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MULTIPLE DRILLING MACHINE,

The advantage of drilling the rivet holes in wrought iron
structures, instead of punching them, has long been recog-
nized by engineers, and the same is true of steel, where the
gain in tensile strength is about 255 per cent. The illustra-
tion, extracted from the Engineer, shows a machine in the
form especially adapted for traveling over theupper or lower
flanges of straight or hog-backed girders, and drilling
through the whole of the plates at once, in the position they
will permanently occupy. It is driven by & steam engine,
self-contained, which is supplied with steam from a por-
table boiler alongside, connected by a strong flexible pipe.

The arrangement of working parts is such that the com.
bination may also be regarded as bringing to bear six or
more independent drilling machines upon one piece of work
and under the eye and control of a single attendant. The
whole of the spindles work normally in conjunction, being
fed down together self-actingly, and also being run up
quickly together out of their work by simply striking the
feed belt on the group of pulleys at the left hand end of the
machine; yet any one of them may be worked independently
at pleasure, for, by giving the small handle of the feed
clutch half & turn,the self-acting feed becomes disconnected
and the spindle may be wound either up ordown by hand,
with & removable hand wheel as shown on one of the spindles.
The drilling heads are also independent in their adjustment
upon the cross slide, to suit varying pitches of holes. They
admit of being brought together within 3% inches. Yet it
will be observed that the driving wheels, by the arrange-
ment of passing each other alternately at a higher and lower
level, admit of being kept nearly 6 inches in diameter,
and thus the stress upon their teeth is so light that, with
well formed teeth of gun metal, driven by a steel screw, the
wear is not appreciable

The method of securing each drill in socket is designed
to obtain the perfectly true running of the drills, so that the
drill points find their centers without the sid of a center
punch pop, and afterwards run truly through the work; and
it enables any drill to be released by merely tapping one end
of the small cotter, and this may be done without stopping
the revolution of the spindle, as would have to be done in
the case of an ordinary cotter, or a set screw fixing. This
part of the invention is applicable to all drilling machines,
and forms a very efficlent way of driving and securing adrill.
The shank of the drill is truly parallel, fitting into a bored

parallel hole in the drill socket, It has a flat formed on one
side which serves to drive the drill, which Is detained by =
one-sided cotter golng through the socket ; snd by the taper

: Flc.a

on the cotter tightening against the flat on the drill shank,
the drill is secured from dropping out of the holder.

clined flat formed upon it, which, when the pin is struck in
one direction, tightens against & flat formed on the drill
shank. By strikiog the pin on the opposite end, the fasten.
ing of course is loosened. D ls the belt drum on the end of
the driving screw, H; from this drum motion is {mparted to
the feed pulleys, F, Fig. 1, the middle one of which is & looss
pulley,the inner is the feeding pulley, and the outer one is for
running up the drills quickly out of their work.

The feed and return motion are communicated to the spin.
dle, B, by the screw, (i, working into the worm wheels, H,
The latter have an internal thread like s out which works
upon & feed screw, I, Fig. 8, whereby, when the screw is pre-
vented from revolving, the spindles feed down; but if the
screws are left free to revolve, they will turn with the nut
or may be rotated by the handle as at J.

The means whereby the scroews are set free or are prevent-
ed from revolving Is shown st K, Fig. 3, where there is a
small bush embraced by a friction brake which is gripped or
slackened by means of the handle, I. By this arrangement
the bush may be allowed to revolve or caused to stop st
pleasure. The bush besices is fitted with a feather key tak-
ing into the feed screw: thus, when the brake, ¢, is on the
bush, the feed screw cannot revolve, and the motion of the
worm wheel operates upon it to wind it up or down. On the
brake being released from the bush, the screw becomes free
to turn round by hand, carryiog round with it the bush

and may then be made to wind the spindle, ¢, up or down, in-
dependently of the movement of the worm wheel.

Petroleum as a Lubricant for Turning Tools,

Considerable comment has sppeared of late in foreign
mechanical journals relative to the use of petroleum asa
means of facilitating the action of turning tools in opersting
upon very hard alloys. A writer in Les Mondes states that &
mixture of 7 parts zinc, 4 copper, and 1 tin, resisted all tools
even when the latter were tempered to extreme hardness.
As soon, however, as the cutting edges were moistened with
petroleum, the alloy immediately yielded and was turned
without difficulty. It is also said that, by using s mixture
of petrolenm and turpentine, steel annesled to straw yellow
can likewise be turned.

We know of no direct practical confirmation of this, but
should be glad to hear from any of our readers who may

The drilling tools, A, are secured in the sockets of the |test the suggestion. Meanwhile we shall experiment for
drill spindles, B, by & round pin, C, Fig. 2, haviog an in- | ourselves, and note the results as soon as perfected.

MULTIPLE DRILLING MACHINE.
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THE OERA LINDA LETTERS AND FIGURES.

The scheme of letters and fignres given herewlith is a re-
duoed faceimile of & page of that remarkable Frisian manu.
soript, Iately come to light and called the Oera Linda Book,
after the family in which it has been an heirloom from time
{mmemorial. The pressnt owner is C. Oera de Linda, chief
superintandent of the royal dockyard at the Helder, in Fries-
Iand, North Holland. In obedience to s family tradition, the
book has been religiously preserved through many genera-
tlons, though no one knew whence it came or what it con-
tained, both the language and the writing being unknown.

A Frisian scholar, Dr. Verweijs, heard of the work not
long ago, obtained permission to examine it, and at once dis-
covered it to be written in a wore ancient form of Fries than
that which appears in the book of ancient Fries laws, hith
erto the oldest known literary monument of that people.
The traditicn to which the book is indebted for its presesva-
tion was found to rest upon two endorsements, the Iater, by
Hiddo, surnamed Oara Linda, being dated the 3,440.h year
after Atland was submerged : that is, according to Christian
reckoning, the year 1,250: the esrlier, by Liko Oera Linds,
was written in the year 803, Hiddo describes the work asa
history of his famiy and of the Fries people, and earnestly
directs his son to preserve it with body and soul; and relates
that he had just copled it upon “‘ foreign paper' to prevent
its perishing in consequesce of a wetting it had got duriog
a local flood. Liko quite as earnestly enjoins his successors
to keep the work from the eyes of the monks, who spoke
“ gweet words,” but underhandedly sought to destroy every-
thing relatirg to the Fries.
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The book consists of several parts, differing widely from
each other, and of dates very far apart. The writer of the
first part calls herself Adels, wife of Apol, chief man of the
Linds country. The first date mentioned in it is the year
1602 after the disappearance of Atland, or B. C. 501. The
writing was begun thirty-two years later, or B. C. 559. The
account is continued by Adela’s son Adelbrost and his sister
Apollonia. Some two hundred and fifty years later, another
book was begun by Frethorik, to which additions were after-
ward made by his widow, by their sons, and by their grand-
gon. The page which we have reproduced appears in the
portion written by Adels, upwards of twenty.four centuries
ago: or about the time of Solon, Confucius, the prophet Dan-
iel, Pythagoras, and shortly after the destruction of the first
temple at Jerusalem by Nebuchadnezzar,

According to Adela’s account, this portion of her book was
copied from an inscription on the walls of W The
divided circle, with the lettars wrald a around it, is the

- |Jol-wheel, the first symbol of the Almighty, also of the be-

giopiog from which time is derived: *‘this is the Kroder,
which must always go round with the Jol.” According to
this model, Frya (the primal priestess, the first daughter of
Earth) formed the set hand which she used to write her Tex.
When Fasta was chief mother, she made a runniog hand out
of it. The sea king. Godfrled the Old, made numbers for
the set hand and for the runic hand. * It is therefore not
too much,” says tha Waraburgt inscription, *‘ that we cele-
brate it once & yoar. We may be eternally thankful to
Wr-alda that he allowed his spirit to exercise such an influ-
ence over our forefathers.”

The Tex of Frys was what we may term the Magoa Charts
of the Frisian people. Fasta was the first Eremeder or
cbief priestess, appointed by Frys, some time in the happy
period before the dispersion of the Frisians by the sinking
of their country benesth the waters of the North S8sa. The
Jol feast was the midwinter festival, now called Christmas.

The Waraburgt inscription furthor narrates that Finda's
people, that is, the yellow race, whose surviving remosnt
in Northern Europe is the Finns, also bad  system of writ
ing; but it was so difficult and full of flourishes that they
lost the meaning of it. Subsequently, the Fiada people, in.
cluding the Thyris and the Krekalanders (Tyrlans and
Greeks) learned the Frisian text, but corrupted it 5o that it
lost Its legibility,

Touching this reference to the Greek slphiabet, the learned
translator of the Oera Linda book calls sttention 1o the ae.

knowledgment of the Greeks that thelr writing was not their
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own Invention, They attributed the introduction of it to
Kadmus, a Phenecinn, The names of thelr oldest Istters,
from alpha to tau, agres so oxactly with the names of the
Hebrow lotters, with which the Phoneclan was closely con-
nected, that there can be little doubt of thelr source. Bat
the forms of their letters differ so entirely from thoss of the

counection ean be thought of between then, Whence, then,
did the Greeks derive the forms of their letters?

The book of Adela’s followers shown that, at the times Kad.
mus is said to have lived, a brisk trade was carried on ba.
tween the Frisiang and the Phoneclans, whom they called
Ebadmar, or coast people, & name too clogely resembling
Kadmus to eseape & suspicion of identity.

The same book also describes, at length, the founding of
Athens by a Frisian colony, whose priestess was Min erys,
sod the subseqaent deification of Min erva by Grecisn priests,
who sadly esrrupted the pars religion she had introdaced.
This, in conuection with the Warabarge inscription above
desoribed, malkes It very clear Lhow it cameo to pass that the
earliost Greok letters had, to & marked degree, the forms of
the Fries lestors, with the names of the letters of Finds's
peuple,

I: is even more surprisivg to find our current figures ex.
isting, in so petfect a form, from such remole antiquity,
The scheme is suspiciously perfect: stuill, the internal eyi.
dence of the genuineness of this remarkable record of a giy.
ilization in Western Euarope, antedating Athens and the
Trojan war, Is w00 cogent 1o be lightly set aside,

The single circumstance that the writers of the record
were perfectly famUiar with the plle dwellers of Saitzer.
land, whom they call Marsaten and describe at considerable
lengtb, is proof enough that the book is either as ancient ¢g
it purports w be, or else is a very recent forgery. Previops
to 1858, when the first remains of that people were accident.
sliy discovered, there was no other record of their existercs,
We usually call our figares Arabisp, but it is well known
that the art of expressiog all numbers by means of ten signs
was unknown 1o the Arabs of the Esst. It wss learned in
the West. Perhaps, if a few more records of Friesland hed
been kept from the monks, the matter wounld not be under
such a cloud. Our figures are also called Indian, and their
currency in the East is quite consistent with the story of this
book, since a comsiderable part of it is devoted to the for-
tunes of a Frisian colony in the Punjsb (established B. (,
1551), from which & knowledge of the numerals, as based on
the lines of the Jol, may have been communicated to the sur-
roucding nations. No names of places in this colony are
given; but it is parrated how the Frieslanders first established
themselves on the east of the Punjab, and afterwards
moved to the west of the rivers,in both of which locali
ties the sun was directly overhead, at middsy, in summer
time. Confirmation of this account is found in Herodotus
and Strabo, who spesk of a people then called Germans; in
the writings of the historians of Alexander's expedition, who
spesk of an Indian colony from the distant unknown North ;
and Plolemy, who mentions two places called Minnagara,
one 24° north, on the west side of the Indus, the other 6" to
the eastward, and in north latitude 22°. The name is pure
Fries, and comes from Minna, chief master at the time the
exhibition sailed.

WORK AND WAGES IN NEW YORK CITY,

The New York 7imes has recently published some elabor.
ate and suggestive statistical information relative to the pres.
ent condition of labor and wages in this city. The principal
result and indeed the most striking one adduced is the
marked falliog-off in the numbers of the trades’ union
members. These societies have lost fully two thirds of
their strength since 1873, and & membership of 48,180 in
that year is now reduced to less than 18,000. It needsno es.
pecial discernment to see the reason of this; it is the logical
effect of the disastrous strike of 1872, succeeded by the finan-
cinl crisis of 1878, The one demounstrated the fallacy of
trade unlon domination, the hollowness of the promises of
those men who provoked the agitation and urged and com-
pelled others to joln in it,and the misery and privation which
must inevitably fcllow s struggle where the acd
union and staying power of those sought to be coerced Isin
marked contrast to the disorder and weakness of those who
sstume the nggreesive. It cannot be denfed that the results
of that uprising dealt the cause of the unions a terrible blow,
and it only needed the sudden collapse of the pecuniary re:
sources of hundreds of employers, and the t en-
forced idleness of thousands of workmen, within s period ko
short for a complete recovery from the eflects of the strike,
w0 reduce the trade societies in this city from a grest, toa
comparatively Insignificant power In the labor market.
Few can adequately realize how sudden and vast s change
in the condition of labor took place when the finaveial panio
swopt over the country. Perhaps this can best be gleaned
by a short retrospect of the condition of affairs In 1872, wheo
the great sirike ocourred, and a comparlson of matters then
with matters now. At that time the total number of workwen
employed when the shops were full was 82 085, out of which
sggregate 01,050 men joined In the strike. As this last
mentioved total is obtained from trade union records, it fol.
lows thas the balance were non-soclety men; »o that in 1872
there appeared but 20,888 men outside the unions, or, in
other words, the membership of the latter was in the pro-
portion to outsiders of about three 1o one, At the
slwe the total number of workmen in 76,850,0f whom 18,000
aro socloty men, The proportion now i exactly the other
way, the non union men haviog & majority of over four to

one,

Now the [strike of 1872 was based on the very obvious

Phooecian and Hebrew writing, that in that particalxr no *




lacy that *‘ ten hours pay should be given for elght hours
work;"” and this,reduced to its simplest terms,amounted to a
demand for 20 per cent more wages. It is instructive to place
side by side the wages then paid (in a vain effort to force
which to higher figures the workmen threw away $1,674,950)
with the wages of to.day. By the aid of the 7imes’ article,
‘we have prepared the following table:

Lowest trade unton
scale of wages per
woek now.

I'S,don 10 85 (3 hours)

Mngluleol |

sme but often (nfringed
B hours)
o §1%

13 (ma* ecework)
ons ™

0
18 ..to e
and #12

1o $.2 (plecowork)

i. PN

uction of wages is
and therefore men are now
gladly receiving pay one third less than that which they
struck against in 1872, Nor is this all: & still more impres-
sive contrast is yet to be drawn. When the strike broke out
in the last mentioned year, the signs of prosperity were
everywhere, the shops were reasonably full, and the aggre.
gate of 82,938 persons given above shows the men actually
employed atthe time. But as is well known, works stopped,
employers failed, ard men left for otherlocalities: hence
we sccount for the difference of 6,588 men which thereis be-
tween the numbers of workmen then and now; but besides
these is a deficiency which does not show, namely, the ratio
of employed to unemployed. Oat of our 76,350 working men,
25,210 are idle. Therefore not only have wages been re-
duced omne third, but the actual supply of work has fallen
nearly two thirds. In brief we employ one workman to
three employed in 1872 ; and for the wages then paid to three
men, we now obtain the labor of four.

Turning now from general conditions to separate trades,
it is easy 1o trace, in the decline of some,the natural effect of
the cessation of the unns ural haste which characterized the
expansion of certain industries. Take for example,building.
In 1869 real property in this city would sell for fully one
fourth more than it now will, and rent in the same propor-|
tion. As a result every one who had unimproved lots built
on them, and our higher uptown streets presented the anoms-
lous spectacle of block after block of mere shells of houses
rising like mushrooms with astonishing rapidity. Then was
the harvest time for the bricklayers, snd the masons, and
the carpenters, and their wages were $5 and $4.50 per day.
Bat as soon as the financial trouble came—in fact, as soon as
the strike began—work stopped, and as it has not been re-
sumed,and probably will not be for a great many years to come,
10 an equal extent, necessarily the tredes thus depressed
have suffered severely. On the other hand, the hatters, the
bakers, the tailors, and all who contribute to humun necessi-
ties, although their trade is dull, have undergone no heavy
losses.

The metal trades have been as severely affected as the
building trades;and in general, it appesrs that all those call-
ings whose work involves capital to be 1aid out have suffered,
People are not poor for if they were, the fact would be ap-
parent among the carriage, pinnoforte, cigar, and cabinet
makers, For articles of luxury there is & fair demand,but not
at high prices. The tendency is to economize and hold on to
money, &8s witness the extremely large surplus in the hands
of some of our city savings' banks, one institution having
over four millions, another over two millions, and others
over one million of dollsrs above their linbilities,

The signs,on the whole,are encouraging,for hnbits of thrift
and a persistent opposition to high prices will speaedily bring
down living expenses, from the unnecessarily high figure at
which they now stand, to the rates obtaining previous to the
war. And this done, and the purchasiog power of wages in.
creased, we may soon look for the return of substantial pros.
perity to our industries.

-
THE DRAINING OF THE ZUYDER ZEE,

In the year 1170 the waves of the ocean, driven by a hur.
ricane, broke down the dunes and dikes on the northern
boundary of Holland, and, pouring in upon the low land,
converted a thriviog and populous district into an inland
gon. There are scores of quaint and curious logends regurd.
ing the submerged cities in the Zuyder Zes; and it is suid
sometimes that, when the water is still, the turrets and plo-
neeles of the ancient buildings can be recognized protruding
sbove the ooze and mud on the bottom. For seven centuries
this great luke has existed ; but long before theclose of the
present century, the Islands of Uik and Beboklsnd, once
bills, will again be Lills, and where now the storms beat up
waves, a8 high and as dangerous as any in the North Ses,
will be & broad expanse of fields and pastures.

There is no country in the world which possesses & groater
jnterest to the engineer than does Holland. Her sea shores
are lined with the grest dikes bullt of Norway granite, tim.
bers, turf, snd clay, heaped up to s hight of thirty feet or
90, sod brosd enough st the top for two wagons to drive
abresst. Overa billion and & balf of dollars have been ox-
pended o making these vast embsnkments, The canals,
which form s perfect network of waterways over the coun
iry, are wonderfully substantial; o also are the country
ronds, with their triple Jine of trees, between the leafy
srohes of which ope can drive for wiles ip the shade. But
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arable land.

seventy square miles,

canal, and the Mont Cenis and British Channel tunnels,
The Zuyder Zee covers an area of 1,200 square miles
about equal to that of Rhode Island, less Narragansett Bay

largerarea. North and South Holland, Zealsnd. Utrecht
Gronipgen, Dienthe, and Limburg are all smaller.

OI this total 73 square miles will be devoted to dikes, roads
land.

will render Holland about one eighteenth largerthan it is a
present.
of along the coasts and about the sand banks, the bosttom o

for a century without impoverishment. We have been in

fertile in &1l Holland.

der Zee,

side of the dike is 806 billion, 505 million cubic feet,

787,200 cubic feet per day of 24 hours,

ANOTHER OBNOXIOUS POSTAL LAW.

periodicals, books, and merchandise.

the attention of our representatives; bat although the House
hus taken satisfactory nction with moderate celerity, it still
bangs in the Senate, having been referred to the Comuwittes
on Postal Matters, of which Senator Hamlin, the originator of
the very objectionable law passed last wioter, is the chair
man, This committee has been engaged in devising an en-
tirely new schedule of rates for third class postal matter,
which has recently been lald before the Senate by Mr, Ham.
lin, The sct fixes the following rates:

For distances not exceeding three hundred miles, one osnt
for each two ounces or fractional part thereof; for distances
between three hundred and eight hundred miles, two cents;
for distances between eight hundred and fifteen hundred
miles, three conts; and for ench additionsl thousand miles,
one cent additional for each two ounces or fractional part
thereof, A specinl rato is, however, proposed for transient
newspapers and magazines, numely, ons cent for every two
ounces or fractional part thereof for any alstance not exoeod-
Ing one thousand miles; but for any greater distance,double
this rate is to be pald,

The object of this diserimination In to relieve the govern-
mont of & portion of the expense lnvolved In cnrrylog the
madly over long distances, in sparsely settled portions of the
country, and thus to place the post office on s basls which
shall more vearly approximate self-malntensnce. This Iy all
that tho most earnest supporter can urge in behwlf of the
bill, which otherwise s & marvel of stupidity and voxation.
It in u rotrograde wmonsure, reminding one of the rates 30 years
ugo, when o, 180, 18, mnd 260, wore the chiurges on letters,
tho rate depending upon the distance, Buat no Intelligent
person demands or expects the postal service, in which every
body hins an luterest, to be self-sustainiog like the Patent
Office department, whose recelpts are In excess of Its expenses
overy yoar, Ino fuct, there 15 no tax that the publie pay more
willingly than that due to postal defiolt; all they wakis that
the department be ecconowically munaged, nod that busi-
ness capacity be shown ln makiug contracts for oarrylng the
walls, ete. ; but no one desires to reduce the accommodstion
it affords to the publie,

The Lhomediate effect of the proposed measure will briog
chaos on all the postal affairs to which it relates. It pre.
supposes a geographical knowledge throughout the entire

population, whioh neyer could exist. Not only wmust s man

the groatest of Dutch engineering work is the dralning of
the lakes, ninety of which already have been converted into
It took sixteen years of continuous operations,
including three years of pumping by gigantic engines, to re-
move the water of Haarlem Lake, which covered an area of
Now, however, in the draining of
the Zuyder Zze, 8 task has been begun which throws all
previous undertakiogs far in the shade, and which, as a col-
ossal plece of engineering, will take rank with the Saez

Of the provinces which constitute the Netherlands, North
Brabant, Gelderland, Friesland, and Overyssel extend over s

All the
atea of the Zayder Zeo will not, however, be drained, it being
the intention to remove the water from but 758 square miles.

and canals, leaving an extent of 680 square miles of arable
The new province of Zayder Z:e will then rank tenth
in point of size—Zealand and Utrecht beiog smaller—and

The preliminary soundings have recently been made, and
have shown most satisfactory results. Witk the exception

the lake is a deposit of 160 feet of clayey earth. This soil
is rich almost beyond description. It may be used for crops

formed that, at the time of the separation of Belgium from
Holland, when for four yesrs the countries were in a state
of war, the frontier cities of Holland were protected by large
inundated ditches. When pesace returned, these bodies of
water were drained, and the soil devoted to agriculture. The
deposit precipitated even in so short & time resulted in en-
riching the land so that never before had it yielded such
enormous crops, and even now that section is one of the most
Now, with 160 feet of the richest
earth at his disposal, it may easily be imagined that, with
his proverbial agricultural skill the Dutch farmer will some
day astonish the world with the extent and msgnitude of
the vegetable productions gleaned from the bed of the Zuy-

In a few months the plans for the whole work, now being
made by Heer Leemans, of Kampen, will be submitted to
the government, and operations will shortly follow. These
will last probably some sixteen years. Pumpiog will con-
tinue for two years and eight months. The average depth
of the lske in the portion to be drained is 144 feet. The
volume of water to be lifted and discharged on the other
The
pumping machinery will aggregate a force of 9,440 horses,
snd will lift 158,800 cubic feet of water per minute, or 228,-

Since the assembling of Congress,the people have patiently
awaited the repeal of the obnoxious postal law,passed during
the closing hours of the last session, the effect of which was
to double the postage on transient newspapers, magazines and
It was generally un-
derstood that this much desired measure would early engage

know the distance of every post office from his residence,
but the distance of every post office from every other post

office, else he could not stamp his packages correctly. As it
would require a public of Zarah Colburns to keep such math.
emstical knowledge in thelr heads, tables will have to be
prepared, aud the people taught to use them; or else the
postmasters, especial'y st large centers, will have to employ
clerks for the express purpose of lmparting the necessary
information. Publishers and business houses malling pack.
ages of papers, books, or merchandise will be put to vast
inconvenlence, for the distance of the destination of each
packet will have to be determined before the required post.
age stawmps can be affixed. Then when errors are
made, in prepsyment, the post offices will be Alled with
periodicals snd bundles retained for short postage; and the
service will be put to more expense, in notifyiog the senders
of the fact.

The bill is fifty years behind the age. It Is & retrogression
to the earliest days of the existence of the post office. That
system went out of existence when the ten cent postage to
Californis was abrogated ; and its principle was then scouted
as an absurdity. The people want no more tinkering of the
postal laws for the bepefit of the express companies—s fact
too plainly apparent. The immediate resultof the law which
itis now sought to repeal has been a large decrease in the
receipts of the post office, for the government found itself
left with the most unprofitable part of the service, the long
distance carriage; while for short distances the people have
used the expresses, whose rates are cheaper.

The outery which arose all over the land last winter,
when the public appreciated the effict of Sepator H mlin's
ill considered law, should have indicated to that cofficial the
drift of public sentiment, sufficiently well to have prevented
his perpetrating the present blunder. The people feel that
the mail is & great and useful vehicle for the dissemination
of knowledge, and that it is, moreover, & valusble conven.
ience for the distribution of seeds and other light merchan-
dise among the sgriculturists throughout the country. Sen.
ator Hamlin's bill should not pass; and the sooner Congress
sets about fulfilling the will of the peopls, by simply repeal-
ing the present upjust law and re enacting the old one, the
sooner will it merit the approbation of the public.

»
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TO OUR SUBSCRIBERS,

At this season of the year, many thousands of subscrip-
tions are renewed, and a large number of clubs comprising
new names are formed; and we are happy to state that our
old patrons have never renewed their subseriptions at the
commencement of & year more promptly, and we have never
had so0 large an accession of new subscribers as have come
to us since the 1st of January.

If any person fails to receive the paper or any premium to
which he is entitled, we would thank him to inform us at
once. Notwithstanding the provision we had made for &
large increase in our circulation, by printing several thou-
sands extra of the first ten numbers of the year, we find
some of the editions already exhausted, which will prevent
our sending complete sets of back numbers from the com-
mencement of the volume. The first six numbers can be
supplied, and some of the subsequentissues, but, we regret,
not all. If persons, when remitting their subscriptions, ex-
pressa wish for such back nuwmbers as we can supply, those
not out of print will be sent: otherwise, the subscriptions
will commence from date of their receipt.

Our mail clerks, wrapper writers, and folders are under
special injunctions to write the subscriber’s name and ad-
dress legibly, and to fold the paper neatly. We shall be glad
to be informed if any one receives slovenly work of any kind
from this office.

It is our desire to give satisfaction 1o every person doing
business av this office; correspondents should write over
their own signatures, and give address legibly, enclosing a
postage stamp. No attention is paid to inquiries if the nxme
and address of the writer is not given.

DEFEAT OF THE SEWING MACHINE MONOPOLY IN
CONGRESS.
The Committee on Patents of the House of Representa.
tives has reported adversely on the application of A, B.
Wilson for an extension of his patent for sewing machines,
This is the celebrated four motion feed now used by the
Wheeler & Wilson and other machines, The dispatch to the
Associated Pross says that the application bas been before
Congress for several years; and protests sgainst the exten.
sion have been received, during that time, signed by nearly
one million persons. All of the small sewing machine com-
panies, which had been required to pay a hoavy royalty to the
sewing maching combiuation composed of the four leading
machine companies, have fought the extension savagely.
This refusal will ultimately reduce the price of sewing ma-
chines very greatly, as soon as the four motion feed becomes
public property. The Commiites say that the spplicant has
alroady made two or threo large fortunes out of his inven.
tion, and that itis time now to give the public a chance.
The testimony taken before the Commititee shows that the
cost of making a sewivg machine is not more than from $12
to $10.
This action of the House Committes dofests the scheme of
the monopolists for the present session, but will not prevent
& renowed attempt heroafter.

M. NouMa1s0N has devised : slmple apparatus for remov.

ing the bark from timber, an operation now commonly
formed only when the wood is in soak. He 1o

steam generator whioh sends dry steam lnto & 'lllh
which the wood is enclosed. Under the Influsace of 1he

steam, tho bark easily poels off.
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THE AQUEDUCT OF LA VAKNE,

An agueduct, one bundred and thirty-five miles long,
which is nearly, throughout ita wholo length, one solid mess
of stone, & colossal monolith, may well be connldered one of
the engineering marvels of the century. Such is the great
agueduet which, toward the close of the Inte Fronch Empire,
was constracted to bring into Paris, from the Departments
de PAude and de I' Yonne, the pure water of the La Vanne
River. The greatest diffi .
culties met with in bullding
the structure were found in
orossing the forest of Fon.
tainebleau, a distance of thir.
ty-seven milon, entirely dos-
titute of good bullding ma-
terial, and cut up by im.
mense hills of almost impal.
pable quicksand. To this
section the déton Cofgnet con-
struction, afterward contin.
ued through nearly the
whole work, was begun. As
shown In the engraving, the
Fontainebleau section is com-
posed of a serles of arches,
some of them as much as
fifty feet in hight, Right or
ten bridges of large span
(from 75 to 00 feet) are also
included, all wade of solid
masses of biton Coignet. The
composition of this concrete
was: For foundation and gra.
vel walls, sand and gravel
equal parts, 5; hydraulic
lime 1, Portland cement §,
parts, For pillars, abut.
ments, etc,, sand, and in
some cases gravel, 4, and
hydrauliclime 1, parts. The
other portions were made
from sand 4, hydraulle lime
1, Portland cement from 3
to } parts. This concrete, pro-
perly dampened, was com-
bined in & mill of especial construction, and agglomerated
at once in molds at the spots needed.

IMPROVED WATCHEMAKER'S LATHE,

In the improved watchmaker’s lathe, illustrated in the ac-
companying engraving, the novel features consist of an ad-
Jjustable bed, the hight of which, in relation to the centers,
msy be varied to sult different kinds of work, an adjusting
tail stock, and an sttachment for cutting gear wheels and
pinions. Figs. 1 and 8 are side elevations of the lathe ad-
justed for turning ; in Figs. 2 and 4 an end and
a side elevation are shown, exhibiting the ad-
Jjustment for gear cutting.

The stationary part, A, of the lathe carries
the live spindle, B, and supports the bed, C,
which is clamped to it by T-hesded bolts, D, so
asto be raised and lowered by the adjusting
screw, E. The tail stock, F, is pivoted to the
end of the bed by the clamp bolt, G, so that it
may be turned down out of the way, as in Fig.
3, when not required for use. When said stock
is in working position, a block, H, is screwed on
the bed in order to adjust the center, J, in line
with the live center, through the screw, K, on
said block acting against the stud, L. The
screw, I, also secures the tool rest, M, and the
bed, N, for the slide, P, which carries the gear-
cutting center, R, to be worked backward and
forward to feed the blank to the cutter. Said
slide is operated by the band lever, Q. The
template, 8, Is fastened by s lever latch, T,
working into notches in the edge. There isa
pointer, U, to gage the gear-holding centers to
the rotary cutter in setting the bed, N, and
slide, P,

The eap, V, for holding the live spindle in
the bearing of the head stock, is hinged to the
stock and fastened with s single screw, W, to
facilitate the changing of the mandrels, two or
more of the latter with different centers or at-
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costs only four tenths of & cent per hour, while the gas costs
1 85 cents. The role In ealculating the strength of light is
that It deoreasos an the square of the distance.

A pound of star candles costs 104 cents and burns 42 hours,
giving a goft, pleasant light, and,at 17 Inches from an object,
gives a light equal to n gas burnor 4 foot from the object,
consuming O feet por hour, The ealculations are as follows :
The square of 17 Inches Is two feet. The square of 4 feet is

= ]7"f"—“:. 4

AQUEDUCT OF LA VANNE, FRANCE.

16 feet. That is to say, the quantity of light from gas must
be in the proportion of 16to 2, or of 8 to 1, to make the gas
and candle light equal at the distances given above. From
which it appears that, for reading and muany other uses, can-
dle light of the same power costs only one third as much as
gus.

STAINS inside of wine decanters can be removed by put-
ting in & handful of chopped raw potato, with some warm
water, and shaking briskly.

tachments being employed for different kinds
of work,

Patent pending through the Scientific Ameri-
can Patent Agency. For further information
sddress the inventor, Mr. Daniel M. Williams,
Calver:, Robertson county, Tex.

Comparative Cost of Gas and Candle
Light,
Eight star candles give as great a quantity of
light as & gas burner consuming 5 to 6 feet per
hour. The cost of § feet of gas,at prices charged

In Louisville, Ky,, is 185 cents. That of the
candles is 82, Therelore, to produce the same
qusaatity of light in a parlor, the gus is cheaper
than candles, But counting in another way, can.
dle light Is greatly cheaper than gus. Thus »
candle placed on & table, one foot from = book,
gives twice as much light to the reader as =
gas light placed four feet above the book, By
this comparison it will be seen that the candle

-
WILLIAMS' WATCHMAKER'S LATHE

Novel Use of Apomorphina,

Ed. T. Robinson, M. D., says: The report of the follow
ing case may be interesting to your readers, so far, at least
as it suggests the value of the comparatively new remedy
apomorphis, in & class of cases In which I have not heard of
its having been used. On the 30th of November, 1875, |
was called to see a little boy, three years old, who had, two
hours previously, accidentall y swallowed a biconvex Jens.
shaped tin whistle, I found
it lodged nearthe cardiac ter.
minus of the wmsophagus,
The little fellow was suffer.
ing considerable pain, writh.
ing his body when he at.
tempted the act of degluti.
tion, which act seemed irre.
pistible every few seconds,
A small quantity of bread
and water was given him to
ascertain whether the wso.
phagus might be completely
occluded, He rejected it al.
most immediately, with no
sdmixture of the stomach
contents, Ithen administered
hypodermically in his arm .,
of & geain of apomorphia, In
three minutes, by the watch,
the emeticquality of the drug
was manifested by pallor, He
was then placed on s bed, fiat
on his belly, when, after three
or four violent attempts, he
in one heave emptied entire-
ly the s‘omach, the whistle
taking the lead, and ringing,
s it fell in the basin, produ-
cing 8 most agreeable sound
to the earsof the anxious mo-
ther, who before had but lit-
tle faith in my expedient.
The whistle measured 1/
inches in dismeter. The
child, when seen an hour
later, was bright and run.
ning about as wall as ever.—Medical Record.

— =
The Total Solar Eclipse of September 17-18, 1876,

The track of totality in this eclipse is wholly upon the Pa-
cific Ocean, and in such course that only two or three small
islands or reefs appear to be situsted near the central line.
Using the Nautical Almanac elements, which are almost
identical with those of the American Ephemeris, wherein the
moon’s place is derived from Peirce's Tables, 8: Matthias
Island, west of Admiralty Islands off the northeast coast of
New Guines, is traversed by the central track
of the shadow, with the sun at an altitude of 5°
at 6h.16m. A.M on the 18th,local time. Thence,
skirting Ellice Islands, it passes between the
Fijis and the Samoan or Navigator group to
Savage Island, in 170" west of Greenwich, Iati-
tude 00° south, which is apparently the only
spot where totality may be witnessed under any-
thing like favorable conditions, and even here
the duration of totality is less than one minute,
The after course of the central line does not
encounter any land.

In the northern of the two large islands of
the Fiji group (Vanua Levu) 169° east, a partial
eclipse will occur, commencing at Th. 47m. A M.,
44° from the sun’s north point towards the
west, for direct image, and ending at 10h 16m.,
magnitude 0'86. In the larger island of the
Navigator group, Savall of the Admiralty
Chsrt, there will also be a partial eclipse,
though nearly approaching totality ; eclipse be-
gios 8h. 28m. A M. at 68" from the sun’s north
Joint towards the west, and ends at 11h. 2m.,
magnitade 097,

Assuming the north point of Savage Island
to be in 169" 48' W,, with 18" 55 south lati-
tude, a direct calculation gives a total eclipse
commencing at 10h. Sm. 6s. A.M. local mean
time, and continuing 57 seconds with the sun
at an altitude of 58°; the first contact of the
moon with the sun’s imb at8h. 4Sm. A. M , 49°
from his north point towards west for direct im-
age; and the end of the eclipse at 11h. 20m.

In New Zealand the eclipse attains s magni-
tude of about 05 at Auckland, greatest phase
at 9h. 18m. A.M.; towards the extremity of the
southern island about Otago, one third of the
sun’s dismeter will be obscured about 9h. 19m.
local time. A partial eclipse between similar
limits will be visible on the east coast of Aus-
tralis and in Van Diemen's Land. — Nature.

S~

ACCORDING to experiments by M. Rudorfl, on
cold produced by solution of 20 different salts,
the two which give the greatest lowering of
temperature were sulphuretted cyanide of am-
moniom and sulphuretted eyanide of potas.
slum: 105 parts of the former dissolved in 100
parts water, produce a lowering of temperature
of 81-2°; and 180 parts of the latter, in 100
parts of water, as much as 84'6°
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nmro-nmmo MACHINES.
LREOTURR DELIVERND AT TIRE ATEVENS INATITUTE OF TROUNOLOGY, BY

FROFRSBOR GRORGE ¥, BARKER, OF TIHE UNIVERSITY OF FRENNATL.
VANIA,

It will be remombered, from the previous lecture (soe page
y urrent volume), that overy magnet s surrounded by
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first machine made in America; and from this time on,
grenter power was sought by the multiplication of parts,
Btohrer, of Drosden, used throe magnets and numerous colls,
and, finally, Professor Nollot constructed an lwmense ma-
chine contalning no less than 50 magnets, between the poles
of which numerous bobbing or colls were revolved by steam

fleld of force, consisting of lines of force proceeding from it power,  With 800 revolutions s minute, sn electric Hght was

in every direction; and that whenever these
lines are traversed or cut by a conductor, a cur-
rent of electricity will be developed in the Iat.
ter, which is the more powerful the more nearly
the lines of force are cut at right angles, This
is the principle of the magneto.electric machines
to be described. It may not be superfluous to
define a magneto-clectric machine as one in
which magnetism is used to produce electricity,
while an electro magnetic machine is one in
which electricity is used to produce magnetism.

In 1831, Faraday proved the conversion of
magnetism into electricity, by using & flat iron
ring having on both sides a carefully insulated
coil of wire. On passing a carrent through one
coil, & galvanometer needle connected with the
other coil was deflected. Now, this could only
be effected by an Induced current, and this cur-
rent could only be due to the magnetism pro-
duced in the iron ring by the first coil—a result
which Faraday undoubtedly foresaw when he
constructed his apparstus.

The principle of this discovery was then shown
by the lecturer by introducing a very small magnet into =
small coil of wire connected with a galvanometer needle,
which was projected on the screen by means of the lantern.

- It was observed that the needle was deflected in different di-

rections, according as one or the other pole of the magnet
was introduced into the coil, or as one or the other end of
the coil was selected for the introduction of the magnet. It
was further observed that the effect was produced only at
the instant of introducing and st the instant of removing
the magnet from the coil. Here, then, we have the condi
tions requisite for the construction of a magueto-electric
engine. We know that the lines of force must be frequently
cut at right angles, and the whole problem becomes & me-
chanical one: How can it be done to the best advantage?

Fig. L.-CLARK'S MAGNETO-ELECTRIC MACHINE.

Bo soon as the year following Faraday’s discovery, Pixii,
an instrument maker of Paris, made s magneto-electric en.-
gine for the celebrated Ampére. In this machine, the steel

magnet revolves on a vertical axis below two coils of wire

containing soft iron cores, The electrical current induced in
the wire was strong enough to decompose water, melt thin
platinum wire, and replace the battery in all respects,
The ssme year (1832), our distinguished countryman, Jo.
seph Saxton, long employed in the Philadelphia Miot and
the United States Coast Survey, used s swationary horizontal
magnet, and revolved a series of four colls before its poles
As Professor Joseph Henry had observed marked differences
of effect with different thicknesses of wire, Sax-
ton made two of his colls of fine and two of
coarser wire, Now when the colls revolve be.
fore the poles of the magnet, currents in oppo
site direction are-induced in them in the two
halves of their revolution ;and in order to throw
these opposite currents in one direction, be in-
vented & commutator, conslsting essentially of
double points of metal, connected with the axis
of rotation, and making connection by dipping
into & eup of mercury, so a8 to carry off each
current before the next ls produced, In other
machines, the same s effected by fnsulating, on
the axis of rotation, all but two strips, connected
with the colls, and carrying off the current by
means of metallic springs pressing against it
As SBaxton did not publish a description of his
machine, although he had iv exhibited in London
for & long time, Clark, s Loundon instrument
maker, brought out, in 1836, the machine repre.
sented in Fig, 1, which iu in its principles s copy
of Saxton’s, with the exception of the commu.
tator.
In the next place. Page took two magnets and
revolved hiy colls between them, This was the

THE GREAT HLECTRO-MAGNEDS AT THE STEVENS INSTITUTE.

obtsined from it, equal to 75 carcel burners or 500 candles,
at a cost of 30 cents an hour. It had taken, before, 226 Bun.-
sen cells to produce the same light, at a cost of £2.30 an
hour. The lighthouss of Cape La Haye, near Havre, is fur-
nished by this machine, and the lights on the British Coast

Flg. 3.—WILDE'S MACHINE, WITH SIEMENS' ARMATURE.

are made with the Holmes improvement of the same ma-
chine.
It was plain that no further improvement was possible in

Fig. 4.—COIL OF GRAMME'S MACHINE.

the direction hitherto adopted, as there was a practical limit
to the amplification of parts. It was then remembered that
the magnetic field of an electro-msgnet was much more pow-
erful than that of a permanent one, and that electro.mag-
nets could with advantage be substituted for ordinary mag-

Fig, 5. ~GRAMME'S MAGNETO-BLECTRIC MACHINE,

nets, aa they occupled much less space, and made & more
compnct machine, This result was favored still more by
the Invention of the Blemens armature in 1857, This was &
pew devies for cutting the lines of force, in the place of
the revolving colls or bobbins, It consists of = long soft
fron bar, & cross section of which is shown in Fig,
2, The grooves represented there serve for the recep-
tlon of the Insulsted wire, which is wound
lengthwise over the bar. In order to use this
new form of armature, the electro.magnet, be.
tween the'poles of which it revolves, is made long
und flat, as In Fig. 8, which represents the Wilde
machine with the Slemens srmature. A wmall
magnet on top induces & current of electricity in
the wire of a small armature, which i{a tarn
charges the large electro-magnet below, and pro-
duces a powerful current in the wire of the Jarge
armsture, There are two of these machines in
this country, one in Boston snd one st the print.
ing establishment of Frank Leslie, in New York.
The latter is driven with a velocity of 1,800 revo-
lutions per minute, and the current derived from
it will electrotype several plates of his paper in
twenty minutes. It is also used as a source of
of electric light for photographing on cloudy
days.

But & yet further improvement was made in
this machine. Slemens and Wheatstone pro-
posed to do away with the small magnet entirely.
That looked very much like perpetual motion,
What is there to start the machine ? There is always enough re-
sidusl magnetism left in the armatare, when the machine bas
once been started, to produce a feeble current of electricity ;
and if this is made to flow into the wire surrounding the
large electro-magnet, it will charge it sufficiently to increase
the current by which it is supplied. In this way, the large
electro-magnet soon gains its full strength. The principle
of such machines is, therefore, to divert a portion of the in-
duced current back into the electro-msgnet, and use the re.
mainder for outside work.

Ladd, a London instrument maker, constructed s machine
on this principle, which received the first prize at the Paris
exhibition of 1867,

The next improvement was made by Professor Pacinotti,
of Pisa, who made his armsture in the form of a ring, so

T

Fig. 6~IMPROVED FORM OF GRAMME'S MACHINE.

that the current should slways flow in one direction. It
consisted of a ring of soft iron, surrounded by insulated
wire, and revolved between the poles of the existing magnet.
The current was tapped and carried off half way between
the poles,

This form was almost forgotten, when, in 1871, M. Gram-
me, & furniture dealer and general tinker of Paris, was led
to construct & machine by studying one that had been
brought to him to mend. The principles Involved are of im.
portance, as they led to the most perfect instrument of the
kind yet invented. Conceive, as was shown by the lecturer,
that & bar of soft iron, surrounded by insulated wire, is sub-
jected to the influence of one of the poles of a perma-
nent magnet, say the north pole, Let this mag-
net be passed gradually over the length of it
Then there will be produced s south pole in the
bar wherever the magnet happens to be, begin-
ning at one end and stopping at the other. At
the same time a continuous current will flow in
the coll as long as the motion lasts. Now, sup-
pose this bar with its coll to be made in a ring
and revolved before one poleof & magnet, and we
have the same conditions In the best available
form. If such a ring be revolved between the two
poles of a magnet, however, they will act on it in
opposite directions, snd the currents so formed
will constantly tend to neutrallze each other at
two points half way between the poles. In order
to utilize both currents, it is only necessary to tap
the neutral points by means of conducting wires,
Fig. 4 shows the method of winding the colls adop-
ted in practice. The wire, B, lsdivided into sec-
tions, say of 800 turns each, but there is no break
in passing from one section to the other, A loop
of the wire only is left exposed;and this is con-
nected with & copper conduotor, R, bent at right
angles 50 as to pass through the ring, When the
ring is revolved, several of these conduotors touch




or) bmhu. by whleh tho cnrmt is car-
s or brushes are so arranged as to be
vith more than one of the conductors,
Gramme machine, which was exhibited be.
oh Academy of Sclences by M. Jamin, is repre-
 sented in Fig. 5, in which the circalar anmature already de.

seribed was revolved by hand between the poles of a perma-
_nent magnot. Since that time M. Gramme has made & great
_many important changes and modifieations in his machine,
the most notable of which are the substitution of electro.
magnets for t ones; the adoption of the dynamio
principle, as It is called, of starting the machine by its own
residual magnetism; and the adaptation of a single armature
to the purposes both of electroplating and the electric light.
Fig. 0 represents the Iatest form of this muchine. It is the
one which was used by the lecturer. Its dimensions are 22
inches in every direction and its welght is 600 1bs.

This machine was driven by means of the engine in the
workshop of the Institute in the basement below, the belting
passing through the floor of the stage. The electric light so
produced way of intense brilliancy. A dynamometer was at:
tached to the instrument in order to measure the power used,
and & class of Institute students was in attendance to take
notes. They also studied the photometrical measurements
made, to determine the intensity of the light. Their notes
will be worked out with the greatest accuracy.

Far the photometrical measurements, the lecturer placed
the electric lamp in the rear of the hall, some 60 feet away,
and caused it to cast & shadow of the pointer he used to show
the parts of apparatos exhibited. on the screen. Then, on
taking a standard candle and caasing it to cast another shad-
ow of the same object, he carefully approached the candle to
the pointer until the intensity of the shadows was the same.
Sapposing this distance 1o be 2 feet, then will the light of
the electrical Ismp be to that of the candle as 2'is to 607,
which is as 1 10900 ; or in other words, the electriclight yield-
¢d isequal to 900 candles. The actual light obtained, how-
ever, was still more powerful.

Professor Julius Thomsen, of Copenbagen, by an ingen-
lous method of converting the light rays into heat, has cal-
calated the mechunical equivalent of light (that is, of a stand-
ard candle) to be equal to 131 foot pounds per minute.
Now, as one horse power is 33,000 foot pounds, the theoreti-
cal maximum smount of light obtainable from one horse
power is 7349° or 2,518 candles. In practice, the lecturer
obtained in round numbers about 1,000 candles per horse
power. The best effect was obtsined when the carbon points
were % of an inch apart.

The lecturer in the next place threw on the screen a mag-
nificent image of the carbon points, and showed the spectra
of the solid and of the vaporized carbon. He concluded his
lectare by removing the belt, which connected the machine
with the engine, and connecting the powerful battery in the
basement of the Institute with the brushes of the machine.
The latter immedistely began to rotate with great rapidity,
and it was stated that 70 per cent of the power could thus be
utilized,

The same machine has slso been used by President Mor-
ton to exhibit all the experiments connected with a lecture
on spectrum analysisto his class at the Institute, and so con-
venient did it prove that searcely an hour was required to
prepare all the requisite apparatus. C.F. K

The from Works of the United States,
We are indebted to the American Iron and Steel Associs-
tion, Philadelphia,Pa,,fora copy of their ‘‘Annus) Directory”
® of the iron and steel manufscturing establishments of this
country. It is an important and valusble document, giving
particalars in detail of all establishments copnected with the
above industries. The following is a general summary :

Whole nomber of completed blast furnuces,Jan. 1, 1876, 713
Annual capacity of all the furnaces, in net tuns.......... 06,439,230
Whole number of rolling mille, Jan. 1, 1576 ... ........... 832

Whole pumber of single puddling furnaces (each double

furnace counting as two single ones) .. 4470
Total annual capacity of all rolling mills In ﬂnuhcd Iron,

O R TS o 65 o4 5D s UM as sbs husssdo  sovnbs 4,180,760
Annual capacity of all the rall mills, In hoauy mla, not

I N I e 1,040,800
lnnharof ll-meuucl woxu. J.n. 1, 1870, 1
Annuosl capacity In ingots, nettuns. .. 500,000
Namber of Bessemer convertors.... .. g 24
Number of open hearth steel works, Jnn I. uro . 10}
Number of open hearth fUMMBCes. .........o.ooovvnnenrnns. . 22
Annusl capucity in ingots, net tuns .................. . 456,000
Number of crucible and othor steel works, Jnn 1, 1¥70 a0
Annual capacity of merchantable stoel, net tuns. ..., 180,250
Of which there are of crucible steel, In net tuny. . 44,000
Number of Catalan forges, making blooms dlrocl mnn

the ore, Jun. ), 1876.....,.... 3
Annual capaaity in bloomsnod bmou, ml mm .......... 10,450
Number of bloomaries, Jan, 1, 1478, muklnxmooml from

plg fron. ... .. XX AT G
Anoual enpmcity In blomm. om lunl 0,500

A New Muclinge,

The Jowrnal de Pharmacie siates that if, to s strong solu-
tlon of gum srabic, measuring 84 fuid ozs., = solution of 30
grainn sulphate of sluminum dissolved § oz, water be added,
& very strong mucilage s formed, capable of fastening wood
together, or of mending poreol-!n or glass.

A ¥rw nlokel.plating nolnlinn mld to yield beautiful re-
sults, s prepared by mixing the liquid obtained by ovaporat
ipg & solutlon of § oz, nlckel In aqua regin to a pasty mass
and dissolving it in 11b, aqus ammonia, with that obtained
by treating the same quantity of nickel with & solution of 2
oxs, cyanide of polassium Jn 11b, of water. More cyanide
renders the deposit whiter, and more ammonin renders it
grayer,
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Small Euglinos for Agricultural Purposcs.
To the Editor of the Selentifio American:

As many of your readers are interested in the performance
of small engines, T will tell you what we have accomplished
with one, dinmeter of oylinder of which is 3 inches, and
Jength of atroke G} inches, I can only give you the amount
of worlk done, as we hnve neither steam gage nor water glass,
On Fobruary 2, we threshed 239 bushels of oats inside of 5}
hours. The thresher was 120 feet from the engine, and was
driven by § inch seagrass rope from engine to idler, thence
by 8 inch belt to threshor, The snow drifted on to the en-
gine so that it was nearly covered: the parts that were hot,
however, kept the snow thawed. The boiler is of our own
desigm, built entirely of 1 inch gas pipe, and has about 50
feet of heating surface. I have taken your paper for years,
but I bave never seon any designatall like this one. It works
to & charm, does not leak a drop, and will stand immense
pressure. It holds but 8 pails of water, and is as easily
managed as any 30 or 40 horse shell boiler; and I have had
some experience with such sizes. We havedesigned a pump
expressly forthis boller, and I will venture to say it cannot
be beaten for one holding so small & guantity of water. The
amount of fuel used in threshing the grain abovementioned
was 43 cords of old ralls, cut to two feet lengths, The en-
gine made about 300 revolutions per minute, working steam
at full stroke. I cangive you no better data, but I think
the results are hard to beat. We are farmers and not ma-
chinists, but we have constructed the entire engine and
boiler. L. COOPER.

Cortlandville, N. Y.

Photo Suggestions,
We have loog been familiar with the fact that telescopic
imsges may very easily be produced in the camera by the
simple expedient of mounting a small camera upon the eye-
piece end of the telescope, the degres of amplification de-
pending upon the distance between the eyepiecaand the sen-
sitive plate. As might be anticipated, the amount of angle
included is exceedingly small, the object glass of atelescope
being corrected only for axial rays; and indeed, owing to the
tube, the transmission of an oblique ray would be quite im-
possible.
It may not be generally known thst, by means of an opera
glass used as a camera objective, & greatly enlarged image of
any view to which it is presented may be obtained. Owing
to the shortness of the tube, and to the optical principles in-
volved in the formation of a large image by means of an ob-
jective when used in conjunction with & concave eyepiece,
this form offers advantages, in the production of a directly
magnified image, nov possessed by the ordinary telescope.
We recently made several experiments with an jostrument
which, owing to its expense and the niceties involved in its
construction, is very seldom manufactured. It has a short
body, about four inches in length, but possesses very great
magnifying powers, attributable to its construction. It is
comprised of three triplet lenses in each tube: an object
glass of large dinmeter and short fotus—not plano-convex,
but rather as the form known as crossed ; acenter bi.concave
triplet of large diameter and great curvature; and a plano
concave triplet eyepicce, the flat piece being next the eye.
This form of tube, when used as an objective for the camers,
produced images of great sharpness in the axis, the sharp-
ness belng more extended than wo have seen it with any
other form. By means of this instrument we obtained an ex-
cellent and sharp photograph of the sun three inches in di-
ameter — e British Journal of Photography.

Proeparing Rellef Blocks from Photographs,
A German process for geiting surface blocks from photos,
to be printed by letterpress process, Is: Take a plece of look-
ing glass about 24 Inches larger all round than the original,
aud pour on it, in the dark room, the result of 1 oz, bi.
chromate of potash in 106 ozs, water, put over a slow fire,
and add graduslly 2 oze, of fine gelatin. When diesolved

1|and at boiling point, strain through & fine linen rug.

The plate must be placed in a horlzontal position. Spread
all over with a fine broad brush. Give fresh layers till the
film renches about a lino and & balf thick. Let dry for two
or threo days, and keep from tho light, Take n glass posi
tive from the negative of the orlginal; plsce the prepared
plate in contact with it in the printing frame. Remove to
the dark room ; pour over tepid water till fully developed.
Dry with filteriog paper, paint over with glycerin, and wipe
off also with filtering paper. Develop the relief upon the
plate; s subsequent trentment need not be effected in the
dark., To make the plaster mold, mix fine plaster of Paris
with spring water in two vessels, to the consistence of oll in
one, of thick cream In the other. Hold the plate in the hand,
pour over it the thinner solution, tap the bottom of the plate
gontly with the hand to prevent air bubbles, Place the plate
horizontally upon the table, and pour the thicker solution
over to s moderate bight. Leave It 10 settle and dry for
some 164 hours, Cut away the thin #dges of the gypsum
with a knife. Separate the plaster mold gently from the re.
llof plate, Pour stereo motal into the mold, and a printing
piate will bo the result,  Rootify defects with fine polnted
tooln In the plaster mold previonsly to casting.

Acconoina to M, Tisserand, the French Inspector General
of Agriculture, milk will yleld more butter and cheese when
tho pans are sot in an apartmoent where the temperature is

not higher than 82° Fah,

[MarcH 25, 1876,

Welghing Light,

The London Times gives the following description of Me,
Willinm Crookes’ new apparatus for weighing a ray of light
In & tubs in which a vacuum has been prodaced, n very fing
thread of glass 1n guspended by both ends, und al one pary
of it s a smnll crous thread, to which is attached a disk of
pith with one side blackened. At the junction of this cross
piece is a small cireular mirror, so arranged that a ray thrown
on it from n lime light shall be reflected on to a graduated
seale, and any twisting of the glass thread shall be thus re.
corded, At one end of the glass thread is & turning disk
and n Harding’s counter, outsido the tube. The light to be
weighed is allowed to fall on the pith. This, a8 in the sim-
ple radiometers, is repelled, and its motion causes a torsion
of the glass thread and a motion of the mirror spot along the
scale. T'he turning digk ls employed to unwind the thread
against this action, the mirror spot going back to zero on the
scale, The counter tells the degree of torsion the glass
thread bins undergone by counting the amount of unwinding
required. Then a little iron weight, the one hundredth of a
grain, which is within the tube, ig lifted by a magnet on to
the cross bar; its weight causes a torsion, the mirror spot
travels along the scale, and the unwinding is performed as
before. A candle placed six inches away from the pith was
found to give 1,628 degrees of revolution, and the little iron
weight 10,021 degrees, The candle light is therefore calen-
lated to weigh 0 00172 grains, Mr. Crookes has made expe
riments on the sun’s light, and bas worked out some calcala-
tionson it It is equal to 32 grains on the rquare foot, 67
tuns on the square mile, or 3, 000,000,000 tuns on the whole
earth,

There are two practical applications of this discovery which
bid fair to be of considerable scientific value. The first is its
employment as a photometer. If, for instance, the candle
light above noted weighs 0°00172 grains, that weight conld
be made to cause a certain deflection of a dial finger. With
this might be compared the deflection caused by any other
light, and thus the intensity of one illuminator conve-
niently measured by the other, used as a standard. Mr,
Crookes tried this and found that a correspondence between
the light of a candle flame and that of a gas burner took
place when the candle was 48 inches and the burner 113
inches distant. Consequently the light of the burner
equaled In intepsity that of 5§ candles. This gives a way of
testing any burner, the deflection due to the light of which,
when good gas is employed, is previously known. If the
deflection should fall short, then gas of poor quality wounld
be presumed. So also the varying intensities of sunlight
might be measured, and this would prove a valuable addi-
tion to meteorological records.

New Lion Palace, Zoological Gardens, Londemn,

The lion palace is two hundred and fifty feet long out-
side and two huncred and twenty-seven inside; the width
of the ssphalt pavement in front of the dens is thirty-six
feet, the height is thirty-four feet. There are altogether
fourteen dens, four large ones, one at either end, and two in
the center; they are twenty feet long by ten feet wide, the
smaller are about twelve feet square. The supports to the
roof are varnished wood, such as is seen in new churches,
and the blue tint glven to the ceiling gives a general Jightness
te the whole edifice. The floors of the dens are sloped to-
wards the front, and just outside, in front of the whole series
of dens, there is a trongh which has a constant flow of water
ranning through ft, so that the cleanliness and the comfort
of the animals have been provided for in every possible way.
The ventilation and warming apparatus is most perfect.

The following is a list of the animals: No. 1, * The
Shah,” a Persian lion; No. 2, lioness, East Indies; No. 8
Indian leopard and a Nubian lioness; No, 4, Indian leopard ;
No. b, clouded tiger; No. 6, three Mexican pumas; No. 7,
two lionesses and one lion, born in mensgerie, July 8, 1872;
No. 8, Indian tiger; No. 9, Indian tiger; No. 10, American
jaguar; No. 11, South American juguar; No. 12, three tiger
cubs, about ten mouths old; No, 18, Indian tiger; No. 14,
Indian tiger.

There is a considerable echo in the building, and the
splendid roar of the lion can now be heard in all its true
grandeur,

Sob
Aunthracite Conl FPrices for 1870,

By & combined agroement among the anthracite coal com-
punies, the rates for 1876 agreed upon, to consumers only,
for lump, steamer, broken, and chestnut sizes, froe on board,
at any of the shipping ports in the vicinity of New York,
are as follows :

Lump. Stesmer.  Broken, Chestnul,

March und Aprﬂ ........... 2 S m $0 LIk
Moy ASiaor o CON T AR ) (R L)
.luno ..................... e 400 440 400 0
JUIY... e e LR LR 8
AUGUI G vha v s s rad i DEND ] ‘o 4“n
Septembor.... ............ 448 . 6 46
OULODT. o xvs s ions ¢ tnpins D 40 4% A
NOVOmbOr ooy vavsnss sunos 40 L) 47 L
DIOOOUIDUE +vrasesnss s rioinns LA (] 4N 400
and at thirty five cents per tun less free on board at Port

Richmond, Pa., except for chostnut conl, which may be sov-
enty cents por tun less than the New York free on board
price : Itbelng provided that all such contracts shail be ma
In writing prior to April 1, and that no commissions or
ances of any kind be made thereon, and that no
tracts be made with any othu\bu » consumer of Q@n

CaMrionaTen oll is hl.bly nmudd asa m
polish. This is simply swoet ofl in which gum

eamphor s ]
dissolved.  The camphor merves the additional ”m 1
driving away moths, 9 “ _
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lever hole into which it fits, B is a washer, turned to fit
ensily to the diameter of A, and O 1s & co'lar, solld with A.

mm ,;0" m DISTANCE DETWEEN THE CENTERS OF D18 n stem, turned parallel and true; and it 9 & 1istle leas in

4

TWO HUDE OF UNEQUAL HIGHT,

‘When the bights of two bubs are unequal, as thown in Fig.

292, the distance required beirg that from A to B, we must
make the necessary allowance (In the distance at which we
sot the compass or trammel polnts) for the difference in

hightof the surfaces upon which our circles sre to bs marked,

longth than the thickness of the chuok plate upon which the

197

to neatly fit one of the holos in the end of the arms or levers, | on the lathe or machine, Wo may here aléo note that the
and being marked shorter inlength than is the length of the  length of those lines is often too short, in consequence of the

shortness of the work, to form & very accurate guide for the
setting, To obviate thisdifficulty, she msckinias shoula first
chuck the work by one of the Jioes, and then perform all
tho duty necessary at that chucking. Then, in the second

arm is to be held while the holes are being bored. Upon
each end a screw is provided to recelve a nut. The use of
this stud is as follows: Upon the chuck plate of the lathe or
boring machine, and at the requisite distance from the center,
i8 bored a hole to receive at a close fit the plain part, D, of
the stud ; and into this hole that end of the stud is fastened
by means of a nut. Ons end of the lever or arm (being bored
to fit the part, A, of the stad) is placed thereon, the stud

from the body of the lever or arm. If the arm is :obo'bolng bolted to the chack plate while she hole at the oppo-
finished along its whole length, it is better to mark off the site end is being bored: thus lnsuriag that the holes are ex-

body of the arm first, which we perform as shown in Fig.

223, Bettlng our work upon the table, A, and wedging it as of chucking is shown in Fig. 227, in which A represents s

shown, we mark off with the scribing block the lines, C C | portionof the chuck, B the lever or arm to be bored, C the

pot 1'7?223
Fi = e
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iAol sl 4
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: A B
and D D, msking their distance apart the thickness of stem
required, and leaving about an equal amount of metal to be
taken off each face. We then murk off the hight of each
hub face, measuring from the line, C, and scribe & line
around each hub face as far as the scriber point will allow.
We next mark off (with a square, resting against the sur-
face of the marking-off table) the lines, E and F, marking
them as near the center of the hub as the eye will direct:
their use being simply as guides in settiog the work in the
lathe or machine, These lines being dotted with a fine cen-
terpunch, to prevent their becoming obliterated, we next
measure the hight of the face, G, and that of the face, H,
both from the line, C.

We now turn to the marking-off table, and on its surface
draw & straight line a little longer than the length of our
arm or lever, as shown in Fig. 224, the lines, A A A A, re-
presenting the outline of the marking-off table, the line, B,
representing the hight of the hub from its surface, G, to the

e 20 0
Hinn o

line, C. in Fig, 223, and the line, B, representing the hight of
the hub from its surface, H, tothe line, C, iu the same figure,
The two lines, B and D, are to be struck at right aogles to
the line, C, and the distance between them (ns denoted by the
dotted line, F) being the required distaves from center to
center of our lever. Theso lines being drawn, wo have only
1o set our compass or irammel points to the length of the
dotted line, B, to be able to mark off the correct distance
apart for the centers of the clreles to be marked oa the fuces
of the two hubs, Proceeding, then, we plsce our lever on
the marking-off table in the position shown in Fig. 226; and

FigR25.
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after putting s centerplece in each hole, we draw (slong the

aotly the sams distancs apart in all the lovers. The manner

stud, and D D the plates bolted against the chuck so tha
their ends contact with the stem of the work to prevent i

from moving sidewsys during the operation of boring. Th®
uge of this stud, modified in shape to suit the work, Is als®
applied to the turning of cranks, eccentrics, and other simi”
1ar work, requiring unusual exactitude in the positicn of a
hole or holes, or of & diameter in its position relative . > a
hole.

To mark off a crosshead in which one hole requires to be
at right sugles to the other, we proceed as follows: First
placing the crosshesd upon the marking table, in position 1
in Fig. 228, we draw with the scribing block the center line,
A, marking it all round the crosshead ; and if the crosshead
has & hole or holes in it, we put centerpieces in those holes

to receive the center lines, We then place a square withitg
back resting upon the marking-off table, and draw, paralle

1 72,2,93
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chucking, be should adopt one of the following methods to
set the work true, independent of the second line:

In Fig. 230, A represents the facs plate of a lathe, snd C
an angle plate, that is, a plate having its two flat surfaces
at » right angle to esch other. It is evident that if the
work has the hole, parallel with the line, B, bored, ard the
end faces round that hole trued with i, we have oply to bolt
the avgle plate, C, to the face plate, A, of the lathe, and
then to bolt one of the turned faces of our work to the face
of the angle plate, and set the latter so that the paralle]
stem, D, of the work runs true; and then it will be so set
that the holes, If bored true with the tool, will stand at &
right angle to each other. In all cases, however, in which
an angle plate Is used, or in which, from other causes, there

is a greater amount of weight on one than on the other side
of the face plate of the lathe, thers should be bolted to the
Iatter a weight sufficient to act as a counterbalance, such a
weight being shown at E, in Fig. 280; otherwise the work
will be bored and turned slightly oval. Theother method of
chucking referred to is to bore out ome hole; and baving
faced up the faces at the end of that hole, to then chuck the
work with & parallel mandrel, fitting neatly into and projec-
ting from the hole already turned, The work must beso set
that the mandrel stands true or parallel with the face plate
of the lathe; this may be done in conjunction with the use

of the angle plate, thus insuring accuracy in the chucking of
the work,

A Shower of Meat,
The Bath County (Ky.) News says: On Friday, March 8,
1876, a shower of meat fell near the house of Allen Crouch,
who lives some two or three miles from the Olymplan
Springs in the southern portion of the county, covering a
strlp of ground about one hundred yards in length and fifty

with the edge of the blade, the center line, B. From the
Intersection of the lines, A and B, we draw the lines, U and
D, marking their distances from the live, A, with a pair of
copassens, and carrylng the lines round with the soribing
block. We draw the oircle, B, using the line, A, as & center

entire length of the lever and moross the faces of the huby) | and locating i1, as nearly true as we can, the other way from

the center line, A, locating it {n the center of the stem; we | the hub or stem.

We now stand our crosshead in the posi-

then apply the trammels, set as already directed, to mark off | tion shown in Fig. 220; and applylog a square to theline, A,

the centers of the holes, Sotting our compaunes at the ln
tersection of the lione, A, with the line marked on each of |Ing It upright with the wedges shown,

wo sob it to a right aogle with the facseof the line, A, wedg
Then, setting the

the bub faces, wo strike tho necessary circles on the faces of [ seriblog bloek needlo point even with the line, B, of position

the hubs, as shown, We next wark off the breadth of th
lever or arm op the face from the center line, A, and ou
warking ls complete,

0|1 in Fig, 220; and setting that line true with the surface of
r|the table, we carry It across the other face, as shown ln po.
sition 2, locating its position sideways to suit the forging or

When, however, there aro a number of such levers to be | easting; nnd then we strike the eirele, F, which completes
wade, sll requiring to be of nearly equal length from conter | the marking,

to center of the holes, one only should be marked off for th

hole centers, oare being taken to mark It off with great ex.

sctitude. Then after that one s bored, and the faces of th

hub are faced off true with the bole, & pin, as shown In Fig,

o| It will be noted that the lines, A and B, are mere guldes
whereby to obtain the centers of the clrcles from ; and It may
o | therefore be asked for what purpose those lines are center:
punch-marked, The reply Is that those lines must be used

290, should be wade, the dinmeter of the part, A belog wade | as guldes to set the work by when chucking tho crosshead

wide. Mrs. Crouch was out in the yard at the time, engaged
in making sosp, when meat which looked like beef began to
fall around her. Tae sky was pecfectly clear at the time,
and she said it fell like large snow flakes, the pieces asa gen.
eral thing not belng much larger, One pieca fell near her
which was three or four inches square. Mr. Harrison GilL
whose veracity is unquestionable, and from whom we obtair
the nbove facts, hearing of the occurrence. visited the locall-
ty the next day, and says he saw partioles of meat sticklog
to the fences and seattered over the ground, The meat when
it fell appeared to be perfectly fresh.

The correspondent of the Louisville Commercial, wrlt:
Ing from Mount Sterling, corroborates the above, and
says the pleces of flesh were of various sises and shapes,
somo of them belng two inches square. Two gentlemen,

who tasted the meat, expressed the opinion that it was eithor
mutton or venison,

Slnglog 1o Chinese,
The enlightenment of the Chiness la religlous matters,
wore expecislly In gloging, 1s & work of extreme difficalty,
Mr Walker,s missionary at Foochow, writes to the Missi
Herald :
**There is one very serious drawback to the use of music as
a woans of preaching the Gospel in China, In sloging, the
word tones canuot be given, and this destroys the sense, For
in Chinese, as n rule, every artioulats sound represents at
least two or threo different words, while the more common,
sush as ‘ting,” *llog,’ and ‘slog,’ often represent two or three
dozen different words, and without the help of the tones they
have no meaning whatever. Bo when & hymn is sung to &
Chinese audience who are not slready familiar with it, It has
scarcely more mesning to them than it would have to a
forelgner just arrived. In fact | have sometimes just &
a fore'gn bymn to the audlence, and then uwm':z
expounded It, and It seemed 10 answer as well as & vative

hymn, "
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R IMPROVED MILLSTONE.
 We illusteate herewith a now millstone, in which I em-
bodied & large number of novel and useful improvements,
mainly in mechanioa! construetion, the object being to ren-
der the stone more effective In operation and more readily ad-
Justed and balanced. These will be found noted in their
proper places in the following description, reference firat be.
ing had to Fig. 1,

The lower millstons, A, is bound with bands In the usual
way, and its eyo Iv made olrcular to receivo a
correspondingly shaped bushing, B, With.
in the Iatter are four radial boxes to re
osive the wooden bearing blooks shown, and
also the metal wedges, C, by which said
blooks are foroed against the spindle, The
wedges aro adjusted from the lower aide of
the stone by the screws, D, The bushing
bas & cover, E, to which it is attached by
bolts. This projects over the bushing, and its
edge enters a rebate in the lower stone, Sald
cover ls convex above and flat below, and is
hollow in order to receive tallow or other lu

Fig.1.

[MArcH 25, 1876,
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s corkscrew and brosh attachment. and in certain other fea
tures, due reference to which will be made as we proceed.

20 &5 to be rotated thereon, and locked In either of the two | air vent openings, @, and In the stem are 1ike holes to eor
positions necessary to the performanc of one or the other of | respond, When the sleeve is adjusted in one position, the
the above siated functions, The invention also consists In | holes, F, therein will register with the similar spertures in

the stem ; and the piston baving been pushed down and locked
below uaid holes, F, the device will act as & faucst, the liquid

The implement Is composed of a T shaped open ended ! discharge taking place through said coineldent orifices and

tube, A, and & glmlet tube, B, In which is & spring-ncted | through the tube, A, as will readily be understood from

bricant. An upward projecting flange on the
convex part entors a cavity in the driver, and
serves to protect the spindle, which passes
through, from contact with the substances
gronnd, ete. The upper end of the spindle
fits into & polygonal socketin the driver, so
a8 1o carry the Iatter with it in its revolution.
The ends of the driver enter recesses in op-

V o NIRRTl

posite sides of the bail, F, and so rotate the
same, and the latter rests on the spindle end
and bas projections, G, which enter notches
in the side of the eye of themoving stone.
The bail hss on its outer surface four spiral
grooves, flaring downward £o that they may
not become clogged.

In the upper part of the runner are holes
to receive the pockets, H. In these are
plsced the weights which recelve screws
swiveled in the covers so that said weights
may be adjusted by turning the screws. This
construction adapts the weights to serve ss
s standing and as a running balance. The
screws may be easily operated by a wrench.
Around the runner, between the usual main
and edge bands, are placed several narrow
bands which are cut awsy successively as the
stone wears, the edge band being driven up.

When the runner is to be backed, askeleton shell, 1, Fig.
2. is placed upon it and secured by rods, J, which hook into
the radial bars above, and are leaded into holes in the stone
below. The plaster is then poured upon the shell and turned
down true. The radial bars are made of such a length at
their inner ends that the eye may be formed to the proper
size without uncovering said end. This construction of the
eye, the inventor states, epables him to put in a dress with
1% inches draft for each foot of the diameter of the stone,

and twenty-four furrows at the edge and two furrows in each
quarter, or seventy-two in sll. The main
furrows, J, are on & draft of sbout 13}
inches from the eye for about two thirds
their length. Their outer part and also
the furrows, K, are on a draftof 1§ inches
per foot of diameter of the stone. The
furrows, J, are about three eighths of an
inch deep at the eye, and gradually de-
cresse in width and depth toward the
ekirt, being about three sixteenths of an
inch deep at the two thirds point, where
the draft changes. The furrows, K, also
gradually decrease in depth and width
from their inner to their outer ends.  All
the furrows at the skirt are not more than
five eighths of an Inch wide, and, for
grinding corn and other coarse grain, not
more than one eighth of an inch deep.
For wheat the depth does not exceed one
thirty-second to one twenty-fourthof an
inch. This dress gives an almostunbroken
skirt and full lands, producing sn even
grade of meal or flour, and, it is claimed,
more flour to the bushel of grain than
the ordinary dress.

Pa‘ent now pending through the Scien-
tific American Patent Agency, For fur-
ther information address the inventor,
Mr J. W, Trusx, Essex Junction, Vt,

IMPROVED FAUCET AND VENT,

The function of the device illustrated
in the annexed engravings is twofold:
First, to admit alr into s barrel, keg, or
other veasel, 50 a8 1o counterbalance the
atmospheric pressure at the outlet, and
thus allow & free discharge of the con.
tained liquid; and, second, to act as a
faucet for drawing off the liquld, without,
however, sdmitting air to fill the va-
cuum In the vessel due to the escape.
Thus the invention may be used elthor as
A vent or a8 & faucet, and to this end a
sleeve, provided with oppositely located
alr vent and liquid discharge holes, is
applied to & hollow gimlet-pointed stem,

TRUAX'S IMPROVED MILLSTONE.

of said packing will compensate for wear. There is a rub-
ber washer applied to the rod, C, immedistely beneath the
head or thambpiece, which serves to form a tight joint around
the plunger when the piston is forced down and locked by
lugs at D, to hold it away from the vent holes.

A rotating tube, E, is applied to the body of tube, B,
which is correspondingly reduced in dismeter to form a
smooth exterior, as shown in Fig. 1. This sleeve has liquid
discharge holes, F, arranged spirally around it, and the hol-
low stem has similar apertures, The sleeye also has similar

TALLEY'S FAUCET AND; VENT

plunger rod, ¢ (Fig. 2), having a piston as shown, Hald pls.
ton i packed with cork and indis rubber so that the swelling

Mig. 2.

When, on the other hand, the sleeve I8 turned half round
from the position above deseribed, the vent
holen, (1, will gimilarly register, and the devios
in then ndapted to act asn vent, It will be
soen, of course, that when holes, (1, are open,
holes, F, are closed, and vice vorsf. As ameany
of locking the sleeve in either adjustment,
and of pormitting it readily to be changed
from one position to the other, two oppositely
loeated notohen, H, Fig, 4, are provided at the
upper end, and a spring cateh, I, In secured to
the T tube, which enters and, by a square pin,
ongages in sald notches,

The brush tube is shown at J, and the cork.
gsorow at K. The Iatter is attached to one slde
of a sorew plug haviog s milled rim. A small
sorew thread stem is formed on the other side
of said plug, and at the base of the stem Is &
threaded boss or circular shoulder,

The various ways of applying the corkscrew,
pursuant to this arrsogement, are clearly
shown in the engraving. It may be inserted
in the brush tube as in Fig, 5, and so rendersd
convenient for carrying in the pocket. In use
the stem Is inserted in an aperture of the brush
tube (which thus becomes a handle), and set
up above by a little nut ; or the corkscrew may
be attached at one extremity of the T tube,
A, and the brush tube slipped over the other,
as shown in Figs. 7 and 1. Fig. 3 represents
the adaptation of the device as a spout for si.
phoning bottles containing effervescent and
any other liguids; and Fig. 8 exhibits the in-
vention suitably modified to adapt it to the
bung of & barrel, as an automatic bung.

The invention is an improvement on a some-
what similar device patented June 80, 1874,
It is well suited, not merely to the uses of gro-
cers, druggists, brewers, and saloon keepers,
but to those of private families. The imple-
ment is inexpensively made, of strong and
dursble metal throvghout.

Patented through the Scientific American Patent Agency,
March 7, 1876. For further information relative to propo-
gals for manufscture, purchase of territory, etc., address the
inventor, Mr. James Talley, Jr., Kansas City, Mo. The in-
ventor calls attention to the simplicity and cheapness, espe-
cially of the sutomatic bung, which can be supplied to brew-
ers, distillers, and original packsge men, at & cost but little
over ;ommon bungs.

Photography as a Detective.

Recent attempts at forgery, by the al-
teration of the dates and amounts of
written checks and drafts, have resulted
in investigation as to how erased writing
may be rendered visible. Various che-
mical processes, more or less efficacious,
have been suggested, but the simplest
process yet devised seems to be the pho-
tographing of the suspected paper.

This is founded on the fact that cer-
tain colorless or feebly colored sub-
stances, while very slightly affecting
the eye, act powerfully upon the sensi-
tive ilm in the camera. Photograph-
ors are aware that a photographic proof
nearly effaced through age may, by
photography, be reproduced with all
its primitive detail and intensity. Gen-
erally all yellowish stains may thus be
brought out ; and peroxide of iron in the
smallest proportion, so as to be practi.
cally imperceptible to the eye, gives
proofsof great clearness.

Common ink, says M. Gobert, to whom
is due the credit of the suggestion, is &
compound of tannin and oxide of iron,
Now it matters little what chemical
means are used to remove the ink
marks ; for however carefully the chem-
ical be applied, some traces of peroxide
of iron are sureto be left either on the
surface or in the substance of the pa-
per. It is only necessary, therefore, to
photograph the sheet, and to enlarge It
besides, to bring out in the proof the
effaced writing In an entirely legible

condition.

—— -

A RECENTLY proposed casing for
steam pipes is composed of equal parts
of fuller's earth and coal ashes;, mixed
to & paste with water and with as much
calf’s hair as it will take up. Before
using, add one eighth its quantity of
NG caleined gypsum and apply in thin coats.
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OrGe CLEOPATRA’S NEEDLES.
many monuments which at one period of histo

rendered Alexandris, in Egypt, the grandest city in lz
world after Rome, but few relies remain bayond the column
known as Pompey's Pillar and the two obelisks called Cleo
‘patra’s Needles. Of the latter, one is still standing; the
other les prostrate, halt buried in the sand, not many feet
from the sea shore, its fall having probably been caused by
an earthquake. These curlous monuments, which are ex-
collently represented o the engraving given horowith, mea-
wsure 786 feot In length, and are supposed to have been
made during the reign of Thothmes III, about 1,600 years
before Christ, an epoch when anclent Egyptian art vigor-
ously flourished. They were trausported to thelr present
site by Rameses I, from Hellopolis. No hieroglyphics known
‘were more clearly cut and defined than those inscribed on
the sides ; but since the obelisks have been in nowise pro-
tected from the weather, the beauty of the carving has
ylelded greatly to climatic influences, and we can only ob.
tain an idea of its former perfection by comparison with
those obelisks which have been transported to Rome and
Paris, and there carefully guarded for many years.

The prostrate monument belongs to England, and has
been the property of that country since the beginning of the
present century, when Mehemet All made it a gift to the
Foglish government. Up till quite recently, however, the
British authorities bave not concerned themselves regarding
the stone, for the reason that, its inscriptions having become
so impaired, Egyptologists reported it as of little value or
scientific interest. Since the completion of the Thames em-
bankment, the project has been broached of claiming the
monument, transporting it to London, and setting it up in
some commanding position. The Ehédive of Egypt has sc-
knowledged England's right to carry off the obelisk when
she pleases; and the probabilities are that, sooner or later,
the transportation will be effected, that is, as soon as some
one suggests & wholly feasible plan for overcoming the en-
gineering difficulties involved in the operation. The last
time an obelisk went to sea (that of Luxor, now located in
Paris), its behavior was not of the best; for in heavy weather
its vast weight seriously strained and nearly caused the foun-
dering of the vessel in which it had been stowed.

The most recent plan for shipping the Needle that has
come to our knowledge was last summer, and
seemed to find considerable favor at the hands of engineers,
though we have not heard of its having been adopted. This
was to fasten wooden beams around the stone antil its quad-
rilateral form was changed to a cylinder. It might then be

“rolled over s temporary road to the sea. The wooden
envelope, it was considered, would diminish the Mlﬁao
gravity of the whole bundle so that it would float in the

Scientific Qmervican,

water ; and so It might be towed to Evgland, beached on the
shores of the Thames river, and rolled up to ity site, Our
engraviong, from L' Univers Ilustré, shows the monument as
it lies on the shore of the Red Soa.

-

Explosion of Krout,

About 0 o'clock on February 20, when the storm was at
its hight, & number of the inhabitants on *‘the hill " were
startlod by a report resembliog artillery, In a few minutes
some of the mont daring darted out through the tempest in
the direction whence the nolse proceeded, and encount
ered one of our German citizens, shouting at the top of his
volee, like one crazed, ** O mein Saver-krawt! Mein Raveor-
kraut /"

All endeavors to pacifly him were unavalling; and while
some took charge of the miserable man, others entered his
dwelling. Here a scene presented itself that completely
beggars description, On & lounge sat his wife, & pleture of
despair, endeavoring to *‘unkrout” ber new dress, while
three children nearly covered with sour krout were flying
about the apartment, taking handfuls of the stuff out of their
mouths, noses, and syes, Every article of furniture in the
room was displaced, and over the door and all around was
krout—gsour krout,

It soon transpired thatalarge barrel full of krout had
been brought up from the cellar to the fire, to be thawed
out; and the head being closely nailed in, the gas generated
bad no vent, and exploded with terrific force, bursting the
barrel and scattering the contents in every direction. The
entire apartment was, for the time being, converted into &
strange phantasmagoris. From every plece of furniture
hung festoons of sour krout, like Florida moss in southern
forests — Adrian (Mich.) Press.

— e
Camphor Polsoning.

The Pharmaceutical Journal publishes a rare and interest-
ing case of eamphor poisoning, the leading features of which
are as follows:

While some camphor was being weighed out, a lad of
thirteen picked up two small pieces and took them away
with him for the purpose of floating and burning them. Soon
afterward he began nibbling the camphor, and, as it after-
ward appeared, liking the taste of it, continued to do so until
he had eaten the two pieces. This was about four o'clock
in the afternoon. Four hours afterward the child was with
his brother in the dispensary, looking on, and was observed
to do something which elicited the remark: ‘‘ Are you dream.-
ing?” No reply was given by the child, and it was noticed
that something was wrong with him: his eyes were fixed in
a stare, and he stood motionless and unconscious. His bro-

ther took him up to carry him into an adjoining room, where

CLEOPATRA'S NEEDLES.

his father was, when he immediately became convulred and

perfectly rigid, with his head and legs bent back, so that he
could only be placed on his side upon the floor. The convul-
sions increased until the flesh from the hesad to the shoulders
became purple, and the pulse decreased rapidly until it could
not be felt. The body then lost its rigidity and was appar-
ently lifeless; but in about ten seconds the pulse could sgain
be felt, the convulsions returped, and the child fosmed st
the mouth. Applications of cold water brought him round
in about four minutes; violent vomiting then ensued; the
child was for a time hysterieal, but within an hour from the
first attack he was so far recovered that he could be put to
bed. The child afterward described the pieces of esmphor
which he ste as being each half the size of his thumb; snd
the assistant, who noticed him take ome plece, thought it
must bave been about sixty grains in weight. The effects
produced in this case were more revere than in soy of those
previously reported ; and there was the further differemce
that unconsciousness preceded the convulsions, while in the
other cases it followed them.
Prizes for Photographic Materials, ete,

The Industrial Society of Rouen, in their lately published
programme, offer, among some fifty others, the following
three prizes: A gold medal for a substance which shall be
cheaper than egg albumen, and which shall replace it in all
its applications to printing; s medal (sort not mentioned) for
a procesy for producing oxygen as an article of commerce
cheaper than it can at present be produced ; a gold medal for
s practical commercial spplication of photo-engraving to the
production of prints. The competing works must be sent
to the President of the Industrial Society of Rouen before
the 1st of October, 1876, and should be signed. They must
bear a motto, and be accompanied by ap envelope bearing the
same motto, and enclosing the author’s name aod address.

On the Digestibility of Milk.

Dr. Carter read s paper in London lately, entitled ““ Ob.
servations on the Digestibility of Milk,” in the course of
which he discussed yarious methods which had been gen.
erally used with a view of promoting its digestibility, point-
ing out that their efficiency was essentislly due to the dilu.
tion of the casein of the milk,thus causing the precipitation,
on its introduction into the stomach, in & granular form, of
what would otherwise be firm, bulky, and compact. He
further showed, by experiment, that simple dilution with
water was insufficient for this purpose, and that this object
was far better attained by admixture of slkaline or starchy
waters with the milk. He summed up by giviog & decided
practical preference to barley water. His conclusions were

illustrated by experiments and reference to cases.
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Aquarium at Westminster.
The large g which has boen slowly rising st West-
‘minster, on the ground facing the Abbey and the Houses of
Parliament, and which is to present under one roof the
yarled attmctions of an squarlum, a summer and winter
rarden, with & musenm snd pleture gallery, in addition to
more commonplace but useful foatures of a reading
yoom, library, and restsurant, was formally opened on Jan
uary 22 by the Duke of Edinburgh, in the presence of &
Ruthoring of ladies and of the members of the society
under whose ausploes the schome has been so far brought to
a successful issue. The building, which has boen erected
by Messrs. Luoas, from the plans of the architect, Mr. A.
Bedborough, stands on & site of three acres, stretching from
the chief entrance, near the Westminster Hospital, as far as
the Bt. James' Park station on the Metropolitan Railway,
the freehold of the land having been secured by the society.
It will give some idea of the extent of the center or main
transept, which is to be used for promenade and concert pur-
poses, and in which the opening oeremonial took place, if wo
state that itis 8§ feet greator than the principal transept
of the Crystal Palace, reaching to 160 feet. The hight from
the floor to the level of the roof is upwards of 70 feet,
and round the building are the galleries, which are used for
the fine art exhibition and as A museum, 8o far the archi-
tect has proceeded on well-worn lines, and has produced a
handsome and spacious hall, suited alike for promenade or
for musical performsances. This, however, although the
chief part of the structure, is not to be its main attraction;
for it is in the aquarium proper that the great raison d'dtre
of the undertaking, according to the views of its promoters,
will be found. The tanks for the reception of the fish are
of enormous extent, but at present, although complete, they
are untenanted. The system on which they are to be sup.
plied will insure s constant circulation of water; and as it
will thus be kept in freshness and comparative purity, it is
anticpated that the results will be even more satisfactory
then in those aquaris already opened in this country and on
the continent, where the water is never changed. This
method of keeping the water in circulatien has been invented
by Mr. W. A, Lloyd, the naturalisst. There are thirty-one
show tanks, nine for fresh water fish and twenty.two for sea
water fishes and animals, in addition to the marine tanks
which are to contain the food supply of the permanent in-
habitants, and to serve for the segregation of the sick—
forming, in fact, s sort of hospital. The water for the
tanks, consisting of about 600.000 gallons of sea water and
200,000 of fresh, is to be supplied from reservoirs below the
center transept, to which it is returned after flowing through
the tanks. Another feature of the undertaking—and probs.
bly one of the most attractive parts of the programme—will
oe the dally concerts by an orchestrs of forty-eight perform-
ers, selected by Mr, Arthur Sallivan, and conducted by Mr.
George Mount, Classical concerts, personally directed by
Mr. Sullivan, are to be given at intervals, Following the
system recently introduced at the Crystal Palace and the
Alexandra Palace, & theater forms part of the scheme, and
in this bailding dramatic performances will be given.

English "Products in the United States.

We called attention, recently, to the collapse of the Eng-
Jsh steel rail trade, which in this country at the present
time is totally dead, no rails having been imported hither
from Bheffield for over nine months. From a statement of
exports from the United Kingdom to the United States,
lately issued by the Chief of the Bureau of Siatistics at
Washington, the following figures are given, indicating the
exports in January, 1875, and in the same month of the
present year:

i =

s, 1976,
Hardware and cutlery........... eeee. .. $56,206  $34.765
Pig iron and steel, tuns. .. .............. 2,637 1,048
Bar, angle, bolt, and rod iron, tuns... .. 242 240
Railrcad iron, sll sorts, tuns............ 2,876 23
Hoops, sheets, boiler and armor plates,
B s 5 s o s THe o 0. 5% wo'de warsaltss 269 100
Btee), unwrought, tans................. 793 640
The immense fall in railroad iron shows that the decline

Is not confined, in that class of exports, to steel rails alone,
whils the very small amount of other metal goods brought
over indieates that the trade has shrunk greatly.

Nor is this decline visible in metal industries alone. The
comparative returns for the two months show a falling off of
over & million yards of cotton goods: in haberdsshery, a re-
duction of over fifty per cent; over a thousand tuns out of
eight thousand in tin plates; a million yards of linen (ten
million odd to pine milllon odd). In silk goods there is a
falling off of fifty per cent; the same in carpets, in writing
sod printing paper, in beer and ale, and In spirits, About
the only exports on the list which hold firm are china ware,
wall paper, articles of siik mixed with other materials, sta.
tiopery other than paper, and worsted cloths. The valus of
the English machinery imported hither, on the other hand,
has nearly doubled, from $73,475 o $120,870; but nel.
ther of thess sums Is large, and probably the increaso is

due 1 apparatus brought hers in anticipati %
s gh clpation of the Cen.

Etehing Process.

In Ackermann's Gewerbesciting, Herr Fichtner gives an ae-
count of & way of producing etchings in relief by asphalt,
Belect pleces of asphalt which do not melt at 90, and are
difficuls o dissolve In turpentine ; dissolve five parts in a
mixture of pioety parts of bensols and ten parts of o] of Iay.
ender; the benzols must be separated by distillation from any
impurities that would render it 100 sensitive to light(1), after
which It must be thoroughly drained before being uned,

Seientific Qmerican,
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The oil must be perfectly free from water. Coat a perfectly
clean and smooth zine plate with the varnish, allowing the
Iatter to run off like collodion ; then dry in a horizontal posi.
tion in the dark, Expose the plate under a negative from
twenty-five to thirty minutes in the sun, or threa or four
hours in daylight, according to the sensitiveness of the as-
phalt film, which must be ascertained by experiment. The
exposed plate is then developed with rock oll, to which s
sixth of its volume of bepzole has been added; the oil is
poured over the plate and moved about until the whites are
perfectly clean ; the plate is then washed under & jot of water,
dried fn the Hght, and etched with dilated nitric acld, There
must be & careful avoidance of alr bubbles.

Improvemont in Electrie Hlumination,
It I8 well known that the electric light is due simply to the
oleotric current heating the medium It passes through: and
the more resistance i offered to the current, the greater s
the heat developed. The great Intensity of the ordinary
oloctric carbon lamp is owing to the badly conducting Iayer
of atmosphere between the carbon points, and the layer being
veory much heated makes the carbon burn with & white glow.
By reason of the great resistanoce of this layer of atmosphere,
which only a powerful current oan overcome, the light must
novessarily be a very brilllant one,
It is possible, without the ald of air or gas, to make & solid
body quite hot, as, for instance, in the case of a platinum
wire; the illumination thus produced is, however, weaker
and more uniform, and may be intensified or diminished.
But it cannot be applied practically by reason of its great ex-
pense, and because, if the heat becomes too intense, the
wire is apt to fuse. For this reason, the idea struck Ladi-
guin to replace the platinum wire with thin bars of graphite
or carbon. This graphite possesses, at an equal tempera-
ture, much greater radiating properties than platinum. The
heat capacity of the Iatter is twice that of the carbon, so
that the same temperature will heat a thin bar of graphite to
double the degree which would be attained by a platinum
wire of the same dimensions under similar circumstances.
Moreover, the electric resistance of the carbon in question is
sbout two hundred and fifty thmes that of platinum, and the
carbon rod may be fifteen times as thick ss a platinum wire
of the same length, supposing vhe current is to give the same
amount of heat, Finally, there is no disposition for the car-
bon to melt, even at the highest temwperature.
For these reasons the Ladiguin method of electric illumin-
stion msy be regarded as a most valuable one, as, indeed, it
has slready proved to be. The only drawback to it seems to
be that the carbon gradually combines with the oxygen of
the atmosphere and burns away; but this defect the inventor
has overcome by confining the carbon in an sirtight glass,
from which the oxygen has been removed in the simplest
manner, and replaced by nitrogen.— Polytechnisches Notiz-
blatt.

e
Remarkable Coal Mine Explosion,

The anthracite coal region in the vicinity of Wilkesbarre,
Pa., was the scene of a very remarkable gas explosion on
March 6, 1876. The following particulars are from the New
York Herald:

The explosion occurred in the mine known 88 the Prospect
shaft, and owned by the Lehigh Valley Coxl Company. The
mine has been in operation about five years, and has always
had the reputation of making more gas than any other mine
in the anthracite cosl region. In consequence the utmost
precautions have always been taken against an explosion
while the mine was in operation, by applying the best means
of ventilstion known. On the night of the 10th of January
last, the mine took fire from the ignition of a current of gas,
just after s blast had been made by s miner, and it was
found necessary to force water into the mine for three weeks,
until it was estimated that nearly ten millions of gallons of
water had been poured in,

Operations were lately commenced to take out the water,
and this was done by means of buckets holding 1,100 gal.
lons each, which were fixed in the shaft and raised and low.
ered alternately. It was calculated that about 60,000 gal-
lons were raised in this way every twenty-four hours. The
shaft has a depth from the surfsce of 600 feet. When the
work of bailing the mine was commenced, there were about
100 feet of “water in the shaft, showing that the chambers
and gangways below, which traverse a space of about a half
mile square, were all filled. As the water was lowered, the
gas, which had been forming constantly since the fire, began
to push its way through the water. It is calculated that the
water was charged with milllons of cuble feot of gas, more
or less ; the gas escaped up the shaft. The work of bailiog
continued until about nine o'clock on the evening of the Gth
of March, when suddenly a low, rambling sound was heard
below ground; and in & moment after, an explosion like a
hundred earthquakes broke on the alr, and sent Its terrible
echoes along the valley for miles in every direction. The
shaft Is located on a high hill, and instantly a stream of fire,
forty feet long and twelve wide, shot up into the air for &
distance of 500 feet. The whole country around for miles
was brighuly llauminsted by this vast column of burning gas.
The houses In the vicinity of the shaft shook like reeds at
the moment of the explosion, and thousands of people
turned out in terror to see what had caused the unusual com.
motion.

At Wilkesbarre, a little distance in the valley below, the
loud report was heard, and the great flame of light, shooting
heavenward above the shaft In the mountain, caused the
groatest oxcitement, whioh grew momentarily as the illom.
Ination continued, Those at a distance could only conjectare

what the cause of the Vemuvius counterpart was, Muny

R T T - —
people really believed that a voleano had broken loose, and
terror seized uapon more than one nervous witness, The tre.
mendous stream of fire shot up from the shaft for three
hours, loud explosions occurring every fifteen minutes, In
the meantime thousands of excited prople from all sections
flocked to the vicinity of the shaft, and stood mute witness.
es of the greatest sight which any eye had ever looked up.
on. Itis supposed that as the water was taken out of the
mine, the pressure below became lighter, and the gas, which
had been pushed back by the welght of the water befors,
now mingled with the flood, and to such an extent that the
water itself was capable of being ignited at the touch of a
match ; this must have been the case, for one of the men,
who stood near the mouth of the shaft with Jighted lamp
when & bucket of water came up, wns splashed by the over.
flow, and a drop falling in the flames of his lamp instantly
eaught fire, and In & moment the frame heading which
stands over the shaft took fire; and ns the sparks dropped
into the deep pit below, they ignited the gas there generated,
and of course an explogion followed,

Succoanful Progress of the Mississippl River Jotty
Works,

Au Associated Press telegram of March 5 states that the
threo masted schooner Mattie W, Atwood, 783 tuns, with
cargo of 2,250 bales cotton, and drawing 134 feet, was put to
sea through the jetty channel at South Pass on that morning.
This is the first merchant vessel that has passed through
the jetty channel, where, seven weeks ago, there was barely
T} teet of water; now there is 14 foet,

“ Constant soundings and surveys are being made,” snys the
New Orleans Zimes, ‘“ and we know from these that, in many
places right on the bar, where there was formerly six or
seven or eight feet of water, there Is now eighteen and twen-
ty and twenty-three feet. This will soon be practicslly de-
monstrated by the passage of the deepest Iaden vessels. 'Iis
only & question of a few days or weeks, not months, The
great engineer, Eads, and the indefatigable builder, An-
drews, are to be congratulated on the success of this most
important national work, and New Orleans cannot do too
much honor to these men for what they have done toward
consummasting her future prosperity and commercial pre-
eminence.”

Giffard’s Cold Ailr Euvgine.

The principle of the cold air generators is well known.
When sir is subjected to compression, heat is developed.
When deprived of the heat, and subsequently allowed to
expand, it re-absorbs heat so eagerly as to produce a notable
lowering of the temperature, which is susceptible of applica-
tion to a variety of practical purposes. A new description of
airtight cylinder, nsw joints, and a new stuffing box have
enabled M. Giffard to so far improve upon previous machines
that his cold engine, when driven by an ordinary steam en-
gine, will make 20 1bs. of ice for each 1b. of fuel burned.

New Property of Glycerin.

R. Godeffroy, on examining & chemically pure glycerin from
the Apollo Japan Works in Vienns, found that when heat
ed to 150° it took fire, and burned with s stsady, blue, non
luminous flame, without diffusing any odor or leaving s resi
due. The glycerin had the specific gravity of 12000, This
property enables glycerin of lower specific gravity to be
burned by means of a lamp wick.

DECISIONS OF THE COURTS.

United States Circult Court--=Northern District of .
New York. d

ATOVE PATENT.—~EARK NUSSRY ANXD ORARLES A, MOLEOD Of, JANES WAGER
EANK DUSSEY AND CIIARLES A, MOLYOD 04, HICKS AND WOLFE.
[Tn equity.—Nefore WaLLACK, J.])
A new combination, producing new and useful resnlts, and not werely an
agaregation of the resulis, due to the Independent action of 1he several
Parta, Is a patentable Invention.

Bussey combined a reservolr in such relation to a top plate and partial
back l:lo that the nurvolro ed both the func o:- of a reservoir
and of a Ia) back plate of a sto new result

uit.,
tenta, 5o as, if posaidle, to se

looked to, to
olnims are de-

Liberal coustruction should be accorded
oure to an Inventor what Is reaily his inven lol‘.
I'ho doseription and dnwln{l of an origloal patent may
?Imou thio ren lnunt'l.?n of o patentoo, whon the orlgln
votive or the relssue clalms obscu

ro.

15 was & bill 1n 1Ly flled st the defendants for Infrl ent of
rvlnn: lotters ul:lgll.l i’o. Bﬁg‘al:tod June 8, 1873, granted to complain-
ek Coren and Geovge Sording ot LORPIAIDRSLS

samwes A. Duncan snd George &(ford for defendants. ]

Becent Dmerican and Loreign Ratents.
NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED CAR COUFLING.
Daniel B. Palmer and David 8. Kepler. Chambersburg, Pa.—The
objoot of this lnvention is to provide an lmproved automatic coup-
ling for cars. The principal features of the inveation consist in a
pair of bhook-shaped, vertically moviog jaws, held togother by

armungement of tho drawbar, and In a set of automatically reloas-
Ing lovers which, when the jaws are opened by the hand lever, take
the link and NIt it into such & position as to allow the link to be
withdrawn when the cars are to be separated.,

IMIROVED AMTARATUS FOR TRANSMITTING POWER,

Jowoph L. Ceabtree, Flintstone, Md.~This is mainly an arravge-
ment of parts to form a wheel, in combination with & aylindrical
ond fiange, carrying Interior cogs, which gears with a pioion upon
an ecoentric shaft, to transmit to greator advantago the power re-
m The device s adapted to over and under shot water

IMPROVED PIFE COUrLING.

Tsane Jobnson, Chicago, UL—This invention relates ton novel
mode of connecting the sections of a pipe made of lead and sheet
twetal, and consists in the employment of a bollow connecting
piece annularly grooved near each end, the metal of ench pipe seo
tion belog quickly pressed Into the groove. When the tool
promed and turped around the pipe, the metal is drawn
und the pipe ahortened by fliling the grooves, without

apart the ends,




IMPROVED BAVES TROUGH MACHINE.

m&oﬂan.,nom Mioh. This tnvention relates to

in machines f making troughs. It
Mu;mm:am t:b or rod.:::nm which

and ls ndjustabdllity 0 the supporting

«his shank also boars upon the bead or tube of the trougb, forcing

% down to the platform. Tae other ond of these levers bas a shank

the upper side of which I3 beveled, upon which beveled face bears

o set sorow or bolt in the V-shapod gripe attachment, which latter

are pivoted upon a supportiog rod and made laterally adjustable.
IMPROVED FEATHERING PADDLE WHEEL.

Ross Forward, Cincinnati, Ohlo,~This invention relates to the
paddie whools for use on steamers, and adapted to work at any de-
sired depth beneath the surface of the water, thereby Increasing
the resistance to the paddies or blades, at the most ¢ffective polnt
for propelliog the vossel, and lessening the power required to move
it at a given speed. The paddies of each wheel are pivoted trans-
versely botweon two circular rims, also weighted on one side, be-
tow the pivots, and combined with mechanism for locking them at
various angles, wheroby thoy are made capable of assuming and
malotaining an inclination to the surface of the water, both on en-
teriog and leaving it, and a vertical position while immersed in it.

IMPROVED EARTH AUGER.

Willlam MeK. Burns, Concordia, Kan.—This improvement con-
sists (o & novel construction and arrangement of the cutting bit,
also of the contrivance of the reamer and the caso. The bit con-
sists of a long spiral steel plate, formed, for the most part of its
length, on an acute pitch for carrying the earth away from the
cutting edge quickly, so as not to clog on the bit, while it is carried
to a much more obtuse pitch on the point, corresponding to the
required rate of movement of the auger into the ground. Devices
are added whereby the bucket may be hauled up sepamtely.

IMPROVED GAS REGULATOR.

David B. Pecbles, Edinburgh, Scotland.—The wet governor con-
sists of a bell working in a tack in water. Around the bottom of
the bell a float is made, which tends to ralse it when immersed, and
from the top and center of the bell is suspended a valve, the seat of
‘which i3 fixed on the top of the vertical inlet pipe of the governor.
On the bottom of the valve is armanged a closed tube about one and
a half times its diameter, and this works inside a tube which com-
municates with the water by means of a pipe passing laterally
through the vertical inlet and outlet pipes, and fixed thereto by
nuts. The object of this arrangement s to give a pumping action
to the valve when it moves, which tends to steady the bell and ob-
viate bobbing or oscillation by the gas waves. Another important
featare of the invention is the manner in which the governor is
acted on #0 as to {ncrease, diminish, or maintain pressure. In any
part of the inlet gus pipe & small tube is fixed ; and In the casing of
the governor, preferably as near the governor as possible, another
small tube 18 fixed. These tubes are connected to a small dry or
wet governor. Another tube connects the chamber above the bell
with the outlet pipe, and into this tube is inserted a disk of tin,
through whioh a small hole is plerced. Instead of loading or un-
loading the bell of the large givernor, in the usual manner, with
weights, the small governor only requires to be adjusted to give
any desired pressure.

IMPROVED APPARATUS FOR CHARGING RETORTS.

Joel F. Rice, Loulsiang, Mo.,~In order to prevent loss of gas and
also eracking of retorts by suddon change of temperature, charges,
holding a large quantity of conl and provided with deyices for ope-
rating them quickly, have been devised, and, to some extent,
adopted In praotice. This Invention Is an improvement in this class
of apparatus, and consists, chiefly, in the combination with a
charger formed of a tube or oylinder (open on its upper side, and
provided with means for reciproeating it horizontally), of a plug or
stop device, aud means for holding the same stationary, in order to
force the coul out of sald charger, us the latter is beélng drawn out
of the retort.

IMPROVED WRENCH.

R. N. Collingsworth, St. Louls, Mo.—This {nvention consists in
providing an ordinary carriage wrench with an arm, projecting
laterally or at right angles from the shank thereof, and bavinga
socket in 1t outer end to adapt it for application to nuts of shaft
couplings, ete. The said arm also answers the purpose of a handle
by which to rotate the wrench when applied to the nut of a car-
riage axle.

IMPROVED OIL CUP FOR JOURNALS,

Amer R, Yost, Somerset, Ohlo,—This invention relates to an im-
provement in that class of lubriestors which are permanently
attached to a shaft or axle and provided with a device for forciog
the lubricant out of the reservoir between, or in contact with, the
friction surfaces. The invention {8 embodied in a cylindrical cup
or reservolr secured to the axle, an adjustable sorew cap therefor,
and a plunger formed of a spiral spring, and a piston which I8
hinged thereto. The spring stem, or body of the plunger, {8 com-
pressed by screwing the cap down on the tube, and the oil or other
lubricating matter is forced out by the reacting force of the spring.
The piston s hinged, to adspt it to turn downward, and thus pre-
vent suction when being drawn out the tube.

IMPROVED CAR WHEEL,

Sebastian Stutz, Pittsburgh, Pa.~In this wheel the nave or hub I8
closed ut the front by & cap cast in one piece with the body of the
wheel, and the pipe box 1s inserted at the Inner end and provided
wuhl radinl flange which adapts it to be secured to the hub by
screw bolts. Passages or chambers are formed botween this box
and the hub proper, eto.; the lubricant circulates freely through
thew and In contact with the friotion surfaces, The lubricant is
supplied through an opening in the uforesald cap of the hub.

IMPROVED SBAND PUMP,

Edward ¥, Androws, Augusta, Ga,—This invention relates to an
improved pump adapted for collecting and removing sand, mud,
and such liko matters from wells, witbout at the same time remov-
ing any water, The pump barrel 18 formed of two parts, a piston
chamber and a sand or mud chamber. Theso are separated by a
strainer or glove-like digphrugm, so that the sand nod mud, drawn
up with the water through vertical tubes arranged in the lower
chamber, are prevented from pussiog up Into the platon chamber
alopg with the water, but deposited in sald lower chamber, from
which they may be discharged when the pump bas been drawn out
of the well. The water is discharged from the piston chamber
while the piston is working.

IMPROYED TIGHTENER FOR ELEVATOR BELTS.

Potor H. Zaocharias and John M. Swift, Ann Arbor, Mich.—An
end olovis of & lover 18 fastened to one partof the belt, and the free
end of sald part 18 carried through o buckle on the other portion
of the belt, nod thenece to u olovis on o banging clump attached to
the lever. The belt s then tightened by raisiog the lover, and I8
secured by tho tongue of the bucokleontering u suftable hole,

Srcientific Amevican,

IMPROVED FEED WATER HEATER.

Oasrius R. Shepler, Port Perry, Pa.—This invention relates to a
novel construction of fead water heater for steam bollers, which s
also designed to oporate a8 & boller washer to prevent the accumu-
Iation of mud o the bottom of the same. It I a well known fact
that in all boflers thore will be, in spite of mud drums, an accumu-
Iation of mud {n the hottom of the boller,which prevents tho water
from coming Into direot contaot with the metal, which latter (be-
coming very much heated) froquently results in a disastrous explo.
slon. This is especially the oase with large longitudinal bollers and
botlers used upon the western rivers, whore the water 1s always
more or less impregoated with sediment, The invention conslsts in
a sories of nomles armanged (o the bottom of the boller, through
which the foed water is delivered in jots sguinet the bottom of the
boller, and the motal kept clean and free from an accumulation of
mud at the points where it has a tendenocy to settle. The invention
a0 consists In the peculiar construction of the feed water heater
whereby the water is retaloed (n the steam space for a looger time
than usual.

