on railroads and steamboats, to positions
in which experience, judgment, forethovght, and eKkill are
all required. The traveling community, for ita personal
safery, is directly interosted in the Iatter, and it seems to us
a shortsighted policy on the part of the managers of our
steam conveyances, whether carriers of passengers or
freight, to pay only the lowest minimum of wages to their
employees.
The average railroad car conductor is paid about as mis-
erably, proportionately, as his brother of the street convey-
ance; and where the latter carries a bell punch to support his
moral rectitude, the former is locked after by means of the
duplex ticket system. And yet, with Inexplicable inconsiat-
ency, a great corporation will commit to the fidelity of that
Individual, whom it tacitly andmits it cannot trust with o few
dollars, the care and management not only of valuable pre-
perty, but the safety of human lives.

Not content with earrylog out these peculinr notions as
rogards those on whom they depend for thelr money, toveral
of the rallrond companien are now manifesting s disporition
to extend their demoraliziog system, or n modification of it

rather, into the ranks of the engineers, We do not mean

“*Bat you cannot stow awsy such an enormous thing as
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that any checks on the honesty of these mon are proposed,
for of course none such are necomsnary; but it geems to us
that & porpetual tinkering with their hardly earned salaries,
aud a serles of onslaughts therson with a view of reducing
their wages down'to thoae of an ordinary day laborer,are about
nn well enlealnted to drive all good and relinble men out of
the trade, and replace them with incompetent perzons, as
any plan which could be well devised, If the projoct has
worked to this effect with one clags of men, there ia no rea-
pon why it will not not similarly as rogards another; and we
tell the rallroad companies thus plainly that no investment
1n #o poor & ono as that in cheap skilled Inbor in noy form.

No mechanic in any branch of trade has to face such
respongibilities na tho locomotive engineer, Ia none are
such qualities of judgment, coolness, skill, and heroiem,
evon, required, Tow professions are more arduous or more
physically exscting; none exist in which strong mental
power is mors certainly needed ; and to suppose that men
uniting in themselves all thess conditions, and who, beeides,
have learned to discipline their faculties, with that unerring
acouracy which every one on whose shoulders the weight of
the existence of others falls must sooner or later attain, can
ba got to work fora pittance, or can be replaced by mechan-
los gatherad at random from shops and founderies, is crimi-
nally foolish.

Woe notice that & meoting of engineers, from a large num-
ber of rallronds, rocently took place in this city, ia order to
protest againat the proposed reduction of their wagea, con-
templated on many principal lines. The session was an
orderly and decorous one, and the protest, embodied in the
resolutions, earnest and emphatic. The men are clearly in
the right, and, besides having theic own excellent organiza.
tion, they will find themse!ves amply supported by the tray-
eling public; for when it comes to making us ride in trains
managed by men whose ignorance or incapacity may put
abrupt ends to our mortal careers at any moment, because
of the niggardly arrangements of our railroad managers, it
is time for the public to protest.

IMPROVISED APPARATUS FOR STEAM BOILER TRIALS,

In the course of his professionsl work, the engineer gome-
times finds himeelf confronted with practical problems which
only an excaptionally extended experience, or a remarkably
ingenious mind, can satisfactorily solve. The marine engin-
eer, who has charge of the machinery of a steam vessel on
a long voyage, is often driven to adopt most singular expe-
dieats when a breakdown at ses makes important repaira
necessary; and he sometimes succeeds, hundreds of miles
from the shop, with but the few tools usually carried on
shipboard, and with ths ship rolling and pitching so violently
that it is with dificul®y that his men can keep their feet, in
doing work which would be considered decidedly formidable
even on land, whers a stable footing and all needed appli
ances make the task a comparatively easy one., Sach in-
stances of difficalty seldom occuron shore; bat in the course
of his practics, every engineer occasionally finds exercize for
his ingenuity, and for the application of such knowledge or
experience as he may have acquired, in similar but usually
leas important matters; and he is always pleased to learn
from the experience of othera how to proceed, and what suc-
cess to anticipate, in any specific case. The following will
perhaps prove iuteresting and useful to others who mey And
themselves situated as was recently our occasional contribu
tor, Professor Thurston, the Director of the new Mechanical
La boratory of the Stevens Institute of Technology.

It had bscome necessary to determine very carefully the
evaporative power of a set of ateam boilers. A large amount
of monsy and important interests were involved, both di-
rectly and indirectly, in the case, and it was eseential that
the total amounnt of heat evolved from the fuel should bs
precisely ascertained. It was equally important tbat it
shoald be learned how that heat was distributed. It was
necassary to determine the temperature of the escaping gases
In the chimuey, and the percentage of water primed over
with the steam. To derermine the firat point, it seemed
necessury to use & pyrometer; but none had been provided,
and there was not gufficlent time to obtain one by sending to
Neaw York or Philadelphia, the nearest cities in which they
ware probably obtainable. The only raliable p'eces of appa-
ratus at hand which conld be used in improvising & pyrome-
ter were a very good platform scale and ons of those excel-
lent thermometery which wers mads some years ago by the
Novelty Iron Works., A careful search in the scrap heap
brought to light & convenlently shaped maas of fron, which,
baing welghed, was found to balunce the scale st presisely
sixty pounds. ‘This was placed in the flue av the point
where it was desired to messure the temperature of the
products of combustion. A small tub was placed on the
scule, and fato it was carefully welghed fifty pounds of
watsr, After o time, when the iron had remained in the
flus long enough to hisve attained fully the temperaturs of
he gases lowing past it, it was suddenly remoyed sand im-
meraed In the vessel of water, and the Increass of tempera.
ture of the latter was very carafully observed. The estima.
tion of the lnitial temperature of the heated iron, and that
of the furnnce guses, wag then an ensy matter. In one ex.
ample, the water rose in teroparatare from 65° to 119" Fabh,,
& raunge of 54°. Fifty pounds of water rafsed 50° In tem.
persturs had, consequently, recelved from the iron 50 x 54
=9,700 units of heat. This haviog besn communicated ny

00 pouads of Iron, ench pound of msetal had parted with
3790 =45 unlts of hent. The spocific heat of iron, as given
in the Somsrric AMERIOAN recontly by Mr. R, H. Bael, is
0113, or, very closely, one ninth, Ewoh thermsl unit ab.
stracted from o pound of the Iron, therefore, reduced ity
temperature nine degrees, sud 1ts total loss of temperature

257

————————

must have been 0 % 45=405°, The final temperature being
119°,the temperature before reduction was 110° 4- 405° = 524",
and this was the temperature of the flue, In another in.
stance, the water was heated by the pyrometer ball from 63°
to 122° 'ah, The temperature of the flue wag in this cese

90 (3¢ .

(—-l" G‘i)ox GML +4-122=0504°, With a good thermometer and
accurats gonles, the regults thus obtained are probably mors
reliable, at high temperatures, than those usually obtained by
the common pyrometer.

The determination of the proportion of water contaioed in
the steam leaving a boiler is often, ns in the cage hers con-
sidered, a watter of vital importance, It often happena that
& pound of water takes from the fuel hardlya tenth as much
heat as & pound of steam, and at lenst one instance has been
given by our contributor in which more water left the
boiler unevaporated than was actuslly made into pteam,
It is geen at a glance that, where the feed water only is
meagured, the most worthless of boilers may appear to com-
pote successfully with the best; and the greater the amount
of priming or foaming, the bstter is the apparent result.
Makers of peculiar forms of boilers have actually guaranteed
an evaporation (!) of nineteen pounds of steam, from cold
water, per pound of coal, & performance to which the best
boilers ever yet made do not approximate, and one half of
which amount is never fairly obtained, except with Leated
feed water, The guaranty has apparently been fulfilled,
becacse the guaranteed boilers carried over (by priming) a
weight of water exceeding that of the steam by which it was
transported. Every intelligent engineer would recognize in
such a guaranty an evidence of inefficiency, rather than of
economical steaming.

The firat successful attempt to determine, with precigion,
the quality of steam made, and to obtain a trustworthy mea-
sure of the value of compsting steam boilera,was probably that
made by Professor Thuraton at the exhibition of the Ameri-
can Iaostitute in 1871, when conducting, for a commitiee of
judges of which he was chairmanp, a trial of five competing
steam boilers, which had been entered by as many diffsrent
makers. In that instance, all of the steam msde by each
boiler was condensed in & surface condenser, and the total
quentity of heat transferred carefully and accurately mes-
sured. At a subsequent trial, a neat form of apparatus,
invented by Mr. Laicester Allen, was used for thia purpose
with quite satisfactory results. In the cass about to be de-
gcribed, it was impoesible to condense all of the steam. The
Allen cslorimeter was not to be had, as there was but one in
the country, and that was the property of the American Insti-
tute, and could not be promptly obtsined.

An ordinary oil barcel was obtained snd mounted upon the
platform of the scale. Preclsely two hundred pounde of
water was weighed into it. A thres quarter inch gas pipe
was tapped into the main steam pipe, and fitted with a stop
valye. From s short piece of pipe projecting from the valve,
& plecs of rubber hose, some twenty feet long, led to the
barrel, its extremity being lashed to & wooden pole for con-
venienca of handling. The temperature of the water in the
barrel was carefully determined, and an additiooal weight,
indicating ten pounds, was placed on the pan of the scale,
The valve was then opened, and steam was allowed to blow
through the hose until it was warmed up, and condensation
in the pipe was thus prevented. When the hose seemed as
well cleared of water as it could ba, the extremity was
plunged into the barrel, and the is:uing steam was con-
deneged until the rising of the scals beam proved that ten
pounds of steam had been added to the two hundred pounds
of water originally placed in the barrel. The water was
then thoroughly stirred with the thermometer, and the tem-
perature noted. The following are the data obtained in one
experiment:

Weight of water, 200 pounds; weight of ateam, 10 pounds;
original temperature of the water, 62°; final temperature ot
the water, 115° Fah ; pressure of steam per square inch by
gage, 75 pounds, Steam at 75 pounds pressure hus & tem-
perature of 320° Fali, and to raise it from 0 Fab, to 3207,
and to evaporate it at the latter temperature and the given
pregsure, requires 1,178:6° 4-[0:305(820° —212%)] = 1,211
units of heat, Each pound of steam, therefors, communi-
cated to the water whish condensed it, in this example, 1,211°5
—115=1,006'6 thermal units. Each pound of water sus.
pended in the steam, and primed over Into the condensiog
water, transforred only 820" —115=205 units of heat, The
totel heat transferred was (115 —62) x 200 =10,600 thermal
units, Then the product of the number of pounds of atesm
condensed multiplied into 1,006'5, plus the product of the
pumber of poundsof water multiplied inta 205, will b equal
to the whole sum, 10,600, A simple algebraic equation will
glve the proportion of priming.

Lot W = the total welght of steam condennsed, together
with the suspended water; then X may be taken to reprosent
the weight of pure steam, and W—X will ba the welght of
water earrled over with it, Lot the total amount of leat
tranaforred be callad U, the heat transferred by a pound of
stenm, H, the heat lmmhrro? by a pound of water, 4, Then
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of steam, and 10 —0 59 =041 pounds of water susponded in
the stesm, The priming, therefore, amounts to 4'1 per eent,
Now, suppose 100,000 pounds of water to haye been appar-
ently evaporated, under pimilar conditions, from feed water
AL 200° Fah,, by 10,000 pounds of coal. Of this quantity,

HX p(W=XMi=17; or, X =~

In the example above given, X= =160 pounds

05,000 pounds would have been stesm, and 4,100 pounds
would have boen water, But sach pound of steam requires
for its evaporation under the assumed conditions 1,2116 —
200==1,011'6 thermsl units, while each pound of water takes
up but 820 —<200=120 units of heat,
05,000 % 1,211°5== 116,182,850

4,100 % 120 = 402,000

116,674 850

“ por pound coul, 11,667:5 thermal units,
Englneers are nccustomed to reduca results obiaioed on guch
testn to evaporation from 212°, at atmonplieric pressurs, The
amount of hent required to convert one pound of water into
atenm at atmosphoeric pressurs, when already at the bolling
poiot,s well known to be 060 6 thermal units, Henes, 1164 Z:fi
=12:07 pounda of water, por pound of gonl, represents the
performance of the apparatus tested,
In another example, with steamn at 50 pounds, the water was

Tatal hent from fuel,

9600 —yp
raised from 70° to 118”, and be obtained x=l—JJ‘;:{LI—-

=8 07 pounds steam, and the priming awounted to 108 per
cent. In this case, had the steam been perfectly dry, snd
the evaporation equsl to 12 pounds of water per pound of
coul, the ocourrence of priming to the extent just calculated,
whils causiog an apparent incrense of the evaporation to
1431 pounds, would have really produced a very serious loss
of efficiency, and even great pecuniary lozses, by causing
accidents which so commonly arise from serious priming.

It is evidently extremely important, therefors, in all trisls
of the economical performance of steam boilcra, to determine
carefully not only the quantity of water enteriog as feed, but
algo the quality of the steam leaving the boiler. This ne.
c2gsity, which was first exemplified in 1871, snd which
hag become & usunl feature of triala at the exhibitions of
the American Institute, is becoming well understood. At
the approaching exhibition of the Franklin Institute, at Phila.
delphia, competing boilers will be compared as to quality of
steam, a3 well as to apparent, but fictitious, evaporative
capacity.

Where expensive and elaborate apparatus cannot be af-
forded, the simple apparatus above described will often be
found quite satisfactory.

SCIENTIFIC AND PRACTICAL INFORMATION.

ENGINEERING IN PERU.

The Pacasmayo railroed has just been finished from the
Pacific to La Vins, a distance of 75 miles. The eastern
termination is 3,460 feet above the oceap. Leaving Pacas-
mayo at 8 A. M., one can now reach Cajamsrca—the famous
city of the Incas—at 8 P. M, The most wonderful part of
the road is the great iron mole, which is to extend 2,190 fest
into the ocean. There will be 146 bays, esch 15 feet: 101
are completed. There is to be & head over 90 feet wide by
300 long. The bottom of the Pacific here is mingled sand-
stone, conglomerate, and limestone, so hard that three tans
on the top of the iron pile, with steel.pointed drill, makes
very little headway. The tide rises four faet; and the pre-
vailiog wind is 8. W. Mr. Meiggs bulids the road for £7,-
000,000.

KAURI GUM.

Professor M. M. P. Muir shows, as a result of his experi-
ments on the Kauri gum of Australia, that it is a mixture
of resins and true gum, classable among the gum-resins, as
shown by distillstion. One half of its weight consists of
water and & heavy oil. The residue solidifies to a brittle,
transparent, solid mass.

RANGE OF TORPEDOES,

From recent experiments conducted by an English Torpe-
do Committee against the iron hulk Oberon, with the view of
agcertainiog the maximum distance within which the en-
gines of an enemy’s vessel might bs rendered useless, if not
the ship horself destroyed, by the explosion of a submarine
torpedo, it appeara that the hall of an ironelad is practically
safo from dapger at a range of 100 feet from a 500 pound
cbinrge of gun cotton, sxploded in 48 feet of water, but that
her ongines are lable to derangement at that distance,

IMPROVEMENT OF THE MISSISSIPPI,

Tho Commissloners, appointed by the President to report
upon the best planof lmproving the mouth of the Missls
sippl river, rocently sailed from Now York for Earope,where
they purpose to exsmine the Daltas of the Danabe, Rhine,
aod other rivers. The party cousists of W, Miloer Raberts,
Goneral Aloxandor, Ganeral Wreight, General T. 8 Sickels
(of the Unfon Paclfic Rallroad), Professor Mitchell, Mr, H, W,
Whitcomb, and General Coombs. They return in Novem:
ber,

ACTION OF CHROMIO ACID ON TEXTILE MATERIALS,

In the presence of oxldiasble substances, ohromie neld
loson & portlon of 1ts oxygen and passes to the state of grean
nerquioxide,  With other wubatances, espselally wool and
ollk, M. Jacquelin findn that It gives a bright yellow color,
wheneo ho conoludes that the seld may be advantageously
used to deteot vegetable fibers from those of animal depiya-
ton In mixed stufls, the former not ylelding the yellow
color,  Chramio acid fsalso a good test to show the presence
of cochineal in artificlnlly colored wine,

ENGRAVING ON COPPER.

M. do In Gryo reports n new process in the above named
art which consists in first covering the plate with u thin coat.
Ing of ndherent silver, whioh 18 In turn covered with calored
varnisl,  The lines aro then drawn with » sharp polnt, at-
ter the fashion of uaiog & dismond for stone engraving, and
subsequently sunk into the plate by means of the u‘fﬂl of
perchlorlde of fron,
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NEW PORTABLE ENGINE,

We publish herewith an engraving of & portable engine
(constructed by Measrs. Montel and, Vendome, of Parie,
France), which bas eevoral novel features. It is mounted
on two whoels only, with springs, and can be readily drawn
by horees, abafia being attaclied to the springe. When at
the place where ita services are required, the wheels aro rea-
dily taken off, and the maochine sllowed to rest on ita two

bed plates, In which aro holes for gecuring It to a foundation,
if nocessary,

The boiler is cylindrical
in form and tubular, The
fire box, which is wholly
within the shell of the boll.
er, can bo removed; the
sbafts are then attached to
move the engine from place
to place. An efficlent su.
perbenter is placed st the
upper part of the boiler, the
eylinder of the engine is
steam jacketed,and the cut-
off is controlled by the gov-
ernor. The feed water in
heated by an applinnce with
the ghell of the boiler,

—— - e @ - ——
Non-Combusiible Wood.

The Eoglish Admiralty
have recently made some
quite satisfactory experi.
ments at Plymouth, upon
a wood rendered uninflam.
mable by trea‘ment with a
solution of sodium tung-
state. Tle results prove
that wood thus prepared is
very much less joflammable
than ordinary wood; chips
and shavings made of it,
though, of course, capable
of being destroyed by fire,
cannot be themselves in-
flamed, and canmot, of
course, communicate fire to
masses of wood thus pre.
pared: so that framework
mwade of this wood resists
flame perfectly, st least
when not exposed for along
time to & fierce fire. Thege
advantages, however, are
diminished by the consider-
able first cost of prepara-
tion, as well as by the in-
creased weight of the wood
after treatment,

IMPROVEMENT IN CABLE TELEGRAPHY.

My chief object in writing the present paper* is to make
known en important improvement I have made in the use of
the induction coil in cable signaling. The great disndvan.
tage in the use of the induction coil is the so called magne-
tic retardation experienced by the cable current in passing
through the primsry wire, This msgnsetic retardation is
canred by self induction in the primary wirs; any change in
the current paseiog through the wire tends to produce a
current in the opposite direction to such a change, and in
this way rap'd changes are, ns it were, clogged, the effect be-
ing very similar to an increase in the length of the eable, fo
that magnetic retardation seems & very appropriate name for
expreesing the effoct,

I bave, however, been able not only to sliminate this
magnetic retardation, but to cause the self induced currents,
which are its cause, Lo aid in the formstion of signals,

The method i briefly as followe : The primary and secon-
dary wires of an fnduction coil form two alternate branches

of a Wheststone's bridge;
#ey A and B, Fig. 2, are ¢ ,_Cg'.l'lh"‘_

these branches. The otk- <
er branches sre simple A
resistance, which may be A ¥

made to produce balance :
when & constant current &
is flowing. © is the gal.
vanometer or other re-
colying fnstrumert, The
current enberipg at C df.  “O |\ )
vides between the resis. -~ S
tance sod the primary (
wire, The Increase of the
eurrent through the pri.
mary wire, A, not only
Induces & current in B,
the secondary wire, in the !

direciion shown by the

lower wurrow, but also !

causes & well-induced cur- (

rent 1o flow in the direc- A

tion of the upper arrow; sgain, the Increase of the cur-
rent through B not only causes sn Indaced current in A, in
the direction of the upper arrow, but also causes s self-induced
current to flow In the direction of the lower arrow, Daring
the decresse of the cable carrent, the direction of the induced

* Paper resa before e Britiah Associstion, at Belfast, Ireland, by G K.
Winter.
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currents Is reversed, 1t is this reversal of the induced cur.
rents during the Jecrease of the eable current which gives
value to the induciion coll In eablesigoaling, Now the eelf.

induced cutrents, which, in wy plan, aid the foraation of
signals, are the vory cause of magnotic retardation in the
ordinary way of using the induction coll,

One groat advantage in the use of the induetlon coil, over
the condenser plan, i the much greater safety the cable in
placed In durlng the prevalence of thowe intense earth cur.

rents which accompany magnetic storms. In the way in
which cables are usually worked at present, tbe sending end
of the cable is either connected directly or through a
small battery to earth, while the other end is insulated by
the condenser. In this way the cable is, at the receiving
end, submitted to the greatest strain possible, On some
lines, however, the cable is kept completely insulated be-
tween two condensers, one at ench end, It is not difficalt to
ghow that at each end of an insulated conductor, the electric
strain (if we may go call it) between the conductor and the
earth, produced by earth currents, would be jhst half that
which would bs produced at an {nsulated end when the oth.
er end is joined to earth, When using the induction coil, or
my modification of it, asa receiving npparatus instead of the
condenser, the cable is joined to earth at ench end through a
moderate resistance, and is therefore nearly in its safest
possible slate.

Isnnce COralgy Buckhout.

Mr. Isanc Cralg Buckhout, chief engineer of the New York
and Harlem Railroad, and chief of the Board of Engineers
of the Fourth Avenue Improvement, died at Lis residence in
White Plains, N. A, September 27, in the forty-fourth
year of his age. Among his principal engineering works
were the Grand Central depot, and that portion of the Un
derground Railway eystem of this city extending along
Fourth avenue from the Grand Central Depot, at 42nd etrest
to Harlem river,4} miles, now nearly completed. To his ar-
duous labors in connection with this great work In attributed
the 1llness which has unfortunately resulted in his prema.
ture decease.

Two Wrinkles,

Very often a serew hole gets no worn that the nerew will
not stey in. Where glue is handy, the regular carpenter
makes the hole larger and glues In & large plug, maklug o
nest for an entirely new hole. But thisis not alwaya the case,
and people without tools, and in an emergency, often have
to fix the thing nt once, Generally leather in used, but this
i 80 hinrd that it does not hold well. The best of all things
is to cut narrow strips of cork, and fill the hole completely,
Then force the serow fn. This will make as tight a job as
if driven into an entirely now hole.

Another hiot of aslmilar charscter may be usefal. Ope
often derires to put a staple iuto s block of stone. The hole
i made, the staple iusorted, and load melted and run in,
But unless the holo is made with the bottom larger than the
top,the lead will in time work out, If there js much jarorside

strain on the iron, Desides, the lead Itself s liable to some

compression, which admits of looseness, especially aftar be.
ing subjected 1o very hot fires. A much better article in sul-
phur. If this be melted and poured in around the stsple in.
stead of load, it makes a mush more durable job. Hesides,
it in often more easy to procure sulphur than lead, s svery
store keeps it that deals in general wvarlety.—Ameorican
Builder.
NEW INSTRUMENT FOR ESTIMATING UREA,

Dr. W, J, Ruegell, I LB,
and Mr. 8, H, West publish
the following in the Journal
aof the Chemical Society:

We find It most ndvanta.
geous to use a solution of
bhypobromite, prepared by
dissolving 35 ounces of
common solid caustic soda
in 15 cubic inches of water,
and adding 1'5 cuble inches
of brom'ne. This mixture
gives s rapid and complete
decomposition of the ures,

The form of the appara-
tus is sbown in the accom-
panying evgraving, A tube,
A, about 0 inches long, is
parrowed 2 inches from the
closed end, and a bulb, B,
holding about 05 cuble
inch, blown on it. The up-
per part of the tube con.
tains about 1 5 cuble inches,
This is fitted, by means of
an india rubber cork, into a
small elliptic tin trough, C
D, about 3 inches long,
stsnding upon three lege. In
using the spparatuss 03 cu.
bic inch plpette is filled with
the urine, svd the liguid is
allowed to flow into the balb
of this tube. Waterisadd-
ed, thus washing down the
urine which adheres to the
sidesof the tube, and filling
the bulb up to the top of the
constriction. A glass rod,
with s piece of india rubber
tubing about half an inch
long drawn over the end of
it, is then introduced, so
that the india rabber plugs
up the comstriction. The
bypobromite solution is then
poured into the upper part
of the tube until it is fall,
and the trough is afterwards half filled with ordinary wa.
ter,

A graduated tube, F, is filled with water, the thumb
placed on the open end,and the tube then inverted in the
trough. The glass rod is then pulled out, and the gradus.
tod tube slipped over the mouth of the bulb tube,

The reaction commences immediately, and a torrent of gas
rises into the measuring tube, To prevent any of the gas
being forced out by the reaction, the upper part of the bulb
tube is slightly narrowed, so that the gas is directed to the
conter of the tube. With the strength of hypobromite so-
lation which we suggest, the reaction is complets in the
cold in about ten or fifteen minutes; but in order to expe-
dite it, the bulb is slightly warmed. This causesthe mixing
to take place more rapidly, and the reaction is then com-
plete in five minutes. The reaction will be rapid and com-
plete only when there is considerable excess of the hypobro-
mite present. Afterthe reaction the liquid should still have
tha characteristic color of the hypobromite solution.

The measuring tube is graduated so that the amount of
gas resd off expresses at once what may be eslled the per-
centage amount of urea in the urine experimented upon,

that is, the number of
e e . graingin 6 cublo Inch-
en, 08 cubie inch be-
ing the quuntity of
urine taken in each
cage,
Threo tenths of a
oubie inch of & 2 per
cent sandard golution
of urea gave, without
correction: 2 23, 222,
2:29, 2 28, 2415, 2 95,
222 22185, 3 22, 2920,
2215, 23235 9895,
2 22, showing & mean
of 2:225 cab ¢ inchea.
1t the ures bad giv-

s 2
3

e i o IO

-~

=

N on off the whole of its
im nitrogen, we ought to
ll._._. oL - bave obtalned 2989
207 icnis, cuble inches. Even

under these clreum-
stances the difference between theso two numbsrs represents
only 0001078 of » grain of ures. And even this error may
be obvisted by taking 2925 cuble inches, ss the basis for
the gradusation of the measuring tube,iostead of 224, The
presence of sugar in the urine wioes not affect the reaction.
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THE PACIFIC OCEAN TELEGRAPH,

The Iatest advices from the Tuscarora and the party en-
gnged in surveying tho bed of the Paclfio ocean, to find &
sultable route for the oable, report progress from Yokohamn,
Japan, along the whores of the Kurlle Inlands and of some
of the Alsuting group, and thonee ncross the Kamohatks
Sen, '‘For 1,000 milos from Yokohnms,” snys a corrrespond-
ent of the Z'rbune, from which journal we take the {Hlustra:
tive dingram, ** the depthn raugesd from 300 to 2,270 fathome.
The greatest slope within the distance in from lat, 40° 01
N, long. 142" 87" K., to lat.

may be of Insutficlont strength to suntain, even If at the
time the most favorsble weather prevalls, T'o sum it all up,
the most obvious adyvantages In favor of the northern route
are the smaller amount of ecabls required, and ity belng
moatly within our own possessions.

We arrived at Oanalasks on July 20; everythiog most wat
lnfnctory to date, ns far as the accomplishment of our work
s concerned. A line will next be run back to Tanaga islend
outside, or to the southward of the islands; then from here

stesm power; and some of them have machines like those
of Whitehurst, which are set in action every time water Iy
drawn and shut off In the lower stories.

In 1796, Montgolfier, whose connection with the invention
of balloons I8 well known, contrlved an automatic mschine
for performing continually the work that Whiteharat's ma
chine had done when controlled by hand. The Montgolfier
ram, a8 ot first constructed, Is shown in Fig. 1; snd Fig, 2
represcnts another form of the machine, embodying the same

principles, and somewhat easier

41° 00" N,, long, 144" 01’ B,

belng 161 feet to the mile, From
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to build. The two figures nre
lettered alike, so that a dencrip

Int. 47" 44" N, long, 154" 15
E., the depth gradunlly Increns
od to 3,754 fathoms nt position
Int, 50 190, long. 169" 80, a
distance of 260 milos, giving a
slopo of about 00 feet, Just
hofore enteriog the Aleutian
group, n most remarkable de-
presslon was ascertained, It
was in lat, 62° 06° N, long,
171° 16" E,, and its depth wae
4,087 fathoms (24,222 feot),
while the precedivg and sue-
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tion of the action of one will
apply to the other, Waler
from & source higher than the
ram flows through the pipe, A,
and the discharge valve, B, be
ing open, runs to waste, Bome
reslstance being offered to Its
peesnge through the waste out-
let, the water cloges the valve,
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/ B:and its motiorin this direc

tion being suddenly arrested,
it has safficlent foree to open
the valves, D D, and rise rome

coedlog onats, onch only 20 miles

digtant from this one, were in

2,460 fathoma (14,760 feet) of

water, which gave a slope of 826 foet to a mile, the greatest
a8 yot found by us since our departure from San Francisco.
From the posit'on of this great depth to one about three miles
from the island of Atchka, lat, 51° 58' N., long. 174° 81’ E.,
a distavos of 125 miles, the water shonled to 882 fathoms,
belog at the rate of 187 feet to a mile, and from that posi-
tion to Tanaga Island the depth raoged from 200 to 1,800
fathoms, with but one heavy slope of 250 feet between lat.
51° 08° N., long. 178° 85" W., and lat, 51° 28’ N., long. 177°
57" W. This is nearly as much as the greatest slope found
betweon Howolulu and Yokohama, This route thus far is
not impracticable, so far as the plateau goes.

Ooze slmilar to that previously found, and grayish black
gand, gravel, and lumps of lava, were found along the Ku-
rile Islands, and grayish black sand, gravel, and eponge in
the Aleutian group. After sighting the Agatton island, the
line was run skirting along the ghores to the island of Tan.
agn. From this point it will be run to the northward, to the
island of Oannlasks, 'The deductions from aerial tempera-
tures in connection with currents, corroborate previous ob.
gervations upon the latter. In lat, 51° 80’ N,, the counter
current which sets to the southward and westward along the
shores of Kamchamikn and the Kurile Islands, extends to
long. 164" E., with a surface temperature of 42° Fah , from |
which point to lorg. 174° E,, in the same latitude, there is |
the Kamechatka current, which is a branch of the Japan |
gtream, setting up through Behring's Straits. This stream |
has a surface temperature in this latitude of from 467 to 47°
Fah.”

Ag will be seen by the sectional view of the ocean bed, the
course is along & rapge of submarine mountains, which (in
the Kurils and Aleutian Islands) occasionally rise above the
surface of the water. The ocean currents are very numer-
ous, and their temperatures vary widely.

The Tuscarora completed this course, and put into Glory
of Russia Bay, Tanaga, one of

THE ALEUTIAN CHAIN OF ISLANDS.

to where we leftsoff last fall, and then to San Franclaco,
where the work will be completed,”
<9

THE HYDRAULIC RAM,
Many of our readers, on shutting the cockin & water pipe
where there was considerable pressure, must bave observed

that the sudden arrest of the motion of the water paused a
shock, sometimes producing sound and jarriog l{

e pipe.