IMPROVED CAR COUPLING,

John 8. Purnell, Berlin, Md. —This invention relates to that class
of car couplings which automatically couple upon being brought
togother. It consists n the peculiar construction and armogement
of devices In which a wide coupling pin with a curved face and
shoulder is pivoted upon & horizontal detachable bolt or pin in the
slotted drawbar, and s provided with an upper extension above
the drawbar, against which a spriog bears to restore and hold the
pin In vertical position after being detiected by the entering link.
The drawbar is provided upon the intorior with a projection which
holds the link horizontal, and als0 operates as a stop to the back-
ward movement of the pivoted pin, thus preventing too great a
strain upon the spring.

NEW AGRICULTURAL INVENTIONS.

IMPROVED PLOW.

Asa H. Piland, Margarettsville, N. C.—This invention relates to
certaln improvements in plows of that class in which one or more
detachable sweeps are employed for the cultivation of cotton and
corn in the earlier stages of its growth ; and it consists In the peou-
lar construction of a combined moldboard and sweep, made fo a
single plece in the shape of a bat's wing, and adapted to be used at
once as a moldboard and sweep.

IMPROVED CRANBERRY SEPARATOR.

Jobhn Buzby, Moorestown, N. J.—The object of this invention is to
provide an improved machine for cleaning cranberries and sepa-
rating the sound from the upsound or otberwise defective ones,
This objeot isattained obielly by means of inclined shelves or plates,
upon which the berries are allowed to fall, and from which they
rebound. The sound ones, belng hardest, bound farthest, and thus
pass into a different receptacie from tho unsound ones. For the
detalls of construction and armangement of parts, reference must
be mado to the patent.

IMPROVED FERTILIZER,

Albert G. Griffith, Baltimore, Md.—The inveation relates to an
improvement in goll fortilizers of the class in which a sultable acld
s employed 1o fix the nitrogenous matters contained in fecal sub-
stance, and thereby produce a compound which is 8o far free from
noxious and offensive odors as to be adapted for handling and trans-
portation in casks or boxes, like gypsum and other dry fertilizing
substances. Horse manure forms thé base of the compound, and
to it are added certain proportions of sulphuric acid, bone dust, and
Mexican guano. The product combines the highest proportions of
nitrogenous and mineral elements which can be safely united in a
fortlizer.

IMPROVED GRAIN DRILL.

Truman A. Hill, Jefferson City, Mo.—This invention relates to
certain {improvements In grain drills, and it consists, first, in two
rock bars which are connected with the parts which conduct the
grain to the earth, and are geared together by means of toothed
segments, o that when sotuated by a connecting rod they cause
the alternating spouts to reciprocate in opposite directions; seo-
ond, in the combination with the said rock bar of a clutch mechan-
{sm for throwing them in or out of gear; third, in the combination
with the driving wheels of a worm and pinion gearing, and a grad-
uated face and index band for the purpose of determining the
amount of ground seeded; fourth, in the peculiar coostruction
and arrapgement of the seeding devices; and fifth, in the means
for connecting and disconnecting the same from the actuating me-
obhanism,

IMPROVED FERTILIZING COMPOUND.

G. J. Popplein, Baltimore, Md.—The invention relates to that
olass of fertilizing compounds that are intended to replace, cheaply
and conveniently, the elements that form the constituent parts or
food of plants, and that have been eliminated therefrom by provi-
ous cropping, or are abgent or deficient from some natural cause.
The compound consists of tripoli united with soda or potash, both
minutely subdivided and intimately mixed in proportions to suit
the requirements of each particular crop,

IMPROVED COMBINED CORN PLANTER AND CULTIVATOR,

Henry H. Balding, Terre Haute, Ind.—This Includes a number of
useful devices whereby a corn planter {8 combined with an ordin-
ary cultivator, so that the latter machine may be used for plantiog
corn, a8 well as for {ts regular work. The novel features relate
mainly to points of mechanical construction.

IMPROVED CULTIVATOR,

Jumes A. Price, Houston, Tex.—This cultivator I8 provided with
rear adjustable side beams, one placed In advance of the other, on
opposite sides of the main beam, pivoted in front and curyed back-
ward therefrom. It may thus be readily adjusted for cultivating
rows of plants of varyiog widths.

&

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED GATE.

Van Rensselner Cole, Reedtown, Ohlo.~The panel of this gato
slides to and from the lateh post on friction rollors, and is mounted
on & triangular frame hinged to the pivot post, The sald frame s
nttached to the post by means of a peculinr form of hinge, and the
panel may be detached from the rollers to sot it higher or lower,
s0 that it may swing over snow or other obstruotions.

IMPROVED TILE ROOY,

Jonns Smith, Lebunon, Ky ~The greater durabllity and dryness
of tile and metal-covered roofs, as well us the greater protection
thoy afford sgainst fire, have tended to rapidly extend thelr use in
recent years, even in localities or distriots subjeot to no legal re-
strictions In respect to tho matecinls of which bulldiogs are com-
posed. The present Invention I8 an improvement o this olass, und
relates to an fmproved form of tile or metal plate, and moans of
fastening for the same, wheroby an goonoimy I effeoted in the cost
of the roof coveriog, its welght lessenod, and the attachment of the

individual tiles or plates renderod more sooure than herotofore,

IMPROVED METHOD OF ATTACHING HUNS TO AXLES,
Alden B. Brown, Comstock, Mich.—This inventor proposes & com-
bination of a threaded band with the axie box, baving correspond-
ing and interlocking ring flaoges, and the axle baviog an enlarged
threaded collar. By this construction the ofl cannot get out, and
dirt and sand cannot get In to wear the axle arm and box.

IMPROVED SAWMILL DOG,

Henry Willlamson, Day City, Mich.—~The Invention relates to an
improvement upon the sawmill dog shown In patent No. 150,654, and
rolates to the construction nod srrungement of parts whereby the
sliding bar which carries the dog Is attached 1o the frame and sup-
ported by ita operating lever. This forms s slmple lever power dog
which is adjustable to logs of any slze,

IMPROVED VENICLE KFNING,

Silas Newcomb, Pike, N. Y.~The invention relates to an Improve-
ment in the class of woagons unprovided with a reach, and conwists
in combining rearward extonded torsion springs and pivoted or
bioged stay bars with the body of the wagon. The rear axie is
therefore separated from the wagon body to the extent of such in-
crease o the size of the arcs of which said spriogs and stay rods are
radil. These arcs 80 far correspond that the axie Is malotained In
a practically vertical plane, and hence the bolt connections between
it and the springs are not strained at each vertical vibration of the
wagon body.

IMPROVED FOLDING TABLE,

George K. Hoff, Philadeiphis, Pa.—~This table may be readily
folded Into small space for belng more convenlently carried to the
place of use, and when opened It forms & stool or bench of consid-
erabie strength. The Invention consists of two hioged symmetrical
beunch sections, with hinged folding legs that are fitted by sultable
recesses, and locked to & centrnl stiffening plece, which is hinged to
oce of the benoh sections.

IMPROVED BASE FOR CHAIRS AND STOOLS,

Willam T, Doremus, New York city.~Around the upper part of
the socket which receives the pivot of the chair s cast & down-
wardly inclined flange. The funge bas four Vshaped grooves
formed in It to receive the V-sbaped upper edges of the upper ends
of the legs, the ends of which rest against the sides of the socket.
To enable the chalr to be raised from the floor without baving the
legs drop out, bolts ure passed down through the flange and through
the legs.

IMPROVED RUNNING GEAR.

George W, Gllmore, Weatherford, Tex., assignor to himself and
F. M. Davis, of same place.—~This Is an {mprovement in suspension
vehicles, and upon the patent gmanted to James Patterson, April
18, 1550, The rear axle consists of two opposite srch bars connected
at each end by angular pleces, and Is braced and secured to the
roaches by a middie post. The froat axle has a Afth wheel formed
upon it in one plece. The counection of the supportivg springs
with the axles, and the rigid conuection of both front and hind
axles by a brace, produce an iron suspension frame of great strength
and durability.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED MILLETONE DRESSING MACHINE.

Albert Hopplo, La Crosse, Wis.—~The use of emery wheels for
dressing millstones has proved economical, and also produced a
better mechanical result than the devices previously employed.
But the machines hitherto devised for the purpose bave been cum-
bersome or otherwise objectionable. The object of this invention
is to furnish & machine better adapted for such work. For details
it will be necessary to refer to the patent.

IMPROVED FAUCET AXD VENT.

James Talley, Jr., Kansas City, Mo.—This invention is an fm-
provement upon & device patented to Love and Talley, Jr., June
80, 1574. The improvement relates to a rotating sleeve apphed to
the boring tube. and provided with openings on opposite sides, the
adjustment of sald tube in either of two positions rendering the
device capable of acticg either as a vent (for admission of air to the
cask) or a faucet (for discharge of liqgud from the cask). Thein-
vention likewise Includes an improved corkscrew and brush tube
attachment. For an {llustration of this invention, see page 198 of
this issue.

IMPROVED SUSPENDER AND OTHER LOOPS.

Joseph W, Bradley, New York clty.—This invention consists of a
re-enforcing loop of metal or other substance in combination with
the loop of a suspender or other stiap, commoniy employed to
connect the strap to a ring, buckle, or other device, the re-enfore-
ing loop belog secured by an eyelet or other suitable means. The
straps with which suspenders and the like are commonly provided
aresubjected to rapld wear at the point where they loop over the
buckle or ricg, owing to friction and the deterioration of the lea-
ther by perspliation. To remedy this defect, the Inventor applies
metal plates and a narrow re-enforce loop to the strap loop,snd
thereby enbances, as be states, the value of the article without
matertally Increasiog its cost or impairing the flexibility of the
strap.

IMPROVED PROCESS OF GLOSSING COFFEE,

Herman A, Kroberger, Philadelphia, Pa., assignor to H, A, Kro-
berger & Co., of same place.—This consists in glossing roasted cof-
fee, while it Is hot, with a primery compound of rice starch and
French gelatin, and a strong solution of dextrin. The dextrin
solution readily unites with the starch and gelatin compound pre-
viously put on, and forms a tenaclous airtight covering with a beau-
tiful gloss. The advantages of this prooess are threefold, namely,
the percentage of loss in roasting is less, the evaporation of the
aroma of the berry I8 prevented, and the appearance of the coffee
i Improved,

NEW HOUSEHOLD ARTICLES,

IMPROVED FLY TRAP,

David 8. Kidder, Turnor's Falls, Mass,, sesignor to himself and
Frank W, Poabody, snme place,~Tho flles alight upon s pan which
i rotated by clockwork, and which Is sepamated by partitions into
throo divisions, Gates aro hinged to the side of the platform, from
which the pan passes to out off the escapo of the files in that direc-
tion. Bald gates rise to let the partitions pass, and have vertical
plates, 1o that they close progressively nnd prevent any opening at
the outer part of the pan. Direotly behind the gates Is o covered
way leading into a Mght ohamber, through which the flies are
orowded by the partitions as thoy ndvance toward thoe gates,

IMIROVED STOVE
William Young Cruikshank, Sbamokin, Pa.—~The object of this
Invention I8 to utilize the vastly accumulatiog nuthraoite coal dust
of conl mines i direct manoer, without special mm and
expense, 8o that the sume s fed I dried, heated, aud woll re
lated state to bo burned in tho stove or furnmoe. The new |
oonslst fn a distributing cone, & deylog plate, and a reve
fooder, by which the conl dust Is conyeyed in small and

continually to the fire below,
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patented, My reason for selitng: [ am & widow, and not
ablo 10 Introdues 1. Address M, 8, P, Jones, 1. O,
BPox 19, Glasgow, Ks.

For Sale-0 %‘lﬂ.ﬁz tspindio Drill $150,
No, 2 Fowlor Pross, $30; 8o, 1 Ditto, $185; 18 1o, xd 1t
Lathe, $190; Pratt & Whitney Serew Machine, $300; Pro.
fler, $U5.  Shearman, & Cortlandt 8t,, New York,

20 new and second hand machices of evory de-
seription for sale at low prices. Send stamp for our List
No. 3, Just printed, fully deseribing ench machine, stating
Just what you want, Don't buy anill you look aver our
Iet. . C. Porsalth & Co., Manchester, N. H,

“ Abbe*™ Dolt Forgivg Maohines and * Palmer ™
Power Hammers s specialty. Sond for deseriptive s
with redoced prices. S. C. Forsalth & Co., Manches.
ter, 8. H.

Read sbout Allen Goverzor, on our
Jast page. Send to Mr. Allen for elronlar.

Blake's Delt Studs are the bost fastening for Lo
ther or Rubber Delts, Groene, Tweed & Co, 18 Park
Place, New York,

Comer Outting Machive, Chocolate Mill, Dolt
Cutter, Lotter Press and Stand-all st Bargains. A0,
Codu, 197 Water St New York,

Gas and Water Pipe, Wrought Iron. Send for
prices 1o Bafley, Farrell & Co., Pittsburgh, s,

Inventors should correspond with the Allen Fire
Sapply Oo., Providence, B. 1, s 1o manutacturing.

Walrus Loathor and Walrus Leather Wheels for
polishing. Greene, Tweed & Co., 18 Park Mace, §. Y.

Palnters, Grainers, &, send for Clrculars and
Sample of first class & quick Gralning, dooe with my per-
forated Metallic Gralning tools. J.J.Callow,Clevel'd 0.

and object glasses manufactured by
Jomm'. 121 East Fourth 8t,, New York Clty.

Seeds & Implements -20 Tustrations—just out.
Malled on recetpt 2 3¢, stamps, A B, Cohu, 197 Water
St., New York,

A Mechanical Draughtsman desires employment.
Has had a thorough edocation, and five years® experience
FUY ot 1n ) fve and 1 y engine
works. Address Lock Box 38, Sunbury, Pa.

2 Hydmulio Presses, in perfect order. Ram 12
{nches, tor Tallow, Cloth, or Tobacco. J. Howard, No,
170 Rt )\ St., Philadelphia, Pa,

Patent Right of first class Plow for Sale. Ad-
dress J. Middlediteh, 237 Ellzabeth St., NXew York,

Best light Portable Engine out, at Novelty
Works, Corry, Pa. Send for Clrcular.

Best Dand and Scroll Saws, Surface Planors,
Matchers, Universal Wood Workers, eto. Bentel, Mar-
gedant & Co,, Hamfilton, Ohlo,

“Wrinkles and Recipes” Is the best praotical
Handbook for Mechanics and Engtncers. Hundreds of
valoable trade suggestions, prepared expressly by cele.
brated experts and by correspondents of the * Scientific
American.'' 20 pages. Elegantly bound and fllus.
trated. A splendid Christmas gift for workmen and
spprentices, Mafled. post pala, for $1.50. Address H,
N. Muna, Poblisher, P O. Box 772, New York clty.

For Sale—An established business, manufactur-
ing metal goods. Patented.

Our new catalogue of drawing
sent on receipt of 10c. Add, Keuftel & Esser, New York,

Boult's Paneling, Moulding and Dovetailing Ma-
chine is a complote success. Send for pamphlet and sam-
ple of work. B, O. Mach'y Co., Battle Creek, Micn,

Patent 8croll and Band S8aws, best and chea)
nuse. Cordesman, Egan & Co., Cincinnati, Ohlo,

Round Throad Hose Couplings and “ Controlling
Nozzies™ are the best in use. E.M.Waldron, Prov, ,R.I,

Sash and Door Factory, Planing Mill, &o,, for
Bale. See cdvertiaement on page WG,

Wanted~ Patent of some genuine and roal
provement worth belng duced and explol
Phllsdelphis now, by a gentleman who has mesns and
special facllities for forming compsnies, etc. Address
Lock-box 72, Post Office, Philadelphis, Pa,

Wanted—Every Machine Shop to send for one of
Gardiner's pat, centering and squaring sttachments for
Lathes., On fivedays' trial, to be returned at our ex-
pease If not satiafactory. 700 one inch shafts centered
and squared up per day. Prico $33, R, E, Btate & Co,,
Bpringfield, Oulo.

Family Dish Drainer—8hop right deed and pat-
terns $10 por year. J. B, Abbe, Lawrence, Mas.

Yooom's Bplit-Collars and Split-Pulleys are same
appearsnce, strength, and price, as Whole-Collars, and
Whole-Palleys. Shafting Works, Drinker St., below 147
North Second Stroet, Philadelphia, Pa,

Solid Emery Vulcanite Whools—Tho Original Bolid
Emery Wheel—other kinds imitations and inferior, Cau.
tion~Our name (s stamped (n full on all our best Btand-
srd Belttng, Pscking, sad Hose. Buy that only, The
best is the cheapest. New York Belting and Packing
Company, 57 and 33 Park Bow, New York,

Btesl Castings, from one Ib, to five thousand 1bs,
[avaluable where great streogth and durability are re-
quired, Bend for Circular, Pittsburgh Steel Costing
Co,, Pittsburgh, Pa,

Hotohkiss Alr Bpring Forge Hammer, best 1
R i T D s 500 B e O

For best Presses, Dies, and Fruit Can Tools, Bliss
& Williama, cor. of Plymouth and Jsy, Brooklyn, N, Y,

For Bolld Wrought-iron Beams, eto., see advor-
tsement, Address Union Iron Muls, Pittsburgh, Pa.,
for ithograph , ko

Hotehikdss & Ball, Meridon, Conn., Foundrymen
snd workers of shoet motal, Fine Gray Iron Castings
10 order, Job work solleited,

American Metaline Co,, 61 Warren 8t., N.Y, City.
For Bolid Bmery Whools and Machinery, send to
the Union Stone Co.,, Roston, Mass. , for clrcul

Hydrsullc Presses and Juoks, new and second
hand, Lathos ana Machinery for Pollshing and BuMng
Motals, K. Lyon, 410 Grand Stroet, New York,

Splnning Rings of & Buperior Quality—~Whitins-
ville lyinnc Ming Co.,, Wh‘lﬂzvml. Mass,

For bost Bolt Catter, st greatly reduced pri
wdress B B, Brown & (‘:o lc'll’nvu conn.’ o

Diamond Tools—J. Diokinson, 84 Nussau 8t., N.Y,
Temples snd Olloans, Draper, Hopodale, Muss.

Peok's Patont Drop Press. Btill the best in uso,
Address Milo Peck, New Haven, Conn,

All Frult-can Tools, Ferraoute W'ks, Bridgeton,N.J.

e

B. W. J.will find full directions for mount.
fng maps on oloth on p. 91, vol, 8.-J. E 8 will
find a recipe for sllverplating fluid, for uso with-
out & battery, on p. €8, vol. &2 Por a silver bath,
for plating with a battery, soeo p s vol. 8. For
directions for polishiog silver ware, sce p. 251, vol.
5. —J, D.'s circle-squaring demonstration proves
pothing.~J. G. R, will find rules for caloulating
the proportions of sorew-cutting gears on p, 107,
vol. 8 —W. A. will find directions for silvoring
Jooking glasses on p. M7, vol, L—-H. E.J. must
ase Indian or Chinese Ink for Patent Offico drmw-
{ogs~A £ oan mold rubber by tho prooess de-
soribed on p. 34, vol. 30.~J. L. W. can Attach
shoet rubber or leather to fron pulleys by the pro-
ocoms desoribed on p. 400, vol, 3.-C. M, O, can cal-
oulate the horse power of hig engine by the rules
1aid down on p. 83, vol. 33.—F. G, IL's instrumont
i & pantagraph. See p. 179, vol, 28—~ L. L.T. oan
make rubber varnish for coating canvas by fol-
lowing the directions on p. 11, vol, 20, W, L
can purify his silver solution by the method de-
seribed on p. 824, vol. 8.—The lostrument that M.
MoC. inquires about is the pantagraph, described
on p. 178, vol. 88, —E. L. G, A, nC W.PT, LN,
G.W.B,EF.C,G.8. H,F, D.D, H.J, BEGK,
and many other correspondents who ask us
1o recommend books on Industrial and scientific
subjects should address the booksellers who ad-
vertise in our columns, all of whom are trust-
worthy firms, for catalogues.

(1) X. B. X, asks: What shall Tmix with
red lead to fill Jolnts in fron? A. Use white lead
ground In ol! and mixed with enough red lead
(dry) to make a putty.

(2) J. N. P. says: 1. I notice on some loco-
motive engines small tubes running from the
boiler to the center of the steam chest cover.
What is its use? A. They are pipes connected
with ofl cups In the cab. 2. What causes the deaf-
ening nolse sometimes heard about & locomotive?
A. We do not know to what you refer, unlessit is
that occasioned by the sudden action of tbe pop
valve. 3. Is there a gage attached to the oylindri-
cal reservoir of compressed air, used in the West-
Inghouse alr brike, to denote the pressure of the
air? A. We believe so. 4. Which is the best coal
for burning In locomotives, anthracite or bitumi-
nous? A. That is an open question.

(3) W. H. D.—Your statement ss to freez-
ing of water is not complete. Let us know all
the conditions of the question, and we will be glad
to give you our opinion.

(4) H. C. E. says: A friend asserts that the
fiy or balance wheel of an engine gives power to
the engine, and that the engine would not run
without. I say that the fly wheel is put thero
only to regulate or keep the motion steady whon
the engine s going over her dead oenters, Which Is
right? A, Your idea {5 the more nearly corroct of
the two. The object of tho tly whoel I8 to regu-
late the spoed of the engine, not only at the cen-
ters but on all oocasions where there is a change in
the amount of work. That engines will work
without fly wheels s very ovident from the nu-
merous examples to be found In boats.

(5) F.T. H—Wedo not get from your de-
scription a cloar idea of the arrangement: but if
the whoel {8 free to move and 1ift, that would ao-
count for the trouble.

(6) R. F. H. says: I had a coarse half round
file, 8 inches long, that had become magnetized in
& peculinr way. One pole was at the top and the
other 2 inches from it.  Ts it usunl for the polos to
be thus sivunted 7 If so, how Is it explained ? A,
We cannot say that such cnses are usual; but it Is
probable, If the file were placed in the line of the
dip, that a smart rap at two Inches from the
tip, that Is, whore the second pole Is situated,
would tend to magnetize it in the manner repro-
sented,

(7) W. T. says: Please publish for the ben.
efit of those who contemplate running small boats
by steam, carrylog neithor passoogers, hired men,
nor frelght, what sized boats wo can use and not
be amenablo to the inspeotion law ? A. The aot
requiring (nspection and loenses for steamors ap~
plies to all stenmbonts, of whatever slze, whether
run for pleasure or profit,

(8) W. J. W, says: It is desired to use hy-
draulic pressure, and to run soveral presses with
one pump, pumplog into a resorvolr tank from
which eaoch pross will be operated, It is dosired to
have the roservolr large enough to hold suffolent
comprossod alr nbove the water to keop tho pross-
urenearly uniform, tho pressuro boelng usod Irrog-
ularly, nccording to the work to be done, The
pressure used is as groat as 1,000 1bs. to the square
inob, and the air over the water (o the reservoir)
I8 soon abworbed by the water unless provision is
made to prevent it, A rubber dinphragm has boon
used to soparate the alr from the water, but the
use of the diaphragm neoossitutos tho use of n bad
form of resorvolr to admit of sufMolent slze and
strength, Cannota resorvolr in the form of a oyl
indor bo used, with oll floating on the water to
keop tho alr from the water? Would tho water
absorb the alr through the oll? A. Weo do not
know thut this bas ever boon teled, It Is customs
ary in suoh onses ns yours to use Bir Willlnm Arme
strong's nooumulntor,

(0) M. V. A, of Brunswick, Australia,
says : Thero Is a dispute nbout the power required
to lift water by the common suction pump, A,
assorts that it does not take any more powoer to
It wator 2 foot than it doos for 1 foot. B, muin~
talns that the powor roquired will be as the vortl-
onl hight to whioh the wator In rulsed, What |
tho faot? A, Tho Idoa of powor I8 Incomplete

without the cloment of time ; and on this faot 1.

Seientific Dmevican,

s right. For example, it takes twenty times as
mucl power to ralge 1 1b, water through »
hight of 20 feet in & minute, as it doos to ralse 1
Ib. through a hight of 1 foot In the same time,

(10)J. H. P, says: In your last issue C, W,
J. asks why it Is ensier to 1ift the upper millstone
by the regulating sorew while It is in motlon, than
whon itis at rest. You ask If it is a fact. Take
an {llusteation : Suppose & wagon wheol be sus-
pended by a borizontal bar passing through the
hub, To slide the wheel bodily on the bar would
roquire considerable force. Now sct the wheol
revolving ; and the slightest pressure against the
whool will oause It to move (slowly) along the bar.
If youocan oxplain this, you will have aclew to
the other difMioulty. When the wheel is In motion,
tho center of gravity or weight seoms to move In
a sort of spiral or Inclined plane, and the friction
Is more casily overcome than when the wheel is at
rost. S0 of the milistone: The friction of the
shaft through the lower stone and the friotion of
the upper bearing Is more easlly overcome when
the stono is In motion than when It Is at rest. The
friotion (oall It n weight, if you please) moves up
an ascending inclined plane, Instead of perpendi-
cularly ; the general jarring caused by the motion
of the wheel oauses the regulating screw to move
more uniformly Instead of by fits and starts. A.
We must suggest to you, as we did to C, W, T ,that
If you bave any experimental data in support of
your statement we would be glad to receive It be-
fore attempting an explanation.

(11) W.J. W, asks: What gize of engine
will it take to run a boat 16 feet long and 3§ wide,
at5 miles an hour? I bave an engine 2 x 33 inoh.
es,and a boller (upright tubular) 22 inches bigh and
9 inches in dinmeter? Are the engine and boller
large enough? A. The engine might possibly do
(although it is rather small) with a boiler of sum-
clent size. We donot think your boller would give
very satisfactory results. For a boat of the size
you mention, the diameter should be from 20 to 24
inches, and hight from 3 to 33§ feet.

(12) R. K. asks: 1. Would 8 or 9 lbs, of
zine be enough to put in a steam boiler to remove
bard lime scale? A. So far as we know the prin-
cipal action of zinc is rather to prevent corrosion.
As to the experience of correspondents with zine
as a scale proventive, see p. 380, vol. 31, and p, 34,
vol. 32. 2. Is It proper to blow off the water from a
steam boiler with a pressure of 401bs., 4 hours after
the engine stops,with the fire’all raked out and the
drafts turned off from the boller? A.It is better to
let the water remain in the boller over night, until
it becomes compantively cool: and then allow it to
run out, and clean the bofler at once, washing the
parts inaccessible by hand with water from a
hose,

(13) G. W. M. says: | have an engine 8 x
83 inches; what size of propeller will it drive, w
propel & boat 16 feet long by 5 feet beam? A. You
can make a propeller 20 inches in diameter, 234
feet pitch, 2, What size of boller will it take to
run the engine at %0 strokes per minute? A. Use
a vertical bollor 24 Inches in dinmeter and 8%
foet high.

(14) W. P. H. asks: 1. How can the
amount of alr drawn into the firebox of & loco-
motive be measured ? A, By measuring its velo-
city and the sectional area of the Inlet. 2. What
means can bo adopted to measure suction in the
fire box, and compare it with the suction in the
gmoke box (the difference being mostly due to the
friction of gnses in the flueg)? A. Two delicate
guges might be used, such as bent tubes, contaln-
ing fluids. 3. It has been stated that a vertical
boller of two thirds the capacity of a horizon-
tal one, will furnish the same amount of steam.
Isthisso? A. We would hesitate to endorse such
o sweeping assortion.

(15) 8. C. N. asks: What is the least
amount of water pressure that would feed a bofler
carrying @ 1bs, of steam per squareinch? A. We
eould not nnswer this question definitely, without
knowing size and arrangement of connections
and amount of feed; but in general it would be
woll to have a pressure of water of from 3 to 6
Ibs, greator than that in the boller,

(16) D. H. D. says: I want enough hy-
draulic cement, or some cement that will harden
or stop out water under water, to cement a space
of about 8 feet in diameter in the bottom of my
olstern, What {s best to use ? A, Portland cemont
{8 the best you can use, and you will find it adver-
tised In our columns, If you can make the bot-
tom of your clstern concave, it will present a
greater resistance to the action of the water be-
neath,

(17) G. C. asks: How can I filter dust out
of atmogpherio air? A, It is claimed that a shield
placed ngninst an opening will cause the partioles
of dust (n the current of wir striking against it to
full below, where, If a pan of wateris placoed, snid
dust will be retained, and the purified air may on-

ter below the shield, passing over the surface of
the water,

(18) L. H, P, gays: 1. Does E, H, R., In an-
swor to H, F. R,, No. 46, February 10, mean ono
fifth s much heating surfaoce In the boller as ho
hos of radiatiog surface, or docs he mensuro tho
entire surface of the boller, Inoluding the tubes?
A. He probably has reforenco to the effective hoat-
Ing surface o the boller, whioh Is usually taken as
only one half the entire surface, meaning that
which comes in contaot with the fire, 2, What s
the rule for finding the sizo of supply pipes for
oolls whoro oxhaust steam I8 used, also for lye
steam ? A, For oxhaust steam the pipe should be
Inrge enough not to make an obstruction by fric-
tion within it, and no smaller than the pipe where
it leaves tho oylinder. There Is no rule other than
oustom for live steam, which has most usually
ndoptod 1 inch pipe. & In your answer to A. 8.,
[ think you are extravagant in your amount of

heating surfaoe for a factory. My experience has
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been that one superficial foot of heating surface
to 100 to 125 foot of alr for the first floor, 150 for
tho second, 175 for the third, and 200 for the fourth
(where there are stairways and batobhways) is suf.
ficient, even with exhaust steam. With live stegm
less will answer. The exposure and construction
of the buildingsshould alzo bo conmldered, A, All
systems of heating should bo adapted for gers
weather; it Is easy to turn down the steam 1o
grade it for milder weather. For factories, how

over, where well protected, your quantities would
suffice.

(19)8. & P. M. Co. say: We are engaged
In the manufaoture of actificial stone. Wha
could wo use for coating the stone with to rey.
der it weatherproof? A, Stone Iteelf js not
weatherproof ; and the manufacturers of sy
clal stone have not yet sucoeeded in discovering
an application that will make their Imitation stope
quite equal to the real. Pure Portland cement
probably affords the best rurface for urburnt
ware, and ginxirg Is the best for that which is
passed through the kilo.

(20) O. A. L. asks: What is the rule for
findiog the length of a perlin post of a buildiog,
when It Is set at a right angle to the rafter, for the
following pitches : §, 1 41 4 §7 Let the wiéth of
the bullding be 3 feot, pitch 35, Then the hight Is
12 feot and the length of the rafter is 21 833 feot.
What would be the length of the perlin post? A.
Multiply the bight by half the length of the rafter,
and divide the produet by balf the span; the quo-
tient will be the lepgth of the purlin post. This is
a general rule for any pitch. But unless you pro-
vide n post or wall to support the point In the
span on which the purlin post rests, this fs a very
faulty construction, subjeoting the tie beam to 5
cross strain ; the proper position for the purlin
post or brace is directly from the oenter of the
span to the middle of the rafter, the center of
span being beld up by the suspension post or rod.

1. What Is the average power of a borse in foot
Ibe.? A. The ordinary work of a borse has been
ostimated at 22,500 Ibs. raieed 1 footin a minute for
Shours aday. 2. A map of a certaln town says
that one dam in the river isof 30 horse power and
another Is 116 horse power. Please explain the
term as there used. A. It indicates that the vol-
ume of water and the hight of the fall sre suf
clont togive that amount of power at each dam
respectively.

What is the quickest time made by any steam
vossel between New York and Liverpool? A.
See p. 97, vol. 3. As the Liverpool steamers
generally stop at Queenstown, the time is uso
ally given from the latter port. The steamer City
of Berlin made the trip from New York to Queens-
town in 7 days, 15 hours, and 48 minutes.

(21) N. 8. J. asks: Please give me the rule
for determining the power of & screw press, haviog
given the diameter, weight, and velocity of the
balance wheel, the size and pitch of screw, the
friction, and any other elements entering into the
problem. A. It would take a very extensive in-
vestigation, and a great deal of caiculation, to en-
able us to answer these questions. You will find
considerable Information on the subject in Ny-
strom’s “ Elements of Mechanics."

(22) M. D. L. R. says: I am building s
portable engine. The boiler is vertical, of 28 inch-
os inside diameter and hight 5 feet. Itisset in a
smoke box that runs down and forms the fire box.
There ave 30 tubes of 2 inches Inside diameter; di
rection of draft is up between the smoke box and
boller, also through the vertical tubes. Wil it do
to have the fire to go between boller and smoke
box, thereby heating the outside of boiler shell ?
A. It will not improve your boller. 2. How high
ghall T keep the water level In said boiler? A.
About 4 feet. 3. Have I too many tubes for the
sizo of shell? A. No.

(23) J. B. asks: How can I paste silk on to
wood without spoiling the silk? A. Good flour
paste has given satisfaction for this purpose.

(24) J. D. P. says: Please inform me of
something relinble that will cure corns and warts.
A. If the corn has attained a large size, removal
by cutting or ligature will be necessary. If it
havgs by a small neck,the latter method is prefer-
able. Itis done by tyinga silk thread around the
corn, and, on its removal next day, another still
tighter, and 20 on until completely removed.
When the base is broad, a cautious dissection of
the corn from the surrounding parts by means of
a sharp knife or razor is necessary. This is done
by paring gently till the whole is removed. Inall
cases of cutting corns, the feet ought to be previ-
ously washed, as In case of making a wound in tho
the great danger may result from want of clean-
liness in this respeot. Mortification bas been tho
result in some cages of this neglect, For the erad-
{eation of warts, the proper application of caustic
potasea (stick) is highly recommended.

(25) J. M. and others ask : How can we dis-
solve shellac In aloobol, aqueous solations of
borax, eto, ? A, Dissolve § parts borax in 25 parts
hot water, and add 436 parts of shellac in fine
powder. Boil untll solution s effected. Shellno
does not form transparent alcoholie solutions,

(26) M. A. says: 1. How can I bleach felt
hats? A, Hat felt may be bleached by means of
sulphurous ncid gas. Felt hats aro dyed by alter-
pate immorsion in a hot aqueous solution of 10§
wood 38 parts, § parts green vitriol, and 2 parts of
verdigris, and exposure to the air (each part
this process baving a duration of about 10 or
minutes). Thix dipping and draining is somets
repeated as mapy as 18 or 4 tmes, or ul
bright glossy black s obtained. The aniline col*

ors may also be used for this p
much more difficult to thoroughly dye than
nary woven woolen goods. 2. How can I make

tho stiffening for felt hats? A, A good stiffens
18 made s follows : Dissolvo 3 parts earbonate

]

potash and 10 parts borax In bhot water; )




TR ewT S i

AR D

A= 3

RaRRREW

- MARCH 25, 1876.)

add nm&mm boll until solution 1y
offected. may be applied (1o the |

slde of the hat) by means of a brush. Auoo:::
this Is done, the hat should be Immediately fm-
mersed In vory dilute ofl of vitriol o order to
poutralize any excess of and to fix
o alkall, properly

(27) A. N. aska: Is there any danger of
load polsoning, or othor serlous consequences, from
the use of sugnr of load as n wash for sores? A.
Thoe danger depeods upon the strength of the so-
ution used and the froquence of the applioation,
Oollo someotimes results from the very free use of
solutions of sootate of load. Perelrs states that
paralynis is caused by using acetate of lead.

(28) J. E. K. sayn: You gave the following
rovipe for a liquid for mixing rocket stam: Alco-
hol & ox,, camphor 3§ os., Isinglas 4 oz. How oan
tho Isinglass bo dissolved (n aloohol? A, It oan-
not. The quantity of aloohol given is Just sum-
cloot to render the camphor oapable of belog pro-
perly lncorporated with tho other Ingredients by
macoration. Do notadd the gelatin unt all the
other Ingredients bave been uniformly Intermixed
by gentie trituration in & mortar.

(20) 8. B. asks: In crashing highly sul-
phurous ores with Corafsh rollers at 12 revolu-
tlons per minute, will the sulphur have any ef-
foct on the lron or faoe of the rolls so as to Injure
its texture? A. Wo think not.

(80) A. B.asks: 1. Of what is Indian ink
composed ? A, Indlan or Chioese iok is formed
of carefully purified lampblack and stze, or anl-
mal glue, with the addition of perfumes, not ne-
oossary, howover, to Its use as an ink. 2. In what
substance is lampblack soluble? A, Commercial
lampblack always contains more or less resinous
und tarry mattors, that are soluble in ofl of tur-
paatineg, bonzine, naphtha, eto.; but the purified
lampblack (carbon) is (tself insoluble (n any men-
struum,

(81) C. K. asks: What metal or alloy ex-
pands the most and quickest at a tomperature with-
fn 800* Fab.? A. Zioe, Taken at32* Fab.,a rod
of 2lno 25 foot 4 inches long will have & linoar ex-
pansion at 212° of about one inch,

(83) V. C. T. says: I have a lot of thin
malleable fron castings, which I am having ground,
polished, and nickel plated, but they all have a
dull leaden appearance after being plated. They
toll me the fault {5 in the casting, that the malloa~
ble lron was burnt. Can this be true? A, Malle-
ablo lron may be readily niokel plated 1€ the work
bo fiest properly finlshed. If the oustings are
burat, it will bo necessary to refinish them before
o satisfaotory deposit can be obtained.

(38) B. 8. T. asks: Why do preserves, thav
are In perfeotly alrtight jars, mold? A, If the
presoryes be placed in the jars while hot, so as to
completely fill the jar and oxpel the air, the pre-
serves will not mold,

(34) E. 8. H. nsks : How can I make colored
fres? A. Trythe following: For light blue 61 per
cent of chlorate of potash, 18 of sulphur, 23 of
strongly caleioed alum. Fordark blue,t) por cent
of chlorate of potash, 16 of sulphur, 22 of carbo-
nate of copper, 12 of alum. For deep blue, use 54
per cent of chlorate of potash, 185 of charcoal,
and 27°5 of ammoalacal sulphate of copper. It is
hanrdly necessary to mention that great care (s re-
quired in mixing these materials, and that each
Ingredieat should be pulverized separutely. For
rod fire use 20 7 parts chlorate of potash, sulphur
174, oharcoal 1'7, nitrate of strontia 45°7, bluck sul-
phuret of antimony 57. For green, chlorate of
potash 827, sulphur 98, charcoal 52, nitrato of ba-
ryta 523, For yellow, sulphur 236, charcoal 8°8,
nitrate of soda '8, saltpeter 6278, ¢

(35) T, L. asks: Is a large deposit of soda,
such as s generally deposited from soda spriogs,
of any value? A, Yes. It might be profitably
usod us u flux in reducing ores.

(86) R, B, asks: How should bodies of cel-
lulur structure, belng saturated with niteate of
sllver to become conductors of electricity, be
troated with bydrogen gas? A. Enclose In an at-
wosphere of pure hydrogen and heat to redness.
Bolutions of copper are preferable to silver, as
they are mach cheapor.

How Is the double sulphate of nickel and ammo=
ninprepared? A, Seep. 139, vol, 20,

(87) G. 8. says: I huve & drom head that
his lottering on it, done In black. How can I take
tho marks off without Injuring the head? A.You
should have stated, if possible, the charmoter of
the plgment employed in the lettering. The fol-
lowing is a list of the solvents commonly employed
whero this is not known : Water, ether, ether and
aleohol, benzole, naphtha, chloroform, bisulphide
of carbon, caustio nlkalies, diluted aclds, solution
of oyanide of potassium, They should be applicd
oonsecutively in the order given. It must be borne
In mind that muny of the abovementionoed soly.
onts are extremely iojurlous to the material of the
drum head, and care should be exercised Lo pro-
vent any unnecessary contact.

(88)J. H. B, nsks: How can I renovate s
Sponge mattenss that has become hard by use and
dampnoess? A. This has not been satisfactorlly
nocomplished.

(39) C. & Co. ssk: 1. In the manufacture
of fluld magunesia, to what pressure would you
oharge the fountain with carbonic acid gasa? A,
To 12 ozs. water add 3 oz, magnesia and add cltrio
nold to slightly acld renction. Such acidity is gen-
orally fouud more palatable than & neutral solu.
tlon. Bweeten, add a few drops oll of lemon to fla-
vor,and 18 grains potassa blearbonate, This Is
the proper fluld magnesla, Many sell a spurlous
artiole made of tartente of soda with a littlo sodu
bicurbonate flavored with lemon. 2. How Is the

magaesia bottled? A, Bottle In the ordinary way,
BOt ugl” < the carbonlo neld apparatus,
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(40) E. B, J. sayn: 1 dosire to make & mu-
slonl Instrument, the sound belug produced by
striking wooden strips, of uniform thiokness and
varying longth, BSupposing the shortest strip is
Inches long, what will be the length of the othors
down to 2 ootaves below the note sounded by that
one? What s the best material for the hammens,
and what kind of wood gives the best sound? A

The relative lengths of the ploces, for an ocotave
ou the natural soale, nro s follows: L L, L L L L
s 4o This progression ts upward, the 3§ leogth
sounding & note one ootave abovo the 1, Another
ootave upwards oun bo formed by halving the fg-
uros, thus: §, L L b % % | and 50 oo aslong s
desired, Weo belleve they are gencerally lald on
straw, and struck with wooden bammors. Some
of our readers, however, may be tamiliar with the
use of the lnstrument, and will correct us If o
orror.

Glveon a sot of conjugate dinmeters of an ollipse,
how can the axes bo found so that the curve can Le
convenlently constructed? A, Lete band o by

the givea conjugute diameters. From d draw a
liue perpendicular to ¢ b, and make its length,
d E, equal to ¢O, Join the points, O and E, by a
strajght line, and upon O B,as a diameter, describe
@ circle. Draw a straight line, d H, through d and
F, the center of this circle. G and H, where the
line cuts the circle, are points in the principal
axes, and G d, H d, are the lengths of the seml-
axes, so that A Baad C D are the axes required.

(41) J. B.nsks: Howcan I produce a gloss
on bard rubber? A, Ebonite may be worked, in
all respects, like noy hard wood, FPumice powder
and rottenstone are commonly employed ns finish-
ors.,

(42) E. P. J, naks: 1. What is the precise
dinmeter of tho piston of a reciprocating engine,
presenting 14 square Inches of area? A, Calling
# the ratio of the circumference of a circle to a
diameter, the diameter In question is oqual to 24
divided by the square root of x. As, however,the
value of & cannot be precisely expressed (n num-
bers, It s impossible to give the precise dinmeter
of the piston, 2, What would be the horse power
of such an engine with 2 feer stroke, running with
100 1bs, boller pressure to thesquare inch at 100 rev-
olutions per minute,and cutting off at 1 foot, or 3
stroke? A.The data sent are insufficient for an ac-
curate calculation. Seep.33, vol. 63, 3.Whatlsthe
calculation as to tho percentage of power lost by
friotion in the reciprocating engine? A. It va-
ries in different engines from 10 to 40 per cent,
From 20 to 25 per cent would possibly present a
fair average. 4. What would be the Increase of
power in the above named engine If the steam,
both before and after the cut-off, were always op-
erating at 1 foot lovernge from the center of the
shaft, as it now 1s at the half stroke, without com-
mencing near one dead center and losing Its ex-
paosion in the other? A. The mean loverage
throughout a revolution is about (°6866 of the
longth of the crank, and the centor of the ornnk
pin moyes 1'6708 times as far as tho piston In o rev-
olution : 8o thut tho whole power exorted by tho
piston is transmitted to the crank, exeopt what is
lost by friction. It would seem impossible to do
more than this, whatover the levernge might be,
6, With whatspeod would a 1 ineh square column
of water, with 15 feot head, enter a vaouum, with-
out regurd to friotion In the tube? A, At a rate
of o little moro than B0 feot per second, 0, Is it
true that nle entors o yacuum at the rato of 1,800
feot por second? A, T'his Is an averngo approxl
mato value,

(48) H. B, E. aske: 1, What Is squaring
the circlo? Is It Unding & square with an area
equal to the area of a circle of given diamoter?
A, Yos. 2, If so, does not the whole trouble le In
floding the nrenof a olrole? A, Yes, 0, Doos not
geometry domonstrate the process boyond the pos-
sibility of orror? A, No.

(44) H, D, P. asks: How i the bronze
mado that 18 used for bronzing statunry, oto,? A,
Bronze statuary does not require the application
of any bronze. Muake your castings of : Copper 88
parts, tin 9 parts, zine 2 parts, lead 1 part, You can
then polish the castings to sult your tasto,

(45) 1", H. says: | saw in a recont Issue of
your papor n stutoment that man uppeared on the
onrth 150,000 or 200,000 yoars ago. Wil you refer
me Lo the evidenoo of the oxistonce of pro-adumite
men? A, Bir Charles Lyell's work on * The An-
Iquity of Man " ls a complete resumé of the whol

tubjoct, which is too extonsive for our columns,
(]

(46) P. 8. sayn: | saw a metoor in Kansus
on December 27, I8T5, and 1 wish 1o know of what
kind of matter such bodles are composed. A Ma-
toorie bodies are of two clasmes. Some are com-
posod of entirely combustible, while othors are of
combustible and incombustible, matter. They re
volve around the sun (o orbits more elliptical than
the orbit of the eurth, 80 that parts of thelr orbits
are internal sod parts are external to the earth's
orbit.  When the carth and the meteoric bodies
oome near enough together 8o as 1o bring the latter
within the earth's atmosphere, they are igaited by
the resistance, and are either wholly or partially
consumed. 1f thelr course and the attrction of the
oArth would bring them to the ecarth's surface,
then the combustible ones would probably be
wholly consumed before reaching ity while the
others fall in the form of lron, ete. At Umes they
only pass through the upper portion of the atmo-
sphere, nnd, after recelving a vory warm recep-
tion for a few momeonts, are allowed to go oo, but
not in thetr old paths,

(47) J. C. C, anks: What are the ingredi-
ents and proportions of the wax used by electio-
typers for taking lmpressions of type? A. Yellow
becswax will do very well.

(48) L. & G. M.Co. ask: What preparation
can bo applied, with a pen, to mark numbers on
the surface of tin plate? A. Bquoczo the Juice of
4 lemon into & cup, and put (o a bit of copper, of
the gize of a cent. Let it stand for s day or two,
then use it with a quill pen,

|K49) J. H. says: I have a material con.
tainiog free sulpbur. By applying beat I drive
the sulphar off in the form of gas. How can |
condenso those fumes, 0 as to obtain flowers of
sulpbhur? A, Itis necessary that the salphur va-
por should not come In contact with the alr, other-
wise & portion of it will be oxldized and converted
iato sulphurous ncid gas. Sulphur may be vols-
tilized or sublimed at a temperature of 7%€* Fab.
If it then be condensed in suitable vessels, we have
the substance commonly known as flowers of sul-
phur., This is done, says the United States Dis-
pensatory, by allowing the fumes to condense on
the walls of a brick chamber,

(50) R, E. says: J. H. P. stateson p. 114,
carrent volume, that no chimney burners are safe
on account of the shortness of the wick tube, and
be expects to do better with a tube 4 inches long
instead of 1§ He is certalaly mistaken. Every
coal oll burner should, and most of them do, con-
tuin a littie flat tube, which serves for the escape
of gasformed by beated oil.  With this tube & no-
chimney burner is just as safe, If notsafer, than a
burner with chimney. Lamps with ochimneys get
a great deal hotter than those without, for two
reasons: The chimney, producing a better draft,
causes a more perfect combustion of the oil, and
consequently a whiter light and more beat from
the same amount of ofl burnt; and the chimney,
being always near the flame, gets a great deal bhot-
ter than the constantly changing air would without
& chimney, and will consequently radiate heat to
all the surrounding objects, of which the oil reser-
volr gots (ts share, IfJ, H. P, wants to use a wick
tube 214 inches longer than generally used, he will
find thut oll of 150 gravity, as the law now requires
in most of the States, will not rise at all so highin
sufficient quantity to feed the flame: his wick will
therefore got charred, and he will be obliged to
burn lighter oll, and so increase the danger of ex-
plosion,

(61) J. M. 8. says: In a recent issue you
recommended strips of plank to be used beneath
the window sash for the purpose of ventilation, I
have used the same, but for applying or removing
expeditionsly I hinged them at the center, and
covered them above and below with felting orrub-
ber to keep out the cold.

(52) M. W. L. says, in reply to C., who asks
as to the wolght of the 20 and 15 fuch guns: They
welgh respectively 115200 and 49,100 Jbe,

(53) J. J, B, says, in answer to & correspond-
ent who complained of heating of millstones: To
avold hot grinding, reduce the speced of your mill-
stones and grind slower; and In staffing the stone,
putin a plece of writing paper, and let the stone
be Just so tightly fixed that the paper will slip out
from undoer the staff, near the eye of the stone.

(64)J.J. B, says: Tooil & mill spindle at the
bush, bore a % inch hole through the wood block
in bush, next to spindle. Take a plece of 3 Inch
fron gas pipe, bend, and insert it bringing under
the stono up through the floor, outside of the
ourb, Lot the outside end be the highest. Use
castor oll in olling, as it never congeals, and you
need nover bave any trouble in olling milistones
in the coldest weather,

(55) W, L. 8. says, in reply to an inquiry
s to why a telegraph sounder connected with the
boll of analarm clock does not work : Every tele-
graphor knows thata quick tap on the key, no
mattor how hard, will not affect tho sounder, ns
it does not glye time for the magnet to work, The
stroke of the alarm striker 18 exaotly of this na-
ture, and therefore cannot ropeat itself on the
soundor

(A J. C. says, in reply to L. 8. C.'s queries
u8 to the effeot of dampness on unused boller fur-
nuces: Into a closed vessel place 5 to 10 gallons
henyy oll (petroleum parafiin); placo the vessel at
uenfodistanco, with & pipe to lead the yapor ot
tho ofl under the boilers, Close up every crack or
orovico by luting, put a fire under the vessel, and
ovaporate thooll. The wholo of the fire surface,
and ovon where the brick s In contact with the
boller, will be sweated or covered with the con-
densed vapor of the oll, To protect the inside of
tho boller, first dry It by a vory lght fire under it;
thon put a fow gallons petroloum (o cuch boller
and ovaporatoe it by alight fire under the boller,
As tho ofl vapor condenses, tho whole (nside of
the bollor will be conted with a rust-proof coat of

oll

T
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F (57, D.F. ). ssys, inreply tod. A. H., who
sayn that the carrying bosrds of his reels are fiat,
and that the four sticks on them : If you give your
carrying boards encugh piteh, keep your siones in
#ood order, and do not grind bot,you will not bave
any further trouble to that iine. Sandpaper the
bourds and then put shellae on them.

08, J.B. J. says, in reply o H. M.’s query
as o the line of the magnetio meridian : Binoce the
lntitude and longitude of the place are not given,
the question may bo considered under two hypo-
theses @ 1 The lino may be o Maine or thereabouts,
where the declination of the wagnetic needles from
the meridian has varied from 14" (0 17° during the
last 40 yours. 2. It may be In some of the West-
ern States, where an equal declination, but oppo-
site In direction, has existed during the same peo-
riod, If the first supposition be true, then the
first surveyor made due allowance for the declin.
atlon, und located substantially a true meridian.
The subsequert surveyors, neglecting the declin-
ation, located a magoetio meridian, which s cog-
stantly and lndefinitely fluctuating. 1If the linein
question is west of the Allegbanies, it would seem
thut the tiret surveyor ran the line paraliel with
this needle, disregurding declination : bepece It
would not be a true meridian, the two subsequent
surveyors belog In this case approximately cor-
rect. The amount and direction of the discrep-
ancy between these two latter appear to favor
the first hypothesis : it is readlly accounted for,
however, under the second, when it is remembered
that the deviation of the maguetic needle from
the true meridian i3 & constantly varying quan-
tity.

(59) D.C. R. says: S, H. B. and many others
desire Information as to bulldicg boats. In the
first place, make the keel of required length and
about 13§ Inches thick and 4 Inches wide, with a
mbbet to receive the edge of garboard strake.
Put on stem and stern as required, and fasten
them on some good support about 2 feet from
floor ; then place molds of the shape required, in
about 5 sections, across the keel and secure them,
and cut the first strake to 8t keel and stem and
stern. Nall oo, and conlnue to cut and nafl on
until of the depth required; then bend In ribs
and put in seats and other loside finish.

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

J. M. M.~It is ramie fiber.—T. T. R.—It Is sul-
phide of lead galena) accompanied by sulpbhate
of baryta (heavy spar).—W. P. T.—It is sulphuret
of iron, irised by a superficial oxidation.—J. L.—It
is fron pyrites, at present not of wuch commercial
value.—~W. A.J.—It is bituminous shale, mpreg-
nated with sulphuret of iron, to which the glisten-
ing metallico appearance s due~G D. M.—It s
impossible to make an analysis of any value on 2
om. of water. One gullon is needed, carefully
sealed up in a perfectly clean bottle of white glass,
—G. J.—No. 1iz alurogen, a variety of native
alum consisting of sulpburic scid, water, alumina,
a little iron, ete. It may be purified by solution
in water, and then, by saturation with alksli and
crystallization, be converted into common slum.
No. 2 is blende or sulphide of zinc. No.3is black
argillaceous shale. No. 4 I8 ferruginous quarts.—
M. R.—There appears to be no market in New
York for sand of this character which bas to be
transported any distance.—J. R. M.—It is calcite
or crystallized carbonate of lime.—C. E. G.—The
metal {8 lead: the mineral Is muscovite (potash
mica.)

J. W. 8. gays: I am taking a carbolate
of lodine inhsalant for catarrh, and it scents my
clothes with an unplessant odor. Can you tell me
of something to mix with it to produce a pleasant
odor?—W. McD. says: How can Iget a smooth
surface on planished copper platesi—T. J. asks:
How are the inches, etc,, put on wooden rules?—
W. 8, says: R. W.R, states that he is carrying 20
horse power by a cotton rope. How does he main-
tain the proper tension during damp or dry
weatber?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
snowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
‘ng subjocts:

On Thermometrical Tables. By J. B. G.

On the Sargasso Sea, ete. By M.

On Bored Wells. By L. L.

On Windmille, By A. McoL.

On a Registering Baromoeter. By W. A. B.

On Projectiles. By R. H.

On Spacing Circles. By G. B. F.

Also {nquiries and answérs from the following:
H,O.N.~J.D.M.—-0.A.~-C.F, E.—~E. W—L. H. Q.
~L, D.D.—A.N. W.—=W. M, R.—=W. 8. R.—J. M.~
D.M, H~A, G.—A, W.—C,. M.~F,. B.—J. E.~F. W
-, F. B,

HINTS TO CORRESPONDENTS.

Correspondents whose lnquiries fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
{eolines them., The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, eto., will not be
published here, All such questions, when (nitials
only aro given, are thrown luto the waste basket,
as It would fill half of our paper to print them all;
but we generally mke pleasure in answering briefly
by mall, if the writer's address is given.

Hundrods of inquiries analogous to the following
are sent: “ Whose is the best smut mill for wheat?
Who solls incubators? Who makes fuses for
blasting ?  Who makes small gopper tublog? Who
solls crushors for troating copper ores? Whosells
raflrond spike machines ¥ Who solls ear trampets ?

Who makes electrical musical reporters# All such
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Path, electric vapor, K. Smlth.... ... vor TROOUS | Hiydrant, J. P KeOYom, .ooocconnnnrnnes lﬂ.?‘ Stove, cooking, W, I* Abeudro(h R A
Bod bottom, J. W, Sml b ..., 174,019 | flydrant, ire and drinking, D, C. Cregler <1950 | o ve. gas, Gleakon and Bowler.. 130,990 ‘
Bad bottom, spring, J. W, Case, oo 193,59 | 1ron, melting and purifyiog, W. Batty... " lZ!,u\‘ Stove, gas, A. W. Morton........ 1.
Bodstead, sola, L. km;n L1500 | Jeck, Mitteg, G, W. Hunter.......ooe . o l.!.?“ Sroves, cooking, K, B, Patten. . 178,904
Belts on machinery. 1 «os TN | Koy ring, P. Brooks....... ... & = 17,763 | goraw cutter, [, 8, Boonell.... . Mm% '
Peach dog, W. G. TOR. ..o oaiiiiiiinnnins 158,50 | Ladder, fireman’s, W_ I, Crase. .. . . 13m0 Straw cutter, W. i1, Harrison.... L1,
Biliard cue, K. Phllligeon . ... ... oor 133,59 | Lamp ehimneys, erimptog, W, H. Maxwell.. ... 173,501 Sagar-cutting machine, W. Doscher..... . 158,018 :ﬁ}lo'lr'g_olg °:n all md- -l-t; ontv; WHEELS. parts
Bldard cwe bolder, G M. Rislog. ... 138,416 | Lamp, street, C. K. Deutsch - a0 Surveyor's leveling tasget, E. A. Gleseler. .. 109,908 | $0.211 Lathes, Ens! nwes Slide Ronts &6 wauﬂtl‘:?r::
Radilard table chalk bolder, G. M. Rising. o 158,505 | Lamp wick m:la.:nn P, “{; Lyman .. :,:(’3 Hyringe, B, V. Emde............cocenns .. 1,50 | GOODNOW & Wluu‘t‘u.\\' 21 Cornhill, Boston, Mass.
Binder, temporary, W. Il. Russell..... . 158,00 | Lamp shade holder, otc. \E. Stevena....... 52 | rable leaf support, P.J. Liljeholw .. 1793
Bird eage perches, E. C. Ford., 17,08 | Lateh, knob, W. W. Gardloer........ ... 173,89 | vy ot J. W. Brewster...... P o 1T POOT Llam Yoot Drill
Bind sop, J. Q. Newball........ 175,80 | Leather, ete., uniting, G, V. Sheffield. 172,068 { 1 ograph, sutomatic, C. Batchelor., 173,754 | “send for Ctrouisrs to BHr%Aﬁe. re
Blinds, panchs for, G, Hayes . 155,79 | Leg, artifictal, J. B, Warner. nLm Telegraph, printing, G. L. Anders,.. 178,75 lh&, Smeinnat
Poat, life, G, HOROR. ..civuiememniansontiiiiiiins 135,966 | Lovel, plumd, T. O'Hagan, . 133,99 | v oiography, sutomatic, T. A. Edison,. 17,7 8
Bofler beads, Sanging, B. C. Nugent.. 15,908 | Lighting lamps, ete,,J. W. 0'Doanell.... 170,008 | ryre heater, . B, 810€.... —o.ouoeeans 133,821 BLAKE'S PATENT
Boller arch plate, G. & G, Fox, Jr. ... 138,501 | Lightalog rods, H, L. Coe............ 193,00 Tobaceo press, §. 1), Minnlch, .10
Bolt, King. G. W KIBE. oo eeruiae <. 1,77 | Lightaing rod, Johnson & Price.... . .98 | Toagne sapport, J. A. Bussert.. e Stone and Ore Breaker
Bolting reel, J. L. Bow.... .. . . 134,008 | Lok tor prison doors, 8. A, Denlo... 173,715 | prace gearing, B. B, Winslow .. 178,000 (.‘ruhu .“ hud ‘“ Defttls substanios to 5
Bone black furzsce. G, . Ockershuusen « 18,9 | Loom pick mechanism, G, 1. Sandford 18,30 | rrack clearer, 1, 11, Scbell.. . 133,818 req lno tze. Also, auy kind of
Boot hanseling tool. . Hudsan........... 173,988 | Loom, Jacquard mechaniom, G F. E v 38000 | pre cntmal, A, 3. LATIOR. ... cocerersrseeen yo, o ior ol o L,‘;{,,m a. |
Noots, cotting welta o, tc.. T, K. Keth (r)..... 6,99 | Lubelcating compound, . H. Wasor............. 14,80 | rUleg cnd lightatag rod coupiiag. 1. Johsson.. 133,62 New Haves, Cota.
Bread and pastry board, M. V. Taggart. ... 136,027 | Main spring, safety, J. J. Thornton . . P K Uibrelis runner, J. 3. EObEBK. ......uvveeennseses 178,96
Bridge, trase, 3. M. McDonaM......... vee 153,958 | Map, relief, J. H. Nichols...........c. 1| e hub, 3. C. Wands........ 1
Broom machine. Walrath & Bronson ... .« 170,058 | Matches, packing, J. Kayser..... - AW o ete spring, A. T. Freeman.... . 1mne . . ,
Brusd baadle N 1. And . .o 138,599 | Mechanical movement, J, B. Finney..... - 10 | o ele spring, . K. Waterhouse 173,84
Bollding, dreproof, B, Hills,...oovs woveins +o. 133,958 | Mercury condenser for, C. B. Dahigren 173,799 Vereers, machine for cutting. C. Munn. . 1T
Burial case aod tombatone, J, Decker... .. 173,913 | Metal bars, straighteniog, Howells ez al ... B el B ahade, C. Widemsns (r).... T e 'llllgld:jllﬁr.')lloﬂllﬂu un'd ngﬂnéll-chmn 11 o
1 R. Elckemeyer. .. .. 1 e A b A o4 at once for Fiaed Siace. i a1l Kisds of
Butter cutter, Dugau & Moncrief ... 133,377 | MU, fulling, Ventilatiog cap, J. H. Irwin ... 173,568 | wood, regardless of knots, mmnw per minute, lesy-
Batter package, L. K. Tewkabary . 1985¢t | M, grindiog. J. M, Colder.......... 17,86 Wagon brake, Glllett and Saxby. 1 :?glbe:':l?r of chips, “)2 "fgc‘ for rollls A
Butter worker, H. T, Heary.... . 153,951 | Mlllstones, dressing, W. J. Iemu....w . 1T w SR B A RI: - enocns s per ute & W
Batton and wtad, G. 8. Porter.. . 173,998 | Moth-proof composition, Hall & Keanell. lg.'ﬂ ':”“w" folding. C. Chenette L 1msn OLFRAM OR SCHEELITE— Sl
Culipees aad &ividers, X, MoDanouah. .. - VEEA FOWARE IOACH NS, s -/ SRIASE. o ooiiuie IR o hing machine, H. K. Pleree. ........... 8,5 tron or Tungatate of Lime. A regular ety e
Calves, device for weaning, H. C, Sehie . 174,000 | Mowing machine swath, W. F. Cochrane.. . ln.:c Washing machine and wringer, G. Wlbon 130,047 nlng ’Btll:h :y - 6:'" m ‘aumim
N/ 5 Sesusedolon warsORss 3 Sera it . or men ress NS
Oan Oller, C. M. Knowles......ccovne h.ul plate, J. R, Fluney 173,001 w a S bined, P. Dever. 173,848 P B RAR \‘ov'k
Can, metsl, E. T. Covell (r) Navigation problems, solving, T, HIIL.. L1785 '.u“‘: ,:"““i O J.mn raded 135 Broadway,
Candy, L, Benjamin,...... Nut blank machine, Edwards et al... .. 1Rl R n '-2- [ AM PRFI’ARtD wITH "lls‘l‘ CLASS WO EN
2 Water closet, J, P. Hyde.....ooovees man wm," - uu. w'“e‘u
Car brake, T. E. Thompson.. Nut lock, H. Carlfle........covene 133, }:ﬂ
. Water closrt plug, W, 8. Blunt,, 178,760 .. New York.
Car brake shoe, G. M, Brill... Nut lock, G. P. Fuller,,, 178,596 Wates wheel, 3. L. Helmar s
s 3. L, =
Nut machine, M. McKaln........ 178,48 Water wheel, 8. Teachout (... .40 W. F. & JOH'N BARNES
o Rawsan. 1o ot | Weather strip, Walker etal........ 111,007 Manufacturers of Barnes' Patent
e R MR " s so0 | Wheel, sectional, W, H. HArriaon... ............. 178,648 FOOT-POWER MACHINERY. SCROLL-
RERALDUIAY, % e et e =y | Wheelbarrows, journal box for, J. Lawler.. 17,07 AWS, LATHES, ETC.
Paper-folding machine, Braldwood and Francis.. 173,761 Whimsires, b} Sibsikrmarn LEs. 11,90 The o m’- {oot-power machin without
. Planofortes, ete., Key for, U, Pratt 173,99, 174,000,001, 002 8y 9 5: SRR anseers o 08 J crank or dead centers. $1.30 1o .Mm
Whip , Hughes and A 173,559 year made using these machines,
Cars, draft bar for rallway, D. A, Benpett. .. Planostool, E. G. Davis...ccocvciviivinsinnisiin... 178,702 A B 179576 \llustrated Catalogue.
Cars, ronulog gear for rallway, D. I, Dotterer.., 178,919 | Planos, organs, ete,, key for, M, Pratt . .. 174,008 | Wind '“'s" Si:. AR ORSES%) safLes b R ockford, Wisnebage Osoill
Carbon black trom natural gus, J. Howarth (r).. 6,97 | Pipes, leader, G. HBYOS cooovecinns o0 0n 178,784, 178,785 m":m“r"'-h e o o ey ot o iz
SOEMEORRE, 50 BOIDMG. o sirsnansson 8,983 | Pipes, biox for vosiea L, WL Bt 78,82 | RO e, KUATA. foF. I 11, Mabicr. ... 173,070 MACHINIST, WITH ss.ooo. camnm: OF
D ek 3, T Browa e kot | Wool-washing machine, J. K. PrOGIOF........... 1\ .m,.m:';,-,g'gg;‘;gn;m.:f:, ) ”“‘“&{Eﬁ‘
v . \m.sm | Wreneh, pipe, E. 6. Clinch............ 178,845 | now dofng a large trade. Address

Plalting machine, Anderson & Rorke.,
Plane, beoch, G, F, Mortensen,..... o> sssas
Pianter and cultivator, Seabrook & Helne...
Planter, corn and pumpkin, J. R, Btoll,..
Planter,corn, T, B, Wiekham......oouie
Planter, cotton and corn, 8, T, Stout. ...
Plow,H, D.BUralght. oooiiriranininnnns
Plows, spring lock for, M. K, Wheat..
Poeumatic signal, W. E. Prall.....

Pot cover, G.Clements........
Potato beetles, destroying, A, Is

Frosn, G, Merrlll ooiiniiisnannns
l're::: baling, G, F, Jones.. ... 178,065 | 9,019 to 9,04 ~Canrxrs.—~0, Helnlgke, Now Utrecht,

Pross, tobiacco, 8. B, Minofoh....... . 153,786 N.Y,
. 173,758 | 9.05 to 9,007 —~Canrxrs, —H. Horan, East Orange, N. J.
. 173,792 | 9,968 10 9.082. —O1L Croru.—J. Hutchison, Newark, N.J.
8,915 | 9068 10 9,066, — 011 Crorm —H. Kagy, Pulladeiphia, Pa.

T yia s | Wringer, 3. K. DURARIE. .. vuseeceasnnees ansenss 170,706 | SRS Of ATETICAS Enginer.

B il DESIGNS PATENTED., ATGECTCE #5900 TO "’"’ A

E NOLER
L 174,084 | 9,010.—BannER's Cxtarn, ¥70,~G. W. Archer, Rochos- FIRCKINES
L 174,00 ter, N. Y. !
... 178,869 | 9.011.—PLAYING CAnps.—J. Duthle, New York elty, Twooty g
... 173,873 | 9.012 to 5,014, —~Exnnorpeny.—~E, Crisand, New Haven, nt hotuu

< 173,811 Copn.

wm“bodyloopdlc. J. Ou-ﬂn
Castings, formiog molds for, £, B, nnyvrud ves 178,950
Chalr, invalld, N, P, Durgess. ..
Chialr, reclining, J. Lemmsa. ..
Churn, J. W, snd C, H, Taylor... >
Olgar outter, Deatach and Neoman.... ... .... 173,915
Claap for holding garments, Worms and Cohn.. 173,748
Clothes dryer, G. Hoand J. II, Hayes........ {Sanas 178,919
R e B KYS, 22005 4ssssnsesssesraariassi . 138,70
Coal tar products, separating, Lowe and Gill..., 179,862
. 178,849
. IBm

fiara frow

. by
... 1186 | 9.015.—Parzr Wxiour,—J. W. Tufts, Medford, Mass. R\ IR S l i ;:eontml ognm:
.. 173,728 | 9,016.—01L CroTut.—J, Barrett, New York clty, e ¢ couuty to one mn
. 178,795 | 9017, 9,018, —Cannistenn, — W, Bdrger, Utlca, N. Y. gDyt Address It “'lﬁ""'

Elm and Pearl Streets, Kew AI euy, tay.

Printer’s impostog table, J. Polhemus
Printer's proof press, F. A, Howard,,

Cooking spparatus, stezm, C. R. Winkler,. Printing press, G. P. Gordon (r)....

Cooler, mlik, C. A, Douglass ............. sensenens TE0TH . ete., enlargiog, V. Guirin . 173,720 | 9961.—O1L CLOTI.~G. A. Lewls, Phlladelphia, Pa.

Corn coverer aud marker, D. B. D. Smeltzer...., r»::;..a(:.:_ ?‘:my:r S . 17,905 | 9,088.—Trixxixe.~C. Lindenthal, New York eity. Por 1876.
Mﬂm’:”rm- Yeamaa.... Pump bucket, chain, W, C. Barker ..... ... 178,381 | 9,089 to ’g-—‘h"m--lg 3- ’w“ﬂn-:“ \"l‘"" clty.

Corner .H.L, Y e resrey t, chaln, W. B, Wilcox.. . . 13, 9079 to 5,085, ~Canrxrs.—E. J. Neoy, cut, Mass,

Cultivator, wheel, £, Ward....... :::’;::f:: ,f, Y P e X ,-,-._:: 9,090 to 9,00, — C AnrxTs.—H, Nordman, New York city. | This work fs just fresh from th' press, and all
Catlery handies, dressing, North and Leonard Raaistor, steam, . CIATY.... cooee ... 178,598 | 9004, 8095 —Caxrers —W. H. Smith, Enfield, Conn. the orders which had accumulated have been
Deatal engize, clectric, E. B. Pettit Rallway frog, W. J. Morden.. o yre.e0 | 9.09 10 9,300, ~Canrxrs.—J, I Smith, Ensield, Conn. | filled; and the publishers are now ready to receive
Deatal componition, C. Reagles.. Railway gate, H. A. Stesrns.. . 152,50 | 9001, 2,102 —Canrxrs — W, H. Smith, Enfield, Conn, new Ones. -

Dentiats® flasks, etc, , cleaning, A, J Jonhn Kallway rall chalr, W, Onloas. ..., . 173,901 | 9108, —Caxrare.~J. H. Smith, Enfeld, Conn, The ScrExce REcORD for this year—the Afth of
Desk and seat, schiool, T. D, Tharp Rallway il Joint, L. Winslow, ... > . 154,009 | 9106 —Canrxre.~F. C, Swann, Lowell, Mass, 1ts publication—contaios 800 octavo pages acd a
Digger and cultivator, potato, 8. W, Barr., Nallway aigoal, Relthmayer & Ische .. 174,007 | 9,105 to 9,107, ~ LooxeT.~G, W. Gl mhdelpbln. Ps. t number of engravings, (llustrating now dis-
Ditehing and tile layiog, M. H. Critchet, ..... e 178,001 | Ratiwsy sigual, electric, G. Whyte . .. ... 134,008 | 9,108.—Bapor,~H. Guenthor, Philadelphias’® & m povel mmm.. oto.

Drawiog machine, eloctric stop for, Boyden of al 179,55 | Raliway signal, electric, G. L. Andery. . . 173,535 | 9109 —INKaTAND Basx, ¥10.~J Kintz etal,, W, g 1576 embraces the most

Dril), ratehet, A.‘lu‘l.‘-l::;: .......... 5867055 173,75 | Rafiway traek, L. Hall...covvernnsinnn. 173,94 | __4es, Conn, virious Arts and Ecience
Driiliog machtoe feed, C. Sellers..... 174,014 » . A, Rickart.. 3 # : a
Drying spparstus, 8, K. Bradley........ .. 173,59 :::e,::r:e,[: ;f' :h.:r'p ...... ape SCHEDULE OF PATENT FEES. 1 -
Drylog spparatos, Beymonr and Hicks, o 398,541 | Raker and tedder, D, A, Calkin

Egg beater, F.J. Seymour........ « oo 150,010 | Resper, D, P, Russell,, S « 17817

Eig carriers, J, L., meu-nu T

oo 170,525, 199,806 | Roaperand mower, M, a 173,851
Elovator, safoty cluteh, G. K. Lysager........... 178,97 | Reaping machine, otc., W, N. Whiteley.......... 174,014 3:,‘_"“"1"“,:"“,‘“'","fg;;--,--------------- 3
Englae, direct pumplog, W, Walker...... «» 178,745 | Reaplog machine dropper ete,,W. B, Krelghbaum 178,000 | o0 .Pml :o“ um.ne.n-nm Eoe
Exgloe, rotary, J. C. THEL ...coonrnnns » 173,754 | Retrigerator, E, K. Howes. .......c... . HIREIRR Y 4 [radascemubagbiopmm gl ; HYQIENE
Envelope machioe, M, D, avd D. W. Swift....... 173,870 | Betrigerator, Wagner and Schudt., AR o0 J{; :I;::oI::ulo: bl AT LLH L $8IC8,
:‘::mﬁ::‘l:: 3' ‘;“J':':;'- s -+ 6,909 | Roof, tile, J. BmIth.....ccevn. © 5 Vit 001 0““", lidation Tar Dikis (AN SAE0
o W. F, Johnstan, . 178,91 | Ruler, paraliel, J, B, Price......, 179,814 ! bl i pmumoe:.

: ees On app! s
¥abric, waterproof, G, E, Block..... .. 178,919 | Saddier's horse, 1, 1, Huntington. .. vee 17,720 £plioation SOREIINIVY YRS

:::bol.n. I;Johu‘wu ...... . «» 153,960 | Bash holder, 8, E, MIDer. ......vvenese ’ «on 178,504 o8 ._'T"““nn A D“l‘n (““ o !‘
'.w“lmw';m-:l-;.'g::lg:ﬂ s :':'“ Sash holder, J, J, Talbott,...ovi .- 154,020
' - 194,008 | Satchel staple, ete,, W, Ilocmer (r) - 0,999
;:‘l::r m'ﬂ F. M, Darliag... ««» 138,730 | Baw file gulde, E. Roth . ..., . 178,564 Qd”tr""‘u'n"
Raees. portabile, T, A. M, Cameron ............ - 190,844 | Bawmlll dog, L, Buzeell.......... o 178,842 Prcg® w
,Separatiog, L. It. s0d C. F. Brthem 178,103 | Sawmill tecd 9 : Back Page = = = Lol o0 A t price.
Filterer, water, Howe and Wel D radiing LU Ynuide Rago = e e == 75 contsal '
¥ire escape, fichards and J °: ........ AT Eawmill gutde, J. Colllnt ., o o o 178,007 ¥ o) All the preceding volumes of
T \_:: 1. ......... Sawninll guido, W. M. Ferry.. : .. vio.u2t | Engravings may head advortisements at thesame rate | may be bad separately at $2.60 each, or
Fire-kisdling roa, J. A "‘hlh.:':'“ fawlug machine, ¥, N, CArLor, .vivis AT | porline, by measurement, aathe letter ppss, Adver | Gve m“m,g,mmuﬂ,m.“mm““
i s diipdog Y. :.v:ng mu:l:nr bacd, l.ro\m:'ml n:d'll,cmh.. < 1B tisernents must be recelved at publication office as | volumes comprise a library oﬂllﬁm. ould Iﬁ:"l
L S RSN B SAWIM ... ss0d00005000000000 awing machine, stave, Cornish an unt....... 198, ppea; nert beue, vory tuden wan ”u )
::;:’:.:::“1";: p«l:’u-ub;:‘('. F. Fossenden Seow, dumping, D. Dalley, .. « 1M :’: i ol s A2 g - g u';;'n . ;. i
o v m
........ Screw.cuttiog dle, J. J. Grant........., < AN
Viour packer, H. A, Baroard.. Berews, extracting broken, W, H, Thorne.. o 190,000 ML DA L o MAONIEC . b m m.

Furnace, sir heatlog, I, l’.l(k:mu,q 158,90 J by Power, Thlu Is the e to

Beal, soft metal, ¥, C, Hamilwno,,,... pissxverne - ST L J. W, STOOKWELL a‘&':'mau. Mao. : :
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STE.A.M PUMPS.
Ti'}%‘&i (s

i
South Norwalk, Co

Heientific Imerican,

205

readily fitted 10 Store Fronts
uoro Fronts, Private

BASTET MAGNETIC ENGINE AND
ITIRY for muh ."'l.n.u u:blnu non
guq SR e ;:'.',:'.'“.5"1
RA ICAL.
avery to mnﬁ For ctrr Iars and price list
I\AGTKT MAGNETIC EN-

§ i‘o v HIIM nlu-lﬂphu. Pa.

III IIIIr—ﬂJ WROUGHT

IRON
Beams & GIRDERS

YHE UNION IRON MILLS, Pittsburgh, Pa.—
1"::: -nc:lve'n of mnnn and Amltocrta 1s ealled
oY rought-1ron e (pat-

oa Y, I:' hleh the cowvound welds between :b— stem
and es, Which have proved so « }eﬂlouble in the old

mode uuwwl'm uumy svolded, Weare pro

?l il sizes at hvonblo an cu’bc
e e R R T
GEO. W. READ & CO.,

STEAM BAND sAW
AND VENEER~-CUTTING MILL,
188 to 20 LEWIS ST., foot 5th & &th Sta,, E. R, N.¥Y
Always on band, FULL STOCK of SEASONKD

Hard-Wood Lumber

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

Enclose Stamp for Catal and Price-List,
by ww&wvmmhnvummd.

WHIPPLE'’S
Patent Door Knob.

Awarded s Bronse Medal at the American Institute Fab

for ‘Wil ‘I'NJM?.I Bg"‘W.coW.mllmodW

NOBS a great Improvement aver any-

lnmnd for the purpose, s It obviates the use

of side screws and waahers, and can be regulated to suft
of Doors. Sen

. d for Clromuar.
E PARKER & WHIPPLI COMPANY,
Waat Meriden, Conn,, or ¥ Chambers 8t.. N. ¥
Eatablished in 1838
LOYEJOY, SON & CO,,

ELBGTROTTPERS an STEREOTYPERS,

16 PAY to sell our Rnlu PRINTING STaMrs
Terms free. TAYLOR & HARPER, Cleveland, O.

DO YOU )[xle or female, Send your ad-
dress and get nmtulng that will bring

WANT you |In over $15 a month
MONEY .'“lﬁ\ ln:‘en{:g Enlo-. 138 Greea-

A WEEK to Agents, Old & Yona

mue.!nmehloall . Torms &0 ‘h"lTH(EB.
P. O. VICRERY & CO.. Augusta, Me.
ITHKKBY, RUGG & RICHARDSON, Man-
ufscturers of Woodworth Flaning omdn;

and Grooving uu:hlnu. Daniel's Planers, Richard
Patent lmproved Tenon Machines, Mo noum.
5 ,.E”.,.u T
¢ 5 ury orcester, 5

Sbop y decupled by R. BALL & CO.)

1. -. vn J BUGO. & M. RIOHARDAON

ELOCIPEDE CARRIAGBS. OF LIGHT CON-

struction, fast » . Worked by band cranks;
also by foot trendlies, [linstrated in SCIENTIFIC AME-
RICAN SUPPLEMENT No. 8. To be had at this ofice
and of all news agonts.  Prioe 10 centa.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, FULLEYS, COUPLINGS, BELTING, &
&c. Bood for [lustratea Catalogue and Price List.

GEORGE PLACE,
121 Chambers & 108 Reade 8ta. N, Y. City

OILERS FOR BALE—~Two Babeook & Wilcox
D Bollers of 130 horse po ~¥er esch, nearly new and ln
00d order, st s greatbargala, Also one Stilwell No
cater, Address
WAHL BROTHERS, Cufeago, Ills.

r—~ .
Wall St. Caricatures.
A XEW DBOOK., ¢4 PAGES, contalnlog 14 engraved
Justrations, WITIl ISFOEMATION FOR STOCK WFECULA-
TORN, Price, ¢ oth covers, 10 cents; paper covers, freo
by mall. TUMBRIDGE & CO,, Bankers and Brokers,
2 Wall Street, New York,

WILLIAM HENRY KING—ALBUMEN MANUFAC-
L RER, 7 & 80 8t, Andrew Street, Liverpool Eng.

&4 A WEEK.—Agents wanted everywnore, Bu-

slnoss pormapent and fArst-class, For further
~ particulars, address
J. KENNEDY & CO., | ulchmond Jod.

TAVE, SHINGLE, HANDLE AND CABINET

Maker's Machinery, etc, ete.  Addreas
B L TR Ve S AlLEY & \'A”., Lockport, N. Y.

Planing & Matching,

Mounlding, Re-sawing sod Tenoning Machines, Scroill
wa and Ge sl Wood- Working -chlmq

JOIN B, BSCHENCK 'S BONS { Matteawan ) g

Bend for Catalogue. 118 Liborty lu N.¥.city.

35 tlo $20 per asy st home, Bampies worth 81
free. Bnuuma(u. l'onhm:l \lo

OTIS Machinery.

OTIN, BROM, & 00
NO, 348 BROADWAY ., NEW YORK
l-ovlne llrn and ( I.rn

UNCHING st ) SRR
" DROP PRESSES. | P K ESSES. ,..,...‘.'i',‘ﬁd‘,.':‘.’.:;‘ ©0ss

P. BLAISDELL & CO.,

Worcester, Muass.,
unu!wlumu of the Blaisdell Patent Upright Drills and
othar first-class Machinis* ‘s Tools,

Buffulo Excelsior Poay Planor & Matohar

ll~-||l I!- kio llh ua

. sounmendol ss
pupol e Al extra (o guatls
iy Joo Borolf Wark De=
ol -,.n...x...u,‘nr

Shatters 1n the wo lcb ro Aty
Tar

AGIITN WA N’I'ID.

PI

NE TOOLS

For Machinista, Jewelers, Engravers. Watchmakers,
Amateurs, and others, Also, & Soe amortmant of Flie
and stoel Wire Sappiles, st FRASSE & CU.'8, & Chat-

nrk

wn Suroet. Now

PLANING & MATCHING
MOULDING, MORT S|

| TENONING.RESAWING, SHAPING

\_BAND & SCROLL SAWS &e.8&¢c_/

HEZIAN‘NYA'TI 0. co

ELE(“I’RI(‘ BURGLAR \L\R)H Hotel and Houre
Annunciators.Call bel! ulug Apparatus,Cheap
Teleg Inat's, Batt's ote Tn. orrLy Co, Cleveland, O,

VOLNEY W MADUI\ &0 WN

AL(.OTT LATUV! for Broom, Rake and Hoe nudln
8. C, HILLS, 51 Cortlands St. . N \

t’s Paten
¥ AN TS 250 Ls.
50! lroo Do‘l N to .‘{g‘:.m“.. ....... ’“

{ron l sml Clamps, Die Dogs,Clamp Don
xxpnmn" Mnamu &c. Send mrlnut l’ﬂcr Liast to
OUNT. South Norwalk. Conn,
BOOKWALTER ENGINE

Compact, Substantial, Economical,
and Eastly Managed. Gusranteed to
work well and give full power claimed,
Engine and Bofler compilete, incloding
Governor, Pump, &¢., vld; shipping
boxing, st the low price of

8 Horse Power...... ... 8252 00
He ¢ P e Ry pea . %8 50
l"Pvt on Carsat Sprlmeld Oulo.

JAS, LEFFEL & Co.,

Sprln:ﬂeld. Ohio; or
109 Liberty St.. New Y ork Clty

THE ImMPROVED

NIAGARA STEAM PUMP

i o 97 Pearl St., Brookly Y
Awency at 40 Johp St.. how York.

Norman Hubbard,
BOLE MANUFAOTURER,
ENGINES ANXD BOILERS,

Pulleys, Shafting and Hangers
a Specialty.

$1 n day at home, Agents wanted, Outfit and
terma free. TRUE & CO., Augusta, Malne.

EAGLE FOOT LATHES,

With Secroll and Circnlu Saw_Attach-
ments, Slide Rest, Tools, 3 also Bmall
Engine Lathes, Meotal nnd leou &o,
Neatest designs, superior finfsh. L w
Prices. Our new C-ulogue describes
these and every tool nocunrf for ow
atour or Artizan. L.

WM. L. CHASE & CO.,
% & 97 Libertv Bt.. New VorK.

ATENT DOUBLE ECCENTRIC CORNICE BRAKE.
)lunutulurrd by THOMAS & ROBINSON, Cincln-
nati, O, Send for Circulars,

The HOADLEY
PORTABLE STEAM ENGINE.

WITH
AUTOMATICAL GUT OFF RECULATOR
ANO

BAANCED WLVE

S‘l H1MYS N0A FYTHM FLVLS

THE BE ST’ MOST ECONOMICAL ENGINE o***

SfND FOR CIRCULAR

THE J.C.HOADLEY CO. LAWRENCE,MASS.

'l‘m, LATEST AND BEST COMBINATION
Sash Lock and Fastener, It loeks boih the upper
snd lower Bash of the Window with one Rod, Agents
Wanted and Mights for Sale, Addresa

B. FISCHER, Columbus, O

AENTENNIAL DRILL CHUCKS ARE A SUC-
J CESS, Thoey hold 1-84 to 5 In. and warranted, Sent

h\ “mall, p rrp.nl-l for Ql.. htud for new reduced Price
List of Lathe ana Drill Gk

. F. CU bUMA\ , Hartford, Conn

MPOH’I‘ANT FOR ALL CORPORATIONS AND
MANY'U CONCUERNS. ~HBuork's Wnlc”: l‘
mo Dotectax, capable of scourately controllin )¢
mol on Of & watohman or patrolman at the differont ste-
lluu- ul his beat, uf.mlofur‘;lrcu n.r"’ s
« O, , Bosto,

p BEE t ‘agalnat Imbacuser & Co., of 29 fork
was acclded {n my favor, June 10, 1874, rlocndln "
have boen cuuuunucnd uu\mt. Imbacoser & Co, for #0
{ng, contrary to the order of the Conrt, and upecl-lly llu
clock with a series of springs in the cover, and markes
Pat'a Oct, @, "M, FPorsons uslng these, or apy othes
clooks lnfringlug on my Patgnt, will bo doelt with acoer

d'ng o lgw,

Can bo Near X
PROOF, and affordiog absolute roteatlon ; also “lN)lD'? KR
1lmun Ofices, and Bohool Partitions lu
bal welghts uul oannot get out of order, The uuh-ndn
os o the naw Iriduse Nulldin
Bnlldlnl. 5@"03 (ltulldlnl.mllhr'; b:a:x.l--r "uo in

o wor

 oubades . A dacone bt JAMES O, WILSON, Mansger, 218 Weat 2th 8¢, New York,
and at I.onrlun Paris, Vieuns, Deriin, Melbourne, &c.,

ARK & COMPANY'S
PATENT BELF COILING REVOLVING STEEL SHUTTERS

Wiandows or ulh!' nlnf: making them YIRE AND BURGLAR

in varfous kinds of wood, saitable for
# ahitittars are solf-acting require no machinery
In sppoarance, and are the bast and rhr.l el
Delaware and Hudson Canal Bullding, Manhattano
Iy use 1o every principal oity throughout Earope,

Pond’s Too

ENGINE LATHES, PLANERS, DRILLS .a.r.
fend tor Catalogue, DAVID W, FOND, Succetsor to
LUCIUS W. POND, Waercester, Mass,

sramara Milling Machines & i

¢ Bend for elreulars (o B, M. M, CO,, 131 MUk 8¢,
Boston, Mass,

AR M CARPENTER ¥

MANUFACTURER OF FIRST CLABS TAPS AND
DIES, Pawtocket, K. 1,
Wa ted Tn Nnnnhc(umn and Patentees— Uso-
n “tul patented articles for manufscture,
sultable for sale by hardware dealers, Caah will be }nld
l'-v teuts, Or sdvance made for vnnl(y Addnu ¥
PHATT, care I'IA T & Co,, llufhm N.

D X CAL(.()\IAN ) O
of THANSFEN PICTUKES, with bouk of
Mo, giving Ml tnetroctions 1o this new
sid beasutifnl ars, sent poat pald for 10 cta,
Landacapes, Anlinala,
o, Comie Pigures, Ao
¥ Artiche s o o (oeltate the

They oan b
moul beantitul painting
for 10 cta | 88 Jor 84 via " w

Address J. L. FATTEN & un s \lnu.- Sreet, Now York

L d can make 85 a day In thelr own city of towy.
a 18 Address ELLis M'y'a Co,, Waltham, Mass,

Corrugated Iron,
Iron Baildings, oofs

Shutters, Doors, ete

MosxLy Imox Bmipax
AXD Roor COMPaNY,
Ufice, 5 Dey Btreet,
New York,

§¥" Send for circulars,

The TOLL-GATE! Eris ol:.‘ﬂe-mr,ogmm. Ax

fnd! Address with stamp, K. C An Oob]ecuuf

affalo, N
PATENT

Planing and Matc%

and Moldin, Nuhun Gray and Wood's Plan
olling Saw and other wWood.-wor hla:ry
BA. wmnsnﬂm\zco % Liberty B¢, N,

Send for Clreulars, ete, g sodbun St., Boow-

FOR CHARLIE'S PRESENT,

Geot the TOM THUMB TELEGRAFPH, put up Ia nea
little boxes contalnlng working sounder, telegraph ap-
paratus, battery, key, wires, and chemicals, complete,
ready for operation. Price $3.50, with fall directions,
Can be seen In practical operation at the ** Sclentific
American'’ office, 37 Park Row; at Packard's Businems
College, 805 Broadway ; and many other places. Besides
telegmapling, many beautiful experiments can be made,
such as the magnetic carves, clectric light, Uftng
welghts, making compasses, magoetizing knives, elec-
tro-plating, &c. F. C. BEACH & CO., makers, 3
Canal S2_. near Center 8t., New York.

CKET
To Philadelphia =3 BEIVEN:
cast of Utah,

SO R T O A TR Tk o s
SEEile o

ai ross on
To receive eoq: of paper wend 6 Ad-
EEXLY,

HIRATED
ho. 11 Dey 5t., Now lett

Second Edition of

Wrinkles and Reci pes

NOW READY.

Useful Hints, Suggestions, and Recipes,
For ENGINEERS,
MECHANICS,
FARMERS, and
HOUSEKEEPERS.
CONTAINS

The concentrated wisdom of the practical cor-
respondents and the able experts who bave con-
tributed to the SBCIENTIFIC AMERICAN durlng late
years. Also the cream of the Practioal Mechanism
serles by Josbhus Rose, together with a new paper
on testing metals by Professor R H. Thurston,
Simple rules in steam oogineering, besides bhun.
dreds of waluable trade sorcls and reoipes,
Hondsomely bound and coplously Lilustrated, 250
poges. Price, post-pald, $1L.50; with SciexrTirvic
AMERICAN, for one year, $4 20, Address

. N. MUNN, Publisher,

P.0.BoxT. 37 Park Row, New York oity,

"Crude Gutta Percha

and INDIA llullnlfll [mported and for sale by
GEOROE A, ALDEN & CO.,
ILll Congress Hl s l\mlun Mlu
l 0 "0 CAPITALISTS,~Sash and Door l'lumr),
Planiog MU, &0, In 8¢, Louls, Mo, for SBale, dolng
a fine, pagiug, order business, In |\nl rhu running ors
der, ballding and machinery now Satisfactory reasons
glven for selilng, Manaping partner willing to retaln
Bis luterest and poattion if destrod, Address

WM, O, ARCHER, X8 N, 74 5¢., 5t, Louls, Mo,

uERs

”.".“ Ve

snfa‘a'f:ﬁa mrx 'u'n ;Tm?

Sole maxers of the wall kKnown lnrlovln Law's P'a T
rous

AHINOLE AND Ilnwﬁ& wire Maouiss, For

lary, address Ull & 0., Logkport,

ST .

'I'l) ELEC ‘l'l("-l‘l TER!‘. Wll,laﬂc
AND W A'A THMAK iﬁ
BATTER H'-‘ CHEMICALS, AND HAT!I!I
sets or single, with Books of [sstruction for \lc&rl
Gold, snd Biver Platiog., THOMAS HALL, Manufac
turing Blectriaian, 14 Hromfield Street, Boston, Mass
Nustrsted Catalogte sent 1ree

Water Elevators.

WM. E. MA I.E &
107 Lake B¢, 1 hicago ’

0.,
Flace, New York.

PATE ,\ |

LD ROLLED

SHATYTING.

The fact that this shafucg has 5 per cent grester
strength, & finer Aok and s traer fo ..‘r haa any
other |n use renders [t undoubtedly the moet economicsl
Wo are nlm the sole manufsctarers of the C BATED
Cottane’ Fat, CovrLing, snd furnish Pulle ngers,
ete , of the most ap, proved -lyln Price it matled on

opplluuun W JONES & LAUGHLINS,
Tanunt nd and frd Avenues, Pittaburgt, Ps.

1% 8. Canal Strect, Chilcago, 111,

lhl- Mumu ln n(nv' ard for mie by

l. - A FITZ, Boston, Im
6o, , 131 Chambers ‘st 5. ¥,

G, Mlwsaxee, wu

If you wish to grow CARDENING
YVogeiables for sale, read FOR PROFIT.
I you wish o becosne 3 % PRACTICAL
Commereial Florst, el | FLORICULTURE.

Amusement of for Home GARDENING
Use caly, resd FOR PLEASURE.,
Al by PETER HENDEILSON.
Price 0130 each, powt-padd, by mail
Our combined Catalogue for 176, of

EVERYTHINC

FoR THE

GARDEN

Sent free to all Applicanta.

Owur large INastrated Catalogues of Seads and Plants,
sumbenng 173 pages, and containing 3 oslored plates,
sent without charge to purchasers of say of Lhe sdove

If you wih to Gandes for

Whiree ks Seat to all others on receipt of 30 cnuta,

DN

35 Cortlandt Bireet, New York

{OR SALE—A Valuable Patent, that 1 will sell
1O ABY DETeOR OF Arm at & great barpsin. For price
and descriprion of patent, address LEROY C. PALMERE,

North Ferrisburgh, Ve,
" Tools

E. GOULD, Newwrk. ’- J.

All alzes atlow prices.

Munp %, Co’s. Patent Offices.
Established 1846.

fhe Oldest Agency for Soliciting Patents
in the United States

TWENIY-NINE YEARS EXPERIENCE,

MORE PATENTS have been secured through
this agency, at bome and abroad, than through any other in
the world.

They employ 3s their sssjstants 3 corps of the most ex-
perienced men ss examiners, specification writers, znd
draftsmen that can be found, many of whom have been se-
lected from the ranks of the Patent Ofice.

SIXTY THOUSAND ventors have avalled
themselves of Munn & Co's services In examining their In.
ventions, and procuring thelr patents.

MUNN & CO, in connection with the publication of the
SCIESTIFIO AMERICAN, continoe o emmine imventions,
confer with inventors, prepare drawings, specifioations. and
assignmentasttend to fling applications in the Patent Oftice,
paying the government fees, and watch esca case step by
stop while pending before the examiner. This Is done
through thetr branch office, corner F and Tth streets, Wash-
ington. They also preparo and flle caveats, procure design
patents, tradomarks, and relsstes, attend 10 rejected cases
(prepared by the inventor or other attorneys), procure copy
rights, attend to Interferences, give written oplniens oo
matters of infringement, furnish coples of patents, and, In
fact, attend to overy branch of patent business both in this
and in forvign countries.

A special notice ks made 1n the ScienTivio Asenioax ot
all inventions patonted through this Agency, with the name
and realdence of the patenteo, Patenta are often sold, in
part or whole, to parsona sttreoted to the lavention by such
noties,

Patonts obtained tn Canada, England, France, Belglum,
Germany, Russia, Prusala, Spain, Portugsl the British
Colontes, aod all other countries where patents are
granted at prices greatly reduced from former mates.  Send
for pamphlet pertainiog spechally to forelgn patents which
states the cost, time granted, and the requirement for each
eountry

Coples of Patonts,

Persons doalring any patent fsaued from 15848 to Novem
ber 96, 1807, can be supplied with ofticlal coples at a rea
sonable coat, tho price dopending upon the extent of draw-
toga and longth of apecificationa,

Any patont lssued sineo November 27, 1867, st which
tume the Patont Ofloe commenosd printing the deawings
and speolfioations,moay be bad by remitting to this office 11

A copy of the clatins of sny patent lssued stnoe 1588 will
bo furnished tor §1.

When ordering coples, plosse t0 realt for the same s
sbove, and state name of patentos, tthe of Wvention and
date o1 patent.

A pamphlet contalolng the laws wnd Mull droctions toe
obtatulng Uplted States patents sent free. A handsomely
pound Refervuce Book, gilt edges, contalng 140 pages ind
wany cogravings and tablea unportant to every patentv
and mechanio, and s & usoful handbook of relurence 1or v\ -
orybody. Prico 98 centa, walled free.  Adaress

MUNN & Q0.
Publishers BSOIENTIFIC ANMERICAN
37 Park Row, N, Y.

Brawon Orvioe—Comer ¥ abd Jth Sireets

Washington D, 0.
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Engravings may head advertisernents ot the same mate

pertisements minisl be recetved ol publication ofice ar
carly on Friday morning to appear in next s,

THE ALLEN COVERNOR

Invented by It, K. n‘m 0, I8 the only one whioh will
! 1§ govem gl‘ Datable cut-off engines, and Is
rranted to l‘n ‘u ROVErnar over mado for

Al n,tnu. It e slmoplo In constraction, not Hable
1o gel out of repsir, neat In up&snu‘m. rnlmn-. very
nw‘l;‘l L, very sensitive, will last a lifotime, will save
el, will save & large ramaa of the engineer's time,

bie price.

and s 80ld &1 & reasona
OFFICIAL 'I'ls'l‘ig , NAYY DEfART.
UREAU OF STRAM EXOI-

U, 8, Navy DErARTMENT,
NERRINO—-WASHINOTON, Hopt, 15, 1878
STILLMAN . Avuew. Sir: You having boen furnished
with an ofolal copy of the Report made to this Baroan,on
A ur Patont u&';ernm. are at ‘lb«ny‘ ;o !‘ullo such une of
a5 you m n) per.  Respocifo)ly,

i {'W W, Woob, (T‘I{Of of Puroan,
Onmixr Exorxexa’s Orriow, U, 8. Navy Yanp, Nuw
Yonx, Sept, 8, 189,
™ Voo Admirai 8, C, Rowan, U, 8. N. : 8ir—In obe-
‘hrum rom the Burean of Kngineering 1o test

e
The overnment

Goversor, | respoctfully report:
Goversors purchased l?' the
hv.:“ha- M‘Rllh yard -u;in' dl m;‘en cun%luun-
of st varions -xt«h of the engines, and upon
-u.«-%- were found 10 be sensitive and prompt {n
wetion, controlling the engines with great regularity and
without pereeptible variation of spoed, and, (n my
oninlon, for efclency and reliabiiity, are superior Lo any

Goveraors | have cver seen, Very mmﬂully‘
ALEX HENDERSON, Chief Enginoer, U 8. N,

GREAT YARIATION ln ELEVEN HOU
"I?I‘d%\‘&:““ I’l!f‘l'“rl OF ONE Rk\‘ﬂ\"t!’:
MEastxac PrixT Wonks, Lowsis, Mass, April £, 1598,
S B, ALiex:—1 have tested the Allea Governor re-
contly pat on by you to the palr of Mx${ Curi'ss Beam Kn.
Q'" (150 horse-power), st (hese works. with Rrown's
ercurial Speed Indioator, and bhad the readings of the
1nstrument recorded overy five minutes for eleven bours,
1 found the groatest variation 1n ' he speed only (wo Hfths
of one revolution, The gearing runs more quietly than
formerly. and we are ploased with the Governor
Yours truly, EDWARD LYMAN, Chief Engineer,
As 5000 L8 these governors are known they will largely
subplant all others, sa, by saving fuel and enabling ma-
10 b stesdlly at & Digher speed, they will pay
for themanives every few weeks or months. Great num-
of thetn are belag 20ld cven In these gull times.
¢ dealre » . T Ble. frat class firm of Kogl-
In every city where we are not repre.
sented, 1o sell these governors, Persons wanting gover-
wore, of desiring 10 act as selllog sgents, may u!ﬁnn

STILLMAN B. ALLEN, Boston, Mass.

RAILROAD CARS & IRON ORE

~ -
For Sale.
$ Gopdola (elgbt wheel) Cars. tour with Coke frames
LS lo,, ot $°3 each. & (four wheel)
each, pauge same. 2 Ure bank
55 Inches, at §ieach. Ao,
re (roasted) at a low figure. Ad-
. Box 268, Wheellng, W. Va.

POPES TLATHH.

¥ in. Ded, 15 In. between centers, 5 (n, Swing, Steel
Spindies, Steel Center, Stool Step. Lining Metal Dox,
Spar Center, 18 I1b, Balance Wheel, Rests, &c,

Lathe

Foot
Scroll S

POPE M ¥ G CO.. 45 High St., Boston, Mawss.
§¥" Send for Circular, 3%

HOUSTON

ATERWHEE

TPRPORTANT WPROVDATNISL,
ST FOR WTW CURCUMAR,
FERRILLEZ HOUSTON
TRON WORKS.
BrLoly, WISCONSIN.

PASSENGER ELEVATOR

FOR SALE.

One of Otis Bro's Passenger Elevators, In complete
ourder—taken in exchisoge for one of our Water Eleva-
tors, Wil be sold cheap to nu‘yi one wanting such a
machine, WM. E. HALE & CO.,
Maoufacturer of Water Elevators,

% Park Place, New York,

% 700" PREMIUMS |
PEBy BB S & Sons

BI00 1o be divided among “hewi s
Bost suoorsful growers who shal
A {ndm the largest qu utity from
b of RUBY and ALPHA
potstoes, Price of each 2100 per i,
CENTENNIAL PREMIUMS.
B150 to bo awarded for the best
ccilostion, 0ne peck each of *ola-
1w s i roduced by us 107
1 80 for the best wn
b | | dntiige spadiings raison son Lo
U Peingles By hrldized Pocuto
e The volloctions fo- v hilih
e | M two prowiams of
offervd will s exnibi 1 the Centennial ¥ ’ o
ia Philsdolph 5. s October, and premiu Al be
sward 4 by the r oxmmition, For conditions aud fall
x send | v oiren'ar, malled r etoall
slogene & Ama'rur's
Y00 pagen. Wola

whp Chsae
134 pages, beaati-
nis focleaing W0 e's
tnlogue contains
ity fiten-
many «ther dosinabio sorte. slso much vwinl
infermati B vpon thelr cultivation, 32 pages, 10 ccnis

B. K. BLISS & SONS,
P.O.ex Xo, 6712, 34 Barclay 8. N. X,
rringie’s F!mucd Potato Beeds in pkis, of Beceds 200,

Upright
Stationary Engines,

Btrong, Bimple, Bafe, and Ber-
viceable!
4, 6, and 5 Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohlo,

Aumerican,

[MaArcH 25, 1876.

e e ‘
S e PR

THE ONLY FORGE WITH

ROOTS' PATENT PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.
FORCE BLAST BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

PERFECT

3\ N N N
NEWSPAPER FILE
10
The Koch Patent Fllo, for preserving nowspapers,
Iu‘rulnel. and paphliets, bas been recently improved
And price reduced. Subsoribers to the SOIENTIFIO AME.
RICAN and SCIEXTIFIO AMERIOAX SUPPLEMENT can be
supplied for the low price of §1 50 by mall, or #1,.8 s the
office of this ’-(wr Heavy board sldes; inscription
‘SCIENTIFIC AMERICAN., In gilt Necessary for
every one who wishes 1o pressrye the paper,

Address MUNN & CO.,

Publishers * SBCIENTINFIO AMERICAN."

 HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V, Pres't. 1. M. ALLEN, Pres'L
1. B. PIERCE, Sy

Niagara
SteamPumpWorks

Estasuisuxp 188,
CHARLES B. HARDICK,
No. 23 Adamns Streot,
BROOKLYN, N.¥.

I ASKELL'S THREE CYLINDER PUMP—

Hand or Power, Cheaper than s Steam Pump.
ill outwear & Ro Pum 0 more work, with

power, than any ompump. Not lable to get out of
order. Any blackamith can repalrit, Adapted to any

l AMILTON RUDBER WORKSH, Tronton, N.J., Man-~
ufacturors of Hose, Belting, Paeking, Car Springs,
antlrlluhhvr for mechanical purnoses,

TEND FOR CIRCULARS OF ONLY CHOICE
) 24 nand Engloes and Bollers, Portable and Station-
ary, also of Pamps, Tubing, liu-lnfr Iron Pipe, &o., to

WAMES M. BINGHAM
Buccossor to BINGHAM & RICH, Ol City, Ps.

DITCHING AND EXCAVATION.

Machines from two horse power upward—digging all
sizes and depths—saving from %0 to 700 per cent—sim-
ple, easily worked -nlrkc t i order, For Circulars,
nddress {lANlull.l'll BROS,, P, O, Box 2209, or 11l
Broadway, New York.

Todd & Rafferty Machine Co.

MASNUFACTURERS OF
The celobrated Gireene Variable Cut-Off Engine: Lowe's
Patent Tubular and Flae Boflers; aln Siide Valve Sta-
tionary, Holsting, and Portable Engines. Bollers of al
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Stk
Tow Oskum. lqulnf. Rope, Flax, snd Hemp Machinery.
Agenta for the New Haven Manufacturing Co.'s Machin-
tst's Tools: for Judson's Governors and Stop-Valves;
Sturtevant Blowers: and Differential Pulley-Blocks.
WAREROOMS, 10 BARCLAY STHREET, NEW YOEK
WORKS PATERSON, NEW JERSEY

IDGE'S FOOD yoR INFANTS & IXVALIDS Is the stand-
AV ard proparation of its kind 1o England and America,

ICHARDSON, MERIAM & CO.,
Manufucturers of the latest improved Patent Dsopiels*
an

Woodworth Plauing Machines, Matching, Sash and
llold.lbn‘f. Tenoning, loﬂulafl Boring, Shaping, Vert!-
cal Clrenlar wing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Raflway, Cut-Off, and Rip-saw
Machines, Spoke and Wood Turning Lathes, and various
other kinds of Wood-vorhn{l Machinery. Cs es
and price lista sent on spplication, Manufactory, Wor-
cesler, Mass. Warehouse, 107 Liberty Street, New Tork.

ER
T G e

MURRILL & KEIZER, 44 Holllday St..Balt.

The NILES ENGINE.

ur-u-{onugn-oﬁ:'
Busincas Men do thelr printing asd advertls
Iag, save money and lacrease trade. wd
Al Amateur Printing, The Gl or
g ‘.Bhnm(mm motey (it b

oting. Send two stampe for full oate-
Lok (i Ma

_E:e EECE T TS Co  Mertden Oouk

THE HEALD & SISCO
Patent Centrifuﬁgl ?_gllnips.

VERTICAL & HO
Premiums st New Orleans @f.’muu. and New
York. +Medalqf s?daum."
American Institute, 1572,

Porfect satisfaction guaranteed. The chiespest, simplest,
strongest, most efficlent and popular Pump in use, for
nmptylnﬁ Dry-docks, Coffer-dams, etc., and for use in
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RAPID TRANSIT IN NEW YORK.

We give below epgravings Nustrative of the elevated and
of the underground systems of city travel. The former,
under the ausplces of the New York Elevated Railway, has
Iately been extended, and 18 now running in this city, with
a aingle track, on Greenwich street and Ninth avenue, from
the Battery to Central Park, a distance of five miles, being
the first considerable portion
of any purely local line for
rapid transit that has, up to
the present time, been con.
structed in this city, We
also present, on other pages,
sectional views of this work,
together with other draw-
Ings pertaining to the above
subject matter.

The question of rapid tran.
sit in New York has for a
long period perplexed our
citizens, has had a curious
history, and is finally near-
ing a curlous solution. Pub.
lic opinion as to the particu.
lar system or form of tran.
sit bost suited to meet the
wants of our community
has, from time to time,
greatly varied. Twenty-five
years ago the elevated rail-
way plan was chiefly favored,
That was & time when money
was scarce ; people felt poor,
and wanted a cheap form of
railway, quickly built, Vari-
ous forms of these structures
were engraved and discussed
In the SCIENTIFIC AMERI-
CAN at that period, but none
were adopted.

As the times improved and money became more plentiful,

transit, and charters therefor were now granted. Among
these grants was that for an underground railway, directly
beneath Broadway, the finest street in the world and (by
reason of its large loeal population, central position, and ce-
lebrity) regarded by many as the best of all rallway routes.
One of our engravings Illustrates the character of the sta-
tions designed for this raillway. The street pavement Is to

GENERAL DESIGN FOR STATIONS~BROADWAY UNDERGROUND RAILWAY,

be supported upon iron girders and ornamental columns,

ly being extended, and have been proved, by years of sxpe-
rience, to furnish the only positive meansof fast city travel
worthy ef the name of rapid transit,

Another of the charters granted was for the existing
Fourth Avenue Underground Railway,'detalls of which were
fully illustrated in our paper s few months ago. This greas
work was completed Iast year at a cost of six millions of
dollars, of which three mil-
Jions or more were furnished
from the city treasury. The
line extends northerly from
42d street to Harlem river,
a distance of four milesand
a half. Over the four tracks
of this underground railway
the immense traffic of the
New York Central and Hud-
son River Rallway, the New
York and Harlem, and the
New York, New Haven, and
Hartford, and their many
branches is now conducted
with such regularity, safety,
and comparative silence that
the fact of the working of
these rosds within the heart
of the city is almost forgot-
ten by the majority of peo-
ple. When these roads were
worked sbove ground, the
columns of our local news
papers contained f{requent
and bitter complaints
sgainst them.

The financial revulsion of
1873, the effects of which
still prevail, made our cizi-
zens again feel poor, and
revived the cry for chesper
plans of transit, on the ele-
vated system. Last year the legislature created a board of

five commissioners to determine routes and suthorlze certain

lines of these bridges, if they thought best, They have re-

ported in favor of them; their report is now before the

courts, and will, it is expected, soon be confirmed ; in which

case our citizens will probably have an extended experience
(Continued on page 214.)

the underground railway, with its solid tracks, superior
speed, and unlimited scope for public accommodation, be:
came the favorite, and the bare suggestion of filling our
streets with elevated railways was hooted st and set aside.
Underground roads were, by the press and engineers,
declared to be the only proper and adequate means for rapid

with masonry arches between the beams, The entire line of
worlks, from the Battery to Central Park and Grand Central
Depot, is designed to be of the most substantisl and enduring
character. The general plan of the works will be similar to
the underground railways of London, which now ramify in
all directions throughout that great metropolis, are constant-

NEW YORK ELEVATED RAILWAY-SINGLE TRACK—GREENWICH STREET AND NINTH AVENUE,

L=
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The milk of cows soon after they have ecalved contming
more butter, and is much more easily churned. than it is
afterwards. About five months after calving the wilk un.
dergoss s change, and the cream is not only less in quantity,
but the butter globules are smaller. The reason why milk
frothe in churns is that, when it sours, aleohol is formed by
the decomposition of the sugar of milk, and this causes the
milk,when shaken or besten, to fosm or froth. If this froth
exists to & large extent, butter will not come, and the milk is
useless for churning purposes. The longer & cow is milked
after calving, the loss is the yleld of butter, and the less
pnourishment is there contained in her milk.—Land and
Water.

Scientific American.

[APrIL 1, 1876,

A l“’ OF ANCIENT TIAVIL
In our desoription of the Oera Linds alpbabet (page 100
of our last issus), mention was made of the elrcumstance that
among the wany fnternal evidences of the genuineness of
the Oera Linds manuscript was an acoount of & visit to the
plle dwellers of the Alpine lakes, which could not have
been written by any one In recent times. It Is certaln that
the manuseript his been in the Oera Linda family for several
generations, and equally cortain that previous to 1853, when
tho first remaing of plle dwallings were accldentally discov-
ored, the existonce of n people living in that way had been for-

gotten for a perlod of two thousand years, It rests with
thoue who question the antiquity of the record to show how
the following narrative, not to mention others, could have
boen Invented at any time sines the extermination of the
Iake men and the destruction of their remarkable settle.

ments, of which the historiang of Southern Europe make no
mention,

The first and most anclent necount of the pile dwellers ln
also the most complete and clrenmstantial, It occurs in the
story of Apollonin, chief priestess or burgtmangd of & place
onlled Lindasburgt, which she desoribes at length, furnish.

ing a remarkable ploturs of n olvilization In Hurope more an-
olent than that of Greoce. IHer vigit to the pile dwellers was
made about the middle of the sixth century before the birth
of Christ. It was the rule among the anclent Frisians that,
before a burgtmaagd could enter upon the duties of the of-
fios to whioh she had been elected, she must travel for a
year. Upon her devolved the responsibility of teaching the
maidens how to set to work when they went among the peo-
ple, and naturally it was essential that she should be well
sequainted with the country. It was during her tour of obser-
vation that Apollonia visited the pile dwellers,

“My journey,” she writes, “ was along the Rhine, on
this side golog up and on the other down. The higherI
went, the poorer the people seemed to be. Everywhere
about the Rhine the people dug holes, and the sand that
was got out was poured with water over flosces to get the
gold ; but the girls did not wear golden crowns of it. Form.-
erly they were more numerous ; but since we lost Schoonland
(Scandinavis) they have gone up the mountains. There they

ari, 315 | dig ore and make iron. Above the Rhine, among the moun-

tains, T have seen Marsaten. The Marsaten are people who
live on the lakes, Their houses are built upon piles, for
protection from the wild beasts and wicked people. There
are wolves, bears, and horrible lions. Then come the Swet-
sar (Swiss), the nearest to the frontiers of the distant Kreka-
landers (Italian and Greeks), the followers of Kalta (Kelts),

15 | and the savage Twiskar (Germans), all greedy for robbery

and booty. The Marsaten gain their livelihood by fishing
and hunting. The skins are sewn together by the women,
and prepared with birch bark. The small skins are as soft
as & woman's skin. The burgtmasgd at Fryasburgt (Frei
burg) told us that they were good, simple people; but if I
had not heard her speak of them first, I should have thought
they were not Frya's people (that is, white men), they looked
so impudent. Their wool and herbs are bought by the Rhine
people and taken to forelgn countries by the ship captains.
Along the other side of the Rhine, it was just the same as at
Lydasburgt (Leyden). There was a great river or Inke, and
upon this lake also there were people living upon piles,
But they were not Frya's people: they were black and brown
men who had been employed as rowers to bring home the
men who had been making foreign voyages, and they had to
stay there till the fleet came home.”

About two cenvuries and a half after Apollonin’s visit, her
descendant, Konerid, added to the family record a history
of Friso and his son Adel, in which another visit to the pile
dwellers is mentioned. Hitherto Friso has been supposed to
have been the founder of the Frisian race; but it appears
that he only brought back to the ancient home of his family
a colony of Frieslanders whose ancestors had traveled to the
Far East about sixteen centuries before Christ,at a time when
there was unbroken water communication between the Med-
iterranean and the Red Seas. The subsequent closing of the
channel by an uplifting of the present isthmus during an
earthquake is graphically described In the writings of
Adels. Friso had been in the service of Alexander the
Gireat, having built the conqueror's fleet on the Indus and
brought it, under Nearchus, by way of the Red Sea to the Is
thmus of Suez, over which the ships were drawn to the
Mediterranean. He afterwards returned to Friesland with
his followers, and was elected grovetman of the districts
round Staveren,

When Friso's son Adel had finished his studies at the cit.
adel of Texland, he was sent to travel through the States, so-
companied by his wife Ifkjn, a clever Frisian: this some?
time sbout the middle of the third century B, C., at wmoh
time the plle dwellers still Inhabited the lakes among the
mountains, Adel and his wife spent some time mmong
them, not without great spprebension, for the plundering
Twisklanders (Germans) were pressing hard upon them,
On the return toward the lowlands, four servants of the
party, who had loitered a little, were set upon and murdered
by Twisklanders, who are described as banished and fugi-
tive whites who had taken wives from among the Tartars,
#0 called because they made war on everybody., They were
all horsemen and bloodthirsty robbers, calling themselves
Frijen or Franken, Hitherto the settlements on the Alpine
Iakes have been known only through their remains, The |has
Paeonians, who inhabited Lake Prasias, as described by He-
rodotus (bovk V., chapter 10), were undoubtedly s branch of
the same race; and his account tallies well not only with
those of Adel and Konerdd Oasra Linda, but also with the
deductions of archwology. Herodotus, however, knew

nothing of the existence of such & people so far to the west ;

consequently these descriptions, by contemporary writers so
many conturies ago, are na valusble as they are interesting,

We may add thet tribes living in & similar manner have
been discovered in Now Guines, and very recently (by
Ideutensnt Cameron) in Central Afries.

THE NAVAL ENGINEER CORPS,

Many of our resders may not be awnre that the usefulness
of the United States Naval Academy at Annapolis has within
the past few years been grestly extended by the addition of &
thoroughly scientific and practical course of mechanieal and
marine ongineering, and that the englneer corps of the navy
I# now muinly recruited from the gradustes of the Institn-
tion, The course of study for the eadet engineers comprises
four aeadomic years, durlng which time they are thoroughly
instructed in designing, drawing, fabrieating, and operating
steam machinery, in mathematios, natural philosophy, and
the English branches. Thelr physieal culture is carefully at-
tended to, the studies being varled by gymnastic exercises
and infantry and artillery drills. The rank, pay, and posi-
tion of the cadet engineers Is the same as thlt of the eadet
midshipmen, their vourses of study belog parallel, They
are, however, sppointed In a different manner, The cadet
midshipmen, as is well known, are appolnted on the nomina-
tion of senators and members of Congress. The eadet en.
gineers are appointed from those passing the best competi.
tive examinations. The positions are thus thrown open to
those who can show themselves to be the best qualified to
fill them, which is just as it should be,

Twenty-five appointments are allowed by law each year,
and they are made in Ssptember, at the commencement of
the academic year. The examination for antrance begins on
Septembex 5 next; and those wishing permits to be examined
should apply soon to the Secretary of the Navy or the en.
gineer in chief, by mail, for blank spplications and pam.
phlets, containing full particulars as to the qualifications of
candidates and the nature of the examination they are re-
quired to pass. Candidates must be from 16 to 20 years of
age, and must bave a fair education. They must send to the
navy department, with their spplications, certificates as to
their good heslth and character, the dates of their birth, and
information as to the educational advantages hitherto en-
joyed. Candidates who receive permission must go o Anna.
polis at their own expense, and, if successful, must furnish
themselves with an outfit of uniforms, clothing, and books,
st & cost of $230. After admission to the Academy, the sal.
ary of the cadet is sufficient for all his necessary expenses,
snd he will recsive from the government s thorough educa.
tion at an institution which the last report of the Secretary
of the Navy declares to be a ‘ school of mechanical and
marine engineering second to none in the world;" and on
finally graduatiog he will be commissioned an assistant
engineer in the navy.

THE SCIENCE OF CURRENCY,

A proposition has been sent to the Committee on Banking
and Currency of the House of Representatives, suggesting
that & committee of scientific experts be appointed, to en-
quire whether there is any science of money sand currency,
and if they find there is, to express the laws briefly and
clearly ; but if it shall appear that no such science is known,
they shall endeavor to ‘‘ evolve, discover, or create” such a
sclence. Probably this plan will excite a general smile, for
it is very hard to find a person who does not think that he
knows all about such matters, and is only surprised that
there are 5o many foolish people who will not agree with
him. In spite of all this, however, it is impossible to resist
the conviction that we are continually approsching the time
when the affairs of this world will be conducted on scientific,
that is,on common sense, principles. A good many persons are
accustomed to think of scientists as theoretical dreamers,
whose Inbors are of little or no practical importance; but no
jdes could be farther from the truth. A scientific man is
one who is endeavoring to discover Nature's laws,and publish
them for the gnidance of mankind. The scientists hows us how
to make the most of the resources placed at our disposal how
to increase the yisld of our land, to reclaim deserts, to har-
ness the physical forces, to avoid disease, to live more com-
fortably and securely.

In this country, we find ourselves at the present time in
the hight of a conflict relating to the currency, and it seems
to be entirely overlooked that the elaborate argumenst pro
and con Inck even the merit of originality, as they have been
uttered scores of times in bygone years, and oan be exhumed
from the literature and official records of foreign countries.
This sort of repetition becomes monotonous, after a while,
to sy nothing of the disastrous effects of an unsettled policy
on the business interests of & country, Now that demagogues
have had their say, it is time to call for the views of Socience;
and we hope the proposition will receive due considerstion,

— D S
MILK AND 1TS ADULTERATION,

When dootors disagree, who shall declde? New Yorkeity
has boen greatly exercised lately by a renewal of the discus
sion about the mothods of detecting the fraudulent aduite-
ratlon of milk. It was long sinoe settled that water was the
only substance employed for adulterating milk, and the ques-
tion is narrowed down to the determination of the quantity
of wmr added to this popular beverage. Dr. C. F. Chandler

appeared as the champion of the much abused lactome-
ter, and Dr. R. 0. Doremus as its chief The coarts
lean first one way and then the other. lﬂﬁ‘?‘“"‘"m
as much in the fog as ever.

The question excites much interest, although, aside from

its moral and economical aspect, it really does not deserve

much attention Of course

-WomdA
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fraud as that which takes $4,000,000 per snnum from honest
oitizens to pay for water mixed with milk, should not be to-
lerated. Yetif the milkmen will put clean pure water in
their milk, we suffer no injury except to our pockets, In
truth the excess of water is the least disagreeable distine-
tion between the milk deliversd at our doors and that on-
joyed by the rural swain, Thehot jolt over stony roads, ex-
posed to the sun’s direct rays, as it wends its way to the sta.
tion, where it waits & few hours for the night milk traln, to
say nothing of the trip on the rail, enable it to reach us just
before it begins to sour, but in & fit state to undergo that
change at once on taking it from the ice box. It has spent
from 12 to 18 hours in & oan none too olean at the start, and
soon begins to reproduce for us'the well known odor of a
dirty milk can. The empty can is returned unwashed on the
following day to the honest farmer, whose industrious wife
finds it impossible, by careful sealding and scouring, to make
it perfectly clean and sweet before it must start off again,
and probably consolos herself with the thought that it is
““good enough for New Yorkers.” To our minds and pa.
Intes, tho filth and stench introduced into it in other ways,
including the food of the cow, eto,, are far more objectiona.
ble und dangerous than the water about which somuch stir
is belng made just now. There is a simple mode of escape
from all these by the practios of n little self.denial, by
learning to drink black coffee and clear tea. Or, if this task
prove too difficult, three or four condensed milk companies
stand ready to furnish us and our babies with a pure article
of acknowledged healthfulness,

But what are the difficulties in the way of detecting wa.
tered milk? Milk is itself a dilute aqueous solution of milk
sugar, caseine, and small quantities of mineral salts, and
holds in suspension a quantity of fat in a fine state of divi-
sion, Its composition, when taken from the cow, varies con.
siderably, being richer in the morniog than at night, that
which is drawn last from the udder, called strippings, being
richer than that drawn previously. The same cow yields
richer milk when well fed than when poorly fed; and town.
fed milk differs from country-fed milk, Itis likewise affected
by ths age of the calf, breed of the cow, ete. The amount
of water in unadulterated milk varies from 8147 to 90'7
per cent, the average according to Letheby being 86'0 per
cent. The amount of fat or butter globules varies even
more, ranging from 170 to 988 per cent, both of these fig-
ures representing extreme and very uncommon cases. (ase.
ine varies less, from 243 to 5387; sugar, from 829 to 6:56;
salts, 0°50 to 1°15. Two of the leading English chemists put.
the average composition of pure milk as follows:

Letheby, Wanklyn,
Town, Country.
RO o o< oo wa e wias ve e el a s @ . 8000 85,94 87°65
Y R A A L P A 300 400 308
2 T s e S BRI 410 502 04
NI AORAL, s 2~ 1= = oareransssnsa D0 431 402
TR R O S T e Sl 078 071
100°00 10000 10000

It will be evident that, if & complete analysis of a given
sample of milk be made, it will tell us neither how much
water has been added nor how much cream has been removed.
The dairyman must have the benefit of the doubt, and the
law should permit him to furnish as poor milk as the poor-
est cows will give on fair food, and hence he is permitted
and encouraged to dilute his best milk down to this stand-
ard, no matter what method of testing be employed.

A word about testing milk may not be out of place here.
The most satisfactory test is, of course, complete chemical
analysis; but unfortunately, the time required precludes its
use, except to prove a point already indicated by some more
rapid method. If it were possible to erect a huge chemical
laboratory at every railroad depot, and employ an army of
skilled chemists to analyze a specimen from every can of
milk, the time required would be such that most of the milk
wonld sour before it reached the consumers’ hands. Beside, it
is probably not the farmers but the middlemen who dilute it.
The course of analysis is briefly this: A weighed quantity
of milk isevaporsted to dryness on a water bath, dried at
212°, and weighed ; the loss represents the water, and should
not exceed 88 per cent, This residue Is treated with ether
(which dissolves out the fat), is filtered, the filtrate evapora
ted to dryness, and weighed ; the result equals the butter.
The total residue, minua the butter, is a tolerably constant
quantity, snd should be sabout 9 per cent. The caseine in
cow’s milk (notin breast milk) may be coagulated and de-
termined thus, and the salts are determined by burning off
the combustible portion of the solid residue after extracting
the butter.

The lactometer, about which we hear so much said, is
simply a very delicate hydrometer (Fig, 1), so arranged that
it flouts in pure water at the zero point of the seale, The
depth to which it sinks in milk or other liquid having & spe.
cific gravity of 1:020 at 60" Fah. is marked 100°, It is not

claimed for this instrument that it is able to do more than
show the specific gravity of the liquid, This form of instru.
ment was devised by Dinocourt, and was employed for a long
time in Paris and London, where its imperfections and care-
less use brought severe censure upon it. The difficulty in
judging of the quality of milk when we know its density
consists In this : Milk contains two different kinds of ingre.
dients, salt and sugar, each of which increases its specific
gravity ; and butter or creaw, which lowers its specific gravi.
ty. Hence the apparent paradox that you may lower the
specific gravity of the milk by adding either water or cream,
and increass its density by removiog the cream, Although
oream is lighter than milk, it is heavier than water ; and hence
the addition of cream has much less effect than an equsl
amount of water; so that slthough this Jgotpmeter does pot

Foiendific dmerican,

detect slcimmed millk, it doss detect the admixture of any
considarable amount of water. It was necessary to put the
standard of pure milk as low as thatof the poorest pure
milk to avold Injustion to honest dealers; and for this pur-
pose many hundred samples of pure milk, direct from the
gow, wore tested, and none being found lower than 1020,
this was talcon as the 100" mark for pure mill, Milk that
has a greater density may have been skimmed or even slight.
ly watered ; If the density is less than that, it s due to one
of two thingn, elther wator or cream hag been added ; a8 no
man will add the Intter, it i & safe supposition that it is due
to the former. Granting the possibility of n farmer or dairy-
man owning one cow, whose milk is g0 unusually rich that
it falls below 100° on account of eream, he iy not likely to
gond her milk to market orif he does, when mixed, ag It
must be, with other milk, it will be lifted to the standard at
lenst. Bo that while the lnctometer does not decide the ab.
golute value of the milk, it serves to indicate any considera-
ble amount of dilution; and whether followed up by a com-
plote nonlysis or not, it will not injure the seller, although
affording partisl protection to the buyer. The fact that its
use by the Board of Health has serlously interfered with the
dishonest profits of the milkmen is quite evident from their
vigorous efforts to prevent ita use, It is not, however, true,
as many geem to think, that all milk which stands sbove
100" is allowed to pass by the ganitary police, Should the
milk be wanting in crenm, as is easily told by the appearance
of the lactometer when it s lifted from the milk, & sample
is talken and carefully anslyzed to determine the amount of
cream removed, a point which, as we have seen, the lactome-
ter does not settle. Several other tosts have been suggested
Jfor determining the relative value of mill, Each of these is
open to one of two objections: they either require delicate
balances and skilled fingers, or give very rough approxima-
tions, A very simple instrument, which may be used in con-
nection with a lactometer, is known as the creamometer, Fig,
2. It is a straight tube, closed at the bottom and graduated

in hundredths, although the gradustion need extend but s
little way from the top down. The milk is poured in and
allowed to stand and throw up its cream: the volume is
then read. Puare milk yields about 10 per cent of cream, but
is subject to great variation, so that, while this instroment
determines the richness of the milk with some accurscy, and
would at once detect skimmed milk, it is unable to decide
how much water has been added, because unwatered milk
may still be poor in cream, and watered milk throws up its
cream more rapidly than pure. John Horsley, F.C.S., mo-
difies this test as follows: One tablespoonful or hslf an
ounce of milkis poured into a tube 11 inches long and % of
an inch in diameter, graduated from 10 inches down into
bundredths. An equal bulk of ether is next poured in, and
the tube closed and shaken forfive minutes. An equal mea-
sure of alcohol is then added, and again shaken for another
five minutes. On placing it upright, the oily matter rises to
the surface, Each line of ofl corresponds to 413 grains of
#olid butter, and milk with 10 per cent of cream will show
two lines of oil, or 8'3 grains for 250 grains of milk.

Sacc's method, which is similar to Horsley’s, consists in
mixing the milk with an equal volume of aleohol (70" Tr,),
and shaking, In good milk the cosgulum should occupy the
same volume ns the milk did. If the cosgulom remainssus.
pended in the liquid instead of rising quickly to the surface,
it isa proof that water has been added.

Still another method has been devised, depending on the
opacity imparted by the butter globules, but space forbids
our entering into & minute description of it.

The butter and caseine may best be determined by coagu-
Iating the milk with a few drops of acetic acid, boiling,
washing the precipitate with water, and finally separating
the butter with ether, leaving the caseine pure. On @VEpo-
rating the ether, the butter extracted by it is left and may
also be welghed. No chemist would, of course, sttempt to
deduce the weight of this cosgulum from its bulk, whickh
depends entirely on its compactness, and, althongh apparent,
ly simple, 15 setually a very fallacious test, ) i
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Bougaingault has shown (Dingler's Polyteehnisches Journal,

(CV., 05) that the microscope readlly distinguishes good

milk from skimmed or watered milk; but the microscope,

like the balance, is a costly plece of apparatus and relisble
only in skilled hands,

P

TO THE FRIENDS AND PATRONS OF THE SCIENTIFIC
AMERICAN,

At no perlod since the commencement of the publication
of this paper—thirty years sgo—has its regular weekly cir-
culation been so great s it Is at present. This fact is grati.
fying to us, and not less 8o, we are sure, to our advertising
patrons, Notwithstanding the hard times, scarcity of mon-
oy, and depression In most kinds of manufacturing business,
our old subseribers have never renewed their subscriptions
more promptly : and never before have g0 many new names
been enrolled in oar subscription books as have come in since
the commencement of the new volume. The success of the
SOIESTIFIC AMERICAN SUPPLEMENT has exceeded our ex-
pectations; and, although but three months old, it has ob-
tained, we believe, & larger circulation than that of any sim-
ilar publication in this country or Earope, while that of the
regular edition of the SCIENTIFIC AMERICAN is undoubtedly
greater than the combined circulation of all the papers of its
kind published both in this country and Europe.

These papers go into most of the manufacturing establish-
ments aod machine and workshops of this country, and are
on file in the principal libraries and reading rooms in the
United States and Europe, thereby affording an unequaled
mediom for manufacturers of all kinds of machinery, and
vendors of any new mechanical articles, new inventions, pa-
tents, etc., to advertise their wares. Through no other source
can they reach the class of persons most likely to become
their patrons.

Every established business firm knows the necessity of ad-
vertiging ; therefore & hint to themis not needed. But upon
persons establishing a new business, or having for sale a
new article, or wishing to sell a patent, or to find a manufac-
turer to work it—upon this class we would impress the im-
portance of advertising; and we believe thers is no other
gource from which the advertiser can get as speedy retarns
a8 from the columns of the SCIENTIFIC AMERICAN and its
SUPPLEMENT.

We do not make these suggestions merely to increase our
advertising patronage, but to direct persons how to increase
their own business. All who advertise persistently, and
through such mediums as have the largest circulation among
the class of persons most likely to be interested in the arti-
cles offered, advertise judiciously. That the SciExTIFIC
AMERICAN and the SUPPLEMENT go into the manufscturing
establishments, and are taken by persons interested in all
kinds of engineering and mechanical enterprises, no one will
deny ; but what the extent of circulation necessary to reach all
these classes of persons is, few stop to realize, and none but
the publishersand their advertising patrons, we suppose, care
much about it. But the latter are interested in this matter:
and for their information we would state that 47,500 copies
of the SCIENTIFIC AMERICAN and 15,000 of the SciExTIFIC
AMERICAN SUPPLEMENT are printed every week, making a
total aggregate on both editions of 62,500 copies of each
issue. Of this large edition, in no single week since the 1st
of March have we failed to distribute & less quantity than
60,000 copies to our regular subscribers in this country and
abroad, through the mails and newsdealers; and we are
happy to say that the demand increases each successive week.

We thank our friends and patrons for their liberal en.
couragement; and we shall strive to render to all classes of
them—subscribers, advertisers, and inventors—a full equiv.
alent for their money.

=
THE FATHER OF WATERS,

Under this head we recently called attention to the re-
markable paper of J. B. Eads, C.E., published in the Sc1-
ENTIFIC AMERICAN SUPPLEMENT, No, 11, reviewing the
labors of the United States Levee Commission, pointing out
a number of most serious errors, as he conceives, in the con-
clusions reached by the Commission. The area of reclams.-
tion was given by us at 70,000 square miles, but should have
been given at 30,000 square miles. The area of the valley
drained by the Mississippi is estimated to contain an aggre.
gate of 1,200,000 square miles, and to be capable of support-
ing & population of over 300,000,000, In our SUFPLEMENT
for the present week (No. 14) Brevet Brigadier (Ganaral Abbot
criticises Engineer Eads’ review, giving diagrams of the sound-
ings of the river, showing the accumulation of sediment on
the bottom, resulting from increased river volume, with
other facts that look difficult of explanation on the theory
of Captain Eads. The discussion I8 one of interest and im-
portance.

Jay Gould Defeated,
About a year ago, the then Commissloner of Patents or-
dered a patent to issue to T. A. Edison and Gi. B, Prescott,
for quadruplex telegraph instruments, the Iatter individual
being part assignee. Edison sought, by appeal to the Sec.
retary of Interior, Dalano, to set aside the Commissioper's
decision and prevent Prescott from obtaining his share in the
patent, on the pretence that, before selling to Prescott, he had
sold the invention to certain other parties, who were known
to be in the interest of the notorions Jay Gould, Delano en-
tertained the appeal, held the papers, and refused to decide
the case; subsequently he resigned the otfice. The new Se-
cretary of the Interior, the Honorable Z, Chandler, has recently
decided the matter by dismissing the appeal, which be thinks
was unauthorized by law; and he sustains the Patent Offios
in issuing the pgtent jointly to Messrs, Prescott and Edison,
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IMPEOVED UNIVEREAL EMERY ORINDER,

ample of the rapld progress which Is constantly being made | i
in this country, in perfeoting and refining the capabilities

and designs of mechanioal inventions. The reader, on turn. fitably manufactured. 'The Inventor assures us that he has
ing back 1o the issue of our journal of last yoar in which we |used it with remarkablo success, *“ one trap,”’ a8 he expross.
of this apparatus, will see the differ- | es it,  eatching nearly a wash basin full of mice " in anight,

published
ence between the old and the new form,the
first, being excellent in its way bat falling
considerably below the last, both in point
of advantages and in adaptation of design
and material to the purposes sought. In
the present device the standard is of cast
metal instead of wood, and is arranged to
recelve a collar which supports the ad.
justable table, D. By means of the rack
and pawl mechanism shown,said table may
be placed at any desired hight.

The machine is especially suited to per-
form a large clsss of work, done by ma.
chinists, stove fitters, and others, which
cannot conveniently be performed on hori-
zontal apparatus.

The wheel shaft is mounted in bearings
in the frame, A, which, by means of a set
screw passing through a slot, is secured
to s shank which enters a socket on the
standard, B. The shank, by loosening the
set screws which confine it in the socket,
can be drawn out to tighten the belt which,
acting on a pulley on the wheel mandrel,
rotates the wheel; or it can be turned in
the socket 50 as to set the latter at any
angle. By means of theslot and set screw
in the frame, the wheel can be sdjusted
nearer to or further from the table, as de-
sired. The mandrel has several inches
traverse in the frame, o that the pulley
can be pressed down or lifted up from the
work by mesns of the simple lever ar-
rangement at C. The lever may be set
and held at any position by means of the
nut shown, or the former may be counter-
weighted and opersted by a treadle be-
nesth the table.

In order to grind fiat surfaces, the wheel
is lowered down to them. A conical wheel
is used for grinding holes in stove plates,
etc., an aperture being made in the table
or an suxiliary platform thus provided

beine gecurd on top of the latter. For

cannot return. The plate, A, meanwhile regains its normal
The machine berewith Nlustrated cffers an excellent ex. | position, the bait and catch rods slip Into place, and the trap

s ready fora new victim.

In preparing ground for lawns, where the expense is not

of so much consequence as the good results, a good subsoil-
ing is preferable, because in such solls the roots go down

The apparatus Is very simple, and can be cheaply and pro- [ deep, and in this way get moisture when the weather is dry.

edging plates, the table can be made of
sufficient size to sustain the whole weight
of the plate, so that the attendant can
bring s more even pressure on the wheel

Very good lawns can, however, be hiad by ordinary plowing,
ag for any good crop. It ia best, however, to inve the ground
plowed up and leveled a year before the grass is sown, or it

will sink in places, and then the surface be.
comes uneven, Where the lawn has been
made in this way, and Inequalities of
the surface exist, earth may be brought in
the spring, and spread smoothly over the
lawn, and rolled down firm. The grass will
grow through this, and make & solid, even
lawn,

As soon as the frost is gone, and before
the ground is hard, the lawn should be
rolled. From various causes, there is gen-
erally left an Inequality of surface after the
winter is over, and this the rolling is to re-
medy. Inspite of all the care to keep weeds
out of lawns, they will often get in, espe-
cially on lawns that are newly made. The
best thing is to have the lawn hand-weeded
for the first fow years. Early in the season
the lawn mower should be set going, but
experience is against setting the knives too
low. Close cutting we have found to be an
injury to the grass. It leaves the roots ex-
posed, and the sun is apt to dry and kill the
grass.

A lawn requires an occasional top dress
ing of manure; but there is no necessity of
applying it every year, and it should not be
used too green. Well rotted stable manure,
mixed with soll, makes an excellent dress
ing, and should be spread over the lawn at
least two or three inches in thickness, early
in the spring. Some prefer putting iton in
the fall, and leaving it to protect the roots
through the winter. There is & diversity of
opinion as to the useof manure for this par-
pose, from the fact of its liability to intro.
duce seeds of weeds, which the use of arti.
ficial fertilizers obviates; but we have never
experienced any ill effect from the use of
the former.

The kind of seed to be sown, to make &
lawn, depends upon the climate, condition
of the land, and composition of the soil. In
the Northern States, the English mixed
lawn grass seed, with an excess of white

clover and red top, are considerably used;
and in the Middle States the Kentucky blue

with little labor snd without danger of in-
juring it. The wheel can be inclined 50 as
to grind bevel edges with readiness; and
by suitably formed grinders, moldings can
easily be

The wheel may be adjusted to become an ordinary horizontal
grinder; while the substitution of & wooden pulley for the
emery wheel turns the machine into a handy contrivance for
the use of an emery belt.

The machine is manufactured by the Tanite Company, of
Stroudsburg, Pa., who may be addressed for further par-
ticulars,

IMPROVED ANIMAL TRAP,

SANFORD'S UNIVERSAL EMERY GRINDER

It can be made of any desired size and of any material which
will resist gnawing. For further particulars address the in-
ventor, Mr. Wm. D. Wrightson, Queeustown, Queen Anne
county, Md.

Lawns=How to Make and Keep Them,

One of the most besutiful festures about a country resi-
dence is & well cultivated and well kept lawn, It is also the
most difficult spot about a place to keep in order, unless one
has the facilities for keeping it irrigated ; for the very time

In the annexed engraving we illustrate s novel and inge-
nious self-setting trap, which may be used
for eatching any kind of small animal that
can be lured by bait, It ls entirely automa.-
tio in Its action, and, It is claimed, will con-
tinue its operation until the box in filled
with its captures. A is a metallic plate,
having flaoged edges through which it is
pivoted by a central pin. At the front end
of the plats is & rod, B, which connects with
the vibrating lever, C, to which is suspended
the gate, D. The inner end of the plate in
inclosed in the box, s portion of which sup-
ports the lever, C, as shown, The extremity
of the box, E, Is open and wired, the object
belng o allow the anfmal to clearly see the
bait and the light beyond, so as not to arouse
suspicion. The balt is attached to & curved
rod, F, fastened to the side of the box. This
rod is bent around & eatch rod, G, which en-
gages with the extremity of the plate, A,
and supports the same, ay shown.

Attracted by the balt, the animal proceeds
to the rear end of the plate. The instant
the balt is touched, & very slight movement
s sufliclent 1 throw the portion of the catch,
G, which sustalus the plate, into & noteh In
the Iatter, so that the end of the plate is
free to descend by the weight of the animal,
Ax this descent occurs, the opposite end of
the plate, of course rising, o moves the
lever, C, a8 10 cause the gate, D, 10 be lowered, so that any
backward escaps of the animal Is immediately cut off. The
animal then slides down the smooth surface of the plate (the
inclination of which s limited by the place, H), and Is
Inunched into the rear compartment of the trap. Hence he
is free to emerge under the awlnging door, 1, but of course

of the year when it is most desired that it should look the

WRIGHTSON'S ANIMAL TRAP.
freahiest Is, in most parts of our northern aud westera re- | When over & foot high and thick, it looks clumsy, injures

glons, the driest period of the season, We present herewith
some suggestions for the laying out, seeding, and care of &
Iswn, the result of our own experience and that of others
which we belleve will be Interesting and useful 1o a ‘ru;
number of our rendern’

grass does well. Red top does the best in
clayey, and the others in lighter, solls,
Grasses and clovers are gross feeders, and
demand good food, else they will not present
s good appearance. The white daisy will
often show itself in fields and lawns that are too poor to
nourish grasses; and to get rid of this pest, it is needful to
make the soll richer. The traly practical man, says an agri.
cultural writer, will dress his worn-out grounds with either
superphosphate of lime or Peruvian guano, or some other
good fertilizer. They will soon show that the grasses can
drive out the daisies or mosses, If they are only properly fed,
A surface dressing of superphosphate of lime will also cause
an abundant growth of clover, and often it will ocour where
the clover has not before been seen ; and even nitrate of soda
will give to the new growth a deep richness of color, and
thicken the turf rapidly. The constant cut-
ting and carrying away of the grass produces
exhaustion of the soil, until at length it be.
comes so poor that the grasses dle out in a
groat degree ; and the daisies and mosses take
their places, until fresh plant food is given,
and thelr growth strengthened. There are
some strong, deep soils upon which time
seoms to make little impression, and no man-
ure is required ; but they are only the excep-
tions.
- ——eter - —
Boxwood Edgings,

In the spring, move back the soll and gr-
vel, roll the walks nicely, and they look a3
clean and frosh as if now, Before flnishing
the walks, clip the edgings so as to have
them only six or elght inches high. Treated
in this way, the top of the edging is some-
times slightly frosted, but no more is injured
than is deslrable to cut off in elipping. !
have praotised this method, says & corro
spondent in the Practical Farmer, and have
seen others do the same for two score years,
and have never seen s fallure with it. For
dividing walks from beds, both In the kiteh-
en and flower garden, no other edging is a8
good or as lasting as this, It should never
bo allowed to grow more than ten inches
high, and six inches high and thick Is better.

the crops near it, takes up too much room, and injures the
sppearance of both walks and beds,

——e
Wax flowers, If left out In the drizsling rain, will be thor.
oughly cleaned in n short time
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A NEW AND USEFUL ARCHITECTURAL WORK.

‘We have frequently commented upon the strange lack of
taste which has been manifested all over this country in the
matter of rural architecture. While villas and other costly
residences do, it is true, often exhibit grace, beauty, and
originality in design, the same is far from the case in cot-
tages and dwellings of medium pretensions; these, like the
ever-recurring brown stone front houses of the city, are but
duplicates of a few original types, and one after another is
constructed by simple modifications of & few plans made by
the builder, without the aid of the architect. With these
types, and likewise with their ugliness, every one Is famil.
iar. There is the ‘“ gothic " cottage, so called mainly because

Scientific American,

Sold Sclentists,

Quite a number of scientific gentlemen in Washington
were Iately very much exercised over the supposed discovery
of & human skull, exhumed from the limestone rock which
formed a quarry for bullding stones in the Osage Indian Re-
servation in Kansas, Theobject was firmly imbedded in the
stone, many feet below the surface of the ground. Of course
such n discovery would be of immense importance,as setting
the antiquity of the race still further back than is now be-
lleved to be the fact ; and when a clergyman from the nearest
mission pronounced the round smooth occiput to be a genuine
skull,the scientists in Kansas promptly shipped it to another
sclentist in Washington, and he confirmed the opinion.

it is irregularly built, and not because gothic style is scrup-
ulously observed ; more homely still is the cubical
odifice surmounted by & miniature reproduction of
itself as a cupola; and ugliest of all is the attempted
copy of the Greek Parthenon, with its huge front
pillars. For these models, architects are now endea-
voring to substitute more tasteful structures, and
at the same time are demonstrating successfully that
there is room for the exercise of skill and ability in
designing & simple cottage as well as in planning an
elaborate villa. To produce designs, however, is one
matter, and to popularize them is another; the latter
involves nothing less than an education of popular
taste, and at the same time the demonstration to the
public that it is just as cheap and as economical to
build & neat, even elegant, house as to construct one

that is the reverse. These objects have never been "',__
3

more successfully pursued than through the publica-
tion of the many volumes of designs and details by
the firmof A. J. Bicknell & Co., of 97 Warren street,
in this city. This concern has now hit upon a new
way of publishing similar Information, Instead of
& person employing an architect to produce working
plans and specifications according to a selected de-
sign, he may procure the original plans and specifi-
cations reproduced in acourate facsimile, extending
even to shape and quality of paper. The first set of
plans just published are of the very neat and pretty
Swiss cottage represented in Fig. 1 of the annexed
engravings, the lower floor of which isshown in Fig.
2. There are six large sheets of drawings, besides the
specifications, It will be observed that the first story is very
commodiously arranged. A broad piszzs runs nearly the
whole length of one side. There is a square hall, about
which the parlor, library, and dining room are grouped.
The kitchen is in an extension, and thus is separated from
the other apartments. It is bountifally supplied with closets
and other conveniences. In the second story are four good
sized bed rooms, arranged around a central hall, besides a
large press or store closet, which might well be turned into

- Ky
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& commodious bath room. Fioally, the attic consists of a
single Iarge bed room, having windows on all sides.

The exterior of the building Is very tastefully ornamented
in rustic style, with woodwork trimmings, the whole pre.
senting & neat and handsome appearance. The idea of print.
ing these designs and specifications is a good one, and un
doubtedly others will be fortheoming from the same pub
lishers.

Artificial Xce for Skating Rinks,

Asplhialt, pine flooring, patent ice, and all other substitutes
for the real thing in skating rinks must give way before the
newly invented ice rink of Professor John Gamgee, of Lou.
don, England, if all be true that is sald about it. He is de
clared to have succeeded in his attempts to manufsacture by
artificial means a perfect sheet of ice, which can be main.
talned constantly so as to bear skaters all day and all night
long, If necessary. The ice is produced from below by a re.
frigerating machine, and the members of the London Bkating
Clab who have skated on the rink already formed pronounce
it to be the hardest and best they have ever tried. A very
extensive rink can be maintained, it is alloged, with & con
sumption of about 56 1bs. of coal per hour. It is elaimed for
the ice produced by this method thst it has no tendency to
produce cold injurious to the feet; but it dries the warm alr
sbove, without producing an unpleasant or even an appreci-
able sensation of cold, We are curious, says the Building
News, 10 wee how the patentess of the roller skates will wel.
come Professor Gamgee’s invention.

After the skull had been viewed and commented upon in the
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over, when their narrow portions, being narrower than the
distance between the pivot pins and the wheels, cannot come
in contact with the latter, even when the pole is pushed in-
ward. The connecting nutsand screws, at C, admit of the
accurate adjustment of the various working parts,

Patented November 2, 1875. For further particulars ad-
dress the inventor,|Halvor Markrud, Ettrick, Wis,

THE STOCKWELL SELF-LIGHTING GAS BURNER,
The annexed engraving represents s new and simplified
form of a very ingenious little invention, with which the
public are already in some degree familiar. Every house-

keeper is aware of the predilection on the part of servants

to scratch matches on walls or paint, leaving unsightly
marks ; children playing with matches bhave set
themselves and many & building on fire; and it cer-
tainly is annoying fruitlessly to search through a
dark room for a match, when s light is needed in s
hurry. These, and many other troubles attendant
upon the use of matches for lighting the gas, are ob-
viated by the present device, in which the illuminsat-
ing spparatus is combined with the burner, and the
necessary operation of turning the key produces the
ignition of the gas.

Cast in a single piece with the lower part of the
burner is & circular chamber, provided with a swing-
ing cover, as shown. Within, and fitting sgainst the
wall of this compartment, is & disk, rotated by the
key;and s prolongation of the spindle of the lattar
projects into the ‘chamber and supports & coil of pa-
per, upon which, at suitable intervals, are dots of
fulminating compound. This paper tape leads up
and over the end of a vertical projection of the box
in which it is contained.

most learned manner by sundry erudite individuals, some one
suggested sending it to Professor Meek, of the Smithsonian

Institution, Washington. That gentleman quietly pointed
out that the sutures vigible did not at all resemble those of
the human skull,and then shattered all the combined theories
advanced by stating that the object was merely & shell,of the
genus goniatites,s large one of its kind and probably the big-
gest ever found. It is supposed that thereupon several valua-
ble monographs, “ on a human skull from the limestone for-
mation of Kansas,” were consigned to various waste baskets.

MARKRUD'S WAGON BRAKE,

The novel wagon brake illustrated herewith is automatic
in iws action, and is applied with great force to the wheels
through the pushing back of the team upon the pole. Need-
ing no attention from the driver, it is always ready for opa-
ration, while the brake shoes are so constructed as to be
readily thrown out of use whenever required.

The rear end of the pole is crotched, and in the arms thus
formed are long slots, through which passes the fastening
pivot. To the extremities of the arms are attached rods, A,
which, by screws and nuts, are connected with the curved
crossed bars, B, The Iatter are pivoted, as shown, to the
running gear, and carry on their extremities the brake shoes,
which are eshaped as shown in Fig. 2. The slot through
which the pivots of said shoes pass is not symmetrically dis.
posed, but is placed eccentrically, so as to keep the shoe,
when reversed, clear of the wheel.

When a strain is brought apon the pole by the pulling re-
sistance of the wagon, the forward ends of the bars, B, are
drawn together, and consequently the shoes are held away

l‘i(/ 1

from the wheels. As soon, however, as the pole Is pushed
rearward, then the ends of the bars are spread apart, and the
shoes brought in close contact with the tires, It will readi-
ly be seen that the shoes only act when thelr broader por-
tions lie between thelr connecting pins and the wheels
Tothrow them out of action, it is only necessary to turn them

A is a bent piece of metal, the lower portion of
which enters a slot in the rear wall of the chamber,
and has a projection below at right angles, which en-

# ters a circular hole in the disk, so that the rotating of
the latter, in one way or the other, by the key, canses
said piece to ascend or descend. The square upper
end of the piece presses agsainst the tape, and conse-
quently raises and unwinds the same, as the key is
turned vertically. At the same time, the piece, A,

pushes back the spring hammer, B, until the bend in the
former at Cis reached, at which point the hammer is re-
leased and carried forward by the spring, strikes one of the
dots of fulminate, explodes the same, and so lights the gas.

The arrangement of parts is such that the hammer does not

fall until just as the key is placed so as to turn the gas fully

on, which insures ignition. Each roll of tape contains 135

fulminate dots, and the cost is less than that of matches,

There is nothing about the device to get out of order, nor is

there any chance of lighting the fulminate save by the ope-
ration specified. No skill is required to operate it, as it works

automatically through turning the same key which must be
moved to light the gas with a match. The Invention, we
understand, Is meeting with a large sale, and undoubtedly is
one of convenience everywhere, especially in manufactories,
hotels, churches, ete, It is manufactured in combination
with every style of burner, provided with globe holders or
otherwise, The patent for latest lmprovements is dated
December 7, 1875, For further particulars, address the
Stockwell Self-Lighting Gas Burner Company, 80 Liberty
streat (P. O, Box 5,005), New York city,

Artinclal Snow COrystals,
The difficulty of observing snow orystals except In & freez.
ing air has led M. Doglel, of St. Petersburgh Academy, to

seek for some substance not liable to dissolve at ordinary
temperatares, and crystallizing, like snow, in the hexagonal
system. Ho selectod lodoform (C H 1), & compound familiar
to some of our readers from its medical uses. It arystallizes
In & remarkablo variety of forms. To show thelr multiplici-
ty, M. Dogiel dissolves lodoform in bolling (90 per cent) al.
cohol, and lets the solution cool in water of different temper-
atures. He gets mostly tabular crystals when & solution
containing 15 to 80 per cent of fodoform Is kept ten minutes
in water of about 57" o0 60" Fub. ; whereas starshaped and

often very complicated crystals are had at temperstures of
78" t0 100",

rmxowmh‘hhken:bomhrdlym.m

with a solution of sulphide of ammonium, T
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Dividing Tl'—l‘ll‘: :
To the Kditor of the Scientific American:

F From reading the articles by Mr Joshun Rose, entitled
** Practical Mechanism,” I know that he is one of the best
and most practical mechanios that have seen fit to tmpart
their knowledge to thelr fellow craftsmen through the me-
dium of any scientific paper; and his articles are the first 1
trn to upon opening the SCIENTIFIC AMERICAN,

In elucidation of a method of dividing » circle into & given
number of parts, spoken of by him on page 84 of your cur-
rent volume, let me remind your readers that a correct way
of dolng this Is to divide 380° by the requisite number of
sides in the polygon, find the chord of the quotient, and mul-
tiply by the radius. I have ealculated the following table
by the above rule, which, upon inspection, will be found to
give correct results.

Table of Chords and Anyles of Figures Deserided in a (vrele,
from Triangles to Polygons with 100 Sides.—Calcuiated
to 1 Minute of the Are and to 0°0001 of Radius,— Radius

=1'0000,
No.of; No.0f 1 No.of] .
3L Angle, Cnord sldes,| Angle Chord, !Ialdes. Angle Chord,
§ 1120700 17321 | 36 | 10°00°(0°1748/| 69| 5°18'0°0910
4 0000 14142 | 87 | 0 44 (0°1697/| 70| 56 000 0898
E 17200 141756 | 88 928 0116511 T1 | 5 04/0°0884
6 . 60 00 1:0000 @ 39 9 14 0°3610,] 72, 5 00 00872
7 5126 08678 | 40 9 00 0°1509/, 73| 4 560 0861
S 4500 07654 41 S 47 0015311 T4 4 52 00849
9 40 00 0-6S40 | 42 | 8 84 (0°1495/| 75| 4 480°0838
10 36 00 06180 43 822 0'1400!) 76| 4 44 [0°0826
11 3244 05635 44 8 11 0:1427,, 77/ 4 41 00818
12 3000 05156 45 | S 00 01305/ 78| 4 37 00506
13 | 27 42 04387 46 700 01365 79, 4 33 00795
14 3543 { 7 40 0:1386,] S0, 4 30 00785
15 1 00 T30 013081 81 4 27 00776
16 > 72101282 8 4 23 00766
157 , T I2 01256 S3 4 20 00756
18 34 ) 704001232 84 417000747
19 324 65501207 85! 41400780
20 2190 ' 53 6 485 01185 S8 4 11 00780
21 1709 02081 M 640 0-1163 . 87 408 00722
2% 1 16 22 102847 | 35 633 01142 88, 405 00714
33 15 39 02738 56 626 001121 80 4 0300706
24 | 15 00 02611 | 57 619 01102/, 90 4 00 00698
25 | 14 24 02507 58 612 01083, 91! 3 57 0-0690
26 | 18 51 (02411 59 606 01064 92 3 55 0-0653
27 | 1320 02322 60 | 6 00 01047 93 3 52 00675
28 | 12 51 02230 | 61 5 64 01020, 94| 3 50 0:0669
20 1225 02163 | 62 | 5 4R8(0°1018!/| 05| 8 47 |0 0661
40 | 12 00 02091 63 | 5 43 00997 96| 3 4500054
31 | 11 87 02624 | o4 537 000881 97 3 43 0°0848
32 11 15 01930 65 532 000966 93 8 4000641
S 1055 001901 66 | 5 27 0000521 99| 8 88100634
3 10 34 0-1843 | 67 5 22 0:0087/|100| & 8¢ 0°0628
85 1 1017 011792 68 517 00922

Helens, Montans Ter, Gronae B, Foorg, C. E.

Salling Faster l'luln the Wind.
To the Editor of the Scientific American:

If the ioe boat question still debatable? Experienced rafts.
men tell us that a2 Jog sent adrift outruns the stream that
carries it, that a single log will outrun a raft of logs,
which, in turn, outruns & raft of boards, If these are facts,
they indicate the possibility of the ice bosts outspeeding
ths wind. All streams of considerable length have points of
slow and rapid flow. Assuming the mean rate to be one
mile an hour, the rapids may have a four-mile rate and the
slack water a half-mile rate. A log passing each rapld par-
takes of its speed, and the increased momentum causes it to
outrun the more sluggish water below, and thus gain upon
the mean rate of the current, A twenty-mile wind may have
1t= thirty-mile gusts, and slack wind to correspond; and an
ice boat, by the aid of the former, may gain upon the mean
rate. On the other hand, seronauts in a fifty-mile wind ex-
perience s perfect calm, that is, they move no faster nor
slower than the wind. A balloon, like the ice boat, has mo-
mentum ; but it moves without friction, and it ls difficult to
understand why it ghould be distanced by an ice boat if both
are driven by the same wind

Rochester, N. Y,

E B, WiITMORE

The Wincousin Ten Thousand Dollar Reward,
To the Editor of the Beientific American :

I would like to answer, through the columns of your val.
uable psper, the numerous letters I am receiving from all
parts of the country concerning the bounty of %10,000 of
fered by this State for a steam wagon that will fill certain
requirements. To 61l the bill, the machine must travel 200
miles north and south over very poor roads that are often
the wheel and
inches 1o & foot below the common level, but with a ridge In

sunk aor worn down—in horse tracks—six

the center, the ridge being i”‘l"" iable for a Lorue
for the wheel of &

more so

steamer, when we take into account the
stumps and stones, avolded by & double team and left in

the center ridge. Our wagon

d feet 0 inches
ouiside, and that must be the gage of & steamer, which ma

track Is about

chine should not wv-."h more than two tuns and must be so
urrnu;---v! that

® : :
"t w climb steep sand hills, cross poo

bridges, run easily over bog wne and grul and out

ruts, elc,, Just as s loaded lumber wagon does: and it m

travel at the average rate of 5 mile per bhour, and, in the

ri

of | 1
!

language of the law, ‘‘ be a cheap substitute for horses and
other animals on the highway and farm.”

On the subjeoct of amending the Inw so as to ndmit eiti-
zens of other States to compete for the |-ri',r,~-,1 cnn say thatthe
law will never be so amended, neither should it be, of right.
Rather let the public spirited men of other States elect to
thelr logialatures one or more mechanics and inventors, who
are alive to the lmportance of the class of inventions and who
have the courage and persistance to introduce and to fight a
bill gimilar to ours through, as this was fought, It was the
opinion of the originator of the Inw that no machine has yet
been produced that will fill the bill, that inventors have
falled to bring out a really practionl machine;
the especial purpose of encouraging inveutors, to persevere
of-

HALL.

and it wan for
until complete success was obtained, that the bounty was
fered, G.M. Man
Wisconsin Legislature, Assembly Chamber, Madison.
February, 8, 18706,

Find the Side of a

o
Polygon
Sides,

To of any Number of

.

e Scientific American:

:

To the Editor of {
In the given circle draw a dismeter, and produce it a dis-

tance equal to the radius, ag A B, in each of the following

figures. With the same radius, on A as a center, cut the
circlein Cand D. Draw C D, and produce it to E, making
C E, equalto three times CD. Divide C E into as many equal

parts as the required polygon has sides. Draw B T, cutting
C E, in the first point of section and touching the circle in
F. Draw C F, which is the side required.

Iig. 1 shows the side of & square; Fig, 2 the side of a
pentsgon ; Fig, 8 a triangle and & hexagon. It will be noted
that, in the trinng'e, C F coincides with C D, and in the hex-
agon, B F coincides with A B. Fig, 4 shows a heptagon.

Demonstration:—When theside, C I, Is found, place other
Jines equal to it in the cirele with their ends in contaot, until
the polygon Ix complete; then, If it has an even number of
sides, a diameter which Dbisects a side or an angle on one
side of the center does the same on the opposite side, If it

has an odd number of sldes, s dismeter which bisocts a side

on one side of the center bisects an nny'n- on the ul-‘mk‘y'lug
thus proving that the sides are regulsr, and conse.
| quently equal ALBERT BoxpeLy

Philadelphin, Mo

The Azol
7o the Editor of the Bcien

Period and the Glacial Epoch.

’

ifie American:

In one of his lectures on giaciers, Agassiz sald: ** If it ean
be demonstrated that such wag the condition of our enrth (coy
ered with glaciers), it will follow that the doctrine of trans
mutation of specles and of the descent of animals that live
now from those of past days is cut at the root by this win.
ter, which put an end to all living beings on the surfuace of
the globe.” Now as glacial action is everywhere visible on
the surface of the globe as it now is, it is evideot that the
glacial period was after the earth had sssumed its present
form. But if the glacial epoch was before the appearance of
animal life upon the earth, then it must have been during
the azoic age or before it; and there can be no evidence of a
universal glacial epoch in these formations succeeding the
azolc, since they would all be covered up by the subsequent
formations,

There seems to be a slight confusion hers; can any one
throw any light on this subject?

Franklin, N, ¥ o

“o-

For the Sclentific American

THE CHROMOSTROBOSCOPE,

DY FROFESAOR A, NI

OF MODENA, ITALY

The following simple device, which I have invented, is
productive of very brilliant results, The two pulleys, a a,
are made to turn together
by means of the crank,
and communicate their mo-
tion by means of endless
cords to the wheels, b,
to which are attached two
disks of cardboard, A, B. In
the anterior digk are eight
holes, containing little
glass windows of different
colors. The disk, B, has
a white design on black
ground. The best way to
make the design is to cut
it out of the black card-
board and to place oiled
white tracing paper bebind
the latter. On keeping
the eye at a point which
the apertures successively
pass, and looking at the
design through them, s
colored image will be produced by each one as it passes, and
this image will remain on the retina, by persistence of vision,
long enough to make the design appear multiplied symmetri.
eally about the center with great brilliancy of colors. Ifnow
the figures, of which the design consists, are made to change
successively in form and position, as in Plateau’s phenakis-
toscope, the surprising effects of the graceful motions of the
images in that apparatus will be combined with a splendid
colorntion.

Even by simply putting colored glasses in the apertures
of the phenskistoscope, and using white designs on a black
ground, similar results are obtained; theyare less brilliant,
however, because, as is well known, the design in that in-
strument is placed on the perforated disk itself, and we look
through the latter at the reflection of the design in & mirror
in front of the apparatus. Of course light is lost by the re-
flection.

If it is desired to project the imsges of the chromostrobo-
scope on a sereen, the arrangement represented in Fig, 2 may
be employed. BN
By turning the wheel, A, we set inJrotation the disk, B,
which contains seo-
tors of volored glass,
Together with this
disk, the wheel, C,
turns,on the circum-
ference of which
rests an disk, D,
which may be either
perforated or paint.
ed black on color-

Fur.R

.

less pglass, The
wheel, C, and the
disk, D, turn to-

gether by friction gearing. The pulley, E, which, together
with twe others, keeps the disk in place, is movable so that
the disk can be taken out and replaced by auother, like the
slides of a magle lantern, while the other parts of the ap-
paratus may remain in undistarbed connection with the lan-
tern.

Modens, January, 1876,

[Evidently this sapparatus has a certain anslogy to the
new chromatrope of Professor Morton, described on page
844, volume XXXIII, of the SCIENTIFIC AMERIOAN,—EDS.]

SINGULAR ELECTRICAL EXPERIMENTS,

BY FROFESSOR A

RIOOO, OF MODEXA, ITALY,

In studying the effects of eclectricity, it Is Interestivg to
note the curves or trajectories passed over by partioles of elec:
trified powders, In order 1o observe them conveniently, they
way be lluwinated by s ray of sunlight, On putting s lit.
tle lycopodium or other powder on an Insulated conductor,
A (Fig. 1), and charging the Jatter, s jet will be produced
which will diffuse w lttle of the powder in the air; after
some time, when the jet has ceased and & non-insulated con-
ductor, B (Fig. 2), is brought near, the jot Is reproduced, and
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a formed of an infinity of beautiful similar curves,
the extremities of which are almost normsl to the surfsce
of the conductors, If now B is electrified and brought
pear A, in communication with the earth and earrying lyco-
podiam powder, s similar jet will be produced; but it A is
then insulated, the jet dissppears, and is renewed only when
the communication with the earth is restored, by which the
electricity of the same kind as that in B iscarried off. 1f a
cylindrical, not charged, and not insulated conductor, earry-
ing lycopodinm st its extremity, is placed opposite a charged
conductor, & jet will arise at that extremity, by which elec
tricity of the same kind will pass off, repelled by the elec-

trified body. And if we sprinkle lycopodinm powder on the
strongly charged conductor, A (Fig. 8), and on B, containing
an induced current, three systems of curves or jets will be
formed: one from A to B, another from B to A, and a third
from B into the air. Similar, slthough fainter, curves are
observed under the conductors. Inall theseexperiments the
particles have a rapid motion to and fro between the two
conductors, because the moment they touch one, and are
charged with the same electricity, they are repelled. Some-
times a few particles vibrate without touching them (like
Franklin’s gold fish) and move in the same trajectories.

1 have made & great many other experiments with these
powders, and I believe they may be useful to the study of
that mysterious sgent, electricity. The analogy of the curve
of Fig. 3 to the magnetic spectrum of a pole of lodestone, A,
inducing magnetism in & piese of soft iron, B, is evident.

Modens, January, 1876.

Coal Tar.

Its general properties vary with the coal used as well as
with the temperature employed in the distillation of the gas.
That obtained at rather high temperature varies from 1 120
to 1150 in specific gravity. It cannot be burnt in ordinary
lamps. If obtained at a lower temperature, it is lighter, and
generally is combustible in common lamps. In England the
yield is from nine to fifteen gallons per tun of coal,

The distillation is conducted on a large scale in some of
our cities, The plan and operations with some are as fol-
lows: The liquid is poured into large iron retorts holding
several hundred gallons, Heat is then applied. The first
portions passing over consist chiefly of ammonia, and & few
of the lighter hydrocarbons. As the distillation proceeds,
heavier matters pass over, such as water containing a fetid
brown oil which collects onits surface. After a little while,
the water has all passed over and more oil comes, growing
gradually heavier until its specific gravity exceeds that of
water, This oll generally amounts to from five to ten per
cent of the tar. It is purified by agitation with sulphuricacid
and redistiliation. The oil before purification contains several
easily oxidizable substances, which are converted into a tena-
clous, dense mass by the action of the acid, The purified
oil is called coal naphtha, On continuing the distillation after
the naphthe has ceased to come over, a heavy,fetid dark oil,
known us dead oil, comes. This usnally amounts to about
thirty per cent of the tar. In the latter part of the distilla-
tion, considerable naphthalin passes over and solidifies in
the oil, The operation is usually stopped here,as the mass in
the retort will solidify on cooling, and is used to form & black
varnish for iron work.

If desired, however, & still higher heat will decompose
the matters left in the retort, and & product may be obtained
which when cool has the consistence of butter, and is called
anthracene. At & still higher temperature,the distilled mat-
ters look like resin, and finally the substance passing over at
a red heat condenses as a bright orange-colored powder,and is
composed principally of chrysene and pyrsene. The residue
in the retort is & coke which is very hard and difficult to
burn.

The naphtha obtained as aboveis usually rectified with sul-
phuric acid again, and is separated into still lighter com-
pounds and heavy oil. The distillate from this is free from
naphthalin, does not change color on exposure, and is called
“highly rectified.” It varies in specific gravity from 0 860 to
0900, and contains several oils which may be separated from
each other by proper eaution in distilling,

Mansfield succeeded in separating this into at least five dif-
ferent substances. No. 1 boiled between 140° and 158" and
smelt like onions: probably a mixture of alcohol radicals,
No. 2 boiled at 176" and consisted of benzol. No. 3 boiled
at about 285° and consisted of toluol, mainly. No. 4 boiled be.
tween 288° and 203" and resembled cumol. No. 5 bolled
between 888° and 342° and resembled cymol.

The duead oil is seldom purified. It consists mainly of car-
bolic aecid, aniline, quinoline and several other bodies, mostly
hydrocsrbons, which boil 290° and 570°, and usually bave
considerable anthracene in solution, This oil is valua-

*
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but 1s chiefly used to make lampblack, FProb ably the tim®
{s coming when this oil will be used for fuel in steam boiler
and allled fornaces,

By a slight change in the order of collecting the products
of distillation, s green oll may be obtained after the dead oll
This Is used principally as & lubricant for rallway engines
and cars, In some cities the only use to which this tar Is
put is for roofing purposes. It Is then bolled in the open alr
in pots holding comparatively but a few gallons. When
enough of the more volatile products have passed off, the
the whole is run into barrels to cool, When wanted the bar-

e

rel is knocked apart and the mass remelted —Professor H.
Poole, in Seientiflc Commereial,
.

The Sun’s Atmosphere,

Professor Langley, of Alleghany Observatory, has lately
published some results of his steady observations of the
solar atmosphiere, which, he states, is a thin stratum which
cuts off one half the heat which otherwise would reach us.
From this it appears that the existence of living beings upon
the earth is directly dependent upon the sun's atmosphere,
for should that envelope be increased twenty-five per cent in
thickness, the mean surface of our globe would, it is esti-
mated, be reduced 100° Fah., in temperature, It has been
suggested that the glacial epoch through which the earth
passed many ages ago might have been dus to s fluctuation
in the solar atmosphere,

A Telegraph Cable Plerced by Grass,

At a meeting of the Asiatic Society of Bengal, in Calcutts,
says Chambers' Journal, s piece of telegraph cable was ex-
hibited, showing that the indis rubber covering had been
plerced by grass. The piercing was so complete and the con-
tact of the grass with the copper core was so perfect that ‘‘dead
earth,” asit is technically called, was produced, and the effi.
ciency of the cable destroyed. The species of the grass,owing
to its dried-up condition,could not be determined. It wassug-
gested as a probable explanation ‘‘that the seeds had be-
comse attached to the core when under water, and had after-
wards germinated when the core was stored.”

IMPROVED INCUBATOR.

A correspondent of the English Mechanic has recently im-
proved upon the incubator introduced by M. Carbonnier, and
we publish herewith an illustration of the apparatus in its
present form. ‘ The apparatus,” says the writer, ‘‘ which
I used with success, consisted of a box with a zinc case, A,
filled with hot water, fixed in the top, and underneath a
drawer, B, to put the eggsin, and in which is spread a quan
tity of hay, so a8 to line the bottom of the drawer completely
C is & small gas burner safficient to keep the temperature of
the water at 110° Fah., for the eggs to become warmed to a
temperature of 105° or 104°, to show which & thermometeris
1aid on the top of the eggs. The upper A is a pipe for supply-
ingthe basin with water and toreceive the thermometer, which
is immersed in the fluid, and shows the temperature. D D

D are three iron rods fixed in from back to front of the box
as a support for the #inc case, E Is alayer of sawdust, sus.
pended by a plece of muslin (or some such thin material)
fastened by a few tacks to the inner side of the box, through
which the heat passes, and is at the same temperature and
as molst a8 that which would emanate from the body of a
natural mother, 'T'he drawer is opened once or twice every
day to turn the eggs; and after an incubation of twenty-one
days, the chickens will be hatched without any further as.
sistance,”

| — e — -

I Iy stated, upon German authority, that the unpleasant
taste imparted to milk and butter by feeding turnips, ete.,
may be removed by slmply throwing into ench pan of milk

of 4 or 6 quarts as much saltpeter as will lie on the point of

ble for its antiseptic properties, and is used to preserve rail- | u knife, when a gelatinous mass will separate from the milk

road ties in some places

It has been used in common lamps | and settle to the bottom

— |

The ManuMmeture of Camphor Iin Japan,

Dr. A. von Roretz, of Otanysms, Japan, states that the
only tree which yields the commercial camphor of Japanand
Formosa is the laurus camphoratus, which the natives call
It is very widely distributed in Japan, being
equally common on the three islands Niphon, Kinsbin, and
Sikok ; but it thrives best in the southern portion of the
kingdom, namely, in the provinces of Tosa and Sikok. The
sea coast, with its mild, dsmp &ir, sgrees with it best; and

tyunoki,

hence the chief production of camphor is in these provinces.

Camphor is collected the whole year through, but the best
results are obtained in winter. When the camphor collec-
tors find & spot with several camphor trees in the vicinity,
they migrate thither, build & hut to live in, and construct a
furnace for making the crude camphor. When that placeis
exhausted, the hut is torn down and carried to another place.
The method observed in obtaining camphor is very simple.
The workmen select & tree, and with a hollow-ground, short-
handled instrument begin to chop off regular chips. As soon
as the huge tree falls, the trunk, large roots, and bracches
are chopped up in the same way, and the chips carried to the
farnace in baskets. The furnaces are mostly built on theside
of & bill neara stream of water, and serve for the wet distille-
tion of the chips, The furnace is of very simple construc-
tion. A small circular foundstion, A, is built of stone, and
upon this is placed & shallow iron pan, F, two feet in diame-
ter, covered with a perforated cover, E, luted on with clay.
This cover forms the bottom of a cylindrical vessel, B, forty
inches high and taperiug to eighteen inches at the top. Near
the bottom of this vessel is & square opening, D, which can
be tightly closed with a board. The whole vessel is covered
with a thick coating of clay, C, held in place by strips of
bamboo. The cover of this vessel, G, which is also luted
on with clay, has an opening, K, closed with a plug. Pass.
ing through the side of the vessel near the top is a bamboo
tube, L, leading to the condenser, H. This condenser is
merely a quadrangular box, open below and divided up by
four partitions into five compartments communicating with
each other. The open side of this box dips into water and
is kept cool by water drnizzling over it.

The manipulations in the preparation of the camphor are
as follows: The cylindrical vessel, B, is filled, after remov-
ing the cover, G, with chips of camphor wood; the lid is
then Iuted on, and a definite quantity of water poured in
through the hole, K, which moistens the chips and collects
in the pan, F. It is now heated gently for twelve hours, a
small fire being kept up as soon as the water in the pan be.
gins to boil. The ascending vapors, passing through the
chips, carry off all the camphor and oil in the woed, and both
are deposited on the surface of the water in the condenser,
H. At the end of twelve hours, the exhansted chips are re-
moved through the square hole, D, and fresh chips and fresh
water put in. At the expiration of twenty-four hours the
process is interrupted, the wholeapparatus cleaned, and the
camphor collected in H is packed in barrels. Here it is very
lightly pressed; and the oil, which amounts to at least 23
per cent, and is as clear as water, is poured off from the
solid camphor, and both products are sent to market. At
certain places the crude camphor is again pressed somewhat
barder, when quite a good deal more oil runs through the
crevices in the vessels. The tolerably dry product is sent
mostly to Osaka, the chief export town for this important
article of commerce. The camphor oll, called by the Japa-
nese shono abura, is used by very poor people only asan
illuminating oil ; and in spite of its strong smell and smoke,
it is burned in open lamps. Perfectly pure camphor is not
exported, but the crude country product is first freed from
the still adherent oil by further distillation in Europe.
The exhausted chips are dried on a scaffold, I, by the side
of the furnace, and are then used as fuel.—Dingler's Poly-
technisches Journal,

The Planing Mill Controveray.

The Northwestern Lumberman, of Chicago, says; *“ Planing
mill owners throughout the country will be interested to
learn that the National Planing Machine Company, of Bos-
ton, Muss , recently negotinted in this city the sale of their
substitutes for the Woodbury bar, for ulne States of the
West and South. The consideration we understand to have
been §$250,000. The purchasers are capitalists of this clty
and St. Louis; and they have organized s corporation for the
purpose of putting the business of the manufacture and sale
of their devices upon a sure and permanent basis.”

A LITTLE common soap Iather mixed with starch gives lin-
en & good gloss,
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(Continued from front page.)

with the system. The Commissioners’ plans, which the
court is called upon to confirm, have in view the ultimate
erection of over thirty.five miles of iron railway bridges,
which are to occupy snd cover the central portions of many
of our finest streets, Including Third avenue and Sixth ave-
nue, the Bowery, Chatham street, Park Row, ete. The pro-

owners along the lines have filed the strongest pro-
tests agalost this occupation of the streets. They allege
that the soil and drainage of the city is well suited for the
sconomieal construction of underground railways; that the
first cost of these roads, if regard is had to relative capaci-
1y, 18 no greater than the bridge system ; and that there isno
reason or sense in encumber-
ing the streets with the nui-

NEW YORK ELEVATED RAILROAD.

city, shown on our front page is a single track railway, buiit
on iron posts upon the edge of the sidewalk; it has at present
& length of about five miles,extending from the southern ex-
tremity of the city, at the Battery, to 61st street on the
north, near Central Park, The first or experimental section,
consisting of a half mile, was put in operation in 1868, un-
der the ausploes of Mr. Charles T. Harvey, the original pro-
jector of the enterprise, and first engineer of the work. Mr.
Harvey foresaw many serious objections to the running of
steam engines in the crowded streets of the city, and sought,
as & substitute, the employment of wire rope traction. In
this he had reached a greater success than had ever before
been achieved ; but the unfortunste failure of the company

sance of bridges and locomo-
tives, when the tracks might
just as well be put beneath

river border, to 12th street, where it enters Ninth avenue,
and continues to 61st street. A further extension of th
road is proposed, and legal proceedings to that end are now
in progress, to which we have alluded. The running time
at present is 5 miles in 34 minutes. For the engravings and
following particulars, we are indebted to the Rawiroad Gazette.
The portion of the line illustrated is supported on co-
lumns, designed by D. W. Wyman, C. E., formed out of
four round, solid, wrought iron bars, 4} inches in diameter,
bent into the shape represented. These are sttached to &
heavy cast iron foundation plate bolted down to a foundation
of masonry, At the top the wrought iron bars are bent out-
ward into four branches, two of which are for lateral sup-
port, and two for longitudi-
nal stiffness. The four bars

the ground surface, where
their operation disturbs no
one, But the elevated people
claim that their structures
will not encumber the
streets, that the running of
locomotives and trains on
the bridges will not be a
nuisance, will not depreciste
property: instead of this,
property will rise,the bridges
will improve the appearance
of the streets, and all will be
nice and lovely. Many ex-
onllent engineers support this
view ; our valued cotempors-
1y, the Railroad Gazette, is
an advocate. It says:
“The New York Elevated
Rallrosd is located on the
street iteelf, and such & rond
could be located on the most
crowded thoroughfare with.
out obstructing but rather
facilitating the traflic and
travel on the strest itself,
That this system of overhead

are tied together with
wrought iron bands at the
neck of the columns, or just
below the point from which
the bars begin to branch out-
ward, and also at the top.
These columns are placed
from 80 to 60 feet apart, and
the roadway between is sup-
ported on two wrought iron
girders, each formed of two
12 inch channel bars. These
are trussed at the street cross-
ings, as shown in the sec-
tional view, but not in the
shorter spans. The perspec
tive view iy from s photo-
graph taken above §4th
street, looking southward.
On & portion of the line near
34th street, the company
adopted a form of posts de-
signed by Mr, Charles Mao-
donald, C. B, In this the
support consists of four posts
distributed in a similar man-
ner to the round posts de-
signed by Mr. Wyman. Each
of Mr, Macdonald’s posts

railroads is destined to be
very extensively employed, ELEVATED
thers can be little, doubt, and we think in it may be dis-
corned the remedy which clvilization will provide for
the evil of erowded populations, which seems to atiend it
sdvancement the world over, The effect of this systom may
be, a5 we have heretofore pointed out, to chango, in & grest
measure, the whols character of metropolitan life, to con-
conirate in s small area the places of business, and to seatter
the houses of the residents over s 1arger ares,and to cover Iarge
sections in the vicinity of oities with suburban residences,”
THE KEW YORK ELEVATED RAILWAY,
The New York Elevated Rallway, Ninth avenus, Now York

RAILWAY PROPOSED FOR OXFORD STREET, LONDON.

removed him and his coad jutors from all connection with the
work, and prevented the consummation of his ingenious and
excollont plans, After the expenditure of nearly s million
In money towards the extension of the work, the company
succumbed, and the property was sold by foreclosure, the
original stookholders losing nearly everything, The new
purchasors, under the title of the New York Elevated Rall-
way Compnany, adopted the use of light locomotives, and
have from time to time strengthened and extended the track,
until it has now reached the length above stated, The line

consisted of four 3 inch an-
glo lrons, riveted back to
back, forming s cruciform
section.

The stations are usually placed over the street crossings
with the stairs leading down the cross street. The equip-
ment of the rond consists of six engines and twelve cars,
The engines wolgh 8,000 1bs, each; the cylinders are 7 by
10 inches, and the four driving wheels 50 inches in diame.
ter. The cars seat 48 passengers and weigh 11,000 Ibs. As
two cars are usually run to each train, it will be seen that
the sctusl weight of train, including engine, is only 312 1bs.
per passenger. The road is 1ald chiefly with iron rails of 86

runs from the DBattery, mlong Greenwich street, near the

1bs. woight per yard, but some new steel ralls have been
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put down, The hight in the clear above the streot crossings
is In no onse less than 14 feet, but, in order to equalize the
grades, is often more, Theheaviest gradeis 127}, feot per
mwile, and the shortest ourve of 50 feot radius,

PEN SKETONES OF RAPID TRANSIT,

The plan shown in the upper section of our engraving, at
the left, gives an idea of the appearance of the Gllbert Fle-
vated road, the bullding of which, on Bixth avenue, was
lately bogun, but has been temporarily suspended,

The Hanna plan is shown in the two lower aketches, at the
left,

The saddle railway of (feneral Lo Roy Stone Is represent.
od inthe upper and lower sketches at the right, This plan Is
claimed by the ingenious inventor and his friends to be the
cheapest, best, 'and least objectionable form of elevated street
railway that has ever boon devised. We gave an account, on
page 204, volume XXXIIL, SCIENTIFIC AMERICAN, of the
practical and highly successful trial of a section of this rail-
way, at Phoonixville, Pa, There {8 no accounting for tastes,
otherwise it might.seem strange that some people should be
unable to perceive any lines of grace in this structure, while
others regard it as a thing of uncommon beauty. Our En.
glish cousins are evidently among the latter category; for
they have hinstened to adopt General Stone’s invention, with.
out credit to him, and have added a few modifications which
they consider to be an improvement.

THE PROPOSED ELEVATED RAILWAY, LONDON.

We give an engraving of the recent British improvement
on General Stone's plan,which we copy from our London co.
temporary, fron. Theeditor says:

“TLet a single line be built between the Post Office and
Piceadllly or Oxford Circus, vid Newgate Street and Holborn,
and either Long Acre or Oxford Street, with two intermedi.
ate stations. An equally, or even more, favorable route
would be that between King Willlam Street and the Ele-
phant and Castle, with one intermediate station. It is re.
motely possible they might not succeed to the extent antici-
pated ; even then, the money would not have been utterly
thrown away. Both lines might be constructed at a cost
very much less than that of s single mile of underground
railway, and their construction would seem to offer a far

more remunerative outlet for our daily accumulating surplus
capital than foreign loans or competing lines to Brighton.
The present time, when iron and steel are obtainable at
moderste prices, sud it is barely possible to obtain a return
of 43 per cent on investments, is particularly favorable to
such an enterprise.

« The southern line would have the advantage of reliev-

Scientific Amervican,

ing London Bridge of a great part of the omnibus trafflc,
which tends so materially to the existing block, besides
largely diminishing the crowd of foot passengers, and would
postpone the necessity of the much debated widening for
some years to come, As an auxiliary to such a plan, a line
from Aldgate or Bishopsgate by Fenchurch street to King
William street, and o to London Bridge, would complete
the much needed link between the Metropolitan, Great
Kastern, and Blackwall lines, and the eastern tramways,
nnd the systems of the three great southern rallways, Let

ROADWAY
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PROPOSED ELEVATED RAILWAY, LONDON.

any one stand for an hour and watch the passing stream of
hurrying humanity ever pressing over London Bridge and
along the Borough, and he will hardly be long in doubt as to

the remunerative character of the traffic which would be
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offered to any effective system of quick conveyance, The
projectors favorite phrase, ‘practically inexhaustible,Jis
here really applicable.

““ By adopting a system of air lines, no existing Interests,
oxcopting those of the propristors of inferlor conveyances,
would be Injured’ while the proprietors of property sdjscent
to the routes selected would find the value of their premises
Iargely increased. As to the apparent objections to street
raflways, it is belleved they would be obviated by such a
plan an 18 proposed, and of which we give = sketch outline,
rather courting than deprecating criticisms and suggestions,
on & subject in which millions are directly interested.

“ At Intervals of from ten to fifteen yards along the kerbof
the selected thoroughfare, wrought iron or steel columns are
planted, deep down, into masgonry or concrete foundations,
but leaving, as we have said, at least 15 feet clear above the
pavement level. The construction of these pillars would re-
quire great attention, so as to secure & maximum strength
with & minimum mass, An elliptical section would proba-
bly offer the greatest resistance to
the strains to which they would
be subjected. In America such
pillars have been cobstructed so fm=g=
as to secure great stability by bo-
Iting together four plates of 3
inch boiler plate, with the bolted
together flanges projecting ont-
wards. Mild steel rolled plates
similarly built up, or hollow cast steel pillars, would, how-
ever,probably bein the end the most ad vantageous,considering
the necessarily restricted section to which the engineer would
be confined. Alternate columns might be strengthened by
Iateral struts or buttresses of ornamental design, spring
ing from the contiguous buildings. A light double truss
girder, with & broad bottom flange, strepgthened by an
arch as shown in the sketch, rests on the columns, and
carries on its base flanges the rails on which the cars run.
Cars about J feet wide and 20 feet long, in which the pas-
sengers would sit back to back, would run on these rails.
“ straddling " the girder, which, with the car wheels, would
occupy the vacant space under the seats. As an additional
precaution, the car carries, as a prolongation of its central
division, a triangular shaped piece, which runs in s corres-
pondingly recessed groove on the top of the girder, along
which it can slide freely, but which effectually prevents the
car from diverging from the perpendicular. By this, great
stability would be obtained. and an upset be rendered im-

possible. This might even (to make surety doubly sure) be
further provided against by the use of guard rails.”

No. 1, GILBERT PLAN -Nos 2, 3, HANNA PLAN. -Nos 4 5. GEN




“ e NE Pei emarkableo Whirlwind,

Lwﬁimﬂ at Hazel Green, Wis, on the 10th
of Maroh Jast,is described In a spocinl despateh to the Chicago
Ayibune ws the result of & collision between two sections of &

cloud,which had divided and come together again;

“The elouds joined, and & long cylindrical shaft shot down,
The cylinder was about 120 feot in circumterence and 70
feet in hight. It struck the ground a mile southwest of
Hazel Green, and, ploughing a furrow 600 feet long, 4 feet
wide, and several fest deop, soemed to absorb the earth and
the rocks. As it moved along In a northeasterly direction,
it looked )ike a clay-colored column whirling with incredihle
speed mround a central vacunm. It was a solld mnss of
hoavy rubbish. As the oylinder eame up the slope, the rash
and yell and whirr of the column—sonnding like the rush
and shrieks of the wind on the sea, and like the thunder of
guns—attracted the attention of the people of Hazel Groen,
and they flocked to their doors and windows. Steadily it
oame on, sometimes bounding fifty feot into the air, then
rushing down again. In two minutes it descended on the
little hazel grove just southwest of the town. The trees
were snatobed up by the roots and whirled ninety feet into
the air and supported there.

The cap of the column was a stone 8 feet long, 4 feet
wide, and 8 feet thick. This stone was held in its position
while the column covered a space of three quurtersof amile.
Just between the grove and the town, 250 feet from either,
the column halted and spun around over a smsll space, and
then recommenced itsmarch. The air was filled with the
yells and lamentations of the people.

Tearing off a corner of & frame house, the column rose
some thirty feet into the air, and then, hovering for an in-
stant, fell pearpendicularly upon the roof of the Masonio
Hall, s stone building. The structure was mashed flat.
This was at half past four, and s meeting had been called
for five o'clock. Hslf a&n hour later seventy persons would
have been assembled in the upper portion of the building.
The next house was of frame, and oceupied by Mrs. Richards
and ber family. A daughter in law and her two children
were saved by the scautlings above them, while the rest of
the family were killed outright. A frying pan containing
three cukes was on the stove, and the fryiog pan, still con-
taining the cakes, was found & mile and & half northeast of
the village. Twenty-six houses were carried beyond the
ken of mortals. Where they went no one can tell, The
track of the column is filled with sawdust and bits of wood,
a5 though s sawmill had belched out a balf.finished lumber
yard. The trees for several miles are filled with chbairs, bits
of furniture, carpets, clothing, bits of window shades, and
hounsehold materials. Mrs. Looney was sitting in her kitch-
en. The house dissppeared as if touched by the magician’s
wand, and the crushed body of Mrs, Looney was found 400
feet off, stripped of clothing and with the skin peeled off her
back from her neck down.

Of the rest of those killed nothing can be said, beyond
that the bodies were found not less than 200 feet from where
they started. A boy and girl were found out on the prairie,
wandering sbout helplessly. They were in & house of which
no sccount has been received. They remembered being lift-
ed into the air, and, when found, were nearly & quarter of a
mile from where the house used to be, badly bruised snd
unable to account for their condition. Probably the most
remarksble spectacle was that Dr. Kittoe’s borses, which,
with barn, buggy, and harness, were lifted 60 feet into the
&ir, and the horses dropped at least 100 rods from the form-
er site of the barn. The column was then a huge mass of
débriz, and s spectator says that the horses went up through
the center of the column, whirling around so swiftly that
they looked a3 if torn in pieces. They were found utterly
unbruised but stone dead, and not more than 10 or 20 feet
apart. The whole affair was over in two minutes, but the
devastation was most complete,

Successful Progress of the Galveston Harbor
Improvemonts,

The completion of the survey of Galveston harbor, Texas,
by Lisut. Quinn, shows that the western polint (where, in June,
18705, there was only five feet of water) has entirely disap-
peared, and the soundings at that particular spot, in crossing
the inner bar, are entirely closed. The deep water of Gal-
veston harbor channel hes united with deep water opposite
the end of the jetty. and lacks only 750 feet of uniting with
the deep water of Bolivis channel. When this connection
is made, there will be & depth of over 18 feet on the inner
bar. The gabions in the jetty are covered with sand. The
old Bwash channel is obliterated, and is now connected nnd
forms a continuation of Galveston Island. The depth of wa-
ter in the shallowest spot at low tide is 143 fest; at ordinary
high tide, 16 feet. Before the city commenced the pile
breakwater, there was only 9 fest of water on the inner bar,
The recent work by the government has confined the water
10 & single channel. The results slready obtained aro very
satisfactory ; and there appesrs no doubt but that the jetty
Eystem, as being applied, wiil terminate in giving Galveston
15 %0 20 feet of water over the bar.

&
>

- The Uttlization of Tannery Rofuse,

snnery refuse consist of untanned dried pelt

pieces, fleshings hair,lime deposit, and spent u:e T:l; f{:::
pleces are used for two purposes, the principal of which iy
the manufscture of gelatin and iginglass. For this indus.
try thousands of tuns of the scraps are sold, and few would
imagine thet the delicately tinted and Bavored molds of jelly
#old by skillful confectioners ever had their origin in the foul.
smelling waste heap of the tan yards, The dry untanned
portions find their second utilizstion in papermakiog, u;d
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they are also used for the manufacture of peckers or ham-
mers, for knocking to and fro the ever.flying shuttle. Ordi.
nary size s made from the flash rofuse of the hide,and is ex-
tensively used by paper hangers, cotton spinners (to give
firmness to the thread),and carpet manufacturers. As to the
bair, there has been little demand for it since speculative
bullders have discovered s mode by which ceilings can be
made to retain their positions for a time without its use, Un-
hinppily the demand for cheapness (says the Journal of the So-
cioty of Arts, whence we tuke the facts here glven) hns stima-
lated the makers of inferior clothing and blanketing to mix
Ladr with wool, thus rendering the fabric henvy without in
any way adding to its warmth-retaioing eapocity. IHair I
alzo used In the fabriention of horge cloths and railway rugs,
and, strange to add, the cheap (so-called) seslskin jackets
Inrgely sold in England are made from the same muterial,

A profitable use for spent tan, other than as fuel, remains
yot to be discovered. Lieblg says that it is valuable as »
manure when wholly rotten ; some have tried to turn it into
charconl, and to light their tanneries with its gos, but the
results have not been very satisfactory., A new process for
using this refuse instend of charcoal in the manufacturo of
tin plates has lately been tried in Wales and msenm‘lkoly to
be sdvantsgeous and useful,

The lime grounds or deposit, although not used for the
purpose, is an excellent mapure, It contains a mixture of
salt, blood, lime, and gelatin, Its analysis is as follows: Molg-
ture 5405, organic matter 6 80, silion 2 56, fron and aluminn
0'84, phosphate of lime 1'85, carbonate of lime 12°42, caustic
lime 17 44, common salt 4 05; total 100 00,

—— -
A Telographic Swindle,

A rather neat swindle was recently perpetrated, on & bank
in Dallas, Texas, by three scamps who evidently possessed
considerable knowledge of telegraphy and likewlse the means
of carrying their knowledge Into practice. Scamp No, 1, in
the character of & wenlthy New York cotton buyer,presented
bimself at the bank with a check for $10,000 to be cashed,
He brought strong letters of endorsement, and the check,
which had been drawn by the bank's New York correspond.
ent, appeared all regular. In order the more thoroughly to
assure the bank, the stranger requested the officials to tele-
graph to New York for advice. An answer speedily came
back, saying that both check and man were good, and the
cash was paid. Meanwhile scamps Nos. 2 and 8 went & few
miles out of town, rigged a battery and the necessary instru-
ments, and tapped the wires of the telegraph line. When
the bank’s message was gent, they received it, and sent back
the false answer, thus assuring the bank officers, and of
course victimizing the unfortunate institution.

&
*

Usoful Recipes for the Shop, the Housochold,
and the Farm.

The Housekeeper gives the following suggestions for utili-
zing old tin cans. Take off the top of the can, punch holes
on opposite sides near the rim, put in & wire bail; and you
have a little bucket, which may serve for a paint pot, to keep
nails in, or other handy purposes. Take off the top, cut to
the proper shape, and fasten on & handle by means of a
screw through a hole in the bottom, and a useful scoop may
be made. A saucepan for small messes may be made by cut
ting down a can, leaving a strip to be bent at right angles,
and turned around a stick, to serve asa handle. A coarse
grater for crackers, etc., is easily formed from a piece of tin
fastened to & board. The holes in the grater should be made
with an old three cornered file.

If the globes on a gas fixture are much stained on the out-
side by smoke, soak them in tolerably hot water in whizh a
little washing scds has been dissolved. Then put a tea-

and with a hard brush scrub the globes until the smoke
stains disappears. Rinse in clean cold water. They will as
white as if new.

Tasteful ornsaments may be made of natural leaves and

sprays artificially frosted. This is done by means of power-
ed glass, which can easily be obtained by pounding some
bits of glass with a heavy hammer, care being taken to pro-
tect the eyes against flying splinters. Dip the object in thin
gum water and shake the powdered glass over them. When
dry, bandsome bouquets can be arranged.
Chloride of calcium is such a deliquescent salt that it at-
tracts enough moisture to prevent glue from cracking,
(Glue thus prepared will adhere to glass, metal, etc,, and can
be used for putting on labels with danger of their dropping
off.

A correspondent of the English Mechanic gives the follow-
ing directions for fixing pencil drawings: “* Lay the drawing
on s sloping board, and pour boiling water gently ovér it;
this will remove all superfluous particles of lead, and will
bring some of the size in the paper to the surface; boil some
isinglass or gum arabic in water to make a very thin size;
pour it out on & flat dish to cool; run the drawing through
the size, taking care that every part is well wetted; then lay
it on & board to dry. The size should be 8o thin as to feel
just s little sticky between the finger and thumb when cool.
If too thick, it will be seen on the drawing afteritis dry. I
have tried many ways of fixing drawings, but have never
found any to equal this.” Another writer says: ** The best
golution to fix drawings Is that made with gum tragacanth.
It sizes the paper; it fixes the pencil drawings; it does not
chip when wetted ; it epables you to continue the drawiog
afterwards If desired ; and it Is possible to color over it.”

Salicylic acid, until recently not found outside of chemi-
eal Jaboratories, I8 now coming Iargely into use asan antisep.-
tic and as an sgroeable substitute for carbolic acid. We give
a variety of new recipes for its employment, taken from vari

The repeated
spoonful of powdered ammonis in & pan of lukewarm water! | SaPreme Covrt,

[ArriL 1, 1876,

ous sources: A very simple and most useful ointment, which
answers admirably in some affections of the skin, is formed
of } drachm to a drachm of the aeld to 7 drachms of simple
olntment. A liniment of galicylic acid and olive oll (2
drachms of the acid to 8 ozs, of oll) will be found of much
effacacy in burns, Sosk lint in the liniment and apply to
the suppurating surface. Professor Will, of Aberdesn, who
Liag tested this in some severs cases of burns, commendy it
strongly inthe Lancat. For cancsrous sores, Thiersch recom.
mends dusting with pure acid,or with equal parts of the pow.
der and starch; or powder formed of charconl and the acid
might be employed for the same purpose, or for dusting over
pounltices applied to sloughing surfaces,  Another ofnt.
ment s made of : Sperm oil, 14 drachms; oil of theobroms,
24 drachms; salicylic acid, from 4 to 1 drachm. This
forms a thick paste, which should be thickly spread on
lint. The heat of the surface acting on the oil of theo-
broms, n diffusible ointment is formed, which is a sultable
application when 1t is desired to have the discharge thor
oughly snturated with the antiseptic. An ointment less ensi-
ly acted on by the body hont consists of gperm oil and paraf.
fin, of ench 1} drachms; ofl of theobroma, 2 drachms; oll of
wlmonds, 1 drachm ; salicylic acid, from 4 to 1 drachm,

DECISIONS OF THE COURTS,

United States Clrcult Court=-~Eastern District ot
Missourt,

PATENT SAFE FILLING ,~UNITED STATES ANXD FORRION SALAMANDER FRLT-
ING COMPANY 04, SATIIANIEL A, IIAVEN,

[In Equity.—Before Treat, J :—Doeclded October 27, 1875, )

A componition havipg been deseribed in o prior patent, one who applies
{t to n new use cannot elatm the composition os his invention,

The court cannot take notice of what was not set up In answer agafnst
plaintif's patent,

Tho legal rale s that, prima facie, n refssue Is for the same Invention as
that originally patented,

Hootion 4,916 of the Hevised Statutes of the United States prohibits, Inn
relsue, not only the Introduction of new matter, hut Aro the enlarg + mont
of the orlginal ¢lalm growing out of the subreguent sdvsncement ot (he
art, Thix rule controls both the Patent OMice snd the courts,

Every patent, as to novelty or utllity, depends on the siate of the art at
the timie of the vlalm made or patent iesuea.

By now matter Is not meant merely the Introduction of a new ingredient
{n & patentod composition, but any chnng’e fn the origloni specification snd
alalm, wlmln'hy anew and substantially different comporivfon and resulls
wro secured,

Treat, J.:

This 18 a case In equity foran alleged Infringement of several patents, of
which the Salamander Compapy Is assignee, .

The retspued Yuonl. No 4.1, dated September 27, 1870, 18 In refssue of
October 5, 1809, for & composition or t posed of Hme putty, a8
desoribed, with paper pulp or other suitabie fibrous non-conducting mwate-
rinl, and with the other jngredients named, or their equivalents, eic.; and
elajins the employment of lime putty, when combined with paper pulp or
woy other suftable ibrons non-conducting substance, as & maierial 10y pre-
vonting radiation from eated surfaces, or as an Ingredient in any compo-
sition used for such g OBES. 3

1t s alieged that this patent was anticipated by French's patents, Sep-
tember 14, 1869, whick were for the fsme purposes as the lores;olng. Patent
A (94,582) was for a composition of crusned ssbestos mixed with sn alkaline
silfeate, and X (94,885) oo fmprovement on A, by aduiog to the mixture a
voﬁomblo -uluullu:e. s sawduet and other woody matter,to make s jghter

cheaper conting,

“’rbo rel&ma to Johps, No. 5,651, dated June 20, 1874, of origioal patent
dated April 14, 1858, 1x for crushed asbestos aud lime miaed with water to be
.P'izyg%‘olenco s mainly for want of novelty—that the Inventions claimed
by plaintiffs wore antioipated, etc.  Whatever there 1s in pluintigs’ patents
for whieh defendant i to be held as an infringer conslsts of iime putiy
mixed with non-conducting fbrous matenal. e subsequent patents on
which they rest are for llme putty and crushied asbestos.

It secms, from the evidence, that plaintiffs are amignees of the French
patent 8iso, but it 18 not set up'n the bill, though mentioned In the smend-
ed answer as anticipating the Biasell and Kiley and also the Riley pmtents,
While some of the Johns patents are set out, the relssue above Is not men-

the answer,
e e, from s cursory examination of the case, that If the Johhs refs-
sue (not mentioned in the answer), No. 5,91, of June %), 1574, relates
to April 14, 1565, the plaintiffis’ paicnts as to asbestos and lime putiy were
anticipated. So, if plaintiffs clalm all non-conduciing Abrous substances
mlxedp'.rlm lime putty, the clalim is too hroad,

1f each reissue relates 1o the date of the ort ] patents, then the Johns
patent auticipated those held by plaintiffs ; a; annouh Johns did pot spe-
citically state the use for pon-radistion, etc,, the plaintifis cannot ure
of the hew use to which they spply the composition, claim lhndn: were
the first and original inventors of the composition,

The court, however, cannot take Dotice Of What was not set up against
plaintifis’ pstent. ¢

When t&eue was before the court previously, [t was suggested. that if
the reissued Johns patent was valld, plaintifis’ patent was anticipated, and
the attention of counsel was also called 10 the fact that the relssues 1o Jobkns

e of ‘counsel, those relssucs are now before the court, as if

ﬁ suit was brought, and as If 1ully set up in defeace.
mfge nx;nm‘l.'louhllw“ otg:mfo'r:!.l‘lhlello ‘“\':'l lvo.l.maobnn-
tion, W prect sam und as that clalmed
e od'by plalnafls.  Tb \ & relesac is for

enc

t not only new matter shall bo introdaced, but that an en-

distinotoess Ui o wing out of the lubumbumw of

the artis not to be to ed, The reason of the rule s ous, Every

patent as to novelty or utility on the art at the time of clalm made

or patent 3 therefore, If 8 , After learning from a subsequent
advance of the art, the :‘?gm 01' wmsl‘ l:m.}:l:u bl'n

claim a refssu
mm:dn:o bad been afterward suggested to him uxg ady in
t new invention,

and t
then he could, it be. even wi
made by Ol e, {etments which would serve to test the vAIldity of the new
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uf’ﬁ?'.‘;iié?&:. but for %ne not within the purpose for m om.l

inventlon was designed.
The plaintiff is entitled to a decree.

inbseq 1y the following decree was entered on record
Erlnlsu umgx:x - on to be heard ng:n the pieadings, ‘blu and proofs
hereln, was argued by counsel, and n&-‘. upon n thereof,
e o e ::%“Sa.‘,‘.-"n“ in the bill of eon':.ﬁm St g
5:1‘1.':" ﬁ:‘uern: 1hat the plaintiffs are entitled to the exclusive use uWu

same; that the sald defendant. by the use, manufactore, and

SR et et it e, b ek
v

“pl‘n-‘t:r::er“oum. decreed that the sald defendant, his

K8, servants, and workmen, and all and every of
they e areby, enjoinod and ed Aking, selling, UsDE, Of

restrained from .

any manner vg.uocur disposing of any compost.lon for cov

bollers, ana for other xumu. embracing the patents or Impro' .
Tatntlifs 1o thelr said Hill of complaint st forth. 1t is r e
ruagcd. and decreed that defendant pay the costs herein 1o 3
that execution Issue tuerefor.

Ne S, Boyd for com| nants,
5;:1;::;'“0 Fenton for la’;londem.)
United States Olreult Court-=-District of Massachu=
netts, 1
COFYRIGHT CASE,—SANUEL K. LAWRENOE £f, JOSKFK- X, OUPrLES ol
[1n equity.—Before SuerLEY, J.—Decided October, 15751
SuerLey, J.: ¥
Compiainant ix the publisher of & book called ** The Amm
¥ COhart,** which he has dol hted in accordence
loctocls Ohart,') which be e, dels cop RIS e e

ublishing. * 3
p"l‘h:m:t&l::::;loa 10 n‘lnlmnlhl chart, 'l‘n.lll;m. nﬂﬂ ‘M‘.-.'.
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NEW MECHANICAL AND ENGINEERING INVENTIONS,

COMBINED LIFE DOAT AND TRUNK.

Wilson E. Facoer, Toronto, Ont., Can.—The object of this inven-
tion Is to provide a combined trunk and lifeboat for the use of
truvelors upon son-golng vessols, whioch, as a trunk, oocuples no
more room than the ordinary traveling trunk, and yet, in the event
of a disaster, I8 capablo of being unfolded und extended, 50 a8 to
formm, with a suitable covering of rubber canyas, a convenient and
offcotive lifoboat. The Invention consists in a rectangular frame
and Iattice work about the size of & trunk, made lightly of steel
and provided with hinged doors, whioh constitute the trunk or the
N middle portion of the boat, The stem and stern is constructed

ulike of u hinged folding framo at each end of the trunk portion,

which, togethor with thoe sad trunk portion, I8 provided with piv-
Al oted folding ribs, which, whon the frames are extended and braced,
o nnd the ribs opened, form the skeloton of a lifeboat, which is to be
i covered with heavy duck or canyus, coated with rubber,

< IMPROVED CAR AXLE,

Simon Hall and Samuel L. Hall, Ahnepee, Wis.—The object of
this invention Is to enable the wheels to be adjusted on the axle to
conform to different widths of gnge which exist on some of our
milroads without change of truck. When the wheel {3 to be nd-
Justed to a nurrowor width of guge, n sleeve 18 screwed back, and a
seotional washor, made of two semi-seotions suitably connected by
dovetails, placed between the outer end of bhub and collar, The
sleove Is then serewed up, 50 as to force the loose wheel and
washer ficmly In position, the joints of the hub, washer, and collar
belng closed by the elastic puckiog rings to retain the oil.

IMPROVED BALE TIE,

Virgil F. P. Alexander, Greenville, Miss.—Tbis s an improved
bale tie for packing cotton and other articles capable of baling;
and it consists of a buckle with suitable slots sttached to one end
of]the band, In connection with suitable fastenivg buttons for at-
taching the slotted end of the band by passing over the same and
through the slot of the buckle.

IMPROVED CROSSCUT SAW HANDLES,

Lewis Shepard, Mace, Ind, assignor to himselt and Dand W.
Kennedy, same place.—The object of this Invention is to fuprove
the comstruction of the crosscut saw handles for which letters
patent were granted to the same inventor October 5, 1875, 80 as to
enable the handles to be readily detach:d, to allow the saw to be
drawn out of the kerf lengthwise, and to enable the handles to be
adjusted in or out upon the saw. The invention consists in the
curved and stralght handles, secured to each other at their upper
ends, and provided with bolts at their lower slotted ends, in com-
bination with the saw blade,

DOOR "RAHB AND JAMB PLATE FOR FURNACES,

James C. Longland, Rome, N. Y.—Hitherto door frames and jamb
plates for furnaces have been made of cast iron, the door frames
haviog a small pipe cast into them, for the passage of water; but
the intense heat of the furnaces acting on the inside of the door
frame, and the outer side belng kept much cooler by the aotion of
the water, causes an irregular expansion of the cast irop, and, con-
sequently, breakage, after which the water must be stopped, and
the deor frame soon burns out and must be replaced with a new
one, Jamb plates are usually made of cast iron and cooled by the
action of blast supplied by a blower. Plates thus constructed and
oooled are of short duradon. In the present Invention the bottom
plate is of wrought fron, being forged into one solid piece, having a
chamber for & water passage. The cover to sald water passage is
tongued and grooved to make watertight joints. The side posts are
nlso made of & solld plece of wrought iron, connected with the plate
by & sorew thread, to make watertight joints. In the top plate,also
of solld wrought iron, Is cut a water reservolr, which {8 connected
with one of the posts by a passage, thereby causing a constant cir-
culation of water. The jamb plate is also made of solid wrought
fron, and is cut out from the bottom up to make & water chamber.
The ends of the Jamb plate are beveled to fit, the one to the side of
the furnnee and door frame, and the other to the water bridge bosh,
thereby forming n complete water circulation all around the fur-
naoce.

IMPROVED MOISTENING DEVICE FOR GRINDING WHEELS,

Andrew A. Hazeltine, New Bedford, Mass.—This consists of &
spriog-clamped ¥ponge, which is applied to a movable standard,
and supplied with moisture from an adjustable fountain armnged
above the sponge, sald fountaln having a spout and elastic cover
to discharge, by alight pressure, s quantity of liquid on the sponge,
The device forms thus a conveniont and readily operated molsture
for grindlog wheels of all kinds, being casily cleaned and applied
1o the point where It is required.

ELECTRIC RAILROAD SIGNAL APPARATUS,

Dr. George Whyte, Northview, Scotland.—This invention relates
10 the establishment of a block system of rallroad sigoals. It con-
sints In appamtus placed upon the train operating in connection
with wpparstus placed upon the roadway or truck, through the
Instrumentality of line wires, batteries and semaphoric masts,
whoreby & moving tritin cannot enter upon the block or section of
traok before the preceding traln has left it without being notified
of the fact, both by a stationary sigoal upon the road and the
riuging of & beoll on the truin, which bell always rings when the
sigual Indicates the presence of a train upon the section In advance,

o Intermediate section I olear,

ven ia | ter or other device,

Scientific dwmervican,

——

and doos not ring when the sigoal ls down and the preceding train
has left the section fn ndvance, It also consists In the arrangement
of the devices und ofroults wheroby ench train Is made to auto.
matically remove Ita dunger sigonl bofore golng on to the next
sootion, whoreby tho followlng train s notified of the fuot that the

IMPROVED NUT LOCK.
Samuel A. Brumbaugh, Harrlsburg, Pa.~This Invention consists
of sorew bolts with nuts which nre sot Into recesses of washer
plates provided at the under side with ratohot teeth, The wash-
ors of two adjolniog nuts are connectod by u koy that enters the
ratchots by a point and tooth at diagooally opposite ends, and
locks thoreby the nuts,

IMPROVED MACHINE FOR POUMING PERVFORATED LETTERS,
Willinm O, Robertson and Froderiok Penroo, Now York olty,~
By forolog down the froe ond of a lever, the gulde und holding
plates will be drnwn down, forolog plos down through gulde aod
bed plates, and through the strip Interposed botweon sald plates.
As the lover (s released from the pressure, the plates aro ralsed by
spirnl spriongs, and by thelr upwird movement draw the plos out
20 that they may not interfere with the putting In and taking out
of the strip to bo perforated. Ny this construction, by removiog n
detachuble plate, the pios may be adjusted to form any desired lot-

IMPFROVED ROTARY ruoMe,

Willinm T, Doromus, New York oity.~In this rotary pump, the
fluld 1s forced through o tlexible tube colled around the faoo of n
oylindor, through the hollow Journuls of which It enters. The tubo
{8 compressed botween tho fuoos of the oylinder to which It is
attachod and of another eylinder, The ¢eot I to force the fluld In
front of the point of contaot out through the discharge end of the
tube aod form a vaouum In the rear Into which the fluld is foroed
by ntmosphorio prossure, 8o that thore will bo n continuous dis-
chargo.

IMPROVED METHOD YOI TREATING RAILROAD RATLN,

Androw J, Gustin, St. Albans, Vi, —For the purpose of imparting
the proper camber to a heated rullroad rall to compensate for
unequal shrinkage of the metal while becoming cold, this inven-
tor proposes & combination of throe palrs of plain rolls, the middle
ono belog ndjustable and placed slightly out of line with the
others,

IMPROVED CASK TILTER,

Josoph Harton, Hartford, Conn.—This consists of a cask or bur-
rel supporting stand that s provided at the rear part with a spriog
bearer that works in a socket hung to the stand, and tiits the bar-
rel when released from the gocket by alever device from the front,
When the barrel is emptied to such an extent that the power of
the spring equals and gradually overcomes the pressure of the
liquor still remaining thereln, the rear part of the barrel is slowly
and imperceptibly ralsed, and thus the barrel tilted without causing
tho least disturbance In the lquor,

IMPFROVED GRAFPPLING HOOKS.

Gain Beeman and Goorge A, Phifer, Ironton, O.—~In this inven-
tion the hooks are pivoted to the end of a tube, in which the oper-
ating rod 1s arranged to slide. A spring pawl Is fixed on the tube,
in connection with notehes in the lifting rod, by which to Hmit the
openlog of the hooks by the sliding movement of the rod in the
tube. The tube may be continuous or sectional, and any form of
grapplivg hooks or scoops may be used.

IMIFROVED CAR COUPLING.

Edward A. Goodell, Tecumseh, Kan,—A drawhead s provided at
the bottom with a central hook that is curved to guide the enter-
ing link and then drop it into a concave rear part. A vertically
sliding stirrup is guided in top boles of the drawhead back of the
hook, and seated, when dropped, in a bottom recess. When the
cars are coupled the stirrup is seated in the bottom recess, so that
the link assumes its tion above the same. For uncoupling, the
stirrup is raised, which carries the link to such hight that it may
readily pass out of the drawhead over the central coupling book.
The raised position of the stirrup may be secured by seating the
ball in a groove, at the top of the drawbead in froot of the stirrup,
20 that the bail, by its Inclined position, supports the stirrups.

IMPROVED PUMP,

John Woodville, Washington, Ind.—With the stirrup of the
presser, which produces a suction and force action, is combined a
forked detachable lever handle, attached by a forked sliding look-
plece, to retain the handle firmly for pumping, and a fulerum and
stirrup connecting pivot link to give rigidity and stability to the
connection of stirrup and handle.

IMPROVED RAILROAD RAIL JOINT.

Heary D. Leishman, Yates City, JIL—This rail-joint clasp consists
of two separate plates fitted to the base and sides of the rall., One
extends over the top and aloog an outer projection of the other,
and is bolted thereto, while both plates are bolted through the
webs of the rails.

IMPROVED ORE CRUSHEN.

Wilson L. Waters, Watertown, Tenn.—This coosists in the oom-
bination, with two interior movable jaws, of a wheel located be-
tween the same, and baviog diametrical cams, or thelr equivalonts,
whereby the strain upon the wheel shaft is noutralized by making
the working straln simultaneous upon opposite sides of tho wheel.

IMPROVED TREADLE,

George T. D. Barpjum, Boston, Mass, , and Wilbur F. Dial, Mon-
treal, Canada.—This Invention consists of alternately swinging
treadles, connected by belts with an intermedinto reciprooating
shaft, that operates alternately, by belts In opposite directions,
loose sleeves with ond eccentrics. The latter engoge clutches for
imparting, by their alternately reciprooating action, continuous
rotary motion to & flanged fly wheel,

IMPROVED CAR STARTER,

Archibald H. Crozier, Carlyle, IlL-This Invention consists of an
arrapgement of apparatus of novel contrivance, whereby a spring
Is emnployed as the brake to stop the car, and us & means of starting
It aguin by the power expended In stopping it, which s stored up
In the spring.

IMPFROVED FLOUR AND MEAL HOLT.