Indeed, the water pipes in houses have often been burst by
suddenly shutting off the water from a basin, and plumbers
frequently provide sgainst this accident by attaching an air
veezel to the pipe, near each cock, =o that the force of the

During the summer months, which are supposed by the
natives to be a delightful sesson of the year, the islands are
coptinually vailed in obscarity by fogs; and, in approaching
them, cantiously fealing the way, there is a danger pregented
by strong, treacherous currents, as well as lack of confidence
a8 to their positions. During the nine winter months, or
from September to June, the winds are extremely violent.
“ After having waited patiently for nearly three days for a
gufficlently clear day that would permit us, at even a ghip’s
length, to ree land, we, on the 10th, were fortunate in sight-
ing the ialand of Tansga in the mornivg, and at 6 P. M. an
choring safely in 10 fathoms of water in Glory of Russia
Bay, which is proposed as an intermediate station for the
cable. At an elevation of 2,600 feet, but a short distance
back from the besch, upon the mountain side, is a glacier of
considerable extent, which was visited by several of our
officers. 'I'he short stay prevented any measurements of its
rate of movement. The poll is epongy, owing to continued
dampness, and of course deatitute of trecs or bugher, and in-
Lnbited solely by fowls of the air, There is here a

FVINGAL CAVE,

with its basaltic columng, which is sclentifically inter-
esting. But, taking everything into consideration, should
this place by selected as an intermediate station, the opera-
tor whose hendquarters it will be is not likely to regard it
a0 o paradise. Although the practicabllity of the northern
route is beyond dispute, the labor, uncertainty of succees,
and dapgers involved, in even the pasenge of & stesmer over
the routs just sounded by us, cause me to apprehend no
smull difficulty In an attempt to lay down & submarine
cable,

Then conslder the exertion of dredging for & broken cable in
wators oither clouded In & fog or benenth & gele, compared
with those to be experienced on the southern route. Again,
there Is the submarine valley of over 4,000 fathoms depth
just to the sgonthward of the Aleutian Islands, through which
the cable will have to pass, In lsylog the cable here, at
lenst afx and a balf or seven miles of It will be suspended

blow may not bs suddenly arrested, Whitehurst, an En-
glishman, contrived & machine, in 1773, for raising waler by
utilizing its momentum when the discharge was suddenly

stopped. -Machines ona simiisr principle are constructed to-
day, for use in cities where the pressure in the mains is de-
ficlent. For Instance, there aro many bulldings in the lower
part of New York in which the pressure in the muing will
not raige the woter to the upper storles. Moat of these bulld-

digtance in the delivery pipe,

BED OF THE PACIFIC OCEAN ALONG THE TUSCARORA'S COURSE, F. When the force is expend-

ed, the valve, B, again opens,
and the former operation is repeated, It will be observed
that, when the valve, B, cloges, the air in C and E is com-
preeeed by the forcs of the water, When the force is ex.
pended, the air in C expands agaln, and presges back the
water in the pipe, A, #o that the yvalve, B, can more readily
open, and the air in E also expsnds, forciog the water up
the delivery pipe, F. Thus the air in C tends to maks the
valve, B, open more quickly than it otherwise would, sfter
the water has exerted its force in the pipe, F, avd the air in
E makes the delivery more regular and continuouns. The air
in these veesels is liable to diminish in quantity, since water
absorbs it under pressure, The entering water brings some
air along with it, to make up the deficiency ; but aas this sup-
ply is frequently insufficient, & small air valve, G, opening
inwards, is fitted, which admits air ioto the ram, whenever
the pressure in the vessels falls below that of the atmo-
sphere. A simpler and cheaper form of ram is shown in
Fig. 4, which is the kind generally built by pump makers,
It will be seen that it has no air vessel for aiding the open
ing of the waste valve, B, and no valve for supplying aoy
deficiency of air in the chamber, E. It is frequently found

necessary, for the successful operation of this form of 1sm,
to make a small hole in the pipe, A, so that air will be drawn
in by the running water. It would be easy to render these
rams more efficient by the addition of a castiog that would
change them into machines of the kind represented in Fig.
2. as will b rendered plain by an inspection of Figs. 2 snd
8. The air valve, G, Figs. 1 and 2,8 g0 low down that if
the ram should become submerged it would admit water.
An improved ram, patented a few years ago in France, has
the air valve elevated to a considerable distance so as to
overcoms this difficulty.

The hydraulic ram, or, rather, & modification of it, is also
employed to draw water from lower points. This form of
the machine is sketched in Fig, 4. The pipe, A, leads to a
source of supply higher than the ram, and connects with the
place which is to be drained. The distance from the end of
the pipe, A, to the valve, D, must not be greater than the
hight to which water will rise in a vacuum—that isto say,
84 feet,—and for auccesaful working, it should not exceed 26
feset. The action of the machine Is as follows: The valye,
(!, belng open, water flows through the pipe, A, anvd is dis-
charged at F. When sufficient velocity is acquired, the
valve, C, closes; and the water continuing to flaw through
F, a vacuum ia formed behind it, so that water is drawn
through the pipe, B, and valve, D, and discharged at F.
Then the valve, C, again opens, avd the same cycle of ope-
rations is repeated, E is an air chamber, aidiog the conti-
puity of discharge, as In the former cases,

The hydraunlic ram finds various applications in industrial
pursuits, It ialargely employed for raising water into dwel-
ling houses and farm yards. It was used at the Mont Cenis
tunnel, working under a head of 85 feet, to compress air to
five atmospheres for the purposes of ventilatlon and power.
It will work under extremely low heads, and will raiae water
to almost any desired hight, and, when properly propor-
tloned, is reasonably efficlont, The efficiency is not, how-
over, & matter of great importance in many cases. For in-
stance, n man may have a apring oa a billside, at consider-
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able distancs from his house, which is at & much higher ele-
vation. The of pumpling this water by steam power
t. But with the hydraulic ram, whore

;‘:;h::: ;‘:’q":mc. the only conslderable outlay wifl be
for the delivery pipe; and if the convections are properly
made, no farther expense need be Incurred.

To setting & ram, if it is fn & locality where the water in it
would be frozen in winter if it were exposed, it sbould be
carefully covered and protected ; and the same precautions
should be observed with the pipes.

To produce the bost efMact, the langth of the pips from the
goures of supply to the ram should be from 25 to 50 feet, for
ordioary cases, with heads of from 8 to 15 feet; snd in gen.
eral, it may be stated that the length of pipe should be about
8 times the head. The hight to which the water is lilted
should not exceed 15 times the head from the source of sup-
ply to the ram. It the delivery pipe in very long, the head
required, to overcame the friction, should be estimated at
20 much siditional head. The dismeter of the recelving
pipe is ordinarily made from 2 1o 3 times that of the deliv.

pipe. For the beat effact, the dismeter of the receiving
pips should be about }; of the head from the gource of sup-
ply to the tank; bat very much smaller dimensions are com.
monly adopted.

Large rams, under favorable circumstances, give an effi.
clency of from 60 to 70 per cent of the power of the water;
but smsll machines, under ordinary conditions, only utilize
from 40 to 50 per cent. An example to i/lustrate these prin.
ciples issppended. A bydraulic ram, working under a head
of 10 feet, delivers 5 U, S. gallons of water per minute toa
hight, including the friction of the pipe, of 100 feet, and 100
gallons run to waste in the same time, What is the effi.
ciency of the ram? A gallon of water weighs 8'34 pounds,
£0 that the useful work of the ram is the raising of 417
pounds 100 feet high in & minute, or it is 4,170 foot pounds.
The total work that conld be realized from the water (105
gallons falling 10 feet in & minate) would be the raising of
8757 pounds 10 feet high in a minute, or 8,757 foot pounds,
Hence the par centage of efficiency(which is found by multiply-
ing the actasl work by 100, and dividing the product by the
total work of which the water is capable) ia 476 +.

A correspondent asks to what hight he can raire water
with & ram, with s bead of six feet, allowing % of the water
to run to waste?! Assuming that the ram has an efficlency
of 45 per cent, to find the hight of delivery: Multiply the
head by the effiziency, and divids by the proportion of water
malsed, Thus: Head, 0, multiplied by efficiency, 045, given
a total of 2-7. Divide this by proportion of water raised, 0'1,
and the hight in feet to which the water will be raised is 27,

Those of our resdera who are using hydraulic rams may
easlly determine dats by which they can ealculate the effi-
clency. If any do go, we shall be pleased to receive the re-
#ults of their calculations. As many prefer to work exsm-
ples by algebra, the aonlytical expressions for the preceding
rules are given below, Let h=hight above gource of sup-
ply to which water is raised; H=hight of top of source of
supply above waste outlet; L=1leogth of pipe from eource
of supply of ram 1o waste outlet, in feet; D—diameter ol
pipe, in feet; W=pounds of water flowing per minute;
w==pounds of water lifted per minute, Let E—per centage

of efficlency, L=about 3 H, D:l—%. and h not more than

15 H; and for best effect, E=from 00 to 70, under most
favorable circumstances, from 40 to 50, ordinarily. Then
E_loo X WX h'

WxH

Correspondence.

Notes from Washington, D, O,

10 the Editor of the Beientific American :

* As foreshadowed in your last, Commissioner Leggett has
resigned, and Mr. Thacher has been appointed in his place,
This having made vacant the Assistant Commissionership,
Geveral Ellis Spear, of the Board of Examiner in Chief,
hasbeen appointed to this poeition, and his place is to be
filled by the promotion of Msjor Hopkine, who now occu.-
ples the position of Examiner in Interforence cases. 1L was
rumored that Commissioner Laggett’s son-in law, Mr, Sey-
mour, was to be appointed Examiner of Iaterferences,but 1
believe it has finally baen decided to have n competitive ex.
amioation for this office,

The number of pstents issued for the last thres months
has somewhat fallen off, the whole number, inclading re-
Iseuss and desigan, belng 3,220, against 8,344 for the corres
ponding term of Iast year. If the designs and reissues are
omitted,the numbers are, for the lsst thres montha 2,840,and
for the ssme months Iast yoar 3,001, The number of patents
Issued during 1878 was 11,010, snd for the nine months of
the present year, 0,488, which shows aslight gain, on the
whole, over the monthly average of the preceding year,

Congress at Ita 1ast rossion, although redacing the Army
ot largadid not reduse the sigoal servics, but permitted it to
retaln ita fall eomploment of 450 men, and, to give stendy
employment to this forcs, provided for the construstion of
telegraph lines on our western frontlors undor the dirsetion
of the Chhl B“ul‘ Offleer. One of thoese Hoen lu“ln. nt
Deonisop, In Texas, and ends st Brownsviile, In the same
Btate, connecting a string of miltary posta‘erith the clviliged
world. The total length of this line s 1,250 miles, and 1t
crosses the famous ** Biaked Plain " for hurdreds of miles,
The plsin is utterly destitute of mber and water,and pansen
through the heart of the country which Is now the seat of
Indlan hostllitles, from which (v wiil bs seen that the dim
cultles to bs overcome by the bulldars are of no ordinary
magnitude.

Seientific Amevican,

Another line, ordered to be bullt under the same auspices,
siarts at Prowcott, Arizons Territory, and extends through
Camp Verdoto Camp Apache in the same territory, a dis-
tanse of about two hundred miles, connectiog with the line
built by the War Dapartment Inat year from Preecott to San
Diego, which has been since transferred to the Signal
Offiee.

Bosiden thoss lines, the Sigoal OMcer has & line from the
office in this city to Cape Hatteras, and another to Sandy
Hook, Long Branch, and Barnegat, N. J.; and the Istter is
belng extended to Capes Msy. By this mesns =& continuous
line will run from Cape May to Sandy Hook, auod the eau.
tlonary sigoals are to be so arranged that a vessel pussing
within sight of the const can always have notice of sn ap-
proaching storm in time to run into the nearest harbor. A
signal station has recently been established on Thatcher's
Island, off Cape Anp, Mass,, connected by a ecable with the
mainland, one and a half miles distant. Further extensions
of the service are contemplated an soon ns Congress can be
induced to make the necessary appropristions, and it is pro.
bable that the entire Atlantic and laks coasts of the United
States will soon be protected by the telegraph, and in con-
stant communieation with this city.

A commission has been appointed by the commandant of
the navy yard to examine and test a new system of caulking
boller seams, the Invention of Mr, James Connery, chief of
the boiler department of the Baldwin Locomotive Works,to
whom letters patent were granted therefor on May 12, last.
The invention conslsts simply in using & caulking tool having
s convex end, which produces s smooth concave indentation
in the edge of the overlapping plate, and avoids the danger,
almost inseparable from the old fashioned tool, of making a
groove or cut in the under plateé, whereby its strength is
much wesakened, and a starting point formed which will
readily rend upon sany unusual pressure being brought to
bear, -
Washington, D. C,

Lunar Acceleration: Its Cause,
To the Editor of the Scientific American :

As has beon the case with other theorists and their theo-
ries, 5o with me and mine. Few scientiste have hitherto
admitted the retrograde motion of the sun In space, and ove
or two bave even had courage enough to say: ‘It is not true,”
and so aleo with other of my theories. I make all objectors
and objestions welcome of course. Candid, honest exchange
and interchapge of opinion is what this world needs; and
it peems to me that this is as powerful and potent & way
a8 any to reach the truth. My object in writing this ar-
ticle is not only to show your readers the fact that lupar ac-
celeration is not of increased motion in the moon, as some
eminent sclentiste have supposed, and that it is owing to in-
creased velocity In the sun; but algo to present a fresh, un-
deniably demonstrative proof of golar retrograde motion,
And as the subject, even to sclentific men and great think-
ers, is not g0 easily grasped and comprehended as many are
apt to suppose, I will, with your permission and indulgence,
thus simplify and explain it in as short and concise a manner
as I can.

S:ated in imagination at the zenith, and looklng down
upon our solar system, we see it all in action as we see a
working machine. Aund when we look upon the vast area of
the solar orbit, and behold the sun,as it were, slowly tracing
his retrograde way sll round the ecl'ptic, on the border or
peripbery of his orbit, and liken it to a vast and by far the
largest wheel in the celestial machine: and when we look
upon the orbit of each planet, belng likewise respactively a
wheel, & wheel having its center in the sun, and the planet
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member that the motion of the great wheel Is retrograde,
apd that of all the gmuller wheols direct, and that every
emaller wheel is carried gradaally retrogressively by virtue of
the motion of the largest one: I wsay, when we see and re-
member &1l this of our grest solar planet.-wheeled system, we
cannot but see that every second, minute, or degree of spnce
retrograded by the sun must yleld correspondent phenomenn
to or upon every other wheel or planet. And so also the mo-
tion of one planet or satellite around another must yleold its
phesomenon. Thus premised, I now proceed to show, from
res] astronomical data and discovery, that increased and in-
creasing veloeity of the wun is certalnly the origin and all
of wo-called lunar nocelerstion,

To begin: The dats which astronomical writers give ro-
garding the motlon of precession In substantially us follows :
The stars appear to move directly (annuslly) about 504", or
about 1° In 71§ yosrs; and the equinoctisl points, of course,
reczds that much In the same time. This recession of the
equinoxes, versus precession of the siars, Is owing to the
retrograde motlon of the sun; and from the sald motion
comes, lkowlise, roconsion of sclipsos; for eolipsos, when wo
take them In oyocles, do recede round the ecliptic as the equl:
noxos do, and at the same oxact rate too. At such a rate of
motlon, the sun would require some 25,800 years to move
round the eclipile or to complete bis orbit; and if his rate of
motion was ever the same, thers would be no aceeleration, no
ealled in lunar motlon, It ls beosuse this motion of the sun
Is over on the Incronss that the phenomenon alluded to
nriren.

As proof of the Incrosse of solar motion, the writars alluded
1o toll us that processlon Is constantly locreasing st wuoh
rate as amounts to 218 yoars loas avery 00° or quarter revo.
lutlon, and say that, owlog to the sald Increase, phecsssion
will complete a revolution o about 24 D2 years, lostead of
the number of yours above glven, This Incrense, [ clalm,
18 tho Increase oxmetly of solar motlon, And now I am

golng to nhow, not only that it prodaces lunar acceleration,

sitting on its (the wheel's) periphory: and when wo re-|
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but also that its result is (n absolats accordsnce with the dig.
covery and deduaction of woms of the most profound astrono.
mers who ever lived,

Halley aud somse other eminent astronomers found, when
comparing the present time of eclipses with tbat given by
the most celebrated of anciont Egyptisn and Chaldean as.
tronomers, that, 1o make both sgree, it is necessary 1o allow
s lupar acceleration per century of about 11 seconds. Thus,
then, we have the amount of Junar acceleration per centary,
as set forth, and no doubt perfectly correctly, by the wisest
and most able of past astronomers. Sz how our theory
works hand to hand in the matter, and proves them correct,

The increase of solar motion Is equal to 218 years less
every quarter or 90° of the orbit. The whole will bs run ia
24 092 yeare, thus: For the first qusrter, 6,575 years; for
the second or present quarter, 6,357 years; for the third,
6,139 years; for the fourth, 5921 years; in all, 24,902 years.
Takiog the mathemalical smount of increase, or the 218
yeara, out of the past 6 575 years, we find that it is almost
1* for every 30°,2° in 60, and 3" in 90°, or about o5 of the
whole. 'We have therefore three degrees of solar retrograde
advence, and of course three degrees of so called lunar acce-
leration, since a point of time seven hundred years beyond
the birth of Adam, and of 51" 26" gioece the birth of Christ.

Now as the earth in her diurnal motion moves through the
whole 360° in 24 hours, throngh 90° in eix bours, 8" in twelye
houre, and through 51’ 26" in 3 minutes and 26 seconds: it
follows that gince the year 1 (Christisn ers) the moon has
accelern'ed the earth sbout three minutes and twenty six
seconds, versus the earth’s retardation, which is equal to 51° 26"
sinca the birth of Christ. Need I tell your readers that
three minutes and twenty-six seconds, of lupar scceleration
eince the birth of Christ, is equal to 11 seconds per century ?
That is jast what if is. Consequently the phenomenon of
lupar acceleration is not of the moon, nor in the moon, but
of the sun. It is not an acceleration of the lupar motion,
but clearly and positively scceleration in the sun.

Thus wise, accurate, and profound astronomy and despised
rejected theory meet, kise, and fall into ome. Yet, strange
to say, the present learn=d astronomic world cannot see it,
It must, though, no doubt, goon. Jonx Hersurx.

Gloucester, N. J.

The Sczaroch.
To the Editor of the Scientific American :

The ides of making a projectile contain a part of the pow-
der charge, and thus causing two explosions of the charge
instead of one, originated with Mr. James Rose, of the Ash-
ford Railway Works, in England, in the year 1854 Draw-
ings were made and submitted by him to several promivent
English engineers, and to at least one government, in that
year. There are several engineers in this city to whom I
have, during the last five or six years, shown sketches of
such projectiles, Josnua Rosk,

270 West 12th strest, New York city.

Stoevens Institute of Technology.

The Stevens Institute of Technology has commenced its
third college year with a new claes of over fifty in number
—double the number that it was originally proposed to
admit as & maximum, The large space necessarily devoted
to its laboratories, workshops, and drawing rooms compels
this restriction of numbers, The aim must consequently be
to educate a limited number of young men of more than
average ability, keeping the standard so high that the quali-
ty of educated material given to the engiaeeriog profession
by that college may compensate for the comparatively small
namber of its graduates,

The indications are that the authorities will soon be com-
pelled to raise both the requirements prescribed for candi-
dates for admission and the charges for tuition.

No stugent of good babits, of intelligence and high general
charactor, and capable of taking a high position in tbis class
has over yot been denied instruction because of poverty,and
it in not probable that this generous policy of the trustees
of Mr, Stevens’ noble bequest will be changed.

The museum, the mechanical laboratory, the collections in
the department of engineering and other eabinets, are con-
tinually receiving importsnt additions, principally from our
most successful and most intelligent manufacturers. Such
contributions are of most practical valoe, and must ald the
Fnoulty In their work In a very important degres,

The Saw Premium at the Clnclnnatl Exhibition.

The prize offered for the best circular saw at the Cincln-
oatl falr, £100 in gold, was awarded to Messrs. Emerson,
Ford, & Co., of Beaver Falls, Pa. There were nine contest-
ante,and the work done by ench saw was remarksblo for ex-
cellencs and rapidity, A Clnolpnati contemporaty says that
Meners, Bmarson & Co.’s solld tooth saw, *‘ when it strack
tho teat log, showed its real metal. It took in \he situation
mont bonutifully, meking the eparks fly gaily at every en-
trance into the tough poplar, but was steady and kept right
down to actual work all the time, muking sixteen good
bonrds, 10520, In two minutes and forty-four seconds, on 8§
Inches tood, and coming out cool as & cucumber. The oak
10 wan then placed upon the carriage, and the saw proved
that its appotite had merely boen sharpened by the poplar,
It cut twelve ouk boards, 12x105, in one minute and forty:
three neconds, all No 1. lumber. This In the crowalng feat
of the test no far.”

Messre, Fmerson, Ford, & Co. were also awarded the
sllaer medal for the best saw exhiblited,

GEnMax StLver ron Onrr;o.-Oopper. 50 1bw. ; #lno, 20

Iba. ; nlekel, best pulverized, 25 1ba.
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PRACTICAL MECHANISM,
Nusnss X1,

NY JOANUA NOAR,
LATHE WORK,

The conters of & Iathe should ba tarned both to an equal
taper, & gago boing used for the purposs, The running con-
tor should bs tompersd to s blue and the standing conter toa
brown color, If the holes In the headatock or tallstock of
the Inthe Into which the centers fit are out of true,as In some-
times the osse,n center punch wark should be made upon the
dinmeter of the exposed part of the canter,and another upon
the end face of tho spludle, and the center always placed so
that the two ‘* conter pops ' are opposite 1o cash other; thus
the csnters will ran true whether the taper holes Iato which
they fit are true or not.

After the centers are hardened, care should be taken to
properly clean thelr taper parts o that there may be no dirt
or grlt upon them to cause them to run out of true, If the
runniog center Is removed from the headstock, as is some.
times necossary in boring and for other purposes, the hole
Into which the center fis shou'd be plugged with a plece of
waste or rag to prevent it from becoming filled, or partly so,
with shavings,

Plain work that is not easy to handle may be marked off
for the conter punch by a pair of compnss callipers, and light
work as followa: Place upon a planed surfacs a palrof paral.
10l strips or ploces, one belog under one end, the other under
the other end, of the work ; then set the polat of the seribing
block soriber as near the center of the work as the eye can
determine, and draw a line across the end of the work ; then
tura the latter upside down and mark snother line across
ita ond ; the work must then be turned a quarter revolation,
s0 that the next line marked by the seriber will be at about
right angles to the two lines already drawn, which being
done and the line drawn, the work must agsin be turned
upsido down and the final line drswn, when the end of the
work will be marked as shown in Fig. R, an illustration
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of an end view of a piece of ronnd fron eo scribed, in
which case the centar of the small square formed by the
linesaronnd the canter of the work will be the center of the
Iatter. It is obvious, however,that,if the scriber bes placed at
the canter of the iron,only two such lines will be viaible, the
polnt of their intersection being, in that case, the center of
the work,

The centers of all lathe work should be cleared at the ex-
treme central part, so that such part will not revolve againat
the points of the lathe centers, which would cause the work
to runout of true after running a short time in the lathe,

Such clearance is best accomplished by drilling a small
hole in the central part'of the work centers; it may,however,
be done by using a center punch of a more acate taper than
in the lathe center, or by cutting out the centers by means
of a squars center,ns will be hereafter described. The drill-
ing is, however, the preferable plan, being the lenst liable to
csuse the centers of the work to wear out of true,

1f, however, the work requires to run very true, as in the
case of recentering work which has once boen turned, the
sguare center must be employed to cut the center of the
work true to its circumference. A square center is & center
fitted to the latbe in the same manper as the common center,
but having four flat sides ground upon its copieal point, all
four sides meeting st the point, and having sharp edges s
shown in Fig, 8, @ a being two of the flat sides referred to:
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the taper of these sides mhould be more acute than i the
taper of the lathe center, go that the center cut in the work
by the square center shall not bear upon the polntof the lathe
centor, and onuse it torun, in time, out of true. The square
conter should be hardened to a straw color,and may then be
used to simply countersink conters which have been conter-
drilled,in which case it is put into the center hole of the head
of the lathe and revolved at a high speed (by the Iathe) while
the work s foreed ap to it by windiog out the back center,
the work belng between the two centers, To conter work
very truly, it In omployed sa follows: The square center Iy
put in the tallstock spindle of the lathe, In the same way s
the ordinsry center is placed, the work having s dog or
driver placed on it, an if the Intention were to turn the work ;
it munt then be placed in the lathe botween the conters, A
pleoe of fron or stes], having  hollow or flat end (ws, for in-
stance, the butt end of u tool) must then be fantened in the
tool port of the lathe; then the Juthe may bo atarted and the
tool end wound ngainst the end of the work (clons to the
squnre center) until it touches It and forces It to run traly,
in which position the tool end s loft, while the rquare center
is fod up and Into the work until the Iatter istrue, when the
operation will be completed. Befors any turning I done
10 the dismeter of any Isthe work which runs between the
conters, the ends of such work should be made true; because
If there be & projecting part on the end,or 1f the Iatter in not

quite true, the center geaduslly moves over to the lowest
#lde, an explained by Fig. 41,4 belng a sectlon of the work,
< B the dead or standing cen-
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ter of the Iathe, C, the high,
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and D, the low, part of the

ond of the work ; to the Iatter
the centor gradually moves.
All work which requires to
be turned at both ends (and
hooco must be turned or
placed end for end In the
lathe) should be roughed out
(that Is, cut down to nearly the required slze) all over bafore
any part of it is finished, or, when turned end for end in the
IstLe, the part first turned up will run out of true with the
part last turned up, though the Iathe centers may be correct
Iy placed. This may be caused by the centers of the work
moving s little as they come to their beariogs on the lathe
centers, or in consequence of breaklog the skin of the work ;
for nearly all work alters In form as its outside skin Is re.
moved, especially work in cast lron.

Lathe work requiring to bs very finely finished and highly
polished should be cut as smoothly as it ean be by the tool,
#0 &8 to leave aa little as possible for the file to do, becsuse a
file used on Iathe work cats the softer parts of the metal
more rapidly than it does the harder parts, and hencs makes
the work out of true. The file should therefore only ba re-
quired to take off the fine marks left by the tool,and shounld
bo a dead smooth, used with chalk, applied in the same
manner as already described for vise work, The emery
cloth or paper should bs moved rapidly back and forth so
that the emery marks cross each other, which will remove
the file marks quickly. Upsefiner emery paper as the finish-
iog progresses, and conclude with the most worn of the
finest emery used, moving it slong the work very slowly
and pressing it very lightly., The grades of emery paper
should be the sameas thosa given for vise work ; and a finish
and polish o fine may be given that it cannot be discerned
whether the work was finished end wise or in the direction of
its circumference. For finishing the faces of lathe work (in
which case a file cannot be employed),the tool marks may be
taken out by using grain emery applied with oll to the end
of a wooden lever,fastening a tool or pisce of iron in the tool
post as a folcrum for the lever. In this case, however, the
levaer must be kept continually moving, from the center of
the work towards the periphery and vice versa, so that the
emery marks cross each other; then when the tool marks
are erased, emery paper (of finer and finer grade, as the fin.
ishing progreases) may be used, concluding as before with
the most worn of the finest emery paper used and moving
it slowly. Thereason of the necessity of keeping the lever
moving and the emery marks crossed is that, if the lever or
emery cloth is kept in one position or nearly so, it will cat
rings in the work; and whersver thers may be a hollow spst
or #pand hole in the metal,the emery will accamulats and cut
a groove in the work; eepecially is this the case in work of
cast iron or brass, It is not possible, however, under any
circumstances, to finish work so finely in the lathe as msy
be done by hand in the vige.

TURNING ECCENTRICS,

If an eccentric has & hub or boss on one side only of its
bore (ns in the case of those for engines having link motions,
where it js desirable to keep the eccentries as cloge together
a4 possible in order to avoid offset either in the bodies or
double eyes of the eccentric rods), the first operation to be
performed in turnipg it up is to chuck it with the hub side
towards the face plate of the lathe, settivg it true with its
outside dinmeter (Irrespective of the hole and hub running
out of true),and to then face up the outside face. It must
next bs chucked so that the face alraady turned will be
clamped against the face plate, setting the eccentric true to
bore the hole out, and clamping balance weights on the face
plate, opposite to tha overhanging part of the eccentric. The
hole, the face of the hub, thehub itself (if it Js circular), and
the face of the eccentric must be roughed out before any of
them are finished, when, the whole of them may be finished,
to the reqaisite sizesand thicknesses. The eccentric must then
bo turned about and held to the chuckplate by a plate or plates
clsmping the hub or boss only, the dinmeter of the eccen-
tric belog set true to the lines marked to get it by; then the
diameter of the eccentric may bs turned to fit the strap,
the latter having been taken apart for that purposs. The
renson for turning the strap before the eccentric Is turned
ia (na may be inferred by the above) that the strap can ba
fitted to the eccontric while the latter inin the lathe, whereas
the eccontric cannot be got into tho strap while the strap is
in the Iathe, The strap should have s piece of thin sheet
tin placed between the joint of the two halves bafore it is
turned out, which tin should be taken out when the turning
in completed, and the strap bolted togethoer sgain. The sizs
for the occentric will then be from crown to crown of each
half of the atrap.