BEdwin Slagle and John M, Graham, Albany, Mo,—This consists of
a fiat inclined shaking bolt, in whioh the cloth Is arranged In wave-
like form, which greatly facilitates the work, The Inveoton also
comprises detalls in the construotion and armmpgement of the
sieve; also knockers for keeping the cloth olean, and also a contri-
vance of the bolt to cool the meal,

FIMPROVED MACHINERY FOR SOREW-THREADING WIRE FOR
UNITING THE SOLES AND UPPERS OF BOOTS AND SHOES

Edouard Fromentin, Parls, Frunce, assigoor to Joseph M. V., Du.
rand and Joseph Duborget, sumo place.~This invention relates to
certain improvemonts (o that olass of wacbines which cut a thread
upon a continuous lergth of wire, Insert the sorew into the sole of
the shoe, and cut it off, 50 a8 10 form & secure fastenis g In one and
the same operation. It consists 1o the means exployed for titieg
the upper pivoted portion of the machine, »0 ns to bring the de-

offeot and definitely control the intermittent rotary move mweont
and o the construction of the feed for the wire.

IMPROYED PIFE WHENCH,

Edwurd G. Clinoh, 8t Jobn, N, I, Canada.—The rear parts of the
Jiws wro connooted by two barg, lho ends of which are plvoted to
tho sald two Juws to koep them always parallel with each otber,
With this construction, a8 the wrench Is turned, the Jaws will grasp
the object with greater force as more power ls applied.

IMPROVED WINDMILL

Hamuel Bhannon, Shellsburg Towa.—~This Invention consisin of a
shicld on tho sliding hub thut shifts the vanes to prevent the lodg-
ment of snow and foe on the shaft, which obstructs the workiog of
the hub, There is 0lso a detacbable and adjustable contrivance of
the eccentric which works the pump rod, to vary the . ogth of the
atroko; a wenring piate, to sastaln and take up the wear of the
wheol sbaft at the evd; und a contrivance of the coupling by
whioh the vanes that regulate the openiog and clotiog of the
wheol yanes are mounted on the machine and connected with the
slidiog bhub.

IMPROVED GRINDING MILL

James M. Colller, Gndsden, Als.—This consists of n novel and
ingenlous contrivance for adjusting, bolding, and regulating a con-
cave bed stone to i revolving cylinder. It combioesa Jarge number
of now contrivances, to explain which, clearly, drawings would be
DOCORENTY.

IMPFROVED CENTERING DEVICE FOR GAGE LATHES,

Jumes B, F. Leland, Bowling Green, Ky.—This device enables
blank handles nod other pleces of wood to be quickly ard nocu-
rately centered, 80 as to prevent imperfoct work and loss of stock
from insoourate coutering, and to increase the working capacity
of the Jathe, The Invention copsists In the combioation of a disk,
adjustable guldes, and a spring with the mandrel of the lathe.

IMPROVED HYDRAULIC AIR COMPRESSOR.

Frank Laurence, Washington, Kan,—This improved alr compres-
#or I8 operated by the direct bydraulio pressure of & limited quan-
tity of water, 5o that a uniform power may be stored up for various
working purposes. There are two cylinders, to which water is
nlternately supplied from the supply pipe, 0 as to work the pls-
tons, which are connected by a walking beam tbat operates the
supply valve. A compressing cylinder is arracged above each of
the lower cylinders, and operated by valves and plstons at the up-
per ends of the plston rods. The oylinders are connected, by pipes,
with a recelver into which the alr is compressed.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED TOY CAP EXPLODER.

Charles Coester, Jr., Bridgeport, Conn.—This copsists of two
pleces of metal attached to a string, and so constructed and arrun-
ged that, on belog projected from the band, they may be caused to
strike together by coming in contact with ancther object, or by
baving their motion suddenly arrested by ‘he strings and so ex-
plode a fulminating powder placed between them.

IMPROVED PAFER BOX.

Terenoe Devine, Jr., Newark, N. J.— This box may be readily and
securely closed without requinng pasting. It is made from a blank
of one continoous plece, with central closing tongues and folding
side flaps symmetrically thereto. The top of the box is made of
double sections to be locked by the topgues. The box may be
printed In any suitable manner on the face and side parts, forming
a neat and secure inclogure for letter paper, candies, and other ar-
ticles.

IMPROVED SNXOW SHOVEL,

Eugene Campbell, South Westerlo, N. Y.—The (nvention consists
inthe combination of runners with the blade of a shovel. The for-s
mer prevent the edgo of the blade from catchiog upon the seams
of a metal roof, or upon inequalities in & cement roof, and thus
portect the roof from being injured,

IMPROVED GLOVE FASTENING.

Frank G. Farnbam, Hawley, Pa.—A plate having a rack is secured
to one side of the wrist of the glove. A second plale, attached to
the other side, is provided with vertical lugs that are connected by
apin. On this pin slides a lever, baving & spur, and folded f0 as to
form a loop to receive sald pin. The operation Is as follows: In
order to fasten the glove, the lever Is siid forward until the fold
strikes the pin, and then raised into a vertical position, so as to be
passed through the eye of the rack plate. The lever is then slid in
aborizontal direction over the pin, until the spur catches in & tooth
of the mok.

IMPROVED INKSTAND.

Jerome Kidder, New York city.—This portable inkstand is com-
posed of a tube or slougated ink reservolr, baviog a fillicg and de-
Hvery orifice in its upper side, at or near one end. It 4§ adapted for
carrying in the pocket,

IMPROVED ROWLOCK.

Frederic A. Gower, Providence, R. I.—The invention is intended
to Increase the speed and lmprove the convenlence of meiog boats
with outriggers, by providing them with rowlocks that prevent
wabbling, crabs, and other interruptions. It consists of a rowlock
of novel shape, that Is mounted by ball and socket joint on the
supporting shaft, which connects and binds directly the four rods
of the outrigging, in connection with one screw nut.

IMPROVED OAS REGULATOR AND PURIFIER,

EN T. Booth and Danlel J. Esser, Mauch Chunk, Pa.—The lnven-
tion consists In usiog gasoline and charcoal in the purification of
gas by arranging {t botween perforated plates, one of which Is over
tho space wherein the gas enters, and the other just under the space
wherein the purified gas s collected before use,

IMPROVED SIGNAL HEAD LIGHT FOR LOCOMOTIVES,

Jobn V, Slusser, Loulsville, Ky.—This Invontor proposes to com-
bine tho signal Hghts with the head lamp of the locomotive, o tha
thoy recelve thelr light from the burner of the bead lamp. The
{nvention consists in the arrangement of one or more short tubes
applied to the head light of a locomotive, sald tubes to be fitted
with movable caps with colored glass for signals, The evgineer
oan thus at any time, on recelving orders on the road, chavge with.
out delay the solid caps which eover the lamps to transpareot glnss
ones, which give the signals without having the trouble to lght the
sigoal lnmps now in use.

IMIROVED FUR CUTTING KXNIFE,

Willlam P, Hoffman, Brooklyn, N. ¥.—This consists of a gang of
koife blades, fixed at ruitablo distanco apart in & frame, to which
they are pivoted at the end of the shunk. Betwoen pivots they are
fixed adjustably on a clamp screw, so that the blades can bo readily
adjusted to set the polots all in the rawe plane from time to time,
as thoy wear away irregularly. The cutter is designed for cutting
the fur nto narrow strips for trimmiog and the ke, which is now
done with one blade only,

IMPROVED METHHOD OF MANUFACIURING VLOATS,

Lion ), Beoton, Milwaukee, Wis—This is & float made of spun
bemispher es forocd on a beveled connecting band, and toldered at

vices down upon the sole, in the means for applyliog the power o

the Jolut witha galvanio copper solution.
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Tmplements and Industeinl Machin-
ey & Domestic Use. 1.1, Allen & Co.. N. Y.

E for any Churn equal to the “ Prize.” A. Ik

ohu, 197 Water 61, New York. pib

Paxtor Wrenches fit peouline Cornors w! no
other wrench anawers,  Greene, Tweed & Co., 18 Park
Tiace, New York.

To Manufacturers seoking forelgn trade—A gon-
Qeman of extended So. Amerioan travel, speaking Span-
tsh and Freoch, seeks employment during the Centen-
nisl, or to travel, ©. E. 619 Walnut 8t,, Koom n&;hiln.

M'f*rs of Ehalting, Pulloysand Hangors, addross,
with Jowest price I: the Dueber Wateh Case Manufac-
waring Co., Cinelunatl, O,

Swimming Shoes—Pat'd Nov.
Patent, or have them made on royalty.
104 Conter 81, New York, o

~A good 21 hand Steam Eogine, n-
(:1‘1'::.‘!-‘!:.;3“ Wheel, 12 or 18 ft.x¥ In, face,
Address, with full particulars, N. W, Roblonson, £. 0.
Box T, Nurlington, Vi, R

for Paotories—1, 144, 1§ Inch.
et B Moresne. Tweed & Co.y 18 Park Place.
Yard Comparing Rods, Meter Sticks,
sxm“wu of svery description, at Keuffel &
Ewssor's, 111 Falton 8t,, New.York,

Wanted—ad hand 20 to 24 in. Swing Lathe, Bed 12
ft.; Screw-Cutitog; good order. Address 8, J. Bene-
dlet. Bast Randolph, N. Y.

Wiantad—Position to bulld intricate experimen-
tal machiners, or oharge In general machine shop, by a
driving man. Address C. F. B., 2% Henry §t., Brookiyn.

Parties about to build, write Pugsley, 6 Gold St.,
N.Y. for moc“oelbm‘n.hch.nonh.mdmcm.

Amerioan Agoncy in London will push sales of
any really good article; first olass references. Address
Europe, Box 5,818, Post Office, New York.

Who Sells an Automatic Tuble Fiy Brush 7—
J. W, T., Savannah, Ga.

Wanted—A thoroughly compotent Machinist as
Foreman in & shop employing 2 1o 8 hands in the man-

ufactore of Speclalties, Address, glving references,
Athol Machize Co., Athol, Mass,

Burglar Alarm, Door and Window Fastening—
Sont by mall on recalpt of 75 cents, C. H. Fowler, Ros-
Hndale, Mass.

er Engine, 7x8, and Steam Boiler for Sale
by E. A. Pope. Box 2789, Boston, Mass.

For Sale- 83 in.x10%4 ft. Lathe, $400; 25 in.x12 (t.
Lathe & Chuck, 80 ; 18 in.x12 ft, Lathe. $£250; 15in.x8 ft,
Lathe & Chuck, $175; Yox Lathe, £200; 8} ft. Planer,
$425. Shearman, 4 Cortlandt Street, New York.

300 new and second hand machines of every de-
scription for sale st low prices. Send stamp for our List
No. 5, just prioted, fully describing cach machine, stating
just what you want, Don't buy until you look over our
Hst. 8, O, Forsaith & Co., Manchester, N. H.

“ Abhbe" Bolt Forging Machines and “ Palmer"
Power Hammers a specialty. Send for descriptive lsts
with reduced prices. S. C. Forsaith & Co,, Manchos-
ter, X. H.

eers, Read about Allen Governor, on our
1ast page. Send to Mr, Allen for clrealar.

Gas and Water Pipe, Wrought Iron. Send for
prices to Balley, Farrell & Co,, Pittsburgh, Pa.

File-cutting Machines. C. Vogel, Fort Lee, N. J.

Yaoht & Stationary Eogines, Sizes 2, 4, 6 &8 H.P.
Beat for Prico. N, W.Twis, New Haven, Conn.

Inlaying and Fret Sawiog in Wood, Shell, Metal,
&c. See Flestwood Scroll Saw, page 153,

Shingles and Heading Sa wing Machine. See ad-
vertisement of Trevor & Co.,Lockport, N.X.

Painters, Grainers, &c,, send for Circulars and
Sample of first class & quick Graining, done withmy per-
forated Metallic Graining tools. J.J.Callow,Clevel'd, 0.

Seeds & Implements—200 INustrations—just out.
Malled on receipt 2 8¢, stamps. A, B, Cohu, 197 Water
St., New York.

“Wrinkles and Recipes” fs the best practical
Handnook for Mechanics and Engineers. Hundreds of
waluabie trade suggest! prepared expressiy by cele-
brated experts and by correspondents of the *“ Sclentific
American.'’ 250 pages. Elegantly bound and fllus-
trated. A spiendid Curistmas gift for workmen and
apprestices, Malled, post palo, for $1.50. Address H.
N. Mano, Poblisher, P 0. Box 772, New York city.

Wanted—Every Machine Shop to send for one of
Gardiner's pat. centering and squaring sttachments for
Lathes. On fivedays' trial, to be returned at our ex-
pease i not satiafactory. 700 one inch shafts centered
8od squared up per day, Price $35, R, E. State & Co.,
Springseld, Ohlo,

2, 1575, Wil soll
0, 0. Ahlstrom,

Family Dish Drainer—Shop right deed and pat-
terns §10 per year, J. R, Abbe, Lawrence, Mass.

Solid Emery Vulcanite Wheels—The Original Solid

Emery Wheel—otber kinds imitations and (nferior. Cau-
fon—Our pame is stamped ia full on all our best Stand-
ard Belting, Packing, and Hose. Buy that only, The
Dest is the cheapest. New York Belting and Packing
Commpany, 27 sud 38 Perk Bow, New York,

Steel Castings, from one Ib. to five thousand Ibs.
Invalusble where grest stresgth and durability are re-
quired. Sead for Circalsr. Plitaburgh Steel Casting
Co,, Pittsburgh, Pa.

Hotchkiss Alr Bpring Forge Hammer, bost in
market. Prices low. n.mom,.lc'-mm.'&..

For best Presses, Dies, and Pruit Can Tools, Bliss
& Wiliamae, cor, of Piymouth and Jay, Brooklyn, ¥, Y.

For Bolid Wrought-iron Beams, seo sdver.
Usoment, Address Union Iron Mils, mom. ;‘:.r.

 Hoteuwiss &.&n. Meriden,

Conn., Found
und workers of sbect metal, 'Fine Gray 1ron Casttbgs
w order. Job work solleited.

Amerioan Metaline Co., 61 Warren 8t., N.Y, Oity,
For Wheels and Machine
e Unten Bhowe 00, Bosion, Mass,. for ctrealer ™ ©

Hydraulic Presscs and Jacks, new and second
band. Lathes aoa Machinery for Polishing and Bufing
Metals, E, Lyon, 4% Grand Street, New York,

Spinning Rings of a S -
ville Bpinning Risg Co,, m’.‘l"..‘ﬁu?“:?"..‘.’ tfemypz

Vor best Boilt Cutter, at greati
sddroes H. B, Brown & Co,, ...a’..'.:“é?;i’““

Diamond Tools—J. Dickinson, 84 Nessau 8t., N.Y.
Temples and Oflcans. Draper, Hopedale, Muss.

Peck's Patent Drop Press, Sul]
Address Milo Peck, New mun.c«on.u” Desk-1u vee,

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

Scientific

el

L M. ad & recipe for filling for wood
on(;;.:b,':t‘)}.nm.-.l. B )'; will find a recipe for
chicken cholera medioine on p. §95, vol. .~A. G.
will find & good recipe for mucilage on p. 194, vol.
84.—H. C.8. oan bronze custings by tho method de-
soribed on p. M, vol. Sh.—A. B. RS dla’vow-ry'of an
olectric phenomenon [a giliar to A. B.G's, ox-
plained on p. 188, vol. 84.—W. L. D. will ind diree-
tions for repairing the silvering of his mirror on
p. 207, vol. SL.—R. 8, can coat cellular substances
with silverby tho process described on p. 204, vol.
84, —P, & L. cannot use the eleotrioity from a belt
economically. 8ee p. 10, vol. 3&.—J. C. C. will find
on p. 208, vol. 34, partioulars as to molding wax for
electrotyper's use—T. E. L. will find directions
for stalning wood in Imitation of mahogany on p.
170, vol. 86.—C. W. K. will find a full desoription of
Dr. Crookes' torsion balance on p. 149, vol. 3i.—E.
B. and others will find full direotions for making
an wolian harp on p. 815, vol. 83.—A. A. H. will
find directions for making a battery for medical
purposes on p. 194, vol. 27.—T. H. H, can utilize
mica soraps by the method described on p. 42, vol
95.—W. F. 8. will find a description of an incuba-
tor in a forthcoming number.—J. L. R. Jr., will
find on p. 42, vol. 25, directions for fastening leath-
er covers to iron pulleys.—W. W. N. will find on
p. 202, vol. 30, directions for painting tin roofs.—R.
J. 0°C. can fasten rubber covers to wooden spindles
with good glue.—0. B. F. will find directions for
amalgamatiog zincs for batteries on p. 37, vol. 80.—
J. M. will find that timber will bend more easlly if
kept for some time {n bolling water.—J. T. 8. will
find a description of malleable cast iron on p. 188,
vol. 22.—H. E. will find directions for making arti-
ficial stone on p. 118, vol. 24.—J. P. will find direc-
tions for making citrate of magnesia on p. 208, vol.
84.—E. C. B. will find a practical recipe for tinning
fron castings on p. 382, vol. 3L.—R. C. M, will find
directions for soldering gold on p. 251, vol. 28.—T.
P. F. will find formulas for calculating thestrength
of bollers on p. 186, vol. 32.—W. T. D. will find di-
rections for bluing steel on p. 123, vol. 8L.—J, E.M.
will find directions for preserving natural flow-
ers on p. 204, vol. 28.—J. J. will find directions for
putting & white enameled surface on iron vessels
on p. 362, vol. 32.—0C. H. R. will find Uirections for
melting rubber on p. 119, vol. 28,.—J. W, B. will
find directions for browning gun barrels on p. 11,
vol.82.—H. C, S. will find directions for eleotro-
silvering on p. 8082, vol. 3L—E. D. will find a de-
soription of the sand blast process, which 1§ pat~
ented, on p. 105, vol. 27.—L. L. F. will find a de-
soription of the gyroscope, on which the toy
which he describes is founded, on p. 91, vol, 31.—0.
R. will find directions for utilizing leather shavings
on p. 105, vol. 25.—A. P. will find directions for vir-
nishing violins on p. 251, vol. 20,—A. L, 8. can run
golder Into thin bars by the method descrnibed on
p. 282, vol. 31.—W. C. W, will find a description of
testing lubricating olls on p. 360, vol. 83.—J. W. V.
will find directions for lighting gas by electricity
on p. 4, vol. 20.—J. A.will find a good recipe for
stove polish on p. 169, vol. 833.—F. G. P. will find an
explanation of the theory of color on p. 180, vol.
33.—A. B. can blacken the inslde of brass tele-
scope tubes by the method described on p. 362,vol.
25.—J. 0. will find on p. 27, vol. 34, directions for
making mucilage for postage stamps.—J. P. J. will
find directions for making battery carbons on p.
187, vol. 32.—T. H. R. can ascertain the amount of
moisture in the air by using a hygrometer. See p.
40, vol. 32.—W. B. can season his wooden hubs by
the process described on p. 58, vol. 32.—G. W. 8.
will find a recipe for cement for rubber on p. 119,
vol. 23.—H. E. J. must use Indian and Chinese ink
for Patent Office drawings.—W. W. will find, on
reference, that the absolute zero of temperature,
and the shrinkage of gases when cooled, are dis-
cussed on p. 170, vol. 82.—J, W.J. will find a recipe
for stencil ink on p. 273, vol. 23.—C. H. C. will find
directions for calculating the speed of pulleys,
ete., on pp.2s, 73, vol. 25—G. B. F., C.E.C,K. Q.X,
and J. A. have sent correct answers to W. C. 8.'s
problem published on p. 107, vol. 3. The replies
sent by S. R., M. A. C,, and C. F. E. are erroneous.

(1) G. D. T. asks: 1. What is the actual
horse power of & steam engine 10 x 14 inches, run-
ning at 215 revolutions per minute, with a boller
pressure of 60 1bs., cutting off at }7? A. A test
would be neceasary before this question could be
answercd. 2, Can the exhaust steam pipe on an
engine be turned into the smoke stack without In-
jury to either? A. Introduce the exhaust pipe so
that it discharges upward, in the middle of the
smoke stack.

(2) F. E. H.says: Please give me & recipe
for making Pharoab’sserpents. A. The genuine
ones are simply sulpho-cyanide of mercury made
up by means of gum water into the form of cones,
pills, or cylinders. They are still made and sold,
on a small scale, In this city. We are not aware of
any law specificaily referring to them. Several
substitutes for the dangerous mercury prepara-
tion have been proposed, but the snakes they pro-
duoo are not go life-like nor so big. The follow-
ing is said to be the best imitation : Take white
sugar 3 parts, bichromate of potash 2 parts, salt-
peter 1 part, Pulyerize separately and mix Inti-
mutely ; finally press the mixture into small paper
Cones.

(3) E. L. 8B, aoks: What diameter and pitch
of propeller would you advise for a boat 58 feot
long, 734 feot beam, with 33§ feet draft of water,
engines baving 8 x 8 Inches cylinders? A, Diam-
oter 334 foot, pitoh 434 to b foet.

(4) R, 8. B. asks: I have some liquid which
is nelther good old hard clder, for it has a vinous
taste, nor yot is it good vinegar. How can I con-
vort it into good marketable vinegar? A. Pre-
paro u large barrel, with a false bottom having a

number of holes bored through it. Place this in

Awmerican,
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the barrel aboutsix Inches above the real bottom, (16) M. J. nsks: What is the method of
and 11l in aboye the false bottom to the top of the | tosting hydraulic cement for water? A. It con-
barrel with good, well burnt oharconl, in conrso | sista in gagiog o stoall quantity of the dry powder
powder. Moisten the charcoal thoroughly with | with water, and immedintely immersing it in wa-
some of the ofder, cover the barrol with a ploce | ter. If the sharper edges erack or bromk awny
of felt or woolen goods, and allow to remnin un- | after a short time, the cement is too hot or fresh,
til there (s a peroeptible rise In the tomporature;
thon add the cider In such a manner as to keep up
n constant percolation of tho fluld through the
churcoal until the process s complete. The vine.
gar may be drawn off from a spigot at tho bot-
tom.

(5) R. J. 0. asks: How much powor is there
inan overshot wheel propelled by a spout of water
12 inohes wide by 4 Inohes deop? A, A good over-
shot whoel may glve 3f of the whole offeot of the
water.

(0) F. O, says: P. is tosting a boiler with

water from & plpe showling a prossure of %0 Ibs,
The boiler being filled, the gago shows 5 1. The
goge is half way from top of bollor: now, If the
pressure be added from tho pipe, should the gage
on the botler show 60 or 656 1ba. 7 1 elaim the cause
of the b Ibs. prossuce Is due to the welght of water
above tho gage, and must bo added to the 00 Ibs.,
and mako the gage say 65, P.says the 6 Ibs. has
nothing to do with it; the pressure must be 00 [bs,
Who is right? A, If the plpe enters the boller at
the lowest polint, according to the data furnished,
the pressure at the highest point of the boller
would be 80 Ibs., and the gnge would show a press-
ure of 65 Ibs.

(7) C. G. N. asks: How large a bont will a
3 horse power engine propel, withside wheels 7 A.
Make her from 20 to 25 feot long. "Good friction
gearing Is preferable to ordinary toothed wheels.
Side wheels give very satisfaotory results in
smooth water.

(8) R.B. H. L. asks: 1. What kind of can-
pon is used for chain shot? A. Chain shot have
ordinarily been fired from & smooth-bored gun; but
we believe that occasionally a peculiar form of
gun has been employed, consisting of two barrels,
slightly diverging at the muzzlies and haviog o
common vent. 2. How many kinds of cannon
have ever been used ? A, Cannons aro genorally
classed as muzzle and breoch loaders, with smooth
bore orrified barrels. 3. If a cannon 1 inch bore,
70 feet from a target, be Joaded with 100 No. 1
shot, to what width would the shot spread? A. It
is impossible to give a definite answer to this ques-
tion, since, as you must be aware, the difference
in the performance of different guns, in this re-
spect, is very marked.

(9) T. D.and others.—There is no work on
taking the buckle out of saws. Itisan art known
only to saw makers, and attainable only by long
practice and a thorough knowledge of the princi-
ple upon which saw plates are worked in order to
fmpart that strain upon different parts so as to
overcome the expansion by centrifugal force
cnuged by the velocity of the saws in use.—J. E.
E., of Pa.

(10) D. W. W. asks: 1, Isit possible for
boiler tubes to get heated to the point of produc-
ing a spheroidal state when the proper supply of
water is kept up in the boiler? A. Experiments
seem to show that, in order that water may as-
sume the spheroidal state, a small quantity must
be dropped upon a plate which is heated to a
higher temperature than the bolling point of the
water. 2. What is the lowest temperature at
which the spheroidal state can exist in the case of
fron and water, and how s it affected by pressure?
A. Under atmospheric pressure, the temperature
required is about 200° Fah. In a boller properly
designed, the temperature ncoessary for the
spheroidal state could not be produced, if the or-
dinary water level was maintained. We have,
however, occasionally seen bollers in which the
circulation was =0 poor that tubes were burned
out when apparently covered with water.

(11) W. C. B. asks: 1. Is it practicable to
pump water through a pipe 150 feet long, it belng
level from the pump to the well, which Is 18 feet
deep? Yes. 2. Isit better to have the pipe high-
er at the well than the pump? A. Lay the pipe as
straight as possible, with the highest point at the
pump. 3. Should there be a check valve at the
well? Yes. Putit at the bottom, 4. What sized
pipeshould weuse? A, A 2 inch pipe.

(12) 8. H. 8. asks: What is the matter with
our stove? When the dampor was closed, the
druft went around under the bottom of the stove;
when the draft is all closed, the smoke or some-
thing else will condense into liquid and run
through the chimney, through the upper floors,
and [oto the room below. A. This may be owing
to some peculiarkind of fuel you are burning,
which you do not specify. When the draft is
closed the flue soon becomoes cold, and the air car-
rying the smoke precipitates Its latent molsture
upon the sidesof the flue; the moisture naturally
carriesthe particles of unburnt fuel with It. If

this is the cause, a more froe draft would abato the
dificulty,

(13) M. B.says: I have a boat 50 feet long
and 10 feet wide. The engloe 1s 8 x 0 inohes. What
size and pitch of wheel should I use? A. You oan
use a wheel 81 feet In dinmeoter, with 5 foot pitoh,
In genernl, a wheel that I8 properly proportioned
for speed is likewise sultablo for towing,

(14) J.J. says: It is claimed that the out-
slde horse,in plowing a cirole, commencing {n tho
center, guins only 8o much as hogning in the fest
round and no more, as the inside horse follows ail
the time after, Others assert that tho outside
horse gains each round plowed,and will gain in each
round o loog as they continue plowing in a olrole,
and that each and every day the outside horse has
traveled the farthest. Which {s right? A, This
Isa very pretty question, of lttlo or no practical
importance; and we therefore forogo tho satisfac-
tion of answering it, and throw It open to the com-

petition of those who may bo Interestod in finding
n solution,

or ia Inferlor in quality,

(16) J. H. D. asks: What welght ean an
averngo horse raiso, If hitched to s rope, the rope
to pass overa pulley, nod the welght attached be-
low? A.The following table, given by Mr, Traut-
wine, furnishes a fair statement of average re-
sults, the speed of horse being miles per hour,
and the teaction In Ibs. :

Bpeed, Traction, SBpeed. Traction,
| " O SPIN n. Eb &= 24... .o
1 ceriens 250 f84...... . 100
14 sweesss DN 2%..... . 91
134 wie - 20 U &3
1% . 43 8%.. « M
2 sesensnsenes I FI 4 Sidisuereshauensy 63

(17) J.A. K. asks: What canzes an explo-
slon when water i pumped into a hot boller 7 Is
It the yudden generation of steam, or does the
boller arack? A. When an explosion takes place
undor such circumstances, steam fs formed rapid-
ly; and the iron, weakened by overbeating, cannot
rosist the pressure,

(18) J. W. A. McC. asks: By what rule can
I find out what quantity of water will be supplied
by a wooden pipe, with a 3 inch bore, having o
hend of water of 250 feet, the length of sald pipe
being about 10 miles ? A.Tf we knew all the partl-
culars of the case, we could only give you approx-
imate rules; and it would be useless to attempt to
furnish information from the meagre data you
have sent. We hope to treat of matters of this
kind, in special articles, before long.

(19) R. E. B. says: If I take out & water
wheel 10 feet in diameter, and replace it with one 2
feet in diameter, using the same quantity of wa-
ter, do I gain any power? A. Not from the fact
of its being larger. If the new wheel is a botter
one than the other, per s2, there will, of course, be
2 gain.

(20) T. A. B. asks: Should the balance
wheel of a gig saw or vertical re-sawing machine
and the gate and connecting rod of the same form
a perfect balance,to prevent thumpor jar ? A.Ver-
tical resawing or other rapidly operating machine-
ry should be balanced =0 as not only to counter
act the weight of the gate or frame and connect-
ing rod, but also tbe momentous force, and this
latter depends upon the velocity at which it is run
I know of no established ruie for accomplishing
this. About the only way that I know of to geta
perfect counteraction is to construct the balance
wheel with more counteracting weight than is
really required. Then remove the surplus little
by little until the machine moves properly.—J. E.
E.,of Pa

(21) W. M. K. asks: To what extent, if any,
will air in an open inverted vessel, miogle and
pass off with » current of water when deeply im-
mersed and under a pressure of 500 Ibs. to the
square foot ? Would hydrogen or gome other gas
remain longer unchanged in bulk than atmospher-
fo air? A. Either the air or hydrogen will be ab-
sorbed much more readily by the water, under
these circumstances, than under ordinary press-
ure.

(22) G. H. says: I have in my cellar a hori-
zontal single flue boller for the generation of
steam for heating purposes. Trouble seems to
be caused by a sluggish combustion. It does not
smoke nor emit gas; but no matter how much
coal 1s putin at one time, the fire burns dull, and
it s difficult to raise 31bs, of steam and hold it
The flue fills with soot quickly, which hangs in fes-
toons, Indicating that there is no draft. A. Your
description will not enable us to help you very in-
telligently ; but we would recommend that you
sce whother the chimney, per #, is In good work-
ing order.

(28) H. F. J.—We cannot estimate the per-
formance of your epgine and boller accurately
from the data sent, If you will put a check valve
on the end of your pipe, we think you will have
no more trouble,

(24) O. K. and others ask: 1. How is the
focal length of & microscope lens calculated 7 A.
Fooal length {8 reckoned from the center of the
combination. 2. How can I test lenses for chro-
matie faults? A, The only test for achromatism
is the color ; If there is no color, the lens isachro-
matic. The best lenses aro mado of two kinds of
glass comented together and burnished in the
coll, thero being no necessity for removing them.
3. How can I ascertain and compare the powers
of microscopes? A. In comparing the
ing power of microscopes, opticians bave
agroed to consider 10 inohes as the distance of dis-
tnot vigion ; then by comparing the real size of
tho object with tho apparent size of the image at
a distance of 10 inches, the magnifying power s
casily determined. See p. 25, vol, 83,

(25) G. W. 8. asks: What should I put on
a wooden plug joint to harden the wood (poplar,
bass, or lime) and at the same time to keep tho
jolnt from moving when fastened in by s screw at
right aogles to the plug? A, P resin
might Answer your purpose.

(26) G. W.J. says:1.1am runnings pal
high pressure engines, 16 x 28 inches, with
stearn, at 150 rovolutions per minute. 28 with
gines aro both conneoted to the w"";'.",
nnywhoolonly"mlnwm'g&‘.:
o»momumu-o::mm'
tor, geared In another w s q
feet In diameter, or 33§ to one. Connected to this
oountorshaft is a sorew 10
square thread of 13 inoh
the foot, running throngh

of

muoh theusting pressure 40 WO Apply to that nut?




state of purity is a matter of some difioulty, ow-
ing to its tendency to combine with oxygen. To
obtaln pure olelc acid, olive or almond oll Is sap-
onifled with potash ; the soap Is decomposed by
tartario acld, and the soparated fatty acid, aftor
being washed, I8 hoated for some hourt in the wa.
ter bath, with half its weight of lead oxide, provi.
ously reduced to u fine powder, The mixture is
then well shaken up with abouat twice its bulk of
other, which dissolves tho oleate of load and leaves
the stearate ; the Hquid after standing for some
time {5 decantod and mixed with hydrochlorio acld;
the olelo aold theroby eliminated dissolves In the
the ethor, and the otherial solution, which rises to
the surface of the water, is decanted, mixed with
water, and freod from ethor by heat  The acld
may now be converted (nto soap by the addition
of pure caustio soda, which Is afterwards separa-
ted from its aqueous solution by the addition of
ohloride of rodium, and pressed LO remMove oXooss
of molsture. Owing to the strong afinity of the
hquid acld for oxygen, as prepared by the above
mothod, It has n brownish color and a slight odor.
Seo answer to A. I, C., below.

(89) A. B. C. asks: Can oleate of soda be
made chemically pure? A, If absolute purity be
roquisite, tey the following : Redissolve the oleate
of soda, asobtalned by the above method, in water
that has been bolled for somo time to expel all tho
alr, and again decompose with tartarioncdd in ves-
sols filled with ourbonie acld gas, Allow the nofd
to sottie, decant the supernatant liquid, and wash
with water froo from alr. Then add a large ox-
oess of strong ammonia, and,when solution Is com=-
plete, precipitate with chlorlde of barium, The
oleate of baryta thus formed I8 dried and bolled
with aleohol. During this oporation the salt
melts and forms a viscous Hquid, but a portion of
It 15 dissolved, and Is deposited in orystalline plates
as the liquid cools; these are agnin corystallized
from aleghol, and on decomposing them with tar-
tarie acld pure olele acid is obtalned,

(40) W. B. D, saya: 1, A church is being
heated by a hot alr furnace, but there (s & fault in
the ventilation, which is effected by one large pano
in each window hanging on aswivel. When tho
church cools, there 15 & cold damp air, and the fur-
pace draws cold afr from the Inside of the ochuroh.
A. The supply of fresh air to the furnace should
be taken from the exterior of the building, by
moeans of an enclosed shaft, which may be con-
structed of matehed boards for the most part, bo-
ing of brick noar the furnace. Plooce a valve, or
shutter on plvots, within the shaft,to close it whon
required,  Additional openiogs for ventilation
should be provided at the celling.

(41) J. F. B. asks: 1. Is it necessary that
the wires of n galvanio battery be copper, or will
fron wire do? A, Not absolutely necessary; but
18 the conductivity of copper is about seven times
.mur than that of iron, it is better to use cop-
per. 2. Is the vapor of a battery, consisting of
copper zine plates, polsonous? A, No,

(42) X, Y.Z asks: 1, How is an ohm, in
clectricity, measured? A. An ohm, the unit of
clectrical resistance, I8 roughly equivalent to
1 foot 1'0 inohes in length of Gorman silver wire of
No. 20 British Association gage. It would not do,
however, 10 place much dependence on its acour-
acy as thus detormined, as the resistances of vari-
ous samples of wire vary considerably, Standard
coples of the ohm are supplied by various foreign
manufaoturors of telegraph apparatus, and possi-
bly, also, by some American houses. 2. How are
the conneotions made in the open circuit system
of telegraphy? A. The key Is provided with
both front and back contact points. At terminal
stations the lUne is connected to the key lever; one
pole of the battery and the back contact polnt are
connecte | to earth, and the opposite polo of the
battery to the front contact of the key., BExcept
when the station Is transmitting, the lever Is al-
lowed to remain constantly on the back contact.

(43) B, 8. B. asks: 1. How long will a silver
solution hold lsstrength 7 A.The cyanide solution
should last for months if keptyus much as possible,
from the sotion of alr. 2, Ought It be bottled
when notin use? A, Yes,

(44) C. R. asks: The quality of the mag-
not is destroyed by fire.  Does this magnetio prop-
erty of the lron Impart Itself to the fire * If not,
what becomon of the magnetio property? A, The
attrmotive proporty of a magnot s supposed to de-
pend upon a peouliar arrangemont of the mole-
oules of which It is composed, Hodles oapable of
becoming magunetio offer more or less resistance
to an armangoment of this kind., We may, thore-
fore, assumo that the molecules of & mugnetic
substance are In o state of strain. Heat reduces
the conditions of restraint by Impartiog motion to
the mwolocules, and thus allows them (o resume
thelr former position,

(45) C. A, H, asks: How can | make an el
eotrionl machine capable of giviog the same pow-
or a8 & Bunson battery 7 A, The ordinary electri-
on!l machine s not capable of producing a curront
oqual to that from a Buosen battery. A stick of
shellao rabbed with Hannel, however, will produce
a greator tonelon, but the current from such o
source s Infinltesimal, A magooto-cleotrio ma-
ohine would cost more than the battery,

(46) W. R. asks: 1. What are the best
width and thiokness of single steol horseahoe g -
nots that will do to form s compound one? A,
Make the width about Jy of the length, and the
thiokness M the width, 2, Of what size should
singlo olectro-magnets be to form s compound
one? A. An olectro-magnet, such as used for the
soundors or registers In tolegraph offioes, will be
found sufficient. 3. How shall I temper the mag-
nets? A, For permanent magnets use the best,
fine gratned steel; temper as high as possible, and
then draw, by heat, to a violet straw color, 4. How
wany foot of wire are required to mturate single

fm memmmm
mﬁ“um a satisfuotory material for
n

(mw H. asks: Is there any rule for the
weight of green pine timber 7 What Is the differ
ence in weight between green timber and dry tim-
ber? A. It would be impossible to answer these
questions very exactly, without experimenting in
cach special case. Dry white pine weighs about
25 Ibs. per cuble foot, and green pine from 30
to §7.

(28) J. B. K. asks: 1. ‘Which is the best for
a base to plate on (for such umd.umou-na
forks), nickel silver, white metal, or albata? A.
All these alloys are good for tho purpose. 2. Of
what metals aro these difforont bases composed 7
A. Nickel silver s a variety of German silver, of
which many kinds are in use, The following is a
good one for plating on : Copper 55, nickel 24, xine
10, tin 8, and iron 2 parts. White metal consists
of : Tin 82, load 18, antimony 5, zino 1, and copper
4parts. Albata I8 another name for German sll-
vor.

(20) W, H. E. asks: What should be the
number of revolutions per minute of a sorew pro-
pellerin & model 3 feet 0 Inches long, to gulo thoe
maximum spoed ? A, The question s too Indefin-
fte. Probably you could not get a correct solu-
tion in any way but by exporiment.

(80) W. G, M, says: 1. I have bocome nonr-

sighted, my oyoes being in difforont degrees affoot-
ed. T onn soo to read weoll at tho common  reading
distanoe, which does not seem to be the caso with
others 1 have noticed similarly afflicted. What
has caused it, lamplight or too constantly looking
ot near objects ? A, The natural eye has the pow-
or to cause the front of the crystalline lons to bo-
come more or loss conyex as objeots looked at ure
nearer or farther from {t. In your case that pow-
or appears to be lost by over exertion In looking
at near objects. 2, Can my sight be restored? A,
Probably it can, with proper care and rest, 4,
In looking at distant objects I am compelled to
partly close my eyes, whon the objects become
far moro distinet, Why 1s thin? A. In closiog
the eye, the light passes only through the cen-
tral portion of the lens, and this part is of long-
or focus. 4. Will the use of glasses strengthen
the eyes, or cause a growing neoessity for them?
A. If used constantly they will not be likely to
remedy the defoct. 5. Would their use have a ten-
dency to make both oyes allke? A, Probably not.
¢, Should they be worn continunlly ? A, No.

(81) G, C. auks: Is the steamer Great East-
ern constructed so us to be divided in any number
of parts, each part to sall independently on enter-
ing & small harbor or in caseof aroughsea? A,
If itéver was constructed {n this manner, the
matter was kept a profound secret.

(32) J. P. W. says: In Seience Record for
1874, on p. 674, are directions for making a porta-
ble field camera obscura. I have followed the di-
rections, but it will not work, as the lens will not
throw the {mage downward. A, The difficulty
probably is that the lens Is not long enough in fo-
cus. The distance from the center of the lens to
the mirrorand thence to the paper should be the
focal length of thelens, It will not be practica-
ble to use a lens of a shorter focus than 2 feet,

(33) C. K. asks: 1. Will a good achromatic
object glassof 2 inches dlameter and § inches fo-
cus, with an eye lens of 3§ inch foous, make a tol-

strong -lomthcphuaottho
phnm Venus and Mercury ? A, Yes. 2. Wil It
show the globular form of Jupliter and the ring of
Saturn? A, Yes; with a steady atmosphere you

- should soe the belts on Jupiter also,

(34) J. M. T.asks: 1, I wish tomake a tel.
escope. Which will be the cheapest, a reflooting
or rofracting telescope ? A, In small teloscopes
there 18 not much difference. 2, What will an ob-
ject glass, 234 tnches dinmoter, of 44 Inches foous,
costme? A.About $20, 4 What power would it
stand? A. A power of 1,

(35) C. R. says: It is desired to surround
upright cylindrical stoves by shields to protect
woodwork, ote, from the lutense heat radiated,
Can you suggest some simple and eficlont form
and materinl? Thero should be & door to permit
the Introduction of coul. A. Sheets of zine will
be the best, unless you require an ornamontal of-
foct. In the latter cuse, use Russian iron,

(36) J.M. G. says: A steamboat boiler Is
filled to top of stenm ohimoey with water, and
shows 5 1be, pressure on the steam yage from
wolght of water o pipe connvoting the gago with
boller. In testing the boller to 60 1be, wator pross-
ure, will it be nocessary to show 65 [bs, on the gage
In order to have @ lbs. on the boller? Wil the
gage show 6 1bs. more than a gage placed at the
prossure pump 7 A, When there is a prosure of
00 1bs.; at the highest point of the boller,"under the
ciroumstances stated, the guge will Indicate 85
1bs., nod the gage (o pressure pump will indieate n
still highoer proessure, If, as Is geoecally the oase, it
s subjected to the action of a still higher column
of water

(87) A. N. asks: How can | write or draw
on smooth plates of xine, aod afterwards otoh the
marks o with scld? A, Mix 1 part strong nitrio
acid and 100 parts water : pour ovor the plate, and
lot it run to and fro. Wash with water, and pour
woak gum water over the plate.

(88) X.X. X. ankn: How can I make a good
olente of soda? A. Olelo aold forms two classes
of salts, normal and wold, Tho normal salts of the
alkalios are the only soluble ones, They form
soups, and by the evaporation of thelr RgUeous so.
lution may be obtaloed In the condition of an

Fohentific Juexionn,

long? A. An clectro-magnot, oharged by two er
three Daniell cells, will answer the purpose.

MINERALS, B70.—Specimens have been re-
celved from the following correspondents, and
examined, with the resulta stated :

L. LIt {s possible that the mineral was eucair-
Ite, with which it agrees in physical character ;
but the amount did not suffice to determine Its
chemical constitution. Wil you send about 8
gmins of the mineral, free from the gangue?—H
M. W.~The scale consists chiefly of carbonate of
lime and sesquioxide of iron. The color does not
indicate anything injurious.~L. O, T.—Send us &
specimen of your mineral, and we will tell you
what it is.

COMMUNICATIONS RECEIVED.

The Bditor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the recefpt of
original papers and contributions upon the follow-
Ing subjects:

On a Car Brake. By M. M. S.

On Problems In Gunnery, eto. By R. H.

On a Cannon Musical Instrument. By H. M. B.

On Beiting. By E. H.D.

On a Geometrical Problem. By J.D. L.

On the Mississippl Improvements. By B. J. B,
and by O. P, 8,

On the Moon. By J. A. S,

On Employers and Employees. By 0. O.T. E.

On n Solar Phenomenon. By J. C.

On Another Explosion. By H.L F

On Transplanting Trees. By C. E. H.

Also inquirles and answers from the following :
0. A. W.~R, F, F.=D. L. W—J, L, R. B—¥. W.
~W,R—C. D.—8, H—A. F.—W, C. [.—E. W.

HINTS TO CORRESPONDENTS.

ta whose inquiries fall to sppea:
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
doclines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bllity of inventions, assignments, ote., will not be
published here. All such questions, when Initials
only are given, are thrown into tae waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure in answering brietly
by mall, if the writer's address (s given.

Hundreds of inquiries analogous to the following
are sent: “Who sells machines for recutting
hand saws? Who sells pure bred poultry 2 Who
makes brass castings? Who makes cider mills
that grind and press at one operation? Whose Is
the best boiler for generating steam to heat water
inatank? Who sells platinum, and what is its
cost? Who sells machinery for working small
screw propellers by band power?' All such
personal inquiries are printed, as will be observed.
in the column of “ Business and Personal,” which
I8 specially set apart for that purpose, subject to
tho charge mentioned at the hoad of that column.
Almost any desired Information can in this way
bo expeditioualy obtained.

[OFFICIAL.)
INDEX OF INVENTIONS

YOR WHION
Letters Patont of the United States were
Granted In the Week Ending

February 29, 1876,

AND EACOH BEARING THAT DATE,
[Those marked (r) are relssued patents.]

Alarm, electrie burgiar, W. H, Hodgers....... 13,
Alarm, electric fire, W, Gates, ... covvinieneneinne 1,00
Auger, earth, A. W, Morgan... cenne 154,089
Badge, H. H, BROW, . ovvivrvmrsssisssnssnisnsnes mae
Baking sprinkling sttachment, A, Ranole........ 15,20
Pale e, J. A, BOMWwieK  .oociiiiernmmiernninene PR{ N
Palo tio, J. K. and 1. A, B, HOMoR, .. «ovceieniee FT R
Bale tle, D, M, Mathlas, ....coovivinimmnnnsnenisne . 1T
Barrels, Anlablog, K. W, hlmmn ............. 174,238

Bearing, antl: friction, A. G. White
Bedbottom, B. PP CArter. . ...cooiviivmmnsninronea 174,082
Ped bottom, I, C, Mard . ..o
Ded bottom, spring, J. K, Lord,.
Dedatead, folding, F. M. Kibbey.....

Ball, door, I A, DIarkes. . .ooviiirviisrnnns .
Biard sable, J, Peek. . ..oooiiiiiminiinninsiissanes 174,15

Mrd cage. V. J. MoyoOrs . ... sovianssrenensiianes HLT
Blesching extract or homlock bark, K, Bradley.. 174,110
Noat an 1 trunk, combined life, W, K. Facer..... 194,208
Baotler, eulinary, €, M. Garver ., R | %
Book reck, O, P, Kubnle.. ... coone sesssnsstncenns 1.9,
Boot counter stiffuner. ote. J. J \4‘.(. « 1N
Moot heels, potishing, L, Omal, .. ..coiiaineninnnens M,

Noot heels, shnping, B, Taylor, oo
Doot-pegging machine, N. B, DIt Lopine,
Boot shiank support, J, 8, Nelson, .., .
Doot stiffeners, makiog, W. N, Bprague. .
Boot sample holder, J. D, Rridendoiph.,
Boot sale plate, ote,, K. 8. Perry
Dottle corking machine, ¥, J. Berry .,
Bottie stopper, A, Luthy.,

Box. W, Yon Darteln, .. «vons arse s
Neidge gate, draw, J, Bchunlnmu ......
Nridge, trass, B, Conkiin
Neotler, F. Martin, Jr R
Darner, mmp. W, I Parr.. wee 170,59
Patton, J. K, Bmith . 16
Can soztie, ofl, J0 W, Hesenrlller, .. coivivnnnanes mLm

« 13,0
e 1,08
. 1
e TN
e 1IN
vensnees TRO BN
...... 174,008
- o T80
wen 194,038
o AN
e TUI
o 1H

Can apener, J. 8. Dunlap, ... SH0800 0180 v0snenie LRENS )
Can, sheet metal, 1), SUelnnr. .. .ooiiiais connananns 10
Can, shioot motal, W, A, WIoks, .. .o0iiie o 100
Can nogsle, oll, ¥. W, Wissobirook,. o 1

Caraxle box, U weenees 174,800
Car axle box, Hobinett, Brown, and I'uhu are 104,08
Oar coupling, O, M, Mg, «ooooiimsmrarsirermasses wan
Car coupling, A. I, Crk.......... e 10,104
Carcoupling, J. O, Gentey. .. ooiovire e LU
Carcaupling, W, G, Hawley. ... e R
Carcoupling, J, 8, Parnell. ... ..., - 1L
Oar coupliog, J, A, Vogler,........o 1.0

amorphous muse. The Isolation of olefo ucid n a | bar magnots to form a compound 10 or 12 Inchos

Car, feeding stoek, J. B, MeFhanon (r).. 6,m
Cars, grato door for, £, M. Mibbard . oooiviel.. 1,00

Carbureter, J. R, Allen,...
Carbureter, J. Gray. . ..covscivsscssnne srssn %
Card grinders, bearing for, F. lc(mlllcl.. v
Carpet fastener, F. O, Clark
Carriage spring, T. F. Moore...

Conser, J. J. DUBD...ccciersvnnnnansnessn sassansen 5
Charcosal and acetic acld, ete,, H. M, Plcru e 100,292
Churn power, P, I, Lumlnley ..... sveavse sasadrnsn iam

Cigar mold, K. Du Bral (£)..ccvevinsiiiosanrans s B007
Clgarettes, machine for trimming, A, Montes, ..

Cloth, finishing, C. E. Scrimgecur
Clothes llne, L. Swell. ... ....oau0
Cluteh, friction, E. Reynolds
Cluteh, friction, J. TUrBer. .. .ccccviiiaiiis wrnsa 174,00
Cluteh, palley, D. W, Barnham
Coal scuttle, C, Smith
Coffee pot.J. MeConn...
Comb,B. F. Britton,.... . «eee
Comb,C. H. Noyes.........
Cork, composite. W. King....
Corn popper, C. 0. Peck..
Corpaes, coollag board for,
Corset, M. Cobn.......ccvat -
Corset spring, J. DaY... covvecians

Cultivator, M. §. Tarkington........

Cultivator, rotary, G. E. Hopkins..

Curry comb, C. B, Bristol (£)..oeeriiiiinsriiineen €924
Cuarry comb, T. J. Walsb....... wees 15EED
Demijotin, G, W, Banker. .. ..covveecss sonurennes . 156,004
Designs upon hard surfaces, B. C. Tlighman of ol. 176,147
Door, check, E. W. Chamberlaln......... 154,18
Door closer, J. Stevens......... 154,18
Dredging bucket, T. Smith. eee 176,015
Dress shield, C. J. Wiiber....... . 19,0
Eaves trough, W. F. Moultcn .......... « T30
Electrical connecting post, J. Kidder..... . 13,58
Electrical switch and cut-out, S. D. Fleld,....... 154,19
Elevntor, M. L. WYImAD......  cevvee soare nenees LN
Elevator, bydraalic, M. L. Wyman... by (B ]

Embalming apparatus, G. T. Parker.
Bmbroldery frame, E. W. Karker... ...

Engine regulator, electric. S. D. Fleld . 15N
Excelsior, plane for makiang, A. K. Hall 134,24
Fare register, W. H. Hornum.... - T2
Feedcutter, E.R. Hall... ... cccoaes R
Fence poit, E. R, and O. L. Pinney. vae 358,28
Fencep st, E Powell . ............. . 134,29
Flle-cutting machine, F. H. Browd........ vecene 154,000

Filtering apparatus, L, Prange....... i %-
Fireman's suit, J, W. Ostberg... « 138,254
Flooring, E. M. Kubn ... ....... e 134,260
Frult Jarstopper, W, Vom Hofe.......... et aAm W=
Furnace for portable bollers, W. J. F. Liddell.. 153,139
Furnace, metallurgic, J, Willlams........ ssssaass 134,100

Furnace front, C. B, Marthens. .
Furnaces, pushing tubes into, ete.,

P ‘l’ukcr l.l.ﬂl

Furniture, ete, Joint for, T. L. Ludcn . 1,28
Gage, T. 5. DIMLON.....ccccunv. cvearee voe v . a4,
Gage, recording steam, J. B. Edson. . 1,125

Game apparatus, F. Tros...........
Gate, G. Glibert .. ... ....
Gate, D. H. Kime..... saaane
@ate, Miller and Hillson. ...

Gate, farm, W. Hullett.............. 1T
Gold from quartz, obtalning, T. H, Cobloy . L us
@overnor, B. W._ Johnsoa. .....eeererrnnnnnns WL,
Grain binder, J. Garrard. ... <15
Grain binder, J. A, Kay.... s
Grain cleaner, E, W, Jolnson., . N
Graladrlll, T, AL HIML. . .ooinnininnnne - 150,302
Graln drilly, teeth for, A. H. DIxon.....c.ooveiee 198,00
Grappling device and frult picker, J. P, Adams . 134,102
Graver bolder, C. M, Howard... ....ooviien vunea. 154,158
Gun, machine, W, Gardner..... e 194,100
Hame fastener, J. K, Newcomb, I e

Harness, O. C, Eastman,. v
Harness saddle tree, E. I Kune (n

€, 90
Barrow, P, Plelfer ... .ccociivriinnss 154,088
Harrow, convertible rotary, T. l’ood'm 0w,
Harvester, Converse and Smith, .. ........ e TELID
Harvester, J. Werner, Jr, . ..oovue . .. 174,390
Harvester, cotton, Hill and Fayue.. vees 106048
Harvester, rake, P, §, Burditt,...... wee TELL1S9
Bay toader, H. L _Shields . oooovvninnne weae 136,04
Heater, feed water, C, B, Shepler .. .. . - 134,512
Hog cholers, remedy for, E. Royalty... S v % L
Holst, safety, 5. E. Stokes, Jr... . oo e TH.RIS
Hydrant, G, C. Balley....cocovnss e THISD
Hydrometer, J. J, Hieks........ ween 130,200
[ndicator, station, E. Peteler........ 14,91
Ironing sppamstus, G. W, Cottingham, . X0
Jourmal box, W, H. Robinson,......... . s
Kettle, stoam, 8. W, Chamberln, .. .ooviiiiiconas nLs
Kaife and spoon, combined table, J. Higgine. ... V430
Kalfe, pocket and draw, J. W, Felree, . .oooviiine 1L
Kalfe-scouring box, 5. M, ButtoB. . icierimnanes 10
Kunobato spindies, attaching, H, A, Dierkes.... 158,99
Lamps, gas lghter for street, J, Chapman .. ... am

Lamps, sigo for street, P, A, La Fravce.......... 194,000
Letter box, F. D, Bennett, . ooooeiiiarmires .

Lock, combiustion, H. Clarke (r).. LR )
Lock, combination, J, MeCaskey, .. .. LM
Lock, combination seal, M, Clulc m ..... o
Lock, door. M. LIEBA. . ..oiiiiiiinninns o s 104,564
Lock for drawers, efo,, L. L. Hat (RINL
1 ive, W. 8, lud (1. JORR 6,00
Locomotive firebox, G, W, Tiltes. ., .., LR R
Meat chopper, J. D, Adt ... oiiiirn conns 120
Meats, etc,, preserviog, I, Gaslileur, .. mam
Mechanical movement, T. O, Perry... 15,0
Meter, Uguid, T, L. Wt ..oooiiiinnnnns 17,0
MUl quarts, 5, I, Cawles.., e
Millstone plek, J. I Kndriss 171,000
Mooceasin, 5. T. Hutehing, .. mem
Mortising and tenouing macht PRI

Mowing wachine, J. B Tiaker, .. ... copmnnnres U4, s

Nall piate feeder, B ¥, Rice (r).. 4o
Nut eracker, C. B Martin, ... ...\ IRIN T )
Nutlock.J. J. Adgate ., L
Nutlook, . P Thomas, . ...oes 12
Organ bellows, reed, A, Dayton,, man
Organ bellows, seed, L. K. Fuller, . e N0
Facking, oylinder piston, C. M, l-uM RN
Packing pioton, W, W 8e. Johi......... .m.m
Paddle wheel, fosthering, R. hv'ui . e
Pan, baking, B, P, Foster. .. L
Paper box, G, M. White.,... crnnrens saeney TH NN

Paper cutting wackine, Cofin nd Ilom... e NS
Pegxing machine, W, G, Bodiong (£, g
Penell case extension, C, I, Downes.,. ..
Piaso Hd support, J. B, Shaw..
Planos, u-uu-m for, I. O-Il"...........
Mek, W L, Consland,,..........

Picks, manafacture of, J, C, lhll Whestrare aose
Plane for making excelsior, A, K. Hall ., covines
Manter, corn, O, A, And 2

Panwer,corn, J. V., Neams ...,
Planter, seed, Hilyard and Hobimer
Plow F_
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Pow, A. H. Pland.....
Plow, W. R, Pool ...oeeer
Plaw, J. W, R
Plow and m&‘lo.w S, Badbeock.
Piow shonlder, Blonntand Haiman. ........ooee 171,18
Plow, barrow attachment for, Jacobus & ai ... 171,091
Dooklock, D M Read....
Pollshine chuck, E. M. Pomeroy..
Post driver, Shelton and Smith. ..
Preas, 0. B, Boomer.............
Prinstiog pross, J. L. De Huoff ..
Privies, cleaning, H. G. Bull (r)..
Propeller, endiess chatn, L. Alvo
Puolley, F. H. Crafts ...... coovees v
Palley, ariving. D, Heer .. .oocooaenes 00
Paliey, power transmittiog, W. coodln:. <
Pawp, W. Adalr (0)..... abersEanaeseansa
Pump dbucket, chaln, J. A. Churekill.
Pamp, pneamatic, T. 0. Perry.......

v 10,50

T LTLLE LT

154,086, 174,087

Seientific

R E— gamﬁnmmts.

o 194,00

Age == ===~ 81,00 aline.,
1-:::5:?:“ “we== T75centsaline,
Engravings may head advertisements al the same rale
per lne, measirement, as the letter pros, Adver-
tisements must be received at publication affice as
carly as Friday morning to appear in next dsue,

VE IBL
HOISTING ENGINE

FOR ALL PURPOSES

10, Jurable, and effective 1
L LE“R}{IT um) M'F'G CO,, 168 l'enr& N.Y,

1o el

Pump, sand, B, FLADIIeWS. . .ocaamnmmrmrasinees 3 lza.m *

Pumps, gom cup for, J. E. Mooner.. LS

Purifier middlings, A. Greenleaf.. . AT .l _’_

Raflway rall, &, Sutton.....coveeeees o 130

Rallway ok, §. T. HOEBER....coonsusenesceos 15845 | gmant Tools of all nuao alto GEAR WHEELS, parts
m,nnm’:‘ S, Rrown 112, 15,118 | of MODELS, an materials of all kinds, Castings of

) o S - sSmall Lathes l~n Ines, Slide R"u.&c Catalogues lrer

Rake, borse bay, D. D. Dunn.. . ‘-:-:‘; GOODNOW & WIGHTMAN, 2 Cornhill, Boston, Mass.

K

Rake, horse hay, § Lessig ().
Refrigerator, J. L. Tucker ......
Hegister foot rest, hot alr, J. Keys
Roaster, pesnut, M. M. Northrup..
Rollers, sandiog, G. A, Crocker...
Row loek. T. Powling... ... «oee
Sad lron,Sallshury & McCahey.
Sadale.glg, A, Ortmayer (r) .,
faddle troe, P, B, Horton, ..
Safe. fireproot, D. Fitzgerald. .
saw,J. E. Emerson ... -
Saw, JIg. E. H. Benedlct........
Sawmill hesd block, L. Buxzell.,
Secalo beam, W. W. Reynolds.......
Seraper. mold board, F. C. Milliken.
Scraper, road, R. D, London.......
Seaming machine, Hine & Bentley.
Seed drill and planter, L. L. Haworth
Separator graln, H. Kurth......o.oimennnns
Sewing machine winder, W. E. Browning....
Sewingmachine shuttle, J Stamm.... ... ®
Sewing machine shos, Sawyer & Esty . 174,100
Sewing machine, straw, C. F. Bosworth.. ....... 174,108
Shaft coupling, H. ATbrecht....co.vceecenranans o 1T
Shears, ete., registeringitioket, R, McCulley...... 178,184
Shell. explosive, H. Tyler.... ... L1748
Shoe, B. Van HaverdeRe... « coocvienns aone .
Shoe-supporting meohanism, E, Lemercler (r)....
Shatter worker. A. W. Scavers, 2d
Stgn, street lamps, P. A. La France.
Sodacask,I. N. Herrlek..........oo v ooii
Spark arresterand consumer, W. H unllory
Stereoscope. A David. ...
Stocking, C. E. Wakeman...
Stove, hestlng,C. H. Blanchard..
Stove, heating., C. H. Castle (r).
Stove, reservolr cooking, Crowley ol al..
Stoves, mica light for, J. W, Elliot....
Stralner, rain water, W, P. Gill....
Straw cutter, B, Belcher.......
Styptic remedy, B, J. Fleld....
Saspender strap, F, E. Johnson,,..
Suspenders, B. J, Greely...... S
SWInE. J. G. TA¥IOTeiceeiercaeecannanennesseee
Teeth, instrument for flliog, C D Lndﬂ:.
Telegraph, fire slarm, J. H. Guest.. PRSP
Telegraph wires, {sulsting, J. Ohnslen! (n 8,554, c €55
Tinned blank, J. C. Milligan.......ce..c.ee
Toy holder, C. F. Packard.......
Tos pistol, O. C. Butterweek ...
Toy pistol, S. D.& D. C. Goodale..

. 134,064
194,28
2
74,057
174,219
15,22

Umbrells Jock. H. Clarze (r)..... o>
Valve spparatus, ssfety, L. Moore.
Valve, globe, J. N. Mat10ck (f).ecrvreacnnnns
Valve. oscilisting. A B. Clark.... ...... .a
Vehicle axlesnd wheel, B. F. Richardson..
Vehicle sest, F. Oppenhelm. ... eeseass e
Vehiclewteel, C. Les -.............
Venesrs, machine for cutting, H. T. Bartlett,
Ventfistion bouse, B. Abrakams.... ......
Ventliator, A J. RoDInson .....ovuveannennns
Ventt'stor for chimneys, L, A, Heard. ..
Vessels, rudder Indicator. J. A. Briebach..

Whiffletree. P. P. Kurz,..
Whitletres attachment, 8. G. Ptmnlon... AR
Whip socket and rein holder, Woodworth aat._ 174,

Wiod wheel, J. B.Loces.....c.ouveennriennnnnnsns 176,140
Windlass etc,, J. M. Mayhew -.e 14,20
Window frame, J. Skianer......... e 194,100
Window screen, J. 8. Willlamson., « 14,0
Wood-carvisgdevice, W. H, Doane ... PR b P ]
Wood, cutting kindling, £. R. Osgood. ... o 1T
Wool-washing machine, J. E. Ackroyd (r) . 8

OO J s MM - =i ovsoniass: sasasnsniossssrsnns o 1008

DESIGNS PATENTED,
51080 —Pares Boxes—~¥. W. Chandler, Brunswiok, Me.

Sl ~Cuarns ~C, A, Periey, Baldwinsyille, Mass,
8112, —Doon PraTes,—J. §, Shaddnek. Haron, Ohlo
SV —Uriyar —W, Tweedsle, Brookiyn, X, Y.
PIM.~GLoss Prozetar. —T, Atterbury, Plttaburgh, s,

A —Coaxy Coxn Kyooxee,—C. E. L. Holmes, New

Yorx elty.

J15, —~Borroxes.—W. W, Knight, Brooklyn, N. Y,

JI —Srreer Lastexy ¥, L, Plsch, New York city,
9,318, ~Pockey Book Crasr—8. Zion etal, N, Y. elty.
.19, —Laxr Staxps.—F. R, hemrmurxtr, West Me.

riden, Conn.

SCHEDULE
Dl aeth Goress OF PATENT FEES,

On appeal 10 Examiners-in-Chief.
On appeal Lo Commismioner of Pate
On spplicstion for Relssue
On fling s Disclaimer
On an sppiication for Design (3 years).
On spplicstion for Design (71 years), ..
O3 spplicstion for Design (4 years),

7 | other Dictlonaries. We wi

ANUFACTURING Bl'SIN&Q—Powor Ma-
B chlnn) md Moulds for Cement Draln P
J.W. STOCKWELL & CO., Porunnd Me

Every bouse ncnhlmem Mat
92.9&”5..%?%:::. o R

ANTED—A Draughtsman familiar with

scale mechanical dmwing, right line work, and
perspective drawing. A rmlmml sitaation for s sult-
-ble wan, Address, encloslng specimens of work and
references, Wllol’l)ﬂ‘l‘lllo\' B ID(JE co., Cun!on 0.

ANTED -~ l‘unoh. for punohln. "°$ inch hole
o 1% Inch {ron, 7 inches from edge, Heavy Rall
Ponch, or Q(nuhluer ‘mh duengnslnx Cluteh, would
answer, Address, givi description, with
terms, WROUGHT IROS BRIDGE €O, Canton, Ohto.

CORLISS ENGINE & BOILER,SI,IEO
-\ No. 2 Root Blower, Fu-el Shafrs,.

Iumxs teiden Planer.. .
lslu l.;nu & W I::mrv l.-ull S oy b

/ tools.

s x‘:’wfi’l“l.l:lllum No. 48 Beekman St., New York.

OR SECOND HAND MACBNRR\‘—Awly to 8. C.
HILLS. 5 Cortlandt Street. New York,

For Patentees and Manu-

facturers. Steel Alphabets,

Figures aod Panches,
Frnoa ADELS, MACUINERY PLATES. BRIGHAM & CO..

vors on )'leul. 11 Cornhill, Boston, Mass,
Send for lllnnntcd Prlcﬁ List,

IECULAR BAW MILLS, PLAYImS. A\D OTHER
Wood-working Machinery, tmade by S§. HEALD &
SONS, Barre, Mass, Prices ow. Send for clrculnn

BOUR on MAXING ANXD WORKING BATTERIES, Electro-
typlog, Plating &¢.,25¢. T.RAY,Box 185, Ipswich Ms.

OR SALE—In Rockville, Ind., Foundry and
Machine Shopa, Tooll and )lu:blnery. which are

running on full Ume—§3,000. Addre
PEAAC MeFADDIN, iockville, Park Co., Ind,

3000 Engravings; 1S40 Pages Quarto.
Price $12.

FOUR PAGES COLORED PLATES.
§#~ The National Standard.

PROOF~---20 TO 1.

The sales of Webster's Dictionaries thro! onl the

country {n 1573 were 20 times as large as the 'y

1l send proof of this on :ppl

cation, and such sale st{ll continues.

More than 'rnm'rr THOUSAND coples of Web-

stor's Un e been piaced In as waoy Public

Schools In the Lnlwd States, by State ensciments or

School Officern.

xcels all others In giving and defining sclentific
TATTON, [ President Hitchcock.

Pudliahed by G, & C. MERRIA M, Springfield, Ms.

CROLL SAW PATTEBNS—Send 25 cents for
designs NM. 2,18, 31, 53, u. 56, 63, 145, 183, 184, 189,
.I”. 'il ‘catalogue of 240 patterns,
b - 78 lLBSBLl.. Stratford, Conn,

ATENT POR RALB' A Water Wheel two
inches n diameter, In & case three (1) by five (5)
inches, for running hevln: Machines, &o., using very
littie water, lArlQ’ izes can be bullt, Address

. H. BTURGES, Saratogas Springs, N, Y.

JTEAM ENGINES FOR SALE.—I offer the fol-
lowing very superior Todd & Rafferty Engines for
ulz- At greatly reduced prleﬂ ll disvosed of before the 1st
of May to save removal, viz : One 18x56, one 14x15 (saw
mill), one 12x24 one luh one 10x24, one 9x20, one Tx16,
one 5xi0 on lews, one 'll? poruble one 5xi6, double
holsting: all first class and enunly new, Alw yarious
sizes and Kinds of Botlers. 1 will also furnish specifica.
llho|nn and estimates for all kKinds of rope and bagging ms-
chin
g~ Bend for dncﬁptlv; clénﬂn'a?d price,

Address
10 lurrlny Ft 2 New York, or l‘llnmn N.J.

~ FOOT LAI1HES.

W. E. LEWIS, Cleveland, O, Catalogues Freo,

\ ETAL PATTERNS, for Malleable Gray Iron and
Composition Ci ullnn, made by A, C, BECKWITH,
121 Broad 5S¢, Utlea, N, Y,

Bollinger’s Patent
Turbine
WATER WHEELS

Mill Machinery.

§F™ Yor Clreulars, addross
YORK MANUWM (l (‘0 .

BACING' BOAT ST0CK,

SPANISH & WHITE CEDAR.

Extrs lengttis and quality, from 3 16th thick up, planed
s0d unplaned, Also, full stock of HARD-WOOD LUM.
PEK snd VWNEERS, MAHOGANY, BATINWOOD,
HOSEWOOD, WALNUT, &¢

Inclose Samp for Catalogue and Price- Lid,

Geo. W. Read & Co.,

186 10 200 Lowlisat, 0,5tk & 6th sta,, K, R, N, Y,

American.

|APrIL 1, 1876.

[nternational Watch Company, Sehaff hansen, Switzerland.

Mechanical Watch Manufactory; Watches after the American System.

PUBII

C SALE

On Friday, April 21, 1876, Stadt House in Schaffhausen.

Water and Steain Power.
Half-finished Movements.

Every lhlnc in rmnpl- te working order. Tools, Parts of Watehes, Finlshed and

Work can be resumed again at once at the Establishment.

Descriptive pamphilets free of charge of Messrs. MANDEL & FRANK, 67 & 69 Willlam St., N, ¥

BONAFFHAY nll. 18th of February, |~’.6

THE

Bigelow Engine

The Cheapest and Pest Portable

Engine offered to the Publle,
Prive, 4 Horse Power,

o (ot

“w g o .

"oORK “"

" ‘!K " "

“woago “"

Price of Stationary Englnes:
Wilthout Imllrn,

4 l]nrm l’uwrr 1w
17
%o R\ llorlc Po'er y'-

1Bl

Fcnd for mullnl«l (,lrculu
and Price List

H, IL, Illﬂlll oW & CO.,
ew Haven, Conn.

STEEL CASTINGS.

Solid and Homogencous  Guaranteed tensile strength, 2
tung to square fnch. An Invaluable luhculmo lor nxpcn-
slve forgings, or for Cast Iron requ

Send for circularand price list to uu».e\Tth BTEKL
TASTING CO., Evelins 8t.. Philsaciohis, Fa.

With Disston's
Saws.

Sold by Hardware
Trade. LANGDON
MITRE BOX CO., ~ _
Millers Falls, Mass, 'C\ T

2 Send for Cir- ~ —
cuilar. Y

CAR WOBKS FOB, SALE,
RSBUR VA.
The Petcnburg Car Works, rnlly equlpped with new
!lucmnery of latest style, with a capaclty for mnklng

r day, and operated by the Company's water

power, will be =o0ld at nubllc Auction, on the premises,

onh the 29th of Mareh, 1876, at noon. Fnll particulars can
be had by sddressing, at Petersbu s
H. YOUNG, iden

WINFREE & \I'EACBAM. Auctlonem

1G PAY to secll our RUBBER PRINTING STAMPS,
Terms free.  TAYLOR & HARPER, Cleveland, O.

DO YOU Male or female., Send your ad-
dress and get something that will bring
you In_ honorably over $15 a month
MONEY l'fu lavcnl_or () lmlon. 173 Green-
ITBEBBY, RUGG & RICRARDSON. Man-
ufacturers of Woodworth Planing mc!n'

and Grooving Machines, Danlel’s Planers \llchud son
Mnl un roved Tenon Mschines, Morhttngu llould-

l l' ngl‘:llﬂ%l. and Wood-W
orcester,
(Sbop f' ormerly " gy"k% &

0.)
.. J. RUGG. . M, RIONARDMON.

OILERS FOR SALE—Two Babeock & Wilcox
Boflers of 150 horse power esch. nearly new and in
00d order, ata greatbargain. Also
eater. Address

one Stilwell No. 9
WAHL BROTHERS, Chicago, Ills.

BLAKES PATENT
Stone and Ore Breaker

Crushes -n mrd and brittle substances to
d size. Also, sny kind of
XE for Bou)s and for CONCRETE, &C.
o BLAKE cubsm»:n 0.,
—— New Haven, Conn.

0 o

Blind 8tile Mortising and Boring Machines will mortise
nro Blind Stilos at once for Fixed Siats, in all kinds of
od, regardless of Knots, mllu% per minute, leay
lx;glbem clear of chips, md rlll oro for rolliog siats,
per minute, K, Lebanon, Q
OLFRAM OR SCHBRIJTB-—TIID‘I(IIO ot
iron or 'I‘nnrutc of Lime, A regular sup
nlred State quantity per -nnnm -l-o au-m ou
. for shipment, Addnu LIP P, HARR
Brmd--y. New \'or\

A lO\l“l'l\-oAnnn wanted every-
when. Business honorable and first
. Particulars sent free. Addross

« WORTH & CO.. St Louls.Mo.

SOIENGE REGORD

EF'or 1876.

This work is just fresh from the press, and all
tho orders which had sccumulated have been
filled; and the publishers are now ready to receive
new ones.

The Borexcoe RECORD for this year—the fifth of
its publieation—contains 80 octavo pages and a
groat number of engravings, illustrating new dis-
00\'('!"0'{ novel inventions, ete.

Vasks 64 DICOVERIoh Th To e At el P
that have transpired during the rmdlnc mr. exhib-
(Ing 1o ope view the (nuqul e World
{n e following Departmenta

;a:m:.'a% .

-rmc Lézr L
no:m m.er

lbnszunm rcovun
MATERIA HP Il(‘A THER '
NATURAL HISTORY AND ZUOLOG  NTOTRNE

unamlglium' TERKESTRIAL PHYSIC8,
u;{_»}t{.‘r)m\ AND MINERALOGY,
BIOGERAPHY 'AND NECROLOGY,

Pverylg' reon who destres 1o bo well informed concern.

ing the Progress of the Arts and Sclences shonld bave &
“"".‘;!.,“‘:“;"5‘."',,’7‘",‘,‘ n;r lns hl "I & moss 1o
eres n Aluable Boo.

overy Household and Libra ShG Lo ool

Handsomely Hound llb«n discount to the trade,
Price $2.%. Benr, post-pald, on receipt ot price,

All the preceding volumes of Sciexos Reoonn
may be bad separatoly ut $2.50 each, or $10 for the
five volumos, 1572, 1878, 1674, 1875, and 1578, The five
volumes compriso & Hbrary of information which
every student or man of sclovoe should preserve,

MUNN & 00,, Punrismens,
¥ Park Row,
New York olty

DIE CONCU N"ll} AMTUNG,

INDIA RUBBER,

For Inventors snd the Trade, made lnlu any pattern st
short notice by F. H, H(JLTO\ 4 Gol .” 9
Establisted In 1965. SR el

FOREIGN PATENTS
THE (’FNI‘L NIAL.

There s no doubt that our (‘cnumnlu Expogi-
tion will attract to our shores multitudes of. repro-
sentative people from all parts of the world, and
they will take home with them many of our best
Improvements to introduce into thelr own man-
factures.

An unusual opportunity will be offered for sell-
Iing to these people such forelgn patents as have
been secured on good American inventions in the
respective countrics from which these wisitors
ocome,

At the reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to occur again, if they do not avail them-
selyes of the opportunity of securing their inven-
tions in foreign countries at once, =o as to have
their patents ready to negotiate the coming sum-
mer.

For cost of patents in the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO.,

37 Park Row, New York.
Braxca OFFICE, cor. F and Tth Sts.,
Washington, D. C.

AND FRICTION [t
v PULLEY ST

and Merphine nadit
lly cured, Maloless | no l:h
mn‘? for pﬂknhn. -

MBLEM OF LOVE OF LIBERTY, originated

J and designed by Hexny GueExTnxe, 233 Wood S¢,,
Philsdelphia, Pa.—~This fnvention of Mr. Heary Guen-
thor was patented Fthmn 23,1596, It can be executed
{n motal,wood, and inds-rubber: and as it may be printed
and photolith: phed. It I8 lnumd.d m bea pmrn for
Centennial Ba . Ribbons, Medal w&
Envelopes, Flags. Transparent hmemn. Bblde-.\"
hper. Pocket-books, G 'ass and China an. ete, It uuy
also be used as an or t for fra
any kind of jewelry, It resents a hcnrt in vhkh
there Is a winged Cupld holding a gtreamer with the
mmm. ** Love of iberl)'" u **1876." The

** Love of Linerty'" col ing 13 ietters, remind
nl of n:e 13 original States of onr Republic. The whole
{s surmounted two Kissing Doves, supporting be-
tween them the old.venerable ndependence Bell.marked
with the ever memorable year * 1226."

The Inventor Is willing to sell the right of manufac-
turing the above statea ml le. For furtber Informa-
tion, apply to .\K\‘ GUENTHRR,
= \\ ood St., Phlladeiphia, Pa.

D IDGE'S FOOD ror IXPANTS & lxvn.ml- the stand-
and preparation of its kind In England and America.

lI Pays o Advertise.

Every business wan admits the necessity of advertis-
fng. All who haye tried ft know the advantages and
profit of so dolng. Butitis notall who advertise that
do 1t advantageously, and in the moat effective manner,
to derive the greatest benefit for thelr money. Asa
rulo, it 1s the best economy to advertise what one bas to
soll or wishies to purchase, in papers having the largest
circulation among the class of persona lkely to be in-
terested in the article. Parties haviog Manufacturing
Establishments to sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, ron Dulldings,
Furraces, Heating Apparatus, Steam Engines, Bollm.
Wood and Iron Working Machi + Agricul I Im-
plements, or Contracts for anlneeﬂu Works of all
kinds, will find that it pays to advertise in the SCIEN.
TIFIC AMERICAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertising medlam cannot be over-estimated. It goes
foto all the machine and workshops In the country, and
is taken at the principal Jibraries and reading rooms In
the United States and Europe.

We (nvite the attention of those who wish to make
thelr business known, to the annexed rates:

Back Page...... ol na PRk SL00 a line.
Taade Pape. - xcaincasse N e L
Business and Personal., 100 a line,

Engravings may head advertisemonts at the same rate
per line, by measurement, as the letter-press. Adver-
tisements must be recelved at the publication office as
early as Friday morning to appear in next lssne.

1f anything is wanted in the mechanieal iine, sdvertise
for (it in the SCIENTIFIC AMERICAN,

If one has & patent or machinery to sell, advertise n
the SCIENTIFIC AMERICAN,

0%

The Supplement.

Noxt to the SCIENTIFIO AMERICAN, the W'“F"‘
TIFIC AMERICAN SUPPLEMENT humhll-:u'.
culation of any paper of iis oA m
PLEMENT fv a disttnes publication from (b8 PEL 0
TIFIC AMERICAN, and has & large elrealation fOr
than amopg the subscribers of the regulsr
Terws for advertising are very 10w, % “‘m"

Back Page, tinted Cover. .. la.alh&*
Inaitte Page. ...o..ons v e s 1o 200, @ i) IRAERTION.

Discount for large space.
Address the Publisbhers.

ann & Co.,
1\137 park P‘“"-U‘W York,

——
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W he readil &ltud 10 Store Fronts
OOF, and » nrdlu1 absolate m(»rcl-m; Ao
lum\ b’mnn l'rh‘lln louses, OMees, and he hool 1*
\J and c-nnnl ot out of ordaer.

In Hoady, New Mud Editions,
Cataloguo of PRACTICAL AND llvtmmnr Booxs
by Wonry Carey Daird & Co. o 98 pages.
Catalogue of a oholoe colleotion ot Puvnm Ly
SORXTIFIO, and Koowouio Books, o,
List of Books on STEAM AND THE SteAM ExaiNe,
MEcHaxtor, MAacHIXERY, and EXoiNeenive. o,
unot Important Books on MeTALLURGY, M.
. STRENGTN OF IAuluu. UMEMICAL ANALYNLS,
Alul'llo. ote,
A Cataloguoe of nooluon Dyrovg, CALoo Prise-
N0, Corrox and WooLEN MaNUFACTURE, o,

List of Dooks and Pamphlots on the Connexoy,
ln Fixawoms, Poriricas Bcoxouy, snd KiNosen Sun-
o,

W'.Au or all of the above valuable Catalogues wil)
lnon: y’-m Eratis, and free of postage, on applics-
- We are n recelving and Kev| In stock the
'm:on'li %nm.un AND Allll:f‘n:s SOLENTIFIO

DK ullaoe L, “':blluh o..ml: pn;:omd |: furntsh

or a merican

O Sohiiasrions Tu' i Eepaiamans of e
ture.

HENRY CAREY BAIRD & CO.,
IxousTRIAL PURLIsnERs, BOOKSRLLERS AND INPORTERS,
s S10 WALNUT STREET. Philadelphis.
Kl BASTET MAGNETIC ENGINE AND
JBATTERY, for running Sewing Machines

ud onku thes, niing Presses,
u Parior » na, or mu:a .-
:; MPLE—-

?l 4 ur Foot
—ECO mm,u& Agents wanted in
ovw un and or o

E BAS

hn and price list
.1‘ n xuusfgc EN-
NE CO  Falladeiphla, Pa.

[II I“Iq?J WROUCHT

IRON
BrAmS & GIRDERS

E UNION IRON MILLS, Pittsburgh, Pa.—
uu.uo.alh‘n«n snd

uud) 2 wh m a«lﬂ welds between Lhe

nnfn.' feh hvn proved so objectionable In the old
m ufaot u!n.nn ::llnly avoided, Weare pro-

favorable as can be
ebwn

or desoriptive It + Mddress
Fo Cor Ui nion fron Mills, Fitibargh. Pa.

WHIPPLE’S
Patent Door Knob.

American Institute M
this method

mmmmom -
1 mm.uummc‘:’u
m be regulated to sult

= ”tlmu‘ or
any H o.ﬂ)oonwua for Clreniar.

PARKER & WHIFPLE COMPANY,
West Meridea, Conn., or ¥7 Chambers St.. N. Y.

Eatabllabed in 163
LOYEJOY, SON & CO.,

ELECTROTYPERS ani § STERETTPERS,

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

SZAJSEER FULUETY SOty B, &

GEORGE PLACE,
121 Chambers & 108 Heado 8t3. N, Y. Oty

ATENT DOUBLE Ecmralc CORNICE BRAKE,
Mnnbcmredcd“l OMAS & ROBINBON, Cincln-
ars,

natt, 0. Send for
PATENT

FPlaning and Matohing

n‘v ar Wood- wo! rklng nnculnary
00D'S CMACHINE ( CO.,§# Liberty
s:nd for Clroulars, ete,

67 Sudbury Bt . Hoamn
A WEERK.—Agents wantod everywnoers, Bu-
4 sinoss ncrm‘neu! and frst-class, For further
~ particulary, address
J. EB\\LDY & CO., Richmond, lml
T BEAUTIFUL EVER-BLOOMING

ROSES

Pot Roses, sultable fur fmmediate Aowering,

IeDl ely b‘ mnll. ponpnm Five splondid variotios,
all labeled, 2 do. 82, 10 do, 83, 26 do. 84,
35 do. 85, or 10 cents each, additional, one Mug«

pificent Premium Rose 1o every dollar's worth or-
dered. Send for our new hl;l )I" 1'0 ROSE CUL-
URE. asd chioose from over J O fhost norts, Wo are
the largest Rose. Growers In Amrnrn. and allow pur.
chasers to make their own M.‘Inllmu ﬂullu]nvl on
uurnuu-et( Address THE DINGE ‘MHI
., Bose Guowens, West Grove, (hulorl

s5 to $2 per dsy at home, L

sampios worth ll
free. STINAON & Co, Portland, Me,

ong SAVETY HOISTING

Machinery.
NO. 34N BROADWAY , NEW YORK,

OTIN, BRON, & 00,
UNCHING ot aaransi SR TERS
DROP PRESSES MDDLKTOWN, CONN. "
Boult's Patent
Roversoe Motion
Panoling, Varlety
Moulding and
Dovetnlling

Machino
cuts Panoels o

any design or
style of mould in
the polld wood

with noatness
and dlspateh, In
& Arst clam
Bhaper Edge
and Beroll
!I oulder

general
pmcullmu ulth

thick or thi
stuffs, mela

Durable, and Eficient,
¥ fend for Pumphlet snd
Sample of work

{mproved Solld Bteel Cutters for
all Kinds of Variet Moulders
myh to order, snd warranted

7' maoHINERY O
" A-" o Creal M c‘n

OF atars 1a T world. Are Ruted 1o the new Triduse
Bo‘ldlu. Lenox Lib Mulmlnl Have bhoan for
are andorsed by eading architects of w- world

AMES 0.
AGENTS WANTED, - i

CELEBRATED FOOT LATHES,

Yoot Power Nack.geared Nerew
(athes, Small Hand and Fower Mlan
ors for Metal, Small Gear Cuatters,
Slide-rests, Dall Mackhines for Lathes,
Foot Scroll Saws, light and heary,
Foot Clrcular Saws Just the
thing for amnteurs nond arel
sans, Selling everywhere, Send for
[lustrated Catalogues

N. N, BALDW LN, Laconia, N. M,

PATENT SCROLL SAWS,

nars

Our specialty is Beroll and By u-- Over 50 Ma
chines 1o use. 8L RIOR TO A A\I' LESS FRICE,
CORDESMAN, I(I:A\ & O

Cor. tnd & Central Ave.. c‘lnclnm 0.

%. GOULD. Newsrk, K. J.

MPORTANT FOR ALL CORPORATIONS AND

MANF¥'G CONCERNS, B-orﬁ' Watchma 'o
o Deotector, upthlo of ’cmu & controlling

o0 different -u-

'k‘b lﬁ‘lk. P' '.' ” a (‘o ol’&a".ﬁ'
was Proceed!

ia my lmrot .luc 10,

All slzes atlow prices.

tmo‘l my Patent,

"‘I wiaw

NONPAREIL FARM MILLS

Yer gristisg CORN azd COB LO“-IIAL. OATS,
xn!liMclbﬂAN‘ﬂulu SIZES, r MAND
2 POWER. Ilwsrated FPanmphlot

L.J. MILLER, 181 n.‘nomm..muum.o.

THE ImMPROYED

NIAGARA STEAM PUMP,

$0 to 7 Peari 8t , Brookiyn
ﬁ““ at 40 Jokn St.. \'u 'tork

orman Hubbard,

BOLX MANUPAOTUREN,
ExaiNgs AND BOILERS,

Pulloys,Shafting and Hangers
a Specialty.
EAGLE FOOT LATHES,

With Scroll and Circular Sa
ments, Slide Reat, Tools, &, ;

con.
theae and every tool noeenury
atour or Artizan. for

WM. L. CHASE & CO.,
* & 7 Lihertv 8., New Vork.

Wall St. Caricatures.

A NEW DOOK, 48 PAGES, containing 14 engraved
Justrations, WITIE INFORMATION FOR ATOOK SPECULA-
TONN, l'rh'n o'oth covers, 10 cents; paper covers, Iree
by mall. TUMBRIDGE & CO., Bankers and Brokers,
2 Wall Street, New York.

FL}.BT“‘OO D SCROLL SA “'
Especially adapted to the

l"lm-. nnd moul ArlITllc Worr.
rre
Curtin T E°wou§’

Cutting n \\'OU ,SHEL
nod METAL

&o ¥ Evary \lucnlue Warranted as re-
pnumm Price §10 to 815,

Send stamp for Uc-crlpu\-n Circular
and IMustrated List of Designs for
BRAC lsle.T:. m)\l';. EASELS,

28, &0.
'I‘RUMI' lll!()'ﬂ. e Prso
limington, Del

Gadiner's Pat. Centnng & Squaring Attachment

FOR
LATHES,

R. k. STATE & CO., Springfield, Ohio.
$12
“! I)l

n doy st bome, Agents wanted, Outfit and
tarma free, TRUE & CO,, Augusta, Maine.

JLIAM HENRY KING—-ALBUMEN MANUFAC-
"URKER, 78 & 80 81, Andrew Street, Liverpool Kug.

The HOADLEY
PORTABLE STEAM ENGINE.

WIiTH
AUTOMATICAL CUT OFF RECULATOR
ANVO

BOALANCED WVAEVE

SIHLNYS B84 JSIHM ILVLS *

THE BEST " MOST ECONOMICAL ENGINE o
SEND FOR CIRCULAR

THE J.C.HOADLEY CO.LAWRENCE,MASS.

Planing & Matching,

Moulding, Re-sawing and Tenoning Machines, Scroll
Baws and General Wood- Working N nrhlnrrv
JOHN B, SCHENOK'S SONS { Matteawan

send for Catelogug, u'alnmn)b Ny .olty.

CLARK & COMPANY'S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

Rear Windown or other o """'l.'
woop Nlll"r Kt
anlll:-m Clar

making them FIRK AND BURGLAR
In various kKinds of wood, sultable for
S ahuttars wre self-acting require no machinery

hr{‘nn- handsomo in appearance, and are the best and cheupest

Dalaware and i{udson Cansl Bullding, Manhsitan

ullnllnr
in dally use In every principal city throughout Europe,

WILSON, Manager, 718 Weat 26tk 8¢, New York,

and at Lumlon l'uh chn.. l|u.ln Melbourne, Ac .hc

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &«c.
Send tor Catalogue, DAYID W, POND, Sucecstsor to

ll ( ll'n W. POND, Wercester, Mass,
wtyles

Heainard Ml“lllg Machines iz

§F™ Send for circulars o B, M, M, CO,, 131 Milk S¢.
Doston, Mass,

S M CARPENTER ¥,

T

N\hLlM‘T(’IHK OF FIRST (‘H\!s! TAFS AXND
DIES, Pawtucket, K

wanted___'ro \lnnurumn-r- nul l’urm«wl (T8

ful patented articies for manafacture,
sultable for sale by Bardware deslers, CUsal will 'r‘plld
for rwnu or advance made for royalty, Addres ¥,
I'Il IT, care Prayr & Co., Buffalo, N. ¥

DECALCOMANIE,
o TRANSFER PFICTUNES, with ek of
94 s, Eiving full (satrsctions (o JLie new
and besutifal art, sent postpald for 19 cla,

108 aan' b pletures, 08 ctn, They are Heads, Landscnpen, Animals,
Mok, lascta, Flowers, Avismn Leaves, Comie Pigures, ‘,,
They cun be sasily traseferred Lo a7 artiche oo oo o lmitate 1)

oot beatilind paiuting.  Adeo, s.-...l..cgu cnaouo;
Bor 10 cta | M0 fur 64 el Agents wanied,
Address J. L. PATTEN & OO, M3 Willtas Stresd, New Tork

Corrugnted lron.
Iron Bulldings, Kools,

Shutters, Doors, ele,

MOoARLY IROX BRipox
AND l«wr CoMPANY,
UMce, 5 Dey Street,
New Vork.

E¥™ Send for ctrculars.

The TOLL-GATE! g;,::ot:e"'r*gz{{,:i},;
lnd! Address with stamo, C.ABHEY falo, 8 ¥

Water Whesls.

More than four times a8
many of Jad, Lefel’s Im-
ved Double Turbine
NVater Woeeis to operation
than sny other king

FOR (H\RL[ES PREQE\T

Get the TOM THUMB TELEGRAFPH, put up In nea
lttle boxes talning workiog der, ph ap-
parntus, battery, Key, wires, and chemlicals, complote,
rondy for oparation, Price $3.60, with full direotions,
Can beé seen In practieal operation at the ** Sclentifo
American'’ office, 7 Park Row; at Packard's Business
College, 506 Hroadway ; and many otber placea, Besldes
telegraphing, many beautiful experfments can be made,
such 08 the magnetic curves, electrio light, lifting
welghts, making compasaes, magnotizsing knives, eleec-
tro-plating, &o, F, C. BEACH & CO,, makers, 3¢
Canal St., near Conter 8t., New \'nrk

FREE TIGKET
To Philadelphia ;‘:1.‘.‘55‘.’..;...“ -
u-m'. hom Anr poiat in U, 8 east of Utal
Aboye R. R, Ticket (it also
admita wOenun'l Grounds)
AR P T ol e A
or our paper, pletul o
mm::r': P’ ¥ nmdrunln‘),u postal card,
Tormqr mq, of paper nml ots, Ad-
dress: LLUSTRATED WEEKLY,
No. 11 Dey bt Now, York,

Second Edition of

rinkles and Reci pes

NOW READY.

Useful Hints, Suggestions, and Recipes,
For ENGINEERS,
MECHANICS,
FARMERS,
HOUSEKEEPERS,

and

CONTAINS

The conocontratod wisdom of the practioal cors
respondonts and tho able experts who bave con-
tributed to the BCEsTIvio AMEriCAN during lato
yeurs, Al#o the cronm of the Practionl Mechunism
series by Joshua Rose, together with a now paper
on testing motals by Professor R, H. Thurston,
Simple rules In stenm engineoring, besides hun.
drods of valuablo trade seoretsa and rovlpes,
Hondgomely bound and coplously Hlustrated, 250
puges. Prico, post-pald, $L.50; with Soresroro
AMERICAN, for ono yoar, $4 20, Address

H, N. MUNN, Publisher,
837 Park Row, Noew York olty,

PATIENT

OLD ROLLED
SHAFTING.

The fact that this sbafting bas T par cent greater
umnﬂm. # finer Guiah, n{ ) lruor 1o o, than any

h usoyonders it adly th? u‘on loal,
also the wln manufacturers o
Corprine’ Par, Covruixag, and lunuh m
elo,, of the most wpmud ll)'\n
-pmlmrmn to

T

P, 0, Box T,

Wo

1]
1wt malle:
4L AUGHLING,
Street, 'nd and A\rnun l'uul-umh "Pa.
) 5, Canal Street, Chile

TRADE |  ENGINE.

Notaelonss ln uponmm - Perfack
In workmansbiip—all light parts
of Cast Bloed,

Every Pngine indicsted, and
Yalve correctad o {]"- Uw bigh-
et attalnabile reeul

Warranted superior 10 a0y
semn! - porwable Kugine In the
markst

Bead for Price List sand Clr-
cular,

Hexnuan & Hpnonul
ropy M'v'a, Co,,
Duyton, Oblo.

m‘vm.uus.

TO EL "( TKU-I’I TD’“!.
SND WATUHMARK

BATTER l)’-. CHEMICALS, AND MATERIALS
seta or single, with Books of Instructon for Niekal,
Goid, sod Siiver Plating, THOMAS HALL, Manufae-
taring Electrician, 19 flromfsld Street, Boston, Mass,
Illunntr-l Catalogas sent Iree

Water Elevators.

WM. E. H\l.l &

0
Wi Lake St., Uhicago. Park .u;, New York.

{ENTENNIAL DRILL CHUCKS ARE A SUC.
! CES They hold 1-64 to % o, and warranted, Sent
by wall, prepatd for l-,_.S kn.'x for new reduced Price

List of Lathe and lnl: buc
- F. CL ~th\\ Hartford, Conn.

Blowers

FOR

AllPurposes
The CHEAFPEST
and BEST now In use.
ALl WARRANTED,
EXETER MACHINE
WORKS,

Sole Makoers,

140 Congress St ,
Boston, Mass,

e Gutta Percha

snd INDIA lll IIHFI' Imparted and for sale by
GEORGE A. ALDEN & CO.,
. Boston, Mam

of Improved § Styles for

SHINGLES, HEADING ANDSTAVES.

Soie makers of the wall known [xraoveD Law's PaTexy
SHINGLE AXD HRADING Sawire Maicuivx, Forclren-
lars, sadress TEEVOR & CO,, Lockport, K. ¥.

OR SALE—A Valuable Patent, that T will sell

$0 anYy person or Arm at & grest bargain, For price
apd description of patent, sddress LEROY C. PALMER,
North Ferrisburgh, V.

Munp & Co’s. Patem Ofices.

Establishod 1846.

T'he Oldest Agency for Soliciting Patents
in the United States.

TWENTY.NINE YEARS

MORE PATENTS have been secured through
this agenay, at home and abroad, than through any other in
the world.

They employ ns thelr assistants a corps of the most ex-
perfenced men A examiners, specificstios writers, znd
draftsnen that can be found, many of whom have been se-
Jected from the ranks of the Patent Office

SIXTY THOUSAND Inventors bhave avalled
thempelves of Munn & Co.'s services In examining thelr in-
ventions, and procuring thelr patents

MUNN & CO., in connection with the publication of the
ScrexTirie AMERICAN, continue to exsmine fnventions,
confer with inventors, prepare dmwings, specifbeations, and
asalgnmaentaattond to Aling applications in the Patent Office,
paying the government fees, and wateh caco case step by
stop while pending before the examiner. This Is done
through tholr branch office, corner F and Tth streots, Wash-
Ington. They also prepare and flle caveats, procure design
patents, trademarks, and reissoes, attend to refected cases
(prepared by the Inventor or other sttorneys), procuse copy-
righta, attend to Interferences, give written oplntons on
matters of Infringement, fornish coples of patents and, in
fact, attend to every branch of patent business both in this
and o forelgn countries.

A spocial notice Is made In the ScixxTIFo ANERICAN
all inventions patented through this Agency, with the name
and realdonee of the patentee. Patonts are often sold, in
pirt or whole, to persons attrctad to the invention by such
notioe.

Patents obtalned in Canada, England, France, Bolglom
Germany, Ruasia, Prussia, Spaln, Portugal the British
Colonles, aod all other countries where patents are
granted at prices greatly reduced from former rates.  Send
for pamphlet pertaining speclally to forelgn patents which
states the cost, time granted, and tho requirement for esch
eountry

19 Congress St

EXPERIENCE,

ot

Coplea of Patonts.

Porsons dealring any patent lssued from 1588 to Novemn
ber 96, 1567, oan be supplied with official coples at & rea-
sonable coat, the price dopending upan the extent of draw-
{oga and length of spocifications,

Any patent lssned since November 27, 18507, st which
trme tho  Pateat Offico commenced printing the drawings
and spocifications,may be had by remitting to this office $1

A copy of the alalms of sny patent lssued sinco 1586 wil
bo furnlabed tor §1,

When ordoring coples, ploase to remit for the same as
abave, and stato name of patentes, title of tnvention, and
dato o patent.

A pampllet coutsining the laws and full directions for
obtaining United States patents sent free. A handsomely
pound Reference Book, gilt edges, contains 140 pages and
wany eogravings and tables (mportant to every patentes
and mechanio, and (8 & usoful handbook of releronee for &y
erybody, Price 25 cents, malled free.  Adaress

MUNN & CO.,
Publishers SCIENTIFIO AMERICAN
37 Park Row, N, X,
Buawen Ormioe—Comer ¥ and 7ith Streats

Waablngton, D. 0,




~ momics), and fireproof. Send
Ty

ra22

kRt H00R M.

may head advertisementa af the same rale
periing by mosmrement, ar he letter pres.  Ad-
pertisements must be received at publication ofice ax
early @ Friday morning to appeor in nert lenic.

THE ALLEN GOVERNOR

K. fluntoon, is the on'y one which will
llvﬂld‘:'y.!'l'm all sdjastable cut-off engines, and Is
wareanted to be the best governor ever made for
all cngines, It (s simple In constraction, no Hahle
to gt out of repalr, neat Io ap noe, nofselons, u?‘
werful, vory seasitive, wiil fast s Hifetimo, w‘m MAYE
ol, will save a large romon of the engineer's time,
and I sold st & roasonable price. -
“An!("rtllttt;ol‘?mmuo flovsx, l\o-r'\)x
STrLixax B, ALLES :~We have boeen running a ¢ orliee
Engine built by Willlam Hareis, of Providesce, R. 1, and
have been troabled not 8 little by great irreguiarity of
1 could pover opea the throttle-valve more than
t ope turs withont running & degen revolutions
shove spoed. | bave bad to handle the throttle-valve Arty
tmes a dav, ing to joad, and had compiatuts of
trns;lu constantly coming in from foremen of
the orent de) ents of this estabiishment. A few
r. Stetson's orders, ot“t.“' wuv'::'r“e;;
g 1t on top of the old o
B g atoue 'K'r."m.:. dlr':'ﬂh w‘ the c‘nl#r:.
W 1 & short time placing It In position and stari.
ll: l",r:b%ulh'n. forthe first time althce the engine has
beugm we apened the throttie wide, the engine mMaK-
ng her destred spoed. Since then, -llh‘ man'l’;l‘nnl k::n
r;fll As and with sieam pressure ranning
o nds, the cn:n';r has never Incroaseo or di-
miniehed one half a revolstion,

Our saving in coal has
f elight per cont,
e '.lgll.\.‘-‘ ﬂ.'l‘xlllll.l\gll('K.lfn l:(';"r"’.‘_e
W, %=1 most cheerfully endorse all the abo
tahma f my cagincer, JOHN STETSON.

WOOLLEN MI l.l.._-rlﬁ(‘_nuﬂln PRODUC-

N.
Hixsparx, Mass , July 3, 1595,
We are ualng on our steam engine (Wright's) an Allen
Governor. It is the Dest improvement we ever adopted,
We sre eoabled to run our brosd, one-hunared-inch
Crompton Loowms from four to five picks per minnte
faster than we ever could before. It enablesus to in-
crease our production s0 that the ** Ten-Hour'' systein
does not lnterfere with our production. We cheerfully
recommend i1 to '] using steam as 8 motor, and wishiog
10 economize. HINSDALE SROTHERS, per LUKE M,
HENREY. Sap't,
HARRIS-CORLISS ENGINE.~ REGULAR
SPEED.

Rexresw M'2'G Co., ADaxs, Mawms., Sept. 9, 1§75,

We have two Alien Governors now (n operation, one
on our Harrie-Corilss Cloadraoln: }anur'“-’mi '(‘; h'nre
sever Enown whiat regular cy«d was unt wese Gover-
pors were agplied. JAMES RENFREW, Ju., Agent.
AS 5008 &8 those governors are known they will largely
supplant all others, as, by saving fucl and enabling ma-
chinery to ran steadily st a higher speed. they will pay
for themselves every fow weeks or months, Great num-

to Y

bers of them are being sold even In these dull times,
We deslre a
neers or Machinists In every city where we are not repre-
seated, to sell these governors, Persons wanting gover-
nors, or desiring to sct as selling agents, may address

STILLMAN B. ALLEN, Boston, Mass.

wod, responsible, first class firm of Fogl-

The perfected ADAMANTINE BRICK MACHINE s
the only successfal’ Front Brick Press in the world,

Eight men with two machines will make and set in the
kiln twenty thousand (20,000) beautiful Prossed Brick
per dl}-n rde at a lew oont n common bdrick, and
worth four times their price in marke.

18 works Winter and Summer, 1aln er shine.

The only Mschine that can make pressed brick that
will burn without chec , Cracking, or bursting.

Machines can de seen full operation st Roches-

ter, N, Y.
¥or circulary or Information, sddress
G. E. FISHER,
5 Masonic Block, Rochester, N. Y,
BOGA‘!DUE' PATENT UNIVERSAL ECCEN-
o

TRIC MILLS~FPor grinding Bones, Ores, 8and Old
cibles, Fire Clay, Guanos, Ol Cake, Feed, Corn,
Corn and Cob, Tobacco, Snaff, Sugar. Salts, Roots,
Spices, Coflee, Cocosnut, Flaxseed, Asbestos, Mica,
etc,, whatever cannot be ground by other mills.
Also for Palnts, Printers’ Inks, Puste flsoking. elﬁ.
JOUHN W, THOMSON, successor to JAMES BJGA .
DUS, corner of White and Eim Sts,, New York,

To Roofers, Builders, & Property Owners

—

A complete Roofing for ”rr Square, durable, eco-
4 or Samples and Circulars,
: MAKTI&._Gcncm‘ljogﬂnd: Nt!.erhu.
P. 0, - alden Lane
0. Box £3u, and § Liberty 56, N. Y,

partianeri || Aaal ) o o 1%
they elibon, '~ Wk | -~
— N.V.Ju.l!:h‘l‘ 4 ‘

LSRR e

Inter-State

[ndustrial Exposition

CHICAGO, 1876,
A GRAND EXHIBITION

FOR THE

CENTENNIAL YEAR!

ENLARGND & IMPROVED I¥ ALL RESPROUTS,

All Manufactyre
Wit thetr “'n':‘r"v‘-.' AMisans, and Inventors win con-

re naking a
I;Libfml:‘::;':.l:'l‘:v::’r" 'rudurln l,r{nfvr u.‘r ,75‘:."&'.'.5'4,'.‘.
Ceriainly siiasy! of visitars trom shroad who will

Will Open Sept. 6, 1876.

Applications tecetved st
furllier lnformstion, .'m.?, 1

JOHN P, REYNOL

n“uy thne For Vianks and

DS, Socretary,

A WEEK 10 Agenta, 014 -
77 male, (6 their ivoals ‘IQI:A:'LHIIIHI"I Ve vhER
Address ¥, 0. VIORKIY & CO., Agunia S

Scientific

. — —

i

Anericam,

[ArriL 1, 187%6.

T adwtismas, ROOTS' FORCE BLAST BLOWER.

FIRST PREMIUM
W AWARDED

AT

PARIS AND VIENNA.

SPEED ONLY 100 TO 250 REV. PER M. SAVES
HALF THE POWER REQUIRED FOR FAN.

P. H.a& F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

PERFECT

\g rQ

NEWSPAPER FILE

O —

The Koch Patent File, for preserving newspaders,

mﬂ.ﬂnﬂ. and samphiots, has been recently improved
price reduced. Sabecribers to the SCIENTIFIO A¥E-

SIOAN and -SOIENTIFIC AMERIOAN SUPFLENENT can be

u&\plm for the low price of $1L.50 by mall, or §1.35 at the

office of this r, Heavs board sides; tmscription

“SCIENTIFIC AMERICAN.'"in gilt, Necessary for

every one who wishes (o preserve the paper,

Address MUNN &£ CO.,

Publishors “ BCIENTIFIC AMERICAN."

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

¥. B FRANKLIY, V. Prés't.  J. I ALLEN, Pres't
J. B, PIERCE, Se¢'y.

HABTFOERED, COXNN.
Niagara
SteamPumpWorks
EsTARLINNED 198,
CHARLES B. HARDICK,

No. 28 Adamns Stroeot,
BROOKLYN, N. Y.

Eureka Lathe, $9.00.

2~ Send for Circular. &3
EUREKA M'F'G CO., 171 Devonshire St,, Boston,

Shoefler & Budenberg, Magdeburg, G -
Steam-Hydraulle Gnéxgu. etc. Sole depot,
w. UERMANN, { C 8t.,N. Y.

W. C. DUYCKINCK,

IMPORTER, MANUFPACTUREER, AND DEALER IN
Railway, Machinists’ and En~
gineers’ Sti‘pelies

50 AND 52 JOH TREET,

P. 0. Box 4101, NEW YORK,

DITCHING anp EXCAVATION.

Machines from two horse power upward—digging all
sizos and depthe—saving from 30 to 700 per cent—alm-
ple, ea-n{ worked and kept in order. For Clrculars,
sddress HANDOLPH BROS., P. O. Box 22, or 111
Broadway, New York,

2%, % Do Your Own Printing!

$3 Prem for curds, labals, enveloges, et
wlses for Larger work,

Business Men &0 el pristing sad advertls

ing, MYe mosey aad increase trade and

. 1 1n Amateur P"'“..'S; The Girls oe

mtgﬁo s QEAVE great fum and - fat ot

E “ s)'lnu-‘. Sezd two uun‘r for fu)) onta-
e s

SR RS GO Mertden Conk

DAMPER AND LE&?
REGULATORS B E s T GAGE COCKS.
MURRILL & KEIZER, 44 Holllday St..Balt.

Advertiving Agent, Addrem

T Carpenter,
. New Yark elty

| £
Box 77

The Tanite Co.,

STROUDSBURCG, PA.
EMERY WHEELS & GRINDERS

GENERAL AGENCIES. O, ©,
Lake 5t,, Chicago; Shesrman & §illes,
; Atias Works, Indianapolls; Edwin Plne, Grand
: da, Mich.: H. F. Gregory & Co., 14 Flrst 8¢, San
Francisco; J. W, ( ole, Box &, Columbus, 0. ; Datle s
Wilson, Loulsville; K. Androws, Willlamaport, lln
Erte City [ron Works, Charlotte, N.C. : Middieton Broy,
Atianta, Ga.; Macey, Hrown & Sweenay, Nashville
Geo, Page & Co., 5 N, Bchroeder St., Balt.: . Dlack &
Co, Hamilton,Ont, ; E. T, Kennedy & Co.,St. John,N.II,

Steel

For

Champiin, 12
o0 Arch .,

THE NATIONAL

Cleaner.

PaTex

Cleanlng, TRD
Bofler JoLY
s Tubes, .

Adopted .8,
Circancd by U. 8. Navy. Forsle by aesiers. Send 10

NON-COMBUSTIBLE STEAM BOILER & PIFE

COVERING

WITH“ATR SPACE" 1MP EN
Baves 10 1o 20 per cent. CHAl:MEngl'vng{; CUT'
100t E. 9th Bt., N.Y.: 130 N. 2nd 8t., 8t. Louls, Mo

Upright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable !
4, 6, and 8 Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohio.

NOYE'S w°rh

are the largest in the United States. They make Bary

Miistones, Portable Mills, Smut Machines, Keors M

Plcks, Water Wheels, Pu nd Gesring, speclally
pted to Sour mills, Send for

W% 700 PREM/UM Y
OBP5rBKBusséSons

$500 to be divided nmouﬁ o six
wost successful growers who shall
rroduce the Iarzest quantity from
1b of RUBY and ALPHA
potatoes. Price of each, $1.00 per Ih
CENTENNIAL PREMIUMS.
$150 to be awarded for the best
< each, of vota-
toe « in'roduced by us since 1867
S50 for tbe best and most prom-
imng udhﬁ‘ Taised this year from
Pringles Hybridlzed Potnto
The collections for which
the last two nremiums of $100 are
offered will be extiibited at the Centennial Exhibition,
ia Philadelphia, 1o October, and premiuns will he
ded by thoir mi For cooditions and full
partionlars sond for clroular, mailed 1ree to all
Bliis's Hustentoed Noed Cotnlogue & Ama‘enr's
Guide 10 the Flower & Kitehon Garden. 100 ,:lm 2ot
Bilss's Quedenor's Almuanacana Abrdged Outas
pages, beauti-
fally ilustrated. mailod to all applicants inclosing 10 cts.
B{lu'- Mustrated Potateo Catnlogue contains
a descriptive list of all the new varisties recently intro-
d with many other desirable sorts, also much usaful
informaticn upon their cultivation. 32 pages, 10 cents

B. K. BLISS 2 SONS,
.0, Box No. 6712, 34 Barclay St . N. Y,
Pringle’s Hybridized Potato Seods in pkta, of 2s¢eds, 5o,

For showing Heat of
Plyrometors. Ovens, Hot Blast Pipes,
flues, Bupor-Heatod Steam, O11 Btills, &c,

Boller lfé h i‘ Y 11 B

W. BULKLEY, Sole Manufacturer,
149 Broadway, New York.

rden, Field and Flower Seedde. 116

Theso aro the Lot

‘ PRTN and mo‘ﬂ voonloxmcal
soodl; mpervious to

15 E ampoess, heat and
l;A cold. " Send for sm-
Jes to B.E HALE

: CO., 66 and 58 Park

. Place, New York.

Working Models

And Experimontal Machinery, Metal or Wood, made to
order by JoF WEIKELR, 62 Conter b, N. ¥

POPE’S LATHLE.

24 In. Bed, 15 in, between centers, 3 In, Swing, Stecl
Spindies, Kteel Conter, Steel Bler. Linlog Metal Box,
Spur Ceuter, 141b, Balatice Wheel, Hosts, &¢,

Lathe

Yoot Power or Pulleys

Scroll Saw

POPEM VG CO.. A5 High St,, Boston, Mass,
§¥" Send for Circular. a1

Portland Cement,

From the bost London Manufacturoers.  For salo
MES DEAND, 8 Ol 8¢, , N, ¥,
A Practiosl Troatiss on Cement farn{shed for 3 centa.

M, W, JOHINS' Patont

ASBESTOS

STEAM PIPE AND BOILER

Coverings

Anxbestos Coment Felting in Bbis, roady
for use~=Ashostos Lined Halr Felt,&e.,
can be easlly applied by any one.

H. W, JOHNS, 87 Maiden Lane, N.Y.,
ASBESTOB ROOFING,8TEAM PACKING, PAINTS, &0,
£ Uso the gonuine, Infringors will bo profecuted. a8

s
ENGINE LATHES, DRILLS, &o. Send for Price List
NE 'UFACTURING ¢o
ow nven. ..l-

W HAVEN MAN

Address JOHUN A, dOKBLING 8 SONS, Manufaoiur-
aq.o;l"‘r'cn‘tlgn‘hn. ; .;' or 117 Liberty lcl..'. Now York,

) n 0 10 conveylng s
8Send for mroulnl;. POV S

] OGERS" TANNATE OF BODA BOILER

BCALK 'REVENTIVE JOB. 0, HOGKERS & CO,,
Madison, Ind.

S fend for book on Bo ler Inorustation.

e 0 !
GEO.H.GRAYEDANFORTH, BOSTON.IMPORTERS

\ ILL BTONE DIAMOND DRESSING MA-

CHINES, Slimpie, effective, and durable Also,
alamond-pointed Lols for trusing mury Whoels,Girino
Stones,Chitlled Tron, snd Paper Calender Rolls, and other
mechanieal purposes, Also Digmond Tools, Saws, and

Drills made to order, J DICKINSON S0 Nass s Bt

Todd & Rafferty MachineCo.

MANUFACTURERS OF
The celebrated Greens Varisble Cut-Off ¥,
Patent Tubular and Flae Bollers; FMain Siide Valvo Sta-
tionary, Holating, «nd Portable gines, Bullers of al,
kinds, Steam Pumps, Mil Gearing, Shafiing, &o., 811
Tow Onkumn n-um’ Hope, Flax, and Hemp ‘!.chfnor .
Agenta for the New Haven Manuthoturing Co. s Muhl‘-
tat’s Tools; for Judson's Governors and Stop- Valves;
tinartt ibear e Wnsrtal ealer S

¥ v uvlv ¥
WONKS PATIIEON: NEW JRREEY. " L

l{‘ICIIAllDBON. MERIAM & 0O,
Afid

Munufacturors of the Istest N
Manafacturors i e st mproved Fatant Duviele
unmmf, :rcmmlnh.._lonlnlu Boring, Bhap ortl-
onl snd Clreuiar sawing nnchlnu, Baw fa, Haw
Arbors, .n?"m e“::u"w“w'"' Cut-Off, and  Rip-aaw
»s, 00d T
other kKinds of Wood -wor .lh"ﬂ.. A .&l:lm‘ﬂ’::

o Lowe's

or estalogue.
J. T. NOYE & SON, Paffslo, N. ¥,

CENUINE

The Standard—Best Stock—Finest Finish.
MANUFPACTURRD ONLY BY
D. ARTHUR BROWN & C0,, Fisherville, N.H.

The NILES ENGINE.

The LATEST and the BEST, ne Indedpenden
the same S, and 12 Horse
Eogine In

OoF TOE

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the SCTENTIFIC AMERICAN
beg to announce that on the first day of January
1870, & new volume commenced. It will continue
to be the alm of the publighers to render the con~
tents of the new volume more attractive and use-
ful than any of its predecessors.

7o the Mechanic and Manufacturer
No person engaged In any of the mechanioal pur-
suits should think of doing without the SCreN-
TIFIC AMERICAN. EBvery number contalns from
six to ten engravings of new machines and (nven
tions which cannot be found in any other publion-
tion.

The SCIENTIFIC AMERICAN I8 devoted to tho
interests of Popular Sclence. the Mechanio Arts,
Manufactures, Inventions, Agricul ture, Commoro),
and the Industrinl pursuits generally; and It is vap
uable and instructive not only in the Workshoe
and Manufaotory, but also in the Household, the
Library, and the Reading Room. Hach volume
contains hundreds of Notes, Recipos, and Sugges-
tions, nnd Advice, by Practical Writers, for Work-
ing Men and Bmployors, (o all the various arte.
TERMS OF SUBSCRIPTIONS, —POSTAGE

PAID BY UN.

Oue copy Solentifio American, ono yoar. . .?.
One copy Solentifio American, six months.. 1,
One copy Sclentifio Amerioan,threo montha 1,
One copy Scientifio Amerioan and one copy

Solentifio Amorican Supplement,

for one yoar, post-prid. .. ..ooooeeseee 7.00
One copy of Scientific American for one

year, and one copy of engraving, *Men 0.00

of Progross™ ..o coiiiins
One copy Solentifio Amerioan, one Yeat 5.20

and one copy Sclence Record for 1870.. -

Remit by postal order, draft, or m."'%'m B

Addroes all lottors tnd make all Post
dors and drafts payablo to

MUNN & CO

27 PARK ROW, NEW YORNK,

Machinery,
and price lsts sont on application, M .
cester, Mass. Warohiouse, 10 Liberty s'u::c':f New Tork,

he  Scientific Amurican™ 18 ﬁhm with
A cmas. BX0 SONNNONS O ol o, oot
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[EMISTRY AND MANUFACTURES,

#3.20 per Annum,
(POSTAGE FREFALD. )

A SEMI.ROTARY ENOINE,

An exterior and & sectional view of the invention are given

If anybody should ever apply the development theory of | in the snnexed engravings. The nozzle barrel, A, Is screwed
creation 1o steam engines, the apparatus represented in the | Into an end plece, B, which has its discharge orifice, C, open.
engraving  herewith annexed would doubtless be halled |ing into & valve guard tube, D, in which are sir lnlet holes,
a8 the connecting link between rotative and rolary ma- [ E. A long poluted cone valve, F, placed concentrically with
chines. It certalnly is a curious hybrld; it is s reciproea. | the nozzle, has ity stem, G, accurately fitted, but free to
ting muchine, and yet it {s not wholly so, nor is it exactly a | move In & small tube, H, which Is supported by two thin

rotary ; perhaps the inventor's
pame for it, as above stated,
Is the best, after all, that could
be devised. It construction
and operstion will be easily
understood from the {llustra.
tions, which we take from the

A is the erank shaft, B the
crank pin, C the piston, D the
valve, E the cam, F the cam
wheel, G the valve spindle, and
H the supply pipe. The steam
is sdmitted on the face of the
piston, through the wvalve,
which, as shown in the side
elevation, is worked by the
cam, E. The piston then tra-
vels in the direction of the ar-
row, first ahead, then up, down,

and back. The governor is so
arranged that full boiler pres-
sure is always admitted.

The advantages claimed are
over the ordinary piston en-
gine) reduced cost, it occupies
less than halfl the space, it is
govemed expansively in an ef-
ficient manner, and there are
few wearing parts. It is the
invention of Mr. Andrew Hig-

ginson, of Liverpool, England.

A Now Flooring.

A new system of parquet
flooring has recently been in-
troduced in France by M. Buf-
faut. The squares are com-
posed of slips of wood made in patterns. The pieces are
held together by & layer of bituminous cement laid hot on
their under side, and this cement is, o turn, covered with a
paving tile, so that the three substances are intimately uni-
ted. Conical pins are driven through holes Jeft in the tiles
and into the wood, while the cement is still in a liquid state,
The squares are laid in mortar or cement over a layer of
sand, and are joined together by very fine iron tongues fit-
ting in grooves. This system is applicable where marble
and ordinary pay:ments are employed, and may be also ap-
plied to cabinet work.

o

IMPROVED CONTROLLING NOZZLE.

We illustrate herewith an improved nozzle, adapted to fire
extinguishing apparatus and for other purposes, whereby
the size of the stream, and consequently
the volume of water projected, may be
easily controlled, or the jet be altogether
shut off. There are many advantages at-
tending this arrangement, which will sug-
gest themselves to all conversant with the
demerits of the ordinary nozzles. Perhaps
the most important advantage (and the one
that will especially commend itself to in.
surance companies) is that the device is
calculated to prevent the indiscriminate
flooding of warehouses, and the conse-
quent large damnge, by water, to buildings
and to valuable stock. The reduced stream
guffers no diminution of force, and can be
thrown as far as, if not farther than, & jet
projected from s common plain or ring
nozzle, Consequently, in small fires, the
quantity of water necessary for their extin-
guishment can be applied, and any surplus
drenching avolded. The controlling me-
chanism opens and closes the nozzle very
uniformly and gradually,so as to avoid the
shock due to sudden starts or stoppages of
the water, The hose is thus prevented from
bursting, while the apparatus is rendered
safe for use on hose or hydrants carrying
high pressures, and on hose connected to

fire engines equipped with relief valves. Greater facility is)

also afforded in handling hose, by closing down the nozzle
and reducing or cutting off the back thrust of the stream.

END ELEBYATITN

city to throw s stream of 1§ inches, 1 inch, and § inch In di
ameter. These are adapted 1o all requirements, including
those of hotels, warehouses, factories, steamskhips, ete., up
to the largest pumping engines, and sre lkewise capable of
throwing jets as small as § inch.

The inventor, Mr. Melville Clemens, of Worcester, Mass,,
submits s large number of testimonials from the chiefs of
the Fire Departments of New
York, Philadelphis, Worces.
ter, Holyoke, Muss., and other
citles, pump manufacturers,
and others, all of which indi-
cate that the device Is both use.
ful and efficient,

Patented March 14, 1876, Pa-
tents applied for abroad and in
Canada. For further informa-
tion and circulars, address the
manufacturers, the Eston, Cole,
and Burnbham Company, 58 Jokn
street, New York city.

Cilnnamon and Cloves,

The cinnamon of commerce
is the inner bark of & tree cloge-
ly resembling the lsurel, or
sweet bay, & native originally
of Ceylon, but which is pow

HIGGINSON'S SEMI-ROTARY ENGINE.

feather-edged wings, I, fixed transversely in the barrel. A
long narrow slot, K, is formed through the wings and bar.
rel, in which slot traverses a flat bar, L, which is fixed to
the valve stem. Said bar has rack teeth on its ends, which
engage the screw threads of a milled sleeve, M, which re-
volves freely on the barrel, A, and which moves the cone
valve out and in from its seat at the discharge orifice, to re-
gulate the size of tte stream or to shut off the same. The
water forms on the cone a solid round jet, which does not
fill or touch the tube, D. A spraying attachment (notshown
in the engravings) is made by placing in the outer end of the
tube, D, a disk perforated with divergent holes, which is se-
cured in place by a suitable cap. When this diek is placed
in one position it throws a spray, and when it 15 turned over

it throws a solid stream, in both cases backing the water up

THE CLEMENS CONTROLLING NOZZLE
in the tube, D, and makiog & rear spray from the holes, B, | connected with some rubber piping so as to allow of the

which protects the pipeman from smolke sod heat,

grown in the other parts of the
East Indies, and also In Jamai-
ca and other West India islands,
The trees are left to grow un-
molested until they are nine
years old, at which time the
young shoots or branches that
are about three years old are
lopped off. The bark is then
slit on one side and removed
from the branch, tied up in
bundles until the next dsy,
when it is loosened, and the
skin or outer bark scraped off.
It is then dried or rolled up into
quills or pipes, about three feet
long, which baves slit down
one side, where the bark was cut. The smallest quills are
rolled up inside the larger; the whole then tied up in bun-
dles of 80 or 90 1bs, weight, and wrapped up in cloths, when
they are ready for exportation. It hasan astringentand high-
ly aromatic and warm flavor, and yields by distillation an
extremely fragrant and pungent volatile oil, kept for phar-
maceutical use under the name of oil of cinnamon.

The articles known in commerce as cloves are the unopened
flowers of & small evergreen that resembles in sppearance
the laurel or the bay. It isa native of the Molucca or Spice
Islands, but has been carried to all the warmer parts of the
world, and is largely cultivated in the tropical regions of
America. The flowers are small in size, and grow in large
numbers in clusters at the very ends of the branches, The

cloves we use are the fowers gathered before they are

: opened, snd while they are still green.
After being gathered, they are smoked by
a wood fire, and then dried in the sun.
Each clove consists of two parts, a”round
head (which is the four petals or leaves
of the flower rolled up, inclesing & num-
ber of small stalks or filaments), the
other part of the elove being terminated
with four points; it is, in fact, the flower
cup and the unripe seed vessel. All these
parts may be distinctly shown if a few
cloves are soaked for a short time in hot
water, when the leaves of the flowers
soften and readily unroll. The smell of
cloves is very strong and aromatio, Their
taste is pungent, acrid, and lasting. Both
the taste and smell depend on the quality
of oil they contain. Sometimes the oil
is separated from the cloves before they
are sold, and the color and taste in conse-
quence are much weakened by this pro-
ceeding,

A stMrLE way of cutting glass is to
crack it with & very fine needle-like gas
flame. Startthecrack with a file, and then
apply the flame, which may be produced
through a minute perforation in a glass

flame being conveniently carried from polat to point. The

The nozzles are made in threo #lzes, respectively of capns [ erack will run before the flame in any desired direction.
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Scientific American,

|Arar. 8, 1876,

THE CENTENNIAL EXPOSITION AS AN ELEMENT IN THE
DEVELOPMENT OF OUR MANUFACTURING INTERESTS
There can be reasonable doubt that the United States is

about to assume a new and important position as & mar ufac-

turing natlon, But a few short yesrs ago, wo were known
as an agricultursl country, having vast mineral resources
lying idle and unproductive, Our imports of the various
metals and of manufsctured goods were something enor
mous ; we have just emergod from & war unsurpassed in its
expenditure of human life, money, and national substance, s
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war In which the whole losses of both sldes fell upon one
nation and peoplo; and yot since the close of that conflict,
wo hinve made our debfit as & manufaeturing people and main.
talned & rate of progross hitherto unparalleled In the history
of natlons, To this fact more than to any other will the
Contenninl Exposition polnt. Of the 60 acres of ground
covered by the exhibition bulldings, only about 12 ncres are
devoted to agricultural and horticultural pursuits, while
there are 14 nores dovoted to the products of machinery slone,
Time will probably show that the markets of the world will
be opened to American manufactorers, and the Centennial
Exposition will do much to bring the demand for our
mineral and manufactured products in direct contact with
the supply. The more we examine into this view of our
subjost, the more impressive it hecomes.

Dariog the Iast decade, the prices of our raw material and
Iabor have ruled exceedingly high ; and yet we have driven
foreign steel from our markets Our imports of cotton and
of nearly all other manufactured goods are largely and con-
tinuously on the decresse. At the present time, our cost of
production is diminishing by cheapness of labor. We are
steadily grasping the edge tool trade. Our cast iron is for.
cing its way as the best yet produced, and the inventive
power and intelligence of our mechanics are universally re-
cognized. We are about to repeat the experience of the
older nations. During an era of high prices, we developed
our mineral resources and learned to manufacture high class
goods, and to spin and weave our own products; but the
comparatively high price of our Isbor and other similar
causes excluded us from entering the competitive markets of
the world. Fortunately for us, there has set in, with every
prospect of a continuance, an era of diminution of the values
of both material and labor, which will ensble us to tender
our goods in markets other than our cwn; and more fortu-
nately still, the Centennial Exposition steps in and brisgs
the purchaser to inspect our goods.

This is the first instance, in the history of the six great in-
ternational exhibitions of the last 25 years, in which the
question of the comparative cost of productions has been
largely considered or mooted in an internstional sense.
Never before have the representatives of nationsl industries
debated the questions of comparative cost of production, of
affixing to exhibited articles their prices, of the propriety of
competing unless such prices were affixed, and of the ques.
tionable policy of putting on exhibition products of manu-
facture, lest the nation mainly interested in such should
gatber information and ideas rendering them still more for-
midable as competitors in the world’s markets. These are
the facts which evidence the existence of s feeling that the
Centennial will become the means through which new chan-
nels of tradeare to be opened up, and long established mar-
kets are to be closed: and through which, while new cus-
tomers are to be found, old ones are to be certainly lost.

Among the branches of American trade to be the most
largely benefited, we may doubtless mention the iron, steel,
machine, edge tool, saw, sgricultural implement, wood-
working machinery, general and special tool, timber, and
cotton manufacturing industries. Nor will the intelligent
foreign visitor fail to perceive that our remarkable progress
in manufactures is largely due to the comparative liberality
of our patent laws,and the encouragement given to inventors
through the progressive character of our people, That the
number of visitors to the exhibition will be large, the travel-
ing propensities of Americans are probably a sufficient guar-
antee: that the attendance of the business community will
be proportionately larger than at any previous international
exhibition, there is every reason t presume, for the reason
that competition is here unusually close. Every tradesman
considers it his duty to be ‘“posted "’ as to his competitor's
goods and facilities to carry on his business;the ** drammer,”
as our genus of the commercial traveler is facetiously
termed,is a profuse American institution ; while an American
housewife scarcely makes a purchase without having priced
the desired article at two or more stores.

We are convinced that the honors in the shape of awards
will be eagerly sought, and that their possession will largely
influence many branches of trade; while the benefits to be
bestowed upon us by this peaceful industrial mouument,
erected to the Centennial of our national existence, are at
present almost incalculable,

BAD VERTILATION AT THE CAPITOL

If the dozen or so of Congressmen now sick with throat dis-
ease shall serve,even ina moderate degree, to impress upon the
people the evils of bad ventilation and of vitisted air, our
afflicted legisiators will not have suffered in vain. As mar.
tyrs, they will perbaps have done the country better service
than as Jaw makers. But the wretched ventilation of the
House of Representatives is no new thing; neither is the
foul atmosphere in the public schools of New York, though
the existence of both sources of perll is onee more being
prominently brought into public notiee by the dally papers
Polsoning the inpocent pupil on ong hand, and amolherlng.
the statesman on the other, are standing national abuses
which, it might be argued, are only 1o be remedied by the

slow alteration of public sentiment; but as abuses they are

superfluously glsring, aod, by such examples as the pre
sent being brought into daylight, it is 1o be hoped that the
fall extent of their dangers can be rendered so apparent ay
to show the folly and culpability of neglecting the precsy

tlons necessary to avold them. Carbonie acld s the pro

duct of perfect combustion and of the breathiog of animaly

the oxygen fn the latter osse uniting with earbon in n,,..
system ; and the air expired containg about 44 per cent of
carbonic aold gas. This, If confined, contaminates the pure aly
in the room to such an extent that, if an atmosphers, contain

ing one two-hundredth of it be breathed, headache and Ingsi

tude result, This, however, in not fatal, as air mixed wiy
5 or 6 por cent of the deadly gas may be safely breathed ; by¢
an atmosphere of 25 per cent carbonio neld in deadly, Chjlg.
ron braathe about 14 cubie fest of air per hour, and thiy,
when exhaled, contains 430 times the normal amount of exr.
bonic aeid ; and so awift a polson does the alr then becoms
that if 100 persons wero confined in s room, 18 feet square by
11 feet high, in which there was no ventilation, within twq
and a half hours every Individusl would be dead, 'I‘herolom,
when people of sedentary occupations become aflicted with
hendnches and gore throats, nnd it is known that they bLabit.
ually exist in a foul atmosphers, It is ns safe to nssert that they
are being slowly polsoned as it would be had they contract.
od the opium or any other injurious habit. Batto this soures
of danger must be added another: It appears that the ventils.
ting arrangement of the House of Representativesis such that
the cold air sweeps down upon the floor, and thus forees upon
the members the foul atmosphere, generated by the gas burn-
ersand by the occupants of the galleries. The fresh airsupply
is taken in through the basement into the cellar, and is then
forced up by fans through iron pipes, which, it is said, are
‘“ coated by many years sccumulation of rust and particles
of decaying animal and vegetable mattor.” From thess the
current goes through a series of horizontal air ducts, and
finally, at a temperature of 100" or thereabouts, is driven
into the chamber through registers, which for years have
filled the office of spittoons. It is further reported that the
mouth of the sewer which drains the Capitol is submerged,
so that from every sink there is an escape of sewer gas
into the building, Under this condition of affairs, there is
no cause for wonder that those who occupy the House should
complain.

-«

AFRICAN RUBBER.

The coast region north and south of the Congo is becom.
ing quite an important source of caoutchouc. It is produced
by a giant tree creeper (landolphia), which grows principally
along the water courses. It covers the highest trees, and fre-
quently considerable extents of forest are festooned down to
the ground, from tree to tree, in all directions with its thick
stems, like great hawsers. Sometimes its stem is as thick
as & man's thigh., Above, the trees are nearly hidden with
its large glossy leaves of dark green hue, and studded with
beautiful bunches of/pure white star-like flowers, most sweet-
1y scented, Its fruit is of the size of a large orange, yellow
when ripe, and perfectly round, with a hard orittle shell;
inside it is full of a soft reddish pulp of an agreeable acid
flavor, much liked by the natives. It is not easy to obtain
ripe seeds, as the creeperis s favorite resort of a villanous,
semi-transparent, long-legged red ant—with a stinging bite,
like the prick of a red hot needle—which is very fond of
the pulp and the seeds distributed through it.

Every part of the creeper yields & milky juice when
wounded ; but, unlike the jnice of the American rubber tree
this milky sap will not run into a vessel placed to receive it
It dries 20 quickly that a ridge is soon formed over & cut, and
the flow arrested. When collecting it, the natives make long
cuts in the bark with a knife, and as the sap gushes out they
wipe it off continually with their fingers and smear it on their
arms, shoulders, and breasts, until a thick covering is formed.
Then they peel it off and cut it into small squares for trans.
portation.

A COPPER-BEARING BIRD.

One of the most interesting of the West African birds is the
plaintain eater, corythair pawlina, found sbundantly in the
thick forests of Angola. By the natives these birdsare regard-
ed with superstitious reverence, due apparently to their load,
hoarse, unbirdlike cry, which is of such evil omen that, if
uttered within the limits of a town, the place is immediately
abandoned. They are sometimes brought from the interior
to the coast for sale, but the carriers are not permitted to
bring them into towns along the road.

It is & remarkable characteristic of this bird that the gor-
geous blood red color of its wing feathers is soluble, especial-
ly in & weak solution of ammonis, and that the soluble color-
ing matter contains a notable quantity of copper. By burn-
ing the smallest portion of & feather in a Bunsen burner, the
presence of copper is clearly manifested. By transmitted
light,the ammoniacal solution is of & magnificent ruby red col-
or. From a bunch of 800 feathers brought from Sierra Leone
by J. J. Monteiro, about 16 grains of turacin was obtained by
Mr. Henry Bassett, who reports that two copper determinations
gave quantities of oxide of copper corresponding to 76 and
80 per cent of metallic copper. From an earlier investiga-
tion, Professor Church found 6 per cent of copper. Mr.
Monteiro reports that the copper is derived from particles
of malachite, so universally distributed over Angols, the
habits of the birds seeming to favor this, as they are ex-
tremely inquisitive in their wild state, and given to picking
up bright objects. On the other hand, he has known them
to moult regularly and reproduce their splendidly colored
feathers when kept in confinement where copper could by

no means enter into their diet, except whai might be con-
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1o fruit, rics, bread, bisoults, and vegetables, their

od fn fruit, ri
i “ﬁh‘m food 1n the absence of thelr favorite bananas,

A specimen of an allled specles, o. Livingstonii, was
brought to Hagland by Mr. Monteiro, who describes it s
beautifully tams and gentle. It was most amusing in its
Thabits and in the notlee It took of everything nround it. A
change of dress, or even a new ribbon, excited its attention
greatly. Tt would utter a loud cry and open out its lovely
wings in astonishmont, and, coming close tothe bars of its
oage, oxamine the new decoration with the livellest curiosity,
It was very fond of looking at plotures, especially brightly
colored prints, At night it roogted In a little flat busket, in
which it showed a child-like reluctance to nestle until it was
sung to for a few minutes, when it would utter a satisfied
sort of low rumbling noise, squat down, and go quietly to
sleap,

The wild birds display their observing and extremely in-

quisitive disposition by running along the large branches of
the trees in an excited and fussy manner, with outstretched
neck and expanded wings, peering down on any intruder with
every expression of interest, The natives believe that these
demonstrations are intended to give travelers warning of dan-
ger from wild beasts and robbers,
.
THE COST OF MOTHS AND MILDEW,

A very striking illustration of the value which often at-
taches to & patent for a comparatively small invention, espe-
cially when the introduction of the same is skilfully man-
aged, may be found in the large sums paid by our govern-
ment for the use of a process for preventing moth and mildew
in army clothing, The aggregate amount made thus far by
the fortunate inventors, we do not exactly know ; but in the
Quartermaster General’s report for 1874, the following pas-
sage oocurs: ““The expenditures on account of the moth
and mildew proof process of Cowles & Co., during the fiscal
year, have been £350,000. This includes £200,000 appro-
priated for the current fiscal year, but made available for
expenditure during the last fisoal year.” To prepare srii.
cles not yet treated, an additional appropriation of £100,000
is asked : but this subsequently was cut down in Congress
to $530,000. The patent was granted, Szptember 20, 1364, to
George A. Cowles, Jesse P. Case, and Victor Vieron, of New
York city, and is based on the preservative action of sulpbate
of copper on vegetable fibers. By the addition of alum, the
preserving qualities of the mixture are, it is claimed, greatly
enhanced : and when gelatin is also combined, the fibers are
said to be not only proof against decay, but also impervious
to water. The ingredients are: Alum, 2 1bs., dissolved in 60
1bs. of water; blue vitriol, 2 1bs., dissolved in 8 1bs. of water;
to which is added gelatin, 1 Ib., in 30 1bs. of water. A stil)
further improvement is said to be effected by acetate of lead,
4 1b,, dissolved in 30 lbs. of water. The solutions are all
hot, and separately mixed, with the exception of the vitriol,
which is added cold.

The circumstances attending the adoption of, and the con-
tinued royalty paid for, this process, are soon, we learn, to
be mude the subjsct of Congressional investigation, it being
alleged that the compound is valueless as a preservative,
and that some officinls have acted fraudulently with regard
to it. Whether these charges are substantisted or not, the
fact nevertheless remains that the government is out of
pocket some £400,000, and that the pstentees or managers of
pawents are the gainers of a very large sam of money, The
nctunl value of a process which will effectuslly destroy moth
and prevent mildew in cotton or woolen goods would be
great, oven if the particular process now in question proved
worthless. The simple fact of such large amounts having

. been paid for the use of the patented process in a single ar-
ticle conveys some idea of what muy be realized by the in-
ventor of any other process for like purposes which can be
proved to be really eflicient, especially if he be lucky enough
to find in the government so liberal & patron,

THE POWER OF BOILERS,

Our readers must have observed the many questions on
thig subject thatoceur in our correspondence columns; and it
may have seemed curious to them that, while nearly every
manufacturer talks of the horse power of Lis boilers,we have
invariably replied that we were unable to define the term, or
furnish any standard rules relating to it. We think, how.
ever, that we can glve good reasons for the position that we
bhave assumed, It is evident that, If we wish to messure
soything, we must have some unit of comparison in which
the measurement may be expressed, It is ensy to determine
the length of a piece of cloth In Inches or yards, because
theso are standard units, fixed by law. But if every manu
facturer of cloth used a measure of his own which he called
at pleasure s yard or an inch, without regard to its sotual
length, It In clear that a general exprossion ke two yards of
cloth would not have uny definite meaning ; and if we wished
to spesk of yards, it would be necessary to specify what par
tloular yards were meant: 5o that it might be sald, for in-
stance, that 5 of Mr, A's. yards of cloth were the same as 10
of Mr, B's, Wo shall show directly that thix is about the
way in which we have to compure bollers rated by different
mukers, Any one who has looked over the catalogues of
slesms engine bullders has doubtless noticed that different
makors do not have the sawe Ides sbout horse power ; so that
an spgine may be rated in ove list as 5 horse power, while an-
other maker may rate one of the ssme size at 10 horse
power. Fortunately, the term horse power, as applied to s
steam engloe, has an arbitrary mesniog; and !f an engine is
sold under the guarsutee that it shall develope a certaln
amount of useful horse power, all enginsers will agree upon
the mesning of the guarantee, When there was little dif.
forence in the{details of engines, it usually bappened that s

Scientific merican,

boiler Inrge enough to furnish one engine with steam would
answer for any engine of the same dimensions; and s ench
of these englnes would develops about the same smount of
power, it was usunl to speak of a boiler ns belng of such
horse power, moaning thereby that it would furnish steam
for an engine of that horse power. Having found by experi-
ment the proper size of bollers for engines of different di-
mensions, the bullders were enabled to construct emplirieal
rules, and to say that, for esch horse power that the engine
was to develope,a certain welght or volume of water must be
evaporated by the boller per hour, requiring a definite amount
of heating nnd grate surfage, In those days, a boiler of 10
horse power, for instance, was one that would furnish steam
for a 10 horse engine; and as the performance of such en-
gines varied but little, the term had a tolerably definite
meaning. In the course of time, ns improvements ware in-
troduced, it was found that the size of a boller was not
always a measure of its efficlency, and that different engines
were operated with widely varying measures of economy.
It became common, &lso, to employ bollers for such purposes
s heating, in which it was difficult to estimate the effect in
horse power, Another disturbing eause aroge from the fact
that,as the demand for machinery extonded and new manu-
tories were started, under the competition of the trade it was
not uncommon for makers to change the old rating, so as to
induce their customers to beliove that they were getting
more for their money. Now If Mr. Smith, who keeps adry
goods store, wore to agsume that a yard was only 2 feet,
aud offer to sell 12 yards of calico for the same price that Mr,
Jones, who uses a standard yard stick, asks for 8 yards, very
few people would be imposed upon,and probably an inspector
would make thiogs unplessant for Mr, Smith. Buat it is very
common for Mr, Robingon,who {5 a boller maker,to decids that
10 feet of heating surface per horse power is a good propor-
tion for a boiler, and offer & 15 horse power boiler for the
ssma price as Mr. Brown's 10 horse boiler, which has 15 feet
of heating surface per horse power, If any one will compare
a fow price lists of boilers, he will find just such anomalies
a5 this; and will probably conclude that the size of a boiler
will not enable him to express its power, for the reason that
he has no standard by which to measure it. If he extend
bis inquiries a little farther, he will find engines developing
precisely the same power,but requiring boilers of very difter-
ent size and efficiency, for the reason that one engine may be
much more economical than another., Experience shows, for
instance, that there are some engines which require the
evaporation of more than 100 Ibs. of water per hour for
ench horse power, while others need less than 20, which suffi-
ciently demonstrates the impossibility of rating the standard
power of a boiler by connecting it to any engine, taken at
pleasure, and measuring the horse power developed. It is
evidently unfair to make & good boiler suffer for the faults
of & wastefal engine—and the number of engineers support-
ing our view of the matter is daily on the increase—this
view, briefly expressed, being that the proper method of es-
timating the power of & boiler is to measure the quantity of
water which it can evaporate in a given time,as for instance,
an hour. Now if feed water is supplied to one boller at &
temperature of 60°, and the steam pressure is 100 Ibs.
per square inch, while the feed water of another boller is 120°,
and the steam pressure only 50 lbs., & pound of water
svaporated in the first boller must have more heat imparted
to it than a pound in the second boiler. In a third boiler it
may be still different ; and in order to make a fair comparison
between different boilers under various circumstances, it is
necessary to reduce the evaporation of each to a comwon
standard, the standard nsuslly chosen being the equivalent
evaporation that would have taken place if the temperature
of the feed had been 212°, and the pressure of the steam the
same as that of the atmosphere. A simple manner of mak-
ing this reduction was explained a short time ago in the Scr.
ENTIFIC AMERICAN (page 225,volume XXXIII). Tn measuring
the evaporation of any given boiler,it is to be remembered that
in some boilers water is carried over with the steam; and
unless its amount is determined, the evaporation will be
overestimated. A purchaser who buys a boiler messured on
the basis of its actual performance knows exnotly what he is
geuting for his money ; but it seems desirable to many that
gome unit should be fixed upon, so that the performance can
be expressed in horse power. Such a rating would un-
doubtedly be convenient in many respects; and the value of
the unit does not appear to be & matter of much importance,
but it sees difficult for engineers to come to an agreement
in this respect, A few years ago a committee was appointed
by the Franklin Institute to fix upon s standard for the horse
power of a boller. After long delibaration, thay presonted
two reports. All the members of the committes agreed that
the true mesasure of & boller's power wus Its actual perform-
anee, or its aquivalent eyaporation of dry steam, from and at
212°, A portlon of the gommittes consldered that the proper
measure of & horse power way the equivalont evaporation of
one cuble foot of water per hour, while \he remainder stated
that they were unable to agree upon any standurd, The re.
port of this committes contains much valuable information in
regard to the practioo of difforent makers in proportioning
boilers,

The wost recent publication upon the horse power of
bollers is a little pamphlet by Mr. Nystrom, which has al.
ready been briefly noticed In our columns, Mr, Nystrow olaims
to have established the legal definition of the horse power of
a boller, becauss his explanation is in accordance with the
law of dynamics, and s not contrary to the law of the land.
Without discussing this point, it Is sufficient to say that
Mr. Nystrom's definition, however legal it may be from bis
point of view, is certaluly not legalized, and consequently
on)y adds ane mors tp the sssumed standards, which are al-

dipped in linseed oil.
jcally with the wetal, and does not wear or peel off,
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rondy too numerous and confusing, His method may be
briefly {1ustrated as follows :

A cuble foot of water, when evaporated, forms s definite
volume of stesm, corresponding to the pressure; and if we
take the product of : 1. The number of cubie feet of water
ovaporated per hour. 2. The increase of volume of ench
cuble foot of water, by its conversioninto steam. #. The
pressure of the steam, in Ibs. per square foot : und divide this
product by 1,080,000, the quotient, which is the greatest
power this steam can develope in & non-condensing engine,
without expansion, 1s the horse power of the boller, Suppose,
for oxample, that & boiler evaporates 25 cuble feot of water
per hour, and that the pressure of the steam above the st
mosphere Is 130 1bs. per square inch,or 18,720 1bs. per square
foot, The relative volume of steam of this pressure is 19283,
#0 that the increase of volume for each cuble foot of water,
on its conversion into steam, is 191'83 cubio feet, and the
horse power of the boiler is the product of 25,101'83, and
18,720 divided by 1,980,000, or 453 +.

Mr. Nystrom gives a formula for reducing the observed
evaporation to equivalent evaporation from feed water at 32°,
He states, a8 we understand him, that the correct determina
tion of the quality of the steam is impossible in the present
state of our knowledge,and consequently his rule is defective,
basing the rating of a boiler upon its apparent evaporation,
uncorrected for priming or superheating. Of course engi-
neers who think that they are able to make these corrections
can readily introduce them into Mr, Nystrom's formulss;
but they will probaoly find that the method previously stated,
of basing estimates of power upon the equivalent evaporation
from and at 212°, is preferable, on many sccounts.

THE PAY OF THE PATENT BUREAU.

The policy of reducing the salary of office holders, gener-
ally, which has occupied considerable sttention in our pre-
sent Congress, we do not intend to discuss; but we sgree
with the sentiments of a Wasbington correspondent of the
New York 7ribune in the opinion that a generous policy
should be pursued by Congress towsrd the Patent Office,
which not only is self-supporting, but has scquired s large
surplus fund. The inventors pay all the expenses of this
department; it costs the government nothing to run it; and
it would be poor policy to reduce the expenses attending its
management if inferior talent is to take the place of the pre-
sent efficient Commissioner and his force of assistants, which
will be the natural result. Inventors wers never more active
than now; and it would be a bad commentary on our Cen-
tennisl year if any steps should be taken to lessen the en
thusiasm of our great body of inventors, to whom is due so
much of our nation’s progress.

R. H. Duell, Commissioner of Patents, thinks, states the
same correspondent, that it will be very unwiss to cut down
the expenses of a self-sustaining bureau like his. He says
that the United States Patent Office has long had a large an-
nual surplus, that its business is increasing, and that there
is no reason apparent for reducing either the number or pay
of its officers, ‘“The work of the offics requires special
training; even with the present pay, it is mnot possi-
ble long to keep in government employ many of those
best fitted by talent and experience for the duty;
the credit of the office and the interest of inventors, whose
money supports the office, and of manufacturers, whose
capital to the extent of mwany millions is involved in
patents, are imperiled by inefficient work; and the in-
creased number of patents and the general progress of
the arts render the proper exsmination of spplications
each year more difficult. The erroneous issue of a single
patent may oeasily involve the loss of ten times the
amount of the yearly pay of an examiner. These exam-
iners are not only to grant patents, but to see tha: none
are lmproperly granted. Inventors pay to the govern.
ment more than enough to afford the small pay now
allowed. To take possession of this fund, and then
furnish half paid (and consequently poor) serviee, seems like
s frand on inventors, Should the proposed reduction be
made, it will be impossible to keep up the business of the
Office.” The recelpts from spplications for patents have run
up from $708,101,77 in 1878 1o §748,458.86 in 1875, and the
surplus last year was $21,795.65. The appropriation for
1876 6 was $£430,400; the House bill proposes to cut down
the appropriation to $370,220, and the working force from
451 to 2

Hiack Varnish for Iron,
A durable black and shining varnish for iron is made by
addiog to ol of turpentine strong sulphuric aeid, drop by
drop, stirring until a sirupy precipitate Is formed, and po
more of it is produced on further addition of a drop of aeid.
The llquid is now repeatedly washed with water, until the
wator exhibits no more eoid reaction. The preoipitate is
next brought upon a cloth flter, and after all the water has
run off, the sirupy mass is fit for we. This Is painted over
the Iron with a brush, belng viously diluted with oll of
turpentine, in case (t does not ' wwell, Tmmedistoly aftor.
ward, the paint ls burnt in by n geotle heat, snd, after cool-
ing, the black surface is rubbed with a piece of woollen stuft
This varpish is said to combine chem.

Soymp idea of the lmwmense slaughter of buffaloss which
yearly takes place on the plaiosand which s rapidly leading
to the total extinction of that avimal, may be gleaned from
the fact that seven cezs freighted with huffalo bones recently
arrived In this city. The materisl will be worked up into
buttons, koife bandlag, ste,
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A PORTABLE HYDRAULIC RIVETING MACKINE.

- Mr. Tweddell, a woll known English mechanical engineer,
‘has recently designed apparatus for riveting locomotive boll
ors without removing them from the engloes. The machine
Tins boan erected and i now fn use st the Crewe Locomotive
‘Works of the London and Northwestern Rallway, where it
hias been found very useful for dolng such work as could
not conveniently be brought to the ixed riveting machines,

The arrangement, says Engincering, 1s 8o simple that not
much desoription is needed. An ordinary swiog orave Lias
attachod to it an hydraullo aleeve orouter oylinder, which Iy
moved along a fixed tube or plpe by moans of & pinion

[ArriL 8, 18%6
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tillation i1l finally & heat as high as 600° or 800" Fab. i
rosched. As the heat rises,the more solld constituents of the
pitoh become volatilized, till anthracene comes over ; this oc-
ours st a wmporature of 600° or 800°,

Fig. 1 represents a plan view, and Fig. 2 & side view, part.
ly In sectlon, of the sppsratus, o is A cast lron vessel, in
which the coal tar pitch is placed for distillation by the fur.
pace, b, ¢ ¢ are flue spaces by which the heat msy be re-
talned In contact with the surface of the vessel, a. dls a
pipe with & stap cock, d', by which piteh may be supplied
1o this vessel, @, and ¢ 18 a pipe by which the anthracene
and matters combined therewith, obtained in the distiliation,

the distillation of heavy oils from conl tar (thus making ong
continnous process of the two operations) by -1l-ulnng the

heavy oils from coal tar in s wrought iron boller, n, connee

ted with a set of cast iron retorts, a, Waking care, Lhowever,

that they are capatle of withstanding the high hLeat. A,
soon as the heavy oils have been worked off, & reslduom of
pitsh is left; and without allowing to cool, It Is at cnee run
off into nset of vessels, a, which have been previously beat.
od, and in which the distillation In proceeded with until the
liquid or gaseous products have pasted over to the conden.
wor, aided In gome cases by the use of a partisl vacuum, Fig
8 represents a noctionnl view of the apparatus srranged to
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TWEDDELL'S HYDRAULIC RIVETER AND CRANE

worked by & sprocket wheel, this pinion gearing into a rack
sttached to the crane. The water, which is supplied under
s pressure of 1,500 1bs. per square inch from one of Twed-
dell's differential accumulators, is taken from the main laid
along the shop wall, and thence up the center on which the
crane radistes. Thus any motion csused by swinging the
crane is reduced to 8 minimum, and & swivel joint, dlmost
frictionless, causes no twisting strain to be imparted to the
pipe. After leaving this joint the pipe is led along the jib,
as shown. There is communication between this fixed pipe
and the larger one which slides on it, and this sleeve or sli-
ding tube s balanced.

The riveter is huog from one end of the sliding sleeve,
and the pipe conveying water to it from the other. The wa-
ter is then, by means of & gimple frictionless universal joint,

are conducted in the form or vapor from the vessel, a, to a
condensing chamber, /; but in the passage of the vapors
along the pipe, ¢, they become cooled by the surrounding at-
mosphere, and the products of condensation flow by one or
other of the branch pipes, ¢! ¢* %, to the receiving tank, g.
Theoil collected in the vessels or tanks, 7 and g, is drawn off
therefrom through suitable taps. When the product dis-
tilled at about 400° begins to issue from a, it passes along ¢
and st first reaches to and (part being principally non-con-
densed vapor or gas) enters f, as the temperature is raised,
and anthracene begins to pass over. The richer oily product
containing anthracene passes along ¢' into the chamber, g.
The temperature being still further raised, or continued at a
high standard, such as from 600° to 700°, the oily product
distilled becomes more charged with anthracene. The tapin

led into the machine, which is free to turn completely round in
& horizontal plane,
The raising or low-
eringtis done by
blocks, and the an-

operate according to this method of working. m is s pipe
by whizh liquid pitch may be conducted from the boiles,
which is not shown in the engraving, to branches, d, with
taps, @', by which to supply vessels, a, such as already re -
ferred to. ' is a tap in the pipe, m, to regulate or to stop
the supply, as required.

An Ostrich Egg Incubator.

We have pointed out in previous articlesthat the raising
of ostriches in this country, for their feathers, might prove
a profitable industry. It would further seem that the sim-
plest way of obtaining the birds would be to procure the os
trich eggs, and pack them according to the well known re-
cipes for preserving hens' eggs. On their arrival in this
country, hatching might be accomplished by an incubator

the branch pipe, ¢*, is then opened, and if necessary, owing

7

gle of the mschine

jaws can be altered ®
from vertical, as 7z
shown, to horizon-

tal, by the quadrant

in the

gear, Tt will be
seen that there is
po strain on any of
the pipes, snd the
great difficulty in
trapsmitting the
pressure to s rivet.
er or other machine
in & portable form
is overcome. We

understand that the
saving in cost of

riveting by this me-

T A A T A /A A AP A e
thod over the pre- ety
sent mode Is about
four fifths, snd the
quality of the work is, like sll that done by hydraulic pres-

#ure, excellent,

THE MANUFACTURE OF ANTHRACENE,

We lllustrate herewith an improved method of obtaining
sothracens, one of the most valuable products from coal tar,
which has been invented by Mesers. Fenner and Versmann,
of England, and patented in this country. The inventors
claim that they have succeeded in obtaining anthracene from
coal tar piteh, all previous attempts to do which have been
failures. The anthracens is obtained in a comparatively
pure state, with only & small proportion of other hydrocar.
bons, such 88 napbthaline or chrysene, mixed with it. Pro-
gressively increasing temperatures are employed in the dis-
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FENNER AND VERSMANN'S METHOD OF MAKING ANTHRACENE.

similar to that now in successful use in South Africa. The
apparatus isa wood -
en box about three
feet square, open
from above and ca-
pableof containing
twenty-five eggs. It
rests upon a copper
or zinc pan three
inches deep and
equal in size to the
box. The warm tem-
perature of the wa-
ter is maintained by
a paraffin lamp kept
burning outside,un-
derneath an exten-
” sion of the psn
which is carried
through the wall of
the box. The heat

meters being con

ey

Fig. 8.
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to the increasing density of the oll, the tap in the tube, o', is

opened, 50 as to provide & short and ready passage for the
distilled product into the recelving veasel, g,

The production of anthracene can hereln be combined with

77  stantly o use. The
temperature of the
box where the eggs

are placed is 102° Fah. when they are first putin. After

two weeks it Is gradually reduced to 100", and in two weeks
more to 88", The period of incubation is forty iwo dsys.

The eggs are turned and aired by opening the box and blan-

ket covering once or twice a day. A ight before the

time they are held up against the light to examine their con-
dition, and a week after are slightly punctured near the top,
to enable the chicks more readily to break the shell. When
hatched they are turned, kept warm, and fed with cat lu.
cerns, and allowed to run about their inclosures like ordina-
ry fowls. It Is stated that in natural hatching the sverage

tficial, when properly managed, not more than one out of
twelve eggs falls, ‘

number of birds raised is sixtoen out of twenty "3““ i

-
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THE CATTLE OF THELEMARK, NORWAY,
‘We find in an interesting report by Mr, H. M. Jenkins, on
the agriculture of Sweden and Norway, s description of
remarkable breed of eattle Indigenous to Norway, whicl,
even in these days of cross breeding and lmprovement, s
still found in its original purity, We select the engraving
from the Journal of the Royal Agricultural Soclety of Hng
land, Mr. Jenkins belng commissioned by the Soclety to
make the report. The eattle, as will be soen, are small, full
grown cows seldom attaining a greater welght than 700 or
800 1bs, ; they are s mountain race, and thelr diminutive ylze
may be falrly attributed to the poverty of their food and the
rough wenther and long
winters of their habitat,
They are good milkers, the
best in this particalar of
many breeds kept at the
royal farm at Ladegaard-
goen having been of this
moe. Moreover, the care
and good living bestowed
on the race at the farm
have somewhat increased
the stature and weight of
the sanimals. One cow
milked, in 1808, 646§ gal-
lons, in 1860, 720 gallons,
In 1870, 689} gallons, or on
an nversge of three years,
085§ gallons, with & liviog
weolght of about 790 lbs.;
that is pearly 9 1bs. of milk
for each 1 1b. living weight
anoually, s result which
bears cofhparison with the
best milking breeds, Usu.
ally the Thelemark cows
do not milk highly imme
diately after calving, sel.
dom more than 3} gallons
daily, but they maintain
the yield evenly, and do
not remain long dry. Like
every other good milking
breed, the Thelemark cows are very liable to mlk fever; for
which reason it is very important to keep them on a low diet
for tome time before and after calving.
SELF-CLOSING CLOSET LID AND ANTI-NUISANCE CLOSET.
The invention represented herewith aims to exclude sewer
or vault gases from yard closets, and to offer protection
against the very injurious cold draft in these as well as in
railroad car accommodations, The lid is provided with s self-
closing device and elastic packing, which exclude the gases
from all sorts of closets, The closet door is suitably con-
nected with the lid, so that, when the former is opened for
the exit of the user, the lid is shut invariably. A board
apron, A, below thegeat closes the vault,compelling the gases
10 pass out by the ventilator flue, B. A tube, C, attached to
the lower side of thesest board and provided below by a

balanced valve or flap, passes through the apron, tightly fit-
ted Ly packing. Anybody cognizaut of the present unwhole-
some yard closets and railroad car sccommodation, through
out the country, will readily appreciate the improvement,

Patented December 14, 1875, For further information, re-
lative to sale of rights, etc,, address R, d'Heureuse, P, O,
box 305, New York city,

-

FPacking Butter,

A well known dairy suthority glves the following direc-
tions for packiog butter so that it will keep sweet for § or 0
months: *‘ Make & brine with a saturated solution of the pur-
est salt you can get, using 1 1b, of saltpeter to about 20 lbs,
of salt, Boald the brine by bringlng it to s bolliug heat,
skim, and apply when sofficiently cool, The casksshould be
carefully prepared as well as the brine. If the gum and sap
in the wood are not removed before the casks are used, they
will work out into the brine and affect the butter, To re-
move the woody flavor from the casks, a thorough stenm.
ing with & high pressure 18 the quickest and best menns, If
gosked before the steam is applied, hot steam will cut the
gum and woody flavor all out in a short time, If steam is
not convenient, soak in brine & week or s0, and then fill with
boiling hot brine, and let it stand till it gets cool, By keep-
0g the butter undar the hrine and the easks full and in n cool

Scientific Jmerican.
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place, the butter can be kept safely. Some of the tin.lined
packagos which have recently been introduced, and which
are easily hermetically sealod, would be much more conven-
lont and probably fully as chieap as the oak casks and brine,
and are clalmed to be equally efficient in preserving.”

-

Stralghtening and Bonding Plpoes,
In order to straighten lead pipe, If the bore of the pipe is
1 inch or more in diameter, dress out & wooden rod small
enough to enter a hole the uize of the bore ; then point one end,
grease the surface thoroughly, and work and drive the rod In-
to the plpe  Draw the rod back and turn it a trifle at every

THELEMARK CATTLE

blow.5 If the pipeis small, less than one inch in diame-
ter, drive in a pointed iron rod, turning it at every blow, so
that the rod may not stick so tightly that it cannot be with-
drawn. To bend a lead pipe withoat forming kinks, fill the
bore with dry sand. To bend an iron pipe, fill the bore with
dry sand, stop the ends with stiff clay, heat the pipe where
it is desirable to have the curve, and the pipe will bend read-
ily without making kinks. If the dry sand will not run out,
water will wash it out.
Annual Report of the Chlef Signal Officer.

Wae are indebted to Brigadier-General Albert J. Myer,
Chief Signal Officer,U. 8. A.,for a copy of his annual report,
being for the year 18756. This book, of 475 pages, exhibits
annusl reports from the United States Signal Stations in
every part of the United States, in the West Indies, Canada,
and Alaskas, showing the work done, the number of disasters
averted, the improvements made, and the wide favor in
which the signal service is held. It contsins monthly
weather reports for the year for all partsof the country,illus-
trating by numerouns charts, the temperatures, barometric
pressures, rainfall humidity,and direction and force of winds.
It is a record of all important electrical and optical phe-
nomens, all general storms, and all marine disasters. It
contains several large international weather maps, which
illustrate the great meteorological changes in North America
and Europe. The oscillations or variations of the tides, of
the principal rivers in the United States, are recorded by
disgrams. The records of miscellaneous phenomens are in-
teresting and extensive, covering natural history, forests,
polar lands, meteors, zodaical light, earthquakes, etc. The
extensive, varied, and exact information contained in this
report makes it & document of unusual scientific value, It

is published at the government printing office, Washington,
D, C,

Toning of Photo Transparencles on Glass,

This operation is scarcely necessury if the transparency
should have been reinforced with acid silver, and is only re-
quired to be viewed by transmitted light, But silver as well
as alkali-intensified films have generally a very disagreeable
color by reflected light, and many amateurs object to this.
The use of a weak solution of chloride of gold obviates this
diffieulty, but, unfortunately,the color thus given is too cold
to sult many tastes, The best toning agent we have used is
chloride of copper, followed by an application of alkaline
pyro.; any tone by transmitted light is attainable, while the
color of the deposit by reflected light is either black or & deep
warm brown. On no account resort to any of the formerly
recommended methods of toning by mercury; the colors,
though beautiful to the eye, are evanescent, and sooner or
Iater the picture becomes one shapsless Lloteh.—British Jour-
nal of Photography.

Fast Ocoan Steaming.

The Germanic, mean displacement 85625 tuns, recently
mude the trip from New York to Quesnstown, Ireland, 2,804
national miles or koots, in 7 days, 156 hours, 17 minutes, be-
ing an aversge of 15'8 knots per hour. This is the fastest
time on record. The mean boiler pressure throughout the
voysge was 63 1bs,, mean vacuum pressure (condensers) 27
Iinches, revolutions of evgine 6557 per minute, Indicated

horue power, 56,484,

The Coming Fiber.

It 18 well known tuat with proper methods & certsin per
centage of fiber suitable for felting into & sheet which may
be called paper can be produced from any plant that grows.
This fact shuts the door in the face of the inventor in this
line, It ls possible to oblain letters patent in this country

for u cortain plant as a materisl for papermaking, but the
value of wuch & patent Is questionsble, All who are inter-
ested in seaking new papermaking msaterials among the pro-
ducts of the vegetable kingdom must bear in mind the
several absolutely essentinl olements which are necessary to
any successful operation,

A vegetable fiber, o compete
rags or other leading ma-
terlal, must be such ns will
admit of yearly production
either from its own root or
from seed sown and culti-
vated, like jute or straw; it
must grow In large qusnti-
ties, and must not present
great obstacles to ready and
cheap harvesting; it must
be grown in easy connec-
tion with cheap transports-
tion lines; it should jyield
at least fifty per cent good
fiber; and should not offer
difficulties which the pres-
ent Improved systems of
treating other vegetable
fibers will not readily over-
come. Faillng to possess
any or all of these attri-
butes, any new candidats to
the favor of the trade would
undoubtedly meet with dis-
favor. As stated above, the
vast majority of the so-
called pew fibers fail in one
or more of these essential
points, and people who are
experimenting to-day with
such materials will only
bave their Isbor for their
pains. It may be truly said that this diligent search for new
vegetable fibers is to-dsy unnecessary. Esparto, straw, and
wood are the great substitutes for rags in foreign mills. In
this country wood and straw have the field to themselves
With the present processes wood can only be made into the
better grades of psper by chemical auxiliaries, which are ex-
pensive and can be worked profitably only by recovering the
alkalies. Ground wood is the grest cheapening element in
paper manufactare at present, and it can only be used in
the lower grades of paper. Straw therefore comes to the
point as fulfiliing more completely than any fiber the wants
of the trade. If worked to better advantage, it alope, in
addition to rags, would furnish all the papermaking mate-
rial ‘required.—Paper Trade Journas.

A NEW GARDEN PUMP.
M. Reynier, of Paris,
France, is the inventor
of a new garden pump,
easily operated, and
which gives a continu.
ous, spray-like stream |
which may be accurate-
1y directed to the plants
which it is desired to
water, without neces-
sitating the wetting of
others. Wateris drawn
in at the flared orifice,
D (which is provided
with & sieve to prevent
entrance of impurities),
and passes through the
tube, C, and ball valve,
B, to the interior pipe,
in which works the
perforated and valved
piston, I. When this
piston is drawn baclr,
the water, already in
its rear, passes through
it, the valve, I, open-
ing. On being driven
forward, the valve, [,
shutting, and the
valve, E, opening, the
water is forced into the
pump body, A, where
it compresses the alr,
which, in turn, forces
it out through the tube,
H, and nozzle, G, At
the same time, a fresh
supply of water Is
drawn In through
valve, B, The annex-
ed engraving 1s ex.
tracted from the French Bulletin du Sootété da U' Encourage-
ment de I Industrie.

Tug mucilage used by the government for postage stamps

is composed of dextrin 9 ozs., ncetio nold 1 os,, water§ ozs.,
aleohol 1 oz,




~ muldplication of Minus Quantitios.
To the Biitor of the Soientific American :

Ag some of your readers are puseling over the question
why minus multiplied by minus gives plus, and plus multi-
plied by minus gives minus, I wish to explain thus;

In multiplication, it is all the same which of the factors
you call the multiplicand and which the multiplicator: 2 X8
—8% 2 and also 8 X —2=—2X38. Now multiplication means
to take one factor as many times as there are units in the
other factor: —2x 8 is therefore minws 3 taken § times,
thus: —2

—2

—2

—5, and by the above § multiplied by minus 2 must be
the same. This shows how pius multiplied by minus gives
TR,

Agaln: —2 X 8 belog = —8, —2 X2 being = —4, -2 X1
being = —2, —2X0being = 0, we see that the product
increases by + 2 for every unit of decrease in the multipli-
eator. If we then decrease the multiplicator still farther by
single units, the product must continue to increaso by plus
twos, namely: —2 X —1=+42, —2X—2=+4, —P N ===
+6. Nothing seems simpler or clearer.

But if there is any one who yet fails to see how the product
of multiplication can increase in proportion to the decrease
of the multiplicator, let him look at it in this way: Itis a
negative quantity (—2) which we multiply, The negative
product decreases with the multiplicator.

Three times minus 2 = minus 6, twice minuy 2=minus
4, once minus 2 =minus 2, no times (0) minus 2= nothing
(0)-

We have here the productsof —2 multiplied by +3; +2:
+1; 0; each multiplicator being one less than the preceding
one; each product is —2 less than the preceding one. Minus
one (—1) is one less than nothing (0). The product of —2 X
—1 must therefore be one minus two less than nothing (0),
that is, +2. Bat how does —2, taken away from nothing,
leave +27

To make this clear you have only to substitute +2 —2 fof
0. OI course If T have two less two, I bave nothing. Butir
from this nothing thus expressed, +2 —2,you take away the
—2, does it not leave you 427 C. F. ERHARD.

The Alluvial Lands of the Missisalppl.
To the Editor of the Scientific American :

The reclamation of the alluvial lands of the Mississippi
river can be sccomplished simply by allowing sufficient
breadth between the levees or banks on each side of the
river for the water to escape through at flood hight. This
can be done by straightening the levees, running from bend
to bend, and allowing s breadth of from fourto six miles
from levee to levee, which will allow a flow of water scross
the neck of points in the case of extreme high water, which
gives s more direct and regular current than is attainable
with the present levee system, from the fact that the cur-
rent across the neck meets and counteracts the force of the
channel current, and prevents its rolling with so much force
into the bends and against the portion of the levee thatis
most exposed. Besides, it would facilitate the escape of water
through the Valley to the Gulf. Straighteniog the false
banks and widening the distance between them will allow
of closing the side channels without danger to the levees,
and will lower the flood water mark one or two feet,

The levees, oncs established on this basis, will seldom
need repairs, Buat the present system of leveling in the
points confines the water at flood bight within the limits of
its banks; and as the water rolls away from the point, it
throws the current into the succeeding bend with 1t undi-
vided weight, until the leves is forced in, and crovasse and
overflow ensue. Horatio F. HICKS,

. 8t. Paul, Minn.

-
The Centennial on Sunday,
To the Editor of the Scientific American :
Correspondents of some of your cotemporaries are advo
eating keeping open the Centennial Exhibition on Sundays,
for the benefit of working men who may be poor or t0o occu-
pled to lose & working day to go and see the show, Ameri-
cans generally attend some shurch or pass the day with their
families, belleving six days’ labor in the week to bé sufficient,
Now why should seversl hundreds be compelled to work all
day on Bundsy st the exhibition buildings, in attending upon
the visitors, ranning the rallronds, ete., for the sccommoda-
tion of & throng of sight.seers? It sesms to me It would be
better for the limited class of persons that are unable to visit
the exhibition on & week day to subscribe for the SorexTI-
¥IC AMERIOAN, and read the accounts of what is exhibited,
and study the illastrations sccompanying the descriptions,
rather than impose needless labor upon those who prefer and
need one day of rest from the arduocus Iabors of the week.
A MesMnen or TiE Boorgry o MECHANIOS
AND TRADESMER.

The Domand for Labor,

To the Kditor of the Beientific American:

Your correspondent in Harlem, in spenking of the troubles
of & ol maker, seems 1o overlook the fact that at the pres.
ent time the supply of labor is In excoss of the demand
which, of course, puts the workman or the seller of Isbor h;
the power of the purchaser or employer of labor, The reme.
dy which be suggests, that each man should have a cerifi.

Scientific American.
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1s the use of a certificate when there is no situation? If two
men with certificates of equal merit apply for work from the
same employer, who requires but one, and stern nocessity
compels one man to accept any terms, he that will work for
the lowest wages will of course get the preference. These
men should say to ench othor: '“I'here is not work for us
Dboth, but, by each working half time until there is more de-
mand for men, we shall ench not only have a fair share of
what wages there are earned, but provent the employer from
pitting one against the other In the struggle to live.,” This
remedy, I believe, should be applied at all times when the
supply of lsbor is in excess of the demand. Of course, to
those at present fully employed, it would create a slight
stringency in the money market ; but it would drive absolute
want from many a fireside,
Toronto, Canada.

OxE oF THE EMPLOYED.

How Strikes may be FPrevented-=Free Trade tho
MHemedy.
To the Editor of the Scientific American:

In the edition of your prper for Murch 18, & ¢ rresponden.
complains of the fact that cortain parties, after advertisiog
for tool makers, were unwilling to pay more than §2.50 per
diem for competent men, Ho thinks that the state of affairs
which enables an employer to hire a skilled man for that
sum is not right,and he proposes to rectify matters by having
the trade ‘“legally recognized, 5o as to have a complete and
perfect registry kept of all men who pretend to be skilled
workmen,” the wages being regulated by s mixed bonrd of
employers and employees, The first thought that oocurs to
me on reading such letters is to wonder that a man of suffi-
cient ability to write & latter at all, or make tools requiring
intelligence in their construction, should have so little ac-
quaintance with the Iaws which control wages and kindred
matters, as is exhibited by D. In expressing his disbelief
in the effizacy of strikes to smooth the way of the working
man, D. shows that his is not as hopeless a case as others;
but he hss s longing for governmental interference between
employer and employed that savors too much of communism
to be accaptable to working men of self-dependent power.
He condemns strikes, but attributes the prevalence of those
organizad acts of folly to the fact that employers get men
to work for the lowest wages they will take. Why will not D.
and men who argue in his train of thought consult their own
action, and learn the true explanation of the labor troubles?
Does D). ever pay £10 for a pair of boots when he can get as
good ones for $57 If he does not, how can he expect an em-
ployer to act on different principles, and pay £4 a day to
workmen when other men of eqaal skill ask to be employed
at $2.507 “ But,” says D., * they are not of equal skill, and
the employer does not get as profitable retarn from the §2.50
as he would from the $4 00 one.” Will not D. see that the
employer, in the majority of cases, knows his own basiness
best, aud that it is better that he and the workmanshould
make terms on which to exchange money and labor rather
than call in the assistance of outside parties to settle it for
them? Would D, maintain that it would be better to make
him give A § 10 for the boots than get them of B. for $5, or
exchange four days' labor for what can be had for two days'?
Men will be better off when they leam to look facts in the
face, and not delude themselves with sentimental longings
for & Utopian state where *‘ everythiog is lovely.” This
wages and labor question is simply & continuation of the fight
for existence which Science shows to have gone on in the
past among all living things, and still goes on.

The present writer is a working man, and &s anxious as
anybody to get the best price for his labor; but he has had
the good fortune to have read works by the working man's
best friends, the writers on political economy, and he has
become convinced that the truth, as established by Nature
snd confirmed by experience, is what should guide work-
ing men in their efforts to improve their general condition.
It is unfortunave in the extreme that elementary works on
political economy are not studied in the public schools.
From the halls of Congress to the humblest workshop in the
land, profound ignorance reigns on subjects of vital import-
ance to the public welfare. When grave and reverend sen.
ators eloquently advocate excluding the products of foreign
countries, 5o as to reduce competition with the interests they
represent, there can be no consistency in the bosses of those
factories condemning the principle of strikes. But both are
wrong. The striker Is wrong, not in refusing to work if Le
does not like the wages, but in obliging others to desist from
working for the wages he refused. The protectionist is
worse than the striker; for while looking solely to his own
interest, he pretends to have the welfare of his working
men at hearl, and Losldes usesthe public money and officinly
to secure himself against competition, that is, he can sell
dear where but fer them he would be obliged to sell cheap,
The labor problem is so complicated that no one can, In
newspaper articles, explain and make clear every point of
the subject ; but a vast deal of good can be accomplished by
directing the attention, of those most interested, to sources
where the subject Is discussed in full. If every workiog
man, and every employer too, in the country would resd
Bastiat’s little book on politieal economy, I think that it
would do much to put an end to strikes and dinigresments
among employed and employors. 1t would show both par.
ties how dependent on onch other they are, and teach them
the folly of quarreling. 1t would also open the eyes of
working men to the mistake they make on the whole, when
they sustain the doctrine of protection nnd monopoly, Cap-
ital is simply preserved labor, plokled down for future use
The workaman's capital Is his akill and strength ; he ought to
be nllowed to exchinnge it st will, and where he ean do it to

cate of his skill, s right enough for some purposes; but what

the best advantage : but the striker and protectionist deprive

him of that right. When justize comes to rule the world,
protectionist and striker will have no advocstes. In that
day It will be ndmitted that perfect freedom is the condition
most conducive to genoral and individusl prosperity, and
that, although competition and the introduction of machinery
may oceasion temporary suffering, the cause of virtae, hap
pingss, nnd progress 18 best promoted by free trade.

Roohester, N, Y, E. R,

Tne Gront Engincer for President.
To the Editor of the Scientific American:

Your nomination of James B, Eads for President was 5
happy thought, whether it will amount to any thing or not,
There are many, who now naver go to elections, who would
go if there were any hope of electing & man of his intellect,
who could not be corrupted. ‘‘But,” says one, “‘ what
evidence have the people at large of his great intellect, or of
his incorruptibility 7"

By his works we know him to be & man of great intellect;
and by his dealings with men, ns well as with Sclence, we
know that he is not lisble to be led astray. The cholce of
his education in the exact sciences shows that he was born s
lover of truth; and his success in mastering and applying
them indicates an intellect which will not easily turned into
unceriain ways.

What could produce & happler Centennial event than to
elect sach & man President, one who has never baen solled
by politics, whose great intellect has always been on the
track of truth, with such universal success !

Lyons Falls, N. Y. D. 8. Howanrn

(For the Botontifie Ameriean, |
ARTIFIOIAL ICE,

NY P, J, VANDER WEYDE, .

It has been explained in the previous article, published on
page 177, current volume, that when, without the aid o
heat, water is evaporated by means of & vacuum, aided by
the absorbent action of sulphuric acid on watery vapor, the
latent heat needed for the formation of this vapor will cauie
the abstraction of so much heat as to freeze five eighths of the
remaining water. In a liquid more volatils than water, this
evaporation takes place more readily; and hence many at.
tempts have been made to produce cold by the evaporation of
very volatile substances, such as alcohol, various ethers, car-
bon bisulphide, liquid ammonis, and even nitrous oxide and
carbonic acid. Among the partially successful attempts, I
may mention those made some 15 years ago by Professor
Twining, of New Haven, and Siebe, in Eogland; they used
common ethylic or so-called sulphuric ether. More recent-
1y, about 10 yexrs ago, Tellier, in France, used methylic ether,
of which the effectiveness was supposed to surpass thst of
the ethylic ether in proportion to the lowness of its boiling
point, which is at about 0 Fah., while the common ether
boils at 90° Fah. It was, however, soon found out that there
is no advantage in using liquids of such very low bolling
points, as part of the power used has to be employed for
working powerful compression pumps to reduce the ob-
tained vapors to the liquid condition, as of courge economy
of the process absolutely requires the use of the same liquid
over and overagain. The use of two other liquids was patent.
ed some eight years ago: one, carbon bisulphide, by Professor
Paersh, of New Orleans, and chymogese (petrolenm ether),
by myself. The firstof these liquids boils at 112" Fah., while
the latter has the advantage of being cheap and abandant,
being & by-product of petroleum distillation, where it can be
obtained in various degrees of volatility, varying in its boil-
ing points from 20° to 50° or mors Fah. It cught to be
stated that the vapor of the substance is quite dense, being
4 times heavier than atmospheric air, while in its fluid con-
dition it is decidedly the lightest of all liquids, its specific
gravity being 0 6, So that while water, when evaporating,
expands to 1,728 times its vglume, forming a vapor of which
the specific gravity is about half that of the atmosphere, the
expansion of the liquid, when assuming the state of vapor,
is only equal to 1,728--2 ) 4 =210 times. As the amount of
expansion which various liquids undergo, when evaporat.
ing, bears a close relation to the amount of lstent heat ab-
sorbed by the vapors, this small expansion may appear dis.
ndvantageous to the use of light liquids producing heavy
vapors, for the purposes of refrigeration; however this ise
especinlly in the case of chymogens, compensated for by the
fact that, in displacing vapors by the air pump, we have
only to do with volumes; and ss the figures representing tht
Intent hent of vapors have only relation to equal weights, ir
18 evident that a heavier gas will, for the same bulk, contain
an amount of latent heat proportional to its specific gravity,
nnd will therefore withdraw, durlog {ts formation, s propor
tionstely large amount of heat from the material to be cooled,
An an offset to this, the Iatent heat of gases is almost in in-
vorse proportion to thelr apecific gravity; so that after all,
tho amounts of latent heat for equal bulks do not diffe,
widely, but vary only slightly from just under 400 to » little
over 000 Fahrenhelt units of heat.

Chymogeno possesses one special advantage in its bolllog
polnt, which {n not so high as to require so great a degree of
oxhnustion to evolve the vapors as s the case with water, sud
oven alcohol, onrbon bisulphide, and ether, nor 8o low as to.
require extraordiuary prossure to recondense the vapors to
tho 1quid conditlun, as 18 the case with smmonis, methylic
otber, and especially nitrous acld and carbonic acld,
In regard to the two last named substances, thoy were

thoroughly tried, In thelr liquefied condidon, as to their

adaptabllity to produce cold and refrigeration. The first,
nitrous acld, bolling at 130" below 0" Fah., was tried by me;
and In 1864 I applied for a patent for the invention, but soon
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nd abandoned the same, becoming convinced of

M ous disadvantage of baving to employ machin

o 1o withstand o
alouliatec Vo Prossures of 700 or more 1ba, to the
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Tofessor Lowe, of balloon fame,
in attempting to use the pressure of carbonie acid gas (when
W"’ powerful pumping machinery, under a pressure
of 600 1bs. to the square Inch) as a source of power for flying
machines, was struck by the evolution of great cold during
t);l evaporation of this liquefied gas; and he obtained Pt
ents for its use for making loe, and for refrigeration in gene-
ml. Notwithstanding that he spent many thousands of dol-
Iars to put this scheme In practical operation, and kept to its
pursuit for several years, it finally utterly failed; and all at-
tempts in this line were given up, the stumbling block be-
Ing the same as was found in using liquefied nitrous acid,
pamely, the difficulty of keeping the joints tight under the
enOrmous pn-u:;qnl‘:d ifor even the solid metals them-
solves showed, r the extreme pressure, such porosi
that the gases passed through as through a sieve. 3

The process of Professor Paersh, of New Orleavs, using
carbon bisulphide, was abandoned for a contrary reason.
Its boiling polnt being 112° Fah., more than 22° above that
of ether, it was even less successful than the common ether,
the process for which has never been quite satisfactory, as
fully proved by the results of the labors of Siebe, in Eog-
land, Twining, in New Haven, and others afterward.

Liguefied sulphurous acid boils at 14° Fah., and at the
increasad temperature exerts a pressure of 60 1bs. per square
inch, or 4 atmospheres ; and thus it appears well adapted for
the purpose, and some years ago it was proposed to use it,
and, if I am not mistaken, its employment was patented by
Professor Seely, of New York city; but its corrosive effect
on the metals of which the machine was made forbade its
practical application.

The methylic ether machine of Tellier, in France, was at
first said to be a great success; and about 1) yesars ago one
of the spparstus was imported from France and exhibited in
operation at the Morgan Iron Works in this city. There ap-
pears, however, to have been great difficulty in procuring
the pure methylic ether required, notwithstanding that its
preparstion had been minutely described in Tellier's patent.
The ignorant persons who had charge of the machine be.
came possessed of the idea of cutting short all trouble, by
using ammonis, which was easily procured ; and, as any well
informed person could have warned them, within 24 hours
the whole beautiful machine, = credit to the Parisian work-
shops whence it came, was utterly ruined, the ammonia hav-
ing destroyed all the brass parts. Machines using ammonis
are therefore always built entirely of iron.

Frientific dmerican,

ments of circles from which the width of the steam ports,
exhaust port, and bridges are marked, the lines belog drawn
by the aid of a straight edge, We mark the ends of the
ports by the aid of a straight edge and square, To mark off
the valve, we may either plane up two of the edges and
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mark the lines by the aid of a square, allowing an equal
amount to be taken off each side of the exhaust port, or we
may place a centerplece in the exhaust port of the valve, and
perform all the marking.off before any of the planing is
done, the operation being shown in Fig. 282, From A 0o B
is the width of the exhaust port of the valve, and from C to
D on each side is the lap of the valve.

It is found that valve seats (the cylinder faces on which
the valves slide) will have, when they become worn, & groove
cut across the bridges between the ports and extending along
the face beyond on each side, running close to the edge of

Fig 232,
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PRACTICAL MECHANISM,

BY JOSHUA ROSE,

Nusuzn XLV,

MARKING OFF SLIDE VALVES AND CYLINDER PORTS,

If, in markiog off & set of cylinder ports and a slide valve
for the same, we are provided with a detail drawing, we
have no option, of course, as to their proportions; but if, on
the other hand, we have liberty to proportion the same, we
have to consider the following: If we make the slide valve
1o cover the ports without having any steam lap, the ex-
haust will not be sufficiently free, and there will be a back
pressure upon the engine. The amount of steam lap neces-
sary to prevent back pressure will be an amount equal to one
quarter of the width of the steam port in & slowly running
engine, and equal to about three quarters of the width of the
steam port in s fast running eogine. If it is incumbent that
the valve have no steam lap, or su smount of such lap equal
to or less than one quarter of the width of the steam port,
we may make the cylinder exhaust port about one and three
quarters as wide ss the steam port, which will be sufficient
to maintain, at all parts of the stroke, an exhaust opening in
the cylinder exhsust port equal to that obtaining in the
steam port acting (st the same point of the stroke) ss an ex-
biaust port: the object of narrowing the cylinder exhaust
port in this case being to keep the valve narrow, so that its
friction upon its seat msy be kept as small as possible, in
consequence of its reduced area for the steam to act on, press-
ing it to its seat. The best results are obtained from a slide
vulve by giving it sufficient steam lap to cut off the steam
supply when the piston has traveled about three quarters of
the length of the stroke; if more than such an amount of
steam lap be given to the valve, itsaction becomes distorted,
that is, unequal at and during one stroke as compared to the

ther

The ares of the steam ports should be proportioned by the

following rule, which Is given by Mr, John Bourne In his
** Catochism of the Steam Engine:” *“ Multiply the area of
the cylinder in square inches by the speed of the piston in
foot por minute, snd divide the product by 4,000, The quo.
tient will be the nrea of each cylinder port in square inches,”
Thisrule ls & much better one than any which gives a definite
and fixed proportion between the area of the cylinder and of
the steam port, because it takes into consideration the quan
tity of steam required to pass through the port in a given
time, and increases the area of the port in proportion as the
speed of the engine is increased.

Haviog determined the dimensioos and proportions of our
ports and valye, we proceed as follows: Beginniog with the
eylinder, wo place in the exhaust port u center plece, as shown
in Fig. 281, In which A represents the steam port, B B the
cylinder exhaust port, and C the center piece wedged or fas-
tened thoreln, In the center of the pouition intended for the
ports, we wark upon the center plece the center line, D, and
trom the poluws, K, F, we mark with the compasses the seg-
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the ports, and at right angles to the lengths of the ports.
To prevent the formation of this groove, it is found neces-
sary to drill in the face of the valve the four small holes
(say of #inch dismeter) shown in Fig. 282, at E, E, E, E,
their depth being sbout half the thickness of the valve.

To mark off the back of the valve where the slide spindle
frame fits, we must stand it on the marking table, with the
face standing perpendicularly and ata right angle to the face
of the table, and draw a center line on the back of the valve,
from which line we may mark off the back of the valve to
the necessary conformation.

—-e
PROGRESS OF THE OENTENNIAL EXHIBITION.

The exhibition buildings and grounds are fast approach-

ing completion.

THE MAIN BUILDING
is completed internslly, the painting and gas pipe connec-
tions having just been finished. Show cases are rapldly ap-
poaring, that of Devlin, the clothier, being especially nota-
ble, both for its style and size. The floor is strown with
packages, prominent among which, on account of their size,
are those sent by J, D, Burchall and Co,, woolen manufac-
turers, of Leeds, Englaad, containing woolen goods, and cases
of terra cotta from Messrs. Doulton, of England, who are
erocting four elegant show cases in which to oxhibit pottery
and porcelain. Among the exhibits forwarded by the Secretary
of State for Indis, London, England, is a fine muslin, into
which threads of gold are interwoven. This material is
made sxclusively for the rejabs in Indls, and Is so fine in
its texture that 50 yardsof it can be doubled up and passed
through a lady’s finger ring.
INDIAN COUNRT,

The exhibity for the Indian court are nearly all in the bufld.
Ing, having been transported from the Indian Museum, Lon
don, England,

The Egyptian, Norwegian, Chillan, Spanish, and other
courts are all gracoful and natlonally characteristio odifices,
and are fast approsching completion, They promise to be
among the most attractive parts of the exhibition, The
Norwegian goods are mostly on the ground.

MACHINERY NMALL,
In the Machivery Hall, the workmen are busy erecting
the shafting and laying steam pipes for the Corliss engine,
ull the parts of which are on the spot, and mout of them
srected.
Mesars. Mirreloes, Talt, & Watson, of (lasgow, Scotland,
are erecting an engine and sugar mill, the total welght of

which is 180 English tuns. It is & compound beam engine,
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of the parallel motion order, with Corliss valves, the bigh

pressure cylinder being of 24 Inches bore snd 060 inches
stroke. The top roller of the mill weighs 24,780 1bs, The
entrles of the above firm nlso include 26 and 80 Inch cen-
trifugals and two smaller engines, one driving & small mill
and one driving s centrifugal. One of these engloes s &
valveless engine, which takes stesm through the hesd of
the piston, which is s very long one, having in it ports
arranged to operate with ports in the bore of the cylinder,
and not at the ends thereof,

. Mesnrs, Wm. Sellers & Co.. of Philedelphia, have their
slotting, planing, vertical, and horizontal boring, drilling,
and punching and shearing machines, as well as several
large and small engine lathes, in position. J. Mitchell, of
Philadeiphus, is erecting s column composed of English,
French, (lerman, American, and Austrian grindstones, of
various grades. J. P. Morris, of Port Richmond Iron Works
is erecting & vertical column compound engive of the follow-
ing description: High pressure cylinder, 50 inches in diam-
eter, of 84 inches stroke; the low pressure cylinder is in
line with it, so that both piston heads are fast upon one
rod. The valves are constructed under Wanock’s pstent,
and are balanced. The (two) fly wheels are each 24 feet in
diameter, and of 21 tons weight, the whole engine weighing
110 tuns. This eogine will drive s blower (for blast fur-
naces) of the following description: The cylinder is like an
ordinary steam cylinder, and is provided with s similar
piston, save that the viston rings are composed of maple
wood, and are cut in segments to accommodate their being
set out. The blower valves are of the griddle order. The
size of the blower cylinder Is 90 inches in diameter by 7 feet
in stroke.

The floor spaces are all marked off, and many foundations
for the various entries are being laid. Some few of the
exhibitors who have their entries all ready are delsying
the placing of them in position in the hopes of being
able to obtain space in more prominent locations, pro-
vided the owners of such latter space shall be dilatory
enough to warrant the commissioners in disposing of the
space now allowed to them. The fears of the latter are,
however, having the effect of hastening the forwarding of
entries; hence it is improbable that any reallotment of space
will take place, save in the case of those who are very much
behindhand.

THE GROUNDS.

Swarms of workmen are busy leveling roadways, removing
débris, and laying out the grounds and planting additional
shrabs, evergreens, etc., notwithstanding the unpropitious
weather. The rallrosd men, both steam and horse car, are
at work in full force, giving promise that their preparations
will be completed in ample time.

AGRICULTURAL HALL,

The above hall is the most backward of all the buildings
but the rate of progress is proportionally rapid, every day
making & noticeable difference in its appearance. The
working force is here exceptionally strong; and there is

evidence that it will soon be ready for the reception of en-
tries

THE FOREIGN EXHIBITORS.

Aw a rule, the forelgn exhibitors have more goods upon
the ground than is the case with the American entries, & fact
to which their representatives point with a feeling of pride.
There is no doubt, however, that the arrival of American
goods will, during the coming week, be very large. Repre.
sentatives of foreign governments who were present at the
Parls and Vienns Expositions give it as their opinion that
the vista of the main building at Philadelphia excels, in
general design, lightness, and airiness, that of any previous
international exhibition.

A Metric Treaty.

The President has recently sent to the Senate for ratifica-
tion & tresty, the object of which is to establish an Interna-
tional uniformity and precision in the standard of weights
and measures. The treaty is between the Unlted States and
the governments of Austria, Argentine Republie, Belgiam,
Brazil, Denmark, Spain, France, Italy, Peru, Portugal, Rus.
sia, Sweden and Norway, Switzerland, Turkey, and Venesue.
la. It contains an agreement between all the parties to
maintain in Parls, at the common expense, & permanent bu-
reau of welghts and measures, to be under the control of an
international committes. The bureau is to be charged with
the following dutles:

1. All comparisons and verifications of the new prototype
of the meter and kilogramme, 2. The custody of the interna.
tlonal prototypes. 8. The periodical comparison of the in-
ternational standard with the lnternational prototypes and of
tost coples, as well as comparison of the atandard thermome-
ters, 4. The comparison of the prototypes with the funda-
mental standards of non.metrioal weights and measures
used In differont countries for solentific purposes. 5. The
standarding and comparison of geodesic measuring bars,
6, The comparison of standards and scales of precision, the
verifiation of which may be requested by governments, sel.

ontific socleties, or even by constructors or men of sclence.

We are indobted to Mr. R. O, Morrls, Secretary of the
Rod and Gun Club, Springfield, Mass., for & very attrotive
psmphilet contalning a list of premiums and rules to govern
the dog show which takes place on April 20, under the au.
splees of the abovenamed club. Many very handsome pre-
miums are offered, and it Is expected that the exhibition of
polnters and setters from all parts of the country will be es.

pecially large and fine,
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© IMPROVED WALL PAPER TRIMMER.

Scientific American,
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appears as in Fig. 1. To attach it to the lower end of the

_ We illustrate berewith & new and simple apparatus for | ground rod, the pivot of the Iatter is inserted in the socket

trimming the edges of wall paper up to the printed line
thereon. The cutting device is a small circular saw, and to
{ts shaft an end of the paper is attached so, that the singlo
of rotating said shaft drives the saw and feeds the
paper toit. The cut, as we find by practical trials, is per-
fectly smooth, and as neat as if made by chears, while it is
done with grest rapidity, hardly s minute being required to
trim a large double roll.
The frame is made of cast lr:n‘.hud:;lp-
upon legs. Ono end of the roller,
m its bearing in a fixed standard,
while the other end bears in the stand-
ard, B, which is hinged to the frame, and
can be turned down for the purpose of
removing the roll of paper from the roll-
er, A, afterthe trimming is sccomplished.
The journal of the roller in the station-
ary standand projects through the same,
and & wheel Is firmly secured thereon,
This wheel is made dish shaped or flanged
and surrounds the standard within. Up-
on the inner edge of the flange is secured
the catter, C, which is made in the form
-of & cireular saw. One side of the roller,
A, ismade concave, and at one edge of
such coneavity is hinged u plate, D, by
means of & rod which extends out through
the journal of the roller to the outer side
of wheel, where the rod is bent to
form the handle, E. The plate, D, forms
a clamp for fastening the end of the pa.
per to be trimmed. It will thus be seen
that the roller isthe spindle on which the
puperis rolled, and is also the shaft of the
cutting device, whereby the machine is
greatly simplified. The roll of paper to be trimmed is placed
upon the shaftlaid in two standards upon a movable car-
riage, F, sliding in guideson the rear part of the frame. The
one standard is stationary on the carringe while the other
is movable thereon, so as to be adjusted to the width of the
paper placed on the shaft. On the under side of the carrisge
is & mck bar, into which gears a pinion on the end of a shaft,
under the frame, extending to the front part thereof, and
provided on its front end with s bandle wheel, G, whereby
the carrisge may be moved to the right or left as required.
After the roll of paper has been placed upon the shafl, its
loose end is trimmed for two or three inches, either by the
machine or hand shears, so as to enable it to pass the cutting
device. The end is then inserted in the clamp and secured.
By revolving the shaft or roller, A, the paper passes under
and between the cutting device, and is trimmed and rolled
upon the roller. The only care required while trimming
the paper is to see that it is so fed as not to leave a white
line or cut into the figure. This can be regulated by means
of the wheel operating upon the carrisge, as already de.
soribed. By turning down the hinged standard, the trimmed
roll is eaxily removed.

The machine is compact, while at the same time it is heavy
enough not to need fastening down, so that it can be placel
In any convenient position.

Patented December 7, 1875. For further informstion ad
dress Mr. Charles Boust, Northumberland, Pa.

WESTOR'S LIGHTNING ROD DISCHARGING POINT.

In order %o render lightning rods of any efficacy asa pro-
tection to s building, it is absolutely necessary that the

ground terminals shall be Iarge, and sufficiently so to dis
charge all the electricity from the rod. The object of the
device illustrated hierowith Iy to secure an extensive metalllc
surface in contact with the earth, with comparatively little
cost and trouble,

¥ The device consists of four metalllc arms, formed as shown

and the nut screwed on from the ipside, as represented in
the broken away portion in Fig.1. A hole is then made in
the earth with a crowbar, and the point, with the section of
rod attached, inserted. When at the bottom, by forcing the

rod down, the sheets or arms of the point will spread out as
in Fig. 2, thus giving a large discharge area, The nut which
connects the lower section of the rod with the point Is left
loose, sothat the former is allowed to turn when screwing it

BOUST'S WALL PAPER TRIMMER.

into the section above. To attach the point to cables a zinc
ring is first put on, then the discharger, and tben another
ring near the end of the rod. The discharger and upper
ring are slipped back to their proper position and fastened
with set screws.

Patented through the Scientific American Patent Agency,
March 7, 1876. For further information address the inven-
tor, Mr. J. H. Weston, 20 West Sixth street, Cincinnati,
Ohio.

RIGGS' METHOD OF MENDING CRACKED BELLS.
Mr. Daniel L. Riggs, of Salem, Oregon, has patented
(June 16, 1874) & new method of mending cracked bells,
which, if we may judge from the testimonials submitted,
has proved highly successful in many trisls. The inventor
proposes its application to repairing the Independence Bell
at Philadelphis, and claims that he can render that histori-

cal object as good as new, and that its tones will ring out as
clearly on Jaly 4, 1876, as they did & hundred years before.
The idea is simply to melt the motal at the crack so that the
Iatter becomes closed by the fusion; and this is earried out
by the novel arrangement of two furnaces and a mold, shown
in the annexed engraving applied to the bell,

The apparatus is made in two portions, secured, one with-
out and the other within the bell, 50 as to encompass the
cracked part. Each section consists of a mold, A, of plum.
bago or fire clay, which exactly corresponds to the contour
of the bell. On thess molds are added walls, B, 50 as to
form chambers or furnaces, to each of which air blasts are
admitted and controlled by the system of tubes and check
valves, C. At D are the clamps and hand scrows by which
the whole is held tightly in plsce. In the upper edge of the
molds and just above the crack I3 & gate for adding molten
metal. The furnace chambers being supplied with fuel and
ignited, a blast is thrown into them until the edges of the
crack are fused and united. Molten metal is then poured In In
sufficlent quantity to fill any deficlency which may be found
1o exist,

The Centennial Commitiee and others can, for further
particulars, address the inventor as above,

il L e ——

BEVERAL years ago the Berlin Museum pald $24,000 for
what were suppossd 1o bo Moabite antiquities, It has been

and riveted about a central socket,. When closed, the polnt

discovered that they are not genulne

- - —
Success In Milling.

John Griffith, a miller, glves his secret of successful flogr
grinding as follows, in Leffel's Illustrated Milling and M
chanical News:

“My burr is 26 inches in dismeter, and has 15 leading fur.
rows, with one short furrow to each leading one; the short
ones one inch wide and very shallow. The chief secret is
in the shape and condition of the furrows and draft, The
stone being in face, running balance, and tram, the draft
should be 1 inch to the foot in diameter of the stone: the
width of the furrows should not be less
than 2 inches for & 3 foot stone, pretty
deep at the eye and taper out to the skirt
to balf an inch deep; it is then worked
as smooth as possible with a pick and
rubstone or emery wheel to & feather
edge at the face. A stone dressed in this
way will grind one third or one half more
with the same power; and the same cloth
will bolt it, and leave no clammy flour to
clog the cloth. It bolts freely and the cloth
is clean. I run about four bushels through
the No. 0 cloth (6 feet in length and 20
inches in disnmeter), and return from 2 to
4 feet No. 10 in an hour. Grain doesnot
want to be ground ; whst it needs is tobe
mashed and rubbed between the two
smooth surfaces. Where the furrows
are deep and rough, they will grind some
too fine and some not fine enough, and
throw out unground grain or unmashed
particles. A grain of wheat is a bundle
of fine particles; and if the bran or shell
is broken and rubbed, it will be flour. I
have ground 4 000 bushels of wheat since
there was a pick on my burrs, and they
run nicely yet,”

Foul Smells from Drains,

There is but one simple way, says a writer in the Journa
of Chemistry, to prevent noxious emanations from cellar
drains; and that is to start the drain pipes st the outer wall,
and haog all the waste pipes from the cellar ceiling in plain
sight, where the slightest leakage can st once be detect.
ed. These pipes had best be of iron, and in sny ordioary
buildiog can be arranged to have a sufficient pitch towards
the drain, without coming below the cellar ceiling enough to
interfere with headway, and at the wall can be carried down
perpendicularly into the mouth of the drain pipe, where the
janction should be made tight with cement, and should be in
plain sight, The best kind of drain pipes are of glszad stone-
ware with socket joints, and they be should laid in a bed of
cement, and the joints made tight with the same. For com-
mon drains, a pitch or fall of one half inch in & foot is suffi-
cient,

NEW AUTOMATIC GREASE CUP.

A sectional view of & new automatic grease cup, adapted
to the lubrication of valve chests and cylinders, is represen.
ted in the annexed engraving, which we extract from the
Bulletin du Musée. 1t consists of an exterior box, a, which
terminates below in & screw shank, by which the apparatus
is secured in place. Within the box is suspended a small
receptacle, b, at tha lower part of which is a small
tube, d, and sbove this a fine sieve, g. The top is hermeti-
cally sealed by the cover, ¢, a central orificein which serves
for the introduction of the lubricant (melted tallow), being
closed by the screw, f. The receptacle, b, is filled with tal.
low until the grease begins to enter the screw sperture above,
The object of the sieve, g, is to retain any impurities; and it
mway easily be cleaned by removing the core, .

In operation steam enters the cup in the direction of the
arrows, passes up above the receptacle, b, and presses upon
the grease therein. At each momentary diminution of pres-

sure, which takes place In the cylinder or in the valvechest
at each change of stroke, & drop of tallow escapes at &, being
forced down by the steam above. The I thus
entirely automatic, giving a quick supply when the engine
runs rapldly, and vice vorsd, while the delivery stops al-
together when the motion of the machine is arrested. This
device In ow in use on many locomotives on rallroads io

Baxony.
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ANIMAL FEROOITY,

The tiger hng 6o long been desmoed & beast that can only
bo fenred and avolded, except by large partios of well armed
men, that there i some sort of satisfaction In contemplating
the masterly engraving which accompanies this article; and
the dread grip which has selzed the most terrible of marau.
ders appeals strongly to our wense of justice. Mr, Joseph
Wolf (whose genius may falrly be olussed with the master
spirits of animal painting, Landssor and Rosa Bonhour, al-
though 1t 18 devoted to the comparatively humble work of
drawing on wood for book {llustration) hias here given ug a
ploture very charncteristic of the wild animal life in the path
less jungles of the East Indies; and the powerful brute is
shown in the remorseless hold of perhaps the only ereature
who ean equal him in strength and ferocity, The elephant
oortainly now and then gores and tramploes to death a tiger

who may venture to attaok
him; but frequently the ti.
ger Is the master, and the
bones of the ' huge, earth.
shaking beast,”

that hath botwoeen his eyes

A secpent for a band,
are soon left to bleach in
he sun. The crocodile of
the East, however, Is cov-
ered with an almost impen-
etrable armor of shell-like
%ales, the head being pro
tocted by n senmless horny
integument ; and its hold is
not easily relaxed by the
struggles, however power-
fal, of its prey, That it
will ultimately tire out,
drown, and devour the ti-
ger) seems probable, and
although crocodlles are lit-
tle likely to elicit much
sympathy from the human
race, it is well to know that
victory will not belong to
the man-eating monster.

The engraving is the work
of Messrs. J. W, and E.
Whymper, and is published
in ““ The Life and Habits of
Wild Animals,” issu«d by
Messrs, Alexander Macmil-
lan & Co., London.

&
>

Diving for Drink,

One of the hottest regions
of the earth is along the
Persian Gulf, where little
or no rain falls, At Bahrein
ihe arid shore has no fresh
water: yet a comparatively
numerous population con-
trives to exist there, thanks
to coplous springs which
burst forth from the bottom
of the sea, The fresh wa.
ter is got by diving. The
diver, sitting in his boat,
winds a great goatskin bag
around his left arm, the
hand grasping its mouth;
then he takes in his right
hand a heavy stone, to
which is attached a strong
line, and thus equipped he
plunges in and quickly
reaches the bottom. In.
stantly opening the bagover
the strong jet of fresh wa-
ter, he springs up in the
ascending current, at the
same time closing the bag,
and is helped sboard, The A
stone is then hauled up,
and the driver, after taking breath, plunges sgain. The
source of thess coplous submarine springs is thought to be
in the green hills of Omiin, some five or six hundred miles
aistant,

The Richest Silver Mine In the World,

The Consolidated Virginis Mine Is the most profitable in
the world, During 1875 it ylelded 169,807 tuns of ore worth
$08 per tun, nverage, the total yleld in bullion being $10,-
781,668,483, Bince December 13, lust, about 600 tuns of ore
have been hoisted daily, As soon, however, as the connec-
tions with another shaft are complete, it is computed that
this holsting capacity will be increased to 2,000 tuns per day,
or ore equivalent in value to $200,000, The superintendent
of the mine says that, even under this great drain, there is
enough ore in sight to last for many years, The slmost fab-
ulous smount of wealth which still lies buried, and which the
drills of the miners have not yet exposed, canoot be conjec-
tured,

&

Comparative Richnoss of Muman Milk,

Mr, H, A, Mott, Jr., E.M., Ph, B,, has recently read a paper
before the New York Academy of Bcelences, entitled ** Com-
purigon between the Milk of the African Race and that of the
Coaucaslan,” The suthor has conducted considerable re-

Scientific Jmerican,

search and has made numerous analyses, the result of which
goes to show that the milk of colored women is richer In
milk sollids than that of white fomnles. An nverago of 12
analyses of negro milk give water 86:84, milk sollds, 3°66;
this Is compared (among others) with an average of 50 analy
ses by Verools and Becquérel, of white woman's mili, which
shows water 88 00, milk solids 11°00, The milk of the ne.
gro sppenrs espocially rich in milk sugar, fat, and inorganie
salts, Mloroscoploally examined, the two milks are slmilar
with the oxooption that the negro milk contains s larger
number of globules,

-

A White Light for Dark Room Windows,
At the Inst meeting of the (Ghont section of the Belgian
Soclety, Dr. Von Monckhoven communicated n very interest.

ing nod curious fact,

231

ated agaln, and thus becomes impervions both to gases and to
lNquids, For cementing the rubber sheet, or the material in
any nhape, to metal, glass, and other such surfaces, the ce.
mwent 18 strongly recommended,

Thoe Depth of the Nea,

At the last meeting of the Royal Boclety, Mr. Blemens,
D.C.L,, F.1t,8., exhibited the instroment he has devised to
ascortaln the depth of the ses by & new means, without a
sounding line, He has worked out the requirements, start-
ing with the proposition that the toial gravitation of the
earth, as measured on its normal surface, Is composed of the
soparate attractions of all its parts, and that the attractive
influence of each volume varies directly as its density azd
inversely as the square of its distance from the point of

Having to darken s room in which to

BENGAL TIGER ATTACKED BY

dry carbon tissue, and having nothing on hand but red
and green glass, and not enough of either to cover the win-
dow entirely, he used half of each, alternating it. The re-
sult was that at a certain distance from the window the red
and green lights blended together and formed a white light.
This white light has no action on the sensitized carbon tis-
sue, If itshould have no action on the sensitized collodion
plate, it would be excellent to illaminate our dark rooms, If
there should be no difficulty in procaring red and green
glass which would transmit no rays having a chemical ac-
tion, & window might be fitted alternately with red and
green panes of small slze, —Photographic News,

o
-

A New India Rubber Comeoent,

A good cement,that will render india rubberin any form ad-
herent to glass or metal, is oft-times a desideratum with pho-
tographers, and in the Polytechnisches Journal for Inst month
there is a simple recipe given for the preparation of such a
compound, Some shelluc is pulverized, and then softened
in ten times its welght of strong ammonia, whereby a trans.
parent mass is obtained, which becomes fluid after keeping
some Jittle time, without the use of hot water. In three or
four weelks the mixture is perfectly liquid, and, when ap-
plied, it will be found to soften the rubber, We are told

that the rubber hardens as soon as the ammonia has evapor-

A CROCODILE,

mensurement, The density of sea water being about 1 026,
and that of the solid constit-
uents composing the crust of
the earth about 2 768 (this
being the mean dersity of
mountain limestone, granite,
basalt, slate, and sandswone),
it follows that an interven-
ing depth of sea water must
exercise & sensible influence
upon total gravitation if mea-
sured on the surface of the
ses. Mr. Siemens showed
how this influence can be
proved msathemstically, in
considering, in the first place,
the astractive value of any
thin slice of substance in a
plane perperdiculsr to the
earch’sracius, supposing that
the earth is regarded as a
perfect sphere, of uniform
density, ard not affected by
centri‘ugal force. It wasin
1859 that Mr. Siemens first
attempted to constructan in-
strument based on these prin
ciples. The difficulties he
tken encouutered he has
since overcome, and the pre-
sent ipstrument is the resalt
of his latest work. He pro}
poses to call it s bathometer,
and it consists essentially of
a vertical column of merca-
ry, contained in a steel tube
having cyp-like extensions
at both extremities, so as to
increace the terminal ares of
the mercury. The lower cap
is closed by means of s cor-
rugated diaphrsgm of thin
steel plate, and the weight
of the column of mercury is
balanced in the center of the
diapbragm by the elastic
force derived from two care-
fully tempered spiral steel
springs of the same length
as the column of mercury.
Oge of the peculiarities of
this mechanical arrangement
is that it is parathermal, the
diminishing elastic force of
the springs with rise of tem-
perature being compensated
by a similar decrease of po-
tential of the mercury col-
umn, which decrease depends
upon the proportions given
to the areas of the steel tube
and its cap-like extensions.
The instrument is suspended
a short distance above its
center of gravity in a univer-
sal joint, in order to cause it
to retain its vertical posivion, notwithstanding the motion
of the veesel; and vertical osclllations of the mercury are
almost entirely prevented by a local contraction of the mer-
cury column to & very small orifice. The reading of the in-
strument is effected by means of electrical contact, which s
established between the end of a micrometer screw and the
center of the elastic diaphrasgm. The pitch of the screw
and the divisions upon the rim are so proportioned that each
division represents the diminution of gravity due to one
fathom of depth, Variations in atmospheric pressure have
no effect on the reading of the instrument, but corrections
have to be made for Iatitude, The instrument has been ac.
tually tested in voysges across the Atlantic in the Faraday,
and the comparisons with Sir W. Thompson's stesl wire
sounding apparatus showed it was very reliable. The paper
concluded with pointing out many ways in which the instru-
ment might be of use; among others, was that of indicating
appronching danger, if contour lines were first efficiently
mapped.—London Times,

&

A sivrue brown dye for cloth s made of japonics, §
1b.; bichromate of potash, 2 ozs.; alum, 1 oz ; and water,
b6 gallons, Put tho lngredionts ln & vessel, dissolve, im-
merse the goods, proviously wet with warm water, and
simmer for three hours,




X ASTRONOMICAL NOTES.
e OBSERVATORY OF VAssar Conuror
‘The computations and some of the observations in the
pg notes are from students in the astrosomical do-

partment. The times of risings and settings of planets are
approximate, but sufficiently accarate to enable an ordinary

observer to find the objects mentioned. M. M.
Fosition of the Planets for April, 1875,
Meorcury.

On the 1st of April Mercary rises at Sh. 1dm. A. M., set
ting st 4h. 59m. P. M. On the 30th, Mercury rises at 5h.
28m. A, M., setting at 7h. 44m. P. M. Mercury is very un-
favorably sitoated all through the month, as it is far from
the earth, and its time of meridian passage is nearly the same
as that of the sun

Venuns,

On the 1st of April Venus setsat 10b. 07m. in the evening,
and on the 50th at 10h. 523m. The wotions of Venus can be
very easily followed during the month, as its course lles
smong the bright stars of Zowrus. Its change of position
at setting should be watched from night to night; itis
farther and farther north all through the month.

Mars.

Mars rises on the 1st st 7h, 20m. A, M., and sets at Ok,
54m. P. M. On the 80th, Mars rises at 6h. 40m. A. M., and
sots st Oh. 40m. P, M. Mars is small, but can be known by
its ruddy light, and on the 1st of April it is very near Venus,
and sets earlier than Venus.

Juplter.

Juplter rises on the 1st at 10h. 28m. P. M., and rises
earlier and earlier every night, coming up on the 30th st
about Sh. 21m. P. M,, the star 4' Seorpii rising at nearly the
same time. On the 4th, this star and Jupiter are almost near-

¥ together, but at any time during the first week of April
the planet. its moons, and the star can all be seen at once in
the fleld of a telescope of low power
Saturn,

Saturn rises on the 1st of April at 4h. 25m. A, M., and
sots at $h. 0lm. P. M. On the 30th, Saturn rises st 2b. 87m.,
A M., and sets st 1h, 20m. P. M. It will be seen that Sat-
urn is above the horizon mostly in the daytime, and there.
fore is not well situated for observation.

Uranus,

Ursnus rises on the 1st at 1b, 30m. P. M., and sets at 8h.
34m. the next morning. On the 30th, Uranus rises at 11h,
35m. A, M., and sets at 1h. 89m. the next morning.

Nepiune,

Neptune, which can never be seen without the aid of &
telescope, is at present very unfavorably situated, even for
the best instruments,

Sun Spots.

The reportis from February 22 to March 18, inclusive. In
the photograph of February 22 was seen, on the edge, the
last of the chain of spots mentioned in the last report. The
pictures of February 25 and February 18 showed two small
spots coming on. From February 20 to March 7 photograph-
ing and observations were interrapted by clouds;but the
picture of March 7 showed faculee, without any visible
spot, on the edge, goingoff. On March 9 a small spot
sppeared on the eastern limb, and it was still visible,
March 18, on the western limb. The picture of this date
Mdmamﬂmpcming on, surrounded by facule,
and two small groups near the center of the disk.

FIRE APPARATUS FOG ALARMS AND CORK MACHINERY,

Mechanisms of the above named descriptions constitute
our extracts from Knight's ‘“‘New Mechanical Dictionary*
for the present week.

There are perbaps sixty patents for various forms of the
fire annihilator. The devices particularly refer to the modes
of construction, the acid and alksali chamber, and the method
of mingling the gas-generating chemicals.

THE PHILLIPS FIRE ANNIHILATOR.
This invention was introduced into this country by P. T.

Fig. 2.

Fire- Extinguishers.

Fire-Eztingwisher,

Barnum, the enterprising showman, some twenty yesrs sgo,
At that time the newspspers of the day were fall of its
pralse. A number of experimental exhibitions were given
in this and other cities, and for & time, through Barnum’s
mansgement, the Phillips fire annihilator was the great sen-
sation of the day, But we belleye the great showman, after
pxpendiog conslderably more than bis recolpts in this ven-
ture, concluded that the introducing of new inventions from
abroad into our country, which is so much in sdvaoce of all

* Pablished o numbers by Messrs, Hurd & VMoughton, Now York eity,

Srientific dmerican.

others in respect of novel devices, was not his forte; and he
finally abandoned the annihilator enterprise and returned to
the exhibition business, in which he has acquired both re-
nown and profit,

The annibilator is shown at A, Fig. 1; It was one of the
enrllest of these inventions, A compound of sugar and
chlorate of potash is 5o placed as to receive the contents of &
bottle of sulphuriec acid, which is broken by striking a plug,
on the top of the can, when a firo occurs.  Around the per.
forate case which contains the mixture of sugar and chlorate
i another caso, and this Is In & third envelope, botween

Fig. 8.

which 1ast and the outer shell is a water space. The car-
bonic acid produced by combustion passes out of the top of
the machine, meeting on its passage out the water, which
is raised in the side pipe by the pressure and heat of the
chemiical action, and which thus becomes saturated with the
gas. A well known apparstus, now in the market, is repre-
sented at B, In this the sulphuricacid is in & leaden bucket
hung upon trunnions below its center, so that, if set free,
the bucket immediately turns upside down. It is kept rig-
idly upright, however, by s stopper attached to & rod passing
through the eap of the apparatus. When the extinguisher
is to be used, the stopper is pulled up by an exterior handle,
when the bnqkottwoverndthoneldnddhllmmln-
gled, the reaction generating carbonic acid gas. The ma-
chine shown in Fig. 2 contains ncid in & glass bottle, which

Fig. 4.

&

Fog-Alarms.

is shattered by dropping upon a stud, when forced below
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of tubing oscillating with the vessel. Each end of the spiral
has & whintle and valve opening inward, The coll contalns
A quantity of water, which, in changing ita position, forces
the air out through the whistles, with a prolonged sound.
In D the air is mechanically condensed and stored in & reser.
volr, The cam on the rotary shaft sctustes the valve for
the purpose of varying the sounds, to give a series of signals,
more Intelligible than single sounds repeated. A trumpet
and whistle are attached to connecting pipes proceeding from
the reservoir. The valve governs the sir aperture in the

Fig. 5.