The object of inserting the tin I8 to make each half of the
ocoentrio bed well upon the crown, and to prevent It from
boaring too hard upon the polnts, s all straps do if the
joint fa not kept a little apart daring the boring process. If
the eccentrie in already turned, an allowance may bo made
for the thickness of the sheot tin botween the strap jolnt by
placing a plece of the same tin beneath one of the calliper
polnts when geging the eccentrio to take the slse for the
strap,

Iocentries having a proportionally Isrge amount of throw
upon them are sometimes difficult to hold firmly, while
thelr outside diameters are belng turned to fit the strap, be-
enune the hub which is bolted agalost the face plate is go far
from the center of the work that, when the tool is cutting

on the side of the eccentric opposite to the hab, the force of
the cut is at & considerable loverage to the plates clampiog
the eccentrics; and the latter are, In consequence, very spt to
move If & heavy cut Is taken by the tool. Sach an eccentrie
however, ususlly has open spaces in it throw, which spaces
aro placed there to lighten It; the method of chucking may,
under such clroummtances, be varied na follows: The out.
side dinmeter of the eccentric may be gripped by the dog
chuck, If the dogs of the chuck project far enough out to
reach It (otherwise the dogsmay grip the hab of the eccen-
tric), while the hole Is bored and the plain face of the eccen-
tric turned, The eccentric must then be reversed in the
lathe, and the hub and the facs on that side must be turned.
Then the plain face of the eccentric must be bolted to the
face plate by plates placed scross the spaces which are made
to lighten the eccentric, and by & plate acioss the fuce of the
hub. The eccentric belog set true to the lines may then be
turned ou its outslde dismeter to fit the sirap; o facilltate
which fitting, thin parallel strips may be placed between the
faca plate and the plain face of the eccentric at this Jast
chucking. It will be observed that, in either method of
chuckiog, the outslde diameter of the eccentric (that is to
say, the part on which the strap fits) is turned with the facs
which was turned at the same chucking at which the hole
was bored, clamped to the face piate, In cames where &
number of sccentrics haviog the same size of bore and the
same smount of throw are turned, there may be fitted to
the face plate of the lathe a disk of sufficient diameter to fit
the hole of the eceentric, sald disk belpg fastened to the face
piate at the required distance from the center of the Iathe to
give the necessary amount of throw to the eccentric. The
best method of fastening such a disk to the face plste is to
provide it with a plain pla turped true with the disk, acsd
let it fit & hole (bored in the face plate to recsive it) sufii-
ciently tightly to be just able to be taken in azd out by the
haod, the pin belng provided with a screw at the end so that
it can be screwed tight by a put, to the facs plate. The last
chuckiog of the eccentric is then performed by plscing the
hole of the eccentric on the diek, which will ensars the cor-
reciness of the throw without the ald of any lines on the
eccentric which may be set as true as the dismeter of the
casting will permit, and then turped to fit the strap. A
similsr disk, used in the same maoner, msy be employed on
cranks, to ensure exactness in their throw.

New Spectroscope.

The instrument is the invention of Professor A. K. Eaton,
of Brookiyn, N. Y., and Is by himself pamed “a direct-
vision spectroscope.” It consists of = thick plate of glsas
with parallel sides, united to ope of the faces of sn ordizary
blgulphide of carbon prism, or 8 prism of depss flint glass.
According to the amount of disperaion desired, the light is
made to enter either on the end of the glass plats, or on the
opposite faca of the bisulphide prism. The results obtained
from this instrument are as follows: The dispersion of this
compound priem is nearly four times greater than that of
the ordipary 60° prism. The mean emergent ray is practi.
cally parallel to the incident ray. It does not deflect the
ray from its original path. Maoy Fraunhofer lines are
visible by this prism with the naked eye, while with the ob.
gerving telescope all the prominent lines are clearly re-
verzed, without the use ot the elit or collimeter, by mercly
throwing a strong beam of light by mesns of a mirror.

When the usual appliances of slit.collimeter and telescops
are employed, it widely resolves the D line, aud shows
the nickel line between these two lines—a result elaimed
as the best obtained by a four prism instrument of Brown-
ing.
1t is stated that a simple bisulphide prism in this {nstru-
ment gives a dispersion of 40" between the B and G lines;
when it is used for projection, it gives a spectrum 8 feet long
at a distance of 10 feet from the screen, enabling 100 dark
lines to be counted.

Itis evident, therefore, that this prism promises to become
a most valuable instrument for projection in the lecture
room, whils either solar, electric, or oxyhydrogen illumina-
tion may be employed, having the great advantage of sim-
plicity of adjustment, since it avoida the necessity of turn-
ing the lantern after the slit has been focursed on the screen.

Tho Louse a Substitute for the Compnss,

The Great Dismal Swamp is partly in North Carolins and
partly in Virginia. It ia 40 miles long and 15 to 20 miles
wide, Professor Webater, at the late meeting of the Aweri-
can Assooiation, told the story of a party that divided in the
swamp, one portion of the party having no compass. The
Istter portion of the party was lost, and after long wander-
ing found their way out by s slogular expedient. They
made use of the insect for which fine tooth combs were in-
vented, Putting the Insect on a flat piece of wood, and
leaving it to its own devices, it invariably began to move in
a certain direction. Thia direction was followed out by the
party, and they were thus led out to the northward. It is
supposed that this instinetive movement of the insect is due
to its seeking the way toward the greatest light.

EXTENSION OF UNDERGROUND RAILWAYS 1IN LONDON,—
At the enormous cost of §19,600,000, the Metropolitan Toner
Cirele Rallway Company Is buslly engagod in carrying out
ita plans. Tn addition to the construotlon of lines, stations,
ete., this company In compelled to make an entirely new
street, from Fenchurch street to King William street, and
aleo to widen the streots right and left which hulﬂlﬁ'ﬂ-
from. The {importance attached to this enterpriss may be
gthered from the fact that the Metropolitan Beard of Works

the corporation of the Cliy of London have subscribed

t::.m of $2,500,000.

——




IMPROVED AIR SPRING FORGE HAMMER.
The annexed engravinge ropresent the spring forge ham.

mer of Mr. Hotelikiss, in which air is used as the elastic|po

medinm, sad the principle of which has already been ap:

plind, daring the past fifteen yoars, to & wide moge of pur.
pones; aod it in capables of still farther extension. Such
bhammers can be made of nearly suy weight, the heaviest

being sulted for use on heary forglngs, for ore crushing, and
similar duty; and wwall ones are employed for planishing
metal surfaces and forging spectacle bows,
corkscrews, and other fine work., Anotherand
& curious use for the invention s its application
in & water engine for blowing organ bellows,
the escape lioles in the cylinder belog usefulin
overcoming the dead center, on which the pis
ton would ordivarily remain, causing a tremu.
lous effect on the sounds issuing from the
pipes. Five hundred of those hammers, of
various sizes, are now dolng good work in all
parts of the country, The Inventor states that
s 40 1bs. hammer will draw a three inch bar
three feet at one beat,

By the construction, as shown in the epgra.
vings, the cylinder and bammer move in verli-
cal alides: each blow is rquare, and die work
can be forged with the greatest nicety ss well
as rapidity; the number and force of the blows
can be varied at wiil by the operator, sud the
machins, it is elalmed, requires less power than
any other hammer giving the sume blow. The
air is compressed by the piston, B, in the cylin-
der, A, the fit being alrtight, as shown in Fig.
2. The slides, C, keop the cylinder and piston
vertical, and the motion of the Istter is effected
by the rowtion of the crank disk, E, driven by
belting, and operating the connecting rod, D.
The holes, F, in the cylinder, A, allow free in-
gress of air, thus insuring a perfect cushion at
each siroke. G Is the anvil, which. being mo-
vable, can be readily changed to suit any work
for which the machine is used. A guide pulley,
operated by the treadle,l,for tightening thegbelt
into action isalso provided.

The clsims cover the use of an interposed
spring cushion of air, rubber, or metsl, and an
sctusting mechanism baving & definite recipro-
cating motion. A considerable reduction in
the expense of thess machines has lately been
effected by casting the whole frame in one piece,
as shown in Fig, 1.

For further particulars, addresa Mesars. D.
Frisbie & Co., maunfacturers of the machine,
26 and 28 Grand street, New Haven, Conn.

A NEW BOILER COVERING,

A new boller coverlog, the construction and mode of ap-
plication of which is represented in the accompsavying en.
graving, was patented July 21, 1874, through the Sclentific
American Patent Agency, by Mesars. Alopzo Irons and Low.
is Cisyton, of N. W, corner of 18th strest and Washiogton
avenue, r’hiladelphia, Pa. A web of coaree wire cloth, A,
is provided with & number of short studs, B, secured to it by

wasbiers, C, to form an inside fastening and to prevent the
sweating of the boller, when cold, from loosening the ce.
ment. Tothis fabricis applied a non-conducting compound
D, snd the whole |s supported at a short distance from tlm'
boiler. This affords an air space between the caning and
boller, which not only largely aids in retalniog the heat in
the Iatter, but also provents cracking or breakiog, as might
ba the case wers the covering placed directly in contact with
the generator, and so pubjuct to the contraction and eXphn
slon of tho boiler shill, In practics the wire cloth iu first
fitted to the boller, aod the non-conducting compound sub-
sequently applied in o plastic state.
“ ¥or farther psrilculsra asddress the inventors ss above

[OcToBER 24, 1874.
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Scentific  Amercan,
Soda Hallstones.

On the 9th of June of this year, s grezt hailstorm was ox
rienced st Elizabeth, N, J.: and of the many hailstones
which fell on the oconsion, two hnve so peculiar a history an
to deserve especinl mention. One of them, when found
* gppeared to be a mans of los, but s the lce melted nway,
there remained n clear crystal of this eait”—moaning the
st referred to in the analysis stated below—* which, in
drying, became pulveralent on the surface, and finally broke
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HOTCHKISS' AIR SPRING HAMMER.

up. It was taken from the ground by a neighbor, Mr. James
H. Hooley, and the fncts ars attested by a scora of witnesses.”

The above extract is contained in & letter from Mr. Jacob
M. Clark to Professor Thurston. The letter, together with
the eolid residue said to have been left by the hailstone on
evaporation, was placed in the hands of Professor Leeds, of
the Brrvexs Ingrmors or TECHNOLOGY, who found that
it consisted of water 14:50, goda 4941, carbonic necld 85607,
logs, 1:02, in 100 parts, which is carbonate of soda,

A subgequent lottor nlludes to the experience of another
observer, who *“ picked up a singularly large, clean hailstone
and placed it in tho mouth ; but it proved so intensely bitter
that it was thrown away at once.”

It is easy to dincredit theso curious observations by the
supposition that the hallstones fell upon, or were preserved
in, vessels contalning earbonate of soda; but if the observa
tions and statewents of crediblo witnesses are to be nccepted,
it must be put on record that hailstones containing carbonate
of poda actunlly fell at the time and place Indicated.

S mm—p ) () V- Q—————

J, €. B, Jr,, writes from Berlin, Germany: *Tho good
the ScrexTiFIC AMunioax has done the world is not to be
ostimated in dollars and cents, One must go early to the

library here to find the BoresTivic AMERICAN,”

1
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The Cerman Navy,

The Friedrich der Grosss, which has just been lsunched
I the seventh fron.cased frigate of the German savy, scd
the olghth beiog expocted to leave the stocks early next
sammer, the aatamn of 1875, or, at the vory latest, the
spring of 1876, will wee n rather formidable equudron sesem.
bled off the Oldenburg const, By that time Germasny will
be mistress of eight iron.eased frigates, earrylog 92 guns
of the very heaviest csliber (mostly 400 and 500 pounders),
and o't In motion by engines with a total of
48,500 horas power. Tn addition to these first-
class ahips there are three more ironclads of
minor proportione, makiog up together 15
heavy guns and 5 400 horse power. Twelvs
corvetten (the twelfth will be ready next yesr),
with 108 heavy guos and 18,600 horse power,
sttended by 24 gunboats, mustering 060 guns
and 8,850 borse power, complete the fighting
array of the youthful but aspirieg fest. OF
the corvettes pome bave 20, others 10 or 15
guns, 8 of the number carrying only 5, with
engines of above 2 000 horse power, balog in.
tended to act on the Alabama plsn in far.off
penn, The namen of these peoculinr vessels,
which will probably be heard of in the next
war, whepever that may be, are Arisdne, Lou.
Isn, and Freya, the Inst being yet on the stocks,
The whole German navy,including, beside the
above, I sailing frigates and 3 mailing brigs,
already numbers 55 whips, 425 guos, 73,708
tuns, and 84 770 horse power. About 4,000
sallors, with 1,000 marines, 500 artillerymen,
and officers in proportion, were this yesr re.
ported in the Blue Books. Next year will wit.
ness an increase of about 2,000, in consequence
of the new ironclads being equipped for active
pervice,

Euarope at this moment has 142 ironclads fit
to be placed in line of battle, Of these Eng-
land owns 88; France, 28; Austris, Rumsia,
Italy,and Turkey, 15 ench; Germsny, 8; Spain,
7; Denmark, 8; Greece, 2. The tunoage of
the German ships and the size of their guns
are, however, s0 uncommonly great that, al-
though few {n number, they are supposed to
be more than a mstch for soy navy, those of
England, Russis, and Francs excepted.

— -
DOUGH KNEADER AND CUTTER.

Another ingenious Jdevice for lightening
“ woman’s Iabor,"—this time in the Kitchen.
Ouarengraving represents an invention which
is a dough kneader, a cutter, & scraper, and a
rolling pin, all in one,—which abolishes the use, first of the
bare fists; second, of an inverted spice box, or whatever else
may be the favorite implement for molding cookies, cakes,
or crackers; third, of the table knife blsde; and, fourth, of
the time-honored and combrous wooden roller. Bagides it
saves steps, in having the three last mentioned implements
alwaya conveniently at hand, and economizes one’s stock of
putience in that rather tedious though not to be neglected
operation of kneading the dough.

The device is made of tin, suitably strengthened inside,
The forward U shaped portion constitutes the kneader.
When this is in use, tho palm of one hand is rested on the
part, A, the fingers belng placed in the curved handle, B, so
that a secure hold is thus obtained, To gain greater power,
the otlier hand is applied to the curved upper end, C, the

edge of which portion, sharpened, forms the scrapor for
gathering the dough or dividing the same, as required. At
D is the roller, the shaft of which enters spertures in the
body, and is secured by pins #0 s to allow of ready detack-
Ing. Lastly, the dough cutters, I, of different shapes, are
spplied by central tubes to sockets at both sides of the body,
and may bo used with the latter as a handle, or be removed
and used separately.

Patented through the Sclentific Amerioan Patent Agency,
April 21, 1874, by Mr, Frank Méckll, For particulars rela:
tive to sale of the patent, address the present owner of the
same, Mr, Valentine Lorra, Galvoston, Texas.

A G0oOD BRITANNIA Mn‘.u..:-'l‘ln.-. 150 1bs, 3 copper,3”1bs.

antimony, 10 1bs,




OCTOBER 24, 1874.|

THE OULTIVATION OF THE VIOTORIA REGIA.

The Boglish Garden glves the following description of the
oultivation of the water lily of the Amazons, kvown as the
Victorln Regin: The indoor culture of thia plant is very
simple, Although not naturally an annual, it flowers much
botter when treated as one, seedlings belog raised every
winter, These are slmply planted out, in the spring, on &
mound of richly manured compost, the tempersture of the
nurronnding water boing kept ns near 80° Fah. as possible,
by menns of hot water pipes
which are conducted round the
bottom of the tank., In order
1o keep the water fresh and
sweet, some system must bo
adopted to securo clroulation,
and this way ba obtained by
having water constantly flow-
ing into the tank on one side
with an outlet at the other.
Some cultivators employ a
small overshot wheel, which i
turned by the inflowing water,
and at the sume time keeps the
whole body of the water in con-
stant motion, This applinnce
is, however, not absolutely ne-
cosgary, a8 the inlet and outlet
pipes, with a constant supply
of fresh water, are all that are
requisite to insure success,
Thera are, however, many situ-
ations out of doors in which
this plant will not only make o
Juxuriant growth, but produce
flowers during the summer
months, It has already flow-
ered at several places in En
gland, where tanks have been formed to receive the con-
denged ateam from the engines of water works or manufac-
tories, and in favorable situations like these it deserves a fair
trial. The main elements of success consist in having a
strong, healthy, well established plant ready for planting
out in the latter end of May or begioning of June; and in
order to prevent the growth being checked, it would be ad-
visable to have the young specimen planted in a coarse bas-
ket of wickerwork, using a rich compost.of sandy loam and
well rotted hotbed manure. This basket and its contents
would not take up much room in 8 shallow tub or tenk in
the plant stove, avd when the mild weather arrives the plant
could be gradually hardened off ; and the basket and its con-
tents might then bs placed in a suitable position in the open
air tank. The plant is readily propsgated from seed sown
during the winter months, or nearly as soon as it is ripe.

The plant is 2 native of Guiana, where it occurs in the Pa.
rana river, and in South America, being found asbundantly
in some of the sheltered tributaries of the Orinoco, and also
in those of the Amszon. In its native habitat, the flowers
acquire a richer rosy tint than in hothouges, where it is a
rarity to eee more than one of its delicately perfumed flow-
ers open at the same time. The leaves of this specles are
frequently 6 feet, or éven more, in diameter, and float on the
gurface of the water, being supported by a beautiful net.
work of hollow veins. The under surface of the great table.
like expansion is of a rich purple color, the upper surface
being deep green. The plant is frequently to be seen in
bloom at Kew, Chatsworth, and many other celebrated gar-

Seientific Smerican,
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creted in proper quantity, and nutrition was thus interfered
with, Death took place, however, from the alterations in
the nervonsaystem, bafore there had been time for it to occur
from inanition, The quantity of salts necessary to life ia

smaller than s generally supposed, butthe exact amount re
qquirad is still to be determined.

These experiments amount practically to a sclentific expo-
sure of the unnaturalness and consequent abnormality of the

uge of alfted wheat flour the principal food of women and

THE VICTORIA REGIA WATER LILY.

children, and of too many men, The inorganic salts are
almost absant from this artificial food, the chief material
weakness of modern pseudo-civilization. Mr. Foster's
experiments are contributed to the London Medical Record.

LONG MOSS,
There is a singular and beautiful parasite, known by the

upon those which grow in damp situstions. It is sometimes
found only here and there in small tufts, but frequently it
in In wuch quantitien upon u tres as to appear to fill all the
gpacon between It branches, and from the lower limba it
hangs In pendont vafts several fopt In longth, which, nathey
aro swayed by the wind, wave with o cortain amount of
graco, In localitien where it Is abundant, its dull gray color
and general drooping habit produce & very somber effect As
it grows mont luxuriantly in situstions which, from being
constantly moist, are unheal-
thy, Iv is ensy to associate it
with diseass and death, end in
pome localitien it bears the not
very cheerful name of coffin
fringe.  Though popularly
called mogn, it does not belong
to mosses, properly so ealled,
at all, but, straoge as it wmay
geein, to the pineapple family,
the bromelincem. Ttn botanical
name 18 ZTillandsic wsneoides,
and was named in honor of &
Russlan professor, Tillands,
Its specific name means ‘' re-
pembliog usnes,” a long droop-
ing lichen which hangs from
northern trees in o similar
MADNer,
Aside from forming a stri-
king feature in the landscape,
says The American Agricul-
turist, the loog moss is of no
little economical importance.
The central portion, exceed-
ingly tenacious and elastic, has
loog been employed as a sub-
stitute for hair. The plant is
found in Central and South America and the West Indies,
and has besn put to 80 many uses by the Spanish Americans
that in some localities it is known as Spanish moss. The
primitive method of procaring the fiber is to place the moss
in shallow ponds, exposed to the sun, to rot the somewhat
fleshy outer covering; it is then taken out and allowed to
dry, after whicha moderate beating removes the outer por-
tion, and the fiber is left in a black tangled mass, which, but
for its branching cbaracter, it would be difficult to distin-
guish from hair. Northern people, traveliog in the South,
frequently send home specimens of this moss, and we bave
seen it suspended from trees growing on lswns in several
places during the past summer.

Population of the United States.

The first census of the country was taken in 1790, and de-
cennial censuses have been taken ever since. Ap estimate
has been made for the ten years previous to 1700, from the
dats of years 1790, 1800, 1810, and 1820. An examination
of these years exhibited successively by subtraction two
second differences that were nearly equal, 0 much 8o as to
indicate in general, as the law of their progression, spproxi-
mately, constant second differences. From the average of
these second differences, treated as & second difference for
completing the series, the populstion for the year 1730 was
estimated at 3,070,000,

The present and prospective population of the United
States is as follows:

I010 S cvene’ 88,558,371 ABT0 & ese e 45,316,000
‘ dens in Eogland, We select the excellent engraving of this 1o e 30.555.000 AT i 46,624,000
~ beautiful exotic from the pages of our cotemporary sbove p Ly R IR 40,604,000 2 by SRR 47,083,000
s mentioned. 1878+ cvons 41,704,000 1870. .« v en- 49,395,000
B o AR TR A o /s 42,856,000 11 Ly AR 50,858,000
The Soclety for the Promotlon of Sclontifie Ly (e 30r RO 44,060,000
Industry, E—
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We have rocelved, by the courtesy of Mr, Frank Spence,
from Muaunchester, Eoglund, the report of this recently insti.
tuted body, which has slready done good service to the sci.
entific Industries by carrying to n puccossful fusue the recent
exhibltion of devices for the economical consumption of fuel,
Some excellent inyentiops, called forth by this competition,
bave been Hlustrated and deserlbed in our journal, The
soclety also sent thirty-four skilled workmen to Viennn an
reporters, and tholr nccounts of the Exposition and their
criticlsm of the exhibits are Interesting snd valuable, The
Iostitution also publishes a journal, intended to keep Itn
members posted us to contemporary events, It nombers many
important lenders of the wclentific and industrinl spocinltios
among ity members, and seemn to be dolng much ugeful
work.

Importance of Salts In Food,

No Coal in Oalifornia.

Dr. J. €. Cooper, who has made the most careful surveys
of the State, says that the geological facts are all against
the probabllity of the exlstence of any true coal measures
in Callfornia. In pivety.nine cases out of a hundred, the
alleged coal discoverios are of no value whatever. Io other
countries, the trae conl of the carboniferous rock is formed
of tree ferns, algw, and other plants of low organization.
Nons of these remains are found in Californis, but ln their
ptend are found the remalng of coniferous and dicotyledonous
trees, or those having double-lobed leaves, the beds In which
they nre found belog classed by geologluts as lignites. In
some parts of the Stats, this lgnite Ja found In useful
quantitles, and may be employed, ke post, for local con-
sumptlon,

A Now Material for Aniline Lake.

Mr. Foster bas made come interesting experiments on
doge sod plgeone, which show that animals wuffer and die
when Inorgsnio sults are altogether absont from their food,

Professor R, Bottgoer finds that when sn aleoholic solution
of any nulline eolor In mixed with & sutficlent quantity of

—

e

Ry

-

R

X

slthough the other nutritive constituents may bo abun lant,
In ) the animals tried, there was & condition of muscular
wesknoss, tremor, snd general exbaustion. In the dog, the
muscles of the posterlor extremities, from the pecond week
of the experiment onward, gradually sssumed a paralytic
character, a8 when the fanction of the spinal cord s weak-
enod., The aetlvity of the corebrum was nlso Impalired, as
was evidont from the bluntness of tho senses and apathy of
the apimul, Later on, increased excltabllity often apponred ;
the dogs were terrified at any quick motlon ; one had a briof
attack of madness, but poon erouched down trembling and
growling. On being taken ont, It ran forward and knocked
its head violently agalnst s wall, After the snimals had
hwen deprived of unlts for some time, the julces of the Intes.
sl cannl elthor lost thelr digestive power or were not so.

nume of long moun, to be found pendent from forest treen in
nearly all the Southern [States. It ls especially sbundant

Infusorial earth (sometimos called mountain flour, a minute.
ly divided sillon), water added, and the mixture placed on fil.
toring paper, the lguid will run off clear, while the earth
rotalon all the plgment, Hitherto compounds of aluming
anly have been used for such purposes, to make the so-called
lakon (cormine Inke, madder Inke, oto) The behavior of the
exvesnlvely chonp Infusorial earth to the anlline colors here
describod will undoubtedly lead to some practical applica.
tlon,

A REOENT test of the relative strength of osk and Oregon
pine, made at Ban Prancisco, with bars esch 1 inchsquare
and 8 foot long, showed that the plue was oquasl to the oak.

Both broke under the same weight placed in the middle of
ench bar, uamely 200 1bs, . 3 :




THE EARLY, HISTORY OF WHEELED VEHICLES AND

RAILWAYS,
NuMnen 1,
“ug-un Aard time, 1 vo; il masst eapect contrae
o M y of Mockheads being w exe
— AL ARL TLE,

Nothing, perhaps in the history of human achievement is
smore interesting and (nstructing than the opposition offered
by capidity and prejudice to those great mechanical im-

ts and inventions which are the just pride and
boast of the nineteenth contury. We boast that our age is
distinguished from all other sges, and endowed with a
special wonder and glory by its materlal triumpha; that we
have compressed the huge globe lnto & nelghborhood and
brought all its interests within the system of & daily news-
peper;: that we have caught sad harnessed the wild forces
of Nature that tear the arteries of the earth and heave vol:
canoes ; that even magnificent Nature herself has been hum:
bled to toil all day at our looms and in our factories, with.
out food, without sweat, and without weariness; and made
to run on our meanest messages. Yot all this was accom-
plished in the face of violent opposition.

It may at first sight seem unreasonable and ungrateful
that men, while constantly striving to better their condition,
should be constantly opposing those who are contributing
most to their success. Bat in truth, it Is an bostility which
hias Its origin (n the diversitios of temper, of understanding,
and of interest which are found in all socleties, and which
will be found o long as the human mind continues to be
drawn in opposite directions by the charm of novelty and the
eharm of habit. It has been the fate of every man who has
ever attempted to enlarge the knowledge, or lessen the suf-
ferings, or increase the comforts of his race, to be withstood
by the most unreasonable opposition and well nigh overcome
by the most bitter ridicule; and it always must be so. No
man, not utterly destituts of all candor and judgment, will
deny but that, in some age anterior to the dawn of history,
thore were fools who opposed the introduction of the alpha
bet and the plow with as loud complaints and as bitter in.
vectives as our ancestors did that of the stsge coach and the
peuny post; as we in our time have opposed railroads and
telegraphs, and as fools, in some age yet far in the future,
will resist sgome now invention or some new innovation of
which the world has not now the faintest conception.

The workings of this strapge species of human obstinacy,
a1 obstinaey which the accumulated experiencs of nineteen
centuries of progress has not been able to cure, is surely de-
serving of the greatest consideration, as the proper result of
& cause lyipg deep in the Innermost recesses of human
nature, and which, while tending to degenerate us into
bigoted dotards, has saved us from becoming shallow and
reckless empirics. It will be our endeavor, therefore, to
relate the history of that cruel opposition, meted out so un-
sparingly to those wonderful inventions now never men-
tioned without respect and gratitude in any part of the
globe.

Of all inventions, the alphabet and printing press alone
excepted, those inventions which abridge distance have un-
doubtedly done the most for the civilization of our species;
and with these we propose to begin. To improve the meang
of locomotion afforded to man by Nature has been the intri-
cale problem which all nations from the earliest down have
attempted to solve; but in truth, it is only within the life-
time of the past rix generations that anything approaching
to s solation hus been arrived at. Two hundred years ago
there did not exist in all England & single navigabls canal,
not an inch of railway (ss we understand the term), not a
public conveyance that would bear comparison with the
most lumbering farm wagon that can now be found on the
proairies beyond the Miesissippi, and not a mile of road
which the traveler of today would not congider as Impass-
ble. The sccounts that have come down to us of the state
of travel in Eogland under the reign of “0ld Rowley, the
King,"” are indeed surprising in the extreme. It was by the
highways that both travelers and goods passed from place to
place, and those highways appear to have been far worse
than the most ruinous roads that can now be found outside
of the sheepwalks of Australia or the jungles of South
Afries. Thorsby Lins left us accounts of journeys made with
a guide along ronds that lend ““ over most prodigious high
hills,” ““steeper than the roofs of many houses,” of rides
“ along the edge of precipices that grew to that hight and
stespness, and withall 80 exceeding narrow, that wes had not
&0 inch of ground to set foot upon toalight from our horses ;"
snd of tramps over highways ““ full of ice and suow, rougher
than o ploughed field, yet hard as iron.” Hsgbush lane,
the prineipal bridle path from London to the north of Eng-
Iand, was worn sodeep that therider's heaed was beneath the
level of the ground on either side, and so narrow as barely
1o afford passage for a single horseman., Indeed, in many

parte, being once la it,to turn back became utterly impowsl-
ble, such wan its oxtreme narrownees! Nor does this seem
10 be the excoption rathoer than the rule. John Marriott has
left us & humorous ballad on the “ Devonshire Lane,”
which certainly jantifies the bellef that that “bitof the road "
was in & condition quite an ruinous. Even on ronds which
the Eoglishmen of that day wero accustomed to regard as
the best, the ruts were doep, the descents precipitous, and
the mud often lay wo thick that all communication was cat
off for monihs at a time, between towns separated by
scarcely & score of miles,

Over such rouds as these, ax may well be supposed, the
only practicable metliod of tnullng’ was on foot :r on horse,
The rich rode: the poor walked. What the latter lost In
comfort and speed they more than mads up In eafety, for the
dangers of the road were by no meaus confined to its rugged.

Stientific Americn,

generstion only from books, was to be found on every main
road, The members of Parlixment, the country gentlemen,
and the rural merchants traveled in banda from the remote
countion to the capital, armed with awords and pistols, and
in hourly fesr of being stopped and plundered by Tuarpin or
Bradshaw, Duval or Macheath, or the hundred other cele-
brated banditti who lufested the great North Road, Houu.
slow Heath or Shooter's HiIL Justices rode the circuits in
jack boots, the bar following on foot, surrounded by a
pumerous escort armed to the teeth, Indeed a sum of money,
ealled ** daggor mouny”, was annually contributed by the
shorlff for the purpose of providing wsuch escort with
wenpons,

Such & state of aflalrs in our day would be made the sub-
joct of ' indignation meetings”, * reform associations”, and
loud public demands for improvement. But with the men
of Charles 11's time,the oase wan quite the reverse ; they vig-
orously relsted improvement ; and it was not till many toll
bars hind been violently pulled down, and some blood shed,
that & good system of rond repairs was established ; and not
till the stage conch had been made the subject of much
beated discassion,snd numberless grave pamphlets and peti-
tions to Parliament for its suppression had appeared that it
censed to be looked upon as & erying evil. This latter mode of
conveyance was first Introduced into Engiand in the closing
¢aynof the Protectorate,but did not excite much public interest
till the spring time of 1669, when a daring innovation was
attempted. It was announced that a vehicle described as
the ** Flying Conch " would muke the journey, “ Providence
permitting”, from Oxford to London between sunrise and
sunset. This spirited undertaking was solemnly considered
and sanctioned by the heads of the University,and appears
to hiave excited the same kind of interest which is excited in
our day by the opening of & new railway. The success was
complete ; but with the bonsts of its supporters were mingled
the complaints and invactives of its enemies. Large inter-
osts bad been unfavorably affected, and as ususl many were
disposed, from stupidity and obstinacy,to clamor against the
innovation simply bezause it was sn inpovation., In John
Crasset’s “Reasons for Suppreesing the Stage Coaches”, pub-
lished in 1672, they are denounced as one of the greatest
ovils that had happened of late yesra to the kingdom; mis-
chievous to the public, destructive to trade, and preju-
dicial to lands, The breed of horses would ba destroyed,
and men would grow careless of good horsemanship; the
Thames, that had po long been the important nursery of sea-
men, would cease to be the chief thoroughfare from London
up to Windeor and down to Gravesend ; and saddlers and spur-
riers would be ruined by hundreds. It was vehemently
argued that those who traveled in coaches became weary and
listless when they rode a few miles and wers unwilling to
get on horseback, “ not able to endure frost, smow, and
rain, or to ludge in the fields” ; that to save their clothes
and keep themselves clean and neat, people rode in coaches;
that this was ruinous to trade, *‘ for that most gentlemen,
before they rode in conches,used to ride with swords belts,
piatols, portmanteaus, and hat cases, which in these coaches
they have littlejor no occasion for” ;and that after traveling
two or thres journeys on borasback their *‘ clothes were
wont to be spoiled; which done, they were forced to have
new very often, and that increased the consumption of the
manufactures and the employment of the manufacturers,
which traveling in conches doth no way do.” Sach were
the cogent ressons for which our worthy forefathers de-
manded that the stage coach should be * put down."” How
it ultimately triumphed over sll opposition, and became,
with its rory gilled conchmun and facetious guard, its upsets
and brenk downs, its ““ outsldes ” and ““insiden,” a peculinrly
Eoglish institution, is familiar to all readers of Inglish
novels for three generations back.

The Scient,

Mr, Proctor recently nsked for a single word, whizh, with-
out being objectionable,should convey the meaning of ““ man
of science.,” Mr, Gosse bas recently suggested the name
“ pelent”—n word which recelves the support of Mr, A, J.
Ellis, who, in the Academy for SBeptember 10, says: “I beg
lenve formally to introduce a sclent into thisn heterogeneous
company (from ‘an incumbent’, through ‘a president’, to
‘an insolvent’), and to propose that this strictly formed dis-
syllable should take the place of the American barbaric tri
syllable ‘ scientiat’. A ‘mscient’ would not mean one who
‘ possesses knowledge in general’ so much as one who re.
jeots all but knowledgo for the foundation of hypotheses,
and therofore construots only with such materinls as he
alrendy ‘knowa'. A ‘ selentist’ would thon be an ‘ adherent
to sclonts,””  IL will be seen, however, from the lotter of &
correspondent that the word is not entirely unobjectionable,
as it may be confounded with Science when itis spoken in
tho plural.—Euglish Mechanie.

Wo suggest that our counlns eall him the ** gel.int,” which
will be O, K., used in the singular or plural,

®

Unuse of Some Blasting Accldonts.

One cause of accident in blasting, but little understood,
and which applies to powder as well as nitro.glycerin,is thus
stated : *‘ The blaster, not aware that ho ls a walking charge
of eleciricity, proceeds to hiy work, Inserting eartridge after
cartridge of nitro-glycerin, until he comes to the last, which
is armed with the elertric fuse. The moment his bhand
touches one of thenaked wires, the current passes throngh
the primiog, and explosion follows. Leta blaster, before be
handles theso wires, invariably grasp some motsl in molst-
ened contact with the earth, or place both hands against the

moist walls of the tunnel,”

ness. The mounted highwayman, s marsuder known to this
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Buying a Horse,

The following hints on examining & horse appear In 74
Maryland Farmer. They contsin much good advies to the
non.professional dealer, but fail to cover sll the defects o
horae may possess, But the chances are that the purchaser
who gots » horse free from every defect herein enumerated
will have a pretty sound animal,

Examine the eyes in the stable, then in the light; If they
aro in any degree defective, reject,

Examine the teeth to determine the age,

Examine the poll or crown of the head, and the with-
ers, or top of the shoulders, as the former is the seat of
poll evil, and the Iatter that of fistuls.

Examioe the front feet; and If the frog has fallen, or set-
tled down between the heels of the shoes, and the heels are
contracted, reject him; as he, if not already lame, is liable
to become mo st any moment,

Next observe the knees and anklesof the horse you desire
1o purchsse, and, if cocked, you may be sure that it is the
result of the displacement of the internal organs of the foot,
s consequence of neglect of the form of the foot, and injudi-
clous shoelog.

Exsmine for interfering, from the ankle to the knees, and
if it proves that he cuts the knee, or the leg between the
knee and the snkle, or the Iatter badly, reject.

““Speedy cats” of the knee and leg ars most serious in
their effects. Masoy trotting horses, which would be of great
value were it not for this single defect, are by It rendersd
valueless.

Carefully examine the hoofs for cracks, as jockeys have
acquired great ekill in concealing cracks in the hoofs. It
cracks are observable in any degree, rejset, Also both
look and feel for ringbones, which are callosities on the
bones of the pastern near the foo!; if apparent, rejact,

Examioe the hind feet for the same defects of the foot and
ankle that we have named in connection with the front foot.
Then proceed to the hock, which is the seat of curb, and
both bones and blood spavins,

The former is a bony enlargement of the posterior and
lower portion of the hock joint ; the second a bony excrescence
on the lower, inner, and rather anterior portion of the bock;
and the last is a soft enlargement of the synovial membrane
on the inner and upper portion of the back. They are either
of them sufficient reason for rejecting.

See that the horse stands with the frout feet well under
him, and observe both the heels of the feet and shoes to ses
if he * forges” or overreaches; and in case he does, and the
tres of the front feet are low, the heels high, and the heels
of the front shoes a good thickness, and the toss of the hind
feet are of no proper length, rejnct him; for if he still over-
reaches with his feet in the condition described, be is inca-
rable, If he props out both front feet, or points them alter-
nately, reject.

In teating the driving qualities, take the reins while on
the ground, invite the owner to get in the vehicle first, then
drive yourself. Avoid the displsy or the use of the whip;
aod if he has not sufficient spirit to exhibit his best speed
without it, reject. Should he drive sa‘isfactorily without, it
will then be proper to test Liis amisbility and the extent of
his trainivg in the use of the whip.

Theroughly test his walking qualities firat, as that gait is
more important in the horge of all work than great trotting
speed. The value of a horse, safe for all purposes without
blinds, is greatly enhanced thereby,

Purchase of the breeder of the horse if practicable; the
reasons are obvious,

o

Mz. Le NeEvE FOSTER, an English Government Inspector
of Mines, has given notice to the managers of Cornish
mines to comply with the act, and remove their verticl
Iadders and put them “on the lay.” This is an aiteration
which will proye a great boon to the working miners. Itis
s terrible task for a man to climb up vertical ladders, some-
times from 180 to 260 fathoms deep, after working, perhaps
inbad air, for eight hours. The climbing of these ladders
has given the miners apeculiar complaint in the lungs, ua-
known to miners who sscand and descend in sny other way.

Recent Dmerican and Horeign Latents.

Iwmproved Graln Cleauner.

Samuel B. Johoson, Oawego, N, Y.—This invention contemplates the
improvements of grain cleaners by a novel organtzation of elements that
relieves the gratn of all dust or chafl In a specdy and effelest manser, the
machino taclf belng cheaper (n construction and dolng Its WOrk more eco-
nomically than those now known to the public.

Improved Steam Trap.

Willlam H. Jenkins, Phtladelphia.—The ohject of this tuventfon is to
reduce the cost and Increase the reliabllity and geners] efficlency of ateam
traps of the class in which & rising and falliog foat is employed to operate
the valve or valves that control the discharge of the water of condensation
accumulated in or recetved from the coanccted steam heating cofll pipe or
vestel. Thelovention conslsts {a providing a hollow float with a tade
throngh which steam Is sdmitted,and by which the wate: condensed
therefrom escapes Into the chamber of the trsp. The float has no otber
outlet save the tube. The Inventton farther consiats In & welghted valve
for discharging the water which fills the lower portion of the trap below
the Ine of buoyancy of the flost. The invention alao consiats In the con-
struotfon of the fillter through which the water, condsnsed In tho ateam-
heating coll, pipe, or vessel, flows iuto the trap.

Improved Fence,

Willlam ©. Banks, Como, Miss.—This foveation conalais in formisg &
fesce of ralls, stakes, posts, and blocks, so that it Is eatirely
sgainat winds, foods, or storma, and, belng witkout tenoa or mortise, WAY
be constructed ata very small expense.

Improved Water and Gas Metor.

Thomas M.Suank, 8t. Albans, W. Va.—~This tnvention conststs fa novel
and greatly improved means for rocklog the valve whaich admits andallows
the discharge of the flutd. The Invention not only simplies tho fastrax
mentalitics by which the osclllation is produced, aud thereby 1eseens
the Hability to got out of arder, but {nsures perfect accuracy And naiform.
ity of action in the measurement.
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Improved Whent Cleaner,

Herman Kurth, Milwancee Clty, Wis. —~This luvention relates to tmproved
mesns (or freeing wheat of light or defective gratns, cookle, or ather (m-
parities. It consists tn the mode of suspending and rotating the cyllnder;
the application of & wiper wheal for vibrating & slave or clenner within
the cylinder; the arrangemwent Of an fneclined plste or board to convey
defective whoat grains, cookle, and other forelgn seed from the Inner
periphery of the cylinder to & trough located above the tleve by which
they are dirch d; snd In attach lastic blocks 1o the wiper wheel 1o
break the fall or concussion of the yoke, whose movement (mparts vibra.
tory movement to the sleve.

Improved Mall Bag Holder,

Nanchard Chamberlain and Augustus G, Wright, Dellefontaine, Ohlo, —
This Invention conaists fn making the standards whioh support & mall bag
in two parts, one of which may bo adjusted on the other to raise or lower
It Alvo 1o angle plates to support the rear welghted lever hortzontal'y ou
tho top of the post when the mall bag I8 upon it. Also In & pivoted cover
to work wilth the lover and always exclode dirt from the space betwoen
the angle lrous,

Improved Machine for Oleaning and Separating Gralu.

Herman Kurth, Milwaukes Clty, Wis.~The object of thia tovention Is to
provide s machine for cleaning and separsting gralo from cockle and
other tmpurities. It consiste In & Wapering metallto cylinder surpendad
upon double seting friction wheals, snd provided upon (ts loner peripbery
with flat - bottomed eavitios. Sald cyllnder (s rotated by the friction whoels,
and has two galda rollers Lo Xeop 1t stondy, At one end of the oylinder is
o grato recetyver, consisting of a sorios of sleves, which sald rocelver Iv ox-
tendod theougn the eylinder in tho form of two elintoes, one for the fmpu-.
rities, and the othor for the grain, The grain recelver and chutes are sup-
ported upon springs, and agitated by meaps of occontrio barrels. Inclined
toward the top ohute, Instde the eylinder, are two adjustable slide boards
which conyey the mpurities whioh drop from the oavities in the oylinder
into the top ohute: and Just above sald altdes 1 a recliprocating brash,
which engages the Inner periphery of the eylinder and (nsures the remoyval
of all particles of dirt, ohaf, eto,

Improved Slate Rool,

Willtam Ellis Elllott, 8t. Donts, Md.~This Invention relates Lo now and
fmprovod mothods of roofing, Aud conalats in tho use of alabs of alate, In.
stoad of ordinary tiles, having chamfered edges and Joined together in
seams b right sogles to the ridge pole, by means of & cement, and support-
{ug eaoh othur by maosns of grooves (o thelr upper ends rannlog parallel to
sald ridge pole. Sald slaba are screwoed to up und down pleces, resting
upon A felt or othor waterproof shoathing, which pleces divide tho space
between tho slabs and sald shoathing into two compartments, one passing
up tho middlo of tho alaby, extending up and down the incline of the roof
and forming & ventilaling parsage, and the other fashioned Into s trough
and passtng up and down the roof just boneath the sewms whero tho alabs
Jolu, to recolve and conduct awsy any leakage which may result from tho
breaking of the cement,

Tmproved Spring Board for Vehiclos,

George E. Norrix, Glen’s Falls, N, Y.—Tho objeot of this inyeution Is to

provide spring board wagons with a support by which the board way be

“readily kept lavel or crowned, sy required, and theroby s lighter and batter
looking vohiole obtained, A spring board has oentral springs and longitu.
dinally conpecting braco rods, which ure adjustable thercon for settlng
tho board.

Jmproved Music Leat Turner.

George W. Rogers, South Brooklyn, N, Y., asslguor to Ids Rautenborg,
Now York city.~This Invention consists of & slide for moviog the swinging
wires tor turnlog over tho leaves, the sald slide belug arranged to run in a
race 8 little below, and partly {n front of, the lower arms of the leaf. turn-
ng wires 1t hasa little toogue ristog s lttle higher than the arms, that
springs belilud ench arm when It passcs the outer end,swings the arm
around s it moves back, and passos tho axis of tho arm, The slide Is
worked in one direction by & foot treadle and cord, and in the otherby a
spring. The leaf-turnlog wires are pivored side by side in arow parallel
wilti the sllde face, 5o that whichever way they may be turned the front
wire will swing & lttlp short of the mexi at tne outer end. When the
tongue passes off tha front wire,to spring bebind to swing the wire for-
ward, 1t will strike agsiost the next wire, sod thus be prevented from
copsging it. A hed bar s ar d slongside of the foot treadle, to
eogege and bold It agulnst the spring at any poiat.

Improved Watch Regulator.

Foster Keeping, Now York city.—This {s an & for regulsting
the balsnce spring in connection with the hands, in exact proportion to the
distance to which they are moved forward or backward on the dial, 50 a8
to admit thereby the w fcal regulatiog of the hes without open-
ing the ioner cap and Interferiag With the Interior part of the watch
mechanism. A piolon is keyed to the sot hand square, for gearing with an
intermediate spur wheel at the end of a spriog slide plece when the same is
earried forward, which wheel gears also with o sector shaped wheel of the
balsnce spric g, for regulating the same by turniog the band squsre. When,
therefore, the slide plece ls carried forward and the hands turned by the
key, the pialon causes tho turning of the grar wheel and of the sector
wheel. The regulstion of the balance sprivg, and thereby that of the watch,
18 effected by sitmply pressing on the sllde end and setting the hands in for-
ward or backward direction.

tmproved Joint for Check Row Cords.

Lysander L. Haworth, Loadon, Ohlo.—The object of tals Invention is to
provide s jolnt for check row cords, used for dropping devices In corn
planters, o that the cord can be resdl'y unbooked and passed around trees,
and be hooked sgain without requiring the chapging of the corn-planting
tmplemeant, or the position of the cord acrows the fleld. There s a metallic
Dell-absped ol with projecting hook, which 1 Joluted to the g
ook, while the aleeve Is firmly closed or clisohed on the loop-ahaped cord
end after paasipg the same d the hook, The jolnt 1s thus adapted to
serve as stop, and as connecting and detaching device for auy part of the

check cord.

Improved Valve. R LA
8 D, Lockwood,Chariestown, Mars, —~This valve nly for use
ﬁnl.:ru“b‘:n piping, 1t boll"lmud in & short scction of tabe,over flanged

Scienfific American,

Improved Tarbine Water Wheel,

Joseph K. Satord, Harttord, Ve—~There 1s & prolongation of the inner
nds of the bunkets below the Jlower rim of the wheel, These extensions
are lnclined baok ward and outward relatively Lo the direction fn which the
wheel turns, The gates are plvoted st the middle, 5o that the pressure of
tho water will balancs ou them, and st thelr outer ends the chutes have an
oMot formed on the cirele deseribed by them, 80 as Lo cut off the water
from behind, sud st the same time allow the gates Lo swing far esough 10
shut Ughtat the tnner ends.

Improved Grain Biader,

Jamoen L. Skelly and Willlam Skelly, Sparts, [ll.—In this invention there
1% & needie tor passlog the twine through the gavel, s clamp or loop catcher
for recelving and boldlog the twine whilo the needio goes back, 304 an arm
for carrylog the twine around the bundle. Apparatus is provided for ope-
rating this mechanism, and thers are clamps for compressiog sod holding
the bundle while being bound,

Improved Boller Feeder.

FRllip T, Brownell, Elmirs, N, ¥.—This Invention conslsts ot & double
chambered hollow cyliader, having a slow osclilatory movement tuparted
1o It by any sultable connection with the operating gear of Lhe engine,
Parts 1o the chambers are thos alternstely caused to reglaster with ports in
tho heater, & feed plpe to the boller, and with & steam pipe connecting
With the boller at the water level, In such manner that one of the chambers
will be recelving water from the heater while the other is belug empliod
1010 the botler. This last (s cauned by the setion of atesm admitted through
tho stenmn pipe to the surface of the water,

Improved Boeok Holder,

Andrew J. Furr snd Walter €, Knsuy, Boonsborough, Mo.~The side
odges of the book cover are olamped agalnst hooks by sot screws, whick
pass In through sitding blocks, Thoe leaves are hold by fingers pivoted
L0 plos attaohed to the blocks, upon which are placed colled springs by
which vald Bogers are held down upon the book leaves, By this construc-
tHou, by moving the fingera to one slde, tho leaves can be convenlently
turned, Io uslog the bolder, bars aro placed upon the bed Just benpath the
shouldots of the Invalld, The book Is then, by means of the mechanism,
adjusted to the proper hight, and also farther from or nearer to the read-
er's oyen,

Improved Surfaoce Blow-ifl,

Robort Waugh, New Orleans, La.—~This invention conalsts of a kind of
hollow Nat skimmer,with wide openiogs to recelve the surface water from
all directions, suspended o the botler from an outslde support, fn which It
I vertically adjustable, Itis provided with a test cock at the top,by which
Lo determine the position of the skimmer relatively to the water torecely o
the soum from the s urface, and aleo with a blow-off coek, through which
the seum will bo expellied, The arrangement {x such that the escape pass:
nge will not be aflected by the rising and falling of the pipe.

Improved Pulley Block Hanger.

Ray Howland, Brooklyn, N.|Y.—Thls is an ilmprovement upon the device
for whioh letters patent were granted to G.B.and C. Lewls, January 1, 1867,
and it conaluts of & U or equivalent shaped bar, to the bottom of which the
pulley blook lsattuchied. Upon the Insides of the upper ends of the branches
are jointed catohes,with which adjusting screws are combined In such man
nerthat the hangeronn be readily and firmly attached to sny overhead beam
by placing the catohes one on each slde of the beam, and pressipg them
sgalnst the sides by the ecrews. The object 18 to provide a simple and efii
olent hanger for use in warehouses, by which to suspend the pulley blocks.
or holsting tackle temporarily oyer any part of the floor, which 1s often re_
quired for handling snd piling packages, ete.

Mochine for Applying Paris Green Compounds to Cotton
Plants.

Charles H. Levy, Natetltoches, La.—Two cylinders are made of fine wire
gauzo, To the innersurfaces are attached longlitudinal strips, to one #ide
of ¢ach of which (s attached a strip of tin, which thus form flanges, which,
aathe oylinders revolye, ratse the compound and allow it to fall back, 5o as
to Keep 1t atiered up, These cylinders are mounted on the ends of & crank
.nm which is supported in & frame and rotated by suitable mechanism.

Jmproved Lathe Dog.

‘William Grout, New York city,assigoor to Levl A, Faller,~Thisis a car.
rier to take the place of the numerous iron dogs which are used on the face
plate of iron lathes. It Is componsed of two Jaws connected together by
the pivot bolt which passes through the face plate of the lathe. The car-
rier is fastened to the ‘face plate by meansof screw nuts, $0 that it will
stand out an Inch from the surface of the face plate. Notches are cut on
the inner sides of these Jaws 10 more eflectually hold a square or round
pleceof fron. The clamp Is made to hold by means of a curved ratchet bar
and thumb nut. By means of a ratchot and scrow the Jaws can be adjusted
20 a5 t0 hold any article from the size of & quarter of an inch up.

Improved Pruning Shears.

Orson P. Smith, Buford, and Andrew W. Miller, Morrisonville, IIl.—A
book-shaped cutting biade #lide on a maln bar, to the uppermost end of
which s pivoted a lever. Tho opposite end of tho latter Is sgain pivoted
10 & brace bar d with an lon lug near the lower end of the
hook blzde. A cutiing blade or kulfe 1s plvoted to an intermediate polnt
of the lever and to the hook blade at sultable distance from the cutting
part of the same. A spring serves to secure the slidiog part of the hook
blade, for the purpose of keeplog the shears in open position ready for
cutting. The book blade is placed on the branch to be cut, and the maln
bar pulled down, which produces the upward motion of the kulfe blade
and the closiog of the same on the hook for cutting off the branch or
1tmb.

Improved Bilge Water Gage.
Willlam G. Conklin, Seattlo, Wash, Ter.—~This invention consists of a
tube formed partly or wholly of glass with a valve 1o the bottom to allow
the tube to fill, and & scale on the slde to thow the measure of the hight
of water in the tube, which will be the measure of the depth of water In
thehold. The valve is arranged 80 84 L0 be forced open to admit the water
by the stem striking the bottom, and closed by a spring,

Improved Graln Binder,
Pascal Whitney and Newell Whitoey, Ossge, Iowa.~This Invention re-
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ed Apparatus for Spreadivg Flasters,

Willam G. Neubsuer,Long Islssd Clty, N, ¥ ~This davios for epread-
Ing plasters, consiating of & bed having adjustable hinged straps snd hinged
piates, which hook over s straintog rod «o s Lo Vightly clamp the cloth to
the bed by means of & stralniug serew. Thers sre plates for round plasters
and another plate bavioy apertures for ear plasters, These sre secured to
the bed by thumb serews and may be clamped down by steaps. The spread”
erfs s matallic bar of auy desired length. When the material for the plaster
is lald apon the cloth, tiis spreader, hasted Lo the proper tempersture, is
moved over, snd melts aud spreads the gum evenly, leaving the margin of
the cloth, which Is covered by the straps sud plates, cloas snd free.

Improved Mpark Arrester nod Censumer,
Thomas E. Boberts, lonls, Mich, By saltable construction, s+ the sparks
rise through the nmoke stack, they are divided and galded (nlo the space
between & ring snd the enlarged top of the smoke stack, sod are guided by
V parutions toto spouts, through which they pass (nta the space hesween
the walls of the stnoke box and » Jacket, and Lhenoe through the outer row
of flues uto the frebox, where they are constmed.

Improved Folding and Extession Trestle,

Hiram K. Stevens, Providence, E. L=This lavention cousists of & pajr
of vertical posts with braces Jolated to them st the top Lo fold sgatnst the
posts for pscking away, and haviag other braces 1o hold them In the ex

tended position for use. The posts are made In two paris, plsced & Mitle
spart and connected by cross pleces Lo form guldes, In the Istter exten
slon posts connected by & cross beawm at the top work up and down Lo vary
the hight of thie boneh, Tue whole forms & slmple aud chesp benoh for
plasterers and others to use for holding stagiogs inside of roows of difier.
ent hights, The extenxlon posts are fastened st aoy required hight by
pins put in holes Iu thewm above the cross bars of the maln posts,

Improved Onr Lock.

George L. Stuck, Selma, Ala.—This Invention consi(sts In the employ~
ment of & bridle chain, the ends of which are attached to the oar, while
1ts middie portion (s connected with the oar lock throogh the medium of
& projection on the latter, which fits in one of the llnks of the chain, By
the provision of the bridle chain, the oar {s secured to the oarlock, wo as
to prevent It from slipping through the same; and furthermore means
are also furnished for sdjusting tue osr {n s longitudinal direction, so as
to Increase or dimipish {the loversge, the swiveled oar lock enabling the
vertical snd horfzontal movement of the car to take place.

Improved Cutter Hend.

George Montgomery, Galena, 11, —This {5 & double cutter head o com
bination with the eccentrie journal of a révolving shaft having s rmadis
stop. A stop Is srranged symmetrically to the point of greatest eccentri-
city of the spindle, producing thereby the throwing out of the cutting
edge to o greater distance from the axis of the shaft, whose shoulder is
carried agalost the stop. The othercutting edge is thereby thrown within
the circle formed by the revolving outer edge, so a8 to clear the work
completely. By reversiog the motion of the shaft, the cutter head {a
carried with Jta opposite shoulder sgalost the stoo, produclng thereby
the eccentricity of the other cutting edge, and the clearing of the former
The cutter head 1s secured by washer and lock nut on the spindle, and au-
tomatically reversed by the reversing of the shaft motion forming thereby
a atrong cutting device for molding purposes.

Improved Means for Propelling Bonts. .

William H. Holdam, Crab Orchard, Ey.—The longitudinal gulde ropes
are arranged near both banka in such s manner that boats may be run In
both directions on the canal without interfering with each other. By
turning a lever pawl to one side, friction pulleys are fostantly applied to
& guide rope, and the boat Is propelled thereby, betog detached by turn-
ing the pawl in opposite direction, 80 as to rotate without fmparting mo-
tion to the boat. A reversing gear of the eoglne admits of the ready pro-
pulslon of the boat on the same rope for the purpose of backing up ia
landing, etc. Lateral guide rollers are applied In front and resr of the
friction rollers for taking up the sagging rope aad guiding It in hortzontsl
position to and from the friction rollers.

Improved Machine for Dressing Millstones.

Samuel G.Johuscn, Wiilllam S, Terry, Robert Y. H. Terry.and Alonzo
W. Terry, Hamburg, Ark.—~The standards are Isterally connected dy stroog
bars carrying at the front a top bar, with hollow screw, which guldes the
shaft of the plck bar, and controls also a colled spring, by which the force
1s Imparted to the blows of the pick bar. A curved lever is Inserted loose-
Iy with its free end Into s hole st the top of the plck dar delow the
spring. Its shorter resrend is provided with s small roller, on which &
ralchet wheel scts, operating the front end of the lever, raising the plek
bar, and preducing abort, rapld blows of the same by the force of tha
colled spring.

Improved Screw Propeller.

Phflo M. Blatchley, Gullford, Conn.—This Invention consists of dstach.
ablo blades for propeller wheels, d to the hub by the faner end fit-
ted In a dovetall spiral groove, and keyed In the groove by a key, which
1s (taelf secured by collars serewed apalnst the hud by s nut screwing oz
the outer end of & shaft, By this means the blades are fastened more se-
curely than when bolted through a fisnge. The hub s a5 smooth sad free
from projections a8 a solid ud, and the blades may, on accoant of not re-
quiring & fange by which to fasten them, ba made of steal plates, of which
they may be shaped by plog or pressiog In dies.

Improved Scaflold.

Charles M. French and John J. McFadden, Akron, O.—Thls s 2 scaffold
which comprises four slotted corner posts, connected {u pairs dy horl.
zontal platform beams, which are capabdle of being adjusted In & vertical
direction through the medium of long screw shafts passing directly
through the top ends of the vertical slotted parts, tdrough t2e tenoned
cads of tho vertically adjustable platform beams, and bearing at thetr lower
ends agalnst metallic plates at the bottom of the slots fo the posts, The
devices above referred to constitute the means for adjasting the seaffold
beams 1a & vertical direction, while the lopgitudinal expansion or contrac-
tion of the entire scaffold Is effected by means of slotted braces or conuect

{0 bars, which extend either in s disgonal or horizontal direction, and are

Jates 1o certaln Improv #in grain bind 1t in a curved
passsge for the grain, formed by s slotted plane surface on one slde, and
spring gulde bars on the other. Down this passage moves & rake, attached

the rubber pipe fits, One portion of the short tube extend
:: lro'v::: box and opens upward with a flanged aperturo, By presatng
theupper arm of & sprisg toward the cap,s plo ls forced fnward, which
Dresses the middie part of & rubber disk down upon the flange of the bole,
and closes the valye securely. At the same time, the end of the upper arm
of the spring In caught by the spriog cateh, whieh holds the valve closed
unti] released by pressing back the catch, whea the elasticity of the rabuer
416k raises tho pio, snd the valve 18 again open,
Improved FPen aund Pencll Case.

Ricbard M. Collard, New York city.—The works of this pen and penell
case are 80 contrived that the extension tute may be forced down by the
pen siide to force the pencll back 1oto the case when the pen s shoved out,
sod yet the extenslon tube may be drawn back for use all the same. There
isalso an improved way of fastening the revolviog tube In the stationary
tube, 50 that it can be readily unfastened when It may be required to
do #0.

o ing over rag wheels, which gathers up a gavel of grain aod
presses It forward to & feed which carrica It under & pressor foot, where it
1s sewn through snd through by a sewing machive dovice,and the sheaves
afterward scparated from each other by s kalfe,

Improved Paump for Hydraullc Press.
Herman Thalhoim and Joseph Gordon, Atlanta, Ga,—~This inveation re

ttached In an ad) to the poats.

Improved Horse Protector.
Reuben P, Lawton, Oramel, N. Y.—In this devica the headplece ray be
uszd In place of the check relp, and be thrown out of the way on 4. «cb-
ing 1t, while the body of the protector is so appiied to the thills that the
borse may bo readily unhitched without belng theredy. The
relns are furthermore gulded and supported tn such & manner that no en-
tangliong of the tall with the same s posaible.

Treating Animal Fats and Manufacturing Artificial Butter.
Willam L. Churchill, Rahway, N. J., and Jacod L. Euglebart, New York

lates 1o that class of double-acting pumps which are used In !
with hydraulic presses, and conalsts 1o placiog upon the plston rod of &
steam cylinder & much smaller pump platon, constructed to operate fn

clity, aml to Churchill Dalry Company, New York city.—This process
constets in softening, washing, sud disintegrating the fat of animals for
the purpose of renderiog the ol rin and ble from

water oylinder with an alternating high pressure and low pressure ey

by reason of the smaller volumes of water on one alde of the satd smal,

piaton foned by the disp) t of tho same by the rod,
Improved Reln Holdor,

Albert K. Smith, Nebraska, O.—This device Is deslgned to take the place

of the ordinary rein ring now In uso On harness hames, [t conalsts of &

the hashed fat is then heated by'uun forthe
purpose of melting the samo and rendering its clements modile, Hot atr
I8 foroed through the same while tn the heating caldron for the purpose of

effectivg 'he thorough separation of sald oleomargarin and stearin from
the usel
ellminated from the tissues, and left In sush relative positions in the cal-

tisues, by

of which the oleamargarin and stearin are

trame contalniog two metal rollors hold sgalost cach other by spripg | 9708 A% to be readily separated. Tha eltminated pare fat s malatained at

Jmproved Pulp Regulator for Paper Machines,

Robert Hutton, Holyoke, Mass.—A box, of nearly square form, .as two
yertical partitions, between which In & spsce, which 18 covered over with &
flexivie weterproof disphragm. The pulp flows up in one compartment to
the flexible diaphragm, acd thence over A partitionin fo two small eom.
partments. When (Be pulp iy thick, It will cot pass over the partition
20 resdily, sud will gstoeron the disphregm and will depreas It, and also a
plate benesth on the foner end of & scale beam, which ralses the outer end
204 su sdfastable welght, thus operat/ng & simyle mechanism, which has
the effect of ratalog & valve,which allows water to flow fntoand wiogle with
thie pulp which i flowlog dowa Lo the pulp reservolr. The flow of pulp fa
iperessed to one compartment avd dlminished to the other, acoording to

The objects of the iny

commonly attend tho use of the ordinary ring.
Improved Nick Yoke,

the dircction 1o Which & gage moves.

noutralize thereby the injurfons snd snnoying jerks,

p aro Lo prevent the twisting of the | * temperature of 110* Fahrenbelt for twelve hours, a'ter which tho partia
reins and thelr falllog underneath the animal’s foot—-Inconyentences which separation of the oleomargarin and atearin I8 accomplished by decanta

tion, snd the complete separation of the oleomargarin from the stearin
s effected by compression in cotion bags At a temperature of about $0*

Wilitam A. Lioyd, Cheshire, Mass.—The'objeet of this tnvention e to e | T poert- For thess purposes  suitadle agitating and purifyiax appa-
1tove the horses from the sudden straln caured by the pole and collar con-
nocting chalos,whon the vebicle pole I8 thrown, by rough roads or obatruo.
t1ops, in ap upward or downward inclined position, Spreading rods are
adjustably spplied to the pole end of & vehiolo. Connecting ohatas extend | 118 Improvements inaeed planters, and conslats 1o the peculiar ‘
from the ends of the rod to the extremity of the pole. The trisngies | 1108 sPdarmngement of sn opever with reference to the furrow wheel,
formed by spreader rods and chsins swing readily at both sidos above and | 'B® combination with the after portion of the fratme of an adfustablecov
below the pole, according to the higher or lower position of the same, and | ©7¢T Kud the constructioa and

ratus Is employed.