Fog-Whistle,

pipe leading to the trumpet. The fog whistle, Fig. 5, is
similar in operstion to the device, C, above. The vessel is
tubular and semicircular; and as it is oscillated, dir is forced
out by whistles at its ends.
Fig.6isa
CORKING MACHINE,
for inserting corks in bot
tles. The workman sesats
himself with one foot on
the treadle, and the han-
dle, %, in his right hand.
He places s bottle on the
wedge, n, with its neck be-
neath such oneof the three
tubes as will contain a cork
of suitable size. Such a
cork being placed in the
tube, a motion of the trea-
dle rsises the bottle, and
the depression of the lever,
h g, drives the cork into tke
neck. Reverse motions of
lever and treadle release
the bottle. Two forms of
CORK FRESSES

are exhibited in Fig. 7. In the first, the cork is placed be-
tween the serrasted surfaces of the concave and eccentric
cam, and pressed to & less or greater extent by a partial rots
Fig. 8.

i

Masterman's Corking-Mackine.

Owk-Pa’ic

tion of the latter. The second form is simply & lever preas
with jaws, Fig.8isa

CORK PULL.

The jaws, while collapsed by the slide, are passed through
the neck of the bottle, and, being opened, are then clasped
sround the cork, which is then easily withdrawn.

—— - —
—

United States Cireult Court==-Northorn District of
filinols,

the fianges of the tin cylinder which holds it. An improved
form of

FIRE FLUG

plpe is coupled to the main, the stopsock is placed, and it
is operated by gearing and connecting shafts from s hand
wheel in the vicinity of the plug.

FOO ALATMS
are various in their kinds, thelr operation, and their construc-
tion. As shown ut A, Fig. 4, the apparatus is erected on the
deck of & moored boat, and & pendulous frame ls arranged
to be swung to and fro by the motion of the vessel, A bar
on this frame sctustes a wheel, which, by means of & pulley
and belt, rings the bell. In B, the clspper is moved by a

cam wheel nctuated by chaing, which run over pulleys as the
flont arm rises and falls on the waves. O has & spiral coil

is represented in Fig. 8. At the point where the branch |
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POYINOTON

{1n equity.—Before Dlodgett, J.—Decided October, 158, |
Bropoxrr, J:

\catfon for an to restral onda

(e e of tho Lrade mark which s 0 la
e T e Tadusctjon oughi 16 Taans; 1t 1 '
Wik the to ; % o

RIWAyS sane ar not, upon 0 mauo "
(i, ety b e ARt SRS
befltmw mo m: 0 ™

sorious #ﬂbu'h tho ¢ he comi

from th a'.’"%':‘&'.'. ation
rom the o '
, the complainant, bolng the Tucker Manufaot
s ouﬂone&'ﬂnﬁ %)T. g the Hfetim,
m‘f @ mark, which conals| u perspoctive o
":xh v ‘}ﬂll‘u.ﬂlmf"&."a"‘%'.':. ekor §pr :
andg ove 1 Nall a.'

b " mark s ~‘ binstion, and
foreb ik e s AL 50 Wi St
Bo N, the right o a

pmpcru.cn.: L has 0 ~explirs Hon Of th
lurmwnow bo » valld ¢ )

wgother, au. when the

the right (o designato It as a8 pring-be

manufacturedunder the Tuoker patent, and

T Cae g




A T Ao T Qe
'?Q‘:?%'tm*ﬂ?‘}"i’j.“&' »giv,; s

oeonom.,m‘ VraHe
18 common

not | 0 i, And oeos
S T
e v,g;;rgf.:e SN L e i Sl
T

VER Lo A cortaln axtont

the m ' Ui cuno, 1 hnvo, an Tar an possibie, refralned fr

u&o‘ nion u‘vm,?i gm“'d to tho. a1 :mg.al’(?.zuwn of 1o8 voure. §
think it it that [ ahonld in l(’ll?llh. Gubt I Have, 1o order that coun-
z:l:a‘y et ino for themselves whotoer the caso shall go o any turther

RKeoent Dmevican aud Lovelgn Latents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED GAS REGULATOR,

Joseph Deshin Patton, Teovorton, Pa.—This consists of u hinged
or pivoted and wolghted gate resting on or agalnst the current of
passing gag, for the purpose of reduolng the pressure and flow
thereof, The devioe s elnlmed to be capable of nice ndjustment
80 a8 to form u very oficlont and sensitive regulator,

IMPROVED FLOUR MILL AND STAFFING DEVIOE FOR MILL.

STONES,

David Leib,Rieh HlLO.~In the mill,the novel featuro I8 the cow-
bination of the bedstono with an adjustable tlanged ring, having
delivory spout nnd top casing to discharge at any desired point,
The ring siply fits around the stone and is attached by fastening
screws, The samo fnyontor has devised an improved stafling doyloe
for millstones. This consists of n supporting plate, that may be
attached to runner or bedstone, and provided with horlzontal
spring standards, that carry at thelr mortised front ends the bear-
crs of the red stafl, that s adjusted by set sorows to the surlnce of
the stone. The device s equally applicable to runners and bed.
stones, and 18 readily adjustable,

IMPROVED CAR STARTER,

Louls Funke, Champlon Mills, New Mexico Tor,—~This {nvention
conslsts of u brake drum geared with the axle by a reversing traln,
and coatriyad with a spriog for storing up the power exerted by
the biake In stopping, o that, by shifting the gears after stopping
the oar, the spring will assist in starting.

IMPROVED TRUSS BRIDGE,

Joseph M. MeDonald, Tomlinson, Ark.—This consists, mainly, in
the coastraction of an arch made of lnterally braced and bolted
pleces of alternately Interlocking timber, In combioation with
braced and longitudinnlly connected side and intermedinte trusses,

IMPROVED DEVICE FOR RUNNING BELTS ON TO MACHINERY.

Eddy T. Thomas, Boston, Mass.—This consists of a spriog hook or
button that slides {n a socket at the circumference of the driving
wheel, and swings over the belt, 50 as to retain the game until run
on the wheel, being then thrown off by the belt.

IMPROVED ARCH PLATE FOR STEAM BOILERS.
Goorge Fox and George Fox, Jr,, New York city.~In place of the
solid cast Iron nrch plate of steam bollers, that I8 exposed to be
burned through by the action of heat In the fice box, the present
inventors propose a hollow arch plate conncoted to the boller in
such n maner that a constant circulation of water {s keptup in
the sume.

IMPROVED BRICK MACHINE,

David Manley, Franklin, Pa.—In this machine Is combined a large
amount of new and ingenious mechanism for molding and pressing
brick. It isso constructed that the three operations of filling the
mold, pressing the brick, and removing the pressed brick may all
be performed at the same time.

IMPROVED SAW MILL DOG.

Luke Buzzell, St. Johnsbury, Vt.—This is a dog for holding the
log on the head block. It is mounted on a vertical screw having a
quick pitch, so that it can be partly or wholly forced ioto the log
thereby, and can be kept ia 50 as not to work loose by the jarring
and shaking of the mull. It is specially applicable to the dogging
of froziog logs, in which the ordinary dogs will not hold at all.

IMPROVED COMBINED BOLT AND KEY FASTENER.
Edward H. Schnell, South Norwalk, Conn.—This is a contrivance
of ingenious mechanism within the lock for fasteping the key
inside of the lock after it bas thrown the bolt out, and also to fas-
ten the bolt£o that the key cannot be turned from the outside by
nippers nor the bolt drawn back.

IMPROVED METHOD OF PROPELLING CANAL BOATS, ETC.

Louis F. A. Legouge, Wheatland, Cal.—A pair of push bars are
here caused to push on each side at the same time, and without
intermission, and through a reciprocatiog revolviog motion the
poles regain thelr working position with little or no friction. In
order to prevent slip, the push bars are curved at the end on the
front side.

IMPROVED MACHINE FOR BENDING SCYTHE SNATHS,

John H. Russell and George Birner, Milwaukee, Wis.—In using
the machine, the wood to be bent is steamed, the movable part of
the form is secured in upon the stationary part, and the cross bar
is run back to the proper distance from the form. The timbers to
be bent are then armnged with their larger ends in the cavity of
the cross bar, and their smaller ends in the cavity of the form.
The cross bar is then forced forward by turning a screw, pressing
the tmbers into the form and giving them the desired shape. The
cross bar is thep run back, pins are withdrawn, the movir g part of
the form is detached, taking the timbers with i, and the sald part
and the timbers are taken to the drylog room.

IMPROVED CAR COUFPLING,

Duncan MacDougald Campbell, Holly, Mich.—This invention
coneists in a spriog attached to truck and bottom of car, in the
rear of the buffer frame, to take up the strain of back pressure,
und thus prevent injury to the king bolt ; also, in a check attached
to the truck and stiffening bar of the buffer frame,

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED HARNESS HAME.

Benjamin F. Haviland, Daaville, Vt.—This is n contrivance of
the reln guldes of hames, whereby the rein enn be shifted higher
or lower, and lnward or outward, to meot the requirements of dif-
foront horses, It s simply no arrangement of one or more upper
and lower und outwardly projecting rein guides, additional to the
ordiniry rein gulde,

IMPROVED MACHINE FOR TENONING SPOKES
John G, Peace, Salem, Mo,—This spoke-tenoning machine may
be applied to the ends of the spokes after they bave been driven
Into the hub, go that the wheel may be finlshed without moving It
from place to place, It consists of a spring suger, thut s guided fn
usultable supporting plece, which Is rigldly clumped to the spoke,

producing the exuot tenoning of the spoke end by turning the
wuger,

Scientific Amevican,

IMPROVED BASH HOLDER,
Charles B, Steller, Milwaukee, Wig,—This conslsts of a clrcular
grooved disk encirclod by an elastio bund, and pivoted eccentri-

rop- | cally to the sash, 80 as to sot as o woedge to hold tho latter agninst

tho casing, and 80 sustain the sash at any deslred point, This fn-
vontion was described and Hlustrated on page 106, current volume.

IMPROVED DIE FOR MAKING CARRIAGE BODY LOOPS
John Garvin, West Meriden, Conn.—This {nvention consléts In
two sots of dies, conalsting of the forming dies, made with rocesses
to form tho lug, head, and prong, The finishing dies are made with
rocesses, nnd there 18 a projection to finish the loops and form the
counteraink for the bolt head.

IMPROVED HARNESS TUG.

Obarles Franklin Towsley, Hrinkley, Ark. - This invention con-
#lsts of o metal loop for suspending the thill of a buggy from the
book strap.  Sald loop has a lateh piece to open for admitting the
thill and closing it In; and also o lining of soft material in the bot-
tom, to avold wearlog the thill, Sultable connections are ndded
for suspending It from the back strap and connecting the girth,

IMPROVED WHIP SOCKET.

Willlam Hughes and Joseph K. Alexander, Minerva, O.—This
whip socket 14 80 constructed ns to enable the whip to be locked In
It when desired, 1t is a combination of a colled spring and a lock
with s whip socket made (n two parts, turning upon each other,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED CARTRIDGE.
Albert Hall, New York city.—This consists in securiog the anvil
by projeoting points in receases of the ghell of n shot gun cartridge,
und holding the same by a sheet motal eap plece at the base of the
shell,

IMPROVED BOTTLE STOPPER.

Charles de Quilifeldr, New York city.—This consists of an elastic
stopper applied to a golid cap piece, and huog by & curved slot to a
yoke plyoted at the neck band. A lever ball, pivoted to the cap
pleco below the slot, acts on the yoke, and ralses it to the upper-
moat part of the slotted cap plece, to secure thereby the stopper to
tho neok.

IMPROVED RATLROAD RAIL JOINT.

George N. Hodgdon, Enfleld, N. H.—This inventor proposes, as
o improvement in rail joints, the combination of the rails, which
are Interally braced at their meeting ends, with longitudinal sleep-
ors, that extend on both eides of the joiot, and are bound by the
orosd ties at both ends to provide a steady, continuous bearing for
the ralls.

IMPROVED SUSPENDER STRAP,

Fruncis B, Johnson, New York city.—This inventor makes the
button straps on suspenders of woven webbiog; and instead of
carrying them directly through a ring on the braces, he attaches
them to u plece of leather looped through the ring. The straps
may be either In two pleces or in one; in the latter case, they are
folded dingopally at the point of attachment to the ring connec-
tion. Said connection I8 covered with satin jean, which obviates
the staining of the shirt by the leather. The device is simple and
strong, and Is both convenient and comfortable for the wearer.

IMPROVED BALE TIE.

Stephen Callanan, Castleton, N. ¥.—This consists of a ring bent
on one end of & wire, and a hook on the other,such as are employed
in & weaver's knot, togéther with a bend on each wire at the point
where the ring and hook begin, or thereabout, in such manner that
the hook may be passed through the ring, hooked around the wire
above the ring, and then drawn back into it, forming a substantial
knot.

NEW AGRICULTURAL INVENTIONS,

IMPROVED FLAIL.

Theodore F. Drake, Great Valley, N. Y.—This inventor proposes
a light bundle of wires as a substitute for the heavy metal shod
flail beater ordinarily used. He coosiders this dovice to be just ns
effective as the latter and much less costly,

IMPROVED SEED DROPPER.

Hermann H. Koeller, Camp Point, IlL.—This improved device for
dropping seed is 50 constructed that it may be readily adjusted to
drop larger or smaller seeds, as may be required, and will prevent
the dropping slide from carrying out any more seed than enough
to fill the droppiog holes of said slide. It consists In combining a
centrally pivoted two armed spring witha cut-off block, and Iin
making the cut-off of a side-slotted box, a block with side plos, &
spring, & bolt, and certain angle plates.

IMPROVED SPRING LOCK FOR FLOWS,

Milton K, Wheat, Paris, Ky.—The object of this invention is to
hold the plow plate of cultivators, drills, and shovel plows o place
when at work, io such a way that, should the plow plate steike an
obstruction, it will swing back and thus prevent it from belng bro-
ken. The device consists in spring lock burs, provided with shoul-
ders at their upper ends, pivoted to the plow beam or the plow
standard, and having the plow plate attached to thelr lower ends,

IMPROVED STRAW CUTTER,

Willlam H. Harrison, Clay Village, Ky.—This consists of a cam
contrivance combined with a curved cutter baviog u rocker-shaped
end, and a roller at each end of the rocker to work In the cam as a
substitute for the ordinary pivot. The objeot I8 to contrive a con-
nection of the cutter that will not be subject to the lateral play of
the cutter common to the ordioary pivots, und which will give a
shear cut throughout the whole swing of the cutter,

IMPROVED REAPER AND MOWER,

Marvin W, Freeman, Beatrice, Neb.—The Invention consists in
sickles concaved upon thelr inner sides, sod provided with siokle
teeth, and 1n the combination of the stationary adjustable sloklos
and their bar with the vibrating sickles and thele bar, and with
dividing fingors and the cutter bar, By using two slokles, serratod,
mit shed, and concave, right and left oblique odgos are made to
work In close proximity with each other; while by making the
upper sickle section longer than the lower one, the whole welght
of the former I8 made to boar on the beel thercof, the main bar
and bevel edges of lower sectlons thus retalolng the odgos 01080 to-
gether untll worn ont,

IMPROVED HOG SCHAFER,

Poter Johnson, Waueonda, 1L ~—This hog-soraping tool is formed
of a handle, with elroulur and ¢lliptioal CONCAVO-0ONVEX SOripory
secured to its respective extromitios, The conformation of tho
blades admits of wll porcons of the body belog equally rodohod,
and hence of the soraping belng more effectively porformed,

IMPROVED SELI-RAKES FOR REAPKRS.
Abner 8. Bmith, Hanoibal, Mo.~This 18 an lmproved rake for
attachiment to haeyesters and reapers to remwove tho out graln (rom
the platform, and deposit It in gavels upon the ground, The novel-
ties nre maloly lmprovements (n construotion, requiring the ald of

drawings for thelr proper desoription,

IMPROVED PORTABLE FENOE,

Lovi Chipman, Vermont, I1L,—This s mainly an fmproyed feoce
post, which may be quickly set up and tuken down, and which re-
quires nelther nails, keys, woedges, piny, nor bolts for connecting
the panels thereto, It 18 formed of inelined bary, o notohed sill and
orossbur, made in two parts, and an upright bar, With this are
combined the projecting euds of the borizontal burs of two udjn-
cent pancls, placed at an angle with ench other.

IMPROVED BCRAPER ATTACHMENT FOR FLOWS,

Eugene Sloseon, Morrls, IL—The scruper plutes have nrms which
are pivoted to the standards. The ends of the arms are fustoned
by wooden pins strong enough to withstand the draft steain under
ordinary elrcumstances, but which, should the scrnpers strike an
obstruction, will break and allow tho sernpers to swing baek, The
pitch of the scrapers 18 adjusted by wedpes, and there aro other
useful and novel improvements in construction.

IMPROVED CULTIVATOR.

Thomns J, Montgomery and George W. Montgomery, Winchoes-
ter, Tenn,—The standards are curved outward to briog the plows
at the proper distance apart, and then downward, and their lower
parts are curved forward to form seuts for the plows. Thorels a
new arrangement of braces attached to the stundard for sustaining
the draft strain, and & bar is provided which acts as a guard to
keep the machine erect and cause It to run steady and smooth, and
18 a gage to regulate the depth to which the plows muy enter the
ground.

IMPROVED CHURN,

John T. Brown, Morrisville, and J, W. Colbert, Fredricksburg,
Va.—The invention consists of a churn wherela there are two dash-
ers revolved In opposite directions, to produce conflicting currents;
algo a bearing plate between the cover and an inner shoulder of
the churn body, the same being arranged 8o as to forn both & bear-
ing for the dasher shafts and a guard against the exudation of the
milk or cream: also a collocation of mechanism with cover, 8o a8
to make a gingle detachable plece.

IMPROVED PLOW.

Henry D. Straight, Denmarxk, Iowa.—This plow is 20 constructed
that the depth at which it works in the ground may be controlled
entirely by the handles. The landside part of the mold board s
bent forward to serve as a colter to cut the soll, Instead of tearing
the same, as is ordinarily the case.

IMPROVED PORTABLE FENCE,

Tilmon A. H. Cameron, Petra, Mo.—The panels of the picke
fence are formed by inserting and securing the pickets in boles in
the top and bottom rails. The adjacent ends of the top and bottom
ralls of the contiguous panels are overlapped, and through them
are passed round pickets, which bave heads formed upon their
upper ends to prevent them from dropping through the said ralls.
The panels are supported away from the ground by the deviee, in
which a notched gill receives the bottom rail of the panel, and the
ends of which are secured to braces. The fence Is easily leveled
upon inclined or uneven ground.

IMPROVED CHURN.

Robert M. Neal, Belle Plaine, Kan.—The object here is to throw
the milk into violent agitation, 20 as to bring the butter in & very
short time. This is effected by using both a dasher moving up and
down, and beaters revolving In opposite directions, the whole ope-
rated by novel and simple mechanism.

NEW HOUSEHOLD ARTICLES,

IMPROVED NURSERY CHAIR.

Lewis P. Lawrence, Port Morris, N, J. —This s an Ingenious arti-
cle of furmture, o constructed that it may be arranged for use ss
a child's high chalr, as & low chair and table, as a low rocking chair
and as u low stationary chair.

IMPROVED WASH TUB STAND, CLOTHES HOLDER, AND IRON
ING BOARD,

John J. White, Norfolk, Va.—This invention consists in construct-
ing a hollow atand so that it may receive the soiled clothes, hold the
wash tubs, and support the ironing board; alsoin providing oOppo~
site Inwardly inclined ledges to recelve the wash tubs as well g8
bottom sections, and to suswuin the froning board; also in novel

means for holding the bottom sections of the stand in a secure and
stable position.

IMPFROVED TABLE LEAF SUPPORT.

Ell J. Wolfrom, Washiogton, Ohlo.—The invention relstes to
modes of supporting hinged table leayves, and consists in =0 dolng
it that the support will be nutomatically thrown into true bracing
position by the uct of raising the leaf, and, at the same time, effec-
tvely locked against the possivility of displacement.

IMPROVED WASHING MACHINE.

Thomas H. Peavey, Epworth, lowa.—The essential feature here is
a contrivance of the appamtus for workiog & swinging washer in &
box-ahlpgd tub, 50 that the projecting portions msy be readily ge-
tuched and stowed away. A table top may be put on the top of the
tub, and thus the macbine may be utilized for a table when not
required for washing,

IMPROVED KNOB LATCH.
Willlam W. Gardiner, New York city.—This lock 1s 50 constructed

that the key may be inserted through the knob and spindle that
operatoe the cateh bolt,

IMPROVED MEAT RADIATOR.

Emorson O, Angoll, Noew York city.—~This s a combination of
tubes, rising from a continuously open dreaft tlue, that has & valve
near onch end, provided with valves just above said flue, and above
those valves conneoted by cross pipes, so that all the Hues will
cmpty Into a continuous tube, belng thus easily cleaned, and u di-
reat or Indirect draft belng secured. The inveotion presents a
large radiating surfuce, while tending to economize fuel,

IMPROVED FOOT-WARMING STOVE.

Bdwards A, Reod, Oliver Springs, Tenn.—The invention relates to
providing the outer box of the foor stove with braces for support-
ing tho chimney, and formiog o handle by which to oArry the same.
Tho furnace may be withdrawn by a handle from the casing, and

used In dotached state for cooking purposes, which miy be of con-
siderable ndvantagoe o travellng,

IMPROVED CANDLESTICK.

Philipp Sobaublo and Louis Dohw, Ellsabethport, N, J,—This
connlsts of n collod wice fixed upon a suitablo buse to serve for the
tubo of tho ordinary candlestick. The upper end tormivates (o o
hook for hunglng It up readily, and there Is a cup for the bottom
of tho candle, with u stem projecting out from it through the spaoe
botweon tho coll, to ralse and lower the oup by sorewing It up und
down, nnd to serve for a handlo for carrying the candlestiok nbout,

IMPROVED IRONING TABLE,
Jicob Closs, Deoatur, Tnd.—This is a new ironing hoird, #0 con~

atruoted that [t mny be readily attached to an ordiuary , and
provided with a small board, which may be swuny ov:n.:h'mnmi

board und soourod for use, and swung back out of tho way whey
not required,
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Patent for Sale, on royalty—Road Engine. A
valuable Machine for hill grading ss well as on level.
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Family Knitting Machines—Alfred L. Lincoln,
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count to Agents, Samuel Harrls, Lind Block, Chicago.

For Sale or to Let on Royalty—Patent Oiler.
Address George F. Dutton, Farmington Falls, Matne,

Sure Cure for Slipping Belts—Sutton’s Patent
Palley Cover is warmanted to double the power of any
pulley. Circulars Free, Agents Wanted, John W.
Sutton, ¥ Liverty 8t , New York.

Patent for Salo—A Water Wheel two inches in
diameter, In a case three (3) by five (5) inches, for run-
ning Sewing Machines, &c., using very little water.
Larger sizes can be hullt, Address C. H, Sturgos, Sar~
wtogs Springs, N. Y.

For Sale—35 in.x1644 ft. Lathe, $400; 81 1n.x10 ft.
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Box 715, Burlington, Ve,

Meter and Yard Comparing Rods, Meter Sticks,
and Meter Beales of every description, at Keuffel &
Ewer's, 111 Fulton St,, New York.

Parties about to build, write Pagsley, 8 Gold St.,
N.Y . for price Wheelbarrows, Picks, Shovels Sandscreens.

300 new and second hand macbines of every de-
scription for sale st low prices. Send stamp for our List
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'llh.reduud prices, 8. C. Forsaith & Co,, Manches-
ter, N. H.,

Gus and Water Pipe, Wrought Iron. Send for
prices Lo Balley, Farreli & Co., Pittsburgh, Pa.

Best light Portable Eogine out, at Novelty
Works, Corry, Pa. Bend for Circular,

Blake's Delt Btuds are the best fastening for Lea-
ther or Bubber Belts, Greene, Tweed & Co., 18 Park
Flace, New York.

Boult's Paneling, Moulding and Dovetalling Ma-
chine 1a 8 complete o'uau Bend lwpunpmou::um-
ple of work, B. C. Mach'y Co., Battle Creek, Mica,

Patent Boroll and Band Saws, best and chea

n;u. Cordesman, Kgan & Co,, Clncinnatl, Ohto, P
ur new catalogue of drawing muatorials will be
sent on recelpt of We, Add, Kenu:‘fc Kwser, N:w York,

The Original Bkinoer Portabl -
proved), 2w B H.P. L. G. Skioner, s:la.llz'.r’no an

Bhingles and Heading Ba wing Mao! b -
vertisement of Trevor & Co..boe':r.pun. r?.'?'? seead

Beeds & Implements ~200 [lustrations—Just out.
Malied on receipt 2 Sc, stamps. A, B, Cohu.{v:.w‘:‘(xu
B, New York, :

“Wrinkles and Recipes” 18 the bost practical
Handnook for Mechanics and Kogt *. Hundreds of
Yaluable trade suggestions, propared expressly by cele.
brated experts and by eorrespondents of the * Belentine
Awmeriean,'' 20 pages, Elegantly bound and (los-
brated, A splendid Curistmes gift for workmen and
spprentioes, Malled, post pata, for 81,80, Address ",
N. Muon, Pablisber, P 0, Box 772, New York olvy,
Solid EmeryVuloanite Wheels—The Original
Emery Wheel-other kinds Lmitations and u':l:‘nw. B&I!‘d
fon~-Our name ls stamped (n rull on all our bost Btand-
ard Beltiog, Psckiog, and Hoe, Buy that only, The
pest s the cueapest. New York Belting and Packing
Company, ¥l and 3 Park Bow. New Yurk,

Btoel Castings, from one Ib, to five thousand Ibe.
favalaable fOF streogtt and darsbility, Clreulars free
Pittaborgt Bteel Caatlng Co., Pittsbargh, s,

Scientific

and P [ilne
For best bu-.ndmmm'rooi.-k"
For

& Willlams, cor, of Fiymouth and Jay, Brooklyn
Solla W' t-iron Beams, otc., sce adver-
dsement. Address Unton lrom Mills, Pittsourgh, Pa..
for INhogTapd , &c
otohikiss & Ball, Meriden, Conn., Foundrymen
n.ll'whn ofliolc'l wetal, Fine Gray Iron Castings
to order, Job work solletted,
Amerioan Motaline Co., 81 Warren 8t, N.¥. Oity.
For Solid Bmory Whoeels and Maochinery, send to
e Unlon Stone Co., Boston, Mase., for circular,
Mydraulic Prosses and J now and second
. Lathes sng Machinery for Poliehing and Bufing
sotals, K. Lyon, 430 Grand Streot, Xow York.
Spinning Rings of & SBuperior Quality —Whitine-
vilie Spinning Hing Co.. Wi?;uvlnc. Mass,
Por best Bolt Cutter, at greatly reduced prices,
sidress B, B. frown & Co., Newiiaven Conn.

Diamond Tools—J. Dickinson, 84 Nassau 8t., N.Y.

Temples and Olicans. Dmper, Hopedale, Mass,

Pook’s Patent Drop Pross. Still the best in use,
Address Milo Peck, Now Haven, Conn,

AJl Pruit-oan Tools, Ferraoute W'ks, Bridgeton,N.J.
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E.J. T. will find directions for painting
tin roofs on p. 202, vol. 8. —G. D, can remove col-
ored writing ink from paper by the process given
on p. 410, vol. 2. Water may be purified by the
process given on p. 357, vol. 33,8, H. will find a
desoription of a process for canning green corn
on p. 24, yol. B.~G. G. M. P, will find a descrip-
tion of a traciog machine (pantagrapb) on p. 179,
vol. 28, —W. R. will find directions for using the
lactometer on p. 208, vol, 81.—C. 0. R.'s device for
Improving & vertical boller is not neow.—W. E. 8,
should nddreas Seth Green, Bsq,, Rochester, N. Y.,
#s to trout calture.~J. A.G. can ebonize wood by
the process degcribed on p. &), vol. 33. Shirts may
be highly finished by the method described on p.
213, vol. 3t.—H. P. 8. will find directions forsilver-
plating without a battery on p. 399, vol. SL—W.
F. R is informed that the sparks from a leather
belt in motion are electricity. See p. 10, vol. 34—
C. M. will find & recipe for filling for wood on p.
315, vol. 30.—P. B. T., G. M. G, 8. H. W.J.K,,
B. L., and H. T., who ask us to recommend books
on industrial and sclentific subjeets,should address
the booksellers who advertise in our columns all,
of whom are trustworthy firms, for catalogues,
(1) J. L. W.says: If we use a plain iron
pipe in drive wells, in some localities, it will run
into holes in about one year ; in others it will iast
a little longer. Why does the pipe not wear out
sooner then the pipe 8 or 10 yearsago? A. The
new pipe may be driven through dissimilar strata
of earth, and thus subjected to different condl
tions from the old; or the old may have holes in
it also, but the rust and compact earth around it
close them so that they do not show, Rubber
conted pipe Is now used for gas when lald in the
ground, and might be serviceable for drive pipe.

(2)J. E. M, asks: Will it do to cement on
soft sand walls in a clstern? A, Dig your cistern
in a circular form and cut the sides as true and
smooth as you can: put on the cement all in one
coat about one inch thick, and floatitdownto a
very smooth surface.

(8) E. A. V. says: A refrigerator is built
of brick. It {34 feet square, and 5 feet 8 inches
high inside. The wall {s 10 inches thick, haviog
a hollow space of 2 inches wide in the wall. It is
cemented on the inside. The room has no ventl
lation, and the ice melts very fast. How can it be
made to work? A. The heat {s most probably de-
rived from the earth at the bottom of the refrig-
erator, and through the brick wall, where the iso-
lation is not perfect. A wooden lining set off from
the wall 2 or 3 inches, and up from the bottom the
same, and a little ventilation, would most likely
improve it.

(4)S.& P. M., Co. says: In the manufac-
ture of artificial stone from Portland cement, we
use wooden molds and coat them with shellac var-
nish; but it becomes soft in 4 short time, Is there
anythigg that we can cont them with that will be-
come hard and resist the action of the cement?
A. Glycerin is sometimes used for plaster molds,
but more usually a mixture of lard and oll.

(5) F. N. R, says: Please tell me how 1
can make a good galvanic battery without many
cups. A. Geta glass jar, and at the bottom of it
place a circular picce of copper to which a gutta-
percha-covered wire has previously been attached.
Let the wire be long enough to extend five or six
inches out of the Jar. Fill the latter, about two
thirds full, with water, In which a quarter of a
pound of zine sulpbate may be dissolved. Thon
suspend a pleco of zine In the Jur so that its up-
per surface I8 Just below the level of the water.
When this has been done, drop orystals of copper
sulphate (blue vitelol) in the Jar, taking care that
none remains on the zine, About half a pound
will oe enough to start the battery; more may be
added from time to time as needed, but care must
be taken that the blue does not extend quite up
to the zine. A wire leading from the zine and the
one from the copper form the poles. Thenumber
of cells required for any glven case, as well ny
their arrangement, will depend upon the work to
be done,

(6) J. B, asks: Can shollac be dissolved in
sulphuric ether by heat? A, No, It can be Qis-

solved by the alkalies nod by aqueous solutions of
bornx,

(7) H. 8, J.says: 1. Pleaso give me the
value of parafin as un losulstor, counting shellao
08 1,000. A. We do not recollect ever having seen
A statement of the relative values, but believe
that paraffin stunds a very little below shellac as

an insulator. 2. In the chloride of silver battery
desoribed on p. 300, vol, 83, do you wean that each
oell Is equal to 103 of Danlell's? A. Yes 3. How

American,

many oells of this battery would be nocessary to
produce a powerful electrio light? A, That de-
pends upon the resistance of the battery, which,
wo bellove, Is high; consequently the number of
oolls would be considerable. We have, however,
never experimented with it

(8) B. W. asks: Is there an equal amount
of fortilizing material In old dry bones and
In groon ones 2 A. The difference Is in the loss of
nitrogonous compounds arising In the decomposi-
tion of the fatty and other matters. The percent-
age of phosphate of lime In tho Lwo oases is the
same.

(M T, K. asks: Do wire hair broshes make
the halr stiff and harsh? A, The exoemive use of
astiff brash should be avoided, as it irritates the
sonlp and promotes the formation of dandruff,
We have found that thorough cleansing of the
bair with tepld water and pure white Castile soap
(the soap belng completely romoved by rinsing
with pure water) once in two or throe weeks, und
thoroughly rubbing the scalp and roots of the bhalr
with hatr oll, will keep the head clean and tho hair
poft and freo from dandroff,

(10) J. A. G. saye: What can | use to pre-
vont the disintegmation of rubber hose? A Try
the following : Fiow the interior of the tube with
a solution of strong glue in water, and Inimedi.
ately afterwards with a strong solution of tannic
acld in water, India rubber is partially dissolved
by kerosone oil.

(11) A. B, asks: What is the reason of the
heat produced when lime sand water are mixed?
A. When two liquids or a solid and a liquid com-
bine to form a solid body, the aotion Is always nc-
companied by a considerable evolution of heat.
As migh: be expected, the contrary Is the case
when a solid passes into the liquid form, as in the
case of lce and salt. When caustic lime Is mixed
with about one hailf its weight of cold water, the
lime and the water combine to form a white dry
powder (which is the hydrate of lime),and the heat
that is evolved by the chemical combination is of-
ten sufticient to ignite gunpowder.

(12) C. P. says: In November last I was
traveling In the west, and the prairie fires had
spread over hundreds of square mliles, and the
ground was black. During the bright daylight,
the ground was continuously spread over with a
gossamer covering of spiders’ webs for miles and
miles. Whence came the multitude of insects that
spun the webs? A. The fire had been superficial
and would not bave destroyed the germs of vege-
tible and animal life concealed beneath the sur-
face.

(13) F. W. G. asks: What is the best
method of polishing hard rubber? A.Use pumice-
stone and rottenstone. Some varieties of hard
rubber goods are given a natural polish by the
presence n their composition of bodles similar to
asphaltum,

ow can I stain pearl to an color? A, We have
never hoard of this haviog been done.

(14) W, W. B. asks: How many lbs. of
marble does it take to make 100 cubic inches of
carbonioncid gas? A. About 200 grains,

(15) B. G. asks: 1. Please tell me the
smount of correction to be applied to an anerold
barometer for an altitude 6,000 feot nabove sea
level. We bhaye a mercurial barometer from
which to make the adjustment. A. The adjust-
ment i best made dicectly from the merourial
barometer itself. Graduate your anorold nocord-
ing to tho readings of the mercuriunl, or (by obser-
vation) make a table of comparntive values, 2,
Water boils here at some 11° below the tempera-
ture required at sea level. By the same rule,
should water freeze at a different temperature
than at sea level? A. The freezing point s not
displaced in any appreciable quantity.,

(16) A. B. says: Galvanized iron nails
throw the putty when the latter (8 made of lead.
Would a putty made of zine do better? A, Yes,
try it.

With what,oetter than with white lead paint,can
wood be couted to render It impregnable to wa-
ter? A. Fill the pores of the wood with a good
covering of ghellac varoish,

(17) B. V. P. asks: Is there any way to
avold the use of sulphuric or other nold In wire
drawing? A. The acid pickle may be omlitted,
but if so the tool is in danger of belng rapidly
corroded by the scale of oxide formed on tho sur-
faoce of the wire during the operation of anneal-
ing. Wash your wire immediately as It comes out
of tho pickle in alum water, and dry us quiokly as
possible, This method, If the acld used 18 free
from copper, will, In most cases, be all that s re-
quired, Another method 18 thav of noutralizing
any of the acld liguor that adhores to the wire
ufter removal from the plckle by moans of a
wenk lye, washing with water, and drylog quick-
ly. Tho wire should oot bo allowed 10 remaio,
while molst, in contact with the alr any longer
than possible. Sawdust may be used for wbsorb-
ing the molsture, but in some cases It will be
found advisable to employ good lume lnstead,

(18) J. W. L. asks: What cheap stuff can
[use to dye hemp or feathers to a deop red or
searlot color? A. Use aniline red.

(190) T. W, A. asks: Can you give me any
information in regard to the manufaoture of fllu-
mioating gus from fine sawdust? A. Very rich
luminating gas may be obtained from wood by
subjocting It to destructive distillation in retorts
similar to those employed in the produotion of
conl gns. It has been found neoccssary, however,
In order to convert the empyreumatio vapor that
first passes over (nto a permanent gus, Lo puss the
vapor through tubes beated to redness. The gas
thus obtalned contains a larger proportion of car-
vonloacld than coal gas, and consequently re-

qUires a larger pyroeatage of quicklime for the
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elimination of this impurity, It s, however, free
from sulphur and ammonia compounds. Wood
gas requices larger burnors than coal a2 beos s
of its greater specifio gravity. If this precaution
I8 not taken, the luminosity of the gas flame will
bo greatly reduoced,

(20) J. M. N, anks: What is the best way
of proteoting the fron bottom of an squarfum
from rust? A, Mastio varnish will answer the
purpose very well,

(21) 8. W. N. nsks: What is a good stove
polish 7 A, Thoe best stove polish Is the purest
graphite, ground very fine and mixed with a Hitle
alcobol or vinegar; the addition of other carbons-
ceous substanoes only Injures its polish and re-
fractory qualities. The plumbago now employed
Isin many cases adulternted with finely pulver-
fzed gns oarbon, which, although It resists high
femperatures, dotraots greatly from the polish,

(22) P. A. mays: If I have an inverted si-
phon, one end belng larger than the other, filled
with water and closed at each extremity with a
closely fitting piston,and a weight or pressure of 100
Ibs. be applied to the lurger end, what will be the
amount of pressure st the smallerend? If ap-
plied at the smaller end, what will be the pressuro
At tho larger end? A. The pressure per square
inch will be the same at each end of the tube, 50
that the total pressure will be in proportion to the
frea.

(23) H. B. asks: How can | make the mix
ture of clay that is used In the place of fire brick
for stoves? A. Fire clay Is & common article of
trade. When required for use, It is mixed with
with a little water, kneaded Into a thick dough,
and used at once. The clay Is sometimes mixed
with a little plaster of Paris, and alum water is
occasiopally employed in place of clear water.

(24) J. M. asks: Is there not a method by
which rock can be blasted by electricity 7 A. Not
by electricity alore, Gunpowder and gun cotton
can be fired by electilcity, and dynamite and nl-
tro-giycerin by & suitable percussion cap iguited
by an electric current.

(25) J. D. G. says: 1. I wish to warm reve.
‘ral chambers and a bath room. Is it practicable to
do It with 1 lach lron pipes of water, pussing
through 2 stoves with constant fire, water belog
supplied from a barrel Jon the second floor, pass-
irg down to stoves on first foor, thence up to the
chambers, and back to the barrel? A, Itcan be
made to work If properly set. The pipe In the
stove should be in & spiral cofl, the water from the
reservoir entering at the bottom and the warm
water passing out at the top; set the coll against
the lining of the fire chamber, and let the coal lle
in against it. The reservoir should be 4 or§ feet
higher than the highest part of the pipe, and the
pipe so set that the water will all drain back to
the lowest point at the stoyve, where a faucet
should be provided to discharge it when required.
A coll from the same pipe could be placed in &
second stove, providing regard is bad to discharg-
ing the same as above. The water in the reservolr
will becowe heated, and with proper pipes could
be supplied to the bath tub, etc. 2. What surface
of pipe would be needed in each 100 cubic feet of
space in therooms? A. One foot of radiating sur-
face to every 50 to 100 cubic feet of air, according
to the conditions of exposure to winds, ete.

(26) L. P. L. asks: What is best to prevent
sourness in mucllage made of gum arabicand wa-
ter? A. Try a fow drops of oil of cloves.

(27) A. 0. W. asks: 1. Does wind affect a
thermometer ? A, If the glass bulb of the ther-
mometer be perfoctly dry, its indications will be
the same whother the surrounding air is in motion
or atrest. Tho truth of this is very easily dem-
onstrated by experiment. If we moisten the bulb
of the thermometer, bowever, we shall find that
the temperature Indicated will be decidedly lower
when tho air is in motion than when at rest. The
difference (o the indications is dependent upon
the rapidity with which the water on the exterior
of the bulb {sevaporated. The analogy between
the human body and the wet bulb thermometer in
this respect is obvlous, 2. How much colder is it
at the surface of the earth than 5 feet above, in
thoshade? A. Practically the difference is very
slight, and the difference is by no means uniform.
3. How can [ make a rain gage? A. The cheapest
form of rain gage we kpow of is that composed
ofamdmwdbomqhm.mnwu&m
a perforated stopper, through which passes the
leg of a glass funnel, the mouth of which is of
known area. For one of the best forms of pulvi-
ometer, see p. 150,vol. 34,

(28) A, L. 8. asks: How can I make a good
liquid acid for soldering iron? A. Dissolve zinc
{n hydrochloric aold until {t will hold no more.

(20) B. asks: Is it possible for a lady to at-
tain proficiency In the arts of engraving, etching,
and carving without a master? A. There are
many artists of both sexes who, baviog patural
ability, have made great progress in these arts with
listle or no Instruction except what is gained from

(30) W. X. C. ssks: How can I wash print
er's rollers? A. When printiog Ink was mado
with burnt linseed ofl, as it should be, a littlo
press, and dried (nk could be removed with a Ut
turpestine. But the inks of the present day aro
many of them, made with mineral ofl: and caus

31) F.E.H. aska: What size of wire is best
for s magast 04 ok, core) 0 ngs small W E

right.

A. No. 18 copper wire will be found about
Ny
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(32) W. P. D. says: 1. What should th
mﬂmw’;uuau:qwum:

mator tube ? A, It ghould be the focal length of
the lons for paraliel light. 3. What should bo the
Jength of theslit? A. About ) of aninch. 4
Should the lens in the collimator tube be achro-
matio? A, Itis not esscatial: but the lens must
be free from spherical aberration.

(83) A. W.asks: Of what size and how far
from an objective, consisting of 3 plano-convex
lenses of %, inch focal length, should a diaphragm
be? A. t can only bo determined by trial
Some objectives do not require any diaphragm. %

(84) B. C. says: 1. I wish to make & magic
lantorn. Can you tell me the best size of lenses
1o use, both condensing and objective, to throw a
ploture on a screen from 10 to 30 feet away 7 A.
Use 414 ioch condensers with objective of 13 inch
aperture and 6 inches focal length. 2. What change
s made in the lenses to throw the piclure farther
away? A, Oaly a change of focus, The farther
away, the larger the pieture. 3. Do the burner
and the centers of the lenses require to be in line?
A. Certainly.

(35) J. C. W. asks: What has become of
.he Keely motor? Thoped that thore was some-
shing in it, as, allowiog for large exaggerations, I
1id not think it possible that Iawyers or men of
standing in society could or would suffer their
names to go forth to the world In connection with
a bumbug of such magaitude. What has become
of it? A. Echo answers: What?

(86) E. asks: Is it possible by the use of
prisms to so decompose or separate the prismatic
rays of light as to enable the photographber to take
pictures incolors?  Chromos were first made by
addiog one color at a time. Why may not the
rays of the camera be tinged by passing through
media of prismatic colors superimposed ou each
other ? Experiments in this direction will, I be-
Hleve, yet solve the problem which has =o long
bafed photograpbers, A. The difficulty in phe-
tographing colocs is not o the manner of lighting
the subject, but in the fact that the photographic
chemicals are insensitive to all colors except the
blue and violet.

(87) M. J_ M, says: I have a small stream
of water carrying about 20 cuble feet per minute,
m which [ can obtain a head of not over 2 feet.
Can 1 raise with such a head water enough for
family use, with an hydmulic mm, to the hight of
about 20 feet, say about 10 or 15 gallons per hour?
A. This should be done without difficalty.

‘What is the rule for setting thimble skeins on
axles? A. Perhapssome of our readers will give
this correspondent the benefit of their experi-
enoe.

(88) F. G. asks: 1. Is there any work in
the Eoglish language that gives formule for grind-
{ng and arrangiog the lenses In modern compound
microscopes ? A, “ The Mioroscope and its Reve-
Intions,"” by Dr. W. B.Carpenter, They are ground
like all other lenses, 2. Can I get optical glass,
woth crown and fint, of uniform refractive power,
whose Index of refraction bas already been ascer-
wined with sufficient accuracy on which to calcu-
late the ourves of lenses without testing each
plece separately? A. Wo do not think you can;
but you can get glass of known specific gravity,
which will enable you to form some idea of its
quality.

(39) B. L. H. says: Wo differ on ventila
tlon under the roof. One wanls to ventilate di-
rootly through from the gnble ends. I want venti-
lators o tho celling, construoted so that they can
bo closed when desired, with an escape out through
tho steeple. Which will be the best? A. Your
plun is tho best; but it is also necessary to have
openiogs near the tloor as & part of a good system
of ventilation, These should be srranged so as to
provent drafts as much us possible,

(40) E. L. H, asks: Are we to understand
that you are opposed to nrohed cellings for church-
es? Wonre bullding a churoh which is to be 60 x
70 foot x 85 feet, cellivg to be arched, having a
spring of 0 feet, nnd puneled, commencing at the
spriog of the arch., Tho ribs forming the panel
will bo 24 inches deep. It will require some 5 or 6
of these ribs to give the desired finish, forming
continuous panels from spring to spring of the
arch. Wo desire your opinion, A, It is true that
arohed oellings bave proved to be subject to echoes
more thau those of other forms, but this secms to
bo governed somewhat by the hight of celling, low
oolllngs boing apparently more subject to thom
than high ones. An arohed colling Is more objec-
tonnble still, on necount of ity tendency to thrust
out the glde walls and thus to causo a settiement,
This bhas ocourred In many onses where the but-
tromsos weore Insufliclent or entirely wantiog, and
where no tie rod or beam extended ncross tho
ohurch st the eaves,

(41) H. C. D, nuks: In making malleable
onst tron It is molted lo an alr furnsce, When It
s put log it is & gray cold blast charcoal iron, It
romuniog thore untl it ohnogos from gray to white,
Dooes it contaln more carbon when It s white than
whon It lsgray ? 1 think it does, for ir it remuainy
1o u Nttt too long It beoomoes stool, which wo can
tako to the bisoksmith's fire, and draw and tom-
per. A. The white contalns the least carbon,

(42) G. L. P, Jr, nsks: 1. Where can I got
information as to making models and patterns for
onsting small stoam oylinders and other articles?
A, Consult our advertising columns. 2. What
should be the lepgth nod breadth of ports, moeas-
uring on the oylinder face, of u oylinder, the boro
of whiol s 244 1nokes and the stroke 434 inches 7
A. Make your oylinder steam ports 3 long and A
Inoh wide, tho exbaust port M wide, and the
bridges batwoeen tho ports 4§ wide. 8.What should
be the siso of the slide valve for same oylinder?
A. Valve 3§ wide, with an exhaust port barely 34
noh wide,

(43) R. C. asks: At how many revolations
per minute can we run a grindstone 8 feet in di-
ameter with 8 inches face, with porfoot safoty?
A. You may run it safely at 300 revolutions per
minute,

(44) M. R. asks: 1. How old is tho earth ac-
cording to geology and astronomy 7 A, The age
of theearth cannot be fixed, as its proved anti-
quity Is o great that many cycles of agoes, more
or less, are of little consequence. 2. How long has
it been since man made his first appearanee on
the earth? A. No one knows. The answer to the
previous question applics to this one also,

If on asolid wheel, 4 teet in diameter, the point
balf tho way (or 1 foot) from the center travels
through only balf thespace in the same time that
A point furthermost from the centor does, Is there
not good reason to believe that there 18 a point in
tho center that does not move at all? A, There
Is In every rotatiog body, theoretically, & point of
0o rotatory motion. Butit Is a polnt, * without
Pparts or any magnitude.” -

# (45) H. H. A. says: I have & pump with 1}
Inch suction and 1 inch discbarge pipe. Ata very
low speed it works well; but with full head of
steam, it does not balf fll tho pump, and thumps
badly. Is the sucton pipe largeenough? A. No.
Mako it 2 inohes in diameter,

(46) W. F. S.asks: 1, Of what alloy ghall
I mako a lead wheel on which to polish out flint
glass stoppers? A, Uso old type metal. 2. How
will I prepare the rottenstone to use with it? A.
You bad better purchase it already prepared
The back numbers you ask for are out of print.

(47) A. asks: Please inform me of the rule
for determiniog the diameter of n wheel when
number of teeth and piteh are given. A, Malti-
ply thenumber of teeth by the pitoh on the piteh
line, and divide by 81418, The quotient is the di-
ameter at thoe pitch line.

(48) J. E. H. asks: How is it that telegrams
can be sent two ways over one wire at the same
vme? A. The instruments are so arranged that
tho current sent does not affect the receiviog in-
strument of the station sending. This is effected
in various ways. One of these consists in windiog
the magnots with double colls, the convolutions
of which are put on oppositely ; or the connections
are 5o made that the result amounts to the same
thing, One end of one coll s connected to the
Jdne wire: one end of the opposite ocoll, to the
ground, through a resistance equivalent to that of
the line; and the other ends of the colls are joined
together. The junction Is then connected to the
transmitting apparatus. When a current is sent
out it divides where the two colls meet, balf pass-
ing through one coil to the line, the other balf,
through the opposite coll and resistance, to
ground. As the half currents are oppositely di-
rected In the two colls, the action of one neutral-
{zos that of the other, and the iron cores remain
unpolarized. The balf current which goes to line
passes on to the recelving instrument at the dis-
tant station, and, if the key at that point is open,
goes through one coil of the Instrument, thus pro
duciog a signal. There may also be a time, in si-
multancous transmission, when the received half
current passes through both colls of the home in-
strument. It will be observed, bowever, that, for
such u case, the convolutions of the colls supple-
moent ench other; but at the same time, the cur-
rent must pass through the extra resistance,so that:
while the number of convolutions Is doubled, the
current is reduced one half by this added resist-
ance, and thus the effect remains as before.

(49) A. 1. says: Please give mea recipe for
making the black composition that ploture frame
moldings are coated with. It is afterwards easily
polished with a rubber to & jet black. A. Make
your frames of plaster of Parls mixed with thin
glue water. When dry, cover them with size and
lampblack, and varnish with the following compo-
gition: Boil turpentine until it becomes black,
and spriukle on it 3 parts amber In fine powder to
1 turpentine, When the amber {8 melted, add some
sarcocolln and morespirit of turpentine, and stir
tho whole. Btrain the mixture, mix with ivory
blnck, apply in a hot room to the plaster frames,
and place in & heated oven, Two or three coats
will be necessary,

(50) G. P. 8. says: I havea zinc and carbon
battery, the carbon plates of which are supported
by copper copnections.  Ifind that the acld crecps
up on theso connections and corrodes them, What
cnn 1 use to prevent the corroslon? A, The best
plan 18 to deposit copper on the end of the carbon
and thon golder & wire to tho depoult,  First heat
the ond of thecarbon and touch the part Just be-
yond whore the copper Is Lo oxtend (nbout half an
{noh from the end) with a ploce of paraflin, taking
care it doos not run up the part Lo be deposited on;
ghould it do so, however, it may be driven ofr bya
strong heat. When cold, out n fow soores In the
surface to give n hold to the copper, and drill a
nole through, In which fx firmly a copper wire
projecting on each side. With a warm fronsproad
u good Nlm of purafin from the lne of intended
eopporing us far down tho earbon ws tho part to
be fmmersed o the Hguld of the battery when
working, Conneot s wire to tho onrbon by asorow
olamp, and lonsert in 4 coppor solution, armogiog
ut et for a quick deposit, Whon s good deposit
s made, Arill o fow holes right through copper and
oarbon, sonk In water to remove any absorbed
copper salt, and dry it thoroughly. Now tin the
part to which the connecting wire Is to be soldered
and stand the carbon with (ts coppered ond in
melted paraflin till its upper part Is woll satursted,
When the connection s soldored, n couting of par-
alin may be sproad with an lron over the copper
wod all parts of the carbon not Intended to be aot-
od on by the liquid,

(51)J, M. W.sayas: 1. It is universally ac-
coptod that a current of eleotriolty on a wire is
only complete when the metallio clreult Is com-

plote, and that o wire of 400 milos ln length in re-

ality is 400 milos of electricity. What becomes of
the ocharge when the circult is broken? Does it re-
turn to the battery and replace {tself as before
startiog out upon Its Journey ? This does not
scem possible when we consider the amount of
surface in both battery nnd wire. For Instance,
the surface of 400 miles of wire exooeds many times
that of a battery consisting of 200 colls of gravity.
What becomes of all this amount of force? A,
The current olroulates only when the ciroult is
complete ; but it s not esrentinl that the latter
should be metallio. If the cireult Is interrupted,
when Insulation s perfect, the conductor on each
sido of the break nssumes a charge proportionate
In magoitude to Its surface, and ita potontial is
equal to that of the battery.

(52) 8, nsks: Is there In existenco a white
cement for outside bullding purposes capable of
standiog the woathor? A, Portland cement is prob-
ably the lghtest : It Is advertised (o our columns.
Ordioary hydmulic ccement will make o light
stucco by using white sand or a good lime pasto
with It. The lime paste may equal In volume the
cement paste,

(63) H.C. N. mayn: I pend you the follow-
ing simple method of ascertaining the sides of
somo Insoribed figures. Its simplicity will recom-
mend It to your readers. Set off the radiug, D C;

then from center, A, at distance, A C, cut off

A H equal to A C. Draw C D through H.
The rost explains itself. A 'C ls the side of an in-
soribed trigon, C D is the side of a square, D E
the side of a hexagon, A I theside of a heptagon,
O E the sido of an octagon, D B the side of a do-
decagon.

(54) J. M. W._gays: 1. There are 9 or 10
wires feeding from two Callaud batteries; both
tako earth from same ground wire. If we adjust
closely, wo get a cross from either of the § wires.
We did not bave this trouble on same wire with
an acid battery. Isthisa feature of the Callaud,
or is the defect at the point of junction with the
ground wire, or is it in the ground wire wholly?
A. No. The ground wire may be faulty: but it is
more probable that defective insulation is the
cause of the phenpomenon. 2. Working a wire 400
miles fo length, will it improve its working condi_
tion to use condensersat each terminus? A, No.

(55) J. M. W. asks: 1. Is the conductivity
of a wire altered by expansion and contraction
other than by tightening the conneotions at time of
contrncting? A.As the temperature rises,the con-
ductivity becomes less. 2. In speaking of low and
high resistance, is the term low used to designate
resistance from 1 upwards, and high resistance the
amount of {pterference it is capable of overcoms-
fog? A. Low and high resistance are relative
terms ; 1,000 ohms would be called exceediogly
low resistance if it referred to the losulation of
a mile of telegmph wire. 3. Common line relays
are mensured and marked lke this: 75 ohms, 100
ohmse, 130 ohms, e¢te, Is the one of 180 preferable
to the others for intensity of atteaction, and more
suitablo for general uge? A, It would be more
sultable for average telegraph loes; but these
mutters depend altogether upon the cirouit o
which the Instruments are to be used. 4 I havean
battery constructed as follows: The glass ocll a3
{nohes In diameter and about 4 or S Inches high.
In the bottom of this, I place s plece of east Iron,
and suspend a disk of copper, both conneoted with
Insulated wire, I then 6ill up the cell with a strong
solution of lye from wood and conl nshes, 1 get n
protty good gurrent from it Isit of uny value?
A, Very little,

(50) G, C. N, nsks: Ploase tell me of some
harmless substance by which lght brown hale can
be changod to a golden color, A, A dilute solu-
tion of chlor-nitric acld (agua regia) applied as a
halr wash will effect this, A similar preparmtion
of poroxide of hydrogen may also be omployed,
But wo caunot recommend the use of either, Any
one who knows of o botter rocipe will plonse
send 1t to box 778, New York olty,

MINERALS, RTO.—8pecimens have been re
colved from the following correspondents, anc
oxamined, with the results stated

L, B, D~The explogion was most probably
oaused by marsh gas or light oarburettod hydro-
goen. This gas likewise forms the ohlef part of
fire damp,. O, W. G, —It consists of oxide of iron,
nlumiog, and silex, For anti-inorustators, see our
advortisiog columns. —8, F, 8.1t Is yollow and
blue olay. You might, with profit, soo how It will
stand heat.—D. T, G.—~No. 1 conslsts mostly of
sllox, sllfonte of aluming, and oarbonnte of Hme,
nothing to rendor it more valuable than any com-
mon eurth, No, 2isa floe white olay, romarkable
for its small porcontago of combined wator, Try
ita capabilitios in the way of absorbing grouso
stains, drying up and disinfecting foul places, and
similar uses. No, 818 Insplssated bitumen, You

ought to be able to make use of It [n mAnner prog

posed. No, 4 is rather doubtful. It contains &
gmall percentage of oxide of fron. No. 5. The
magnetite will all be swept out by & magnet, and
tho rest are quartz graips and byaciotbs.—The
spider from Jacksonville, Fla., bes been banded to
a distinguished entomologist for examination.—
M . P.C~Itiscellnlold. See p. 23, vol. &,

W. A F.arkn: Will some one give a plan
for straightening wire, from No. 18 o No.87—F.
A.R. asks: How can [ calculate the number of
bushels of shelled corn contained in a crib of any
certaln wize, the corn belog on the cob 7 -G, M. Jr.
asks : How can | make Cologne spirit?—J. W. B.
nsks: How can Iput a fine black finish on gun
work?—J, O, W, maks: How large a cube can beo
cut out of a ball 12 inches In diameter?—W. J.
gays: I am about to consiruct s flouriog mill.
Will some one tell me the size and length of reel,
and number of cloth, which will make the most
morchantable flour?—L. M. H. asks: Would lin
wood do for buflding & boat 20 feet long? o

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN &c-
knowledges, with much plessure, the receipt of
original papers and contributions upon the follow-
‘ng subjects :

On Cheap Postage. By C.E. H,

Oa Superseding Steam. By H. C. D.

On the Post Office Department. By J.

On Explosives. By J.N. K.

On Frost and Waste Heat. By T.P.

On Creeping Rails. By L. D. W.

On a Blowpipe. By C. H. H.

On Bone Black., By F. L. B,

On Steam Domes, By T. H.

On the Yearsof the Planets. By J. H.

On Elecotric Organs. By T. G.

Also Inquiries and answers from the following :
AK.~A. C~A W ~K.8.D.~E.H. C.~G.C.PJr
LEM~B F.G-A.B.P—L.C.—J. 8.1 IR,
—d LS. 8. T ~). W.G.—A,. L~W.8 D ~D R~
M. W.~M, MeD.~-H. F, G-E. R, G- J.—~
oo Wo

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fall to appear
thould ropeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, ete., will not be
published here. All such questions, when Initials
oaly are given, are thrown Into toe waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure In answering briefly
by mall, If the writer's address s given.

Hundreds of inquiries analogous to the followiog
are sent: “ Who sells machinery for making flour
sacks, and paper bag machines? Who sells mete-
orological Instruments? Who makes large welght
power machines? Who makes an artificial hand,
which a disabled man can attach to the stump of
his fore arm, so as to carry palls, etc. 7 All such
personal inquiries are printed, as will be observed,
m the colump of “ Business and Personal,” which
is specially set apart for that purpose, subject to
the charge mentioned at the bead of that column.
Almost any desired Information can (o this way
be expeditiously obtained.

[OFFICIAL.)
INDEX OF INVENTIONS

FOR WHION
Letters Patont of the United States weore

Granted In the Week Ending

March 7. 1876,
AND EACH BEARING THAT DATE.
[Those marked (r) are nunod__p:upu.l

Alarm, burglar, J. H., THOID .« covvrnenrsrs sernnns 174,94
Alarm, olreult aloser, 8. 8. Applegate........
Anltmal weaniog bit, A, & A, J. Bartlet, Jr.
Apples, eto,, paring., J. L. Furey. oo
Auger, earth, J. H. Lippincott, ..
Dag holder, I, C0le, .. .oocoiviininie
Bale band tightener,J, L, Sheppard. ... .
Barrol-palnting machine, M, P, Carpenter. .
Rase balls, manufacture of, W. Fletoher,....
Bedatead sofa, F. A, Hopper... ...

Nelt astenlng, T. D, Brady, .
Bliind stop, G. W, Nlssen. . oooonne vee TII08

Boat knoes, sockel for, D, Trae oo voine RN

Boats, construotion of, G, W, Schermerhorn, ., 174,552

Botler, steam wash, J. T, Brown. , .ooiviiarisiinins 11440

Boller, water tube steam MeKalged al...., e W2

Bolting apparatus, J, Tarner. ... oo o 1T

Noot and aboe heel stiffoner, G, W. Day, o 1T

Boot Jnek, G, W, PHenix. . coviiririnsnnes P S

Boots, stand for biacking, E. M, Sammis., ... ... 14,00

BOttlo mold, B, Garwood. . ..oovvriviarstrsns e 1NN

Pottle stopper, G, Johuson ., N o 1AM

Novguet holder, J, A, Nurdle......... e 1T0.554

Nridge plor, 8, MIls, .. cooiiir ooe e TS

Uetages, construotion of, T, O, Fidler, N )
Drldie big, ¥, Cmne LRL )

Neonstug machine, D, Hoalon, . .oo coues senrnnns 1158

Brvuah bindar, I W, Parke. ... v AT0 500

okots, protecting, J. Dousfield, LA

Puekle, W, Doylo. ... coiiessnness aee 174,408 .
Wuekle, tug, Darr & Bowma oo 1T

Buokle, trage, J. Thornton,...... won 1T 00

Nugky seat fastenar, O, 8, Gartoo, e T3

Hung holo spout, O, F, Wilson. .., L

oo 101D
o 1T
o 1
o 1T %0
oo 1T
o 1T AN
o 1
o 150,008

Burnor, ges, A, Barbarin oo, vee 134,080
Cancelling deviee, i, MeDougall, oo NI
Oarbmke, W, L, Hofecker. ... ... AR IR

o 1T
. 10

Car brake, d. Homer... ...
Carcoupiing, 8. Hennlek...
Car araw bar, J, D, Rhodes,, - o 1T
Car hoater and vontilator, &, E. Hargreaves, ..., 174,008
Car merohandishog, A, B, Burbans, .. ... 170,00

Cars,streot,. Btephenson (r) 6,955,0,080.0, 067 6,988, 4,080
COar truok, O, T, Jeftries.,...... ssaath MRLIN
Car vontilation, G, W, Mayoard..,.... o ANSe
Cars, traustorring goods to and from, W I Elltot 114,07
Carriage, oblld's, J. Walker ......ooivis ceens ATLMOT
Carriage top, landan, I, Lines,........ SRR LN




. ——— e — i S et .

————————————————

Cotfen roaster, C. L, MATL cooveriiein sniin
Vompound, cleanstng, M. N, Cross ...
Contectionery, slab for, .1, Mivem ...
Coolor, flald, G, Jr,, snd J. J. )llmy
Cop tube, J. Esex. oo
Cottan seraper, L. Il’v!lu v Aes
Uraeker tnaehine, W, 11, Palmer.. '
Cultnary vessol, B Momndlo e v
Culttvator, B, Packer, %
Cuitivator, A. Hadledgo. ... .. .
Curry camb, C. B, L, lolmes, oo o
Uurtalm Axtare,d. W Jobknson. oo -
Curves, ote., eutling regular, ¥, A ruum
Dok, G, A AIKIDAON. oiviinnnni seeEsany
Desk. school, J. W, Chillds

Doubletree socket, W_ ¥, Cuusn

Prawerpoll, W, N Woaden. ooovivniiins
Drills, tripod for rock, L. W, Coe coresnEvSs
Daater, wool, 3. E. Overseker.. -

Blevator and carrier, hay, M. C. Smith #t ol......
Elevator and convevor, J. A MeAnaity. ...,
Mievator, waler, J. Chenoweth .. ... ...

Eraser hoMer, ete., rabbor, 1. C, Benson.
Feather renovator, N, P.Chaney .. ...ooone
Feod cutter, T. J. and G M. Clark..........
Yence bard former, wire, Pooler and Jones,
Fonoeo, wire, W, D. Hunt (*) ...
Ferrotype piate, ete,, M. M, Heddan (r)
Fertllizer, G.J, Popplein. .. .....oooie.
Foot rest, E. B. Lovert . ... ......

Fruft, machine for ao-tu B A I.llllr
Fuel, composition for, F. Brown........

< LD
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~ REVERSIBLE
R HOISTING GINE

FOoR Al.l.l'lllrn!'.
¥ Cheap. stmple. duraby d efective 1
l.llmllt lmn M ' G OO, 18 rearT By, N Y

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all mﬂ:.na hm‘llr suhetances o
requ [v‘ L& Mo, any kind of
-.y,ll (ur\ DA DA and fur Cone TR, Ae
Address BLAKE CHUSHER CO .,
New Havon, Conn,

PMow, wheel 8. T. Adams
Plow, wheel, L, Coblll. ...,
Mulnto.“ut J. 7. w»nov
Press wat, ofl, Perkios & Paker |
Printing press, rotary, ¥, lm-c
Printing ratlway Uekets, B, Mesver, ..
Propelier, videating, L. Gogler. .
Pamp sod engioe, rotary, W. P, Matson
Pamp barrels to hasos, attaching, 6, IV Carteton 154,003
Pamp, stesm Jot, W, P Tosant .. ...oooniinn, . TN 0
Panoh, tobalar ositing, J. A, Smarte oo 1T,
Quildng frame, J. N, Shoetn Sy v AT
Rallway frog, K. B, Johnson, ... ....oo0vines vers 104,008
Raliwayw, sio,, sobwny tor, M, A, Bhiopard. ... 174,85
Ratlwnys, safoty, J. 0, Probins, oo 100,400
Range, T 0, Mareb, .. ..coooimmrerinns vernes 170N
Rectitylng eylinder, Hguor, 8. N, Ilulmn ........ 194,00
Retn holder, 1. W, Little, ., ... RS AP L A Db She 174,540
Rings, embossing, J, JOnnngs, ...oooviiiniienin s
Rapeway griper, W. Rppelahatmer .. . . ..., LN
Running goar, A, B, Wroth
Saddle, tiding, W. I, Croahy o Vit
Salls, reeling fore and aft, 8, © Inml vesnes 194,000
Sash fastoner, W, G, Cook. ... ..... . 1,4=

Hall-finfalied Movements,

Ko lnrruu sux, I8th of Febraary, 1¥s

R A Vervalen's Brick Machines,

Made at Haverstraw, Rockland Co , N Makiog uln
ln:lh-olln the hﬂrluu-d In the State wud forctreniar

Saah fastener.J, J, Dinean,, .. sevavssnsncovess 1064008
Sash tastoner, L. J. Bartl RPN vessvsses THO,O4
Sawmlll, etrendar, Rillott & MeCool,.......... 17,m
Saw, scroll, K, O, Waterman, .., P : . s
Saw set, & Smith, . . Eyoe 5588 154,090
Separator, graln, o. n. wmd .............. veons 136,008
Sewing machine bobhin winder, C, I,. Noe

l;mrr “FWPR P"'V. ACHINERY. - A chance
for business (o all the rlum or large towns, Now
----- is tne time to do it J 'l"u KWELL & CO
.,

NEW BOOKS.

Spons’ Engineers’' and Contractors’ llustrated
Book of Prices of Machines, Tools, Ironwork, and
Contractors’ Material, for %6, One large volume
Royal fvo, clo b, 83 0,

The Economy of Workshop Manipulation. A

logical method of learning Constructive Mechanies,
Arranged with Quoestions for the use of \pmculln
Engincers and Students. Dy J. Richards. Crown §vo,
cloth, 82,00,

Spons' Architects' nod Bullders' Pooket-Book

of Useful Memoranda and Prices for 1890, Thira ed!-
tlon, Mmo, cloth, $1.0,

** Descriptive Catalogue sent free on application

Shingle machine, M. Stewart, .
190,006 | Suirt, WoIf & Jackson, .. ..., )

1L

174 5

Btalre, slovator, and shaft, 8, Gray ...
Starching machine, L. Sternberger,
Stervescope, Pagiioghl & Ardito. .. ...
Stove, cooking, K. Bussoy (r)
Btove drum, Wanderer & Gllg, ...
Stove, mse-burniog, Carter & Dwyer (). o
:‘."':";.'l"m':?_"'“' "'“"" Honengren, .- LS| i, & F. N. Spon, 446 Broome Street, N. Y,
Saspender tastening, C, P, Olark. . This MUBIACHE produced by the use
Suspendors, A, AAMSOD................ of DYEw's BRARD ELIXIS.Withaut
Table and writing desk. 1), J. Stein. Wit full direcuons, pospasd, 3 cis. L.
Table, folding, G, B, Creary........

A.SMITH & CO., Agents, Pastine, Ill

Furpsce, rotary puddiing, E. A, Jones « al, Table, trontng, J. V. 8IX. ....0oiiviierninns T e e
Coxt for extiing blas. €. 8. Coon Tatlor's drafting apparatas, P, Roude!... % ANTED—A first class, (24 bard) mu 5 H.P,

gt Portable Engine, preferied on wheel nuo. A
Game counter. fl. Bryant......... Tank fller, sutomatic, A. Haerle.... .. ... - onosry Engloe and Boller from 15 to o Hoth
Gas. making, F. B. Eichtaam.. Teapot handle, J.A. Grafl . ........ ps aB0ul s F0od 8% hew 1n 91 mm{“ hedows
Gas apparatus, hydrocarbon, J. J. Oarderry... . 174,434 | Telegraphy, A. G. Bell... ., ol i U
Gas machine, T. G. Springer.........oco.evn LR 174,586 | Tether, §. L, Boyles.......

Gax, making, G. Olney .. ......ccens < .+ 174,500 | THIU coupling, W, M. Cornell.........conv.. o CHINES made and drilled to order, with .uyqulms
Gaslicers, sasvending, J. R, Shirley.. veves 194,502 | Thrashing machines, spike for, C, as: 33 number of boles or cut . the edge for screw, Spur
Gate, H. A. Webber............oovvuin ... 174,508 | Throat and langs, medicine for, K. Robrer........ 47 A Kay f,g; Peiserag of 167 uee, ot
Gate, automatic, J, L. Manloy voo 170,547 | Time and distance recorder, C. W, llmoM K ebvan makers' In Holes drilled In -lnunl e
Gate, flood, B. H. C. Rhes..,.. ... 174,441 | Tobaceo, label for plug, Liggett & Myers... gy number to the lnch. Special tools and

Glass. tempering. F. De La Dastle(r)
Graln dinder,C. B, Withington ..
Grapnel, self-acting, J. B, Toselll...
Gymnastic apparatus, H, C. Driggs..

Hammer, baah. C. E, WAN. ..oexr vuosorarenns BT

Hat body stretelitug machine, J. 8. Taylor....... 13

Toy. mochanioal; W, GHION: co..eeeisesoreenss e A8 care lolureaccnncy Patent Cutters for Teeth

¢ of Gear Wheels, which can be sharpened by grinding

Toy money box, J. D, Butler.... S 'w-olu ebmmng their form, kept ln stocg, Cutlars

Toy money box, H. W, Prout n oou this pun will Iut many times as 1ol u\hou
Y, box, H. UEYosieies seven ecomn om.'i lhumuno( ™

Trap. antmal, Barnett & Carpenter, . rﬂ M‘oﬂc with ¢ yir

Truss, P, Werum............ senes 0 'AC“UI.ITK !w el‘l‘;‘okn!'(r m‘. ”‘

Tublng, bending, R. Wright, . - : e

TUmbrells, J. . Onderdonx....... .. RON-FE Mdmf Otulln.ovgn s.‘nf(.ns fgsn
Valve and gear, piston, J. Whitney,. . "? o G, STAVES;
Valve, glode, D. McKensle. Jr... S Slag OAVGE LATHES for TURKING HAXDLES. Selé

»d H Sawl Io-
WRIVE, SRR B UYL . oo oo s voccossanernnsponash chineg, Adaress m OR & CO_, 1

13¢5 | Valves, thermostat, for controlling, H. B Randall 134,571 HOW MADE IN
Hatchway, self-operating, E. A. Hancrabam ... 173,522 | Vehicie sest fastening. J. H. Adame... .......... 176,488 10 HOURS from
Haycutter, G. M. Clark.... .ccovvviiis vovivinnne 154,452 | Velicle wheel, G. Leverich (r)........... . Cier, Molasses or Borghum , withow! using frugs
fHeat regulstor, ic. 0. P 195D » LLSAGE, springieid, Mase, Nume I\on'
Hisge, spring, G. D. Carzleton........... TSEEE | VIR, 3. WIEBE. .cocave sacnsv orssnansssssaning é
Boisting apparatos, ¥. Th 174,425 | Wagon, dumping, W. S. & W. P. Baboock........ w;m g ﬁ‘h%gm‘ P::.P’
Hook, safety, J. Thornton.... .. . .. . 134,55 | Wagonend gate, S. F. & E.K Adalr....... 5 .:::““" per
Hoops, cutting, H, Fowler.....oovvnenn oo 134,512 | Wagon end gate, W. H. Thomas.... .. ve CUC'X!A¥I INDY ?ronmox
Hoops, cutting locks in, L. 8. Hoyt.. <ere 134,591 | Washiog machine, J. J. Quinn ............ o SALE AN i‘w"’ Al
Horse power, H. Smith (F)e.vieeensereens v.. 698 | Wasbing machine, S. WHlame....... . ...oeeas ¥ ELL M*¥°G

Horses and cattle. feed for, H. H. Deach. ..
Horses, stopping. W. T. and J. B, Burton..
H shoe nalls, fnish H. A.Wills..

lnmhgnuhlne.e!mhr. W. H. Abel ...
Label for plug tobacco, Liggett and Myers

Lamp extingulaber, J. L. Shil
Lamp-lightiag device, ¥. L. tm
Lamp shade holder, H. W. Hayden..
1 T.B. On B soresrrncose
Latet knob, H. H. Elwell ..........
Lathe chuck forovals M. T. Boult. .. ............
Lathe pear<utting sttachment, C. Walter.......
Lightalag rod. J. M, Weston. ... .ovvvivirssrsnnen
Lime sad cement, manufacturing, A. Sm! oo
Loom shattle, G, C, Milis

Measure, registering yard, J. Connor. .. ...
Mechanical movement, M. M. Atlen........ .....
Metal plates, ete. ornamenting, D, G, George (r)

Mitten, kalt, W, H. Abel ... coiiiiiiine wun aoriee 7

Molder's fask. K, Joselyn
Molde and cores, material for, W, P, luvllu
Moaguito bars, sdjostiog, I, A, Abbot
Mosquito net frame, J. B. Platt ,
Muctlage holder, W. J, Shilllng ...........

Music portfolio, A. ¥. Munson,

Nutlork, W, Onlons, sessnnes oot
O8] cup for Joursals, A, K. \uo\ saybesctivbeisre
Ulie, prading labricating, . B, Eversst..........
Paloriog machios, barrel, M. V', Carpenter..
Paper bon, ¥, Knebne........

Paperdrying machioe, A. W Kn-y

Paper, mothgaoot, J,. M. Cobb

Pavement, stune, Deas & Higdos

Pootographic piste, H. M. Hedden

Pipes or tubes, bending, . Wrigh

Pistol, spriog alr, 1. M. Qosckenbus) (1)
Plagisphere, I'. Kuhoeo! ...

low, A. W. Johinson

Plow, B. 5. Kesrney

Plow, K. B. Knigh

HAMILTON, 0., 0f CINCIXXATI, O,
Water closet, E Pearson........ . . o= -

Water, suppiying, M. G. White............ ‘mxl“;x‘gc;‘l"ﬂm?-' '0:“ punching 2% ;achh::
Water wheel, N. M. Prince...... on, 7 ine from edge. ¥y
Wheat, steaming, E. f. & C. L. Gratiot e X asuener with St teh. would

answer, fon, with
Wool, removing burrs, etc., from, 8.5, Easts 00d 174,80 """‘“_'%‘U‘)“ﬂ“s‘ BRIDGE CO., Canton, Oblo.

Wreneh, R. Colllagsworth..........vcninis ersvennen 1,4 ANTED-A Draughtsman familiar with
Wrench, pipe, I, Cressey......oviiiiins ohatp ko 194,504 scale mechanical drawi )
— : mp«m drawing A '.:'u"c‘n.:n loflﬂ:g

DESIGNS PATENTED. ntmnm.wuuvdn'rmu?nmn CO, mm.o

A orie et Ok ek e ) S [: IE N [} E BE [: ﬂ R]]

2121 ~TUEENOMETER STANDS . —C. Kitachelt, N Y. elty,
F'orxr 1876.
—_——— O —

9,12 —Tyres —A. Little, New York city.

9,125, —Bracxers. —J. P, Miller, Philladelphia, Pa,

AN, 915, —IxxsTaNDs. —H, J. Mlller, N, Y. elty,

$,1%.—Froox Crotas,—T. Pennell, Lanstogburgh, N, Y,

1. —PERFORATED PArEn, 4, M., Jacocks of al., New

York eity.

915 —Raxezs.~8. H. Ransom, Albany, N, Y. This work (s Just fresh [rom the press, and all
the orders which had socumulated have been
0lled; and the publishers are now ready to receive
new ones.

The Sciexcoe Reconn for this year—the ifth of
its publication—contains 800 octavo pages and a
groat number of evgraviogs, illustrating new dis-

2,129, —BaveE.—A. J. Dallss, U 8, Army,
9,150, —MzoaL,—R, J. Delany, Philadelphia, Pa.
2,11 —PERFORATED PArzn~G M, Jacocks of o/ , Now
coveries, novel inventions, ete.
SCHEDULE OF PATENT FEES,’ THE Volume for 1576 embraces the Interesting
........................................ Facts and Discoveries 1o the vartous Arts snd Sclences

York city.
red during the .vﬂ-
view th (m
in the ollowing Departm -y

8132, —Laxr Staxps. —F. R, Seldensticker, West Merl.
m&:‘:ﬁhcwgg !g?‘%%?mmb.

On filing esch application for a Patent (17 years), ..,
On tssulng each original Patent.........oiiinin sasssss
On sppeal to Examiners-in-Ohlef,, 3
On sppeal to Commisioner of Pate

den, Conn.
c,uugwq\'
On spplication for Helssue, . ..ooviiis

—

mlnd atlie Mortisiag and Nortng Machines wy

d Riind Sulies ot onee for Flsed Siats, in ‘““IT::‘
g, regardies of knots, mak) PEr minnte, o ad
hem ele of ehips, and w v for rulite .
110 per minute M. BUCK, ln-..‘.. ‘.“

])Hll JEHS FOR SALR T-n lhhwrn ™ w“,,"
) Boliers of 150 horse power sarh, nogrt AL
wod order, st a greatbhargals.  Also ane S0 well 8o 3
tester. Address

WAHL NROTHERS, Ohlosgn, T

nternational Wateh Company, Schaff hansen, Switzerland.

Mechanieal Watch Manufactory; Watches after the American System
PUBILIC SALKE
On Friday, April 21, IB76, Stadt House in Schaffhausen,

Wator and Btostn Power, Eyery |lnn' in rmnplrll working order, Tools, Parts of Watohes, Finished my

Work can be resumed again at once at the Establishment,

Descriptive pamphiets free of charge of Messrs, MANDEL & FRANK, 67 & 60 Willlam S, X, §

DIE COSLUBSBEAMTUNG

F. & JOHN BARNE*

o Manufactarers of Ba
Pateat FOOT-POWER MACHINL
RY. SCROLLSAWS, LATIHES, g
CULAR SAWK, Ero. The only fost
power aullnw‘ -tmm Crank o
desd centers 10 S0 ey

year made uving these mw ey

- Sead for [ILLUS
cXTALoat TRATED

ROCKFORD,
WINNEBAGO COUNTY,
TLLINOT

l IDGE'S FOOD ror INSTANTS & INVALIDS I8 the stand.
ard vannﬂou of 1ts kind tn Engiand snd Am

A MONTTI - Agents wanled every.
$25 'hm Business honorable and firgt

class. Particsiars sent free, Add,
3. WORTH & COv 81 Ly ™

FOREIGNA\_lI,’ATENTS
THE CENTENNIAL.

There s no doubt that our Centenninl Exposi.
tion will attruct to our shores multitudes of repre.
rentative peoplo from all parts of the world, and
they will take home with them maoy of our best
improvements to (ntroduce Into thoir own manu.
factures.

An unusual opportunity will be offered for sell-
ing to these peoplo such forelgn patents ns have
been secured on good American (nventions (n the
respective countries from which these visitors
come.

At the reduced prices for whioh patents aro ob-.
tained abroad, our people will lose a chance not
likely to occur again, if they do not avail them-
solves of the opportunity of securing their inven-
tions In foreign countries at onoe, so as to have
thelir patenta ready to negotiate the coming sum-
mer. :

For cost of patents in the different countries and
the conditions on which they are granted, send for
pumpuotcounhhchm information.

MUNN & CO.,
#7 Park Row, New York.
BraxcE OFFICE, cor. F and Tth Ste,,
Washington, D. C.

0PIUMESEEEES

|1t Pays to Advertise.

Every businesas man sdmits the necessity of advertis-
Ing. All who have tried 1t know the sdvantages and
profit of so dolng. But it is not all who advertise that
“““‘“w’.mhm““"mc
to derive the grestest benefit for thelr money Ass
rale. It {s the best econommy to advertive what oue tas to
sell or wishes to purchase, In papers having the largest
clrenlation smong the class of parsons lkely to be ia-
terested In ihe article. Parties having Manufacturies
Establistments to sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Balldings,

plements, or Contracts for Engincering Works of »ll
kinds, will fud that 1t pays to sdrertise in the SOIEN:
TIFIC AMERICAN.

The valoe of the SCIENTIFIC AMERICAN a4 an -
vertising medium cannot be over estimated, i g0
10t all the machine and workshops in the country, sad
1o taken st the principal Jbraries and resding rosma i
the Usited States and Europe.

We invite the attention of thoss who wish to make
thelr business kKnawn, 10 the annezed rates:

Invide Page........... «.. T8¢ lne Bacn
Business and Personal,. . 1,00 a lne.
Eogravings wmumnm-ﬂ-—
line, by measurement, as the M “"'
”w:-nt:’-utuuodv“d the publication office A%

e

ummummhmmwwmm
for it In the SULENTIFIC AMERICAN,

the SCIENTIFIC AMERICAN, 5

VI | O Aling & DISCIAIMET. ...ovveerieineee oos ﬁu,{'f “o UBKNO
':‘-"“ On an application for Design (1) years) . . : ,", “ﬂ 8%*7“ , HYOIRNK
15,000 | o wpplication for Destgn (7 YOATR). .\ coveerrararres ‘ ﬁo )0\ hl“
150,547 | Op application for Design (14 years).... ...... N lu ¥
194 m“:;;‘»v'utn ulxuuwo'r.
1T Advertisements. MIGGRARIIY ‘XD NECROLOOY.
4oy e — = lnr gcno- 'lododnu be well lnformed
LA Back Page - - n \og th : a: %tm
. .- o
:x: .4; Inslde Page 75 eo:‘lou: ne, O:'Eﬁ"“ \'n% LWl AT -=.=
wt vs. | Engravings may head advertisements same rate | * ouset ol
';:,“; per line, Ly measurcment, as the letter pres.  Adver- H‘v’«“lﬂ %, Bent, v.:u 'lelhd":- muuol‘:du he.
u‘:“‘ Uacments must be recelved at publication ofice an | A1l the preceding volumes of SCIENCE RECORD
11,0 | carty as Friday morning to appear in next bsue. may bo bad separatoly at $2.20 each, or $10 for the
it v | CUEOTLAR SAW LS. FLANERS. AND OTIER five valus, 1873, 1573, 1874, 1475, and 1478, The Ove
Lo | U Wood.working Machinery, fmade by 8. HEALD volumes comprise a library of Information which
5,971 | SOXE, Barre, Mass, Prices low. Send for elreulars. every student or man of sclerce should proserve.
tse | JTOR BALE-In Rockville, 1nd, Foundry and MUNN & CO,, Postasusns,
v g2 4 Machine Shopa, Tools and Machinery, which are o Park Row.
19050 7 Shantog oo tall Ume 85,000, Address 4
0 [SAAC MoFADDIN Hockyille, Park Co., Ing. New York olty

oarly an Friday morning to appesr in next isue N

1f one bas & patent or machinery Lo well adverthe tn




ArriL 8, 1876,
E—!——~

JWRQU(..HT

l“lv*' IRON

Beams & GIRDERS

W H l P P L E '8
Patent Door Knob.

m Meodal st Whe Amartcan [nstitute Faly
x » lm this metbod of
provement aver any

tnven lh purpose, .&u obvistes l:: .u.n'
A e s

Eatariioned fn LML
LOYEJOY, SON & CO,,

ELECTROTYPERS and STEREOTYPERS,

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.
oZATSTT: RO CONTLILON . &

GEORGE PLACE,
121 Chambers & 108 Reado 81a. N. Y. Clny.

wm&ommumo u’-'ﬂ;h "

5 cientific

Aumerican,

237

.ARK & COMPANY'S
PATENT BELF‘GOILING R.EVOLVING STEEL SHUTTERS|

fited 10 Btare Froats, Hesr Win

or other opanings, making them VIRE AND BURGLAR

Can be readily )

PFROOF, and afford) u-nl-l-r-andn- Al ‘GN)D n||| BRA In vartous kinds of wood, saltable for
Mare Froots, Privete Hosses, Ofces, snd Sehool Pastitions. Clark's shutters are self- sctt nE ™ * DO mackisery
OF balance weights, and eannotl get out of order  They arw handsome I8 sppearsace. and are t ” .n: chieapest
Shutters in the World. Are BLted o tho new Triduns Bailding, Delawsrs and i adson Canal B

Puliding, Leaox Llhnq Hatlding
and are endaoreed by he leading architects of the world

P | » M b & l W
and at -mvlnn wris \lrnl.- Beriin, Meibourue, & c \1.0 KT W
.)OO(

Pond’s Tools.’

A,‘_!‘:!" WANTED,

FREE TICKET
To Philadelphia 22 Lm0

mer, From any point in U, & ssst of Utals,

AGERTS Sprsmas
ul carned canvaseing

000 ansh &
lumn‘r’ pmun\ A«r. Anybody cen do |4
ree, Bend address on oard,

s recoive of paper also, send € cta, Ad.
LU I"AYI‘ w lxlu.

Tux
Ro. 11 Dey Bl Now

All tizes at low prices, K. GOULD, lo-ul ’l J

Wall St. Caricatures.

A NEW BOOK, 44 PAGES, contalniog 14 engraved

Justrations, WITH IXFORMATION FOR STOCK SPBOL T
TORs, Price, cloth covers, 10 centa; paper cavers, froe
by wall. TUMBRIDGE & CO,, Bankers sad Wrokars,
2 Wall Street, New York

THE ImMFROUYED

NIAGARA STEAM PUMP,

"MﬂMrl.'ll Brookiyn, N. Y
ow York.

noy st ® John 8.,
No orman Hubbard,
BOLE MANUFAOTUREN,
Exaixes AxD BorLens,

Pulleys, Shafting and Hangers

THE BEST
GOLD PENS

Are massfectarsd by JOHN ROLLAND, Neo 19 West Yeurth
Se., Cincinnath. By s patent prooess he allegs pare gold so 2
o make s tlasibe w Damascus Steel. Prices as low e
he old style. Send fr Usstraial jrive o

“YOODWOKI’B SURFACE Y’LAVFRS 1S, Plaauns
bon 0, S.C. HILLS, 5 Courtland
street, New York

Stone Channeling

Quarrying Machine,

L

i
!
1

WA BDWELL PA'I'IK'I‘.

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER €0, RUTLAND, VT,
SOLE PROPRIETORS AND MANUFACTURERS,

Model Engines.

Castings

~ for making small

Mod«l Steam Englnes 1 1o, bore, §in, stroke, price #4:
ditto 2 In, bore, 4 In, stroke, priev §10, same style an out,
l’urrkl Foot Lathes only 15 Dollars  Gear Wheels apd
Parts of Models, All Kinds of Small Tools and Mate.
rials, Illust atod Catalogue Freo

GOODNOW & WIGHTMAN. & Cornhill, Boston , Mass

THE IMPROVED CELEBRATED
ARMSTRONG HEATER AND LIME
CATCHER removesand prevents Scalos
in the HBollers by supplying them with
pure water, Wil save ita cost in fuel
within one yrnr All parties using steam
should bhave one,

For p-nlvul-n and olrcu-
lars, addres

llAI‘(.IlMAI\. CURTIS &
KNIGHT, MANUFACTURRERS,

Toledo, Ohto.

Machinists WANTED to act

s Local Agents,

B¢ FAY w0 el our HUBNER FRINTING
Terma Iru- TAY

%'I'I'A M ENGINES FOR BALE,—I offer the fol-
lowing very superior Todd & Rafterty Engines for
sale at groatly reduced prioes, 1T dinnosed of before tho 1nt
of May Lo save removal, viz, 1 One 15x86, one 14x18 (saw
indll), one 13x24. one 11x34, one 10x24, one 9x20, ono 7x16,
one 5x10 on lews, one Sx12, |n.r|,|m.- one “p, uuulnll-
hotsting: all first -Iu- nd entirely new, ‘\lm various
sizes and kKinds of Bollers, | will also furnish specifica
tions and eatimates for all kinds of rope and bagging ma-

DTAMPS,
FAYLOR & HARPER, Cleveland, O,

s hlnng
end for descriptive tln ullr and price
Addrmu J, JTODD

10 Barclay Bt haw York, .;r jr Paterson, N. J.

LR cpscery
puMPs sns

rE t"l“ (N
1e L US

COPE g i YWELL MF
S A ML YO INLO H LG 4’

erAM

PEMD ¢,

nt~3 Pate
IST S '1‘00

& Specialty.
mufﬂ LS.

, Die Dogs, Clamp Dogs. V
Mudnlo &o. Bend lov Iatost l‘rtu Lu&.o
. LE COUNT. South Norwalk, Conn.

ATENT DOUBLE ECCENTRIC CORNICE BRAKE,
Mazufactured by THOMAS & BOBINSON, Cincin-
natl, 0. Send for Clirculam,

PATENT
and Matc

ud loldlnx lu‘Elln Gray and Wood*s l“luen. Belf-

omh"ﬁ' and other wood-work! mach! nen
EMAUNHINE GOy Liverty B
Send for (.‘lrcuuu te. 7 Sudbary St., Boown

Have bhean for years in

g Manlattan
vughout Kurcpe,

« New Yorx,

ally wae 1o avery principal city thr

WILSUN, Manager, 715 Waat 36ch it

ENGINE LATHES, FLANERS, DR LS, &e.
Send for Catalogue DAYID W_ POND, Sacootsor 14

LUCIUR W, FOND, Waorcester, Mass.

w L l To Manufacturers and Patentees— | be-
antec “ful patented articies for rafscture,

suitable for sale by hardware dealors, Casb will be },nld

for -."l or advance made for royaity. Address ¥

rn , tare Pearr & Co,, Batfslo, N. ¥

“DBCALC (nuuw 1 x.f

TRANAFAR FICTUREA, w
a

Nl' l‘
o wo, 00 o0, They arn Honds, Las
Birde, oot 'n wers, Avinms Loaven, Comic

Thay oan bn ..m, Lramaderred b
s d beastiind painting A-
or I8 ate, | N 30 ta

Addrvas J. L. D‘Al|llA ., M

The TOLL-GATE! Lri=

And! Address with stamp,

Uiliass Mreet, New York

Floture sentfree | AN
ous gem ! 30 objects to
C.ABBEY, Buffsio, ¥ Y,

Corrugnted lron.
lrou Baildings, Hoots,

Shutters, Doors, ete

Inos Bmipas

« 5 Dey Strees,
Naw York.
"" Send for ofre

FOR CHARLIES PRESENT,

Get the TOM THUMB TELEGRAFH, pat up in nea
litle boxes contalning workiag sounder, telegraph ap-
paratus, battery, keoy, wires, and chemicals, complete,
ready for operation. Price $3.50, with full directions
Can be seen In practical operstion st the **Sclentific
American'' office, 37 Park Row; at Packard's Business
College, W8 Broadway ; and many other places, Besldes
telegraphing, many besutifal experimenta can be made,
such aa the maguetic carves, electric lght, lifting
weights, making compasses, magoetizing knlves, eclec-
tro-plating, &c. F.C. BEACH & CO., makers, 20
Canal 6i.. near Center St., New York,

EAGLE FOOT LATHBB.

With Seroll nd
mcnu Blide Hest
Kngine Lathos, and
\gna, superior Inlnh
ricos. Our new Catalogue &
eoendenry wol lm-r{ for the Am>
ateur or Artizan,
E & CO.,

« New York,

‘\’F. can sell these First-Class 73
Octave Rosewood Planos for
wo Hundred and Ninoty
ollars, because wo employ no
agents and allow no discounts to
dealers—thoy swindle you out of
more than twice the real cost of all
Planos, We are a responsible incor-

purated Company. and refer by per-
mission to tm Chemlical Natlonal
Bank of New York C ﬂy. which any
Bank In the United States wili sai-
lnf{youub far the stro Bank

merlcu emaxe this statement
to prove that our 5 years' warrsnt
guarantees our Planos to be fully
equal to sny Plano in the known
world at any price, If you will send
for our Catalogue, containing over

1,000 names and residences of pro- Horer, them lnuurpuhl'c
minent citizens everywhere, who New York pariors
e Taas plwo:“d:crln: oo 3 k“q 5 1'. 1574 In our opinion

B6L SEVED YEATS, YOU W sure to Sept. 15, 1874 } D » £
R d some of them,u your very door O A0y there is no Plano more

in your own or some adjoining town,
Ibcre{ ou can see and try our Pi-
anos. We send them everywhere
for trial, Please state where you
aw this notice,

STURTEVANT

To WHOM IT MAY
¥ coxceny. —We
nsed the U.
for the past six years,

We

domble, or pnsw-pxu_
== supe tior musica’ quali-
4"*‘ thes,

have
S. Planos

L. & i * WELAND,
Prornixrons Sv vevaxy Horxe.

Address, United States Plano Co., 810 Broadway, New York,

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufscturers of the Blaisdell Patent Upright Drills and
other first-class Machinls* ‘s Toous.

OTIS’ Machinery

Machinery.
HO. 348 BROADWAY, NEW YORK.

OTIS, BROK, & 00.,
UNCHING ruisbenaiChoess

PARKER PRESS Cco.,
DROP ansm")m.rmuw Coxx.

HETONGTER R

< AND
VOLNEY W.MASON &C0.PROV.R.I.

HE BASTET MAGNETIC ENGINE AND

BATTERY, for running Sewing Machines, Den-
tista’ and Jewelers' Lathes, Printing Presses, lnm o.
Blowing Parlor and Church Oreans, or working nn(
rhlnery that can be moved by Hand or Foot, SIMPLE
DURABLE—ECONOMICAL. Local Agenta wnnlcd In
evory town and county For circulars and priw 118t
address, with stamp, THE BASTET MAGNETIC EN-

GINE CO., 1113 Chigstnut Street, Phlladelphia, Fa, R

The HOADLEY
PORTABLE STEAM ENGINE.

Witw
AUTOMATICAL CUT OFF RECULATOR
AND

BAANCED WL

o
X
~
N
~
Fu
S
=
1%
=
-~

~
x
=
“

THE BE ST+° MOST ECONOMICAL ENGINE o+

SEND FOR CIRCULAR

THE J.C.HOADLEY CO.LAWRENCE ,MASS.

& Matching,

Muulmn Re- u%x snd Tenonin M-rmnu. Seroll
Baws and General Wuml Working Machiner
JOHN B, BSCHENOK 'S BONS § Matteawan

Bpnd for Cataloguo, llsl,lbunykl H ¥.olty,

LECTRIC BU I!GLYAR ALARMS, Hotel and House
Annunciators,Call Bells, Signaling Apparatus, Chean
Teleg.Inst's, Batt's, etc, TEL SvrrLy Co.,Cleveland, O,

FOOT LATHES J'“.".'.’?l'.
Send for Clrculars to SHEPARD

W w, S(h sz Cincinnatf, 0.

AMATEUR WORKERS

Rare and Faney Woods

Can ind everything they dealre, and four books of

Beautiful Designs.

Send S0, stamp for our new and enlarged Lntnln;.uv and
prico list (84 editlon Just Issued) to

GEO. W. READ & CO.,
1% to 200 Lewls St., footSthtoéth St . E. R, N, ¥

Excelsior 3t reatie, tnciading one

dox, Saws, thirty Inimitable Fret
Sawing Patterns & Prepared Wood
o the value of 84, A new device
for “fmﬂ“nﬁ Saw, Power Drllllnq
attachment, \rrmh O1l cup, and
Scrow driver, Speed S0 STrokos per
minnte, Saws 1% In. thiok, Price,
complete, cased and delivered on
board cars.or at Express office $12,

SMALL STEAM ENGIN
with copper Boller, to drive
Lathes, Scroll Saws, &o, 100 \crull
Work Dealgos Free on recelpt of
stamp, GEO, FARR, Bufialo, N, ¥,
‘-uw nnl) without Attacnments, $9.00,

$42 it

A WEEK.~Agents wanted overywnore, Hus
Alness permanent and first-clans, For further
pnnlculnru addross

. KENNEDY & CO,, Richmond, Ind,

oLD ROLLED
SHAFTING.

Tho rnm. that this shafting has 7 per cent groater
strength, o fner Aniah, and is truer to gage, than an

other o unorgnders it undoubtedly the most
Wo are also the lol: manufacturens of the C

Corrixe' Par, LING, and furaish Pulle lan
eta,, of the mool. npwowa u‘r Prico list nullvd on
sppilcation to K8 & LAUGHLINS,
1‘ Streot, 20d and ln! Avennu Plttaburgh, P,
o stocks ‘:"."" ’.‘a‘."’? SO e e
Swrkao this lllnl n At and for salg by
FULLER W !'l’l‘zl nonon, Nm

GRO, |.kuc 0 30,
umwu AWITALING: Miiwakee. Wis,

STEAM PUMPS.
nmtnuw VIENNA, FARIS, NEW YORK,
ALTIMOKE, w..j-.x
{ recent patented fmp

THE XORWAL > h.

Send for clireular

P_n.r:s

o sel)

! Nelias
"lr

\‘-l)h

termms 1o clenr

s etilirely pew artices, s 4

‘u.. H. B WHITE & CO._, Sewnark . J
TO EL¥E( 'l‘llﬂ PLATERN, EWELERS,

ASD WATUHMAKERS,

BATTERIE CHEMICALS, AND MATEMIALS, s
| sets or single, with Books of lastracton for Nickel,
Gold, and B THOMAS HaLL, Masufac

y Nromaeld Mreet, Boston, Mase

g ue sent ITee

Nastrated

W:ltvr Elevators.

W l’.“\ll.A 0.,

. Ublcago sk Fisee

{ENTENNIAL DRILL ¢ "l CKS AKE A "l'('_
( CESS, They ho'id 144 10 5% in_ and warrasted, Sew
by mall, prepaid. for M.35. Send for new redaced Price
List of Lathe and Dril) Chucks

A. ¥, CUSHMAN,

W1 Lake ¢ New York

Hartford, Coan.

PLANING & MATCHING,
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING

BAND & SCROLL SAWS 8¢ &c. /

A Fal & C0,

a day st bome. Agests wanted., Outfit aad
terms free. TRUE & CO.. Asgusta, Malne,

$1

FILLIAM HENRY EING—ALBUMEN MANUFAC-
TURER, 7 & % 8¢, Andrew Street, Liverpool Eng.

Gutta Percha

sod ISDIA RUBRER. Imported and for sale by
GEORGE A. ALDEN & CO.,
190 Congress St., Bostoo, Mass .

Mo £ Co's. Patent Offices.
Established 1846.

Che Oldest Agency for Soliciting Patents
in the United States

TWENTY.NINE YEARS

EXPERIENCE,

MORE PATENTS bave been sccured through
this agency, st home snd abroad, than through any other in
the workd.

They employ a8 their assistants s corps of
perienced men ss exminers, specificatios
draftamen thst can be found, many of whom
Jected from the ranks of the Pstent Office.

SIXTY THOUSAND inventons
themselves of Munn & Co.'s services n examining thelr in-
ventions, and procuring thelr patents.

MUNN & CO,, in connection with the publieation of t
ScaEsTFie

the most ex.

writers, a4

bave been <o

have svailed

AMEmicax, continue to exsmine B
confer with inventors, prepare drawings, specifications. and
assignments sttend to fitng spplications (n the Patent Office,
poying the government fees, and wateh eacn case step by
step while pending before the examiner. This is done
through their branch office, corner F and Tth streots, Wash-
ington. They also prepare and file caveats, procure desien
patents, trademarks, and reissues, attend to refected cases
(prepared by the inventor or other attorneys), procure copy-

ights, attend to interferences, give written oplnions on
matters of infringement, farnish coples of patents, and, in
fact, attend to every branch of patent business both In this
and in foreign countries.

A special notice 18 mada In the SciENTIFG AMERICAN 0f
all inventions patented through this Agency, with the name
and residence of the patentee. Patents are often =old, In
part or whole, to persons attracted to the Invention by such
notice.

Patents obtained in Canada, England, Franee, Belelum
Germany, Russia, Prussia, Spain, Portugal the Brithh
Colonies, and all other countries where patents are
granted at prices greatly reduced from former rates.  Send
for pamphlet pertaining specially to forelgn patents which
states the cost, thime granted, and the requirement for each
country

mw

Coplea of Patonts,

Persons deslring any patent ssued from 1866 to Novem
ber 94, 1867, can bo supplied with officlal coples a8 s rea
sonable cost, the price depeading upon the extent of draw-
{ngs and length of specifications,

Any patent lsued aince November 87, 1587, st which
tme the Patent Offlce commenced printing the drawings
and speciications,may bo had by remitting to this oltieo 1

A copy of tho elalma of any patent lssued sinoe 1586 wil
be furniahed tor §1.

When ordering coples, plosse to remit for the same as
above, and stato name of patenton, Hie of tavention, and
dato or patent.

A pamphlet containtng the laws and full directions for
obtaining United Btates patonts sent froe. A handsorely
oound Reforence Book, glt edges, contains 140 pages and
many engravings aud tables Important to every patentes
and mechanie, and I & wsoful handbook of retercnioe tor v
erybody.  Price 20 centa, malled free.  Aduress

MUNN & CO,,
Publishors SCIENTIFIO AMERICAN
87 Park Row, N, ¥,

Braxen Orvion—Corner ¥ and Tth Streots

Waahington, D, O,
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Advertisenencs,

- - .- ® .
e Fure = = - = - 73 Couta n line.
Engravings may head advertisements at the same rate
perline by meamirement, as (he letter press. Ad-
vertisements must he received at publication office ar
early az Friday morning to appear in nert {ssue,

e e s

POPE'S
RIFLE AIR PISTOL

Shoota darts or alugs & distance of 80 foot

p curaLy
P 45.00: Nlokel Plated, #6 (0,
£ Invalu ble for target practice.

Harvard Pocket

CIGARETTE ROLLER, §1,

Sent by mall on rocelipt
of price,

POPE M F'G CO. 43 High St, Boeston, Mass,
g Send for Circular, g3

N W YORK OITY COPARTNERSHIP DI-

Wll'.:&g“l?! Yor, XXIV., March, 1576, ir Published

The partaers sod special partners thereln oblained
from relisble sources. Price TWO DOLLARS.

Wi reparatikks DIRECTORY. Vor. XXIX.
Canvass 1o in 18t May.
S NEW RR CITY DIRECTORY. Yor. XC,
o e THE TROW CITY DIRECTORY CO,,
11 University Place, New York.

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
dpes, Reservolrs, Brewerles, eto
Bem't 10 cents for Preotical Treatise on Cementa,
S, L. MzzonaxT & Co., 76 Sonth 8t New York.

[ ‘?J
NFORTH.BOSTO

Machi—nist’s Tools.

New and IxrrovED. Send for new lllustrated ciroular.

Lathes, Planers, Urills, &c.
New Haven M'f'g Co.,

New Haveny, Conn.

MATERIALS. ®

shestos Roofing, with the Improved White Asbestos

ire Proof Cosating, for steep or fiat Roofainall climates,
Asbhestos Roof Conting, for old Leaky Hoofs,
Asbestos Cement for repairing Leaks on Roofs.
Arbestos I Palat, for Tin Roofs, Ironwork, &c.
nings—all colors—for structural purpores,
Ashestos Fire Proof Coating, for wood work, &c.
A-bestos Boller, Stenm Pipe, and Coverings,
Asbestos Steam Packing, fiat and round, sl sizes.
Shenthing Felis, Plastering Board, &c.

These articles are ready 1or use. and can be easily ap.
pliad by any one. Eend ror fsmphiets, Price Lists, ac.

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

Patentee sod Manufsciarer. Established 1555,
Second Edition of

Wrinkles andReeipes

NOW READY.

Usetul Hints, Suggestions, and Recipes, for En-
gineers, Meobanlcs, Farmers, and Housckeepers.
Contains the concentrated wisdom of practical men
who bave contributed to the ScrexTirio AMent-
CAX during late years. Also the cream of the Prac-
tical Mechaniem serfes by Joshus Rose. Hun-
dreds of valuable frode secrets and recipes.
Hondsomely bound and coplously llustrated, 250
peges. Price, post-paid, $1.50; with ScrexTiric
AxEmicax, {or one year, $4 20. Address
H. N. MUNN, Publisher,

37 Park Row, New York city.

F. 0. Boxm.

STYaN

2 J.DICKINSON &

-"hl' er & Nudenbers, Magdoiurs, Gerr -
Eleam-Hydraolle Ganges rl: -4.|‘S~ depot, ignsds
W, HEUKRMANK, § Cedar B¢, ¥, ¥,

Wl’ruzuuv, RUGG & RICHARDSON, Man.

o “m:"‘lgl‘"&':;hr’:f Woodworth Pianing, Tonguelng,

nes, Daniel's Pianors, Richardso
:‘:unl ‘lime‘r'uvrd Tenon Machines, Moriwing. Mould
aﬁl.": -Saw Mactines, std Wood Working Ma

eneraily, 3 Sallsbury Street, Wo
(Bhop ﬁ,rmam Gecupled ty B, DALL & (o

L. B, WITHERNY, 6. 7. X006, 5, N, RICRARDSON

Fl:lﬁ". GIFT of 8 Plano for distetbuting our sireaiars

Address U. B, Praxo Co., 80 Breaoway, New York

11.‘3_?;7"\’("' (")HT.IB; ENGINE, 20 LB

Steamn Hammer, Woot Blow o
burg Shaper, two & In, Bhapors N Blowers, 16In_ Flieh-

2 1n.x12 ft. Planer

1010, 22 1L, Planer, Wilder's Nar (¢ ( e ther
tools, n--v.unli tecond Land a0 utler, g othey
E, P. BULLARD, ¥ Bookman B¢, ¥ew York

Frientific

Anericni.

[APrIL 8, 1876,

American Vehicles

PERFECT

NEWSPAPER FILE

10

The Koch Patent File, fer grﬂrrﬂnn NOWADADErs,
mnrulnt-. and pamphiots, bas been recentiy improved
and prive reducod, Subscribers to the SOrEXTIVIO Axn
RIOAK and SOEENTIFIO AMERIOAN SUPFLEMENT can be
supplied for the low price of §1 80 by mall, or £1.25 it tho
office of thix paper, Heavy bonrd sldes: Inseription
*BCIENTIFIC :{?IV.RICAN." |n“n|lt. Necessary for
every one who wishes to preserve Inﬁ\npﬂr.

Addross _ MUN co.,

Publishers “BONTIFIO AMERICAN,"

DO YOU Malo or femanlo. Send your ad-
= dress and got somoething that will bring
WANT you In Imnnrnhlr over $150 a month

M NEY pure. Inventor's ngzlon. 178 Groen-

wioh Streot, New York.

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't.  J. M. ALLEN, Pres't
. B. PIERCE, Se'y.

JARBTFORD, OOXE.

Niagara
SteamPumpWorks

EsTARLISHED 1562.

CHARLES B. HARDICE,
No. 28 Adams Street,
BROOKLYN, N. Y.

Eureka Lathe, $9.00.

£¥" Send for Circulnr. &1

——

[t o rs are (nvited to send [llustrated Catalogues and Price List to C, >
S s RUDOLPH MOSSE, rr.nkr:.r(‘undhr.\lnln «(.ennnr\y.)

Wanted in Germany.

, 511, care of

IDITCHING aND EXCAVATION.

Machine m two horse power npward 744!1}';'!'.;: all
”lf": :“-; «)‘r:\r(?-p—u\'xn from 30 to 700 per -'«-’nt_--l-.fn:-
ple, eastly worked and kept In order, )n’r'".nn ;l
wddress RANDOLFH BROS., P. O, Box 2%, or 1l
Broadway, New York,

Iviced and BEST."