Improved Seod Plauter,
Lawrenge 8. Connor, Orangebarg, 8. O.—Thls tavention relates to oor

combiaation of devices tor opersting and
#d|ueting the feed fn the bottom of the grain box. 5 s
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dv's improved friction Holstin,
i DL e waarries, pile drvia, et
mn'ﬁ'-“. Send tor olrenlar. Nowark, N.J.

W Soats woakon shafting—Set.-Scrows
Hog muﬂw and elothing. Dot Keys wad
Set-screws Ihrow pulleys out of balance tn fasteoing.
The TaperSloove Delt Polloy has none of these objec:
tiooahie featares. Send for price Ust. A. B, Cook &
e T and Injecto trial ; 8 Good

o .
mmw P A?’o. Brooks, £ Vine Struet,

s

Second Hand Portable and Stationary En-
gtoee and Botlers, Ploe, &c., for Sale cheap. Aadrend
Juntas Barrts, Tiaeviile, Pa.

To Farmers—Don’t buy a Seeder or For.
titzer unti! you see Jates Codviide's Seeder and Pertih
feer Combrmed, Sows grain, grass seed, or plaster, 1w
bushels per day, Wil be 10 the market soon.

Jumes Codrtlle, Woodstock, Ontarto, Canada.

To Manufacturers and Amateurs—Solutions
for covering al) kinds of metals with diferent motal,
eliber by Klectre Piating of chomical procoss, slwnys on
Rand, with reliable dircction for ure. Address Alb.
Lovte, 222 N, #ta St Patiadelphis, I's.

Patent Chemical Metallic Paints—Mixed
ready for use. M cte. §1, ana B W per gal. Eag. Root
Paint, ground ta ofl, 30 cts, & ML L quid Blate Roof
Palat, Wets. agal. New York City Ou Co. Sole Agents,
136 Marden Lase, Now York,

18342, 16x36. 14x90, 12x12, 12x24, 12x30,
X4, 10 10w 2 10x1S, 10030 Bxid, Oxié IxIN S0, Sx 12,
Sxi, S, TR T Gxid, Sail, ), dad e Engloes, snd
others tor all purposss, overhanled thorougnly and war.
muted reltable, Loco., Fiue, Upright and Hor., Tobu-
Wt Boflers, new, 8 band. And redbullt; Woodward, Cam.
eron, Niagars, Dlake and other Steam Pamps ; Afr Com-
presser, Vacunm, and Olreulating Pumps ; § H.P. Baxter
Engive. Wiken & Roake, Mau't'rs, Water and Dover
Sta., New York., i ‘

e, Cheap—2nd Hand Hot Air Engine,
lal..‘::nso“’cﬂ Patext. Address Coox & Hawley, Col-
ton. St.jLawrence Co., N, Y.

For Solid Emery Wheels and Machinery,
send to the Unlon Stone Co,, Roston, Masm., for eircuisr

Saw Ye the Saw 1—8&1,000 Gold for Sawmill
to 4o same work with no more nower Expended. L.B.
Cox & Co., 197 Water 81, New York,

Diamond Carbon, of all sizes and shapes for
Ariling reck, sawing stone, and turning emery wheels;
also Glazters' Diamonds, J.Dickinson 61 Nassau St.N.Y,

Electric Bells for Dwellings, Hotels, &c.—
Most rg/table sud ch 1 Hotel A iator. Cheap
telegraph outfits for learners, Ins'ts for Private Lines,
GesLighting Apparatus,~to, J.H Hessln Sc Clereland,0

Matson’s Combination Governor is sent on
trial 10 any one sdadresstug Matson Bros., Moline, Ti1.

Astronomical Telescopes, Spy-Glasees, and
Optical Instruments st prices to salzatl. L. W, Sutton
Masulscturer, Warren St., Jersey City, Box 218,

Responsible parties, who wish light ma.
¢ Inery manufactured, cast or malleable irox preferred,
please address E. Mann & Son, Milford, Mass,

The lﬂvaed American Governor, Send
for new estalogue. C. A. Conoé & Co,, Phlladelphin, Pa.

Beale in Steam Boilers,—1 will remove and
prevent Scale 1o any Steam Bollér, and make no charge
uotl the work Is found satisfactory. Geo. W, I.ord'
Pullsdelphis, Ps.,

New Iron Ore and Dry Quartz Pulverizer
is unequaled! F, Alden, Patcatee, Pittsburgh, Pa.

A situation wanted as malleable iron melt-
er, alrfurasce or capols. Has six yesrs'experience,
Address 42 Pond St., Worcester, Mass,

For the best Cotton Cans and Galvanized Fire
Palls, agdress James Hul, Providence, B, L

For small size Screw Cutting Engine Lathes
and drili Lathes, sadress 3'ar Tool Co.. Providence, R, L

For Inventors—A Practical System for the
£ale of Patent Hights, Approved by * Sclentific Amert-
can™ and the * Amerioan Artizan,* Tells how to make
money on Patenws, Send for explapstory clrcular,
8.5 Mann & Co., Baltimere, Md.

C. B. Cotton & Co., Agents for the Sale of
Patents, West Gorham, Malve. Established Six yoars,
This Firm (s rellable sod we | worthy of confidence, and
possesses superior faciiities for the Sale of Patents, The
Records of the Patent Ofios show that they bave pald
88 Nigh as Seventeen Thousand Dollars for an ordioary
Pateat. Patsntees will find 1t for thelr interest to em.
ploy this Ageacy {a the Sale of thelr Inve.tions,

For the Best Portable qulno in the world,
address Baxter Steam Engine Co,, 18 Park Place, N, Y.

Esmes Patent Molding Machines for Metal
Cantizgs. Saves fully one third in cost of 1abor of mold
ng, sud sectires better work than the ordinary metbod.,
For Clrenlars, address P, & F.Corbin, New Eritain,Conn.

Small Portable Engines, 2 to 12 H.P. Send
or Prices & Caralogue. Tully & Wilde, 20 Platt 8t,,5.Y,

For Durkes 8 i :
giararon T u?‘m?.}'.’%.‘ﬁf’;ﬁi‘fp?ﬂ? }.‘h Y. Ataan

Jolirson’s Universal Lathe Chuck d
Lawbertyille Iron Works, umo-rmlle..\'.'.l.Ad g

Best Philadelphia Onk Belting and Monitor
Stitehed G W, Arny. Masufact v
Bt l’llu‘vlolll."o.' l-u‘d‘?o:caw' ctrcum ::n ey

Direct Stoel Castin lid and Homoge-
neous. Cotesive Power four tmwe greater than Cast
Iron. Axnfnyaluable substitute for expensive forgings,
or {ron Cust'ngs requiriog great Bireogth, For circular
And prics iist, sddre s Mollafles Bteel Co., cor. Evelina
And Levant 8te,, Philadelphia, I'a,

Steel Lathe Dogs, 14 nlzes, and 7 sizes of
fitgel p8. The Best sna Chenpest, Bend for Clreular
& prico 1ist Lo Fhils, Byoraulic Works, Evelina St,,Phils.

Bhafting, Pulleys, and Hangers at the low.
ot prices, D, rmmeyc Co,, Now llfun. Conn. iyt

Tingue, House & Co , 00 Dusne St., N
Manafscturers of Machine Bianketing,Pelteand cu'nzi
Eudless or 1a plece, for Prioters, Bugravers, Polishers
Pisno Forts Makers, Paper Makers, Callco Printers,
Punching or Washier Cloth, Filter aud Strainer Cloths
for all Kinds of Uquide. Bampis eont on application.

Double-Acting Bucket Plunger Stoam Pam
", ”'
Manut'd by Vilgy Machloe co.,gluulumo'ou. Mu‘:o.
N, {1 sz.n.::coshusu.s Pllla, Store, 10 N, 8ed 8¢,
uile Frowson and Jacks, now and so
eold{ud.wnu sud Machinory 1or Pl;lllblnl sud Bof.
fing Metals, £.Lyon % Grand 8treot, Now York,
Deanen Poatent Btoan Pump—for all pur-
posos—Strictly Aret olass and rellable. Send for ciroular,
W, L, Chisse & Co, ¥ & ¥1 Liberty BL,, Xew York.

Srientific American.

t-iron Beams, oto,, peo ad.

For Solid Wron alon Iron Mills, Pittabargn, Pa.,

rerttaement. Address
for lithograph, erc.

Mining, Wrecking, Pumping, Drainage, or
irrigating Maohinery, tor sale or reat, Bee advertise-
ment. Andrew's Patent, inside page,

Templos & Olleans. Draper, Hopedale, Mass,

'n Pane Moulding, and Dove

ml?&’lmlt. Send for ;nulu and tgmplo ot work,
0. C. Maeh'y Co.. Battle Oreek, Mick., Box &,

) M Gisnt” Injectors, Chespent
“B::'c‘ou&l t:..l:“' tn the u.!l-t. W, L. Chase &
Co,, W, 0, 71 Libarty Strest, New York.

For Surface Planers, small size, and for
#ox Cornet Grooving Machines, send 1o A, Davis, Low:
ol Masa,

Lathos, Planers, Drills, Milling and Index
sachines. Geo. 8. Lincoln & Co., Hartford, Conn,

For best Presses, Dies and Frult Can Tools,
Hites & Williams, cor,of Plymouth & Jay Brookiyn N. Y.

Price only three doliars—The Tom Thumb
Bleotiric Tolegraph, A compact working Telegraph sp

tor ay agos, making magnots, e

slectrio Ugnt, gIving alarme, and various other purposes,

Jan be pat In operation by any Iad. Ineludes battery,

oy snd wires. Neatly packed and sent 10 al) parts of

Bo woria on receipt of price. F. C, Desch & Co., ¥
Arosdway, New York,

All Fruit-can Tools Ferracute, Bridgeton N .J*

Peck’s Patont Drop Press, For circulam,
sddress Milo, Peck & Co., New Haven, Conn
Small Tools and Gear Wheels for Models,
Lint tree. Goodnow & Wightman, 2 Cornmll, Boston, Ms
The Improved Hoadley Cutoff Engine—The
Cheapost, g—u. and Most zonomul stoam-power In
the United States. Send for circular, W. L. Chase &
Co,, % & 97 Liberty St., New York,

Portable Engines, new and rebuilt 24 hand,
aspeciaity. Eagines, Bollers, Pumps, and Machinist’s
Tools. 1. H. Shearman, 45 Cortlandt 8t New York,

Spinning Rings of a Superior Quality—

Whitipsville Spinning King Co., Whitiasville, Mass,
Send for sample and price Mst.
Mechanical Expert in Patent Cases, 'T. D,

Stetson, 25 Marray St., New York.

Gas and Watar Pipe, Wronght Tron, Send
tor price list to Balley, Farrell & Co., Pittsburgh, s,
Forges—(Fan Blast), Portable and Station.
ary. Keystove Portable Forge Co., Philadelpbla, Pa.
The “Scientific American” Office, New York,
# fited with the Miniature Electric Telegraph., By
touchliag lttle buttons on the desks of the mansgers,
dgoals are sent 1o persons In the yarions departments
of the extablishment, Cheap and effoctive. Splendid
tor shops, offices, dwelllngs, Works for sny distance,
Price #5, F. C. Beach & Co,, 33 Brosdway, New York,
Makers, Send for free tllustrated Cstalogue.

Brown's Ooul{nrd & Contractor’s Ap
Jarstus for holsting and conveying materials by trox
wble, W. D, Andrews & Bro., 414 Water S1., New York.

E. C. will find directions for dyecing silk
MK black on p. 107, vol. 80, We do not understand his
other question . ~H, B, IT, will "nd dircctions for dyeing
several materials black on p. 107, vol. 8 —C. R, will
flod Professor Bottger's recipe for removiog superflu.
ous halron p. 20 of Sclence Record for 1874.—C. W, K.
wlll ind a good recipe for biack ink on p. 203, vol, ¥ —
J. L. H, can make a colorless varnish by the directions
on p. 150, vol. 29. Marking iok is descrived on p, 31,
vol 239 —E R.W.will find full directions for making
waterproof paper on p. 346, vol. 20.—J,. M. will find »
description of the field camers on p. 5, vol. 31.—C,
will find directions jor treating cider on p, 10,vol. 29,

(1) W. T. H.says: I read that oleate of
soda, mixed with glycerin, woulid make tough soap bub.
bles. What Is this? A, Olelc scid combines with
soda to form oleate of soda, which 15 o hard soap, and
enters largely fnto the composition of what s Known
aa Marsellles wosp. The correspondiog salt of potash
16 & soft wonp, and s the chief Ingredient In the so«
called Naples soap.

(2) T.I1.H. asks: I am sabout to build a le-
veeo,snd would like to know if the angle towards tho
water should be equal to or greater or less than the
aoglo towards the land. It will be & trapesium in cross
section, 15 feet at base, with s 4 foot brow parallel to
the baso. What are the best tnclinations for the other
twosldea? A, The dlmensions given by you are the
horfzontal and not the surface dimensions, Iteannot,
therefore, be deduced from them whit s to be the
hight of the levee, and yet upon this depends the grade
of the slopes, The abape and alze of & daw or leveo Is
not urtially detormined by the dimensions aud form e
CCARArY LO TORIAL Ltho profsure of the WAtor 8o much as by
thoke necesnary to contond agalnst the Mltration of the
wator through the levee, and tho effocts of that nltra.
Uon on the work Iteelf, The pressure, however, In
greatest at tho base of the levee, aud therefore, for thin
alone, requires the groatest resistance thoro; If the wa.
terrines 6 fent abovo tie base of the levee, tho pressure
on the Arst 1508 will be 6 times that on the ighest foot
~and this latter will be only G234 Iba, per square foot
of the surface, HBut an embankment oreoted of oarth,
smply 1o resfat this pressure, would soon be worked
AWay bythe filtration of the water through It; 1t be-
comen, neceasary, therefore, to construct It of much
greater dimenstons, and this In scoordance with the
churacter of the earth of which It Is conatructed, It
ationid be of & good binding enrth, the surface soll ro-
moved under 18, and the doposit rammed In Inyors not
overa fool thivk, If powsible, & stratum of puddiing
elay shionld be batlt up in the center of the lavee, from
bottom Lo top, To provent the washing of the current,
the slope towards the water should be the greatest, and
may bo fromthroo to slx base Lo one perpondiculur;
the reverse slope need only be & Mttle more than the
natural slope of the earth. The roots of plants have a
tendenoy Lo hold the earth tn place, and thelr growth
upon the sides of the embankment s tharefore fayora-
ble to Its stablility,

(8) T. A, W, naka: What Is concrote? Can
particles of brick, 0o small to be lald o mortar, be util.
fzed 1o bullding? if o, with what ahould they be
mixed, aud In what proportdon? A, If you mix one
messuro of A goodquality of cement with thrao or tour
moasures of sand, gravol, small stones, slone ohips, or
plosens of briok, and sdd enough WaLler Lo sombine the
wholoand saturato the lngradionts, 80 that the coment
sud sand may sesume tho formof & paste, the cement
will soon set, and the whale composition become as
hard as some kinds of atone, This Iy called conorete,

and is oxtonsively used In bullding,

(4) J. S.says: I am a mechanic and have
boen reading 1he SCIENTIFIC AMERICAN for the past 10
yours, snd {t affords me great plessare to #ay that It has
poen the weans of saring ms hundreds of hours of Ia-
por. [ would not be without (¢ for ten tiuies Ita sub-
soription price. No other paper [ haveo ever read gives
me wuch usefalknowledge, A. All readers will agree
1o the testimony of our correspondent concerning the
useful charactor of the SOIRNTIFIO AMERIOAN.

In 1t practicable to nse & common plunger pump 10
take water from s well 140 feet from pump snd 38 feel
deep, nelng & check valve In the well 6 feet from
the bottom ? T haves well 22 feet dowp, of 1) Inches
bore, in which the supply of water used to be good.
flut pow It s pumped dry In & few minntes, all other
things being the same a8 whet the supply 1» ample.
Cat youglve me & remedy? A. The plusger pomp, I
woll made and placed within say 20 feet of the waler,
will operate. To the delivery nostis of the pump, s
pipe containing & check valve conducts the water up
to any desfred hight, The pump plston is worked by s
lever aboye the mouth of the well, & rod extendiog from
the lever down to the piston. We advise the use of &
firet plass force pump 1ostead of a common pump, Per-
haps some of our readers can give Information about the
drying up here spoken of,

(5) A. L. C.asks: 1. How many asteroids
have boen discovered up to the present time, and what
I8 (helr average diameter 7 A, One bundred and thirty-
seven. The inrgest are: Pallas 80 miles, Juno 360, Ves-
18 300, Cores 200: the rost probably sumbder 100,000, and
are too small 10 messure. 2, Allowing the carth to be
1512 miles In disameter, and the moon to be 2,16) miles
I diameter, bow much depth of the carth would I
take to make & body as large as the moon ? A, About
Wmiles. 8, Allowing the sun to be 85 000 miles 1o di
awoter, how much depth of vun would It take to make
8 body sx large asthe earth? A. The sun's smass s 355,
00, and his volume 1,000,000, times that of the earth.

(6) W. B. asks: Whon is the date of the
toarest approximat fon of the earth to the planet Ju-
plter? A. Jupiter will be Io aphelion, or furthest from
the sun, st Oh. on October 24, 1874,

7) E. A. D.asks: 1. In the conjunction
of the planects Jupiter and Venus, Is there s polnt on
the earth at which Venus will appesr to pass over the
face of Juplter, In other words, where the conjunction
will become an occultation ? A, No. At the comjanc-
tion of Aungust 12, Vesus was 58 minutes south of Jup!-
ter. 2. Is theren rule by which the distance of the
planets from each other at the time of thelr conjunc-
tions may be calculated arfthmetically? A. See Loom-
18" * Astronomy,"” p. 219,

(8) J. P.asks: Will yon put your method
of ealculstingthe power of an engine #o thata man
without edncation can understand {t? Your answer
No. 51, 0n p. 219, current volume, seems to be simple,
put I do not understand it, A, It Is impossidle for s
msn without any ed ton Lo make cal We
do ot understand your dificaity ? Do you wot know
what is mesnt by muitiplytng and dividing? We would
be giad to hear from you agsin, snd perbaps we can
stmplify the rale.

1s galvanized sheet Iron as good for & small boller as
pialn charcoallron? A. Yes,If 1t1s of the same qual-
ity.

{n your spswer No. 37, p.219. curreat volume, what do
the figures 11'5, 182, 301, 548, etc. ;mean ? A, They repre-
sent the number of pounds of the various constituents
in 100 1bs. of corn meal.

(M A. C. asks: How much steam can 1
safely carry In a boiler 2 foot long by 14 inches {n diame-
ter, with five 13 fnch flues, and a stay bolt? The shell
s of % tnch lronand doubly riveted. A. About 175 Ibs.

(10) C. McC. asks: How far can steam be
carried throogh oneinch pipe from a ten horse bofler,
1o arive a small ope horse engine 7 A, Several thousand
feot, with proper precautions.

(11) W. C. F. asks: What is the centrifu-
gal force of a11b, welght awung round (n s 12 tneh clr-
clo at 1,000 revolutions per minute 2 A. About 170 los.

(12) M, S.T. asks: 1, Has nitrate of am-
monin ever been employed for making gunpowder? If
80, by whom ? A, Yes, by Messrs. Nolrbin and Ohlson,
of Stockholm ; but it requirestoo high a temperature
for its decomponition, 2, WHo was the first discoverer
of gunpowder, snd when was it discovered? A. The
dnte of its fnvention In Involved in obscurity. It has
been sald that 1t was used In Chlnaas early as A, D.S5.and
that the knowledge of It was conveyed to England from
the Arabs on the return of the crusaders to Europe;
that the Arabs made use of It In the slege of Mcecea tn
@0; snd that they derived it from the Indians. 3, Are
there any guopowder mills In the vicioity of New York
city? A. We belleve not,

s ozone soluble In any Kind of oll? A. Some ofls are
rapldly oxydized in It presence,

(18) G. F. L. says: How are perishable
fowers made Jasting? A, Z%he American Agriculturist
glves the following directions: The flowers must be
carefully surrounded by perfec tly dry,fine sand, {n such
n manner that they will hold thelr form, the pressure of
the sand upon all surfaces belog alike, Apy fine clean
sand will answer It should be sifted to remove all
coarse particles, and thon washed In ruccessive waters
until dust and al) earthy and clayey matters are washed
away,and the last waters when poured off are perfect-
Iy cloar. Thesand is then to be dried and then plsced
over s firo In & proper vessel, until quite hot, hotter
than the band can bear,and when cool 1t will pe At to
who, After heating,it should be used at once, before 1t
ean absorb molsture from the atr. We have had good
puccess by taking & cleax, thoroughly dry flower pot,
tho holo In the bottom of which was stopped by a cork
This wos 8lled & third full of the dry sand ; the flowors
wot carofully in the sand, aod thon more saud slowly
added, %0 ak Lo aurround and cover the flowers Inside
and out,and sot 1n & warm plece. At theend of 24 hours,
the cork was removed from the hole In the flower pot,
and the saud allowed to run out inasmall snd geotle
stream, The flowers were loftin the pot, perfectly dry,

(14) A, V. D, V. asks: Can nitrogen be
compressed ko atmospheric alr? A, Yes,

Of what Is flluminating ges composed? A, It cons
slats chlofly of hydrogen and oarbon,

Oan 1 cast brass tn pisster of Parls molds, and
how should the molds be prepared? A, Mix the plas-
tar with water, form the molds, and thoroughly dry
thom,

Where can [ got the baok numbers of the ScreNTIFIO
AMURIOAN, and govers for bindlog them? A, At this
omes,

1 am 10 yoars of ago; am 1100 0ld to go to college and
takon dégren? A, No.

(16) 1. G, H,—Several kinds of cigar ma-

king machines are 1n Ban,
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(16) J. C. anksa : Does the zodinesl ta
pear at regalar Intervals durng the spring
equivoxes? When and bow may It 5o odsrved ¥ | havy
seen it somewhore stated That, 0n WALEM. & 'he refiee
tion of the western skies after sunsel o8 & #mooth shent
of water, the lineof the light could be traced
fn the reflection : but [ have fatled to And it A, The
endinoal Hght, e ite name fmports, In"arisbly appears
16 the zodise, of, to speak more preoissly, In the plane
Of the sun's equator, which is 7 Inclined 10 the 2odise,
and which piane, seen from the sun, Intersscts (he
ecliptic (n lotugttude 5 and 28%, or wo moech (0 sdvanes
Of the equinoctial points. In consequence 1L s seen 1o
thebeat advantage ator alfttle after the equinoxes after
wunset at the spring, and before sanrise at tbe sotumn,
oquinox. At the veroal equinox the appesrance of the
zodincal lght 1s that of & pretty brosd prramidal, or
ratber lentica'sr, body of Hght, waleh begins (o be vis-
Ible a2 4000 aa the twilight decays. It is very beight st
ita broader or lower part near the horlzon, and (If there
bo broken cloads sbout) often sppears 11ke the glow of
A distant cosflsgration, orof the ristnge moon, ouly Jess
red, We donoi see the advantage of viewing it by ro-
flection.

Some montbs eince you published a prescription for
catarrh, g of Ia, slcohol, earbolleo seld,
snd dixtiiled water,saylog: “Mix and tahisle the vapors,”
o your Inst lesue you remark that the yaper of ammonis
is bhurtful If inbaled. How do you reconclie thess twe
Items? A, We were speakingin & geners! way of the
clcotn of Inhaling the yspors of smmonia, It s only
dangerous when & strong solution 1 need such ss “ague
ammonia fortioris, the stronger water of smmonls.
Tois applied to the skin, csuses paln, redness, veston.
tion, n' d destruction of the part; thus acting Sret as &

befactent, then ar & veal « %4 Jastly os a caustic
orcorrosive. [ts emanations sre also {rritart; when
they como in contact with the confjunctival membrane,
a flow of tearsis the result : when (nhaled. thelr power.
ful sction on the alr passages iv well known. Persons
'n syncope are observed to be almost immedintoly ralaed
from & deathliXe state by mervly fnbaling the yapor of
this sotution, Iu cases of lnsensibility, 1t must be em-
ployed with great csution, for If used Injudiciously se-
tious or even fatal consequences may be the result,
Whep swallowed It acts as & powerfully corrosive pol-
son. In small ortherspeutie doses, such =8 wo sre se-
customed to employ In the treatment of disesses, am-
monis acts ss & difusidle stimulant, excitant, or calefs-
clent. It producesa feeltng of warmth In the month,
throat, and epigastriam. The heat of the skin Is some-
times increased, and there 15 s tendeney to swesting,
which, If promoted by the use of warm dfluents and
clothing, frequently terminates in coplous perspiration,
If we compare the eff«cts of ammonis with those of
other stimulants, as camphor, wine, aud oplam, we ob-
serve, o the first place, that the Influence of smmonia
is principally manifested in the gaoglionic and true
spinal systems, while the other stimulauts above men-
tioved affrct the cerebral system. Tbhus the eflects of
ammonls are usually exhidbited on the circalstion, res-
piration, secretion and the spasmodic actions ; but eam-
phor, wine, and opium, though they aleo sficct these
functions, yet priocipally affect the Inteliectual fane-
tions, Secondly, the effects of smmonia are more
trapsient than those of the other agents Just rvferred
to. Thirdly, the vascular excitement cansed by wine
and oplum is attended by dimisiehed mucous secre
tion, and Is allled more to an ordinary fedrile attack.
—Fereira.

17) C.F. 8, asks: 1. How high a d
n&an be obtalned from gas n:m,iyth m&’
Bunsen burner, upon a theet fron surface? A, This
depends upon the quantity of gas consumed Ina given
time, a5 also {ts quality and the construction of the
burner, which ts variable. 2. Is there anythiog better
than the Bunsen burner for procuring a high heat from
gasflame? A. There is nothing that will compare with
it in point of economy.

What Is the bolling polnt of crude petroleom? A.
Petrolenm cannot be #s/d to be a homogencoas sab-
stance, but must be looked upon rather as & mixture of
an ludefinite, and apparently anlimited, varioty of sim.
Uarly constituted compounds. So Interminable s the
number ol these compouunds, and 20 (nAnitesimal ure
the shades of difference between each momber of the
seriesand the next In order of saccession, that the
only praoticsl method of classifying them has been to
group the products of distilation Into classes, sooord-
g to thelr spectfic gravities, designating the number
of the seriea belonging to each class with one generle
name. When petroleum is sudbjected to distilation, the
lightest and most volatile of the substances which com-
pose It Qlatils over at first, the products growlog heav:
ter and less volatile ax the distilation proceeds and the
heat s {ocroased ; and it Is by taking advantage of this
clrcumstance that the distiller i enabled to ssparate
the several ofls of which it s composed. according to
any desired clasatfication, the iines of demarcation bes
fog determined by the specific gravity of the lguid
whict diatile over. This {s what is Known as fractional
dtstilation, Theclasstfcation ususlly sdopted by dise
tlers ia o follows : All above 88° of Baumd's hydrom
oter (s onlled ohymogene, from 58 to 10 gasoline, from
70% to 50* naphths, from 60° to 50° beuzine, from 8 to
85 kerosene, from 33° to 28° lubricating ofl,

{18) J.T. and others ask : How is rosin oil
made? A. Itiss product of the dry distiation of ro-
sin. Thoapparatus used consiets of an fron pot, a head
plece, & condensing arrapgement, and & recelver, Ia
the distilation,a light oll comes over firs!, together
with water. A% #oon asa cessatfon n the flow of the
distilate ocours, the recetver s changed, and the heat
Is further ratsed, when a red colored and heavy rosin
ollcomes over. The black resldue rematning In the
pot 1e used as plteh. The Mght ofl, ealled pinoline, I8
rootified, and tho nootic actd water,0assing over with It,
18 saturatod with ealelum bydeate, fltered, and evapor:
ated to deyness, and the calclum acotato obtatoed I
employed tn the manntacture of acetio aoll, The rosin
oil, obtatned after tho 1ght o1l bas parscd over, has &
dsrk violot biue color,and 18 called “ blue roatn ol
Tho red oll is bolled for a day, the evaporated water
belng roturned to tho vessel; next day the water "
drawn off and the remalniog rosin ofl lasaponified with
causticsodnlye of 36° Baumé, and the resulting almost
colld mass 1a diatilled a0 long as oll pasars aver. The
product obtalued fs rectified rosin ofl, whichis allowed
to stand in lron vessels, protected by a thie Iayer of
gypaum, whareby atter  fow weeks a porfectly clear
ofl 1s obtalned, free from water. The oll of Arst quality
1a obtatned by & repotition of tho foregolng operation
upon the once rectified ofl. The resfdues of both opes
rations aro melted up with the piteh,

(19) J. 8. J. asks: What is the .bn‘af.ﬂ
iro 1a

ronsuro 6f & oylnarical boilerof 60 fucties 4
of % 160k plates, with w stogle n: of um:r
s safa workipg pressure? A, Bu L 29
About 20 1bs. per square tneh; workisig présuro 3 1bs.

il




OCTOBER 24, 1874.

e ——

(20) P, B, ankn: What do traveling glass
mne.)- bilen in.t'hkulrumpn Lo make Kuuh A ..r'f,. hant
an they produge ? 1have soen them blow up & ball (o
the middie of & glass rod, aud then, by yuction with the
mouth, bring somoe Kind  of » melted lquld into sad
Dall, and silver it over on the lnslde, A, They gener-
ally uso aloonol, 2. Wuat 4o Shey use for the allver-
gl A. Toe following alloy Ia frequently use
parts laad, 2 tin, 8 bismuth,

(21) H, L. C, says: 1. What appearance
has porcelatn olay Io fts natural or orude state? A,
Clayn aro unturally white, yollow, blue, or green, Pure
OlAy 18 white { colored olays aro the reanlt of severnl ad
mixtures. White olay containg but sumsll guantities of
Protoxiun of tron, and hecomes after bhurning yellow or
rody thons eolors, orfgloaitog from the numerous or-
RANIC suDsRnOen, disappoar alter being volatilized by
many fArings, The colored claya change Vhetr volor du-
ring Aring, becoming red or red yellow, ¥lue clays are
prepared ouly fromn those becoming white by contin-
ued burning, 2, Would a good mine of poreelain clay
Do of great valug? A You had better have a sample
analyged, and so determing 1ta exact value, 5, What Ia
the proper name tor poreelain elay # A, The techuical
name I kaolin,

(29) H. A, M, asks: What will harden coal
TAr, 20 that tho heat of the sun will not cause 1t to ren
ormelt? A, Tho only process that wo know of 1n this
counection 1s the distilation of the tar, to obtaln pitch
or asphalt,

What would be the resulcs attaching s force alr pump
tO the steam tabe leading to the cylinder and forciog
AIF In with the steam? Our englnesr thinks the
oxpansion of the alr would add to the power, and prove
Baaviog, A, Sufficlent asts are not sent, In general,
thils plan would be anything but cconomieal,

(28) W. E. L. asks: Could not photograph-
ors place a looking glass 1o such & posttion that sny one
sittiag fora picture conid ook at themaclves, and be
sure to got the desired expression of countenance? A.
Tuey could, It is an old 1des.

(24) F. M. H. asks: How can I ascertain
how many feet a belt runs at any gIven speed of rota-
tion of pulloy? A. Find the clicuuference of s ¢lrole
whone diametor Is equal to that of the palley on which
the bolt runs Inoressed by the thiokness of the balt,
Multiply this olrcumrerence by the pumber of revola-
tions that the pulley makes per minuto.

Waat are the priveipal questions that are asked of &
person 'n order to get an eugineer's licooso? A. You
stould apply to the local supervising 1nspestor.

J. D. W. asks: How are glass globes,
Tenectons, ete,, slvered? How can Lallver n beat glas
without baving to use a hot solution or the ordinary
method of tintull and quicksilver? A nitrare of silver
solution would be too costly, as It would take too
‘much and the waste would bo of no use. A. We ean
give you no recipe that will answer sll your require
ments,

(26) C. B. W, says: 1. I have tried’to con-
struct » cheap telescope as desoribed by you, but (t wiil
not work, The lenses are s mentscns of 14 inches diam-
eter and ¢85 fnches focus, and & plano<convex ) loch io
dlameter, 1 1nch focus, Which way should the lenses be
set, convex alde toward the eye or otherwise 7 A, Otb-
erwine, 2 Wil not o stralght tube do as well ax a taper-
fogonn? A, Yen, 8. How tarshould the above leuses
be from each other? A. 491nches.

27)C.J.W says: Lintend to make o telescope
with m two lnch achromatic object giass of 30 inches
focas. 1. How oin Imake a terrestrial eyeplece forit,
having a power of 80, andanother baving a power of 2
A, Theequivalent focus of a terrestrial eyeplece Is
about equal to the mean of that of the first and last
lenses, Thos If the odject lens (A) Is 1'5” focus, amplify-
fying lens (B) #7,0eld lens (C) 1'@7,eye lens (D) 12 tocus;
the equivalent focus will be 1 55/ and tho power 22  If
you wish a paucratic or variable power eyeplece, make
the foo! (1p sixteenths of an fneh): A 10,824, C 24, D115
tho apertures respectively 9,797, From Ato B = 27,C to
D=20, From A toD =754, wheno the draw tube 1s shut’
A 10D~ 124 when It Is open, Power 16 shat, 30 open.
Disphragm sperture 2, distant 18 from A toward B.
Ditto aperture 5, distant § from C toward D. 2. Has
the Hayghonl: yopl any ad age overasingle
equivalent lens ? 1f o, what 18 1t? A, There is less
aberration. 8 How do you tell the focal length of the
Huyghenlan syeplece, when glven the focal length of
the two Jeuses? A. Divide focus of objective by 3 fo-
cus of feldlens, 4, Will you please glve mos formula
for maklog & terrestrial eyeplece of any power for any
focal length of object glass? A. Sir D. Brewater's tor
ntala ts; Fool, 14,21,27,32. Distances, 23, 44,40, Aper-
tures 56, 84,18 5,2°6; diaphragm at foside focus of oye-
LT RN

(28) Z. ways: I have an object Qluc 2 inch-
ef In dismeter and of 21 fnches foous, | wish 10 lucreane
the leag'h of the focus by means of & copcave leos
placed betwoen the object glass and the eyeplece, so
that my tolaroope aball be equalio power to an ordine-
ry telescope of d¥toches tnlongth with an object glass
two lnchos (o dismoter. What must bo the atke and fo.
ous of the conoave lenn, and at what distance must it be
placed from the object glams? How Ia the calculation
made? A. Place, 12 lnches from your objective, s con-
cave achromatic lons of 1ingh sperture, and 24 Inches
virtus) foous., For optical formuli, see apy work on
phyatcs,

(20) W, B, naks: What is the cause and
what 1a the remedy In case of & person's balr gotting
promaturely groy ¥ 1a it poverty of ua‘u partioular cons
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(31) W, P, H. asks: 1, How In the concave

wurknoe of & glass refloctor for & roflecting tolvscope

siverod on the lnslde? A, Deapor's method of sliver

Ing glans: Diesolve 560 grains Rocholle sl lo 8 ozs, of

water. Disaolve 90 geatns uttrate of sliver fn 4 ozs, of

water, Addaliver solution to At onnes stroni atmmo:

nlauntl brown oxide of silver remains uodissolved,

Then sddalternatoly ammonia and sliver solution care:

fully until the nitrate of aliver (s exhaustod, when &
littio of the brown procipitate should rematn. Filter,
Justbefore ustng mix with the Rochells salt solution
and dllute to B oxe. Cloau the mirror with niteio acld
or platn collodion and treuo paper, Coatn tin pan with
Deeawaxand ronln equal parts, Paston & stlek ) inoh
thick weross the bottom, Pour tn the silvering soln-
tlon, PMutioqalekly the glass mirror, face downwards,
one odge first, Cany the pan to a window and rook the
glamalowly for half sn bour, Nright objects shonld
now be scarcely visidle through the Aln. Take out the
mirror; set it on odge on blotting paper 1o dry, When
thoroughly dry,lay (¢t face up on & dusted table, Stufl &
plece of softest thin buckakin loosely with cotton, Go
KoLtly over the whole allver surface with this rubber
o slroular strokes. Put somo vory Ano rouge on & plece
Of buokakin lald flat oo the table, sud fmpregnate the
rabber with It Thobest stroke for polialing v n mo.
tion lo small clroles, at times golng graduaily round on
the mirror, at times across, on the various chords. At
the end of an hour of contiauous geutle rabbiog, with
oceastonal touchies on the Aad, rouged skin, the surface
will be polished 50 a8 1o be porfectly black 1o obligue
poaltions, and, with moderate care, seratehless, It s
beat, before s'lvering, to warm the bottieof sliver solu-
tlon snd the mirror in water heated to 1000 Fah, 2.What
I8 the best compoattion for s metallic spocnlum for s re-
decting teleacope, and what pronortion should the mets
alntave? A, Copper126°4, tin 850 parts, 4 Howoesn I
grind and polish s congave motalllo sproulum for a ro
fdeoting teloscope P A Conrse, Ane, and lutriated em-
orles, thon rouge, must be applied to the wurface In
curves, at first elroular, then 1o adjustable hypooyclotd
curves,by appropriate machinery or by hsud, The hol.
1ow is gronnd by lead and by Iron sarfaces, and ia pol.
'shied by piteh tempered with rosin,

(82) T, 8, K.nsks: How can I coment a
broken orucible? A, Wo know of no authentic recipe
that ADAWOTS YOUr purpone.

(88) G, B, agks: How can the black geale
on saeot ateel be removed most efotently ? Cold soid
Sl not touch it and for a vmall quantity, the expenso
of & lead bath and spparatas Is too great, A, Wekuow
of no method otherthan those you mention.

(84) R, A.says: I have a RhumkorfT indue-
tow eoll, The connections are perfect as farss | can
see, nnd Lhaven Smoe's battery of two olemonts. In
the battery strong enough ? [t will work at times, but
will give no perceptible shocks, Occastonally the Keep-
or will tap tor a fow moments, thon stop, If 1 toueh 1t
1L will atart again, only tostop as before, Can you in-
form me ss Lo the probable vause? A, It Iy necessary
tor the proper workingof the machine that the keoper
and all connections should be perfectly free from dust,
gorroslon, ete. Your battery 1s amply sufficient for the
purpose,

(85) W. L, L, says: In Humboldt's « Cos-
mow," [ read that ** the early racos of mankiod beheld in
the far north the glortous constellation of our southern
homisphore rise before them, which, after remaining
long tnvisible, will sgalo apponrin thoso latitudes aftor
the lapse of thousands of years." Agaln: “The places
of the north pole will ely belond d by the
stars Beta avd dipha Cephel and Delta Cygni untll, sfter
& pertod of 14,000 years, Vegs tn Lyra wiil ahioe forth as
the brightest of all possible pole stars." If thisbe soare
not the zones and climates moving around the esrth,
slowly but surely, so that what now 1a the frigld zone
was onee the torrid zone, and pice rersa? Again: If,
as Herschel says, the sun (s leading this system throuzh
space, (s another glaclal perlod possible? What 1
the glactal perfod? Was It the physioal condition of the
sun,and was the fce destroyed by the growlog heat of
thesun? Isthe son's heat Inereasing or decreastvg?
Aronot all the living beings on this earth doomed to
certaln extivotion through and by the course of the ns.
tural laws of the Universe In the distant fature? Wil
not the earth become as the moon Iy now,dead and non-
productive? A. Glacial perlods have ocgurred (o both
hemispheres, and may bave been caused: 1, By oleva-
tlon of land 5,000 feet. 2, By changes o the obliguity
of the ecliptie,cansing analternate accumulation of 1ee
atolther pole, This occurred hore from 50,000 to 200,
000 yours ago. 8 The sun, balug now a varlable star,
porfod 11 years, may have emittod loas neat, 4, The so-
Iar aystom may have travelled (n cold spaces compara:
tively destitute of stars. The Iife history of a planet
18 supposed to beentirely comprisad fn theshort perl:
od reqaisite to cool Ita surface from the bolllog to the
froezing polnt of water, belog Inkabited only for an -
finitestmal part of its exintence,

(46) ¥, 0,0, nsks: Can you give me a sam-
plo test by whioh I can toll pure oxide of zine from
adultorated, before 1tis ground In ol ¥ A, Oxide of
#lno and 1t hydratos are white powders, which are ln
solubletn water, but dissolye roadlly In hydrochlorio,
ultrio, and sulpharte soids  The oxide of zlne soquires
# Jomon yellow tint when heated, but it r LR (1]

(40) J, 0. B, of Berlin, Germany, aska: 1,
WHAL 18 e xpeotad 0f amechauion) drafiansn lo Amerl.
o6 Whot o takos n posttion in tho draftiog room of na.
ehing works? A, If hots the head draflyman, he 1s nx
peoted Lo design and superintond the constraction o
allwork, 2, What percentage ob the eatimals of an en
gine does & mechanical draftaman chsrge forthedraw
e, 010.7 A, No general apswer can be given 10 this
question, The compensation recelyed depends upon
the abllity and ropotation of the designer, 2, How do
the propristors of machine works charee for work dons
10 Abetr shops, and 8180 for a man goIng out Lo o Work?
A Yrom 4010 9 por cont profit may be considerad an
AVEIARE BInount,

How many edittons of “ Uncle Tom's Cabin' have
boen pubilished altogether? A, Itis stated on good au,
thority that the number of copleswold amounts to mik
Hous, We do not thinkthat the number of editions Is
Known, The work bas been trausisted lato 17 laa
Kusges,

(40) J. H, F, nsks: 1. Will turpentine do
to preasrye animals In place of arsenic? A, No, be-
caune of evaporatfon. 2, Isthere any book an the an
fmalnof Now York? A. The* Natural History of New
York " oontalpaall the Information you require.

Whatis e standard work on elvil engineeriog? A,
Muhsn's " Cly)) Bogloeeriog.'

In gasoline dapgerous to ute? A, Yes, very.

(41) W, C B, asks: What is a foot pound ?
Well's In his* Chemistry ** says that 1a a force suflicient
L0 ralse 772 Iba, welght to the bight of one foot ; buthe
does not say how long s time may be occuplied o rals-
Ingit, A. A foot pound Is the amount of work re
quired toralse » welght of one pound one foot high,
Wo think you are mistaken in the definition you attri
bute to My, Wells,

(42) H. B, '"'f” Your correspondent J, A,
aaks where tho fallacy fa In the following demountra.
thon : x=1, y=l; thenx=y. X=xy. X-yf=xy-yi=
(x4¥) (x=y)=y (x-¥). X+y=y. 2=1. Hemight have
obtained the same result by a shorter course of algebrs:
$x0=1x0; or both sides divided by 0,2=1. The fl-
Iacy conaiats in 0lvidiog the two sides of an equation
by & divinor equal to 0, in which case the resultlog equa-
ton In not uocessarily right, though It may be so I
Mot canes,

(48) B. F' €, says, in answer to J. L. L., who
asked ua to fire clay for a boiler furnace: Take com-
mon earth, well mixed with water, to which is added »
snal) quantity of rock ralt ; let the water stand upti)
the st dissolves, which will take about 2 or 8 hours, It
I then ready for use. Apply It as fire clay is used, and
your furnace will stand much longer.

(44) B, F. C. says: I sec that a mechanic of
Clovaland, O,, secured 8 good draft andsucceeded lu
consuming the amoke from his furnace by theapplics-
ton of steam In small Jots, which you seem to doubt,
I have o almilar apparatus; but Instead of two jets
thore nre five, and It not only creates s bright light but,
with careful firing, 1t consumes at least two thirds of
the smoke, Where you have a good draft, I would not
advise any one to use [t,as [t creates rapld combustion,
and would canse a waste of fuel,

(45) D. M. says, in answer to I. A, who
anke: Where (s the falisey 1n the demonstration gives
that 31?7 Itahonld be remembered that maltiplylog
an equatirn by a factor of the first degree ralses the
equation one degree nnd Introduces a new =olutio:
which is found by making that factor equsl to zero.
Invertely, If we divide an equation Uy & factor of the
first dogree, the quotieat 1s an equation one degree
less, and has oue solntfon less, which solution 1sihat
expressed by making the diviser — 0. Thus, 1o the pres
ent Instance, x=y or x—y=0 has but one solution. Mul-
tiplying by X, we have x*=xy, or X (x-y)=0. which be-
ing of the second degree In regard tox, has the two so-
lations x—y =0 and x=0. If we divide by x—y, the sap-
ponition that x=y dissppears, and there ins only x=0
From which it sppears that in x+y=y, the quotient ob-
talned by I A, x should be made equal to zero. The quan-
tity y?, subtrscted from each member of the equation x%=
Xy, sincoit does not alter the equation, has nothing to do
with the result obtained.

MINERALS, BTC.—Specimens have been re.
celved from the following correspondents, and
examined with the results stated :

W. F.8.and G. S. A—Your tusects have been put in
the bauds of a distinguisbed entomologist for examing
tion,and will be reported Upon as A0On &% an answer In
rocolved ~W. E. D.—~It 1s plumbsgo —J. E. B.—They
are both specimens of trap rock, and wounld pomibdly
tmake such & paintas you destre.—J. B.—No, 1 Is blig
minous shale. No.21s brown hematite, with cousider
able smount of clay. No.31s Jaspery hematite. No. 4
14 Jaminated arglilaceous brown bemsatite, No. 5 s
clayand sand, cemented with bydrated sesquioxide of
fron, No.6is fosstliferous yellow and red hewatite
Ko.7 s vompact clay. No. 81a bituminous clay., Nod
Inargillyte, No. 101 galens,~F.uJ. R.—Itls horablends
sud quarts =, 0. R—~No. | 1a chaloopyrite, No. ,the
KAy Part s Abrous zeolite ; the green 1s In too mwinute
Partioles for satisfactory examivation, XNo. 8 Abrous

originel white color upon coollug, When Ignited be.
fere the blowpipe, It shines with considerable bril
Haney, You do not state with what you Jer the

amphibale, XNo. 4 1s legcopyrite or arsenide of iron,
No,Slsaxurite. There was no No.# I the box. No, 1
In Nesticolored caleite.

2lno to be ated. Tho substance most Iy
urad In nulphato of baryta; this substance is tosoluble
(0 the welde (except 1o an slmost lmperosptibleamount)
and onn be separated from atne (o that mannar, the in

sticuonts of the blood, which fur for
the bnir? If a0, what should be s ded to enrieh 1t In
that respeot? A, Itmay bo congenltsl or accidontal,
depending upon some conatitutional poculiarity in the
organization of the individual; causes which bave been
observed (o catse It are mental emotion diseare,and 1o
Jurtes, Griof and terror have bean Koown to cause It,
warylog o time from & few hours Lo years. Dichat
Says i The diflareat passiops of the rmind have a remark.
able tntuenes over the iuteroal structure of the hair;
oftan, 10 & short pertod, grief ofteots olisnge fo 1t color,
PIBoling the hale, probably by mesos of atmorption of
the fuids vontained (o (e tinene ¥ The treatmout 1s to
Temoy o the oauses of debility exisiing (n the constitu.
tion by toolos, especially chalybestes and phosphor
acid, and (where dufeotive nutritive power provails) by
means of preparstions of fron and arsenle, and to stim
ulste the akio locally Dy abundant brushing and some
geptlo stimulsnt, such ax cologne wad aqus smmonis
used st the same thwe.,
R, %N“P: It Jou sprinklo salt on a
fy whnien (s rom drownlog, 1t will oome to Ivfe
gt and fy away, WHat o thioanro? A. Thefy (s
mot dead, AILHoagh Le ey b spuarently Ntelos. The
#altabaorbe tho water from the breathiug spparatus of
the fnsect, and 40 restores animution,

fdue feteom noatrong weld solution tn this
Instanoo belng barle sulphate,

What 1a a good tesf 1o deteot Impurities 1o hydroehlo.
rlescld? A Tare hydrochlorlo seld must be oalor:
loas, and loave no restdue upon evaporation, Hydro-
anlphuric mast Jeave it soaltered, aud sulphooyanide
of potassium wust ot IMpPart the least red ting 10
greatly diiuted aeid,

1 hive been told that, In one of Barel’s formule for
the oxtde and ohlortde of #lne ovment, te wred & pors
tlon of garbonate of baryts. Inthis sa? A, Obo of
Sorol's coments contains & per cont of borax or the
nme proportion of anl ammoniag, But wo haye no reo
ord of Auy baryta walt bolng usod,

(7)) I, H, B, nska: What vosscls have made
the fastest time acrcas The 000N, on record? A. We
bellevo that the run of the steswer Adriatic of the
White Btar line, from Quoenstown to the lightalip off
gandy Hook tn 8 days loss 0 minutes, 1o the quickest
wostern trip on record, ‘The Adriatio Is 4% foet long,
andbas s beam of 41 feat,

(38) B L., H, agks: How enn 1 sot the lensop
of aneyepiece ton telarpopn ® 1t I composed of twe
pluno convex lonade. A The Huyghentan eyolens »
ono third the tocus of the fald leow, and Is placed 1s

ewn focal length within the foous of tho Iatter,

COMMUNICATIONS RECEIVED,

The Editor of the BOIENTIFIO AMERICAN
ncknowlodges, with much pleasure, the ro.
colpt of original papers and contributions
apon the following subjeats ;

On Cribbing in Horses, By D, C.

On the Decomposition of Eggs. By Z. M,
PK,

On Mosquitoes, By W, C,

On the Treatment of Criminals, By H, H,

On Floating Magnets, By H, P, H,

On a Carponter's Beneh, By J, O, P,

On u Boller Explosion, By M. A, K,

On the Potato Bug. By E. 8. W,

On the Phylloxera. By R.J.and by R.BS.

On Tides. By P. G, McE.

On an Amalgamator for Gold and Silyer
Oren. By W.'T, B,

On Crucibles. By J. D,

Alo enquiries snd soswors from the follow-
lng:

G, 8,~R L P=d, N, B—E, F,C.~E, L, W.~0.I'§,

Ve

HINTS TO CORRESPONDENTS,
Carroapondents whose inquiries fail to sp-
ponr whould ropeat thom, If not then pab
lishod, they may concluds that, for good rea
sons, the Editor declines them, The address
of the writer should always be given.

Entquiries relating to patents, or to the ps
tontability of inventions, sssignments, eic.,
will not be published here, All such ques-
tionw, whan tnitisls only are given, sre thrown
into tho waste basket, as it would fill half of
our paper to print them all; but wo genorally
tako ploasure in sosweriog briefly by mall,
if the writer’s address is given,

We have some queer correspondents: One
writes to know If we will not be 8o good as
to send & messenger to an address which he
glves—distance two and a half miles from
our offles—to make certain inguiries for him,
It would require one and a half hoory' time
to do the errand, and not s stamp inclosed,
Another wants us to write a letter and tell
hiim where to get & combined thermometer
barometer., Another: “ Will you be
good enough to give me the names and ad-
Iresses of several of the makers of the best
brick machines” ; another wants water wheels;
wnother threshing machines; each writer de-
siros our written opinion as to which is the
best device, with our reasons, and not one is
thoughtful enough to inclose a fee, or to re-
flect that to answer his request will consume
considerable of our time. Another party
wishes s to write to him the recipe for ma-
king ornaments out of coal tar, where he can
buy the mixturs ready for use, and how much
sheckermen will sell for in the New York
market. For this information he sends us
lio gonerous sum of three cents in postage
stamp. Mr. C. wants us to tell him of some
valusble invention, of which he can buy the
patent chesp, that would be suitable for him
to take to sell, on his travels out West, by
towns, counties, ete, three cents inclosed.
Others want us to put them in communica-
tlon with some person who will purchase an
interest in their inventions, or manufaciure
for them, or farnish this or that personal in-
formation, our reply to be printed in the
SCIENTIFIC AMERICAN, We are at all times
happy to serve our correspondents, and when
they present enquiries which we consider of
general interest to our readers, we give space
for them in the above columns; but if
replies to purely personal errands are expect
ed, a small fee, say from one to Sve dollars,
should be seat.

[OFFICIAL.|

Index of Inventions

POR WHICH

Letters Patent of the United States
WERE GRANTED IN THE WEEE ENDING

September 22, 1874,

AND EACH BEARING THAT DATE.
« Those marked (1) are relmned patents. )

Aerial propeller wheel, L, A, Boawell......oovee. 10208
Alarm, electrical thermostatie, W, D, Snow
Alsrm, L F, P, Hanehett. .ovviiveneannans
Alarm, tit lock, M. L. Morgsa ...
Ananunciator, electric, W. R, Cole..
Auger, B, Forstoer .......
Dag tte, Harding & Colvin
Bale tle, A, A. Goldsmith..,
HBale tle, cotton, A. A. Szabo..
Dale tle, cotton, W. H Tillery ....
Hod bottom, spring, W. W, Amos,,
Baehive, L. A, Blatsdell ... o0,
i, expansion, W, L, Parmelee ........
Dllad und dooradjuster, ¥ AL, Hesderson.,..
Dlind slat fantening, I, Verharen.........
L UTRLTEETONS R B O,
Doat and mattress, lite, E. O, Sohartan
Boats, ete., propalling, A. J, Bmmons. .
Holler flue seraper, J, Collleotst ........
Holler water regulator, 0, . Kondall,
D008 Lo BAI 2acernrnrneeissannsasnnsing
Boot-riveting piate, A, Van Wagemen,.
Doot ventilator, Chrlatinn & Chadeayno..
Boots, making, L. B. D, Warn ...,
Brush handle, whitewnsh, J. 8, Landes.
Burial cano, W, 5, Wool..oiiiieansnssnssse
Cann, clostng seams of, Lo Comte & Perkins,
Capatan, D KnowIlom woiisnessersvesanss
Car sod axle basring, J. Ballle.,., .
Car brake, J. B. Worth

Car coupling, . D BOIOB. . oiiiirenaacannnenna. 135,808
Car coupling, G. I, Salmon ...,
Usr coupling, B D, Whittemore,
O, streat, B, Cantor (6o,
Qarbureter, T I, Harrington
Carbareter, alr, Denny & Plerson ..,
Qarrtage bow fastenivg, A, M. Whipple,..
Oartinge, chlld's, B, Coblolgh...........
Ohatrs.eto., foot rest tor, J, Boger,,. ...
Clock, eloctric. B, Sayer,........
Cloek Niting hook, J. Counor
Clothes wringer, 8. H, Strausy,,.....
Coltee, spparatas for treating, J, I, G
Compound implement, L. I, ReNalr.,
Couler, lquiy, L. B, Wagltolk
Copy holdur, B, F. Nu.ting seeesinannnsanyen
Uorn, preacrving greon, L, MOMUITAY.wuavss

Corn alollor, B, L"‘.nuuun\uﬂ
Quitlyator, A, G. W. Foster (r)..
Cultivator, wheol, B. M, and M, L. Kissel)




Catter meat, l.mi:.&-;....
Cutter stooks, mAakiDg,
Dn:.oul.:'d .a....und. D. Francls .

Door exook, L. M. JOhDIOD...ovvvv.ee
Drawbars, ete., dfe for, Leonard & Tapenden.,

Dress pattera ohart, M. F, Carpenter....
Dettl tor driliingmotal, J, Sargent. . ...
Drills 0 wells, grappling, J 8. Muonger..
Drifting meohitne, rock, (. Downlog .
Bleotrio machine, magneto, W, Hockhausen
Bleotric olronlt apllee, W, Robinson,.
Eleotrio battery, earth, W. D, Snow..
Blevator, J. L, Bates
Elovator, P. 0k, oo,
Euglng, alr compr yoJ. WL Middlet
Rogine, eccentrle piston, C, C. Kleln..
Eagine, oscliiating, J, Hemonway.Jr...
Eogine slide valve, stesm, H, Elllot..
Englne valve, Bovine & Wels,,
Raqualizer, spring, W. Miller,
Fan, N, Baridn s
Fare box, Belfield & Snowden.
Fancet, J, Jonea.,.....v
Fauoet, sell-cloatog, T.
Fenoe, portadble wire, . R, Holt..
Fences, bar for, W. H, Strickler..
Fertiitzor, Sparbawk & Ballard
Firearm, breech-loadiog, A. B. Maguire.
Firearm, breech-loading, H, Updegrafl
Firearm, magazine, L, W. Langd
Fire crcape, T. P Fomsyth...oiceee
Fire extinguisher, C.T. Holloway.
Fire extinguisher, G. W.Plerce......
Fire Xindler, sutomatic, E. J. Costello.
Fishing apparatus for vessels, C. Brewster.
Fishing tackle, H. L. SOrague.......eue
Fly bush, sutomatic, L. D. Howard..
Fork, horee hay, E. V. B. Gardoer...
Frult dryer, J. O, Batton........
Fruit jar, T. Hipwell.ooovue-es onen
Fuel, pressing tau for, T. F. Westen.
Furnace for burning kilns, G. C. Surls..
Furpaces, ¢te., metallurgle, M. Foster., 155,140, 155,150
Gas machine. D, H, Irland.. « 165,810
Grate, F. S, Biesell...... . 105,283
Grate bar, C. A, Miller,..
Gultar head, H, W. White.
Harness breech stay, Croug!
Harrow, revolviag, H. N, Dalton......
Harvester, W. F. Bandolph.....covvuie
Harvester dropper, I.and I, Hills, Jr...
Harvester dropper, S. D.Locke,..uvss
Hats, sewing leather in, A, Morehouse
Head light, revolving, P, N. Begln,.
Heater, steam, Peake & Kltchen,
Hinge, table leaf, J. C. Gove...
Horse detacher, I, L. Landis.
Horse detacher, Plllep & Mayer,,
Hose coupling, Stocker & Bertx,,
Injector, W.B. MaCK..ciuveviessannnes
1nsect-destroylog compound, J. W, Tottenham,, 155,174
Jack, lifting, Danze & Boyce. 5 . 155,147
Enife sbharpener, A. Gross .. . 105,158
Ladder, fire, Taylor & Smith, . 155,308
Lamp, O, SweedeyY..ovvunine 155,248
Lateh, Jocking, W. H. Cooke.... « 155,181
Laundry bluelog powder, J. Jackson,, . 165,289
Letter box, W. D. DADD..cuersnenennonnnssn
Leveler, corn planter, ete., Jackson & Irwin.....
Locomotive crank ping, turning, A..J.Schindler 155262
Locomotive water supply, L. M. Clench
Loom picker, S. Mortimer
Loom shuttle guard, E. Beach,.
Lumber, trimming, Lsmb & Frazler (r).
Measuripg wheel, T. B. Wsy........
Mill shoe, fanning, A.J. Cleland.
Millstone dress, M. Vandegrifc...
Mortar, machive for mixiog, P. Waite.,

. 135,188

. 155172

.

1212

Nafliog boxes, machine for, M. Biaser..... . 35254
Necdies, making catters {or, B. Thompson....... 155,158
01l compound, C.E. Selea. veesss 155,206
Ofler, F. Lekr. .......... .. 155321
Ore ator, J. M. Thompson. cresrene 155,866

Organ reed board, B. Bardett,
Overalls, B. Lindauer. ..........
Packing, piston, A, Burlt

Patut compound, W. E. Brock.,
Pan Ufter, W, J. & C. C. Kerr.
Paper box. D.S. Bobeson, .,
Paper, cutting roll, 1. Frank.......
Faper pulp, disintegratiog, ¥, Genin,.
Patterns, guide for cutting, J. Lemley.,
Peg, bat and coat, C. Bass >

Pencl), L. L. Tower, eosasenasassessensh
Flasoforte attachment, J. W, Brackett, 155219
Plle cutter, G. H. Cavanagh............. 155 20
Plpes, sutomatic valve for dip, W, H. 8¢t. Joba.., 1817
Pipes and plates, non-corrosive, W. A. Shaw. (LA b
Pitcaer, molssses, E. B. Mavning (r).......

ereinsees 155,178
sesssess 155,195
. 155,199
155,141
1531

153,322
v 155042
1man

6N
Flanter, cotton, A, G. W, Foster (1), 605
Pisster, cotton seed, W. J, Cook..... 155,
Flaster of Parle, J, M. Retd,........ 185,3%
Fists holder, ple, J. L, Daugherty, 15539
Flow, gang, J. & G. Armatrong . cenns 1550
Flow, jaivarizing, J. T. Manghasm. sessenses J5209
Fost for tants, etc, portable, H. D. Goldemith, .. 15525
Fress, cotton, B M. M'iner. .. vesvseess 19538
Fress, cotton, G. §. Mutrtield....................... 155882
Feemlog paint from cany, G. H.Chinnock......... 153,144

Fristieg prese, Lambd & Prase,.
Pranieg hook, E. E, Stadman
Palley, T. A. Weston...
Pulley biock, A. Sehin:
Pamp box, W. A, Bpooner... oo oee 135300
Panchiog wetsl plates, device for, W, Tucker,,
Pariter, middilogs, W. ll. Lamp,.,, . >
Badistor, stesm, ¥, H. Bundy (r),
Rallway teack, stroet, P. Mikan,...... .
Estlwey tratoe, teillog distances of W. NI,
Resl (or vexttie tabines, G, O. Bates,,.,
Radder tor boomn, ste., L. W. Pond..
Ssd tron, 0. B, feow .
Sale, fireproot, ¥, ', Mather .. .
Saw 107 sawisg stone, §, G, Morrison.