Larger slzes for larger work,
Mustness Mon o their printing and adyertls
g, MAYE 08 and Incremse trade, l'!r\l'l" and
profit in Ar wur Printing. The Glelsor
have great fon and make mwoney fast at

(CELSID = Lawes R
22, = Do Your Own Prlnlting!
=% g or oards, labels, envelopes, ste
= .'slnulrru abels, en pes,
ktmtm?,' BOY S{riitlig. Send two statmps for full cata-
& [oghe f prowses, Ly, ete., 0 tho Manufactarers,
e gSeR  ETNEYE 00, Meriden, Cons.
DAMPER A¥D LEVER

REGULATORS B n s T GAGE COCKES,

MURRILL & KEIZER, 44 Holllday St..Balt.

W% 7007 RSy

- .:.WEU By BKBL/SsESoms|

8500 to bo divided among the six
most successful growers who shall
produce the lsrgest quantity from
11 of RUBY nm‘ ALPHA
potatoes. Price of each. £1.00 perib,
CENTENNIAL PREMIUMS.
£150 to be awarded for the best
coliection, one peck each, of pota-
tors introdnced by us sines 1867
S50 for tho best und rost prom-
ising secdlings raised this year from
Pringles Hybridized Potato
Seed. The collections for which
. - = the Iast two premiums of $200 are
offored will be exnibited at the Cestennial Exhibition,
ja Philadelphia, m October, and premiuns, will be
awarded by their committes. For conditions and full
particulars send f.r circu'ar, mailed 1ree to all g
astrated Sced Cotanlogue & Ama‘enrs
Kitchen Garden. 100 pages. 35cts.
A Abrrdged Oate
. beant

den, Field an

fully illn ed. mailed to clesing 10 ¢'s.
ll{ln'- IMuostrated Potato Catalogue contains
a descriptive list of all the new varieties recently intro-
duced. with many other desirable sorts, also much u=ful
informati>n upon their cultivation. 32 pages, 10 cents

B. K. BLISS & SONS,
P.0.Box No.5712. 34 Barclay St.. N. X,
Pringle’'s Hybridized!Potavo Sceds In pkts. of 25seeds,S0c.

EUREKA M'F'G CO., 171 Devonshire St., Boston,

OGARDUS’' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, Sand,0ld
Crucibles, Fire
Corn and Cob, Tobacco, Snuff, Sugar. Salts, Roots,
splces, Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
ete¢ , and whatever cannot be ground by other mills.
Also for Palnts, Printers’ ITuks, Paste Blacking. etc.
JOHN W. THOMSON, suoccessor to JAMES BOGAR-
DUS, corner of White and Elm Sta,, New York.

REDGING AND DITCHING MACHINERY
The Iatest, most oxtenrlve, and successful machi-
ncv?-. now In practical orcnuon at Lake Fuclno, With
scale drawings and detalls, showing construction, opera-
tion, and econom M. A, Briesse, M. E. A most
excellent and valuable pagcr upon the subject. Con-
tained (n SCIENTIFIC AMERICAN SUPPLEMENT No.
Price 10 cenfs. To be had at this office and of all
News Agents,

To Roofers, Builders, & Property Owners.

Clay, Guanos, Ofl Cake, Feod, Corn,

o

A complete Roofing for 83 per Equare, durable, eco-
nomicsl. and fireproof. Send for Samples and Circulars,
E. H. MARTIN, General Roofing Materlals,
70 Matden Lane

P. 0. Box &84, and 9 Liberty St., N. Y.

[“The partionwill doal}
they claim,’«Week]
Ben N.Y.Jan.19,183

Diamond Solid Emery Wheels.

Prioxs—8xy, §1.25:8x1, 82,.25; 12x1 4, §5.590; 16x2,812,.%;
18x2. §16.00; 2x2, 19.50; 2xA, $42. Al other sizes st pro.
portionate prices, Fast cutting, free from giazing, they
Are the best Soltd Emery Wheels, Glive diam. of holes
in your order for wheels. Emory Grinders unequaled b
any in the world., Address AMERICAN TWIAT DRIL
CO,,Woonsockes, R, 1.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G (:()NCKIKNB.—-Bnerk'1 Watechman's
ime Deteoctor, capable of accurately controlling the
motion of & watchman or patrolman at the differont ste-
tions of his beat, Bend for circular,
1. K, BUERK, P. 0, Box 979, Boston, Masn,
%, b ~The sit sgalnst Imhaeuscr & Co,, of New York
was aeclded In my favor, June 10, 1534, Proccodinﬁ:
have been commenced I(l‘ll". Imhasuser & Co. for aell-
g, contrary to the order of the Court, and especially the
clock with s series of aprings In the cover, and marked
Pat'a Oct, 20, "4, Persons ﬂll% theso, or llg otho
c:,locu'l I‘nfgu\n. on my Patent, will bo dealt with accer
‘ep to In

ESSONE IN

oF partion.
Vingate A Co.
eane sl N Y

A e, C.
|l ved 09 ©

MEUHANICAL DRAWING.—
4 By Professor C, W Maclord

This excellent se.
ries of Instroctlons In Drawing, given reguiarly in the
SCIENTIFIC AMERICAN SUFFLEMENT, is accompa-
pled by carefully prq-urd examples for practice, with
directiona all of simple and plato character, lmrmlml to
enable any person, young or old, skilled or unakilied, to
scqalre the art of drawiog. No expensive Instruments
nvolved. Any person with slate or paper sy mpidly
3. The seriea will embody the most abandant {Hus-
trations for all descriptions of drawing, and will form
tAe mont ealuable treatise upon (Ae auldect ecer publishod
an teell ar the cheapest. The series begios -u{n No. 1 of
SCIENTIFIC AMERICAN SUPPLEMEXT, These In-
structions will be worth to the possessor far more than
he yearly cost of the paper, which s only 35, The series
will be tllustrates by probably not less (han 800 speoinl
engraviogs added to which will be the many piates and
engravings of the finest examples of machinery and en.
wineoriog works, contained in the regular (sstes of the
SUPPLEMENT. The year's numbers of the Hopple
ment will, It |s rl(w‘m?. contaln not Jess than 2,000 on

Hraviogs, and s yast amount of reading and useful scion.
tifle information Hubseription $5 % year, Addross
MUNN & CO., ¥ P'ark How, New York, Single coples

To be had of all News Agonts throughout the
world,

Portland Cement,
Frm the best MMJT“I:&A;“ ulmn.m For slo
LAND SOl K.Y,
A FPractical hg-u;:ign Cemont rpn‘ajed ‘o’!%n ozuu.
‘ O‘U ERS" TANNATE OF BODA BOILER
s BCALE FEEVENTIVE JOS, G, BOGERS & Co,,

Madison, Ind,
W Bend for book om Ho ler Incrustation, g

A WEEK to Agents, U1a & ¥ oung Mals & Fo.
malo,tn thafr locality, Torme & QUTFIT FRER
Address P O, VICKERY & CO,, Augusta, Me,

For showing Heat of
Pyrometers, ovcos, mot pus pies,

Boller flues, Super-Heated Steam, O11 Stills, &c.
HENRY W. BULKLEY, Sole Mannfacturer.
149 Broadway, New York.

Working Models

And Experimental Machinery, Metal or Wood, made to
order by J.F, WERNEL, 62 Conter 8t.. N.Y.

THE HEALD & SISCO
Patent Centrifugal Pumps.

ONTA L.
Firgt Prém: ul'f;:'l‘ ll?A\%"%rllfgl l&nc“nnnﬂ‘.‘ and New
York. ‘‘Medalol S, { Aword,""
American Institute, 1572,

teed. T
strongest, most efliclent and use, for
empt; ' Dry-docks, Coler-dgn?; ete., and for use in
Pape: Wihts, Tanperies, and Factories E2 mrcm
very low, for Wrecking, 2 . Ilus-
trated pamphlet, free. Nearly 15000 references to sctusl
customers. S1 firstc

timony. Address
s o 5 winsville. N. X,

MERRILLEX HOUSTON
TRON WORKS.
BELO'T, WISCONSIN.

Inter-State

[ndustrial Exposition,

CHICAGO, 1876.
A GRAND EXHIBITION

yon T™an

CENTENNIAL YEAR!

ENLARGED & IMPROVED 1x ALL RESPECTS,

wult Ahelr own host Intercata by making a spocial offort
In {:m to bring thelir produots bsfore tho grear Western
public and thousands of viaitors from abrosd who will
certalnly attend,

Will Open Sept. 6, 1876.

Applications received at any time. For b
further information, apply to lanke and

JOHN P. REYNOLDS, Secretary.

All .\Ilnumotumru\ MmmT’ and Inventors will con-
{

- 1, V. Carpenter, Advertising A
Pox 718, Now X ork eity.’ pre R & £ont.  Addrng,

The Tanite Co,

TROUDSBURG, PA,
EMERY WHEELS & GRINDERS

INERAL AGENCIES.—C. C. O
In‘k‘alv“’. Ohfoago; Shearman & Hilles, :mmA"r't!'!:-Fln
Phila, : Atlas Works, Indianapolis; Edwin Plae ‘;n"
Rapids, Mich,: H, P, Gregory £ Co., 14 Flrst ¢ -

Fravelsco; J. W, Cole, Box 8{, Columbus, 0. ; Daile l:
Wilwon, Loulaville; K. Andrews, Williamspory, A
firle City Tron Workn, Oharlotte, N.C. ; Middieton firas "
Atlnta. Ga.; Macey, Brosn & Sweeney, Nashviljy,
Goo, Page & Co., 5 N, Schroeder 8t,, Balt,: ¢, Blnck &
Co.,Hamiiton,Ont, ; B, T, Kennedy & Co.,8t.John, N 4

THE NATIONAL

Steel Tube Cleaner,

For Eatay
Cleaning TRD
Bollor oLy s
s Tubes, 193¢,

Adopted by U, 8, Navy. Forssle by cealers. 8end fo
Clroninr.

NON-COMBUSTIBLE STEAM BOILER & PIPR

COVERING

WITH “ATR SPACE" INMPROVEMENT,
Saves 10 to 2 per cent, CHALMERS SPENCE CO, ©
___foot R. 9th 6t , K.Y.:1202 K. 2nd St.. 8t. Louls, Mo

Upright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable!
4, 8, and 8 Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohio.

'Works

are the largest in the United States. Tbemue Borr
M#istones, Portable M!lis, Smut Machines, Kers. MR
Plcks, Water Wheels, Pulleys and Gearing, » Iy
adspted to flour mills. Send for catalogue.

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

END FOR CIRCULARS OF ONLY CHOICE
L) 24 hand Engines and Bollers, Portable and Station-
ary, also of Pumps, Tubing, Casing, iron Pipe, &c., to
JAMES M. BINGHA
Snceessor to BINGHAM & RICH, Of1 City, Ps.

HASKELL'S THREE CYLINDER PUMP—
v

NOYE’'S

Hand or Power. Cheaper than a Steam Pump,

11l outwear a Rotary Pump—do more work, with jess

power, than any other pump, Not liable to get out of

order. Any blacksmith can repairit. Adapted to any
kind of bard work. Send for Circular.

CHASE MACHINE COMPANY, Boston, Mass.

The NILES ENGINE.

The LATEST and the BEST. Engine Independent
from boller on the same base. 2,4, 6,8, and 10 Horse
Power, Warranted the best Semi-Portable Engine fn
the United States. Send for Ilustrsted Price List.

Niles Tool Works,

or THE

SCIENTIFIC AMERICAN,
FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the BCIENTIFIC AMERICAN
beg to announce that on the first day of January
1876, & new volume commenced. It will continue
to bo the alm of the publishors to render the con-
tonts of the now volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer

No person engagod (n any of the mechanionl pur-
suits ghould think of doing without tho SOEN-
TIFI0 AMERIOAN. Every numboer contains from
#ix to ton engravings of now muachines and inven
tions whioh cannot be found in any other publica-
tion.,

Tho SCIENTIFIC AMERICAN s devoted to the
intorests of Popular Sclonce. the Mechanio Arts
Manufaotures, Inventions, Agrioul ture, Commercl,
and the Industrial pursuits gonerally; and it s yap
uable and Instructive not only In the Workahoo
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume

W. C. DUYCKINCK,

I¥PORTER, MANUPACUTUNER, AND DEALER IN

Railway, Machinists'and En-

gineers' Supplies,
50 AND 52 JOMN TREET,
P, 0. box 41 NEW YORK.

Todd & Rafferty Machine Co,

MANUFACTURERS OF

The colobrated Greene Vartable Cut-Of Engino
Patent Tubular and ¥lue Bollers; PMain Klltﬁ:v‘l\!‘o:rz
llﬂlllly“llﬂlhlhlx. and Fortable knmm'l. Boflers of al.
Kinds, Htoam Pomps, MU Gearlog, Hhafuing, &c., Stik
Tow Oakum lu(wlnf. Kope, Fiax, snd Homp wnery
Ag'rnu for the Now iaven Munufseturing Co.'s Machin:
::t“:‘:;'::l-;I:Iur'.ludwn‘odu?v;rnun “5 Stop- Valves;
] OWErs: an Mfleren - 3
AKEROOMS, 10 HARC R l'ulla‘ I“'lu T

N i

WORKS FATKISON, NEW ¥ .
l;{‘(‘llAl(l)ﬂ()N. MERIAM & Co.,,
apufactorers of the) R
and Woodworth l'un‘l‘u' ﬁ:ﬂﬁﬁ.’rm u“ ““‘
Molmnf.'rnu.nln v Mortising, Boring lpfn .r'il
cal oo Qlreular o-sawing Flactiinos, Baw Mllfa, Baw
orh, Roroll Bawe, Raflway, Cot-Off, snd IRt
Muohinos, Bpoke and W Y ' e
other lln-lnl.nl Wl::>dV‘ll((:;lk.lrl:l;n)lrl'olln‘l.lll:'r"y.' '321}1%"32:

and price llsta sont on application
coalor, Mass, anlmuw.l i L\tl)m.rl){!‘l?:::f}lﬂ)rz‘?o?{

tains hundreds of Notes, Rocipes, and Sugges-
tlons, und Advice, by Practical Writers, for Work-
Ing Men and Employers, o all the various arts
TERMS OF BUBNCRIPTIONS, —POSTAGE
PAID BY UM,
Ono copy Solentifioc Amorioan, one yoar. ...
One copy Bolontifio Amerionn, six months,. 1,
One oopy Bolentifio Amerioan, threo months 1,
Onoe copy Solentifio American and one copy
Bolentifio American Bupplement, both
for ano youar, post-pald. .. oooocioiiiins .00
Ono copy of Bolentifio Amerfoan for one
year, and ong copy of engeaving, * Men
Of PrOKTON™ .ovvvvvsnneses ansesssssanss 10-00
Ono copy Bolentific Amerioan, One yoar,
and one copy Solence Record for 1576..... 5.20
Remit by postal order, draft, or expross.
Addrees gll letters and make all Post Offico or
ders and drafts payable to

87 PARK loe. NEW YORK
he “ Sclentiflo Amurican

T Jyrlntod with
i gel s b M 8 Go1d Db New. YOOk

E

B
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Vol XXXIV,-Neo., 'ic.‘ i -
(NEW SKRIES.)

NEW YORK, APRIL 15, 1876.

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY AND MANUFACTURES.

#3.20 per Annum,
l (POSTAGE FREFAID,)

A LOCOMOTIVE MAGNETO-ELECTRIC INDUCTION ENOGINE,

We recently published Professor 3. F. Barker's excellent
lecture on magneto-eleciric machines, ln the course of which
& description was given of the Siemens armature. One of
the most recent applications of this important spparstus for
converting magnetism Into electricity Is represented In the
sccompanying engraving, which we take from the Practical
Magazine. The machine is a locomotive magneto-electrio
induction engine, in other words a very powerful electrical
battery, mounted on & carringe, to which horses may be har-
nessed in order to transport it from place to place. The
fore part of the vehicle is occupled by the magneto-electric
apparatus, which is driven by s small vertical steam engine
located in the rear. The machine was bullt at the Blemens-
Hualske telegraph works, in Berlin, and is mainly intended
for the production of the electric light.

Currents of electricity are induced in coils of insulated

wire wound upon a metal drum, by osusing the latter to

rotate rapidly around an iron core placed between powerful
magnets The electric current can be conducted, either con.
tinuously or intermittently, to any desired point, by means
of conductors covnected with the magnetic poles. When
used for illuminating and signaling purposes, the conductors
are led to an electric lamp, which is provided with a special
arrangement for regulating the intensity of the current,
The steam boller Is vertical, made of steel plate, with a fire
box suspended below ; there are twin cylinders, which set in
motion a couple of driving wheels, connected, by means of
belting (omitted in the figure), with the drum of the induc-
tion apparatus

The engine works up to 200 revolutions per minute, pro-
ducing 450 revolutions per minute of the drum of the indue-
tion apparstus. The Iatter is of thin German silver plate,
covered with eight separste colls of copper wire of 028 inch
gage, and rotates between two very powerful horseshoe
magnets, At full speed, the current induced is sufficlently
Intense to heat & copper wire, 0 04 lnch In dismeter and 38
feet long, to redness, and, photometrically, is equal to 14,000
wax candles. The draft of the apparatus is about 2§ tuns,

The Use of Well Water tn the Ultlos,

The State Geologist of New Jersey, in kis recent report,
calls sttention to the habit, still in use in some of the older
cities of New Jersey, of people drawing their supplies of
water from old wells. In an analysis of the water coming
from some nine wells in Princeton, five of them were found

always attend the use of water contaminsted with putrefying
organic matter

An Tncendiary Machine,

The Hartford Phonlx Insurance Compnoy Iately unearthed
the latest incendiary device in connection with sn §1, 800
barn loss in Scholiarie county, New York., It is to be hoped
that the machine will form » part of the underwriters’ Cen-
tennisl exhibit, The apparatus cousists of & bosrd covered
with sand paper that faces another bosrd filled with matches,
set 50 that the sulphur of the matches can rub sgainst the
sand. These were set agalnst & bhay mow, and with the
match-filled board attached to & ten foot lever with its bear-
ng in the middle, At the end of the lever is s tin miik
pall, and set above the pall was an ordinary funnel supply-
ing the bottom to & bushel box filled with fine sand. This

to contain free ammonia, albuminous matter, and chlorides

sand was allowed to run into the pan; and when the pres-

PORTABLE MAGNETO-ELECTRIC MACHINE

In excess.
found in almost all cases that diarrheea and typhoidal fevers
accompanied their use, It is almost impossible to be sure
of the good quality of any well which is surrounded by
houses, where drains and sinks empty into the surrounding
soll. It would be well if the proprietors of large country
hotels and summer resorts would not only look more closely to
their sources of water, but eschew well water entirely.
For the health of their guests, it is better, in all cases where
running water does not exist, to seek their source of water
from cisterns which are fed from the rainfall on the roofs.
Wherever such rain water is used, it may be safely stated
that there is an entire exemption from the diseases which

In tracing the effects of these waters, it was|sure was sufficient to move the lever, & string unloosed the

fannel, and the balance of the sand, dropping suddenly into
the pan, moved the lever, and so the board ignited the
matches, thus firing the barn. A belated traveler passing
discovered the thing In working order, rushed in, and saved
it, and presented it to the insurance sdjuster as an evidence
of the ingenuity of man.

Ax excellent varnish for photographic negatives is made
of § ozs. bleached shellac dissolved in 24 ozs. alcohol. Filter
when dissolved, which will be in 1 or 2 days, then add gum
sandarac 1 oa., essential oil of lavender 1§ oss. Filter again
and bottle for use
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Scientific American,

FLUOSILICIC ACID IN THE ARTS,

One of the compounds of silieon with hydrogen and fluor.
ine, known as hydrofiuosilicic acid, H, B F,, seems Hkely to
become at some future time as useful and well known as it
is now rare and untalked-of. It s not a new substanece, but
has long been used in analytical laboratories for precipi
tating potsssium, one of the most difficult sslts to precipl.
tate; and also it is used for separating barium from caleium
and strontium. About eight years ago, Tessié du Motay
and B. Earcher attempted its manufacture on & commer-
olal seale st (romsblittersdorf; but the Franco-Pruasian
war interrupted the business, which has never been revived,
Thelr process consinted in smelting together in a shaft fur.
nace, by means of & cold blast, a dry mixture of sand, clay,
fluorspar, and fine coke. The gases evolved, consisting
chiefly of nitrogen, earbonle oxide, earbonlc scid, and fluor.
ide of silicon, were passed through water in a condensing
apparatus, when the fluoride of sillcon was decomposed Into
silicic seid and hydrofluosilicic acid. The soid solution was
sither introduced Into commerce In that form, or smployed
in preparing silico-fluoride of potassium and sodium, This
process was quite imperfect, and, until a better one is devised,
the manufacture of fluosilicic acid on a Jarge scale is not like-
ly to be revived. In the first place, not all the fluoride of
silloon Is decomposed by the water, and this involves a waste;
secondly, some hydrofluoric acid Is formed, which cannot be
expelled, and this interferes with its usefulness in decom-
posing the chlorides of potassium and sodium. Finally, the
silico-fluorides of potassium and sodium, when formed, are
not completely decomposed by heat into fluoride of silicon
and alkaline fluorides,

That it is highly desirable to devise a cheap and perfeot
method of manufacturing fluosilicic acid will be seen when
we mention some of the uses to which it is applicable, al.
though some of these are of less value to us than to our
German neighbors, This Is especially true in regard to the
manufacture of fluoride of potassium from the Stassfurt
brines, rendering its separation from the troublesome mag-
nesium very easy. It can also be employed to separate so-
diam from ses water. The alkaline silico-fluorides are de-
composed by heat into fluoride of silicon gas, which is util-
jzed, and alkaline fluorides, which are easily converted into
caustic alkalies by means of quicklime. Kessler has also
patented s process for making soda from table salt, in which
carbonate of lime is used. The fluoride of calcium produced
may be used over again in making the fiuosilicic acid, in
place of fluorspar,

But there are many other uses to which fluosilicic secid

31 | may be put beside the preparation of caustic alkalies. It has
344 | been proposed to use it for decomposing bones, phosphor-

ites, and sombrerites, in the manufacture of artificisl fertili-
rers; while fluosilicate of potassium is itself a very suitable
form in which to introduce this allcall into the soil.
Fluosilicic acid has been used in the manufsacture of beet
sugar, as it is able to precipitate the alkaline salts contained

0 | In the molasses, which hinder the separation of the crystalliz.
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A 001D Incquer closely resembling the real Chinese article
is made by first melting to & perfectly fluid mixture 3 parts
copal and 1 part shellac, To thissdd 2 parts good bolled oll,
Remove the vesss! from the fire, and graduslly mix in 10
parts oil of turpentine, To give color, add s wolution of
gum gutts in turpentine for yellow, or of dragon's blood for

red, s sufficient quantity of coloring materisl being used to
give the desired shade, . o

312 | sble sugar. Their precipitation by this acid was first pro
i | posed by Von Kletzinsky and afterwards by Marix,

Combe and Wright recommend its use in the manufacture

b2 of glass and porcelain, They propose to replace the lime by
29 | silicofluoride of calcium, either alone or with the barium

salt, in the manufacture of glass; and instead of carbonate
of potash they would take the silicofluoride of potassium.
Still more important is the substitution of fluosilicic acid for
boracic acid in the lime, alumins, and other compounds nsed
in English stoneware. Silico-fluorides could scarcely be used
for glass on account of the evolution of fluoride of silicon
vapor when fused.

It may algo be mentioned that it has been proposed and

ia- |used in making artificial stone, for fixing stereochromatio
colors, in making tartaric acid, as a substitute for this acid, | P*®

as & mordant in dyeing and calico printing (in place of the
drug bath), for whitening pins, for removing the lime from
beet juice In making sugar, and many other uses. It pro.
duces an incomparably beautiful patina on brass, bronze,
zinc, and German silver, A French manufacturer uses its
sodium salt to make hard alloys rich in silicon. T. Christy
has taken & patent in Fngland for its use in the manufacture
of ammonia from gas liquor.

It seems g if fluosilicic acid, notwithstanding the service
it has already rendered, is not attracting the attention it de-
serves either from chemists or manufacturers. Let Ameri.
oa take hold of the problem and show the old world what
she can do with this curious and useful acld. On & small
seale in the laboratory, it is made by mixing together pul-
verized fluorspar and fine sand, adding oll of vitriol, and heat.
ing. The gaseous fluoride of silicon thus formed is passed
into water, precautions being taken to prevent the tube from
choking up with precipitated silica. The products are pure
gelatinous silica and a solution of hydroflaosilicic acid,

THE BAOBAB A8 A FIBER PLANT,

The baobab (Adansonia digitata) has long been known as
one of the giantsof the vegetable kingdom. It has Iately be-
come sn important source of fiber for papermsking. The
fitness of its inner bark for this purpose was demonstrated
some years sgo, but it is only within the past decade that it
has begun to rank as an important article of commerce, By
the natives of Africathe bark is put to various uses: Twisted
into string and rope, it is used for all sorts of purposes, and in
nntwisted strips It serves to secure loads and to bind together
the poles employed in making their huts. Finer pleces are
pulled out so s to resemble conrse notting; and the edges

being sewn together, they make handy bags for cotton, gum
grain, and the like. Coffee and ground puts sre bm‘h;

15, 18 76,
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down from the Interior to the coast in very stroog bags wov.
en from thin strips of the bark.

The bark is obtained by first chopping off the softer outer

bark of the tree with a hatchet, after which the lnner bark
In stripped off in large sheets. The pleces are beaten with a
stick to soften them, and shaken to get rid of some of the
pithy matter which they carry. The sap s then dried out in
the sun, and then the fiber is pressed into bales for lhlppi.’,
The smaller trees produce the finest and softest fibers. The
bark is taken off all round the tree, which does not Appear o
suffer much injury. A fresh layer of bark grows and is
thick enough to be taken off in six or sight years, Mr. J. J.
Monteiro, who has the credit of adding this yaluable fiber 1o
the resources of the paper trade, tells some amusing stories
of the difficulty he experienced in developing the business of
collecting the fiber. By paying liberally, he induced somse of
the natives to take hold of the new work at last, and mat.
ters went on tolerably smoothly until a season of drouth
came on. The fetich men declared that the * big iron "—hix
hydrsulic press—had fetiched the rain and prevented its ap-
pearance. The matter was discussed throughout the coun-
try ; and at a general meeting of the people of the neighbor.
Ing towns, it was decided o apply the usual tests to the big
Iron, and, if it proved to be & sorcerer, to destroy the press
and throw it into the sea. It is the custom in those parts to
try all cases of supposed witcheralt by subjecting the sus.
pected to the ordeal of poison. For this purpose they use
casca, the bark of a large tree, the erythrophioum Guineon.
#is, which acts either as a violent emetic or as a purgative,
innocence or guilt being determined by the manner of its ac.
tion.
In the case of the press, the application of this simple and,
to them, perfectly satisfactory test was seriously interfered
with by the absence of any stomach or insides to the big iron,
for the poison to take effect on. After much deliberation it
was resolved to employ a substitute in the person of & slave
to the king. To this unwilling representative of the big
iron the casca was duly sdministered, and luckily scted asan
emetic; so the press was declared innocent of bewitching the
rain. Still the rain held off, snd gravesuspicions arose as to
the sufficiency of the trisl. To resolve all doubts, the poor
slave had to undergo the ordeal a second time, fortunately
with the same result, and the press was never more suspect.
ed of complicity with evil spirits.

THE SECRETS OF MAKING VIENNA BREAD,
One of the most practical and useful works which has re.
cently emanated from the government printing office, at
Washington,is Professor E. N. Horsford's report on the sub-
ject of Vienna bread. Professor Horsford was & member of
the United States Sclentific Commission to the Vienna Fair
of 1873 ; and the present book is the result of careful and ex-
haustive research, the aim and object of which was to un-
earth the secret of the world-famed bread peculiar to the
Austrian capital. There is something very sppetizing in his
description of the Kaiser Semmel,as the bread is there termed,
1t is ““ a smooth, irregularly rounded small wheaten flour
loaf, of uniform weight. It presents a ricb reddish brown
orust and & delicately shaded yellowish, almost white, in-
terior. It is alwayslight, evenly porous, free from acidity
in taste or aroma, faintly sweet without the addition of sac.
charine matter to the flour or dough, slightly and pleasantly
fragrant, palatable without butter or any form of condiment,
and never cloying upon the appetite.”

The reverse,the Professor might have added, on one hand,
of the dyspepsia-breeding, doughy compound which passes
for bread in many a country bome, and of the sttenusated,
alum-treated, tasteless loaf which is produced in many a
city bakery, It seems, however, that these gastronomic
abominations are not necessary evils, and that,despite the re-
ted efforts which have been made to imitate Vienna bread
out of Vienns, which have uniformly failed, a way does exist
of producing it in all its delicacy. And that way Is very
simple, as the reader will see by the following:
The first requisite is to procure as good flour as the Vienna
bakers have, Good flour can only be made from pure sound
wheat, and by good milling. This means in general flinty
wheat reduced by the process of high or bhalf high milling,
and a selection of the products of the milling, not to exceed
one half the total weight of the wheat ground. Good
fresh middlings flour, Professor Horsford says, would com-
pare favorably with the average Hungarian flour used in
Vienna.
The next requirement is fresh pressed yeast. This isalready
made in the United States. It is not difficult to manufso.
ture, since it is made by skimming the froth from beer mash
in active fermentation. This contains the upper yeast,
which must be repeatedly washed with cold water until
only the pure white yeast settles clear from the water.
This soft tenacious mass,after the water has been drawn off,
is gathered into bags, and subjected to hydraulic pressure
until there remains a semi-solid, somewhat brittle, dough-
like substance, still containing considerable water. This is
the pressed yeast,which will keep for eighty days in summer
and for an Indefinite time on ice. For use it should be of re-
cent preparstion and sweet, so that ltvﬂlyhldol_l_!w
and carbonic acid as produets of fermentation. y

Next follows the very important qnm"“:‘“
Into the middle of a rine-lined trough, about 8§ feet wide
8 foet long,semicylindrical in form,the Vienns baker empties
his flour sacks, Then, intoa pail m‘lm'“%
equal parts of milk and water are "‘"'n” :
until the mixture attains the of the Toom, e
tween 70° to 80° Fah. It is then poured into one end of the
trough and mixed with the bare hand with & small portion

of the flour to form a thin emulsion. W”ﬂ”
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next crumbled finely in the bands, and added in the propor-
tion of three and & half ounces 10 every three quarts of liquid,
and then one ounce of salt in same proportion is diffused
throogh the mixture. The trough is now covered and left
undisturbed for three quarters of an hour. Then follows
the incorporation of the flour from the neighboring heap ; and
a5 this is the last of the ingredients, we may write the recipe
as a whole, thus: Flour 8 pounds: milk and water 8 quarts:
pressed yeast 3} ozs. : salt 1 ox.

The mass of dough, being left quiet for two hours and &
half, becomes a smooth, tenacious, puffed mass, of yellowish
color, which yields to indentstion without rupture and is
elastic. It is now weighed into pound masses,and each lump
is then cut by machinery into twelve small pieces, each of
three quarters of a inch in thickness. Of each one of thess,
the corners are brought together in the center and pinched
to secure them. Then the lump is reversed and placed on a
long dough board for further fermentation, until the whole
batch is ready for the oven. Before being introduced into
the latter, the rolls are again reversed and restored to their
original position, having considerably increased in volume,
to be still farther enlarged in the oven to at least twice the
volume of the original dough. In the oven they do not touch
each other, and the baking occupies about fifteen minutes.
To glaze the surface they are touched in the process of bak-
ing with a sponge dipped in milk, which, besides imparting
to them a smooth surface, increases the brilliancy of the
slightly reddish cinnamon color and adds to the grateful
aroma of the crust., No peculiar form of oven isrequired,
the only necessary point being that the receptacle shall be
capable of maintaining s temperature of about 500° Fah.

THE UTILIZATIONS OF MICA.

A correspondent encloses us a sheet of very clear mica,
and asks us for what the material may be employed. Of
late, large quantities of mica have been mined in Mitchell
and adjoining counties, in North Carolins, which are proving
very remunerstive. The material is gotoutin sheets of from
two by three to fifteen inches square, according to patterns
furnished by dealers, and the best price is given for dark or
brandy-colored mica. In obtaining these sheets, of course,
immense quantities of scraps and fragments must be made,
and it is mainly with regard to these waste bits that the
utilizations above to relate. The first employment which
suggests itself as worthy of a wider field than it now pos-
sesses is the substitution of mica for glass in spectacles worn
by workmen, especially stone and metal workers, to protect
their eyes from chips and splinters. As already made in
Germany, these mica glasses are concaved in the shape of
watch glasses, and are about one twenty-fifth of an inch in
thickness. They are mounted in simple brass wire frames,
and are made sufficiently large to fit closely around the eye
sockets. The advantages gained by this utilization are
greater than would at first be Jmagined. Mica spectacles
cannot be broken. Pounding with a sledge hammer merely
flattens them, nor does molten metal poured on the mica
affect it. The shower of pointed iron particles which issues
from Isthes merely rebounds from the elastic mica glasses,
In weight, mica spectacles are about half as heavy as glass
ones; and when a pure material is used, the mica, with the
exception of & slight grayish tint, which is rather agreeable
to the eye, is fully as transparent as glass,

Another use for mica is itsapplication, when previously col-
ored or metalized, to ornamental purposes, From its unaltera-
ble nature, the material preserves gilding, sllvering or coloring
from deterioration ; and from its dinphaneity, the articles so
treated will preserve sll their brilllancy. The process of
treating mica, devised by Murray, of Parls, is as follows*
The mineral is first cut to the desired thickness, then coated
with & thin layer of fresh lsinglass diluted in water, and
the gold or other surface applied, after which it is allowed
to dry. A copper pattern of the desired design is next
placed on the reverse side of the sheet, and any superfluous
parts of the gilding are remoyed by means of « small brush,
the design remaining on the parts not brushed. Colors are
then Iald on as desired, and the whole is coated with a solu-
tion of liquid glue, diluted in wpirits of wine, which is
applied for the purpose of rendering the mica pliable, The
sheet iy then fastened with glue permanently in position;
and where several sheets are to be secured together, the

junction can be rendered imperceptible by first gluing with
Venetian glue and then golng over the joints with a hot
iron.

Puscher, of Nuremberg, has also suggested several ways
of converting mica sheets Into very elegant ornamentation,
For one application the thin plates are first purified by treat.
ment with strong sulphurie acid, and then silvered by the
ordinary process sdopted with looking glass, The mica thus
acquires & beautiful silver luster, and It may sasily be cat
into any shape for Inlsylng work, The floxibility of the
mica will, of course, sllow of its belng applied to lrregular
surfaces. When n sheot of mica Is heated to full redness
for a time, In s clay muflle, it loses most of its fexibllity,
and s changed considerably in appearance. Under reflected
light, it hns a dead silver white look ; but viewed by trans.
mitwed light, it is seen covered with gray spots. This latter
appearance is lost when two or three pleces are superposed.
The mics, after heating, is also a beautiful material for in-
laylng work ; It should be cut Into the desired shapes prior
to the heating process, Another very pretty effect is obtained
by scattering small fragments of mica on freahly poured
clonr wheets of gelatin, and varnishing 1t with & dark-
colored solution of gelatin,  Fioely ground mica, on col.
ored gelatin, nlso shows handsomo effects ; and when mixed
with & solution of gum arable, it makes & good silver Ink.
The gelatin combluation ls ysed for inlaylng buttons,

Seientific Dmerican,

Another beautiful application of mioca is in the production
of bronze-like colors, which bear the names brocades

crystal colors, and mica bronzes, The mineral is to this’
end well crushed, boiled in hydroehlorie nold, then washed

in water, and assorted according to the size of the Jamine.
Mica scales thus obtained exhibit a glass.like luster, com-
bined with a silver white appearance. Among the advan-
tages of these brocades are that they are indifferent to
sulphurous exhalations, are very light in weight, and in
some colors are even more brilliant than the metal bronzes.
They may be fixed upon all kinds of articles of metal, wood,
glass, plaster of Paris, and paper board, so that they are
well adapted to the preparation of artificial flowers, fancy
papers, sealing wax, and for use in tapestry, furniture-
making, and painting: in faoct, they may be applied to all
purposes now filled by ordinary. bronze powders. In fixing
these brocades, the articles are first painted in bronze color;
if silver is to be imitated, a ground of white lead is suit-
able. Either ol or glue color may be used, the latter fixed
with & mixtare of 4 parts glue and 1 part glycerin. Upon
this coat, when hard, the binding material for the brocade
is spread, and after fifteen minutes the latter is sifted over.
As a binding material, a paste consisting of 4 parts boiled
starch and 1 part glycerin is recommended. If the ground
is formed by an ofl paint, the binding material for the bro-
cade should be constituted of pale copal varnish, upon which,
when only pitchy, the powder is sifted. When finally
varnished, articles treated as above assume a very beautiful
appearance,

When small particles of mica silver are spread over arti-
cles coated with asphalt varnish, the result is & good imita-
tion of granite. The crystal colors are also suitable for
calico-printing ; and fabrics to which they are applied sur-
pass in brilliancy the heavy bronze and glass dust fancy
fabrics of Lyons. Such colors have béen used to decorate
porcelsin and glassware, the articles undergoing a second
heating up to the fusing point of their glazing. By suita-
ble dyes, the material is easily colored to a variety of hues.

Mica has been used instead of glass on board war vessels,
in localities where glass would be broken by the concussion
due to the firing of heavy guns. Itiis also employed for
roofing purposes, and in several patented processes forms a
water and fireproof covering for strata of rubber, tar, can-
vas, felt, and similar materials. «

D ——
THE INTERNATIONAL EXHIBITION OF 1876—PROGRESS
OF THE MACHINERY DEPARTMENT.

The commencement of the period of hustle and tussle,
such as has been more than once predicted in these columns,
is st hand ; and Machinery Hall and its offshoots are now s
very pandemonium of iron, wood, brick, stone, and mortar,
in every conceivable shape and position. Heaped up in the
most indisoriminate manner may now be seen monstrous
castings and forgings, belonging to such mighty engines as
steam hammers, rolling mills, ete.; and they lle about the
floor in & manner as though some Titan, in mockery of all
human effort, had carelessly dropped the ponderous objects
in this way to thwart the toiling mites who tug at them all
the day to bring them into place; and one might peass on in
the full conviction that busy man had here overreached him-
self in his attempt to master these unwleldy masses and
bring order out of such a chaos by the 10th of May, if it
were not for those modern and veritable titanic|aids, the
steam cranes, three of which are now constantly at work
lifting and moving heavy objects into place. One of these
machines picks up & 10 tun plece of 'iron and whirls about
upon its vertioal axis with it, to deposit it where wanted, or
moves off to the desired spot with the piece of metal hanging
from its extended arm, with all the ease imaginable, Much of
this kind of material as there now is upon the floor, car load
upon car load continues to arrive almost hourly., As an
earnest of what may be expected within the next two weeks,
it may be stated that eighty car loads of material arrived
upon the grounds on Saturday last, In view of wuch facts,
we may well believe that, before the whole is In its des.
tined place, many figurative corns will be trod upon and
some pecullarly centennial anathemas be added to the lan-
guage, Mixed up with such ponderous objects as the fore.
golng may be seen, here and there, a fancy little show case
ocoupying its half dozen square feet of floor, and others of
greater size and pretensions looming up in all their majesty
of poligh, gilding, and ornste carving ; and one is led to wonder
how thelr present high state of finlsh is to be preserved
amid an sssemblage which may be desoribed ss the furnl.
ture of some huge smithy,

Home of the ‘‘ early birds"—to whom we give all credit—
have their exhibits finished, and they can look on at thelr
more tardy confréres with all the complacency of & man with
an umbrella among his friends caught out in a heavy shower
without mny. Among these 18 a rather pecullar exhibit-
and one which will become quite a prominent landmark in
the hall-—made by J, H, Mitchell, of Philadelphia. It consists
of a column erected upon an ornamental pedestal of briok,
the whole being about thirty feet In hight. The plinth,
base, u section of the shaft at about every four inches, and
the members of the capital, are each made of aseparate grind.
stone, the whole belog proportioned 5o as to form & very haod.
some column of the Doric order of architecture, every ploce—
of which there are thirty.six—being a real grindstone, excopt
the plinth and the upper member of the capital, both of
which are, of course, square, and could not therefore wall
be used for grinding purposes. Theso stones are of all
shades of color, asnd come from all parts of the world
where such materlal is found ; altogether, this column makes
a consplenons and curious object,
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by the forelock is the firm of J. P, Morris & Co., of this
city, who have now erected, at a short distance westward of
the large Corlias engines, an immense vertical blowing en-
glne, With the exception of a very fow of the minor de.
talls, it Is now complete; and from its great hight and mas-
sive proportions, it may readily be seen from almost any part
of the floor of the great bullding. The steam cylinder is 50
inches in diameter by 7 feet stroke, and the air eylinder iz
90 inches in diameter, with the same stroke, It is of the style
gonerally known as the ‘‘ steeple,” with the air cylinder
placed vertically upon the steeple frame. The axes of the
cylinders are in one line, and the piston rods are severally
connected to & yoke, which encompaases the crosshead, the
rod of the air cylinder passing upward, and that of the
steam cylinder downward. The whole hight of this machine
is 37 feet 6 inchea above the floor, and its total weight over
100 tuns, It is a condensing engine, but will be run (without
pressure in the alr eylinder) during the exhibition as s high
pressure or non-condensing engine, at about 16 revolutions
per minute, discharging into the upper regions of the build-
ing nearly 10,000 cuble feet of air per minute, which ought
to render the immediate vicinity of this engine a favorite
locality during the heated term, which we are sure of in the
months of July and August, Upon either ond of the shaft,
which ls below the bottom cylinder head, is & massive fly
wheel of 20 tuns weight, which is, in some respects, quite
notable, The hubs or centers of the wheels are somewhat
larger than in the ordinary constructions of this kind, suffi-
ciently 80 as to permit of the crank pin being inserted into
them as in the ordinary disk crank. These hubs or centers
have holes bored radially in their edges for the reception of
the arms of the wheel; and each arm, cast with its own see-
tion of the rim, has a corresponding cylindrical projection
upon it, which is tarned in the lathe to fit the radial holes in
the hub. The sections of the rim where they join each other
are secured with the usual internal link and driven keys,
riveted over on the outside to prevent withdrawal; and the
turned ends of the arms are secured inthe hub with similar
riveted keys through slots, cast in them and the hub for that
purpose, This is something of a novelty in the construction
of large sectional fly wheels, and has at least the merits of
cheapness, precision, and security.

A rather curious feature in this engine is that the connect-

ing rods—as necessarily must be the case with the crank pins
inserted in the wheel centers—pass outside of the fly wheels;
the crossheads being of sufficient length to permit of the fiy
wheels revolving between them and the stesm cylinder; and
the shaft being below the cylinder, the connecting rods are
long enough to keep the crosshead clear of the rims of the
wheels at the top. The weight of the two pistons, piston
rods, and crosshead is balanced by coring out some of the
arms and a part of the rims of the wheels, which externally
are symmetrical in form. The valve gear very much resembles
the old Stevens cut-off with its side pipes, poppet valves,
and overhung lifting rods: except that the long toes of that
form of valve gear are replaced by friction rollers working in
the lower ends of the lifting rods and actusted by peculiar
cams upon & rotating shaft which receives its motion by the
intervention of spur gearing from the engine shaft. This
arrangement s called the Wanock cut-off, and, as an ex.
pansion gear, can only be adjusted by hand. This machine
seems to ba a well conceived design for blowing purposes
under pressure, all the strain belng received and transmitted
ln direct lines, except in the case of transverss strains upon
the crosshead, which, if the work of the machine requires
that the fly wheels should be as heavy as they are made, has
the appearance of being entirely light to transmit the momen-
tum of these rotating masses of iron.
The Japanese mechanics have finally entombed themuelves
in their new abiding place, for any one of them s now rarely
to be seen outside of that structure. The olatter going on with.
in, however, gives note that they have by means ceased
their Iabors. They have expressed themselves as considera-
bly astonished-—which must, however, have been in the
form of words or gestures, for their immoblle visages seem
Incapable of any such expression—at the rapidity with which
the ** Malican man " erects his large and handsome buildings,
and they rather feel themselves in the ahade in this respect.
At the beginning of their Iabors, & large and curions throng
was always to be found observing and oriticlsing the tools
and methods of the ** Japs,"” and no doubt gave the foreigners
the impression that they were creating a grand exeltoment
among, and imparting much valuable knowledge in the
bulldiog line to, the Amerlcan mechanles and architect. If
wuch has over been their state of mind on that subject, they
have evidently become disabused of It; for not only have they
exprossed their surprise at the rapidity of our workmen, but
they now look upon their own chosen Instruments sod tools
as inferlor to ours: as s fostanced In the fuot that Mr.
Honry Disaton, saw manufacturer of this clty, has recoived
an order from them for 000 hand waws to be sent to Japan,
la the operation of such tools as planers and saws, their cut.
tlog In done by pulling the tools towards them ; but they are
evidently coming to the conclusion that a little American
““push " in the best, B 0B

Haltorial Amonition,
Under the head of ‘* New Industries Wanted,” we lately
published & paragraph relative to the needs of the people
of the Misalssippl Valley, which we quoted from and ered-
ited to the Eugincering News, an It appeared In that paper
without eredit to any other journal, and, we supposed, was
original with the Nows. We are now in recelpt of & note

from the editor of the Indinoapolls Jowrnad of Commerco,
dealring us to Inform our readers that the

Another of the American exhibitors who bas taken time

pulﬁ-ph In
question was original with him and first printed (o his paper
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~ IMPROVED FEED WATER HEATER.

“We illustrate herewith anew feed water heater, so con.
structed as to avold rigk of fracture by eontraction or ex-
pansion, and also 1o afford an efficlent application of heat
without the escape of steam.

Fig. 115 & sectional elevation, and Fig. 2 is & horizontal
soction. A is the inner cylinder into which the steam is dis-
charged from the engine, by thepipe, B. C iy the water cy-

Seientific Jmerican.
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preserve the homogeneity of the bitumen, and prevent its
depression, and render the asphalt less slippery for horses.
This pavement will cost more, sssuredly, than the com-
preased asphalt, but it in estimated that this mode of paving
will save 50 per cent upon the repairing expenses, which
are very considerable, The end desired is to avold, by the
adoption of & kind of pavement, the depressions In roads
over which & grest deal of traffic passes. To attain this,

linder, inclosing the cylinder, A, and having inlet and out-
let pipes, D, E; and F is the steam jacket
surrounding the water eylinder. The hollow
conleal studs, G, radiate from the shell of
oylinder, A, t Its center, or nearly so, and
conduct the water into the steam space from
oylinder, G, 5o as to distribute the applica-
tion of the heat very efficiently. The small
oxit steam pipes radinting outwardly from
said oylinder, A, make another officient dis-
tribution, Both the hollow studs and the
exit pipes are distributed uniformly, or as
nearly so as {8 necessary for producing uni-
form effects throughout the heater, and the
capacity of the plpes, H, is regulated to that
of the exhaust pipe, B. This pipe is pro-
longed a little above the bottom of the cylin-
der, A, to make a kind of trap to prevent the
water of condensation from flowing back in
it, and passages, J, are made for it to flow
into the steam jacket, F, from which it may
be drawn from s cock, K. Cylinders, A and
C, are cast in connection together at L, ma-
king & substantial base, to which the jacket,
F, 1s also connected, 80 as to seat the heater
on the top of the pipe, B, or any other suita-
ble support. Conical studs are provided, in-
stesd of tubes connected at both ends, with
express reference to the changes of tempe-
rature to which the heater will necessarily be
subjected when in use.

Patented Februsry 22, 1876, through the
Scientific American Patent Agency, to Mr.
Timothy W. Hayes, of Trenton, N. J.

— <eer ——
Tin In Tuscany.’

At s meeting of the Paris Society ol Civil
Engineers, s paper was read on s discovery,
said to have been made in Tuscany, of a vein
of bioxide of tin. The vein is reported to be
situsted about & mile and a quarter south-
west of the town of Campiglia Marittims, in
Tuscany, at & place called Cento Camerelle,
upon the western side of the Fumacchio, &
spur of the Monti Calvi, a chain celebrated for its mineral
deposits. The Cento Camerelle (Hundred Chambers) consists
of a series of excavations attributed to the Etruscans, and
dug out horizontally in the gide of the mountain. The con-
cretions with which they were filled have been removed in
the course of ironstone mining. The tin was stumnbled upon
some yards from the Cento Camerelle in following up a vein
of brown hematite. The tin ore is very compact, of a yel
lowish gray color, and of granular fracture. Specimens
yielded from 58 to 72 per cent.

Fargler's Carbon Process,

According to the Moniteur de la Photographie, Fargier’s

new carbon process msy be summed up in
s few words. A sheet of paper is allowed
1o float upon s solution of five grains of
chloride of iron and & similar amount of
citric acid, which are dissolved in one hun-
dred grainsof water. This paper is after-
wards dried in the dark, and placed under
& pegative to print, until a weak image is
produced. This print is taken and floated
upon a bath of colored gelatin solution,
when it is found that the gelatin attaches
itself to the portions of the surface that
have been acted upon by light. There re-
maing nothing but to wash the sheet in
water, and the plcture Is finished. If, In-
stead of & colored solution of gelstin in
water, softened tissue were employed, the
printed chloride of izon paper being pressed
into contact with the same, warm water
belng used subsequently to separate the
Swo surfaces again, there would perhaps
be & step further gained in the simplifica-
tion of the carbon process, for the pictures
would be visible at onee during the print-
ing operstion, and could therefore be con-
trolled, Dr. Liessgang, writing in the Ar.
¢hiv, is of opinion that an improvement in
the carbon process may Le effected in this
direction, and that the Fuargier method In.
dicates a branch of the subject which
might be investigated with advantage,—
Photographic News.,

Plg Iron FPavement,

Twenty different kinds of paviog have been tried in Paris;
wood paving has been judged, gutta percha paving I too
dear, in bitomen paving there is room for \mprovement, and
now paving by plg iron is to be tried in & fow days. A bed
of mortar is first Iald dowa, which s covered by a strong
Iayer of asphalt; It In in this Inyer that the (ron cakes, which

are aboat 10 inches thick, areset., These cakes it appears,

It does not suffice to pour bitumen upon s well propared
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HAYES' FEED WATER HEBATER.

ground lightly covered with & coat of lime; the resistance
of the ground should equal that of an old macadamised
bank; and s very thick bed of mortar, which should be
very homogeneous, should be laid before the asphalt is
laid.

Spectrum of the Electric Arc~~A New Exporiment.

In general, the electric light refers to the light coming
from the incandescent carbon points, as well as from the
space between them. Now, in this sense, the spectrum of
the electric arc is a very common lscture experiment,
But the words electric arc, in the strict sense of that
term, belong to the arch of light between the points. This
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light is but slightly luminous, and is of a pale blue or vio.
Jot color, Ordloarily, with & battery, the distance botween
the polots i 8o small that the pure aro itself cannot be had
soparated from the polats, and so Its wpectrum cannot be
noparatoly projected. But, durlng s recent lecture experi-
mont by Professor (i, I, Barker, at the Stevens Institute,
with the are of the Gramme machine, the experiment was
sucoessfully performed, the carbon lines being plalnly pro.
duced on the screen, This, we belloye, hias never beon done
before naw distinet exporiment ; at Any rate, we call to mind

no record thereof, It should, however, be stated that, In
the ordinary use of the spectrum of the electric light, the
carbon lines oceasionally flash out for an instant from a
Interal discharge,

-
Man's Allotted Span,

The determination of threescore and ten years as the al.
lotted period of human existence is doubtless in & considers-
ble degree owing to that period having been adopted by the

royal psslmist; but modern science, while it
has postponed somewhat the average termina.
tion, has also still more largely prolonged the
hypothetical duration of life. Flourens, rea-
soning from the time required for the full phy -
ical development of & human being, as com-
pared with that taken by other animals, fixes
the natural limit at 100 years, and this is also
the period fixed by Dr. Farr as man’s natural
death time, although at present he finds, as the
result of ten years' approximately ascourate and
complete registration, that this limit is soarce-
Iy reached by one English child in & hundred
thousand. In some districts, of which the
town of Liverpool is an exceptional example
the proportion is much below this. In this,
however, as in many other respects, we are far
in advance of our ancestors, The early Eng-
lish poets fix the appearance of the signs of
approaching senility much earlier than we are
now accustomed to notice them, and Dr. Farr
shows that, while two hundred years ago the
mortality of London was about 8 per cent, and
one hundred years afterwards 5 per cent, it is
now only 24 per cent, And there isgood reason
tobelleve,says fron,that it may be still further
reduced—very much of the existing mortality
depending upon the preventible causes, such
as impure air and impure water, negligence
on rallways, on shipboard, in mines, in street
v police, and in many other ways. What is also
of equal importance is the fact that any de-
crease in the mortality from these causes will
be necessarily accompanied by the absence of
disease, and an increase to survivors of that
good health without which Jength of days is
scarcely a boon. The economical results will
be no less important, Disability from sickness
is a source of pecuniary loss not only to the
sufferer but to the entire community; while
the longer old age, that one incurably malady,
can be staved off, so much will be gained, for
when the season of effective work is over, the
individual,in ceasing to contribute to the general wealth, be.
comes a pensioner upon it. Thus, according to Dr. Farr, the
Norfolk agricaltural laborer, worth §25 at his birth and
reaching at the age of twenty-five years his maximum value
of $1,280, sinks at eighty to $205.

The Time to Plant,

It is useless to put seedsin the ground, The American Gar-
den sensibly says, before the soil becomes warm and dry.
For this reason no particalar time can be specified for plant.
Ing—everything depends upon the location, soll, and temper
ature. A very good guide is the takivg up of a handful of
the loam and closing the fingers tightly upon it. If, on open-
ing the hand, the soil remains in s hard
lump, and retains the imprint of the fingers,
it is too wet: while If it falls apart in an ir
regular heap, it may be deemed in a condi.
tion for the seeds, Another reminder, and
one that will prove a guide in sll latitudes,
is the forest tree.  When trees put forth
their young leaves, all nature is resdy for
active work. Seeds planted then germinate
at once, and seldom fail to come up and
grow vigorously. Nothing is gained by very
early planting, Better be a grain too late
than too early,

R
Save your Soapsuds,

Who would throw away & barrel full of
soft soap or & box of hard soap? Waere it not
otherwise useful, it would be of great value
as a fertilizer, If spread, in its raw state,
about our frult trees or berry bushes. But,
aftor being dissolved In water and passiong
through the wash tub, gleaning the fwper-
ceptible elements of the best manure from
soiled linen, its fertilizing power is vastly
Increased. Indeed we may almost say that
the average soapsuds from the kitchen and
laundry is worth more than the soap which
produces it, Do not, then, allow your soap-
suds to ran away wasted, while you Lave
trees which It might benefit.

— -
A Good Lucguer,

A preserving lacquer for brass or bronse, which ':‘“:
benutiful gllding to the artioles, Is ll”'!“wm
anme paper. It is prepared simply by dissolving in 352 parta
of rectified spirlt 16 parts of shellac, 4 paris of dragon’s
blood, and 1 part turmerio root. The metal to b8 laguared
Is warmed, and the varnish applied means of & sponge,
Brasswork becomes beautifully gilded by this spplication,
As the liquid is & spirit solution, It s necessary, of course,

10 keep It in & well bottle.—Phatographic News

-




APRIL 15, 1876.]

R S e

HORSE POWER PUMP,

W are constantly receiving inquiries, from farmers and
others, as to the easiest and most economical way of bring-
ing water from a moderately distant point Into a dwelling or
barn, Probably the cheapest plan and one of the most effl-
cacious i to use & windmill to actuate a suitable pump, avd
some of our correspondents have svailed themselves of this
means; others, however, have found local objections to the
windmil), and, possessing horses, have asked us for a method
of devoling the power of their animals to the purpose of

Scientific dmerican,

Useful Reclpos for the Shop, the HMousehold,
and the Farm.,

To give black walnut a fine polish so as to resemble rich
old wood, apply & coatof shellac varnish, and then rub it with
a pioce of smooth pumicestone until dry. Another coat may
be given, and the rubbing repeated. Afterthis, & coat of pol-
ish, made of linseed oll, beeswax, and turpentine, may be
well rubbed in with & dauber, made of s plece of sponge
tightly wrapped in & plece of fine flannel several times folded,
and moistened with the polish. If the work is not fine

water.

One of the simplest and most
compact machines designed to
meot this requirement is illustra.
ted in the snnexed engraving.
The beam to which the horse is
harnessed turns by its vertical
shaft an Inverted crown wheel,
which aotuates two smaller pi-
nions, the rotary motion of which,
changed by simple means into
reciprocating, works the pistons
of thetwo pumps. Thisappara-
tus {8 an Eoglish invention, and
is manufactured by Messrs. Hay-
ward, Tyler & Co., of London.
It is light and portable and easi-
1y constructed, while it is capa-
ble of raising a large body of
water. Sach an apparatus would
be useful on any large farm for
supplying stock with water, or
for irrigating purposes. Any of
our manufacturers of pumpsard
horse powers msy get an idea
from this lllustration which they
can modify to suait special re.
quirements, by omitiing one of
the pumps or by substitutiog
some other kind of pump, or by
changing the mode of gearing.
It would seem as if there would
be s good demand for something of the kind which is com-
pact, simple, and not too costly.

—— 8-
IMPROVED KITCHEN FURNITURE.

Mr. George Holt, of Minneapolis, Minn., has recently in-
vented an article of kitchen furniture which shows consid-
erable ingenuity in economizing spsce, and contains places
for nearly all the articles required for use in culinary opera-
tions, the utensils, etc., all being arranged so as to be ready
athand. :

A represents the top or table; Bis a hinged leaf at the
rear side, supported on suitable slide pieces; and C is an
ironing board that is placed in front corner slides, C', which
are also made use of for sharpening knives. The central
front part of the cabinet is arranged for shelves, D, forming
a digh cupboard with hinged doors. At both sides of the
shelves, D, are drawers, E, for miscellaneous articles—flour,
sugar, meal, towels, etc.; and above
the shelves, D, and drawers, E, are
two drawers, G, of smaller hight,
but with inside partitions, one draw-
or being for forke, knives, and spoons,
the other for spices, ete. Below tha
top, and between the slides, C', are
arranged various sliding devices, as
a bread board, a vegetable cutter, a
knife scourer, & grater, and others,
which are drawn outas required, be-
ing pushed in after use. The space
at the rear part of the cabinet s di.
vided by & central partition into lon-
gitudinal chsmbers, ¥, for storing
varlous larger articles of kitchen use,
as tinware, potato mashers, ete.,
while longitudinal drawers, ¥', oc-
cupy the remaining available space.

Patented October 5, 1875, For fur-
ther particulars address the inventor
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Progross of the Sewing Muchine /‘:;

in Burope.

At the annual goirfe of the em-

ployees connected with the extensive
works of the Howe Bewing Machine
Company, Glasgow, Beotland, recent-
ly held, the chairman stated that the
British islands alone had taken u
third of the machines (61,128) which
the company had made in 1875, The
little kingdow of Belgium, with her 5,000,000 of industrious |
poople, took twice s many machines in proportion to popu- !
lation as Great Britalo; but France, with her 86,000,000 of |
psople, as yet took but half as many as Gireat Britain, with
38,000,000, Germuny,with her 40,000,000 did no better, Italy
and Bpain, the former with 26,000,000 and the Istter with
17,000,000, as yot purchased but a few hundred machines
per yoar, Entire Soandinavis was an explored region; while
Russis, with her 85,000,000 of active and rapldly progres-
slve poople, a8 yol recelved but the tenth part of what were
now sold in Great Britain,

-
A little strong soap lather mixed with the starch will pre
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The removal of sand, ete., sdhering from the molds to iron

castings, generally accomplished by filing, is said to be of-

fected far better by means of steel brushes. They are made
of thin strips of steel, in the form of ordinary scrubbers, and
also in that of whitewash brushes, and are reported to re.
main sharp for a long time, and to be far more convenient In
use than the file.

Bronze powders: Bright yellow, copper 83 parts, zine 17;
orange, copper 90 to 05, sinc 5 to 10; copper red, copper 97
to 09, zine 1 to 8.

enough, it may be smoothed with the finest sand paper and

HAYWARD & C0’S HORSE POWER PUMP,

comes very dark and rich in color, and in every way is supe-
rior to that which has been varnished.

To separate honey from wax, put honeycomb and sall in a
tin pan upon & moderately warm stove, adding a tablespoon-
ful of water to each pound of honey. Stir occasionally with
& piece of wire until the contents of the pan are in a liquid
condition. Do not allow boiling to begin. Remove the pan
from the fire and set it aside to cool. The cake of wax, to
which all impurities will adhere, may then be carefully
lifted off with & knife.

A good durable whitewash is made as follows: Take half
a bushel of freshly burnt lime, slake it with boiling water;
cover it during the process, to keep in the steam. Strain the
liquid through a fine sieve, and add to it 7 1bs. of salt pre.
viously well dissolved in warm water; 8 1bs. of ground rice

-
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vent fiat irons sticking to linen,

bojled to a thin paste snd stirred in boiling hot; § 1b. of pow-
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HOLT'S KITCHEN CABINET.

erod Bpanish whiting; 1 1b, of olean glue, which has beon
previously dissolved by sosklog it well, and then hanging It
over a alow fire in a small kettle, within & large one filled
with water, Add O gallons of hos water to the mixture, stir
it well, and lot It stand o fow days covered from dirt, It
must be put on quite hot, For this purpose it can be kept
in a kettle on & porlable furance, About a piont of this mix.
ture will cover a square yard,

A process of tinning fron tacks is to triturate chloride of
zine with u large quantity of oll and heat It in an osolllating
vessel, As soon as this has reached the proper temperature,
throw In the tacks and the necsssary quantity of metallic
tin, and after a fow seconds dip them out with wire gauxe
and oast them In water,

the rubbing repeated. In the course of time the walnut be- |

A correspondent of the Country (entleman reports excal-
lent results for the following recipe
for staining wood: 1. Wash the
wood with a solution of sulphurie
acid and water, madein the propor-
tion of 1 oz to & pint of warm
water, Mix when wanted ; put on
warm and wash evenly over every
part. 2, Stain the wood thus pre.
pared with tobacco stain, using a
piece of flannel or sponge, rubbing
it in lightly. To make the stain,
take 0 1bs, common shag tobacco,
cover with water and boil, letting
It simmer slowly away till of the
consistence of sirup. Strain for
ase, 3. When entirely dry, brush
it over with theiollowing mixture:
4 1b, beeswax, § pint linseed oil,
1 pint bolled linseed oil. This may
be omitted, and the wood simply
varnished and polished instead.
When it is desired to give the tone
of light oak or maple, the solution
of sulphuric acid should be much
weaker.and only a light cosat of the
stain used. When & dark tome is
preferred, two coats of the stain
should be put on.

Linseed oil has been sold for phar-
maceutical use mixed very largely
with cod oil. The adulteration is
detected by mixing 1} ozs. of the oil with 0'4 oz of nitric
acid,and agitating. The liquid is then put by till the acid and
oil separate ; and if the oil has & darker brown color and the
acid turns yellow, proof of adulteration with cod oil is man-
ifest.

The following is a method of giving cast iron the appear-
ance of bronze without coating it with any metal or alloy.
The article to be so treated is first cleaned, and then costed
with & uniform film of some vegetable oil this done, it is
exposed in a furnace to the action of a high temperatare,
which, however, must not be strong enough to carbonize
the oil, In this way the cast iron absorbs oxygen at the
moment the oil is decomposed, and there is formed st the
surface a thin coat of brown oxide, which adheres very
strongly to the metal, and will admit of a high polish, giv-
lIng it quite the appearance of fine bronze.

If wool be dyed blsck according to the following recipe, the
dye, it is said, does not rub off, the
fibers remain loose, and the wool has
a desirable reddish cast: Boil the
thoroughly washed wool well for an
hour and a half in a bath composed,
for 100 1bs, of wool, of 23 lbs. of
chromate of potash, 2} 1bs. of alum, }
1b. of blue vitriol, and 2 1bs. of com-
mercial sulphuric acid, and dye it,
without rinsing, in fresh wsater, with
20 1bs. of logwood aod 20 lbs. of
Brazil wood. It is advantageous for
the color to allow the wool to remain
in the mordant for 12 hours.

Professor Charles A. Seely has in-
vented & new mode of filtration. At
the bottom of an open glass tube, say
1 ioch in dismeter, he places & ploce
of felting paper, and over this a plece
of India muslin, which is secured
around the tube by s rubber ring.
The tube is filled with the liquid to
be filtered, and is closed at the top
with & rubber stopper, through which
runs & plece of rubber piping. The
tube is connected with the two bot-
tles, 50 arrapged that the water in
the upper one flows down lnto the
lower one, forcing out the air, which
in turn runs through the rubber pipe,
forcing out the liquid through the
filtering material,

Washing the face night and morn-
ing In § pint of water to which the julce of 1 lemon has beon
added insaid to be a good remedy for freckles,

The secret of raising fine quinees, according 1o & corres-
pondent of Inker-Occan, is 1o purchase the aroge varlety,
and sot the trees from six to elght feet apart In rick soll,
Bandago the stem with two or three wrappiogs of old oloth
as far down In the ground as possible, as the roots start
from noar the surface. Let the bandages run six or sight
inches above the ground, then pack ths soil s couple of
inches around the bandages. This should be renawed every
spring,

Waterproof glue may be made by boiling 1 1b, of common
glue in 2 quarts of skimmed milk., This withstands the
action of the weather,
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THE MAONETIO SPROTRUM,

In & lecture deltvered by Professor Barker at the Stovens
Institute of Technology, and desoribed in the Bcrwxrivic
AMERIOAX of Msreh 18, one of the most striking experl-
ments was the exhibition of the magnetic speotrum upon the
sereen. The nsme magnetic spectrum has been given by
physicists to the arrangement which iron filings assume
under the inflaence of the poles of & magnet ; and these spec-
tm afford & convenlent means of studying the lines of mag-
netic force. Professor Mayer's method of rendering mag-
vetio spectra permanent will enable any one to obtain plates
like that from which the engraving herewith has been made.

Having dissolved shellse in strong aloohol, 1t iy allowed to
stand for & week or more until 1t is perfectly clear. It is
then decanted and flowed
over & thin glass piate, just
as photographic plates are
coated with collodion. After
carefully drying for & day or
two in a place free from
dust, *“‘the plate s placed
over the maguet or magnets,
with Its ends resting on slips
of wood, so that the under
surface of the plate just
touches the magnet. Fine
fron fillngs, produced by
drawfiling Norway liron
which has been repeatedly
snnealed, are now sifted uni.
formly over the film of Iaec
by means of a fine sleve.
The spectrum is then pro-
duced by vibrating the plate
by letting fall vertically
upon it, at different points, a
light piece of copper wire,
The plate is now cautiously
lifted vertically off the mag-
net, and placed on the end of
s coylinder of pasteboard,
which serves as s suppors in bringing it quite close to the
under surface of a cast iron plate (1 foot diameter and § inch
thick), which has been heated over a large Bunsen flame.
Thus the shellac is uniformly heated; and the iron filings,
absorbing the radiation, sink into the softened film snd are
fixed.”

When the plate is to be used for photogaaphic prints, the
heat is kept up until the metallic luster of the filings disap-
pears by their complete immersion in the shellac. The pho-
tographic prints will exhibit the lines of force in white
upon a black ground. 'When the plates are used for exhibit-
ing them upon the screen, the lines of force will appear
blsck. When prepared with great care, such plates may
be used for the most acocurate measurements of the magnetic
fleld.

The engraving herewith was made directly from a plate
prepared by Professor Mayer. C.F. K,

A NEW LECTURE EXPERIMENT.

One of the most curions and interesting compounds of
nitrogen and oxygen is that formed when nitric acid is
poured upon copper, silver, mercury, tin, and some other
metals, as well as when hested with charcoal. The com-
pound (N;0:) is known as nitric oxide, and is the gas em-
ployed, In connection with bisulphide of carbon, for photo-
genlc purposes in Sell's new lamp. When this gas comes into
contact with free oxygen, 1t Is at once converted into the
higher oxides—nitrous and hyponitrous scids, N;0, and N,O..
The lstter compounds are red vapors, and are very soluble in
water. These are the poisonous red fumes always observed
on dissolving sugar, starch, or metals in nitric acid.

(. Bruylants has devised the sccompanying simple appa-
ratus for illustrating its
properties. A very large
bottle is fitted with a doub-
1y perforated india rubber
stopper through which pass
two glass tubes, one of
which, A, is drawn out to
s fine jet; the other, B, is
bent at right angles at one
end, and the other end is
bent llkea J, and drawn
out as shown in the en-
graving, terminating at
the bottom of the inverted
bottle. The bottle is filled
with water, the cork in-
,serted, the tube, A, drawn
out 80 a8 to project but a

little distance above the
stopper, and the bottle in-
verted, Nitric oxide isal-
lowed to enter through B,
until nearly all the water
tind been driven from the bottle, The tubs, A, 15 then pushed

In until sbout four inches from the bottom, as seen in the
{llustration, and the other end ingorted in a vessel of water,
C. Oxygen gas is now passed In through B, the aperture
at once fills with red fumes, which dissolve in the small
quantity of water still in the bottle, producing s wpecies of
vacuum, The water then ascends through A, producing a
small fountein, I, In sdmitting the oxygen, excess is care.
fully svolded, the bottle may be completely filled with water

The experiment Is more lostructive if the water be ﬂru;
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made blus with Htmus; the sold in the vessel then changes
it Into & fine red. — Werichte der Devtachen Chemischen e

sellsehaft.

MHMow toNet Out HRosos,

Mosars. Dingee & Conard, the great rose ralsers, give the
following directions for the treatment of their favorite
fowers: Make & hole so large that the roots may be spread
out nloely. Cover the roots with fine soll, rather deeper
than they were grown, and pack down lightly with the
hand, It is generally best, though not slways necessary,
to protect the plants for & few days from the sun and ohill-
ing winds, until they beoome somewhat sccustomed to their

pew position. Paper grocery bags are useful for this pur

THE MAGNETIC SPECTRUM.

pose, turning the bag completely over the plant, and sup-
porting this with one or more sticks, heaping on a little
earth to keep it in place. If the ground is dry, water thor-
oughly, soaking the earth down to the roots of the plants.
Do pot water too often. Like persons, rose plants want
water only when thirsty. Let them get thirsty before giv-
ing them s drink.
SIMPLE FORM OF THE GYROSCOFE.
BY JOUN. 0. DEAXNE.

Take an ordinary plumb bob, with a smooth hole where
the cord is attached ; wind about three feet of smooth hard
cord about the neck of the plumb bob. Hold the end of the
cord firmly and let the plumb bob fall; as it descends, and
the cord unwinds, 1t will spin rapidly on its axis like a top,
but instead of pointing toward the floor the axis will take a
horizontal position at right angles to the cord, as shown in
the engraving; and while revolving rapidly on its axis, the
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point will slowly describe a clrcle around the cord, as shown
by the dotted line, 'This form of gyroscope may have been
noticed before; but I have never seen it described, and sccl-
dentally discovered it only a few days ago.

Indianapolis, Ind,

Mzsuns, Frahm and Scharnweber,of Chicago, 111., request
us to state that thelr spring power, described In our lssus of
March 11, can be constructed in large as well as small slzes,

and that a machine of nearly 8 horse power is now bei
wade, T

Correspondence,

=

Something sbout Helting,
IV the Editor of the Scientific American

A first class leather belt will do 84 tlmes the servies of
the best rubber belt that is found In the market. There s
no economy in using a rubber belt st any price, unless it be
where there is great heat or dampness

Loather belts should be thoroughly ofled before using. A
good way to apply the oil, where there is much belting to be
oiled, in to have the belting run off from one reel 1o another,
through a pot of oil, with suitable rubbers to wipe off the
superabundance of oil. Another very good method of ap-
plying the oll--and perhaps it
would be preferable ins ma
Jority of cases—Is to put it on
with & paint brush. This
should be done on both sides,
with no sparing hand. A beit
thus oiled will not require &
second application under ten
years, unless there be much
dust Lo absorb the oll, and then
it may be put on very sparing.
ly compared with the first ap.
plication. The ndvantages that
an olled belt has over a dry
one are these: 1. It lasts lon-
ger. 2. It requires less power
to drive the machinery. 8. It
may be run much more siack,
which makes the bearings leas
lisble to heat, requiring less
oil and less attention.

There are but few people
who pay any attention as to
how they put on a cross belt,
consequently they are just as
likely to get it on wrong as
right. There are but two ways
to put such belts on, The right way is this: Put the belt on
in such s manner that the drive pulley will have & tendency
to rough up the splices; then when the splices come to the
crossing they will smooth each other down instead of catch-
ing under each other's corners and tesring open a splice.

A quarter twist belt should never be used where it can be
svoided ; but when it is used, it should be as narrow as prac-
ticable, and the pulleys should be large. Increasing the
width of a quarter twist belt does not increase its power inthe
same ratioss in a straight or cross belt. There is not more
than one per cent advantage in using an oiled belt with the
grain side next to the pulley, which will hardly compensate
for the ugly look which a belt presents when put on in that
manner,

In lacing a belt, the lacing should never be crossed on
elther side. To lace s belt in this manner, there must be
one more hole in one end than the other, consequently there
will be & hole in the middle of one end, which is the place
of beginning. Draw the lacing to its middle through this
hole, lnce each way to the edge and back to the middle
again, and you have by far the nicest joint that can be put
into a belt. No one will ever lace the old way after once
getting “the hang ” of this method. But itis old to me, as
I have laced in no other way for twenty.five years,

Plaited belts for engine governors and small machinery
may be as scientifically laced, and the fastening will last as
long as the lacing of a fiat belt, with no more uneven-
ness,

To determine the width of abelt to drive all kinds of ma-
chinery, where power and speed are known. Rule: Place
the number of horse power for & numerator, and the speed
of the beltin hundreds of feet per minute for s denomina-
tor. That will give what the width of the belt should be
in fractional parts of & foot. Example 1: What is the re.
quired width of a belt fora planer which requires six horse
power to drive it, the verge of the driving pulley running at

900 feet per minute? Answer: §=8 inches. Example?:
What is the necessary width of a belt for an engine of 10
horse power, running at 100 strokes per minute, with & band
wheel 8} feet in diameter (11 feet In clrcumference) ! An-
swer: 14 =10 {{ inches. E. H, Davies,
Santa Clara, Cal,
Human Remalns In Michigan.

A party of sclentists have begun the work of excavating
and exploring the mounds at Spoonyille, Mich.,which were
supposed to conceal the remains of prehistorlc inhabliants
of thls region. Two mounds were 0 TRV were
found human skulls, pottery, copper utensils, batchets,
needles, etc. It was the unanimous verdiot that they were
at Jeast two thousand years old. Farther explorations will
be made, The sclentists are of the opinion that this will
prove among the richest dlscoverles of the kind on this

continent.

e
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HOW THE FARTH 18 WEIOHED AND MEASURED,

LROTUNE DELIVERED AT YHE ATEYENS INSTITUTE OF TR NRGLOGY, W
PROVESMON O, A, YOUNG, OF DARTYROUTH OOLLEUS

It may seem paradoxical to state that the earth Is the least
necossible to us of all the heavenly bodles; but the fact I
that we possess more sccurate Information concerning the
surface of other bodles, such as the moon, for example, than
we do of our own planet, There are six cardinal facts con
nected with the earth, 1, It hangs freoly ln space, 9. It In
approximately spherical, havioy a dismster of sbout 7,012
wiles; 3. It weighs about six sextillions of tuns, or would
if the operation could be performed on its own surface, by
bringlng up one basketful after another to the surface and
welghing it. 4. Its density is about 5°55 times that of water,
5. It rotates on its axis once aday. 6. It revolves about the
sun once in & year.

The spherical form of the earth is proved by the shape of
«ho shadow It casts upon the moon in an eclipse of the lat-
tor, and Dy the fact that we see the masts of s ship befare
the hull comes in sight, There are several other proofs,
which it would take too long to describe; bat the above are
sufficlent, The rotation of the earth is proved In various ways,
If the oarth did not rotate, a falllng body would move in &
atralght line towards the center of the earth, In fact a body,
however dropped, say from the top of a tower, will fall
s little to the east of the vertical line. The reason is that
tho top of the tower moves faster than the bottom because it
has o larger cirele to desaoribe in the same time, and the body
dropped partakes of that motion. At a hight of 000 feet,
this oasterly deviation amounts to about an inch and a quar.
ter. On the same prineiple & cannon ball will not preserve
its true direotion, but will be influenced by the rotation of the
earth., The direction of the winds is also influenced in an
important manner. Suppose a wind to start with a direction
due north and south, and to keep that direction constantly,
Then the earth’s rotation from west to east will ocause the
wind to come more and more from the eastward, and it will
change to northeast, east, southeast, south, southwest, west,
and northwest. All this takes place without any real change
in the direction of the wind; the change is only apparent,
and becsuse our position has changed. In this way the wind
veers around in the direction of the hands of the clock about
five or six times a year in the northern hemisphere. When
there is any change it is due to a disturbance, and a storm
Is to be looked for. Storms usually rotate in the opposite
direction. The lecturer proceeded to show how the rotation of
the earth is demonstrated by means of Foucault’s pendu-
lum, which consists of & heavy globe of metal suspended by
s wirein a frame, which may be rotated by means of a crark.
When the pendulum is set in motion, it is found to swing in
the same direction, no matter how much the frame is rota
ted. Now suppose such a pendulum to oscillate for several
hours; it will constantly keep in the same plane, but the
earth in the meantime carries the table under the pendulum
around from west to east, and the pendulum will appear to
have changed its plane in the opposite direction. This change
is made apparent by means of a graduated circle on the table
under the pendulum. In order to make accurate experiments,
an extremely long wire and a heavy ball are used ; and to In-
sure s perfectly regular motion in one plans only, without
any sideward swing, the ball of the pendulum is pulled back
by means of a string, which Is then fastened and burnt off,
To keep it in motion for hours, an electro-magnetic appara-
tus is employed. At the pole the plane of oscillation would
appear to move all around the circle, while at the equator It
would continually colnclde with the meridian, notwithstand-
ing the rotation of the earth, and would appear unchanged,
In latitudes between the equator and the poles, the appa.
rent motion would be proportional to the sine of the lati.uce

Fig. 1, s drawing by Professor MacCord, neatly {llustrates
e reason why the amount cf deviation in the plane of oscil.
ation of the pendulum diminishes as we pass from the pole
to the equator, Suppose a pendulum to be set In motion at
A, swinging in the direction of the meridian at that point,

g

which direction is represented by the tangent, A V It will
tond to preserve this direction, when It In carried w0 B by the
rotation of the earth | so that, Inmtend of oscillating in the
direction of the meridian st that point, represented by the
tangent, BV, 1t will differ from it by theangle, AVE, Ia
cluded between the two tangonts, Now, on taking s parsllel
of Iatitude nearer the pole, the aogle, A" V' B, formed by
the un“aul-‘duwu to the two succesnlve positions of » pen
dulum taken on the ssme meridians ax before, will be great
or; or In other words, the displacement of the plane of os
elllation of the pendulum will be greater for the same amount
of the earth's rotation on the parallel of A" B’ than on A B,

The sogles, AV Band A" B' V', which appear only as pro
Joations in the maln figure, are shown in their true relation
to the right, It will be notlesed that the tangents drawn to
the different meridians, at thelr intersections with the paral
lols of latitude, form the elements of & cone, the spex of
which recedes further and further from the center as we ap-
proach the equator, and that therefore the angles between
these elements bocome lows and less. At the equator, all the
tangents, as E [, belng perpendicular, they would form »
eylinder and not a cone ;and as they are of course all paral.
lel, the direction of the pendulum would not be changed in
passing from one to the other. Another instrument for
showing the rotation of the earth is the gyroscope, consist.
Ing of & well polsed wheel, which continues to gyrate in one
direction, but seems to describe s circle with its axis because
the earth moves under it, The size of the earth has been
pretty nocurately determined, The following are the results
obtained respectively by Bessel, Airy, and Clarke:
Dossel, Alry. Clarke,
Polar radius In feet, . ... 20,808,662 20,858,810 20,853,420
Hquatorial radius in feet 20,023, 506 20,023,718 20,028,161
Blliptlelty. .. .oovivees 15088

According to Charles, the equator is also elliptical, and his
measurements of it are as follows: Beml-major axis 20,026,.
850 feet (longitude 16" 34" E.): semi-minor axis 20,010,072
feet (longitude 105" 84" E.): difference 6,378. Equatorial
ellipticity, 4 ,‘.‘ e

)
105°1S '.‘FJ.II

Now in order to determine the dimersions of the earth o
accurately, numerous arcs of meridians had to be measured,
For this purpose two stations, #ay two hundred miles apart,
are selected, and their latitude is first determined. This s
the only part of the whole operation which properly belongs
to astronomy. The latitude of & place s its distance from
the equator reckoned on the meridian, or, which ls equal to
the same thing, the altitude or distance of the celestial pole
above the horizon. This Iatter may be measured either by
observing the same star at its highest and lowest points, or
by observing the pole star, which describes a small circle
about the celestial pole, and crosses the meridian twice in
each revolution. These observations are made with the trar-
sit instrument and the zenith telescope., Having thus deter
mined the trae position of the two stations on the earth’s
sarface, we procsed to the measurement of the distance be
tween them, Thisdls done by means of what s called trian
gulation, A piece of level ground, four or five miles long,
is selected to get a base line, ¢ d, Fig. 2, which Is very acou-
rately measured. Then a third station, ¢, Is selected, and
the angles it forms with the two ends of the base line are
measured with a theodolite, Then, having one side and the
angles, the other sides can be easily caloulated. [n the same
way we compute the distance of the stations, /' and g, and
finally B, Usually hill tops are selected for the intermedi-
ate stations, and the observation of the angles Ja facilitated
by the reflection of a besw of sunlight by means of a mirror,
called a heliotrope, into the measurement, The observations
are repeated many times to reduce the errors as much as pos-
sible: two feet In two hundred miles ls about the limit of
error allowed.

The measuring rods used in the United Htates Coast Bur
voy are made of iron and brass io such proportion as to com
pensate for the elongation and contraction due to tempers
ture. One is placed on tresales, and the other Is carried for-
ward and made to touch the first very sccurately. The wo
ment of contact Is indicated by a spirit level counected with
the rod by means of levers,

The length of & degree depends of courss on the shape of
the earth’'s surface, and the clock furnishes us with & ready
means of determining that shape, The vibration of the pen
dulum is dus to the stiractlon of gravitstion, and this be.
comes greater as wo approach the center of the earth. Hence
a clock will go faster st the poles than st the equator. It
will galn about four minutes, three of whichare dus to the
centrifugal force as has been found by ealculation, and one
is due to the form of the earth. Therefoze, In order to de-
termine the form of the earth, or, in other words, the dis-
tance of the surface from the center st different poluts, all
that is necessary is to carry the same pendulum to those
points and observe the rate of varistion. The best instru-
ment for this purpose is Kater's pendulum, based oo the
principls (of Huyghens) that the polnt of suspension and the
center of oscillation are interchangeable. It is adjusted by
means of sliding welghts until it keeps the same time, when
It is suspended by its ordinary polnt of saspension, or turned
upside down and suspended by its center of oscllistion,
which is also provided with a knife edge. This instrument
is hung up in front of an astronomical clock beating seconds,
and thelr rate of variation Is ascertained by observing them
through s telescope and noting the colncidences. It has been
found that the degrees aro about one seventh longer at the
poles than at the equstor. Although the sccuracy of these
measurements Is often extolled, It not unfrequently happens
that an error of two or three hundred feet is made in deter-
mining the Iatitude of places. Bach errors are not the fault
of the methods or of the observers, but are due to the varia-
tions of the direction of the plumb line caused by the at-
traction of mountialos or dense rocks at the places in ques-
tion. In the work of the United States Coast Survey, the
average error is one hundred and twenty-five feet.

We are enabled to compute the weight of the earth by first
determining its density ; and this is done by comparing tke
attraction of the earth upon some object with the attraction
of s body of known mass upon the same object.

Dr. Maskelyne accomplished this by determining bow
much a plumb line was deflected from its normal direction
by Mount Schehallian, in Scotlsnd. This deflection was
found to be twelve seconds. If the mountsin had been ze
dense as the interior of the earth, the defiection would have
been twenty-one seconds. The mean depsity of the moun-
tain was ascertained, by numerous boriogs and sectusl deter-
minations, to be two and three fourths times that of water,
Hence the density of the earth is 12:21:: 2-75=4-81.

Cavendish, in 1708, compared the attraction of the esrth
with two lead balls, F and G, Fig. 8, each a foot in disme-
ter. Two small lead balls, A and B, upon which the attrac-
tion was exerted, were attached to s wooden rod six feet
long, suspended by a fine wire, D, E. When a! rest, the
position of the rod was observed by mesns of a telescope,
T; then the large balls were brought near, on opposite
sides, so that their attraction should comspire to twist the
wire, and the change of position was observed by means of
the telescope. The smount of force exerted in producing
the torsion of the wire, D E, isthe measure of the atiraction
of the balls. The attraction of the earth on the same balls
is, of course, represented by their weight. Then, from the
known density of lead and the law of gravitation that bodies
attract each other directly as their masses and inversely as
the squares of the distances, Cavendish computed the density
of the earth to be 545 times that of water. More recent
experiments with an improved form of the apparatus have
proved that the density is 5 56.

Another method is by observing the rate of vibration of
& pendulum at the top and bottom of s mine, orof s moun-
tain, At the bottom of & mine a pendulum will be attracted
only by the particles of matter below it, the stratum above
it exerting no influence upon it whatever. More accurately
speaking, a pendulum carried to a depth of 500 feet would

vibrate as though It were on the surfsce of a sphere having
a radius 500 feet shorter than that of the earth. Since the
density of the stratum above the pendulum can be found by
experiment, we are enabled to deduce that of the earth by
a simple calculation,

From the dimensions of the earth already given, its vol-
ume is found to be about 260,000,000,000 cuble miles, and
its welght six sextillions of tous, which, when written out,
will present the formidable appearance of 6 000,000,009

000,000,000,000 tuns. C.F.K
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TESTING BOILERS,

An Boglish firm (Messrs. Howard & Co., of Old Hill,
Worcestershire) Is now making boiler shells with welded
weams, & form of construction involving some difficulty in
manufacture, the trouble of which will be amply repaid by
the Improvement in strongth and durability of the boller.
Hydraullc pressure is used for testing the soundness of the

Scientific dmerican,
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cured by chains to the upper part of the slides, which chains ‘
pass over pulleys, so that the counterpoises hang inside the |
desk out of sight, The ourved arms, A, which support the
outer portion of the table, are also secured to the slide.
These arms werve as guldes for a third arm, B, which has |
projections on its inner end which engage in the rack teeth
shown in Fig. 1, so as to ald in holding the table in what-

welds, and for this purpose Messrs. Tangye Brothers, of
Birmingham, have designed and constructed the machine
herewith illustrated. It is ea.
pable of testing shells up to 4
feet in diameter and 85 feot
long, at & pressure of 200 Ibs.
to the square inch.

The appliance, the engraving
of which we select from 7%
Engineer, consists of a fixed
hydmaulic eylinder, 12 inches
in diameter and of 12 inches
stroke, connected to s traveling
head by rectangular wrought
iron bars, 5 inches by 2} inches,
plerced with cotter holes of 11
inches pitch; the platen at.
tached to the hydraulic ram
slides along the bars. When
s boller shell isto be tested,
the traveling head is run out of
the way along the line of rils,
and the shell is run in on &
truck, the head is broaght back
to its place, and the cotters
are inserted in the nearest cot-
ter holes. Pressure is then ap-
plied to the cylinder by means of bydraulic pumps ;the
ram forces the platen sgainst the end of the shell, and the
joint is thus made tight, ready for testing. The shell is;then
filled with water from a tank by means of a flexible hose in-
serted into s passage in the platen, while the air escapes by
the tube, marked B, in the traveling head ; this tube is made
to slide diagonslly, so as to suit any sized shell. The tube
is then closed by means of a cock, snd the test pressure is
applied by the hydraulic pumps.

The boiler seams are welded by means of a gas furnace
placed over them; and specisl machinery has been made for
planing the plates, bending them into the form of tubes, and
facing the ends of the latter, as well as for testing them by
the machine now under notice.

ATKINSON'S INPROVED DESK.

Any person that has spent an hour or two bending over a

sitting desk, steadily writing, knows what & wonderful re-

lief is experienced when he can transfer his work to an up.
right standing desk and straighten the painful stitch out of
his back. To afford this relief, and to add many convenien-
ces not heretofore embraced In a single desk, are the objects

of the iuvenvion iustrated herewith, This desk In readily
chaugeabls from s sitting to astanding desk, or vies verad, by
simply ralsing or lowering the table, which can be adjusted
to any hight; and besldes, it can be placed st mny angle
desired. The movable table In pivoted to sliding pleces
which travel in vertical guldes on eanch side of the frame.

ever position it may be adjusted. The appearance of the
desk with the table closed is shown in Fig. 2. i

HOWARD & CO'S BOILER TESTING MACHINE. :

The invention has » compact and ornamental shape, ren-
dering it s handsome article of furniture for the library.

Patented through the Scientific American Patent Agency,
March 7, 1876. For further informstion relative to rights

to manufacture, ete, address Chas, A. Atkinson, 2 Clinton
Place, New York city.

IMPROVED MUCILAGE BOTTLE,

Goorge R. Wight, of New York city, has recently in-
vented s mucilage bottle, so constructed that the mucilage
msy beapplied without a brush or any detached instrument,
I'he bottle has a metallic eap, provided with an 8 tube and
sponge.

A represents the bottle or cup; and upon the neck of the
bottle, A, Is formed & screw thread to recelve the screw
thread formed upon the inner surface of the flange of the
metalliceap, B, Inthe center of the cap, B, is formed a hole, in
which is secured the upper end of the small metallictube, C,

The tube, ', is bent Into an 8 shape, 50 a5 to prevent the
air from entering the bottle, and to keep the mucilage close
to the sponge. 1) isn sponge cut into s tapering or conieal
form, the base of which is secured to the cap, B, by sewing,
small holes belng formed through the eap for convenlence
in securing the sponge in place. E is a cap, made of such
& nize a8 to cover the sponge, D, without touching it, which
fits snugly and airtight upon the outer surface of the CAD,
In using the dovice, the sponge should be kept molst with
water to ensble the mucilage to pass through it freely. To
apply mucllage, the cap, B, is removed, the bottle 1s invert.
ed, and the sponge, D, is rubbed over the place to which the
mucilage Is to be applied, care being taken to replace the

Its welght is balanced by motal counterpoises which are me.

cap, E, to prevent the sponge from becoming dry and
sufL,

Froench Rallway Signals.

The Paris correspondent of the London 7%mes says: " The
French Minister of Public Works has addressed & circular
to the railway companies, calling their attention to an aAppa.
ratus designed to prevent the terrible accidents resulting
from the inefficlency of danger signals. The question s of
immediate interest on account of the Iamentable accldent at
Abbot's Ripton, and the ministerial circular deserves, there.
fore, the greatest publicity, I wished, before transmitting
it, to obtain information per.
sonally as to the efficiency of
the system pstronized by M,
Caillsux. The results commu-
nicated to the companies by the
circular may be considered con.
clusive, and seem destined to
make up for the inadequacy of
optical signals, which are na-
turally thwarted by fog or by a
sbarp curve, an inconvenience
which it has been attempted to
remedy by fog signals. In En-
gland & mechanical eontrivance
bas been devised putting in mo-
tion arod which, being struck
by the engine, produces & whis-
tle; but the recent accident has
proved that this devies is not
infallible. The system indorsed
by the Minister of Pablic Works
seems, on the other hand, w0
meet every objection. It ean be
placed at any distance, as it acts
simply by laying down a wire
The board which indicates danger, in moving, excites an elec-
tric carrent which leads to an spparatus placed in contact
with the locomotive, and which produces a loud whistle,
As soon as the indicator no longer indicates danger, the cur-
rent is intercepted, and the locomotive may come in contact
with the apparatus without causing & whistle. These ex-
periments have been made durivg snow, and bave invaria-
bly succeeded, the warning being given at & sufficient dis-
tance to allow of a train, running at full speed, being pulled
up in time,

NEW FUSIBLE BOILER PLUG.
The annexed engravings, taken from the English Me.
chanic, represent a new fusible plug, which is intended to
act as an efficlent safeguard against boiler explosions. A
bulb of gun metal, C, is provided with a screw shank, where-
by it may be screwed into the top of the fire box. Through
the bulb passes an inclined tapered tube, D, so that the out-

Fie¢ 1.

er surface of this tube and the inner surface of the bulb are
subject to the heat of the fire, while the exterior of the bulb
and Interior of the tube are surrounded by the water in the
boller, which circulates through the Iatter The tube, D, is
slotted, and the slots, E, are filled with soft metal, which,

FLG.: 2.

50 long as the tube s full of water, is thereby kept from
melting ; but should the water in the boller fall below the
level of the tube, then the heat of the firemelts the fusible
metal, forming apertures through which the steam rushes,
thus relieving the boller of pressure and at the same time
putting out the fire, The device ia the invention of Mr. T.
J. Bmith, of North Bow, England. Fig. 1 is & perspective

view, and Fig. 2 is & vertical section
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AN ORNAMENTAL GOURD,

We have already called sttention to the beauty of
many of the varleties of gourd, and their value In the
flowor garden as trellis plants. Their foliage is generally
very handsome, and the fruit is frequently interesting on
acoount of its eccentric appearance, Plants sultable for
covering walls and arbors are by no means numerons; and
the gourds are plants of Iarge growth and rapid development,
and are therefore worthy of cultivation. Nearly all mem-
bers of the genus can be utilized for climbing purposes; and

one of the best is the owoumis metwl{ferus, shown in our en.
graving, The venous structure of the leaf s highly
organized, and the curious oblong fruit is studded all
over with horny protuberances. The foliage Is of a
beautiful fresh green color; and if planted in s deep
soll,in a sunny place sheltered from high winds,a very
ornamental addition will be made to the garden, The
gourds require plenty of water In dry weather, and
liguid manure is highly beneficial to them.
SRR
The Early Discovery of Coal,

Bltuminous cosl, or sea coal, was known upwards
of a thousand years sgo, in the year 853, but did not
coms Into general use until the 16th century, and was
not used in the manufacture of iron until the 17th cen
tury. Anthracite coal came gradually into use so lote
as the 10th century, and was not used as fuel in the
mwanufacture of iron until about 16 years ago.

So early as 1790 anthracite coal was known to
abound in the county of Schuylkill,in the Stateof Penn
sylvania; but itbeing of a different quality from that
known as sea coal or bituminous coal, and being hard
of ignition, it was deemed useless until the year 1705,
when & Pennsylvania blacksmith, named Whetstone,
brought it into notice. His success in burning it in-
duced personsto dig for it: but when found,every per-
son connected with the enterprise had to experiment
on its combustion, and vain were the attempts to burn
it by the majority of them, and all came to the conclu-
sion that it would not come into general use.

About the year 1800, Mr. Morris, who had & large
tract of land in Schuylkill county, Pennsylvania, pro-
cured & quantity of coal therefrom, and took it to
Philadelphis city, but he was unable with all bis
herole exertions to bring It into rotice, and abandoned
all his plans. From that time until 1806 it was talked
about as a humbug; when accidently a bed of coal
was found in digeing s tail race for a water wheel for
a forge, which induced another blacksmith, David
Berlin, to make a trial of it. His success was gener-
ally made known, which induced others to try to burn
Pennsylvania coal,

R
Study and Businoss,

In learning,concentrate the energy of the mind prin-
cipally on one study: the attention divided among
several studies is weskened by the division: besides,
it s not given to man to excel in many things. But
while one study claims your main attention, make oc
casional excursions into the fields of literature and science,
and collect materials for the improvement of your favorite
pursuit,

The union of contemplative habits constructs the most
useful and perfect character; contemplation gives relief to
action ; action gives relief to contemplation. A man unac
customed to speculation is confined to a parrow routine of
action ; & man of mere speculation constructs visionary tbeo-
ries, which have no practical utility.

Excellence in & profession and success
in business are to be obtained only by
persevering industry. None who thinks
himself above his vocation can succeed
in it, for we cannotgive our attention
to what our self-importance despises.
None can be eminent in his vocation
who devotes his mental energy toa pur-
sait foreign to it, for success in what
we love is failure in what we neglect.

ACALYPHA MARGINATA.

To the myriads of fine foliage plants
which have been introduced of late
years this is & welcome addition. The
leaves, as regards size, resemble those
of acalypha tricolor, but the markings,
in which their chief beauty resides, are
of a character wholly different from
those of that variety., In the present
case, the center of the leaf is brown,
around which is a distinet margin of
rosy carmine about a quarter of an inch
in width; and the surface is entirely
covered with little hairs, which add
considerably to its besuty, This plant,
says the English Garden, belongs to
the spurgeworts, an order comprising
upwards of s hundred species, which
are more or leas distributed over all
tropical and subtropieal regions, but the

pumber are annual, but the great mass are perennial plants,
having wuch the appesrance of nettles, and readily known
from their nettle-like leaves and the disposition of their
flowers,

&
-
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atlrond COrossings,

A Dbill bas Iately been passed by the Massachusetts legis.
Iature, providiog that *“ no highway or townway shall here-
after be lald out across a rallrond at a level therewith, nor
shall any rallroad be lald out and constructed across a high:
way or townway at a level therewith, without the consent in
writing of the Board of Rallroad Commissioners, in addition
to the authority of the Court Commissioners, as now re
quired.”

This is an excoellont and most sensible measure, and one

which deserves the attention of the legislavures of all the

CUCUMIS METULIFERUS.

other States, While we have scores of inventions for the
safoty of passengers in the cars, there is little attention paid
to proper safeguards to keep people out of the way of the

to put up a sign to ““look out for the locomotive when the
bell rings ™ at road crossings, and blow whistles or sound
bells when the train appronches the road, and that is all that
i thought needful to protect the public from trains rushiog
at the rate of forty miles an bour. Itis no easy matter to

estimate the speed of an approncbing locomotive, and acci-

L w
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ACALYPHA MARGINATA.
headquarters of which are in South America. A goodly | dents are constantly ocourring simply through people think-

ing that they c¢an drive across a track before the locomotive
can reach the crossing, or on attempting to cross, and falling
to observe the coming train until too Iate to avoid it, By
sinking or raislog the track, so as to leave s clear passage,
these scoidents, of courss, become impossible. In England,
it is of a very unfrequent oocurrence for railway and high-

way to cross on the same plane; and whenever such Inter-
soction does exist, guards with signals are kept constantly
on the alert,

The Thickest Armor Plate Ever Made,

Fxporiment was Iately made st the great works of Charles
Cammell & Co., Bheffield, Eng., which, it is belleved, will
bave an important Influence upon the future of Ironclad
navien, It wan the rolling of the thickest armor plate which
bus over Lisen produced. Four and a balf inches Is the
th'ckness of the plates with which vessels of the Warrlor
olass arn covered, Hiep by step the size bas been in-
cressed till It has reached 14 Inches, which, until the
present experiment, was the thickest plate known.
Mesary, Cammell & Co have now succeeded In produs-
ing one of 22 nches, this belng eight inches thicker than
any armor plate ever yet rolled, The plates, of whick
this i & sample,are intended for the Dandolo snd Duilio,
two war vessels now being built in Italy for the Italian
government—ons at their dockyard at Castellamare and
the other at Ia Spezzia. These veszels sre to be
armored st the water line with plates of this thickness,
and the representstive plate now rolled was ordered for
the purpose of ascertsining the relstive resistance of
plates of this enormous thickness compared with the
thickest that has yot been manufactured. The gun to
be used In testing this great olate Is one of the 100 tun
guns now being made by Sir Willlam Armstrong & Co.,
at Newcastle. The vessels ars to have two turrets, and
each turret will contain two of these snormous pleces of
artillery. The guns will be about 30 feet long, their
bore 19 inches in dismeter, and they will throw a shot
welghiog nearly one tun. Several hundred pounds’
weight of powder are necessary for eschcharge. Opeof
the guns is nearly ready, avd Sir W. Armstrong has
been specially asked to make a crans. capable of liftirg
150 tuns,to move it. To give some idea of the enormous
mass of metal of which the plate is formed, it may be
stated that it had to be in the furnsce upwards of
twenty-seven hours before it was fit to be placed upon
the rolls. It weighs upwards of 33 tuns, and measures
17 feet inlength and 5 feet in width. The experiment
of rolling such a monster was & bold one. Sir Joseph
Whitworth, Sir W. Palliser, and & number of officials
and diplomatists were present to witness the operation.

Bafore the plate was rolled, a luncheon was served at
the works. st the conclusion of which a few toasts wers
given and responded to. SirJoseph Whitworth’s health
was proposed in connection with bis guns. In giving it,
Mr. Cammell stated that if Sir Joseph’s guns succeeded
in penetratiog the plate sbout to be rolled, he should
have no hesitation in rolling one of 30 or even 40 inches
in thickpess. In reply, Sir Joseph Whitworth kept sig-
nificant silence with regard to what he believed bis guns
would do when oppossd to & 22 inch plate. Sir William
Palliser’s health was also given. In replying, he said,
that, owing to the success of his projectiles, he at first
thought that the days of iron-plated vessels were numbered,
and that we should return to unplated ships with heavy
guns, Subsequent experiments, however, satisfied him of

trains, As a rule, the railrond companies are only required ; the enormous resistance which srmor plates presented to

projectiies, unless they happened to strike exactly st
right angles; and it was this enormous resistance that, in
his opinion, rendered the retention of ironclad ships ne-
cessary to the country. Nobody could yet say whether the
gun or the plste would win. If Sir Joseph Whitworth

made & gun that would penetrate even a plate 22 inches
thick, then & plate must be made that it
could not penetrate; in fact, the bigger
the guns, the more powerful must be the
plates. Nobody could deprecate more
than he the idea that, because of the in-
crease in the power of pene ration of our
guns, iron-plated ships must be aban-
doned. What they required was that
their plates should be more powerful. It
was only in direct firlog that the greatest
penetration had been obtained, and it
was but fair to presume that In actual
warfare the greatest portion of the shots
would be fired obliquely. He was quite
aware that Sir Jos: ph Whitworth bad
invented a shot which would bite when
ficed from an oblique position;but even
then the penetration was much inferior
to that obtained by a direct shot. That
being 80, he was inclined to think that
armor-plated ships would always possess
an advantage over guns.

Shortly afterwards an ad journment was
made to the armor plate mills, A group
of men were standing round the furnace
in which the plate was being heated, and
at the word of commwand from a superior
they began to pull away the bricks at the
mouth of it. Instantly the flames leaped
out, and the men, scoustomed as they are
to stand a great heal, were constrained to
retreat until the fury of the fames had subsided. Then one
wearing only trousers and a shirt approached the furnsce,
raised a little doorway, and looked at the huge monster
within. The view was doubtless satisfactory, though how
any one could look into this furnace unscorched was a mar.
vel. Men were then soen gulding, up to the mouth of the
furnace, a huge pair of tongs with which the plate wasto be




ped. A trolly, 100, was sent almost up to the mouth of
mﬂ.hlﬁ by, it recelvedithe plate when the
work. Everything was now ready.
The doorway of the furnace was lifted up, the flnmes shot
out and 1it up the mill, and, while spectators shiolded thelr
ces with their hats or handkerchiefs, the workmen, with
their backs to the furnace, pushed up the tongs until they
the plate within. Balks of wood were then put on
each side of the furnace to enable the plate to be drawn out
the more readily ; but the fiames pelzed upon them and ap-
poared to devour them as if mere shavings. There was no
tine 10 lose, the order was given, and machinery began to
move, the ohain fastened to the tongs slowly tightened, and
the huge mass, which had required twenty-seven hours in
such & furnace as this before it was done, made its appear-
ance. Fierce as had been the heat before, it was now ten times
greater. One could hardly look upon the plate, white with
hest, over and around which little blue flames appeared to
be lingering. Slowly it fell upon the trolly, the tongs were
then removed, and in & moment or two the rolls, which had
been revolving for a while, caught the end of the plate; and
the huge mass, weighing 35 tuns, passed between them with
as much ease as if it were but & 4} Inch plate. Backwards
and forwards it came slx or seven times, each time the dis
tance between the rolls being decreased, and the operation
ended as soon s the required size had been attalned. The
rolling was most successful, and it is believed the plate is
without & flaw. The destinstion of the plate is Spezzis,
where the test is to be carried out.

The experiment shows that there is absolutely almost no
limit to the thickness of which armor plate can be made. It
was no idle boast on the part of Mr. Cammell when he eald
that, if Sir Joseph Whitworth’s gun penetrated this plate, he
would make one 30 inches or 40 inches thick. The result of
the test st Spezxin will be watched with great interest.—
Iron.

SCIENTIFIC AND PRACTICAL INFOERMATION.

STRANGE NATURAL CISTERNS.

In the rough granite country back from Mossamedes, on
the west coast of Alrica, are some very remarkable natural
cisterns. The country itself is peculiar, huge single rocks ris-
ing ouat of the nearly level plain in some places, and in others
hills of rock, in several of which deposits of water are found
at the very top. A recent traveler visited one of these, and
describes it as & natural tank with & narrow entrance, con-
taining some three or four hundred gallons of exqusitely
clear and cool water, It was covered by vast slabs of gran-
ite,from which the rain drained into it during the rainy sea
son, shading the water so that'it could not be seen without
a torch, and so protecting it that the sun cannot evaporate it
during the dry season. Thusa bountiful store of excellent
water is preserved while there is not a drop to be had else-
where for miles,

A still more remarkable cistern of this sort is that of the
Pedra Grande, or Big Stone, some thirty miles from Mossa-
medes, & huge roanded mass of granite rising out of the
sandy plain. On the smooth side of this rock, twenty or
thirty feet above the plain, is & circular pit about ten feet
deep and six feet across, The rainfall on the rock above the
pit drains Into it, filling it completely every rainy season.
The walls of the pit—which is shaped like s crucible, nar-
rowing gently to the bottom—are perfectly smooth and regu.
lar, the enclosing granite being of the closest and hardest
description. The cistern will hold several thousands gallons
of water. Near by are smaller pits of similar character. Their
formstion is unexplsined. The water of this strange well
furnishes the natives and travelers with an abundant sup-
p:i;nr:ng the dry season ; consequently it is a noted halting
place,

A BPITTING BNAKE,

There is & dangerous snake, not uncommon about Ben-
juells, West Africa, called by the natives naja nejo, and by
the Portuguese cuspedira, It is small in size and remarks-
ble from its habit of spitting when interfered with, The
ssliva is ejected to considerable distances, and Ix sald to
cause blindness if it touches the eyes. One of the snakes was
captured by the natives and brought to where some English
miners were at work. It was tessed by & miner who was
standing over the cage, which was on the ground, and re-
talisted by & discharge of spittle. Some of the liquid en-
tered one of the miner's eyes; and though the eye was imme-
distely washed out with water, it wps very much irritated
for several days, The snake was killed before any experi-
ments could be made with it by the sclentific superintendent
of the mine; he has, however, no doubt of the miner's state-
ment and thet of his companions, eorroborated as it is by
the testimony of the natives and the Portuguese,

A RIVER OF IKK,

In Algeris there is & river of genuine ink, It Iy formed
by the union of two streams, one coming from & reglon of
ferruginous soll, the other draining s peat swamp, The
water of the former s strongly impregnated with iron,that of
the Iatter with gallicacld. When the two waters mingle the
neld of the one unites with the fron of the other, forming a
true nk.  We are familiar with a stream called Black
Brook in the northern part of this State, the inky color of
whose water is evidently due to like conditions.

A. Ricco, of Modena, Italy, sayn: To cure the swollingsjof
ehilblaing, rub them well at night with potroleum, It will
take three or four nights rubbing to cure them,

Scientific Amevican.