Screen, portable, 1. L, Leach .
Separstor, grain, B, 8, Clark
Sewing machine, W. K. Landfear,......
Bawiog mschine table, J, ©, Vetwar () :
Sewing machise cloth eatter, §f,
Shears, animsl, C, Courtol, Jy.,
£hirt bosom, . Laskey, ., ...
8008, J. MUTPRY .evsivriiariinnnan,

Bhop string fastener, W. ¥, Meunry
Shutter fastening, H. L, Noeton
Stamp bolder, J. M. Kenp,....
Stamp, perforating, J. Slopar,....,

sessnsssnsrmenesss 195045
verss 1553T
wee 153210

Parsons..,.o....,

eee

« 198 2K

Scientific

Steel, manufacture of, T. 8, Dlalr., . 15515
Bt i Ine, A. Dietz... 155,183
Stone, artificial, J. J. Bartlett. . 18515
Stone, artificis), E, L, Ransome (.') 6000
Stone polishing machine, J. X. €1 L 155048
Stove, coal, I Grooentree.. 155,29
Stove, conl, G. Wellhouse, .....oeens setsanee 155081
Stove grate, L. G. Macfsrlane.. . 180
Sugar mold, A. H. W. Sebrader.. . 155,008
Table, pork packer's, W. Notter... L 108,001
Tar (rom pine wood, H, F. Watson.. 189,218
Telegraph, distriot alarm, W, D. Suow., 108,207
Tieket clanp, Liloko & Brilmmer....coocie. 165,047
Toy attachment, carriage, J. D, MeAnulty... 165,91
Toy, automatie, J, B, Curner..., 100,203
Toy dart, B, B, MOIEAD...oovviiie M (R
Tuoes. dressiog endr of, W, Chester.., . 168,040

, 155,460
106,489
. 160,082
168,200
100,088
100,970
. 106,158
. 188250
. 185,0%
185,102
155,863
155,004
. 185,010
160,280
155,008
158,200
165,246
105,41
. 155,101
. 155,109
165,245
voe 105,101

Tabing, weldiog, J. Sadlor, .o
Valve, tost, E. A, Wood, cooviiiiiaiiinnn
Vehlcle running gear,J. O, MeColley,, ...
Vehtolo noat, J. L. Glosslor, . .o
Vehtoles, olip and brace, Ho Baylor. .o

Veloolpede, Dale & Henderer
Veloeipede, H, Thiesson, ...,
Vessol, utiiizing force of waves, E, G. Fox, ..,
Vesseln, proputsion of, I, KIFRCH . woivvivianinnnies
Violln, He W. WHIO, ouvvesrsnmnsnsnsinies
Washboards, rabber for, I, M. Horring. .
Water closet, ete , guard, J, F. Larrabeo..
Water from malng, eto,, measuring, Ball & TItt
Water whoel, Ac B, Renlloouiaiiiiaiinnnis
Wheelwright machine, M, C, Buffington.
Windmill, T, O, LIEEIO, couvavarinsnnens
Winnower, reciprocating, 1, Kellor,
Wood, preserviog, T. Jones,.
Wrench, B, C, Bradloy....
Yarn, machinoe for drylng, W, ¥
Yarn, machine for winding,J. Liebing,....

APPLICATIONS FOR EXTENSION,
Applications havs beon duly fled andare now pending
tor thoextonston of the following Latters Patont, Hear.
{ngsupon the rospective applications are appointed for
the days heroinafter montioned:

81,082, ~Dovan MrxiNa Maomxy.~W. Hotine, Doc, 23,
ALAI0, ~CAnntaGE WORK COLLANS~M, Seward, Jan, 20,

EXTENSIONS GRANTED
50,158, ~ATTACHING SAW HAXDLES~L Pelham,
20,185, ~SA0pLx Trer —S, E, Tomkios,

20,175, ~EaRTi Borer,—A. 8, Dallard,

DESIGNS PATENTED.

7,308 & 7,700, ~Canrrrs.—~H. F, Goetze, Boston, Mass,
1,715,011 Croru.—H, Kugy, Pulladelphin, Pa,

7300 10 7,770, —~Crook Casns.—~F. Kroeber, HobokenN,J.
13T =S0pA WATER AFPARATUS.~G. F. Meacham, Jas,
W, Tutts, Bedford, Moss,

7,772 to 1,31 —=Waron CAses, —8, Strasburger, Boston Ms.
7,170.-Bask BunNING 8TovE~N.8, Veddor of al, Troy N.Y,
7,710 —8pooN HaxoLes,—W, K. Vanderslice et al,, San
¥Francieco, Cal

TRADE MARES REGISTERED.

1,000, —~ELeornio Cuary Bery.—J . Bryan, New York city
1,001, —~Caxes, xro~W. E, & N, H. Camp, Phils., Pa,
1,990 ~Wasiixo Maonxe, —J,Campbell ef al,, West Al
exundria, Onlo,

1,003,011, ~J. B. Hay, Phlladelphia, s,

1 00 —~Dexrirnios,—M, F. Keeshan & Brother, Clneln-
nati, Ohlo.

1,995, —8roves.~C. Noble & Co,, Phlladelphia, Pa.
1.996.—Conx SALvE.—J.H.Richelderfer, Philadelphia,Pa.
1,997.—Soar.—Schultz & Co., Zanesville, Ohlo.

1,993, —BrEAD.—H. C. Stewart & Co., Cincinnsti, Ohlo.
1,999. —FINISHED LEATHER, ETC.—G. H. Thomas & Co.
Middleyille, N, ¥.

SCHEDULE OF PATENT FEES,

Oneach Cavesal... 810

On filing esch application for a Patent (17 years). $13
Ps 820

On issuing each 1 C

On sppeal to Examiners-in-Chlef.....ccivenveveeses . 510
On appeal to C of Patent 820
On spplication for Relssue....... 830
On spplication for Extension of P 830
Ongranting the Extens! R 511

On fillng & Discl wes
Onan application for Design (3 years)..
Onspplication for Design (7 yesrs)....
Onsoplication for Design (14 years).......cevvee.... 830

CANADIAN PATENTS.
Lisr OoF PATEXTS GRANTED IN CANADA

SeErTEMBER 25 to 30, 1874.

-810
$10

3.58.~W. O, Stope, Pletou, Prince Edward county,Ont.
“Stone's [ustantancous Process for Dressingand Dye
ing Furs, Wools, Halrs, Skins, Pelts, snd Hides.™
(Extenslon of provincis]l patent No. 3,260.) Sept. 35,
1534,

3800, P, Gambon), Valparalso, Chill, Improvements in
the means of sud apparatus for produclogand matn.
talning motlve power or assisting to produce and
malntain such power, called “Gamolnl’'s Mechanical
Movement.™ Sept, 25, 1574,

SN0 ~D, Whittemore, Boston, Saffolk county, Mass.,
U, n.; ssalguee, W, I, Rounds, Brockton, Ilymouth
county, Mass, U, 8, Improvements on heel trim «ing
machines, called “Iound’s Improved Heel Trimming
Machine,* Sept, 35,190,

EX1L~D. I, Dotterer, Pitladelphin, Philadelphia coun-
ty, Pa, U, 8. . snd H, Wood, same place, Improve-
ments on locks for alldiug doors, ealled “Dotterer's
Rallway Frelght Car Door Lock,"” Sept. 39, 1534,

IAL—J. Behel, Rockford, Winnebago county, I,
U. 8. Improvements on whietree hooks, ealled
“Behel's Whitlletreo Hook." Bept,m, 1574

SATL~Willlam Fout, Glenw!iliams, Haltos county, Ont.
lmprovementa in & machine for Willng lsnd, cailed
“Fout's Combinstion Beam ™ Sept, 30, 1574

INU~0, T.sprioger, Waolllugton Square, llolton coun-
., Ont. lmprovements o windmills, ealled * The
Ontario Farmer's Windmill'" Sept, 20, 1874,

SN, . 0'lnfreville, Now York city, U, 8. Improve-
ment in setiding mes o8 by & current of clevtricity
in opporite directions by the sams wire snd stmults-
neourly, ealled “lmprovement In Duplex Telography.'
Bept, M, Wi

NN T, troom, Guelph, Welllogton county, Out, Im-
provementis in cooking ranges, ealled “Guelph Eco
nowieal Coonlug Hange.' Bept, 80, 1%

AN ~G. B, Darkes, Alden, Erlo connly, N, Y,, U,
Improvements 1o sxie boxes, oalled “Durkes's Im-
proved Axle Nox for Wagons.” Sept, 00, 1834,

BV, -0, L. Page, Cambridge, MIdAlesox county, Mass,,
U. 8. Improvements in elovators, called “The Fage
Safely Elevator." sept, o0, 1874,

.

)

Amevican.

L. M. O.Crane, Nowton,
. 8. Improvements In sutomatio signal boxes for
eleotro-magnetic fire alarm tolegraphs,oalled “Crane’s
Automatic Sigunl Hoxes for Elootro-magnetic Fire
Alarm Telegraph.' Seot, 80 1§34,

gavmlsmm;

Bock Poge = = = = = « « $1,00 n line,
Iuside Poge= » « = = « « 70 contsn line.
Engravings may head adoertisements at (he same rate per
ina, by measurement, aa the letter press, Advertisementa
mual be recelved at publication ofice as early as Friday
morning to appear n next (ssue,

N EXPERIENCE > BTIEAM AND HY-

, DRAULIC ENGINRER and Deaughtsaman wll 1n-
Sent 810000 or 810 00 {0 8 Machine Shop and Foullprg or
Boller 8hop, Adaress W, 1, onro WILLIAM §TONE-
BACK, 807 Went Stroot, New York Ulty,

-"7-'7 G AUENTR' PROFITS PER
eNe) { «D) waek. Wil prove 1t or forfett $00,
NOw artigon ot prionted, Ssmples sont frae to all,
Adadress W, \way, t

., CHIDESTER, 207 Nrondway, New York,
qullEN(fl(‘H PATENT PLANING AND
h_ MATCHING, Moulmn:x. Ro Hawing and Tenoning

wohines. Dobson Dofentiog Strain Horoll Saws and
Genersl Wood nod Iron Workiog staohinery,

JOIN 1. BUNENCK'S BONS | ,“f",j“g:,‘{;';", N, onty.

ASSIGNEE'S SALE.

UBLIC NOTICE 18 HEREBY GIVEN,
that tho ondersigned, Asslgrao of tho estato of

Margarot ¥, Hanson and Slian ¥, Connor, Bankrupte,
willon the

THIRTIETH DAY OF OCTODER, A. D, 1834,
at 100elonk A, My, at theslops known an the Alton Agrl-
cultural Works, Alton, Hhnols, sall st publio suction,
for gann, the followiog Yenoribod personal property, be-
longing to sald entate:

IROX WORKING MAOUINERY :

1aixteen foot Engine Lathe, 1 elght nod one-half foot
Eogine Lathe, 1 ten foot Eugloe Lathe, 1 seven foot
Engine Lathe, 3 Boriog Latbhes, 2 Deill Lathos, § Pross
Dnlly, 1 Bole Catter, 1 Serew Cutter and Dien | Power
Poncn wod Shears, 1 Power funch #fth Punches and
Dies, and self noting gange for eider mill hoop, 1 three
snd onehalf foot Planer with milling attacuimeant and
at gntter, | Balancing Frame, Palley and Counter
Shift, 2 Horton Cnuvcks, § cas Genr Chucks, 1 Patent
Chuek, 1 Key Seat Cutter, 1 Nut Machive, ninety feet
Lino slntum‘ and Palleys, 5 Grind Srones, shafts snd
frames, machinis!'s tools, tape, oles, die pintes, oto, ate,

1 Blackamith's Fan with oounter shaft and p'pe, Bolt
Muchioes, Tyre Bender, Ky Bolt Machine, 171rip fiam-
mer with counter shaft, Anvils, Sieoges, Hammers,
Tongs and other Blacksmith's ‘rooln.l Fouudry Fan and
Pipe.Jot of lron klaske,lot of wooden Fiasks, Patterns,
b?'"“" Rattle Box, Coal M1, Stoves, & Platform Scales,

1 Cans,
WOOD WORKING MAONINERY !

1 Croms Cut or Rallway Saw and Rip Saw and Table,
1 Bapa Saw und Table, 2 Rip Saws nnd Tables, 1 Galning
Machine and Saw, 1 Gang Saw and Table, 1 Head Saw
and Gavg Boring Mschine. 1 Gaug Borlog Machine, 1
Boring Machine, | Power Mortiser aod Borlog Mactine
with Tools, | Koot Mortiser, 1 Turning Lathe with Tools,
2 Pin Machines, 1 Fan Side Machine, 2 Sand Papering
Machipes, | kmery Wheel Saw Gummer, 1 Saw Gummer
and Dies, | Rogers' Planer, 1 Upright Suaping Machine,
1 Tenounlog Machine, | Matehlog Machine, 1 Ghamtering
Maching, 1 Danlel’s Planer, | Fay & Co.'s I[ron Frame
Moldipg Machine sunmu alzv), 1 Sixteen foot Lathe
with Scoteh Rest,] Paint Mill, 1 Power Shoars, 3 ouir
Stears, Circular Saws, Augers, Sleogoes, Patterns. Han
Trucks, Wheeloarrows, Hydraul'c Elovators, Line Shaft.
fog, and all other tools about sala Machine Shops, toge-
ther with 2 Champlon Threshing Machines, comolate, 2
Secoond:band Champlon Thresbing Macolues, 120 Cider
Mills, 1 Iarge Portable Press, Lumber, Iron, Machioe
extras, Safes, Desk, Letter Press and other offico Turni-

tura,

Also, tha life estato of Margaret E_Hanson In the fol-
lowing described real cafate, viz: Lota 1, 2 snd 8, In
bloek 8, 1ucluding the bulld nga thereon, Known as the
Alton Agricultural Works of Hanron and Connor; the
Machiue Shop Is 8 story brick, wi'h slate roof 50 by 100
;31‘:):. gilck:ounury 60 by 60 feet, brick biackamith suop

cet,

The above property 18 desirably located on the bank
of the Mi-s1ss1opl river. near the depots of the Chlcaro,
Alton and St uis, and Indianapolls and S:i. Louls
1

lroads.
A. T. HAWLEY.
Assignee.

Hy sulsctiiuus ot oive SCICNCe ua
Henlth,a First-Class Monthly, which
teachies How to Preserve Health
and How to Restore It, by satures
Remedics, $2 a year, 2 cents a No.
Three Months “On Trial” for
25 cents. Agents can do woll, Cash

> and great P D
ing Machines ar Wholesale
Prices. Send stamp fof Circulars
S. R. WELLS 359 Brosdwy, N.Y.
GENTS.—Fast selllng novelties; new articles;

lowest prices. Send for circalar. Samples 35cts.
NaTiox¥aL NoveLry Co , %01 Broaaway, New York.

- —

Bills

[OcTOBER 24, 1874,

he Phrenological Journg
months

ror500.
Tenches Choice of Prre
sults ;. Whom 1o Mnrry |
How to Rend Charncrer
nt n Glance, Try 6. Mot
Attractive Presius Offers  ovor
made. A first-oluse Sewing Mns
chine for threo-fourths 1ix
price in salveriptione. Band Stamp
for Prrticolnrs, 8 R WeLs

169 Brondway, New York.

For%l NSSAI,E—AN UNFINISHED IRON,

OREW STEAM VESSEL,
bottom and water-tight nomptrugoEn. Haytig apatis
+ B0 feet,

Leugth between Perpendioulars
Breadth of Beam,,, . ABCLAY

“Ou Trial”

SR OF "ON QSulN

Depth 10 Main Deck.uvausiaes o0 Uy
Dinplncement at 22 feot draught.. + G000 tony,
Area of Midship Section,.,.. . B0 8q. M,
Number of Trausverse Bulkheads, .
RNGINES.

Two pairs, esch pair driving one Scrow.

Diameter of Steam Oylinder... T Inches,
BLroke of PI8LON. cuevierenrninns .

Surface Condennors, ares. ........

BOREWS,
DINMOtOT. e ssenrnnaraonanas

. 12,560 8q. 1L,

. feot
n o
8
BOILERS.
Ten In number ; Ordinary Horlzontal Fire
Tuabular Type.
Totsl Hesting Surface,.. o 28,000 3q. 10

Grate Surface,. L

This vessel was Intended to be completed for t
of New Jenrl usan [rouciad. The ‘}nm were phr:;?:::t‘i
and the work was carrled on under the dircetion of
General Grorox B. MoCLrLLAx, U. 8. A, All mate-
rials, and the workmanoship are gusianteed to be of ine
tu;ll_{.I p?nlglo duc-h:llo%.' i

e funds appropristed for the purpose of comple
the vessel not rovlng.lumclent. fbnm Ludlh!ureporl:gz
Btate of New Jersey has direcied rhist a sale be mads 1o
the hlinnl bidder. " A Commissfon, con ng of

Hiy Excellency Gov JOEL “ARKER, of [renton,

ice- Ch Axzt Dopp, of Newark
Eonoﬁ%bég ‘Elcl;un. W. W. Bnrrres, and 8. B. Dob, of
»
has been sppointed to effect such sale,

Blds epdorsed * PROPOSALS FOR THE PURCHASE OF
IRON STEAMER, OR OF PARTS THERKOF,” Ay Do address-
€d 10 the GOVERNOR OF THE STATE OF NEW JERSEY, Dy
whom they will be received at Trenton, N.J,, until |2
o’clock, M., on the second awsy of November next, at
wglﬁl‘-"tclum’cor{‘hey will ble publicly opan%dl. $

roposals, and a et containin
detafled description of the vwempuuﬂy comnlelsd..
OXCcept a8 to armot and ar may be ob d by
addressing elther member of the Commission or the
undersigued,

Permission to examine the veseel, and to inspect the
premiscs, may be obtatned (by Intesding purctinsers) «n
upplication at the Drgv Dock, where the shlp now lies, or
to the Cousulting Eogineer to ths Commission, who
T R e ST S e e s S
" machinery, and to give ot
Infoninsjion respecting the vessel, &t

E. H, THURSTON,
Conaulting Engineer to the' Commission
Hoboken, New Jersey,

United States of America.
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Important to the Trade.

1. A cheap Mucllage, suftable for pasting Labels on
Glase, Tin Cans, Woud, Iron ano Stone.

2 The Souble Glass Liquid and Jelly for Soap, Ce-
menr. Artificial Stone, Palne ang Fiveproof Wood,

$ Bydrofluoric and White Acids, tor Etching and
Rougblog, of uoiform -lun‘;h.

4. Nickel-Plating Materials, Salts, Anodes, Polisning
Powders and Apparatur, Rouge.
5. Glars Manufacturers’ Arvicles, such as Arsenle, Ba.
rax. Mapgatiese of the highest strength, Zafre, Oxides
ot Cobalt, Uranium, ete.
6. Stee]l Makers' Iogredients—Wolfram and Mares-
nese, Marble Purty, Felscar, Fluorspar, Boest sth x, Cry -
olite, Tale, Asbestos, Bisck Lead, sl rare Chemicals.

L. FEUCHTWANGER & CO,,

180 Falton St., New York.

PATENTS-

The publishers of the BOIXNTIFIC AMERICAN have
scted as solicitors of patents In the United States and
foreign countries for morethsn a quarterof a cen.
sury. More than FIFTY TROUSAND Ilnventors have
svalled themselves of thelr services. All patents se-
zursd through this agency receive & special notice in the
SOIENTIFIO AMERIOAN, which frequently sttracts pur-
chasers for the patent.

Inventions examined, and sdvice as to patentadlility froe

Patents obtatned in the best manner, and with as 1it-
tle delay as possible,

Caveats prepared from efther model or drawings, and
gled In the Patent Office at short notice.

Special examinations as 1o the patentabllity of inven-
tons wade, st the Patent Office, on receipt of model or
imwing and description; cost for thia search and re-
port, 8.

Trade Marks.—The Iy PAp for se
protection to manufacturers and merchanta fn thia
country snd abroad are prepared at this office,

Desigu Patents, for protecting artista and designers
) aDy DUW Ornaments work, are Quickly and gheaply
obtalned through this office.

Copyrighita obtatned,

Forelgn Patents are soligited in all countriet where
satent laws exist. Pamphlots, contalning the cost and
full particulars, matled on spplication,

Canads Patonts.~Canada 18 one of the Dest countries
tor patents. The cost depends upon the leagth of time
tor which & patent is desired, Full particulars by matl
on applioation,

Weo shiall be happy to confer with Inveutors, examineg
helr moaels and drawinge, and sdvise with them as to
sbtalniog patents without consultation feo, Every
<nd of Information pertalning 0 patents, st home or
sbroad chieerfully given,

Send for pamphlet, 110 paged, containing lsws and full
trections for obtalning patonts, Addross

MUNN & Co0,,
Publiahers SCIERTIFIC AMERICAR
37 Park Row. N, Y.

THE

Strap File and Binder,

ADAPTED FOR THE SCIENTIFIC AMERICAN
AND OTHER ILLUSTRATED PAPERS,
This File and Binder | iy of stift co L]
cloth,with & flexible back, and broad hesvy leather strap
across the back at the top abd bottom of the inslde, be-
tween which are stretched stout cords, for holding six
or twelve montha' numbers of & weekly perfoaical, a%
{llustrated by the following cut:

SCIENTIFIC
AMERICAN.

The File is used by merely opening & paper to Ita cen
tral {old, aud alipping one side under the first vacant
cord on the right, allowing the cord to rest fn the cen-
ter of the fold.
For the convenienee of onr subscribers, wo have hada
supply of Files constructed ax above, holding Afty-twe
papers, and lettered * SOLEXTIFIC ANERICAX" 18 glit on
the atde.

Price st this Ofco. FRTOTOR | & ]
by mall, postage prepald....... 1.%0
Address and remit

MUNN & CO.

PUBLISHERS SCIENTIFIC AMERICAN

Shresraunsedsnasanes

-

vuaxon Orrioe—Qorner ¥ and 7th Screets,
“sabington, D, O,

87 PArk Row, New YORK.
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BOURNE'S

Recent Improvements in the
Steam Engine.

RECENT IMPROVEMENTS IN THE STeAM
Bxo1xe. cq,,"gm,.r Deseriptions of the more Im.
portant Eogioes, and Among them of the Steam, Alr,
and Gas Eogine, HBelog a Suoplemont to the Cate-
chlsm. By Jobhn Bourne, With 120 Illustrations,
Price $1.50 by mall, free of postage,

QONTENTS —Preface, Thermo-dynsmics, Super
henm:. Modern Forms of Hollers, !‘mmrllnn- ot Boik.
ers, Smoke Burn'ng, Giffard’s Injector for Fesolug
Bollers, Detabaro’s Steam Jot, on the Banefl: of Yteam
Jackets, High Peeasure, l».xnlnu\rm and Sarface Conden
sstion, Balanced Vnh‘n Link Motion, Starting Uylin
ders, Combined Scrow ‘and Padiin Eagines, Modoern
Forms ol Screw Koglnes, on Batancing the Momentom
of En f"’" Marine Governors, Saacts and Shuit (lenr
1ogs, Actoal and Nominal Horees' Power, 00 1he Realst
ance of Salpr, Double Screws, Varic us me- of Sorew,
Land Eugilnes—uumerous "x‘mplrl with 24 Ulustes.
uons—wMartae Engines, with 18 (lustrations, Locowmo-
tive Eaglnes, with 34 tliostrations, Locomotive for Ran.
niog on lc- Locomotives for Common R ads, Steam
Rol ers. Steam-plowing Eosgine, Portadle Kogines,
Steam Fhe Eugines, ote. ete.

The above, or any of my Books, sent by mall, free
boouge at the pablication prices
My new ana enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS—# pages, Svo.—scut free, 10
any one who will turnish his adaress.

HENRY CAREY BAIRD,
INDUSTRIAL PUBLISIER,
40€ WALNUT STREET, Philadelphia,

BOoRaw CHAMERS, URILL vater,
Ove palr or t n--rn ot n-n ty apy address for V.,

10 13, 1, 16, 18, « 95, 3%, 30, 32, 36 40,45 nreads (o 1.
ol Onune. uulnprl ql le Lo all who ase Twist Orilis,
sent free b S0, Price Listof Small Tools free.

uuou.\ux & Wlul nu\ 1 Cornhill, Bostoun, Mass,

A Set of 12 Steel Lathe Dogs,

From 3 lo sinch 170

.0

Trom, from ¥ lo |uh |;Aﬂ.

A5

18et ol Steel clunpo 12.%

SIPOM.  ®  cirsgcsssesveszacessgeestosensves 10.W
Expanding Mandrels hxlu uylm‘ from N tod

taches, &c.

Send to O, W. LE COUNT, South Norwalk, Conn.
for C rcular,

A ASON'S PAT'T FRICI‘ION CLUTCHES
are manufactured by Volne Mason & Co.
ce, K. 1. Agents, L. B. BE ms.to um streot

Row Yores TAPLIN RICH S CO. Avrod (hlo.

TONE SAWING MACHINERY.

Merriman’s Patent, Also, Hand snd Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.
MAGNETS—Permanent Steel Magnets

ol any form or size, made to order by F. C. BEACH

00, 263 Brondway, New k. Makers of tho cel-

('t:r-u& Tom Thumb and lllnlll.nn Telograph Lnstra-
auts,

The American I'urilno Water

Rocent unproud nu submitted to
bhorough sclentifico tests by Jamer
Emerson, showing the following use
ful eflect of the po\ur of the watle
atl uuea buxng highest results oy
er kn
?crcunun of hnonu x,snm
LI X, 78.78; é
k'; °flm' Mr:n Y33 (g:unuu::a of
ull repo xnu 0
8T :ﬁu.s TEMPLE, Day-

ton Dh

RON pRIVUEN—ULARKEE, REEVES & LO,,
PHENIXVILLE BRIDOB WORKS. Office, 410 Wal-
nat Street, Philadelphis, Pa
Ities—Accurate Workmansh p—?hunlxcolnmm
se of double refined lron. No welds. All work
done on the gnmlm. from ore to ﬂnuhed bndm
Illustrated Album mailed ob receipt of 75 cents.

MPORTANT FOR ALL LARGE CORPO-
BATIONS AxD MANUFACTLRING CONCEKNS, -
dw'u:hwﬁﬁt‘;ﬁ:oym%"b? aB of 8
¢ ' roachies difforent

.
stations of his best, Send fors O\mulu
J.E.BUEwX, P. 0. B 'x 1,057, Boston, Mass,
N. B~This dotector v coverea oy r.wo U. l. i‘lunu.
ulu or ullln. h.'JIG instram thout au:

ettty Pury " -non-oﬂu' "ilaw
v

P. BLAISDELL & CO..

Worcester, NMass.,

Manufacturers of the Hialsdell Patant Upright Drilk
and other trst.clas uu:uumu' Tools.

Ladies at Home

Aud Menp #0o have other businees, wanted as avonta,
Novel piaas, plessant work, GoOD PAY, Hand Soont
slamo ior |,ur|lcul|u THE GRAPNIO UOMPANY, Wl
Park Place, New York

H: WESLEY PERKINS,

“SCIENTIFIC” ENGRAVER

31 PARK ROW, N. Y.
ILLUSTRATIONS OF EVERYTHING,
DESIGNING, DRAWING, AND ENGERAVING,

WESTON'S CENTRIFUGAL MACHINES

For bale, seversl of the above to Aeat rate order, usnd
& few months In o Sugar Welnery nrnl olt of servier
Annly.by u-u:r to elther THEO. HAVEMEYENR B
Wall St , Now York. or MESSKS. WANKISON, WAVE
MEYES & CO., Fliladelphis, s,

¥ '
STENCIL DIES Zssutnics
l 4 cotmp ou W'I"lll for Clothing
Slencile and Key Cnocll. with which yousg men are

makis w Il.'ld for eal u‘uo and
Rrrdte I’KPIILII‘

Wit do all kinds of Jointing, Square or Beve
Ntralght, Clronlar, and ll“plhnlk

Noelng i Sawing ; Ihnlnu Nouting, ote,, ote,
MORIZONTAL AND UFRIGUT DORING
PLANING AND MATCHING MACHINES,

BENTEL,

Bend for Oatalogue and Price-List.

RUSSEY 8 IIATIONAL

.%' Cottage Architecture.

Neow and Original Deatgns, Workin

Seale Drawings, and Detalls for sl
< Btyles of low-priced Houses, with
Specifications and Cost. Just Pud
fahed, Royal quarto, Poaupald, §4,

WOODWARD'S 100 WORKING DRAWINGS
NATIONAL b yoocincations s Batimates
AR(‘I{ lTECT M“vlrlul DOLLAKS, post.

MONCKTON'S NATION m
STA-BUILD KL VAL Six Dellars, post

NONCETORS RATIONAL ) 00s Dll ¢
CARPENTER & JO1NEIR. f 4 Sningindb i

ORAV(vL JI'DD CO., 245 Broadway, H.\

STEAM PUMP

Niaya/ra, Steam ym Pump.

n Adnm ., B*oolln N.Y.
THE JOHN HARDICK

Niagara Steam Pump.

HUBBARD & ALLER, Brooklyn, N.¥.

P“ongg Fortoo r.u .ll

DROP PRESSES, E‘J:“““ "‘ T

OOD-WOBKING IACHINEBY GEN-
8 lsluu Woodwom Flanorsand Rioh-
udlon'l r-{amﬂ? rov 'l‘uon whlnn.
.oorno'

AT KOGE & KICHARDSON,
852 82
‘[I “[11'17_1 WROUGHT,

Gxo, STixsox & Co., Portiand, Malne,

IRON
Brams & GIRDERS

HE Unlon Iron Mills, Pistsburgh, Pa,

Tho attontion of Kngincers -nd Architects 1a callod
1o onr tmp rovod Wron.h t«iron Boams and OGirders (pat
onted), ln wh OL% mpound welds betwoeen the stem
snd flanges wh Ave proved so objectionable in the
old mods of manufactu n. o entirely avolded, we aro
E‘n ared Lo furniah all #izes At terms ad favorablo as can

obtalned elsowhore, Fordescriptivelitho r- haddrose
Darnegio, Klomas & Co, Union Lron Mills, Fittaburgh, P'a.

PATENT

wi/ny and Matching

lnd lolclu Mach! nl.()ny. Wood‘i Flaners, Balf-olling
' Arbars, And o ? ( ?’ WO machin rn
B A, WOODE MAGHINE 00, T \berty at., N, Y.
Sond for Clroular, ote, L1 Hudbmv «l, hoston

PATENTS I, T, H, RAMSDEN, Bryan Block,

sold nnd Ohtosgo, N1, Meco nnnlul l’nullmw and
Introduood, Msnulacturers' Agent,

EW & IMPROVED PATTERNS —MA
CHINIATS' TOULS-all pines—al low prices, w
. BOULD. VTt AN, J. KK Ave, Nowark, N, J

$77 A WEEEK to Male apd Feamale Agenta, o thely

logality, Qouts NOTHING to try 15, Particalars
FREE, P, O, VICRERY & CO. Au(ulu Me.
e ——————————

v lnlll.l Send twenty-fve ceats to GEO, F,
lu‘u‘\"}l L & OO, 4 Park Row, New York, for their

Bewipapers, and e numnuohu'lu( cost of advertising.

particularn nlulumlA Co. Bankers.? Wall St N ¥

MACHINERY, ¥ it AR

samples 1o S.M.8 Banover 811 Wass.

0 ’ aur.'n HOISTING
0. 348 BROADWAY ﬂﬂﬁuﬁq

1UBOIS
DAV ;/;le ﬂl‘N\T\“m

N cUP

S¥. COR. LEOPARD & DTTER G pwn*

oo W.N ¢ wm. Lx‘:r\l.tlhl
Maguf e Prove

ols’ sod "w worth ?’h-%luulw. Matching, Sav

and moldin, I’nualn.. Morlsiog, Bnﬂa&&lnslng. Ver
tical, and (‘mu Iar wing Machines, |}

mor-. hmll [ lhll'l), Cut-off, snd Ripeaw Ms

Wood Turning Latbes, and % verions

Other o kinis ' of Wood-working Machinery. ““"’Vw

n

L) liste o applieation, Manufaect
- "‘°ﬂ 9=L°ou3’m Libarty st, Now

ORTABLE STEAM INUIN;HU‘ UOHBIN
1ug the maxt lm.dnn ey
M'ﬂi‘l ‘1:“‘:':-1‘.‘: “n more than | u
oahl Warranted satistactory of 30 ulo:.mal ve

slronlars sent on & uc-mn. Adcreas
THE J. C. HOADLEY CO. Lawronos, Mass.

AGENTS WANTED.

Men or women. Sig 2 week, Proof
furninhed. l{uunc-u e antaod boeos-
: o with po s ks. A 16 page cucular
and Valuable Samples free. 8@ A postal
card on which to send your sddress

costs bt one cent Write &t oie tw
M. REED, 81y s7., 20w YORK. ,

'oon-wonxnve M ACHY N

HAS NO EQUAL FOR VARIETY QUALITY, AND ECONOMY OF ITS WORK.

s Mauariog Planing Steafght and Jut of Wind, Parallel or Taper;

folding l'v\lll‘| Halning : Galning s Plowing ; Rahbetting; Cornering; Bevelings

lnnruulllu Grooving: Hand- Matehing; 'Jlmmlhliu:' Thicknowslog i Deading; Flating; Chamfering; Ronndiog;
L

j The Toll- Gate | Prize Pleturesent tree: As

por day st home. Terms Froo. Addrems ||

Pamphiet of one Awndred pages, contalutng Hata of 3,000

810 to $1000 &5t mu i

ERI’

MACHINES, SUPERIOR TO ANY IN USE.
nd other Woodsworking Machinery.

MARGEDANT & CO., Hamilton, Ohio,

, !npnio:nﬁ em! 30 objects te
fnd! Address, with -ump.). EY, Buffalo, N.Y.

lIUUK WA I.’l'!llt M'HJINK.

The lowest-priced good Eougine eyar
conatructe |l Boller and KEngine made
of the hest © luarcosl fron, Compaet,
subatantinl, economieal, and eanlly
wanaged; Boller, Goveraor, Pumps,
and o) Trimmiogs complete for run-

ning st low price of
8 Horse Power . .. $2.nl 50
203 60

“" "
l" Daltyered on l ln. llu(rd at

"F00S & JAYNE,

19 Linxnry Sreeer, Nxw Yonx

E. M. MAY0'S PAT. BOLT CUTTER.,

trmnd for luu-lnl—d Clreular, mnrlnn-u m:lo

(1 (LLASS \ OUI DS for Fruit Jar Jarn, Lampn,
T Bottles, lnk Atands,ate, made by i1, BIROOKK
15 yours Con, Wiutre Axn Cwirun STe,, N.X, Forasny
thing new 1o klsss you will require & mould 1n
PARTIOULAN ATTEXTION pald to JuU?lm for
INVEKRTORS, Send model or drawing: Isclose lump

JHINGLE AND BARREL MACHINERY —
proved Law's Patent Shisgle and Heading Ma-
ne, timplest and L I3 use. Saioyie um.
md ﬂ.nve Jolatars, Stave aallzers M!n.
Turners, 8¢. Address TREVOR & Co. w.non. N, #"

]:()Rhl.\n & l"lNlBHlNU MACHINERY,

Fixtures and Toals completa for making guns, sew-
{og machines, ete., 1o model, furnished to order b

THE PRATT & WHITNEY CO., Hartford, Conn,

BLAEKES PATENT
a Stone and Ore Breaker

| 37 Cruahies all hard and brittle substances to

) any required sizé, Also, sny kind of

STONX for Eoaps and for CoyoReTx, &c
Address BLAKE CRUSBHER CO.,

New Havan, Coan

FORTUN Foxr ALL In the Rubber Stamyp

Bustness. Address Doxxax’s

STENCIL AND STANF WoRKs, Baltitmore, Md.

BOULT’'S PATENT
Reverse Motlon, Paneling
Variety Mouldiog, and
Dovetsiling Machine cats
Panels of any deslgn or
style ot
Moauld In the
solid wood
with neat-
ness and dis
patch
Foutes an
DOves l(-l
Windows —
Stalrs — Car

Mouids fine
bracket and
general
scroll “kork
It {» a first class Shaperand Moulder. Dovetalls all kinds
of Draweracd Jnln‘: Work with thick or thin stufl. War
rinted Simple, Durable and Efficlent. Send for cirea-
lar and sample of work. Manufsctured onlydy B. C.
MAEA'Y CO.. Battle Creek, Mich.

1,4‘08 LEGAL ADVICE CONCERNING

Infringements and Patents, consuit E. B. McMAS-
ER, Counsellorat Law, 5 & 11 Nasaau st., Eoom 3, New
York. Counsellor and Advocate in Patent Cases.
OODWORTH SURFACE PLANERS
£125. Planers and Matchers, §550. 8. C. HILLS
51 Courtlandt street New York.

Andrew's Patenis.

lollolon.i Friction Grooved, or Geared Helw

every wa
wi? Hiore ﬁ Prevent Accident,
"°§§'_:§. s :.?:.:gublo and Single, 1-9

llomt?tl ::::

Centri ' f‘
r-vo r-.ln. eto., with

}, ‘.S‘lb'grvlo. Durable, and Econemicnl.

ummcws & BRO.,
414 Water Streot, Now York,

— STEAM-PUMP <+ |

PAT.AUG.2,1870. DECEMBER 20,1870 |

119,000 Cash Gifts,

COMBINING SIMPLICITY AND DURABILITY TO A

REMARKABLE DEGRLL.ITS PARTS ARE EASY OF ACC

AND IT 1S ADAPTED TO ALL PURPOSES FOR WHICH
e STEAM PUMPS ARE USED <

«cGA . CARR DO+

MANUFACTURER AND PROPRIETOR,
43 CORTLANDT ST. NEW YORK
- >CARRS POSITIVE CIRCULATING

@ STEAM RADIATOR

THE ONLY UPRIGHT STEAM RADIATOR
MADE WHICH HAS A PusmvE CIRCULATION

WROUGHT A AND CAST
'Ron p E\BR.WSzSW ORK &c.

HbMBi L\,\H AM AND GAS FITTE

END FOR DESCRIPTIVE CIRCULARSEPRICLLISTS

EICIULUUNI

unm\-q wu.

-ll- ud L.u- L
-.luucun » hl llu of 1,..
Machinery, Stoam

lll 7-()0() IN Us

BLAKE 8 STEAM PUMP

Send for uulncnn 0RO, BLAK
Boston, Now \uvk -Coicago, M1,

fOR STEEP
AND FLAT

ESTBD 1856.
SAMPLES ¢ CIRCULARS

READY roofine Co.OF N.Y

64 CORTLANDT ST.

AOTIER COACE

IN AID OF THE

Public Librarl of Kentackys
November 30, 1874

DRAWING CERTAIN AT THAT DATE,

LIST OF GIFTS,
One Grand Cash GHE....ooouiiereamssnns $230,000

) READY
ROOFING

One Grand Cash Gift. . 100,000
One Grand Cash Gift.. 73,000
Une Grand Cash Gift.. 3v.000
One Grand Cash Gife 23.000

3 Cash Gifts, 820,000 e-ch = 100,000

10 Cash Gifts, 14.000 ench.... 140,000
15 Cash Gifts, 10,000 each.... 130,000
20 Cash Gifts, 35,000 each.... 100,000
25 Cash Gifts, 4,000 each.... 100,000
30 Cash Gitts, 3,000 each.. 90,000
50 Cash Gifts, 2,000 each .. 100,000
100 Cash Gitts, 1,000 each... 100,000
240 Cash Gifts, 500 each... 120.000

300 Cash Gifs, 100 each... 350,000
50 each....950,000
GrandTotal, 20,000 Gifts,all cash, 2,500,000

DOIC0E OF TICKETS,

Whole Tickoets . . $50 00
Halves . 25 00
Tonths, or eneh (‘onpon 5 00
11 Whole Tickets for 500 00
224 Tickets for . 1,000 00

For Tickets and Information, Address
THO. E. BRAMLETTE,
Agent and Manager,

Public Lidrary Bullding, Loatsville, Ky
or THUOMAS H. HAYS & €O,
“n l\mnd'u N.Y
ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam Engioes. Also, hew and second

hand Machinist's Tools, Sedd for elrcalars at
T YALE um\ wwun Naw Haven, Conn.

PATENT

OLD ROLLED
SHAFTING.

R s N W A webar
Al l \raer Y0 ERge,LUAS ADY nn"t
0 Gse, renders I\ wndoubladly the modl economionl o

LINS PAT. COUrLing, and fu
5 Lhe most approved styles.
wuoa o

Try strest, M and

1M 8, Canal ¥ v
WANA.I%“ -
N m OB & OO, bers ks

PIRHCE & WHALIRG Miwankon

 are aiS0 the sole manutagturer E' the Cxianratsn CoL-

l“lKST CLASS STATIONARY ENQINES
¥

all slges—Cast Sleal Cylinders, Kods u‘ Simn
sest Vertieal a4 l'ol'lhn‘ 1"‘“' AL YRS n
ON LRON WORKS I!hmlnlu‘!un 1l

—475 A MONTI TO AUKNTS, Address U. M,
1 MNow York or hlr.‘u.

uu'n‘ri'na‘ 'mfﬁ.n‘x‘&'t& "x‘
AUOI LA'l'ul For mn'u all nuu lv
N

?u‘v . vm.. Lunon. X.¥.

uEDEO

Y"A e benk on Wb Ak of
'u.un—-l [

. "n\n‘ by Sewnd i &

‘l-o «uun LN Y
o The Lants Prayer b wi wiia
uuun\-vllh n‘.lulumlnav

i ..
M lsaru th) » wall, il
m:-;' w. IVANI‘:':‘O ';l.’ mﬂ:h
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Sdvertisements,

N CHEEEREE Ty

Emoranmes may Mad adeertisements af the sama rate per
(N, by MABIRTYEnt. A2 (A2 lotley press. Adrertisements
st de reomead of pudlication ofce a1 early as Friday
PRorRing B0 QPPRIF (7 AT rea,

CONARD & MURRAY.
G
ESS
wood Street, Fhilsdelpbia, I's.

WHEN

all both

all

differ from others
desired uniform speed under
in use by the
MHouses, Navy Yards, &o.:
Rolling, Saw and Paper MIills,
the most positive and uniform
circular of reference, &

HUNTOO

They
any
Largely
Custom
ments,
where
criptive

STEAM CGCOVERNOR

U.S. Covernment
also.

STEAM GOVERNORS WITHOUT GOST,

THEIR SUPERIORITY OVER ALL OTHERS AS THE MOST PERFECT, RELIARLE AND ECONOMIOAL

IN THE WORLD

IS NOT FULLY ESTABLISHED BY ACTUAL TEST.

in principle and ogperation
variations of load or boiler pressure
at Treasury Department, State and
by leading Manufaoturing Establigh-
&C., throughout the country.,
required. Address, for des~

and Iinsure

Tanneries,
speed is

Cey
N COVERNOR Co., Lawrence, Mass.

P' SALR-CHEAP-One four foot, Afteen Inch En
Lathe. W. W. OLIVER, Bufialo, N. Y
B.ABB'T_ Mk & Chestout, Purlsaeiphis,
ROVED V ) Si% & RlGNT-
HE CHEMICAL HYGROSCOPE—Some-
ININE new and Intervsting—shows the amount of

e e e o "
METALS “the BEST.

fTICAL ES8,
Rorse power, JOHNSON, & CU,, 138 Button*
molsture In the atmosphere, Ano the chapges of we ather.

Sent by mAall, 10 sy address, for @ cents, Agenis
mtm’. Andn‘u g’ns.\uc.u. HYGROSCOFE CO,,
Patisgeiphia, Pa.,

T UBBER GRINDING MILL WANTED.
Address, with ()] detailsas to stze of rolis&c &c.,

ana Wit t eash prics, by letter only, - -
= xo"h(ﬁw&. 2 Rrosdway, .{c' York City.

\

/

AS MACWNR.

38 CANAL ST
N

—

~ {

1lustrated Catalogue of over 100 pages sent {ree.

OR SALE, for want of Use—A Complete

Saw Ml Outar, toclading @ Horse Horl, Steam
Cogine, 16142, 5 Botlers, 3 Saw Mills, Circular and p
riehis, Capacity 35,000 per day. Also, 2 First Class Pla-
vine Mscs'nes, Resaws, Circnlar Saws, Cross Cuts,
Tracks, &o Wil seil all togetber. or any portion. _.\5»
ply to DAVID AYERS, feot of Ciay St., Newars, N.J.

TR COVERING FOR BOILERS AND
PIPES saves Twent r Cent In Fael,
OCR FELT CEMENT, AND PAINT FOR
ROOFS s the best 1o the market,

Asbestos E&Qﬂg. Co.

St., N. ¥

MAXIM'S
AUTOMATIC PUMP

will ¢levate ten ba reis of water per hour, at & cost of
SIX CENTS (ge# or Kerosene ), for fnel.
Send for Circuisr. MAXIM & WELCH,
178 Center Street, New York.

BURLEIGH
Rock Drills and Air Compressors,

VANUFACTURED BY
THE BURLEIGH ROCK DRILL €O,
Fitchburg, Mass,

2 Mesals at the Awrtican Institate Falr, New York;
2 Meoals s the Mechapic's Fa'r. Boston ; 2 Medals at toe
Vicnzs Exhibition in Virona 15735 2 Medais st the High-
javd apa Agricoltural Exmibivon 1o Sgotland, 1835: 3
Mecals at the Mauches aua Liverpool Exhivition in
Bugiacd, 15313 Heferenice of use (n all parts of Amrrics
and Evrope. Sead tor pamphiet contalning full detalls,

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. B, Frawxuy, V. P, J. M. Avvaw, Pred't.
J. B, Piznce, Sec.

HARTYORD, COXXN.

GLASS OIL CUPS

of all kiods, Brass Fi't'ops for Steam, Water, and Gas
Braes Cartings  Send for Catalogue, T. HOLLAND &
CO  M&SGo!d St, New York.

EVERY VARIETY

STEAM PUMPS.

SEND FOR (LLUSTRATED CATALOGUE

COPE & MAXWELL MFC.CO.
HAMILTON,OHI0.

1HE HEALD & SISCO
Patent Centrifugf;’lDPumps,

VERTICAL & HO T
Pru hﬁm:-u st Xew Orieans, l.ln(!nufnl‘“md New
York. ™ Medal of Spesiai Award,” Americas
Perfect -m'wh:m!nluui’l!? ™
g guarasteed. o cheapeet, most
unbh.r»pchv spd succesefal Pump Av.vnu.:':«r PFapm
Makers, Tanners, Cont ractors, Brick Makers, Distillers.
ele. Pumps with eagine oo frame. compieta, st Jow
figures for 'rwnr:&. Jredgiog, Lrngating, ote. 1lgstrs
tod pamphiet (ree. ) references 1o partics sctually ustog
the Pump. 3 Y’ o1 the strongest
Address HEALD, 8IS00 & Co,,

sesibie tesumony.,
aldwinaville, h.{

Machinists’
TOOLS,

OF ALL KINDS,
ADDRESS |

N.Y.Steam Fngine (s,

98 Chambers St.
Naw Youx

§f Rome, male or female 833 ..;
week, dey

r evenlng \”'.V'lll.

Work
w d lunhbl
for all Vo, reed raivabic puckase of

unnmnu_._u,.:u YOUNe, 17 Grecnwic .Y

Todd & !g_‘q:eﬁé'uh.lmaghlne Co.

m.:' TK’-WW Y * Cal-Of Rogine ; Lowey

- - : .
Uenary, Hottt ‘_-“, "-J"AN:. 'ha.. !1.‘( ':‘”;l‘:

r:""l-nhtc. = : Mih Geanag Shafung, &c. | Mik
it for e o i a Fiaz, ssd Hemp Machinery
-‘Yo{u tor lM.u'.'. g::.‘.;‘:‘!n& o' Mackin
evanl Blowen; sad s "u:f SLop Velves

’ v Pa P
S ko B D RRW YOI

w KEW' YOIK,

PRATT’S
ASTRAL £

Safest and best O] ever made—burns In any lamp-—for
sale everywhere, CHAS, PEATT & CO.
Established 1779, 108 Fulton street, N. Y.

SUPER-HEATERS

Save fuel, and supply DRi'l;t;\ull.l l'\l-'\‘l::l;r% tn(boucn
orset 1n s te furnace. H. W BULKLEY Engineer,
s 8 Liberty St.. New York:

For testing Ovens, Boll-
meters- er fines, Blast furnaces,

Super-heated Steam, O1] Stills, &e.
Address HENRY W, BULKLEY,
5 Liberty St.. New York.

DAMIER AND LEVan
REGULATORS GAGE COUKS.

MURRILL & KEIZER. 44 Heollldny St. Balt

OGARDUS' PATENT UNIVERSAL EC-
CENTRIC MILLS—For ﬂlnd'nﬁ Boues, Ores, Sand,
Uia Crucloles, Fire Clay, Guanos, O1l Cake, Feed, Corn,
Corn snd_Cob, Tobacco, Soaff, Sugar, Saits, Roots
Epices, Coffee, Cocon-nut, Flax seed, Asbostos, &0, 4an

whatever cannot be ground by other mills, Also, tor
Patuts, Printers' Inks, Paste Blaoking, &c. JOHN W,
THOMSON, saccessor 1o JAMES DOGARDUS, corner

of Whaite sud Kim Sts. New York,
OPE.

John W, Mason & Co., &3 B.oadway, New York.

PORTLAND CEMENT

A Practical Treatise on Cement furnishied Frxe,
B, L. Merchant & Co. 7% Boutb 81, New York.

Send for |'nc-'l.m.
C'l'vullﬂ }:o..
=w Haven, Conn.
NOYE'S

Mill Furnishing Works

are the largest In the United States, They make Burr
Millstones, Portable Mils, Smut Machines, Packers, M1l
Pleks, Water Wheels, Pulleys and Gearing, specially
sdapted to Sour wilis, Send for catalogue.

J. T, NOYK & SON Bufiale, N. ¥

PORTLAND CEMENT,

From the best London Manufsctarers. For sale
JAMES DRAND, 85 1A 8L, 7
A Practical Troatisoon Cement turniatied for 4 canis,

ENGINE LATHES, DRILLS
NEW HAVEN MAN

&
v

The Most PFowerful, and the Only Tight
Shurting, Good Part Gate Turbine ever
made. Prices of small wheels to sult
tho times, Send address to

BUY A
A. M. SWAIN,

A WAIN ______North Chelmstord, Mass.
AMERICAN SAW (0.

TRENTON, N. J.
GREAT REDUCTION « PRICES
MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1st, 1874,
7 Send for new Price List. <3

THE OXtEnRATED DIAMOND SoLin
Exeny Wnesr, Pat, Emery Wheel
Muchinery snd Automatic Kotle
Grind. re, fur the 1apid st 0 portect
grinatng of Planer, Paper Cutter,
and Leather Splittirg Kotves, man-
ufactured by the ANERICAN TWIsT
Darie Co., Woonsocket, B L
w Cuuren 8t,, W, S. JAxnox, Agent.

Working Models

And Experimental Machinery, Mutal.or Wood, made o

1
order oy J. F. WERNER, 62 Ceater St

S 209~ EMERSONS PAYENT PLANER SAWS ARE SUPERSEDIN :
A 7~ EMERSONS PATENT CUPPER SAWS EXPRESSLY FOR VERY HEAVY FEED AND HARD TIMBER
W 205~ EMERSONS PATENT FLANCE TOOTHED SAWS. SAME PRICE OF SOLID SAWS.

G ALLOTHERS SEMD 708 OME

S o~ EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW SWAGE SENT PREPAIDON REC

SBTEAM BOILER AND PIPE

COVERING

Ssves to twenty ger cent. CHALMERS SPENCE
CO., foot E. #th Bt., N. T.: 122 N. ind 8t., 8t. Louts, Mo.

y e SAY ~pe
QAVE YOUR BOILERS, SAVE FUEL,
Save Labor of Fireman, and Increase Steaming
capacity of your Bollers. Use Thomas's Fluld Tanuate
0! Sods 1o remove Scale,and prevent rurther lncrusia.
tion. Il 1» adapted to Steam Bollers of every d: scrip-
tion, Marine or Inlnnd. It is 1o Harrels 50 1b,,
3 Bble. 230 10., & Bbis. 155 1Y, price 10 cents per 1b,, less
than one third orice of other preparations, and Supe-
rior to all others. Single applications have removed
Busoels of Scales, 1t ssves 20 times 1ts cost In Fuel, sad
20 times 110 cost In Bepalrs of Bollery, snd gives Holler
its full stenming capacity, which no iocrusted

Boller can nave. 1t nas Dreo thorouglily proves lu husn.
areds of Bollers, Address orcers to
N. SPENCER THOMAS, Eimirs, N, Y.

ERS §1

Wl

a0
MACHINIST'S TOOLS,

- ‘l( THRA NEAYY AND INFROTED PATTERNS.
LUCIUS W, FOND, MANUFACTURER,
. . Waorcester, M« as,
« WAREROOMS, ¥ LIBAERTY ST, M. Y
SO Lathes, Planers, Boring Milis, Drilis and Gear Out
fers a Specialiy

saltens JUNM A
oY, Iienton, N.J

BUEbLL
or 115 Liberty B,
Whevis snd Rope for convering power loag dlatances.

"UD PUAE, MauuIactur
New York

sand for Clroular,

{OR BALE—2nd hand

Portable and Sta

tionary BEogioes snd hollars, good as new, st balf o,
Urigioal Cost. Vor description, soaress
BINGHAM & RICH, 01 O1ty, Pa
Boston, New York, e’ agc
13818 Custom House at. W Gold M 146 Lake St
L {SI%2 AR V4 r ) E .
HUSSEY, WELLS & C0..
OFFIOE AND WORKS, FENN AVENUE & 17TH 8T,
FITISBURGH, FA.,
Manufscturers of all descriptions of
! s A B AP A\
CAST STEEL,
Inciading the * Granite™ rand for Kdge Tools,
Particular sttention give the manuiacture of

CANT STEEL THEETH,

Of sny patiers for HOKSE BAKKES, or which
dere ate ol eiten A Nak i h ») @
A dandar the 8IMONI ana

FENBOX :
Crnby purchased, by which process purfeet unltormit
of staps and suparior exccilonce Of temper are
alued,

BOILER.

Having increased facilities for manufscturipg the ROOT
WROUGHT IROX SECTIONAL SAFETY BOILER, we
have heen enadied Lo reduce the prices, and sow offer
the cheapest, as we'l an the safest, most durabdle, sand
most ecoromical Holler in the market. Over L3N0 In
une. Send for redaced orice st apd cirenlar,
ROOT STEAM ENGINE COMPANY.
Cor, 2 Av. & 35th St.. New York.

The “ Sclentific American™ uses our plates,

IDDER'S PASTILES—A Sure Relief for

Asthima. STOWELL & CO. Chariestown. Mass.

TURBINE

Water Wheels.

More than four times as
many of James Leflel’s 1
proved Doable Turbine Wa
ter Wheels ln operation thas
any other kiod M slees
ade, rauging from 3% t0
™ inches dlameter, under
heads from | to WO feel,
Successinl for every pur-

e. Large vew pamphle
finest ever ,...mr.
pontaluin 100 pages nm‘
wer 0 ne lnstrations,
sent free 1O parties inter
FALL d (o water power

JAMES LEFFEL & CO.,
Springfield, Ublo, & W9 Lib-
erty St New York oty

\ Machinery,

| I
“ I I Crane Bros, Mfg, Co.,
n ! } | CHICAGO.

C. HENREY HALL & Q0 3 OCortiasd: 5¢. N

THE PULSOMETER.

The simplost, WON Curabie and efectin
TREAN PUNF 8OW 1B use, WIIJ pumip gritty
or muddy waler wilhout wear or tnlury
1 parts. [t caunot got oul of order.

Bravneh Depotn
11 Pemberton Square, Boston, Mass
18] Market St Philsdelphia, s,
9 Wells Street, Oule 1
South Westers Kxp ', New Orieans.
¥1) & 113 North Becond 8., 8¢, Louts, Mo,

S, New and Fec.
nary For deserip-
WHITE, O City, .

PRINTHHFITS.

“ilnp
o Logre Prve
amon

" ..8.‘?’

oston

DNGINES AND BOILER
4 ond Hand, Fortable and Sian
0. sddress GOODW N

‘llrl\ll”"l'\lhl
! ross. /v Oa wiore 03 pei0
e

ok 42545 125, GOLDING&CO S

§F T. V. Oarpenter. Advertising Ageo!
Rox 710, New York eity. 8 Agyay,

IRON CUTTERS.

We will sell tho host Iron Catler In uss for ope cusy.
ter the price of any other mschine which wil) 0 1he
same work, Witk (t one man can out rapidiysnd ser.
fectly one ineh _round, rquare, and Sat frnp, ..4‘ '.n'
smaller sizes. "f’l-u: loﬂcru -i,n lu;llol.'l,kﬂm“ he
du 108, Bend for full particniars

COL ™ Beekman ungr_pxc' York. BS FALLS

Address

GEORGE BARNES & 0.,

A\

Manufacturers, Syracuse, N. Y

TANNATE OF SODA,
BOILER SCALE PREVENTIVE-~Jos Roo
Co., Madison, Ind, Agencies: B H, Loe, l‘llnl-ll-l:.l’l"
Owens, Lane & Dyer Machiue Co,, 8t Louws, Mo,; Wait
man & Burrell, Little Falis, N, Y ; WINICD: McLaliaud
& Co ,Cinelnuatl, O.; H, H. Hyrrivon, Nashyille, Tenn.:
Sinzich, Rankic & Co., Evaoavilie.’ (nd, : H. Dudley
Colvinan, New (irlears, La L Stanley& Co., 11 St.Pan)
st Balumore Ma, Dabcox & Wilcox, 0 Corlanatst.N. ¥

| Engines aid Bollers, &
,A 4

J

PRICES
nglne Duilders.

TO

SPECIAL
ON BoiLErs

? ‘%
Stationary and Portable. to @ H. P..

slso, Circalar Saw Miilsand Power |l-|:x:|'.:r!n SERnE
ERIE CITY IRON WORKS, Erte, Pa.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Simpicot, Birongest, Uheapeost. Bost.
In the test st Holyol
the Houston gave

el ’.Immﬂ
1o » relisble tost
et rage

% OUSTOR
figint Whgonne,

GAT EST IBBNTION of the AGE.
ELECTRIC & VAPOR CHAIR.

See en| ving snd description in the * Sclantific Ame-
rican * of March 7, The greatest Kuowd cure for rhen-
watismand sclatioa. No physiclan shonld be withont
one. Send for elrcular. %

. R. TOWNSEND, SoLx AogxT,

Medical Institute, 163 Cumberiand St., Brookiyn, N. Y.

g ;}"17

‘SCIENTIFIC AMERICAN.

FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTIETH YEAR.
VOLUME XXXIL—-NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN deg
L0 sanounce LAt oo the frst day of January, 1835 s
pew volume commences. It will continne to be the als
of the publishers 1o rondet the contents of the new
volume more Stiractive and useful than sny of its pre
decessors.

It is the Most Popular Paper in the Worid!

having the large clronlation of nearly 50,000 per week

A yoAI's nUMDOrY cOULAln over MU pages and soversl
tundred engravings of new machines, useful aad sove
taventions, mansiscturing establishments, tools, and
processes.,

To the Mechanic and Manvfacturer !

Ko porson engeged 1o any of the mechanical parsults
should think of dolng withont the BOINNTIFIO AMERI-
cax. Every number contains from six 10 beh eagraviags
of new machines and luventions which cahnot be toond
tn any other publication

The SULENTIFIU AMERICAN 12 devoled to the Inter-
ests of Fopular Botence, the Mechanie Arte, Manufec.
tures, laventions, Agricalture, Cumimerte. and the taday
trial parsaits geaerslly | and 1t ' YRIUADIe snd tnstree-
tive not only tn the Workehop snd Mauutactory, but alsg
In the Household, the Library, abd the Keadlug Eoom

By the new law, the postage must ba patd in sdyance
tn New York, by the publishers | and tho subscriber thes
receives the papor by wall (ree of charge.,

TERMS,

One COPY, ODO yeai (Postage INCINAN) (ioriiaess BB

One coPy, 913 monthe (postage locluded)..u... L&

One copy. Ihres moklhe (postage leciuded), .. LW

Que copy Of Selantine Ameriosn jOf Ghe yesr asd

ote COpY of engraving, “Men of Frogresm™., 10.00

One copy of Bolentio Aerioan or ono yearAsd

one 0opY of * Selence Hecord * tor 1%k ... 590

Beomit by postal order, arftl or expross.

Adaress sil lLiers alg make Al Fost Uliee orden and
drafis paysbie to

MUNN & CO.
37 FABK ROW, NEW YORK.

T HE * Sclentific American ™ 18 giatkg sk

CHAB. EXKU JOINBUN & COS ISK.
Lombard Mia,, Iniladeiphie, and 50 Gold Bl., Now ¥=r&,