The Mreaking of the Lynde River Reservolr Dam,

A serlous disaster, causing 8 Inrge destruction of valuable
mills and other property, oceurred in the vicinity of Worces
ter, Mass., on the 80th of Mareh, through the rupture of the
dam of the Lynde river reservoir, whonce the water supply
of the above city s derived. The reservoir has a capacity
of some 070,000,000 gallons, and by the recent heavy rains
became filled to its utmont extent. The embavkment wall,
it is sald, was known to be too low for safety, and enginesrs
had recommended ity enlargoment. These warnings, how
ever, passod unhesded ; and consequently, when the dam was
subjected to an unususl strain, dus both to the large amount
of water In the reservolr and to the waste weir becoming
choked, It became leaky, and & small stroam began to escape
through its masonry, thus commencing the desiruction that
was completed by the breaking of the whole structure thirty
hours Iater. As soon ws the firat dangerous sign appenred,
poople In the vicinity of the threatened flood abandoned
thelr houses and shops, and so the loss of life, which at
tended the like disaster at Mill River a year or so ago, was
averted. The damage done Is estimated at several million
dollars, Several houses, the Bottomly, Smith & Co. Mills,
besides & numberof smaller manufacturing establishments,
and eight hundred feet of the Boston and Albany Rallroad
were washed away.

e

THE NATIONAL STEEL TUBE CLEANER,
We show inthe accompanying illustration an improved
apparatus for cleaning the flues of
steam Dbollers. All Intelligent
users of steam appreciate the eco-
nomy of keeping the flues of their
bollers clean and free from de-
posits of unconsumed carbon and
ash, which are non conductors of
heat and cause a marked difference
in the working of a boiler.

The National Tabe Cleaner is &
plain, practical, durable tool, and
bas many points of advantage.
Among these may be mentioned the
absence of small steel spriogs or
thin bands of metal, which, when
thrust into a hot flue, lose their
temper and elasticity. The scrap-
ing edges, supported on blades of
Bessemer steel, are cut from saw
piates, and are held in place by
doably riveted braces of mallesble
iron. The blades are dove-tailed
into the malleable iron butt, which
insures their being held firmly in
place. The threaded steel rod in
the center is provided with a
washer, which runs up and down
upon it, by means of which the
spread of the blades is adjusted to
the size of the flue. These imple-
ments recelved the silver medal at
the American Institute in 1875, the first preminm at the Iast
Industrial Exhibition in Pittsburgh, and also at the Provi-
dence (R, L) exhibition, It is manufactured by the National
Steel Tube Cleaner Company, and has been Introduced
through the agency of the Chalmers Spence Company of
New York., It is sold by the principal dealers in engineers’
and mechanics’ supplies throughout the country.

NEW BOOKS AND PUBLICATIONS,

Tne Fresr Grrvan Reaven: a Modifioation of Marcel's Method.
By Charles F. Krooh, A, M., Professor of Modern Langunges,
Stovens Institute, 07 pp, Now York clty : D. Appleton & Co.

This 1s a concise and admirable instruction beok, for English puplis, in

German, The entertalning story of Cinderells Is presented In Germao,

accompanied by s 1teral linear translation, which exhibits at one view the

peculiar arrabgement of the Inngusge. Excellont directions, vocsbularios,
ote,, are glven, tho nuthor's objeoct belng to convey s practical knowlodgo
of the subject without burdening the learner with the technloalitios og

Krammar,

Porriarms oF CeLEnrATED DoGS, Prloo $2, for St of Eigl. Por-
tralts, New York city: “ Forest and Stream ' Company, 17
Chatham streot,

These are well executod wood engravings of colobrated polnters and sot-

ters, and they will undoubtedly have a large ssle smong the shooting

fraternity,

Tug PRILADELPHIA Lenaen. Philadelphia, Pa.: G, W, Childs,
The enterprising publisher of this oid and respectable aally journal
Insugurated, on March 27, the forty-first year of Its publication, by Inereas-
fog ita slze and lmproviog Its general appearance, Under the proprietor-
ship and management of Mr, Childs, the Ledger hns become one of the
most profitable newspapers in the country.

RerenrexcE BOOK ¥OR INVENTORS AND MECHANICS, 123
Dound in cloth, gilt edges. Priocs, by mall, 25 cents. Neow York
city: Munn & Co,, Publishers SCIENTIFIC AMERICAN and
SCIENTIFIC AMERIOAN SUPPLEMENT.

This 18 a yaluable littie book for Inventors, patentees, mochanics, and
others. Itcontalon tho patont laws of the United Btates complote, with
directions for obtalning patents, trade marks, caveats, deslgun, copyrights,
aud forms for transferring, by assignment and Hoense, Interests (n patents,
It contalus the census of the United States, by States and Territories; snd
contalne also eagravings of lu‘vmcclunlul movemonts, which will be found
convenfent for all mechanics and inventors to have st hand for reforence,
A more valuable compllation of rare and useful Information has never
been condensed Into o small n compass, or sold at so chieap a price.
Eyvery MAN His OwN LAwyer. By John G. Wells, 012 pages.

Prico, by mail, $226, New York olty: John G. Wolls, 3 East
4th street.

Mr, Wells has Just fssued a new edition of his business form book, sdapted
for il classcs of persons, It (s & guide In wll matters of law and trade, sand
#ndapted for every Btate In the Unfon, To those who have ocoasion to
draw conyeyances, to frame wills, agréoments, and powers of attorney, or

Lo mako nastgnments, this work will be found most convenfont, It cone
talne a wynopais of the laws of all tho Ktates relating Lo usury, the rights of

[ApPrIiL 15, 18%6.
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married wowmen to hold property how to obiain pesstons and letters patent
and other matters likely to arise in (he Uie and exparience of most perrsone
TR ALDine. —Parts 6 and 7 of the now Imue o
Hoation are Just from the press; and they cor
first sumbers of this year's lssne, Seversl
ings of Ameriean and forelgn scenory snd coples from eelebratod patnt
ings of our best modern artists, executed by our most distingaished de
sigoers and engravers, are foatures In these (ssnes whieh render the publl
cation of special Interest to lovers of art. Published fortnightly Yy the
Aldine Company, 18 and 3 Vesey Sireel, New York city, and supplited, to
regular subsertbars only, st %0 conts & number

Becent Amerioan and Sorelgn Ratents,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED TINKED HLANK.

John C, Milligan, South Orange, N. J.-~This {oventor forms a lit-
tie extonsion lip at one part of the edge of a round plate or blank
of tin plate, the objoct of which Is to recelve the beads of tin that
flow to the lower edge, nod there solidify on drawing the sheet out
of the bath, so that they can be removed from the sheet by cutting
off the lip without destroying the symmetry of the blank.

IMPROVED BALE TIN,

Jessoe R, Hortoo, St. Louls, Mo, and Heary A, R, Horton,
McKinnoy, Tex.—This is a slmplo devioe whereby the end of the
band is held In close contact with the other ond by menns of Tug,
#0 that the swelling of the bale can never affect the security of the
tastening, sinoe the flanges of sald lug do not permit It to be pressed
out of the slot. The lugs are 5o arranged that they do not eateh in
the cotton or wrappliog of the bale, either In the act of locking or
unlocking.

: IMPROVED CORBET BPFRING.

Josevh Day, New York city, assignor to himself and Nathan Hy-
man, same place.—~This is a corset claxp composed of a broad stay,
baving fixed hooks upon It, in combination with an overlapping
stay having eyes hinged to fastening bands which pass around the
stay, said eye being made with broad base, to allow the casy con-
neoting and separating of the parts.

IMPROVED MICA LIGHT FOR STOVES,

John W. Elliot, Toronto, Canada.—This invention consists In a
mica light, provided with a handle at the upper end, a perforation,
and a strongthening tip, the same belng applied to a window frame
baving a lip. The plate Is spruog Into the rim and guard Up of the
stove body, and Is provided with an eyelot at the lower part to ad-
mit the entrance of alr,

IMPROVED FILTERING APPARATUS,

Leo Prange, South Brooklyn, N. Y.~In this filter, the liquid is
passed through a body of charcoal and a series of bags, formed of
woven fabric apd suspended vertically from short tubes attached
to the bottom of a tank, In order to hold the charcoal necessarily
employed as a fi_tering medium, a strulner supported on a ciroular
flange forms a fulse bottom to the vessel. The liquor fiters through
the charcoal and enters the space betwoeen the botioms, whenoe it
escapes as fast as it can ooze through the bags. In order to indi-
cate the bight of liquor & glass tube ls attached to the outer side;
and in order that the tube may not become choked, the lower end
is made to communicate with the space between the false and true
bottom, 0 that only clear or filtered liquor can enter.

IMPROVED LOCKE FOR POCKET BOOKS.

Daniel M. Read, New York city.—The device Is fastened by push-
ing a catoh into one of the boles in the case of the lock, when the
fnolinod end of the said catch strikes agninst the rounded forward
edgo of a latch bar, pushes it back, and passes it. To unfasten the
lock, thoe rear edge of the catch plate is slightly raised, which
throws the engaging end of the catch back a little, so that Ity up-
per inoline may readily slip off the rounded edge of the latoh bar.
With this construction there is no projection upon the outside of
the lock to wear the pocket.

IMPROVED METALLIC SEAL.

Alphonse Friedrick, Brooklyn, N. Y.—This invention relates to
cortaln improvements in that class of metallic seals in which n sec-
tlon of wire is employed for forming the loop, the ends of which
wire are bent and secured in a soft metal button by compression.
It oonslsts in the construction of the soft metal batton, which is
made with a deep circumferential groove around its edges forming
two connected disks, with or without a hole through the central
smaller portion or stem connecting the disks. Around this button,
In the groove and through the hole, the wire Is variously twisted
and secured by the compression of the soft metal button which,
when stamped, forms the two edges of the disks Into a single
milled flange, which imparts greater seourity to the scal.

IMPROVED GUIDE AND REEL BAND FOR FISHING RODS.

Francls Endicott, New York city, assignor to himself and Henry
F. Crosby, same place.—This consists of open (expandiog and con-
tracting) guide and reel bauds for fishing rods, construoted with &
loop and binding sorows on one end, and a tongue on tho other
end, passing through the loop for being readily fastened on rods
of differont sizes. In case a rod is broken, a temporary 10d can be
easily rigged, and the carrying of a rod may be avalded by takiog
the rings and reel along and procuring the rod when wanted
for use.

PROCESS FOR SEPARATING MIXED COAL TAR PRODUCTS,

Charles Lowe and John Gill, Manohestor, England, —The nature
of this Invention Is, first, to submit the partially or wholly dy-
dratod mixtures of tar aclds to the prolonged action of temperatures
between 15° Fah. and 5* Fah,; secondly, to separate tho hydrated
carbolio ncid orystals, thus formed, from the mother liquors con-
tnining the lquid tar aclds and & residue of carbolie nold dissolyed
lu them; thirdly, to offect complote purification of the more or
less hydrated carbolio neld crystals thus obtained by reorystaliz-
tion, elther by partial fusion or solution In water with subsequont
rofrigeration ; and lastly, to prepare carbolic acld of high or com=
ploto degrees of purity by debydrating the partially or wholly
purified more or less hydrated carbolie acld erystals,

IMPROVED COMBINED WATCH CHARM AND KEY.

Patrlok Dover, Glon Riddle, Penn,~This consfsts of u sultable
onse with n elidiog and a spring-acted koy, that s rotained or re
lensed o protrude from the case by sultable catol dovice,

IMPROVED PRESS FOR FORMING SFRING SHANKS FOR SHOES.

Emil Briner, New York city.—The object here fs to fmprove sod
porfeot tho pross or dies for forming spring-shanks for shoor “f
which lottors patent have herotofore been granted to mlﬂ%
tor under date of Fobruary 9, 1875, New devicos | I\ vided for
porforating the shank blanks and carrying off tho pul “;' by
conveylng the sheared-off blanks ready for the motion of the
shaping dies, and for the purpose of shaping, feeding, and &rop-
plog foward the shanks,

IMPROVED DOUBLE APRON,
Willlam G. Heanoy, Camden, N. J.—This (4 un fmproyed double
upron, deslgned for use in male discases.
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i k- IMPROVED VARNISH ¥LUTER,

Jerame Rioh, Jaokson, Mioh,~This I8 & tube, in the bottow of
which 1a & filtor suitable for fitoring the dust out of oarringe var-
vish. Relow the lower end, whioh iy conloal, I & conteal cup vilve,
Attached to u rod sliding up and down the tube, to oloso the fiter
o prevent any gum or sking from enteriog It s it passes down to
the bottom of the oan for Nlling, also to opon tho Nlter und let the
varnish in from the bottom of the can, It s ntended to draw thoe
varalsh from the flter by a Hquor thief, the fitoring tube mean-
whilo to remain In the cnn, and to be corked ut the top to protect
tho varoish from tho dust of the atmosphore.

: . ~ IMPROVED ORE CONCENTRATOR,

Charles Crano and David ¥, MoKim, Parloy's Park, Utah Tor,
This fovention oonsists of un ondless oarcier, slightly tnclloed lato-
rally, along the upper sido of whioh, near tho rooelviog ond, ueo
spouts with fun-shuped corcugations, for disteibuting tho slime in
thin layers on tho ourrior us it slowly passes ulong, Noar the othor
ond are spouts for disoharging olear wuter, for washiog tho mat-
tors recelved from tho other spouts while belng carrlod along un-
der stationary brushes arranged above the oarrler for stirring the
mattors on it.  Dolow the carcler (s a sluloo for recelving the tall-
Ings washed Off from thoe lower odge of tho carrier, and at the ond
18 a box to recelve the ore, Tho box s divided parallel to the lon-
gitudinal axis of tho carrior, to sepurate the ore nto two grades,
Directly behind whore the ore falls {nto the box 18 a porforated
plpe for disohurging jJots of water up to the carrler, for wasbing
Off any partioles thut may ndhere to it,

IMPROVED APPARATUS FOR PUMPING BIIPS, RTC,
Charles Huxford, Bdgartown, Mass,—This consists of a paddio
wheel mounted on a float and dragging astern of tho ship, so us
to be revolved by tho water and baving an endless ropo fitted
around it, and around a pulley on the ship, In guch & manner that
the rope I8 made to work tho pump, and thus save the working of
it by hand In ships not haviogsteam power,

IMPROVED CARTRIDOE BOX,

Charles K. Howe, Hallowell, Me,—Thig box I8 8o constructed as to
allow only one cartridge to be taken out at a time. It may bo at-
tached to the shoulder rest of u pooket rifie, or carrled ln tho
pockot. It 1s formed of a ring-flanged blook, having holes (for the
cartridgos) in different radial planes, and ocovered by a slotted
centrally pivoted disk, that has a flange overlapping the flungo of
block. It 18 n convenlent device for carrylog revolver or plstol
oartridges, us woll as thoso of ritles and larger fire arms.

IMPROVED SYRINGE,

Reinhold Vander Emde, New York oity.~This invention consists
in fmproving upon the ordinary syrioge caps, made of soft rubbeor,
Dby using a conteally perfornted extorlor cap, provided with a flange
that fits around the end, and an loterior groove that fits over the
rim of the barrel. This offors & better gulde and stufing box for
the piston rod, and allows of the same belng readily removed for
refitting, '

IMPROVED DUMPING BCOW,

Daniel Dalley, New York city.—~This Is an improved dumpiog
scow, from which the refuse may be readlly and convenlontly
dropped for submersion, It consists of a scow divided by a longi-
tudinal centor bulkhead and lateral brace walls into compart-
ments, which are each closed by hinged bottom gates that are
ralsed or dropped by chalns winding on a top shaft,

IMPROVED METHOD OF UNITING PIECES OF LEATHER, ETC.
George V. Shefteld, East Now York, N. Y.—This is a new method
of uniting pieces of leather, cloth, ete., by looping an under thread
through a loop of the needle thread and drawing the under thread
loop up to the surface by the needle thread, thus quadrupling the
lower thread In the work, and binding the same by the upper
thread, and conneocting these quadrupled threads from hole to hole
by & thread on each side of the work. The method is mainly de-
signed for uniting boot and shoe soles with a waxed thread.

IMPROVED COMPOSITION FOR DENTAL PLATES, ETC,

Cornellus Reagles, Schenectady, N. Y.—This is an improved com-
pound for dental plates, and for the various purposes for which
{vory, gutta percha, and hard rubber are used, which may be
molded, pressed, sawed, turned, planed, carved, inlaid, polished,
etc., shall not be liable to combustion, shall have great tensile
strength, and in the liquid form will make a waterproof varnish of
great toughness and brilliancy. The ingredients are pyroxylin,
compound ethylated camphor, flexible lac, rubber shavings, Can-
ada balsam,and white wax. The important feature is the combina-
tion of india rubber and cellulose.

IMPROVED CENSER.

Rev. James J. Dunn, Meadville, Pa.—This invention consists of &
reticnlated pocket, for holding the charcoal, with a lamp burner
arranged under it for igniting the charcoal more conveniently
and maintaining the fire longer than can be done in the close fire
pot of the ordipary censer, in which the fire often dies out before
the service is over for want of air.

IMPROVED ARTIFICIAL LEG,

Joseph B. Warner, North Dighton, Mass.—This invention relates
to an improved knee joint, by which it §s fmpossible for the jolot
to bend while the welght 1s upon it. The lower section of the arti-
ficial leg is suspended by a sliding strap from the upper section, in
connection with a slotted guide band of the detached knee plece,
supporting the upper section and causing it to bear tightly on the
sliding band when the weight rests on the leg.

IMPROVEMENT IN PLATING METALS,

* Charles 8. Minchew, Taunton, Mass.—This invention consists in a
new process of plating Britannia ware with sllver, whereby the
ware may be made much harder and lighter and the resonance of
solid silver ware {mparted to the plated goods. The invention ex-
tends gonerally to the plating of all of the baser metals with the
more precious metals, and to the process has been given the namo
of “impulsic plating,” to distinguish it from the ordinary methods
of plating. The {nvention consists, first, in the method of cleans-
ing tho artiples to be plated by nascent hydrogen liberated by the
eleotric current from a hot alkaline solution; and secondly, in de-
positiog a thin coat of the precious metal, then heating the coated
article, and afterwards suddenly cooling it, the steps of depositing
the metal, heating,and cooling belng repeated in succession until &
sufficient thickness of piate is obtained. When the coated metal is
first heated, the pores of the base metal expand and a partial
vacuum I8 produced. Atmospheric pressure forces tho thin coat
of the precious metal into the opened cists, and the sudden cooling
produces a contraction of the under metal, which seizes and holds
tho procious metal that is driven in.

IMPROVED PILL MACHINE.

Juocob Dunton, Philadelphia, Pa.—This invention relates to an
improved machine for making pills by compression, and It consists
fn & movable or detuchable compression chawmber or powder re-
coptacle, in combinntion with two movable dles having concaved
onds, the upper one of which forms the plunger, and the lower one
of whioh I8 mudo shore and 18 adapted to be driven through a hole
in & buso plece together with the plll, The Invention alse consists
o the construction of the base plece, which is provided with a
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holo terminstiog o & Interally dischargiog curved chute, through
whioh the pill aud lower die are driven out of the chumber Into n
convenient position ; and 1t also further consists in the combinn-
tlon with the powder receptaole of the base pleco provided with
guldes, which permit the powder receptaclo 1o be shifted from It
position for vompresaing to Ity position nbove the bole for dis-
charging the plll without misplycement and without tho delionte
adjustment which would bo otherwise required,

IMPROVED DEVICE FOR DETACHING HORSES,

Josephus T, Willis, Pushmatahs, Aln—~This consists of looking
sloayoes, sliding at the ends of the whitletroe to lock or relenso the
ontohes that rotain the truces, The baods nre moved by lovers
rods conneoted to a fulerumed contor lever, governed by o forked
lovor and strap from the onrringe. A pin strap extends from the
main strap to a hole of the whifflotree, to look the sleove und allow
the detaching of the truces only after withdrawing the pin,

IMPROVED AIR GUN,

Wilhelm Hebler, New York city.~This air gun s deslgned to
reach the range of un ordinary ritle. The essential foature con-
slits (o u novel combination und arrangement of valves und othor
devioes, In connection with the atr-compressing chambor, whoreby
# very large amount of air may be compressed, which by Ita high
expansive force throws the ball & long distance,

IMPFROVED PHOTOGRAPHIC PRINTING FRAME,

Claude Léon Lambert, Paris, France.~This (nvention relates to
certaln Improvemonts in photographic presses for working off
positive proofs from the negative; and It consists in u caxiog hav-
ing openings covered with glass of the slze nnd shape of the out-
lines of the ploture, upon which gluss openings thoe nogutive Is
placed. A hinged leaf, provided with apertures correspondiog to
the openings, but a triflo gmaller, 18 then fastened down upon the
negative; and the sensitized paper belog placed in little compirt-
ments above these apertures, a set of little doors, lined with felt,
are shut down, and held {n place by bearing springs on tho lid,
which, belng fastened, holds the press tightly together,

IMPROVED TRUNK.

William J, Large, Brooklyn, N. Y.—This trunk I§ so constructed
that the tray may be conveniently rnlsed to obtaln necess to the
body of the trunk, which may be conveniently moved from place to
place. To the tray are conneoted vertical slides, which traverse
ways in the sides of the trunk, and which support it when 1fted
asbove the body of the trunk, to allow access with the lntter, There
ure several ingeni devices cted with thig genoral featuro.

IMPROVED ORNAMENTAL LINKS FOR NECKLACE CHAINS,

Shubael Cottle, New York city.—This invention conslsts in long
hollow lnks, having holes at the ends of the slots of a larger
diameter then the end parts of said slots, and having a small plate
{nserted in one end to receive the ends of the open ring. In this
way a strong and beautiful necklace 18 produced from a comparn-
tively smallamount of material, while at the same time it has the
appearance of being very heavy.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED PUMP,

George Washington Johnson, ¥armouth, Canada, —This (nven-
tion improves the construction of the pump known as the Slu-
thour pump, 80 as to adapt it to be used on shipboard, and in other
places where the pump should work continuously without daoger
of stoppage or delay from choking. A number of useful improve-
ments are added to allow any obstruction to be convenifently re-
moved from the valves or suction pipe, to enable the pump to
work smoothly, to be conveniently sounded, and to admit of an
even motion of the pump buckets to be produced when worked by
a crank and iy wheel.

IMPROVED GRINDING AND HULLING MILL.
Elam Morrison Query,Harrisburgh N.C.—This invention consists
in constructing a grinding and bulling machine with reversible
and, therefore, self-sharpening teeth on the cylinder and concave.

IMPROVED AUTOMATIC STOP MOTION.

Augustus A. Hagen, New York city.—This is an improved auto-
matic stop motion for feed wheels In tobacco-cutting and other
machines; and it consists of a fulcrumed lever, that operates by
contact with a raised part of the feed screw, & transyerse slide
piece, and, by a connecting swinging slide, the spring pawl of the
ratchet feed wheel, so as to throw the same out of gear.

IMPROVED NUT LOCK WASHER.

Isaac Van Kuran, Omaba, Neb.—This is an improved elastic
washer for the nuts of rail joints and similar purposes, and consists
of the base plate of the washer, with a large central opening, hold-
{ng by side lips the elastic top plate in a central position. The de-
vice Is cheaply made, and the drilling of holes and riveting Is
avolded.

IMPROVED LOCOMOTIVE ROCKER SHAFT AND BOX,

John T. Crowther, Carbondale, and William J. Crowther, Urbana,
T1.—This invention consists in an opem bushing, made in one or
two pieces, and provided with three sets of oll holes, in combina-
tion with the rock shaft and the box: and in the rock shaft made
with three key seats Ir cach end, the key seats in the one end being
opposite the centers of the spaces between the key seats mn the
other end, to enable the shaft to be adjusted in six different posi-
tions, Itis well known that the rocker shafts of locomotive en-
gines soon wear oblong,which causes a loss of mation to the valves,
and & corresponding loss of power to the engine. The present de-
vice enables the shaft to be repaired easliy and quickly, and
without disarrranging in the least the valve motion.

IMPROVED PUNCHING AND SHEARING MACHINE.

Austin W, Comstock, Mount Pleasant, Iown.—This machine is
sdapted for punching and sheariog off flat and round fron, plates,
bars, and rods. It consists of two levers fulcrumed to supporting
standards, and provided with front jaws, having punch and die for
perforating the plate, which is held by hooks of the lower jaw.
The rear ends of the levers bave square recesses for shearing off
round and flat bars.

IMPROVED CORIMPING MACHINE FOR LEATHER,

Chas. M. Robinson and John F, Lister, Newton, Towa.—The pur-
pose of this invention is to provide a machine forshoemakers' use,
to facilitate the work of crimping the leather for the uppors,
cuttiog out the soles, and pressing the same Into the proper form
to fit the last without lap hammering., The invention consists In a
table having a lever pivoted thereto at one end by means of links,
and operated at the other end in vertical direction, to produce tho
necessary pressure by menns of a secondary lover, to be worked
by hand, which lever carries a crosshead, one end of which s
pivoted to the first lever, and the other end to a set of links,
pivoted at their lower ends tothe table, which arrangement gives
& compound motion for the operating lever, between which and
the table the crimplog, stamping, and pressing dovices are con-
talned,

IMPROYED COCK AND FAUCET.
Charles K. Dickson, Jr,, St. Louls, Mo.—This invention consists
{n the combination of a three-armed head with the plug of &
three-way cock, In such & way that the sald arms may be directly
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over the openings of suld plug, to indioate the position of m’ld
openings with reference to the threo pipes of the cook. 'I:'hlll de-
vioe, wo learn, hos nlready beon ndopted by the Water Commis-
sloners of 8t, Louls, Mo,

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED DOOR CHECK.

Bdsoll W, Chumborlain, Sullivan, O., ssignor to blmself and J. W,
Hpencor, same placo,—This invention consista in forming A revers-
iblo door check of two pleces, one of which has a plvot, base-
plate, nnd oheok studs, and the other a latoh and oheck ; the whole
1o bo used 1o conneotion with a spriog, The dovice is ocompored of
but two castiogs, roady to receive the spriog and o be applied to
doorways without drill, file, or other tool, st very small expense.
It sorves a8 a rlght or left cheok by simply chaogiog wldes,

IMPROVED SAKIH FASTENER.

Lloyd J. Earll, Pittsburgh, Pa.—This invention rolates to certain
Improvements in that class of sash looks which have an are-shaped
bend or binding surface, which bears either ngalnst the window
panh or 18 plvoted to the window sash, nnd binds against the win-
dow frame, for the purpose of holding the window sash Io noy
desired position ; and 1t conslsts fn means for tightening a contin:
uous band of leathor or rubber about the face of the holder to
provent soratohing the paint, The Invention also consists In n
#liding bolt passing through o lug on said holder, 0 a8 to enter &
socket of the window frame, and having & shoulder upon one
#ide, 80 that, whon the bolt {s in the sooket and turned, it cannot be
withdrawn. The Invention also further conslsts In the particulur
form of the socket made to recelye the bolt, the same belog made
in the form of & wedge with a bollow hosd and fiat face, which
gooket Is to be driven into the window [rame.

NEW AGRICULTURAL INVENTIONS,

IMPROVED GRAIN BINDER,

Joshun A. Kay, Melbourne, Colony of Vietoria.—This Is an appa-
ratus for tying knots in siogle or double string, being maloly In-
tonded to be used In graln binders for tying koots in strings around
sheaves of gruin, The Invention conslsts of certaln tools, lmple-
ments, or devices for tying knots together, with the mechanisms
for Imparting the necessary motion thereto. These devices conslst,
primarily, of a prolonged looper, a horizontally slding hook, &
rotating hook, and u hoeked finger and thumb ; and secondarily,
of a needle, n knot slipper, a fixed hook, a top, bottom, and middie
cord catcher, a holder, and a cutting knife, by the joint working
of all of which inside of an oblong casing or kootting box the
knots are produced.

IMPROVED PLOW SHOULDER. 3
Joseph G. Blount and Elias Haiman, Columbus, Ga.—This con-
sists of a shoulder for the upper end of the plow plate to rest
agninst, which may be adjusted as a longer or shorter plow plate
18 used, or as the plow plate wears away.

IMPROVEDP CORN FPLANTER.

Charles A. Andersson, Mineral Ridge, Iowa,—This is an apparatus
which plants the corn accurately without previously marking the
land, and can be readily changed from a self-dropper to a hand
dropper, as desired. The new features consist in combining, with
a seed hopper haviog perforated walls and false bottom, a spring
having points that pass through and hold the bottom; al=o, in
combining seed plates and crank levers, connected by a rod having
pairs of arms, with a rotary wheel baving two inclines diametric-
ally opposite and on different sides. The two rims and the altern-
ate arms insure the uniform revolution of the wheel, even when
the ground is rough. i

IMPROVED CULTIVATOR.

Silas Walton, Moorestown, N.J.—This iovention relates to an
jmproved cultivator, so constructed as to pulverize the soil and
pass clods and rubbish without cloggiog, baving the blades so ex-
tended from the frame and se placed that they lift and pass under
the vines and lateral parts of plants, thus allowing the carth to be
thrown under them, and so adjusted as to be used as a cultivator
only, by pulverizing the soil and leaving it tlat, or used as a caltd-
vator and plow combined, by both pulverizing and ridging the
soil at the same time, either to or from the rows of plants, as de-
sired. It consists in the combination, with the main beam and
hinged arms of & cultivator, of certaln standards which are In
shape and position curved, downward and outward, termioating
at the outward end with a vertically inclined stew:, made concave
on its upper edge, 10 carry reversible meotallic hoes or blades.

REW HOUSEHOLD ARTICLES.

IMPROVED BROILER,
Frederic Martin, Jr., West Jefferson, O.—This i3 an lmproved
culinary vessel, that may be employed for brolliog and baking,
roasting coffee, and other purposes. It consists in a tiat-bottomed
case, baving a lid with a central hole, provided with a pan having
central bottom hole, and baving a vertical crank shaft with stir-
rers thereon.

IMPROVED COMBINED TABLE KXIFE AND SPOON,
James Higgins, Detroit, Mioch.—This inventor has armnged a
spoon bowl-shaped cavity (o the blade of a table knife, near the
point, but without destroying tho integrity of the edge, poiat, and
back of the blade, so that the latter remalns (n suitable form for
fts functions.

IMPROVED HEATING STOVE.

Marius C. C. Church, Parkersburg, W, Va.—This lnvention relates
to certain improvements upon the heating stove, for which letters
patent No. 167,407 were granted the same Inventor September 7,
1575, and it consists in the particular construotion and arrangement
of the parts in which the smoke pipe I8 connected with the back
part of the fire chamber, instoad of the top, and the upper tapered
portion of the heating chamber Is expanded into a closed drum,
surmounted by a water vessel at the point of exit for the hot air
through the detachable cover. An extra bmek piate of brick or
metal forms the back of the fire pot, and a perfornted partition of
the same material rosts thoreupon and divides the hesting cham-
ber from the fire pot.

IMPROVED MATON SAFPE,

William Dawson, Philadelphia, Pa.—The object of this (nvention
is to provide n conveniont reoeptacie for tho stubs or burnt ends
of matches, After the mateh has beon used, the disposal of the
burnt end is always a source of more or less trouble, It elther
has to be thrown on the floor, producing In consequence & Htter
and an unsightly appearance, or it has to be thrown into the stove
or carried out of the room, eithor of whioh involves more trouble
than the insignificance of the object Justifies. The invention con-
glsts in constructing a mateh safo with two compartmonts in the
same contalning case, one of which iy provided with a U4 and
employed for holding the matches, and the other of which presents
an opening through which the burnt ends or stubs are inserted,
the eaid latter receptnole having also a door or slide, through
which the accumulated stems may be removed,
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of best quality, with full instrue-
01 by Key & Co., 311 Allen 81, . Y.
Tmplemonts and Industrial Maohin-
ory tor Bxport & Domestio Uso, R.J, Allen & Oo, N Y.
Catochism of the Locomotive : an olementary
treatise for machanics, locomotive engtoecrs, firemen
and oihers. 1t explaing the theoty, comtraction, and
working of locomotive engines. €28 pp.. 39 engravings.
The Oatechism of the Locomotive will bo mailed
on receipt of price, §1.00, Published by the ** Haliroad
Gazette,'’ 7 Nroadway, New York, vy
Send ¥ cents mmple mall of Coddi:
Mest Tenderer, An':nm.i&unm Mana-
scturing Company, Parre, Mass,
For Salo—A valuable Patent (n the Hardware
Une. For termsaddress J. W.Tinsley Blakeaburg, lows,
We are ofton asked: “ What s the best Engioe
Governor ' Defere dectding thir question, we advise
all machinists, engineers, and mill owners o write to

My, 8. B Alles, Doston, Mass,, for s copy of his ins-{ sqtion is founded on a misconception.

now and M hand Machine Tools, Saw Mills,
M w
"2 'ﬂ.’n:’ ﬁlﬂhﬂ. Pumps, Water Wheels, En.

Seientific

Hose for Pactories-1, 14, 2 & 244 inch,
AL lownst rates, Greens, Tweed & Oo 1% Park Plsce
Fllecutting Machines. C. Vogel, Fort Lee, N. J.
Yaocht & Stationary Bnginos, Stzes 2, 4, 8 &8 H.P.
Best for Price. N, W._Twis, Now Haven, Conn.
Inlayine and Frot Bawlog in Wood, Shell, Metal,
&c. Ses Flastwood Boroll Baw, page 158,
Hand Fire Bogines, Lift and Foroe Pumps for firo
and all other purposes, Address Rumsey & Co., Seneca
Falls, . Y., U. 8 A,
Corner Cutiing Machlne, Chocolate Mill, Holt
Cutter, Letter Press and Stand-all at Bargaios. A. B,
Cobu, 197 Water St New York,

les

W. A.’s query as to radiation does not give
sufiolent dati.— B, C. H, should read our answer
to 8. 0. M., as to supposcd diamonds -J. D. Q.
will find full Information as to the ether loe-mul-

on p. 228 vol. $.—A. R.s communi-
King proooss » pimery
108, 228, vol. 83, a8 to tho nature of oleotricity.—A.
J. R. will find on p. 120, vol. 8, directions for ma-
king wuslin unlofammable.~C. W, and others

wines, Dollers, eto., for sale. See firmt column of page | by ¢o know that the only way to find buried

253 thls number,

treasure s to dig for 1t.—X. Y. Z. can copper his

Hair Folt for Steam Bollers and Pipes, Manufac- | oo 1 o0 articles by following the directions given
tured & spplied  Ashestos Felting Co 8 Front m N. T, on pp. 90, 13, vol. 31.—E. F. M. will find full direo-

Wanted ~Steam Pump. about 1§ horse power, to
oee Kerosene for fuel, Box 1, Andover, Mas,

Wanted—To purchase the Patent of n good and
eheap Burglar Alarm, or will manufecture and pay roy-
alty. Address, with foll partioulars, B, i, Robb & Co.,
1% Vine 8¢, Cinclnnat!, Obto.

Partios wishing the agency for a new and useful

tions for plating with niokel on p. =35, vol. &5
For plating with gold, see p 116, vol. 8. Forplat-
ing with silver, soe p. 342, vol. B8L.—A. B. can ebon-
20 wood by following the directions given on p.
5, vol, 83.—~W. B J. onn gild his clock hands by
the proocess described on p. 116, vol. 83.—-A.G. L.

invention wsnted in every family, sddress, for particn- | should proceed In zincography oxactly as in lith-

tars, W. J. Pettis & Co., Box 43, Providence, R. I,

20 new and 24 band Machine Tools, Saw Mills,
Wood Working Machines, Pumps, Water Wheels, En-
£ines, Bollers, etc., for sale. See first column of page
3, thle number.

New Siiverwhite Plating on Dirass, ete.—For fp-
stroctions, sddress Key & Co , 211 Allea St New York.

Partios making or dealing in Portable Gas Ma-
chines, please send clreulars and prices 1o Seminary, Mt.
Carroll, Carroll Co,, TNinols.

1 want to buy 8 24 hand Foot Lathe. T also want
10 sell or trade a1 H.P, Eogine. Address P O, Box &0,
Champalgn, 111,

For 8ale—1% ifn.xt (n. Eogine, $35; 10 {n, x4 In.
Eogine, $3%0; 115 In x™ In. Engine (cut-offy, $450; No.
10 Golld & Garrison St'm PPump, §125; 12 In, Slotter, §575;
No. 3 Fowler Goured Press $335, Snearman o8 Cortiandt.

Trade Marks in Eogland.
mwent of the Engliah laws respecting Trade Marks, citl-

ography. The specimen sent appesrs to be a pho-
to-engraving from a pen and iok drawing.— L. M.
M. will find full directions for olectro-nlvering
with a battery on p. 31, vol. 3L—E. D. N.can re-
move the rust from his sword by the method given
on p. 56, vol. 33.—W. ). should read our article on
p. 241, vol. 33, on constructing a windmill.—J. C,
H,F.A. H,J.HG, L. N. B,M.G,J.L,S. H.
wW.,P. 8,6.D,F.G,J.H M, C. M, G. G,
and others, who ask us to recommend books on
industrial and sclentific subjeets, should address
the booksellers who advertise in our column,s all
of whom are trustworthy firms, for catalogues,

(1) B. V. P. asks: Please inform me of
some way to harden light common iron wire in
quantities, A. Box harden it, by the process de-

—By a recent amend- | oL No. 5 of © Practical Mechanism,” p.

zems of the United States may obtaln protection in | & vol. 3L

Great Britaln as readily as In this country, and at about
the same cost, All the necessary papers prepared at
this OMce, For further information, address Munn &
Co.. 37 Park Row, New York eity.

Friction Hoistiog and Mining Eogines.—J. 8.
Mundy, 7 R.R. Ave,, Newark, N. J.

Responsible parties who will make, on royalty, n
Pat'd Corn Planter,address A .C.Burgner,Charloston, 111,

Split-Pulleys and Split-Collars of same prioe,

b, snd app as Whole-Palleys and Whole-
Collars, Yovom & Son, Drinker St.. below 147 North
& d 8t., Philadelphia, Pa.

Sure Cure for Slipping Belts—Sutton's Patent
Palley Cover is warranted to double the power of any
pulley. Clrculars Free. Agents Wanted. John W.
Sutton, % Liverty St , New York.

300 new and second hand machines of every de-
scription for sale at low prices. Send stamp for our List
No.5, Just printed, fally describing each machine, stating
Just what you want. Don't buy until you look over our
list, 8. C. Porsalth & Co,, Manchester, N,

“ Abbe™ Bolt Forgiog Machines and “ Palmer "
Power Hammers a spociaity. Send for descriptive liss
with reduced prices, 8, C. Forsaith & Co., Manches-
ter, X, H,

Gas and Whater Pipe, Wrought Iron. Sond for
prices 1o Balley, Parrell & Co,, Pittsburgh, s,

Shingles and Heading Sa wing Machine, See ad-
vertisement of Trevor & Co.,Lockport, N, Y,

Seeds & Imploments 200 Illustrations—Jjust out.
Malled on recelpt 2 3¢. stamps. A. B, Cohu, 197 Water
Bt,, New York,

“Wrinkles and Recipes” i3 the best practical
Handbook for Mechanics snd Engineers. Hundreds of
valuable trade suggestions, prepared expresaly by cele.
brated experta and by correspondents of the * Bclentific
American.'' 2% pages, Elegantly bound and fllus-
trated, A splendid Christmas gift for workmen and
spprevtices. Malled. post pala, for $1.50, Address H.
N. Munn, Publisher. P O. Box 772, New York clty.

Solid Emery Vulcanite Wheels—The Original S8olid
Emery Wheel—other kinds {mitations and Inferfor, Cau-
1on~Our name s statoped In full oo all our best Stand-
ard Beltiog, Packing, sod Hose. Bay that only. The
oeat 16 the cbeapest., New York Belting and Packing
Company, ¥1 and 3 Park Row, New York,
Stesl Castings, (rom one Ib. to five thousand Ibs.
[nvalusble for strength and durability, Ctreulars free,
Pltabargh Steel Casting Co,, Pltsburgh, Pa,

Porbut!‘r.uj Dies, and Fruit Can Tools, Bliss
& Willisma, cor, of Plymouth snd Jay, Brooklyn, X, ¥,

For Bolld W' t-iron Beams, oto,, sec ndyer.
Usoment, Address Union Lron Mills, Pittaburgh, Ps,,
for lithograpd , &c

Hotohkis & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal, Fine Gray lron Castings
10 order, Job work solieited,

Amerioan Motaline Co., 61 Warren 8t., N.Y. City,
For Bolld Bmery Wheels and Machinery, send to
the Unlon Btone Co., Boston, Mass,, for clrcu‘u.

Hydraullo Presses and J now and second
Illd’. Lathios soa Machinery for Pollahing and Dufing
Metals, K, Lyon, 410 Grand Btreet, New York,

Bpinning Rings of a Buperior Quality—
vilie Bpiuning Ing Co,, Whmvllls luu’. s

For best Bolt Cutter, at greatly reduced
sdrems H. B, Drown & Oo., llowll’.vn Oon.pnm

Dismond Tools—J, Dickinson, 84 Nassau 8L, N.Y.
Tomvles sod Olloans.  Draper, Hopedalo, Mass,

Pook’s Patent Drop P 8
Address Milo Peck, New n?:."..co':'_"lho bost (n use,
All Frult-can Tools,Perracute W'ks, Bridgeton,N.J.

Baxtor Wrenches it peculiar Cornors whore no
ther wrench answers, Greene, Tweed & Co., 18 Park

(2) H. J. W. asks: 1. I am running an old-
fashioned high pressure engine. The cylinder is 15
by 48 inches stroke, cut off at half stroke. It bas
a balance wheel of 15 feet dinmeter, also a pulley
attached, 11 feet in diameter. It takes steam
through about 15 feet of 3 inch pipe. The gover-
nor {8 an old-fashioned throttle, Ihave beenrun-
ning 48 turns por minute, and wish to increase It
about 8 turns ; but I think the latter is rather too
muoh, a8 the brasses and journals on main shaft
are badly worn. Would it be safe to run her g0
fast? A. You bad better not increase the spueed
If the bearings are worn. 2. Would it use any
more steam to speak of 7 A, If you run your en-
gine faster, you will use more steam in propor-
tion. 3. Would I have to run the governor fast-
or orslower? A. Rua it slower.

(8) 0. M. B,,of Ban Juan Bautista, Mexico,
~If you reduce the speed of your engine you re-
duee the power, unless, as you propose, you in-
orease tho steam pressure. [t would probably be
the same steam pressure and same piston speed,

power will be proportionately Increased.

_——_'5= —1. Clearing of fractions,— 4/*5=—1% ¢/'5,
V15

cosine,

1
=V

nlysis.

they worked up the observations In seven years.

A.Buch alathe will require about 3§ horse power,

It Is a powerful lnthe to be worked by the foot,

points on the earth's surface.

Place, Now York,

bottor to alter the size of the gearing, thus using | ** °2 the stroke, as the work requires. The fly
and t0d the speed of the rollers; while their made in 8 sections and held together at periphery

(4) W. 8. eays, in reply to the query: How | 5rms ~ Would it be safe and economical to run
is it that minua multiplied by minus gives plus and | 14 angine at 35 revolutions per minute? A. Yes,
plus multiplied by minus gives minus? By trigo- | j¢ thebeariog surfaces of your eogine are suffi-

nometry, the cosine of uny arc divided by its sine | yjuntly broad and strong to stand the wear and
s equal to it3 cotangent, Take the arc of 135°: tear.

That is, a minus quantity {s equal to & minusquan- | yi5ve, When the flames were 4 feot high, cold

tity ioto & plus quantity, which was to be proved. | yyhes from the stove extinguished them immedi-
The secant of any arc Is equal to 1 divided by the

=— 42 Clearing of fractions, 1=

— ¢/2¥ — /5. That Is, a plus quantity is equal | the air pumps, used on ocean steamers, ever made
to a minus quantity Into a minus quantity. A.|,f bhrass or steel? A. Brass.

This is an {llustration which might possibly be ad-
missible, If atall, only In the higher analysis, but
would be obylously out of place for establishing | before dawn? A. The statement to this effect is
the fundamental principles of elementary an-|Witbhout foundation.

How far is the earth from the sun, as estimatod | pand when cooled from & liquid state ? A, Iron
recently by the transit of Venus? A. The ob- | nots very much, in this respeot, like wator. Solld
servers have not got that far, we imagine. In-|iron floats upon the molten metal and is conse-
deed, we noticod that, at the last meeting of the | quently lighter. As molten {ron cools, within cer-
British Association, one of the members stated | tain Hmits, it gradually expands; but when it has
that he thought thoy would be doing very well If | renched a certain temperature, it begins to con-

(5) R.S. N, says: 1. [ have a turning Iathe
operated by a treadlo attached to the shaft of u 80
inch wheel of 4 inches face. The treadle crunks
make 6 Inches sweop; tho boarings are 7 x 234
inches. The chuock spindle bearings are 74 x 244,

2. What do you think of this arraogement? A, | Thoy nro for the most part put on by the decaloo-

(6) 8. M. says: 1, A line joins two fixed
Presuming that no
enrthquake or any other convulgion has affoctod
these points, will time produce any change (n the | & rubber hose to prevent kerosone ofl from rotting
direction of thisline? Can It point due north to-
day, and 1* or 2* cast or west of north a fow years | rubber to draw kerosene from 8 large tank? A well enough

hence? A. No. 2. In other words,if two suryey- | There are several methods by which the tube may | common yellow soap answers on
ors state its direotion differently, an Interval of | be protected completely or in part; but we should

time Intervening, can you predicate error of elther recommend, as liable to
5 ve the best faotion,
orboth? A, If wo knew by what method tho sur- \ “ e

Aumerican,

[APriL 15, 1876.

— e ——
veyors determined the astronomioal meridian and | suppleness (o avold the objectionable tendeney
applied it to the line above spoken of, we should | to close the duct by creasing, when bent ata mod-

erate angle

What is the best material to use on boots that
nre exposed in water & great deal? A. Try a solu-
tion of india rubber in bimiphide of earbon.

probably be able to predicate the error of one or
both,

(7)) B. K. A. asks: Will you let us know
what is the difference between a high prossure and
# low prossure engine? A. A high prossure en-
gine oxhausts the steamn when the piston has
arrived at the end of the stroke., A low pressure
eogine condenses the steam, and thus bhas live
steam on one xide, and a partinl vaouum on the
othoer side, of the piston.

(21) J. W. pays: | had occasion to remove
& plece of mioa from a stove, and noticed that, on
belog orushed, it gave out flashes similar to those
noticed on scooping bard sugar with a metsl in-
strument. Can you give anexplanation ? A.The
Hashes of light are due to the eleotrical disgurt
aAnne consequent upon the foreible disruption of
contiguous lnmine. It I a well known phenom-
enon.

(22) P. asks: What will prevent the pig
ment permancet white from scaling off parch-
ment? A, Try the following: Reduce o powder
and dissolve quickly In cold water a quantity of
gum tragneanth. There must be sufficlent wator
to give (o the diluted gum the consistence of a
Jelly. Mix with this your pigments (sulpbato of
baryta), and, aftor fnishing the work, spray with
& little naphtha In which has been digested for
some time a quantity of caoutchouc. The naphtha
will soon evaporate, leaviog bebind the amout
choucasan extremeoly thin and ndhesive, but per-
feotly transparent, film,

(8) E. R. says: I propose to build a yacht
20 foot long and of 18 feet beam, 1o draw 1?2 loches
of water when light, and not to exceed 15 Inches
with all machinery and 6 tuns ~f coal on board,
I intend to use two eogines 8 x 10 Inches (to work
quartering), two upright boflers of 3 Inches diam-
oter, with 76 tubes, 1%{ Inches in diameter and 4
foot long. Fire geato surface Is 234 foet x 314 foot
tn ench boller, I wiill use the bhest propoller 1
oan ind, and fully submerge the samo under the
boat without loading down the boat. What kind
of & sca bont will she be? A, We do not think
such a boat would stand rough weather vory well;
and for smooth water it might bo advisable 1o use
sido wheols.

(9) M. M. C. says: We are putting in a 50
borse power engine which will run at & revolu-
tions of tho crank per minate. The drive pulley
18 4 feot in dinmeter ; distance to maln shaft is 15
feot. What should be the width of the leather
drive belt? A. About 12 or I{ Inches,

(10) A. C. asks: How many times more wa-
tor will go through a 3 inch pipe than would
through a1 inch pipe? A. The question is too in-
definite to admit of a single answer. If the velo-
city in ench pipe is the same, the discharge will be
{n proportion to the squares of the dismeters. If
the head is the same for both pipes, and the pipes
have the same length,the velocities will be different
and the discharge will vary as the products of the
velocities by the squares of the diameters. We
give below Welssbach’s rale for determiniog the
velocity : Let i=length of pipe In feet, d=diame-
ter of pipe in feet, v=velocity of flow in feet per
sccond, and h=head of water In feet. Then v=

| 5 1
82X ¢h+yl wﬂ-(omm W::u)x;
(11) J. W. G. asks: What is used in the
navy for blacking bollers? A Paint made of
common charcoal ground in oil is an excellentar-
ticle for the purpose.

(12) T. W. R. asks: 1. Will steam after
heating a building,return to the boller, no matter
how much pressure you may have in the boiler,
that is, will steam return against 20, 40, 60 1bs. of
steam? A. It can be made to return, by the use
of a suitable trap. 2. Is the pressure equal oo all
sides of a boller ? A, The pressure Is greatest on
the bottom, on account of the welght of water In
tho boller. 3. In low pressure boilers, could not
tho return be run half way below the water line
as well as atthe bottom of the boller? A. An ar-
rangement of this kind Is not uncommon.

(18) R. S. Jr. asks: Will my engine, the
cylinder of which is 23{ tuches bore by 54 inches
stroke, drive a back-geared engino lathe of 16
{nchesswing and 5% feetbed? A. Your eogine
and boller are both rather too small for the pur-
pose.

(14) J. & C. say: We have a stationary en-
gine of 18{nches diameter,5 feot stroke,uging steam
from %0 to 100 1bs., and cutting off at 10 to 12 inch-

(23) A. L. E. says: A friend of mine states
that, to be able to run an engine ina small bulld-
ing in New York city, the engineer must bave
certificate showing that be has the ability to run
the engine. I say that he does not need it. Which
isright? A. Your friend’s statement is correct,

(24) A. C. McK. asks: 1. Is tellorium valu.
able? A. Yes. 2 Is it dificult to extract? A.
Very. 8. Isthere any market for the ore or the
metalin America? A. The market will bave to
be made, gince, owing to the scarcity of the metal,
it has as yet been little employed in the arts. 4.
What {s the probable cost of extraction per tun ?
A. The cost will bave to be determined by trial.

(25) R. J. P. asks: Can ordinary Indian ink
have anythiog added to it to make it indelible 7
A. Try the addition of a little nitrate of silver
Just before using.

(26) A. C, McK. nsks: How can [ extract
tellurium from its ore 7 A. Professor von Schroet-
ler bas lately published the following metbod of
separating tollurium In its free state : The finely
crushed ore is first digested with strong hydro-
chloric acid (in order to decompos=e or dissolve the
sulphides of arsenic, antimony, lead, ete.)and sep-
arated from the insoluble residue, which is then
treated with aqua regia, when gold and tellurium
are dissolved, and thus separated from silver.
From the solution thus obtained the goldis pre-
cipitated by protosulpbate of iron, and the tellu-
rium by metallic zinc. The gold is melted in &
graphite crucible with borax, and the tellurfum in
an fron pot, when both metals are obtained In a
pure state, the latter belng a white metal of from
60 to 04 speocific gravity and of great fusibility.
The present value of tellurium (fused) is abour
$200 per 1b. avoirdupols.

(27) W. L. S.asks: Can you tell me of &
safe way of preventing mildew in cotton duck
salls, etc. 7 A, We find the following recorded as
a good preventive of mildew : Boil the fabric for
several hours in a solution consisting of 50 parts
common salt, 4 parts lime, and 1 part alum, dis-
solved In a suitable quantity of clear water,

(28) A. B. O, says: 1 find the following al
loy to answer for repairing the damage to steam
chests, valves, oto., whioch bave been eaten out and
honeycombed by the use of impure suet, tallow,
and other bad ofls: First make molds of Russian
sheet {fron, bent at right angles where surfaces or
ocorners ure to be built up, stopped with red mold-
or's olay or plaster. Clean the surfaces: and If
there is no hold for the alloy, small holes must be
drilled In tho iron to secure the casting in place.
The alloy consists of 234 parts copper, 134 parts an-
timony, and 6 partstin. Heat the castingin a
common ladle todull red, and file the mold. The
alloy cannot bo worked down with anything but
file and soraper. I have saved with this alloy a
couplo of steam chests which would have cost $500
to rencw in a short time.

(29) T. H. W. asks: Is there any instru-
ment, similar to & thermometer, for indicatiog the

wheel 15 20 feet in diameter, welghing 18,000 1bs.,

with wrought iron key and links. The center is
held by two flanges boited together through the

(16) W. E. P. says: For extinguishing ker-
osene flames, I would recommend ashes from the

ately.

(16) A. M. T. asks: 1, Has the pump, nsed
on locomotive eogines, suction? A. Yes, 2. Are

(17) W. T. H. asks: Why irit darkest just

(30) M. R, asks: How can I mako ink to
write blue, and afterwards turn black? A, For
blue ink changing to black, take 3§ b, finely pow-
dered nutgalls, and digest for2or 3 days in 1gal-
lon of cold water; add to this about 8 ozs. each of
finely powdered copperas, gum arabie, and sul-
phate of indigo (chemio or Saxony blue). Heat the
whole to the bolllog point, and allow to stand
‘with occasional stirring for several days in a warm
place. Then filter through a fine linen cloth, add
a fow cloves, and bottle for use. To mako the so-
called sulphate of indigo (Saxony blue) : Dissolve
well sifted Indigo in 5 times its welght of strovg ofl
of vitriol, previously heated over a water bath to
about 1%° Fah. Neutralize the solution by cau-
tious additions of carbonate of potassa in the form
of & fine powder. Colleot and dry the preeipl-

(18) 8. nsks: Does cast iron contract or ex-

tract, and this it continues to do however low the
tomperatures may be carried. It is for this reason
{ron coples so accurately the molds (nto which it
{s poured while n & molten condition, and allowed
to gradually cool.

(19) J. McC. asks: How are pictures pro-
. | duced on white poroelain glass cone shades? A,

miunle prooess.
What {8 the coloring principle in ruby-stained
window glass ? A. Purple of Onssius,

(20) J. A.G, asks: What can 1 useon or in

g

81) M. C. asks: How can [ dress Arkanss
af..‘?.m A. With copper wheels, and emery
or corundum, th“ for
32) C. asks: Which is !

wiw’uu.mmu clothea? A. Uso

it, or what flexible material can Iuse in place of .
for the tollet & good variety of giyoerin soap, The

purposes. .
1. Is there an alioy that resembles gold, and ia
as hard as 14 carat goid after itis annealed? A

the use of a good tube of leather of sufficlent
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naaLhe ! 8 there a brass solder
that will fuse as easily as 12 cnrat goldsolder ? A,
Try 1 part silver and 2 parts brass.

(88) L. L. L. asks: Has the author of arti-

U;i which have been published in and paid for
by mmy periodicals, a right to publish the same
book form? Or does the property in sald artls
olea vest in the publishers of the periodicals, mn-
king {t necessary for the author to obtain permis-
slon from them to publish such book? A. The
right to republish articles in book form deponds

on the agreement botween the author and the
puhlll er.

(84) C. F. asks: Can common red earthen-
wu'e'bo.bynny process, glazed white olthor be-
fore or after the lead glazing? A. Fabrics of pot-
tor's olay are too fusible to admit of belng onam=
eled with porcelain. Try the following: Mustio
10 parts, red lead 60 parts, enleined tin (putty pows=
der) 26 parts,and common galt 10 parcts, Mix them,
and caleine and powder the compogition three or
four times. Apply to the ware (aftor baking)in the
mannerof a paint, and place agaln in the oven.

(85) J. M. says: I am using a cast iron pot
in galvaniziog, and haye been told that thezine in
connection with the cast iron pot forms moro
slag by galvanic aotion than a wrought fron pot
would, Isthisso? A. No.

(80) F. P.asks: 1. Can tho color of coal
tar be changed conveniently to a red or brown, or
any other color that would be suitable to paint
farm buildings, without changing its nature? A,
Neo. Use red ocher or red lead, 2.How can coal tar
be thinned? A, Use naphtha.

(87) E. D. says: | have a pack of playing
cards that stick together when affected by the
heat of the hand, and seem to got dirty very
quickly. Can you lnform me of any preparation
to prevent thelr stickingand to glve them agloss ?
A. The trouble Is due to the Inferiority of the
glazing with which the cards are enameled. Wo
do not think you can overcomo the objection with-
out the expenditure of too much time and labor,

(88) J. G. M. & Co. say : In cooking fish for
canning, we need a greater heat than 212° Fab,
gives us, We have used salt, and then chloride of
calclum, heating the water by steam. But the ol
from salmon, mixiog with the calolum, I8 bard to
olean off the cans after cooking. Can you tell us
of some cheap preparation which we can heat
(with steam cofls) to 240° Fabh.? A. It would be
better to heat the water to the requisite tempora-
ture by meansofa very modernte steam pressure.
The temperature of the boiling point might thus
be arranged to suit your convenience, and by
suitable valves caused to remnin constant. Satu-
rated saline solutions are objectionable.

(89) J. M., A. und others.—It is a popular
iden that the sunflower will proyent discase, but
we have no reliable suthority for the statoment,
It isnot used in medicine.

(40) H. W. H. asks: Is it possible to blow
glass in the shape of acylinder, with a very small
opening along one side? A. Yes; it is readily
done. The molten glass, as it {s drawn from the
pot, adhering to the end of the punta tube, is
blown into a pear shape, elongated by swinging,
rolled on a steel slab into the cylindrical form,
and slit through lengthwise, and the cone-shaped
bases at both ends removed. Itis then placed in
the annealing furnace.

(41) M_.F.,of Gaggensun,Germany, asks: Is
there & good gas tight membrane, not affected by
heat or water, or by the impurities (acids, etc.)
contained in the gas? A.This desirable invention
has as yet been very imperfectly realized.

(42) M. W. asksa: How are rain gages gen-
erally constructed? If a vessel 12 inches in diam-
eter above, and 10 inches at the bottom, and 8
inches deep, should be filled with rain water to
depth of 8 inches, would 3 inches really have
fallen, or more? A. Less. If the vessel employed
as the receiver is not a uniform tube, it should be
carefully gradusated before using.

What will remove the marks of so-called indeli-
ble ink from linen? A. Use & strong solution of
cyanide of potassium {n water. Asthe cyanide is
very polsonous, it I8 necessary to ayold contact
with sores or cuts in the flesh,

Do the crossheads of a locomotive make a re
trograde movement when the engine Is going
either forward or backward, unless the driving
wheelsslip? A. No.

(43) H. J. asks: Willoil evaporate into the
gir and dry away, whether on the surface of wa-
ter or not? Can water evaporate into the air
when Its surface 1s covered with oil? A. The ap-
plication of & film of any of the fatty non-drying
olls to the sarface of water will prevent its evap-
oration. The ofl itself Is not volatile,

(44) F. N. B. says: 1 have been trying to
make & friction muteh composition by a formula
in whieh there (s u large proportion of niter. The
niter spoils the composition; the mutchos are
good when first dried, but an exposure tw dawmp
causes them to become sticky, so that, wohen
placed in a cellar they will In 24 hours stick to
my fingoers like tacks to &8 magnet. Whea kept In
& dry place,the phosphorus slowly burns off, filling
the room with & strong garlic odor, and the mateh-
o8 ure worthless,. What Is the matter? A. After
prepariog the matohes, and while dry, dip the tips
into a moderately strong collodion for a moment,
and allow to dry. This will form a thin proteot-
fog fMlm over the friction composition. This Nl
1s not affected by molsture or other atmospheric
Influcnces, and does not interfere with the ready

Igaiton of the mateh when required. as the slight
abrading influence of the friction s sufficlent to
remos e the film, while In ftself itis a very Inflam-
mable substance, and sids, by the heat of Its com-

bustion, the ignition of even & common wooden
plint.

Seientific American.

(46) W, 8, H. anka: In it possible to he.
como sufliolgntly ndvanced In arohiteoture with-
out n tutor, to enablo one to complote the study
in nshort time undor instruotion ¥ A, 1t I8 neoos-
sary to take an extonded ocourso of study in the
oflico of an arohiteot of oxporlonce, whore you
will hnyo nocoss to bis Hbreary.

(46) 8. M, O, and others,—The dinmond oc-
ourd in the form of rounded pobbles covered with
nbrownlsh orust, Its orystals are in the form of
tho regular ootohoedron, but thelr fuoes nro of ton
nlittle convex. It has the most remarkable ro-
fenotive und dlgpersive nodon upon lght, s 0 non«
conduotar of electriolty, nnd I8 not noted upon by
nolds or alkalles, If the stonoe Iy a dinmond, it
will easily sorntoh corundum and quarts, aud will
have o specific geavity of from 862 to 466, The
spooifio gravity of quarts orystals ls from 260 to
200, while that of corundum, true sapphire, cto,,
18 from 8 0 to 410, A dinmond dealor alone could

glve n valuntion, based on personal examina-
tion.

(47) . B. & B, ask: What is the best mode
of cleansing the feathers of an englo, which nre
discolored by fly dirt and dust? A. Use freshly
propared lime water, It may roquire several ap-
plications nnd an exposure of soveral duys to per-
foctly clennse the fonthers,

(48) A. H. 8. naks: Doos nitro-glycerin lose
any of {ts explosive force when combined with
eurth to form dynamite ¥ A, The nitro-glyoerin
[tsalf remaing unaltered In the mixture, but, ns
might be expeocted, the dynumito 18 & much wealk-
oroxplosive, volume for volume, than good nitro-
glycerin,

(49) A, H, agks: Will it injure the burning
propertios of kerosene, or make It apy more or
loss oxplosive, to filter it through oloth or bibu-
lous paper to remove sediment? A, It will al-
:olr nelther (ts lluminating nor its explosive qual-
tlos.

(50) C, B. F. W, asks: How can [ test lnun-
dry soaps for adulterations, such as silex, sllicate
of sodn, soapstone, eto.? A. Dissolve a small
quantity of the sonp completely In w large excess
of bolling water, and filter through clean white
filtering paper. Observe whether or not any in-
soluble inorganio residue remains bebind on the
filter; if 80, oxamine it with a strong magnifylog
glase, and, I the particles appear to be homogene=
ous in character and transparent or: translucent,
the adulterant may safely be presumed to consist
of quartz sand. If opaque, and of a pearly or
dark color, it I8 probable that the material con-
#ists of talo, chalk, soapstone, barytes, or some of
the other numerous and common adulternnts, In
order to be sure that part, at least, of the realdue
does not conslat of resinous or other organio mat-
terials, the residue should be heated to bright red-
ness for some time before examination with the
glnss, To test for the presence of water glass,
add (to the filtrate from the above experiment) n
small quantity of muriatic acld, heat to bolling,
and allow to stand for some time. Ifa precipitate
forms, wash it several times with clean water,heat
it, and examine it as before.

(51) G. J. B. says: What effect on the
acoustic qualities of & room would a coye in & ceil-
ing have, the room being % x 47 feet, and 27 feet
high? The cove is 4 feet out from the side walls.
A, Itis not hkely that so small a cove would affecc
the acoustic qualities of the room.

(52) F. P. says: Iread that Governor Bag-
ley, of Michigan, suggests that all land owners
should plant a tree'during this our centennial year
What kind of tree would be most suitable as a
shade and ornamenttree, an evergreen being pre-
ferred? A. The Norway spruce fir is a good ever-
green for this purpose; the scarlet maple or the
sugar maple is a good ornamental shade tree
among the class not evergreen. The elm is also
one of the noblest trees of the latter class,

(53) F. R. asks: How many Bunsen cells
are necessary to effect the decomposition of wa-
ter, with moderate rapidity ? A, Two or three
cells will evolye has readily from acidulated wa-
ter.

(54) C. K. M. asks: 1. Will § 1b. No. 16
cotton-covered copper wire, for a primary coil,
and 11b. No. 23 cotton-covered wire for the soc-
ondary coll, and 1 cap of Callaud battery, do for
giving electric shocks ? A, Yes. Strooger shocks
would be obtained If smaller wird were used for
the secondary. 2. How thick ought the bundle of
fron wires to be for such a coll? A, About ¥
inch.

(55) J. L. W. asks: In takinga gun barrel
and holding It perpendlcularly, and taking & com-
pass, holding it on theside of the same and lower-
ing it to the breech, the needle will suddenly re-
vorse when lowered about half way; and on rale-
tog, 1t will again reverse at about the same place.
What is the cause of this change? A, In such a
position the gun barrel Is almost In the line of the
dip, consequently It will become magnotie from
the Inductive action of the earth, The lower end
will be a south pole, the upper s north pole,

(56 W, H, G.sayn: | have made an indue-
tion coll, 6 inches long by 134 inches diameter, with
a half lnch core of fron wires, using 2 turns of
No. 22 cotton Insulated cooper wire for the pri-
mary, aad about 26 turns of No, 82 cotton Insula-
ted copper wire for thesecondary coll, making the
latter about 20 times as long as the primary. The
vibrator {s attracted by the core, and works well,
I have insulated the two colls from each other
with 3 sheets of paper yarnished with shellae, and
put 1 sheet of varnished paper between each two
turns of the secondary. With the above 1 only
get feeble shocks on holding the two ends of the
coondary wire on my tongue, using 7 cells of the
gravity battery in connection with the primary.
A. Itisquite likely that different convolutions of
the secondary touch somewhere,and by thismoeans

the greater part of the action is cut off,

(67) J.B.J. says, In answer to several corres-

pondents who nuk a8 to how the variantion of the
mugnotio meridinn 18 reckoned: There I8 a seoular
ohange, neroasing or diminishing the deolination
from I to 7, nonunlly acoording to locality. There
s an anounl obaoge, affectiog the needle about
twlco ad wuoh in summer a8 in winter, There 18
o Alurnnl ehnoge, during which the declination at-
talos (8 mnximum or minfmum about 2 P, M., ne-
cording as Itis W, or E.; and there are also Irregu-
Iar chnnges, deponaing upon the condition of the
ntmonphore, magnotic storms, cte,, as well as looal
attrnotion, proximity of iron, ore, ateel, eto, It
must bo evidont to any one conversant with the
subjeot thatit iy practically impossible definitely
to locato a line with o given bearing from the me-
ridinn, with n surveyor's instrument, unaided by
gome oxtornal object.  The only reliable method
of determining the angle, If any, between the line
fn question and a true meridian, would be to set
up # survoyor's lnstrument over,8ay,the gouth end
of the ling, sight to the pole star at Itaextrome
olongation, nod drive a stake In the range thus
found as far off ns cnn be obgerved conveniently,
nod repent the prooess for the extreme western
clongation: midway between the two stakes is the
true meridian from the fostrument. The distance
from the midway polint to the line in dispute, di-
vided by the distance from that point to the in-
strumoent, will be the line of the angle between
the Une and true meridian. As the operation will
doubtless be performed after sunset, the sights or
crosshairs of the (nstrument will need to be llu-
minated by lght of lamp reflected upon them
froma whiteobjeot, A lamp or candle may be
used to detormine points at which to drive stakes.

(58) W. M. R. says, in reply to P. A. K,
who asks who Invented the first rallroad sleeping
car: In 1533, when 1 was chief engineer of the
Cumberland Valley Rallrond,between Harrisburgh
and Chambersburgh, Pa., we had sleepiog cars
bullt, which ran for sgome years. One end of the
onr was arranged in the ordinary way, with day
sents; the other end was fitted up with eighteen
sleeplog berths, for the night,which were changed,
for the duy's running, so as to make omnibus seats
on eaoh side of the car. There were three lepgths
of borthsand three tiers on each side. The top
tier of berths hoisted on a hinge, and was secured
by rope supports to the ceiling of the car. The
middle tier consisted of the back of the omnibus
geat, hinged and supported io the same manner.
The lower tier was the day seat along the side of
the car. At that period, there were Lwo coach
londs of passengers arriving by turnpike road
nightly from Pittsburgh ; and they were very glad
to have the benefit of the sleeper during the four
hours then occupled between Chambersburgh and
Harrlsburgh, on the old plate raill. There was no
charge for sleeping anccommodations.

(59) A. H. says, in answer to C. E. A's
query as toa dificulty with his alarm bell: T
think it arises principally on account of the brev-
ity of the contact between the hammer and bell,
If so, he can ascertain the fact by pressing the
bammer against the bell by hand ; to this the ar-
mature ought to respond. In such case, the rem-
edy would be to place the wire now attached to
the bell in contact with a piece of metal, 8o ar-
ranged that the hammer will be in contact with it,
at each vibration, a length of time sufficient for
the magnet to act.

J.8. J. says: Water is forced into all parts
of our building by its own pressure, through
iron pipes. Frequently Is heard a loud siogiog
noise hke air escaping slowly; but after the spigot
is opened and the water rans freely, the nolse
continues about & minute. What Is the nolse?—E
M.H. asks: I nave an open buggy of 5§ feet track,
front wheels 3 feer 11 iaches high, and hind wheels
4 feet 1inch. What is the necessary under axe?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN Ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjeots :

On the Aeroscope. By W. 8. H.

On French Apartment Houses. Ry N. L. D.

O Life and Blood. By J. F. G, M.,

On a Telescoplo Eye. By ——.

On a Book on Geology. By E. K,

On the Hidden Forces of Nuwure, By H. F. G.

Op Public Works. By J.C. W,

On the Financial Question. By W. H.

Also loquiries and answers from the followlog :
J.H . H~8. F.8.~L.5. W—-M.~W_.H, H-J, M.M.
.8, T—B. B, ~F.—F, W—R. B, ¢.~Q~N, W.~
1.J.—E. B. G.—R. MeM.—W, L. 5.

HINTS TO CORRESPONDENTS,

Correspondents whose Inquiries full o appes;
should repeat them, If not then published, they
may conclude that, for good reasons, the Bditor
declines them, The address of the writer should
always be given.,

Enquirics relating to patents, or to the patenta.
bility of Inventions, assignments, ote., will not be
published here, All such questions, whon Initials
only are given, are thrown Into toe waste buakol,
as It would fill half of our paper to print them all;
but we generally ke pleasure in snswering brietly
by mall, If the writer's addross s given.

Hundreds of inquiries unalogous to the following
aresent ; “ Whose I8 the best brick-making ma-
chine, and what Is 1ts price? Who makes colled
springs to order T Who buys sulphate of lead 7
Who sclls wire-stralghtoning machines? Who
makes vegetable parchwent? Who are the prin.
clpal lumber dealers in New York clty? Who
makes bung wachines ¥ All such personal Inguir
o8 are printed, as will be obsorved, In the column
of “Business and P 1, which (s spocinlly s ¢t
apart for that purpose, subject tothe oharge mon-
toned at the hoad of that column, AJmost any
desired jinformation can (b this way be expedi-

tously obtained,
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INDEX OF INVENTIONS

Letters Patent of the United States were
Granted In the Week Ending

March 14, 1876,

AND EACH BEARING THAT DATE.
(Thou marked (r) are relswued patents, )

A complete copy of any pateut in the annexed list,
Ineluding both the specification and drawings, will be
furnished from this ofice for one dollar. In orderiog,
please state the number and date of the patent denired,
and remit to Munn & Co,, 87 Park Row, New York oity

Advertisements, exhibiting. J. H, Crane......... 174,621
Alr, compressing, W. D, Seal... ..... ves 174,800
Alarm, burglar, Allen and Lathrop P P2 ]
Auvgoer, oarth, J. D, Harrls. .. e 174,815
Axle grease, W, Poters eresevane 174,138
Axles, setting metal. F. Bex (r) .
Baby walker, comblined, J. Erikson.
Bag holder, ffoush and Sarver,....
Bag, seed, J, R. Hamllton.......

Bale tle,J. 5. and C. E. Herron . 134,790
Bale tle, cotton, P, Siattery..... B N

Bedstead, Invalld, L, GIl...
Beverages, mixing, F. W. Tally
Bird coge, G, Seyfang. ...ocvvees
Boat, torpedo, H. F, Hicks..
Boller, washk, D, Burdge .
Boring machine, A, Phiilips..
Bottle stopper, A, Freygang.....cooueee
Bottle stoppers, ete., locking, T. mpwell.
Box, folding, D. Jackson..

Brake shoe, E. W, Leamon
Bristle-cleaning machine, J. Webb..
Bronzing machine, Landoltetal....

Brush, horse. H, Glesecke.............. .. 174,800
Brush, pocket tooth, P. C. McChesney.. 174,52
Buck board, C. V. Kenyon.........coceeee . 194,522
Buckle, G. H, Palmer....... «.ccoevee .o 174,84

Buflding, fireproof, P. H, Jackson (r) 6,994
Bulletin exhibitor, F. W, Ballinger. 19775
Can, W. 8. JOhnAOD.......cvverrenens . 174,521
Can,oll, 8. 8. Newton . 174,310
Can, Ol W, X OUNg oo rsovaasavsassse 174,752
Car brakes operating, J. E. hewcomb 74,698
Carbumper, J, EMer.......ccccviivennn 174.667
Car coupiing,J B. Corey.... 174,73

Car coupling, P, Hlen..... 5
Car coupling, Miles and Lee.... .
Car coupling, Perry and Dowling.
Car door fastening, J. Alfster...............
Car fastening, dumping, J. W. Marden ..

Car pivot support, A. Blood........ .cceuven
Car, refrigerator, E. E. Hargreaves
Car, refrigerator, A. T. Nafla.......
Car, refrigerator, J. H. Wickes....
Cars, ventflating, E. E. Hargreaves..
Carbureter, Porter and Grimes.....
Carriage, child’s, W. E. Crandall
Cart, hand, J. M. Jones...........

. 174,614
.. 174,812
.. 174,531
.. 174,882

174,71

74,732
Cartridge, blasting, F. W. Smith, 174,568
Cartridge, primer, E.Gaupiiiat ... ........ . 134,835
Cartridge shells, anvil for paper, J. Saget 174,705
Caster, furniture, D. A Fisher, Jr........ - T
Chalr, recumbent, W, Heath e
Chalr, rocking, E. S. Imelll. .. 1T,
Chandeller, 8. §. Newton........ .. bt I
Chimuoey cleaner, ete,, M. C. Beymer. 7,
Churn, W. L. Peterson........ voveees 154,60
Churn, rotary, L. Solb....covivivaanns Su
Cigar makers' board, J. L. Montejo.. 174,98
Cigarette former, A. B, Shaw. .. ......coviene e 150,563
Cistern, strainer, and cat-off, A, D, Parker...... 17,701
Clamp, joiner's, G. A. Naumann, . 14588
Coal breaker, D, Clark.. L e b
Colter, K. W, Manwaring R L A
Conveyer box, delivery gate, H. W, Caldwell..... 107
Cooler or heater, milk, H, A, Hangum....... ... 17510
Copy holder, H. B.Smith ... ....cvuuee e 1WA
Corset steel, J. A, Farr..... o 154,688
Cot, folding, E. W. Fyler... wee 13062
Cultivator, A 5, Baker...... o e
Cultivator, T. W. Kendall... « AT e
Cultivator, J. C. Leldy .. « 14,688
Curry comb, M. Sweet.... vene 150,008
Curtain fxture, W, P, Halnes «ws 10408
Dental plate, Q. A, Scott.. .. .. covs vrvninn cees 174,509
Digger, potato, F. A, Waetlg.... ...... e 1T4.580
Dovetatling machine, J. E, Haskell,........ e VLGN
Deills, valve for rock, J, Brandon. ... B
Rlevator, P, BIaRIS (®)cerere: cosoncisserveans 6,955
Elevator, F. Rochow, .. ....ccoie « AT 802
Elevator, J. B Sweetland. .. . oooiiiiinninniiie o (LN 1
Elevators, safety stop, P, l‘ Klu N1

Engine, fire, . W. Clapp
Engine governor, steam, W, Yates, .,
Engine, traction, C. R, Shiveley........
Engraving and chasing, B, R, Atchison
Equallger, draft, i1, C, Baldwin, .. .... "o
Byoginns, 1. AlOXADAOP. «iuvovnnnasanyrrennsne senns L s
Fabrics, pressing woven, Nussey & Leachman, ...
Fan,exhaost, K, E, Margreaves, ., ..
Fence wire, barbed, E,. M. Crandal
Ferulizer distributer, J. B, Heory..
Fifth wheel, vehicle, O, Gormaun,,,

Fliter, Fogarty & MeGoen ..o o
Fllter, sugar-decolorizing, B, G, Kiwes,, 1.0
Fire arm, revolviog, ¥. W, Hood, . ......... wees 1T

¥ire arms, imploment for, 1, Merelll,,
Fire hoss, stop nogale, M. Clomens. ..
¥Fire place, G. W, 5. Lucas,
Fiuld trap, A, 1. Therp, ...
Flotieg machine, J, Broughton,
York,culloary, Turner & Capawell,,
Fruls gatherer, K, A, Dartoa....,
Froft jar, A. W, Brinkorbott,
Frumt Jar, A, P Brooke, . ..oooe
Frult Jar, T, G, Otterson,
Funnel, lamp, W, Dodey
Funnel, measuring, D%, Koowmas, ...
Vurnace, steam boller, M. Lanfenhu
Unge, carponter’s, J. Vetteriala,, ...
Gas lighting apparstas, O, D, P Gibson,

woes 10T
w 1S
« TS0

venee l“.‘l’

Gan retort head, soif-sealing, P, W, lhehuu 1550

Glassware, making stemined, A, Sporber,........ 174,08
Graln binders, 1L 1. Bridonthall e, . ... l‘".ll‘. 1,608
Gratn bloder, B, Woolbury. .o, coo KA 858

Gratu sereen, J, C. Looson

o R
Grate, J. W, Wiillams, . . 1,0
Grindor, hollow -uo.l w unu. o BT 08
Gun earringe, L, W. Broadwell, .. e 1IL,TTO
Gans, macking, J. P, Taylor..., SATNTE, VT
Gun, magnaine, W, Gardeer, ... .o LN

Gun ool combiuation, A, K, Barthel, ... e

Harrow, wheel, Bramer & Dadger. .....cocoeisvere 1T,T6
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Molst,

Mook, brseket, K. C, Ford ..., e
Moops, machine for colling, J. D nn-nnu.h R
Marses, orth mugzle for, O, F. Mhelpa. .o LW
Norseadoes, punching, "

Howe, chamber for nﬂn.
Nowe coupling, B. Tyler.....coooimes
Mose, ehaatio, B, Tivey . ;

e 150,712
voe 1TANTH
e LR

Nowse, wooden, J. It Nm ). 6.5
Nydmat, T, R, Balley, Jr. (v), old 'l.”'
Nydesnt valve, Kupferio & White... L e
Joe crvam freczer, It Marbert ... : :::

Joe torming, T. B MeFadden. .. .
Iohaler, X, L. Donalson.....
Insects, destroying, A. Wiipert
Tron and steel, making, J. J, Johnaston.,
Jnck, wagon, A. T, Jones ...
Jeck, wagon, A. E. Van nm vesstus
Japanning battons, ote., C. M. mmm

L™
e THLED

« 15,00
Wi
R L N

LA
o T

Key goard, .dj.ﬁll\lv J. 8 Wilson, ervenes 188, TH
Kotte hay, P. Trimmmer. ..o 1% lm
Knltting machine, citenlar, 0. Mekford |
Knob spindiec fastening. W. T, Tayler.......
Knobe to spindles, sttaching, J. H. lAB.ll
Lamp, street, B, Olarke. ..ooooeiininion
Last, M. C. Mouiton
Lateh, locking, F. Klemm

. 106
s 154,60

Latoh handie piate. door, W, Gorman. ...

Leathor, eto., extracting ofl from, 1. Bent........ 1.
Leather-erimping machine, Roblnson & Lister,.. 174,584
Life proserver, T\ Beok .. ... o . S K
Lightning rod weather vane, C. ll smn.n o 174,808
Lock and alarm, P. Shellenback. oo LATTe
Loom temple, Sottle & Carruthors.... 174,561

e 1TTH
o 174,80
LT e

Looms, wire motton for, W. Webster..
Mat L F, WIams. ..ooovienns

Mesanre, Hguid, G. W, Aldﬂrh .

Meter, Auld, J. C. Guermant,, - m
Meter, liquid, 8. D, A Mnun ....... AT
Mop wringer, B, I, Hotchkies, .. (R )
Mowars, grinder for, W. B, Grosh, o ATe
Mowling machine, C. M, Daboll,. R AL
Naphin holder, 0. S. BOMA i coviiniin cennes 170,07
Noodles, holder for grinding, 1. M. Dixon...... 174,782
Nut look, G. F.Jordan. ... «v coovvvanenns R k)
Nut leek, J, Nelson, .. « 1N 80
Oll refipery, W, Doc : 1.
Ofler, Ramsden and Bowlub. oo 1T E
Ore pulverizer snd separstor, T, Carter.. .. ...... 174,600
Padloek, combination. W, Ofr... coovveiniviinnnn 1T, M2
Palnt, elastic, A M, Dean.... ... S LN )
Paper cartridge shell anvil, J m«l o 1T
Paper cop tubo machine, W, M, \hrﬂnnl L1
Paper pulp engine, 8, L. Gonld, ... 174,800
Pavemeat, E. MoDonald,, ..oooiiiiee B b N
Pavement, conerete, A, Van Camp, . 154,048
FPencll sharpener, A, G. Boaby, ....oooivene 1M,
Pencll sharpener, eraser, ete., J. l‘oxnuul.l < A0
Pisno frame, A. D, B, Wolff., . S N
Plano pedal sttachment, C, F, (hﬂ'll‘nln LN
Plcture cord, B. H. Tyler..oocvviaaiinenns 194,647

Pill machine, J. Dunton
Pipe tongs, G. H, Buzzell, ..,
Pipe water, A. J. Connelley
Plrman, R, Datton.....cooviviiins oo
Plave, carpenter's, K. G, Btorke,,
Planter, corn, R, F, Risley ..... .
Planter, corn, T, B. Wallls......
Flanter, cotton seed. J. C. Cox.
Planter, sced, J. Dana.....vvviaiins
Plating, nickel, Maggio and Mafola .
Plow, rotary, W. H. Foye .. ccooeie winnnns
Plow and bean parvester, J, O, llnmln

Plow ridiog attachment, H, L. Carrington..

174,790

« 13,618

Pocket book fastenings, D, M. Read..... 194,799, 194,70
Projectile, L. W. Brosdwell.... .. AT
Pump, Eby and Flester........ AT
Pampa, i, Tyler...... HVERYTS ve « 1T4STT, 178 0
Pamp plunger, J. 8, Engle lr)..... sssssecveces (8,003
Pump, submerged, L, T, Harper.....coviun.s e 1T

Pamps, eto., valye for, Lemmon and Dovault,... 174,688
Punching and shearing, Colton and Geer.... .... 174,72
Radistor, L. Glll......... »anessas .. 134,80
Rallway awitch, J. B, Corey . 190,602
Rallway switeh, B. Dickson
Range, N, M. Stmonds
Rectifylng spparatus, J, C. Smith

oo 170905
. 178,008

Saah fastener, W, H. Britton. ..., e
Sash fastener, B, V. JE2KS....ooviiiiiiiinnrnnr van 171, 6%
Saah fastener, L. L, Northrup....ccovvvvviiinnninn 174,68

Bash fastener, W. Ormsby.......... 154,70
Ecrews, capplog wood A F. Bradley.......c...... 194,74
Seal, metallic, A. Friedrick..... oVeaxasson e T
Seam, welted and covered, H. A, Blanchard .... 174,%(

Separstor, middlings, M. N. Etwell
Sewiag machine, Porter and Baker
Fewing machine winder, Keanedy and Kinny...
A L R
Sheet metal die, . Martyn........ ..

Ships, copstruction of . C. Hemje
fdewaiks, construction of plank, W. Hruley... 154,09
Siate cover, E. I, Phelps................
Sletgh beall, 1. J. Atwood ..., y
Soldering spparatus, C, Debaw,, ., .. 154,791
Soldier’s scoouterments, H. Metealfe,
Btalk cutter, J. C. Leldy
Sampoanceling machine, W, Livingstone

............... 174,50

Scientific

oo 154,00
. TN

Vehiole Afth whael, C. GOTmann. ...,

Vehtole seat, 8 Gllzinger, Ve
Yentiiating rooms and hnlMinlo,J Eveloth, m
Yosstls, propetier for, T, M. Rankin. ... 1.
Wagon heake, O, T, Baker . « S |30.n’.
Wagon brake ever, 8. J. MeDonal.......... . |:o,m
Wagon bound, W. Mercer : LR
Weshiog machive, D, snd D ¥ I\om o . e
Waahing machine, D, Jeunings ceaio 1M
Washing machine, C. A. Lockwood .. m,‘u:'
Washing machine, B, Tarr 1
Water trap, waste, Rodermond m.l Corrigan 19,
L 100 | Water wheel, H, Walther. .. 14,0
Water wheel, W, X, Whipple 124,000
Water whee!l, A, N, Walf,, 1L
Whistle and fag combined, W, Tt r-n M0
Wind whee! and gearing, 0.8 Oberdors r)....., S.on
Windmill, Daker and Snashall (1), .. e AWM
Windmill, Rrower and Heed. LT
Windmill, G, A, Swarte (fh.oooonn .
Window sereen, C. B, Sbheldon 1.
Wood.bending machine, 8. K Nalley 1.,
1.8

Weeneh, W, J, Squire...cov vevns

DESIGNS PATENTED,

9,188, —Coryix HANDLE Sookky N, Il Burr, W, Mer-
Wen, Ot

2054 ~Sniny Boson, —8, ( ohin, New York elty

AN —Onn's Canmraox, 1, Cole, Newark, N, J,
.18, —Tuiswixos, ~G. H, Prindle, "hiladelphia, I's
.50~ Fraa floroEr —J W Barth Jr Julisdeiphin s
',I." Pax.~L. M, Beard, firooklyn, N, ¥,

2B ~LaxrEnx.—J. H, De Darry, Phllsdelphia, Pa
9,180 —Cuarx Lixss V., Draper, North Attleborough,
Mass

.04 I KaTANDS, ETO0. -0 ¥. Yogelstrand, Kensing.
ton, Conn. :
9.4, —Prx Raoks.~ O, ¥, Fogelstrand, Konsington,Ct,
9,048, —IXRATAND, ~0. F. Fogalstrand, Kensinglon, Ct.
.00 —Fax,—J, A, Lynch, Washington. D, C,

[A copy of any one of the above patents may be had
by remitting one dollar to MUxN & Co,, 531 P'ark Row,
Now York olty.

SCHEDULE OF PATENT FEES.

On sach Caveat,....ooovee PPN SR $10
On each Trade mark. ... ..823
On Allog each application for & I'-u'nt (l! ymn)... s135
On tssuing oach original Patent, ..o ..820
On appeal Lo anlnun-m-clﬂof..... ..Blo
On appeal to Commissioner of Patent ..820
On application for ROMENO. ..oocaiie ..830
On Nioga Disclaimer...... ..810
On an application for Design (B) years).. s10
On applioation for Design (7 years)...
On spplication for Design (14 yoars)...........

S.dvtrtiscmtnts

Back Page - « == 81.00 aline.
Inside Page =««== 75conts aline.
Engravings may head advertisements at the same rate
per line, by measurement, as the lotter press, Adver-
tisements must be received at publication office as
carly as Friday morning to appear in next issue,
FLEETWOOD SCROLL SAW,
Especially adapted to the

Finest and uuuu Artistic Work,

ch
("'um'n';‘ln ahas, St CeoNY
( and M
§P™ Evory Mwnlne Warranted as ro-
presented,  Price $10 to §15,

Sond nump for )ncrlmlvc Clroular
and llln ratad List of  Dosl T‘ for
)| Acm.nkuoxns. KASELS,

08, &e
TRUMP BRO'S, M'P
i imisgton, Del.

BOILER AND PIPE

Coveri

Patented aod only reliable article, Saves 20 percent in
fuel., Also Manofacturers of Roofing Materinly,

Asbestos Felting Co.,

316 & 322 Front St., nr, Gouverneur St ,N. Y,

"~ W. STOCKWELL & CO., Portland, Maine,
¢) o furnish Best Power Draln Pipe Machinery., Mix.
Ibg ano Packing done by Steam.

\CROLL SAWS—~We have 8 Moyer's Iron Frame
lmpro"'d Beroll Saws left that we will ool)h‘uo

CLAKRK, SMITH & CO., For: Plaln, N.
:rmnza $3—We have a lme lot of general foun-
dry Patterns (collection of 3 years) that we will sell
cheap, baving no use lor them.

\‘BTA\'TA\TEOUS SELF-ACTING OOPYIN
PAPER Coples Scroll or Fretwork Desigoa, Leaves,
aces, Flowers, or any article where a pe ct draftis
deslred. No tracing of iines or sppATALuS used. Scroll
Sawyers cannot afford to be without it. Chemicals and
lostructions 80e, COPYING PAFER CO., Mendota. 111,

American,

REVERSIBLE
HOISTING ENGINE

FOR ALL PURPOSESN
[ | hup simple. durable, and affoctive
L1 lm).u (mll M'F'G CO., 165 t'ear] 8L, N. Y

Niind Atlle Mortistag and Poring Machines will mortise
|-~ Hiind Stlles st once for Fized Siats, In all kinds of
ood, regardiess of knots, making 30 per minute, leav.
Inl them cloar of chips, -na will hore for rnllln& siats,
1w |vrr minute, NUCK, Lebanon, 2 i

BLAKR'S PATENT
Stone and Ore Breaker

nd brittie substances to
Also, any kind of
d for (‘olr‘cnl &o,
Address BLAKE UNUBHER C
Nr' lhvrn. Con

Wrecking or Draining Steam anp.

12x24x30, Capacity 3,000 Galls, per Min,
Used and Exhibited at
CINCINNATL INDUSTHRIAL ) ‘I‘nﬂ‘rlrw
P FOR SALE AT A lll-AIN. s |
Apply to COPE & MA\'WHI M'V'G CO_,
HamivTON, O, 0r CIROINNATI, O

R. A. Vervalen's Brick Machings,

Made st Haverstraw, Rockland Co. . N. Y. Making llnr
|rnm-ulunmahr\ctu»«llnu»aﬁule Mnd(urclrﬂ:hr

“fAh TED—Purchaser for h hoavy #ix roll four
side Planer; Fianes 21 Inches wide, 6 iInches
lhlrl tn perfeet order and cheap > -

E. . BULLARD, 48 Beekman 8¢, New York oity,

l IDGE'S FOOD yox INFANTS & INXVALIDS I8 the stand-
ard preparstion of ita kind in England and America.

FOREIGN PATENTS
THE CENTENNIA L.

There is no doubt that our Centennial Exposi-
tion will attract to our shores multitudes of repre-
sontative people from all parts of the world, and
they will take home with them many of our best
Improvements to introduce into thelr own manu-
factures.

An unusual opportunity will be offered for sell-
ing to these poople such forelgn patents as bave
been seoured on good American inveations in the
respective countries from which these visitors
come.

At the reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to ocour again, if they do not avail them-
solves of the opportunity of securing their inven-
tions In foreign countries at once, 5o as to have
their patents ready to negotiate the coming sum-
mer.

For cost of patents in the different countries and
the conditions on which they are granted, send for
pamphblet containing full information.

Addross MUNN & CO.,

87 Park Row, New York.
Braxon Orrice, oor, F and 7th Ste.,
Washington, D, C,

OPIUM:=E: ::“:‘..t“::;,.-.?rm
Pays to Advertise. ==

Every business man sdmits the necessity of advertis.
ing. All who bave tried It know the ad and

|f\|nn 15 1876.

—
ROUCHT

BeAmS & GmorRs

HE UNION IRON MILIA, Pittsburgh, Pa.—
The attention of Engineers and Aretgtects is called

to our tmproved Wronght-iron Resms and Girders (pat-
ented), In which the cowpound welds hetween the stem
and flaniges ,Which have proved so objectionsbie In the oM
mode of m. lnufvturm..ur entirely avolded Wrm pre
pared to furnish all slzes at torms ae favo nmr u can be
obtained elrewhere. For descriptive (itho « Mddrems
Carnegie Brothers & Co,,Union fron Mills, uhunh.h

WHIPPLE'S
Patent Door Knob.

Awardod a Bronse Medal at the American [nstitate Falr
for IMi4, The Judges say: * We consider this method of
fastoning DOOR KNOBS s great improvement sver any-
:)b'!n yeo luvum:i lor;&u pnrpdou “!n" ol'ﬂ“le- the ase
£ MCrOws Al men.u can r ated to sult
any mlclnm of " Send for ("ln::r.
AHKKR 0 'HIPPLI omn-m

MACHINERY.

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.
JHanons, mn.m&mmmkgs,mg, -
G L R R S, .. cun.

$5 to

T

per day at bome. Samples worth §i
free. STTwsox & GO, FPortiand, Me.

Inter-State

[ndnstrial Exposition.

CHICAGO, 1876.
A GRAND EXHIBITION

FYOR THE

CENTENNIAL YEAR!

ENLARGED & IMPROVED 1x ALL RESPECTS.

All Manufacturers, Artisans, and Inventors will con-
suit their own Dest Interests by making a special effort
1n 1576 1o bring thetr products before the grest Western
public and thounsands of visitors from abroad who will
certainly attend,

Will Open Sept. 6, I1876.

Aﬂpllut.lonl received at any time. For blanks and
information, apply to

JOHN P. REYNOLDS, Secretary.

¥or fartber
J. RESNEDY & Cu., Richmond, Ind.

$ A WEEK. —Amu wanted everywanere. Bo.
4~ siness permanent and first-class,

| L0 N B

OLD ROLLED
SHAFTING.

and for sale
....z.

Iwsngee. 'h

w%m

profit of so doing. But It is not all who advertise that
do It advantageously, and in the most effective manner,
to derive the grestest benofit for their money. As A
rule, It is the best economy to advertise what one bas to
sell or wishes to purchase, 1n papers having the largest
clrcalation smong the class of persons likely to be In-
terested In the article. Parties having Mannfacturing
Estadblishments to sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Bulldings,
Furraces, Heating Apparatus, Steam Engines, Bollers,
Wood and Iron Working Machinery, Agricultoral Im-

GENTLEMAN OF GOOD ADDRESS, AND
who bas a considerable sequalntange with Spin.
ners, Manufscturers, and Merchants 1n land, and
who is about to spend five months there, desires to ob-
taln an agency for the introduction of { ventions or to
negotiste other business (n Great Britaln. The best ref-
erences given and required. Address P O.Box 2881 N, T,

l WILL SEND Y AML\ DOZEN RAMIE NAPKINS
for We. Address G. LARE.P O.Box35 N. Y,

1 . or Contracts for Engineering Works of all
unda will find that t pays to advertise in the SCIEN-
TIFIC AMERICAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertising medium cannot be over-estimated. It goes
1nto all the hine snd workshope in the y.and
is taken at the principal lfbraries and reading rooms in
the United States and Europe.,

We Invite the attention of those who wish to make

l‘O DUPLICATE P-m.-rne. Plnne, & Drawings
A of all kinds onto Wood, Stane, or Iron, use the im-
proved Impression r‘q;‘e aco!nn. & cents

ORGE 1. RICH, Lyine, Mass.

Ir You anx xor Usixa

Lehigh Emery Wheels,

15T
Sthab vipper, G. 54. Goorme, 3r: (1) . " '“("n Send to-dsy Tor cireular, L.V.E.W. Co. Welssport, Pn
Stoeking clasp, B.J. Greely,............. .50 | A DJUSTABLE SWING FOR DOOEWAYS, ETC.—
Ntove grate, J. A. Keed. 195,640 Patent allowed March$, 1576, State and County

Stove H4,C. ¥. Greenmaa. .........

Stove, parior, Dickey and Liddle. ...
Btove poker and tongs, Smith and Wilkins
Btove, reservolr cooking, ). E, Paris (r),.
Table, extenslon, J. Bagant
Tackle blocks, makiog, ¥, §
Teag, J. 1. Domabhue,,

Thrashing machine, ¥ nur
Tide power, A, Mallory. .. .....
Tobacco,curteg, J. B Day P sioides
Tobacco-stripping machine, D, M, Hall....
Tooth pick, G, Clark, Jr, ...,

Toy pistol, B. W, Churelint

Toy rattle, E. Rice,,,

Toyrepeatiog plstol, J. W Ohflins
Trimming, T. 1. Oakiey

Trom, E. K. Ehatiook

Tweer, Spidie and Holtnes,

Umbrells, T. W. Wartield

Varnish composition, C. McUanuell, Jy

Rights for Sale. Address C, COSNW -
:rgu:' st Pml‘dean- Pa. UL TN, Aate

HO WANTS A FORTU \'8 7—Patent Rlubu
for Sale of tho best Sewing Machine nllnch.ncnt
fYer seen, mple %0 cents, Address E. M. JONES,
Box &2, Ihochmc Ont., Cansds. Agents wanted.

VIRCULAR SAW MILLS, PLANERS, AND OTHES
( / Wood-working Machinery, 'made by S. HEAL l)’ 4
SBONS, Darre, Mass, Prices low, Bend for circulars,

PUZZLE CENI ENNIAL CARD

fHY WANTEL v R
ENT_FOR 10 CTS " ADGAES S ERe
"F( LBER T LYONS NY

CELEBRATED FOOT LATHES.

Foot Power Baok-geared Secre
Lathes, Small Hand and Power I'l::
g era for Me tal, Small Gear Cutters,

SHde-roata, Ball Mac hines for Lathes,
| Foot Serall Saws, light and heavy .

Foot Clrcular Baws, Just the
thing tor nmateurs and artl
sunn, Selling everywhere Send for
[lustrated Catalognes

N, BALDWIL,

« Laconta, N. H.

thelr busl known, to the annexed rates:

Back Page........ «vun-es $L00 a line.

Inside Page............ ey TS 0 B, Lon A
Buxiness and Personal... 100 a line. -

Engravings may bead advertiscments at the same rate
per line, by messurement, as the letter-press. Adver.
tisements must be received at the publicstion office as
early as Friday moraing to appear (n next issue.

If anything {s wanted in the mechanical line, advertise
for It In the SCIENTIFIC AMERICAN.

If one has a patent or machinery to sell advertise in
the SCIENTIFIC AMERICAN,

0

The Supplement.

Next to the SCIENTIFIC AMERICAN, the sCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest olr-
culation of sny paper of {ts class published. The SUP-
PLEMENT Is & distinos publication from the SCIEN.
TIFIC AMERICAN, and has a large cironlation other
than among the subscribers of the regular edition,
Terms for advertising are very low, as follows:

Back Page, tinted Cover. .. 85¢, a line. Baon
Inslde Page. ... ci.neeenens 200, a line. | INRERTION

Discount for large space, and 10 quarterly sdvertiser
Address the Publishers,

Munn & Co.,

37 Park Row l!o' York,

ACHINERY OF D(PBOV‘BD STYLES FOR

making SHINGLES, l!! and STAVES:
GAUGE LATHES for lut 0 ANDLES. ge
ers of Law's Pat,

m!os & CO Loc s‘"‘ﬁx.-

chtne, Am
HOW MADE IN

VINEGAR 7" Rotasirom

Gg « Molsases or Sorghum, witAouf xsing drugs.
ress r;.ucx.m:u- .V-unw

SOIENGE REGORD

F'or 1876.

This work is just fresh from the press, and al
the orders which had accumulated bave been
filled; and the publishers are now ready to receive
new ones.

The Screxce RecoRD for this year—the fifth of
ita publication—contains 60 octavo pages and &
groat number of engravings, (llustrating new dis-

ooverle-‘.r novel }nve‘:lilm mm
Dlnov:l:- in the varfous and Sclences
that have muplud during

LOGY utn mnm.oor.
BIOGRAPHY AND NECROLOGY.

u-unvenm-ﬂ
mmmu Ara W "'}t
unnlrud
monn.'%- mm.umﬂ%
All the preceding volumes
muummu“ﬂ:‘w;‘:::
.vo volutmos, 1572, 1578, 1674, 157, e aiction. WL
volumuoonnrlnlmnll? of Inf A preserve,
onqnudmtormofm““‘
umaooqm‘-"u.m.
New York olty
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BARGAINS IN MACHINERY. RK & COMPANY'’S
e, w_j‘,ﬁ. PATENT SELF.OILING, REVOLVING STEEL  SHUTTERS TRADE EN CENGINE,

m. y fitted 10 Btore Fro Rear Windows thor { [} FIRE AND BURGLAR

ILOIIINI . EK) .ndtﬂordl tboohm tocdon LaMo WoOD Ai og k "i'? Rl o Yarigne kinds of wood, suitabie for [fomeiess ta_ (lrpanua Pq'”:s

AT TOoO re Fronts, ouses, O ru. b"\lllonl 7 uttars are solf-soting require no machinery of (‘u" au?m

g TS x - . .w‘u fe. ul l- "} 12 ﬂ o'.“"‘ o ‘"t:t:’l‘ud:'-:l? :oo&teo-:' The ary budwu}a in Appearyhes. And are t{:-‘mﬂ and - lo:.l Every Eogine indicsted,

. s XN N..¥ - 171.. rrect
=15 In. $30; 2 fe.x14 183516 tu. m; " l’\ xid 1o, mox Iding, Lenox L Bailding. Have been for years tn | 1?'-:-':;'-?-11'&1:3;.:'::" thro u‘wn‘ﬂmn. T -e w
tn.owgnu L 30 ¢ od Gear Cutter | and Are sadorsed by the —ammmmum--ma CIL AL Noaet 1o sy

” Miller, 3 in.. 3 Ml !u:hlne x'h""‘ AMES 0. WILSON, Man 18 Weat 30t 8¢, . New York, e pranted sporice. %
: V:rltal‘ Drin w- L{; :inl t Spliner and at Londen. .. @luu. Beritn, Melbourne, &¢., &e. m‘r"""

Heavy, doubie Press, $300 Y h‘a‘ f‘ h olcnd ‘for Price List sad Cr-

No. 2
Cut! lrlldxltn r, capacity 1\ tn. , 1'5.503
ey & Tussell Rolt 5!&. T T ’Bn n.d Drilier,

P )
#1%; Round Portable Forge. &20; §3; Back.geared, Serow” To Philadelphia &’.‘5{,\' Pond S TOOIS. roo» M've. Co.,

"etweon centers: ?m'i'z"" “:'n?. ring. taroife From any polot in U. & east of Utah. ENGINE LATIHES, PLANERS, DRILLS, &e. Derios, O8%0:

Rt o ; ‘Abore R R. Ticket Gt also ARSI
Ll U T GEITQ,.-..M.,...M SR WAL g e | BINT TOOLS
Exl‘l u..:d:t ;6 (313 in. 4220 $10 eash & "ﬁ'

Yor lluhlnuu Ju'olm Engravers, Watehmakers,

FREE TICKET '

Hnluux & HERCHEL

13 10
13 In. w8 T3 6 1ExIs In,, $163; AM“."“ w woa YO Manufacturers and Patentees—Use- | 4 nigtanry, snd ot Also, s fine assortment of 'Ilo
L $UT: S LX) In, B 1. n...gx‘ : N card, anted fal patented artieles for manufacture, | and stoel ‘vm Buppiles ot FRARAE & 00 5, & O
LIS T X In. .h ., Ll sultable for sale by hardware deslers. Cash will be paid | ham 8¢, le unnl for the new screw uu,ck.

for patents, or advance made for roysity. Addrems V. ¥, |

PRATT, care Paart & Co,, Baffalo, N, Y. Pms —Insiant Relief and BURE seltcnre
sent VREE, I bave no hambog medi-
i On “ Oven, hqam"uo W ihe 3 00 The TOLL-GATXE| ﬁi‘.i?.'.’.'“'”"’”",‘.‘,’ A | Slne to sell. P, W. PUTNAM, 9 Eart Brosdesy,N. ¥
L fnd! Addross mmm Y.
eh:',':?'.‘.',,‘ 'y chuck, #50; 13 0., Jawed Wesicolt, N, All sizes atlow prices. 8. GOULD, Newark, K, 3, | o oo ud

PORTARBLE AND STATIONARY EN- .

GINES AND BOILERS. Wall St. Caricatures.
‘”“"“,'?h';‘“"“"‘ horizontal l.;:g“. cylinder 1xiS. | 4 NEW BOOK. {8 PAGES, containing 14 engraved
g T ngtae P s “m m Sy 0 b " JUStrations, WITH INFORMATION FOR STOCK SFECULA-
00:' REiney p. hor. Botler, .mu. Tous. Price, cloth covers, loeenu paper covers, free
©2.p. hor. B dn 'h.p; Locomotive fox by matl, 'rdx\nml‘gnz &'CO., Bankers snd Hrokers,
Botlers, each # nrieht, J %.D. cunwocx“' O At Rl e

TthiEEIUWHGEI\pluEEe bi

Engine offered to the Pablle,
Price, { Horse Power..

e ‘..‘::‘é'.."z“u“‘_' "if::'\é' "‘:‘:"B:“""T:‘ -9 THE IMPROVED .- E,‘ Y
¥ Eagine 12x24, $740: P, ui ne, wogt e “

Sir R E SR i U NIAGARA. STEAM PUMP, B

.vtm Engines, .|m . m ﬂb 2 ~Adir g A""‘“ leurly “‘\ ‘ Price of Rationary Vnnnu

Dp. BEA. -%ny and g&, w;:- ﬂ‘ Wilhout Bollers,

b.p. Portable Engines, mnd” sta. hor, orman ubbard, { Horse Power.......... o 8180

mu. 32— l.p. n) %dn:w SOLE MANUFPAOTURKE, , 1o 'l? "o", l,o'" . - S

2-18 i p.’ Portable E b a ExGINEs AND BOILERS, : p ANING "M cH'N°M HINE &c
. Roh: aprighe Engiie, and 16 b.p. Batier A2 bop sia: Pulles, Shafting and Hangers iyt oy e G | WAULIDEERLEY AC '
; 10 h.p. ’“‘aoﬂ" u’ % Pomb Do a M. (TR I;I BIGELOW & CO0., BENTEL,MARCEDANT & CO
; " ind upright B .g?ner. 05”"“‘ ‘"".’?;Eﬂ:'ft ATENT DO ——msx o lxﬁmc&p&';ls%xs?&xg_ ow Haves, Cean. HAMILTON, OHIO.

SRR R R |t STEEL CASTINGS.

w0 5 1 - a7 oor POWER TENONING MACHINES FOR SALE,
h%u m'ﬁk"v 3 .'sn. Portable Eo- om bl Rt A e 2t 8, C. HILLS, 51 Cortiandt St., New York
ne wood us, $305 . Root Sen- g .
gl‘&m sd_et‘E Boller. OSN;“ 5. Roper or Hot Alr En- Mmm :,'f: gy B c“:‘l'g“""n}'r""‘u‘“" SoE ST $12 & day o Bome. Agwase wanted, Outt and

- \N X.h.p. 4 for circular and price st to CﬂPﬂTlill DTHL TRUE & CO.. Angusts, Malne.
.n..}wr. dBollurm 23 h.p. sta. hor, Buil. OTIS, BROS, & 00,, | S

r, §90: l!n.&em Whistle, N ‘j!! {can be heard KO. 348 BROADWAY, NEW YORK. TASTING CO. .lnuu LN }’huu lonia, Pa,

miles): 12 in. Steam Whistle, :Sn. 8 Whis-

: & y y TENT
FonTamLE mvouvis axp cimov.| Lriie w i bera b | JOR CHARLIE'S PRESENT, m"

Bl “md Jmlm Lathes, aung Prenu 1‘:- Get the TOM THUMB TELEGRAFPH, pot up in nes - tchhg
3 h.p. Portable Engine. & fi. Circalsr Saw Mill, set | Biowing Parior and c"""‘,,"'n'“‘m e ,-'M‘"%{u ttle boxes ! workiag der, telegraph ap- | and Molding Machines, Gray and Wood's Planers

o — and o d.wor' M lt .
"’”“1.“-.“"‘“"“ wo large [)['g LB—ICONO!IICAL Local Agents mt«s n parstus, dattery, key, wires, and chemicals, complete, g“}\ s(‘)on 'S nA?‘ﬂlN! co'?;\ Ll:em >

saws, shafting,
e oo Say Sl Ber W .,J;,';,",.‘?‘,':.‘f_",‘,"n".ﬁ every town and county. For circalars and price lat | ready for operation. Price $.50. with full directions. | gaiend for Circulars, etc. | 172 High Si.. “foston.
saws and arbors, all belting, etc., all $1.675, ol\t: (E O, s Coustaat Street, Philadelphia, Ps, | Ca8 be seen n practical operation at the ''Sclentific

CIRCULAR SAW
) in. 6and 5 gauge Disston Saw, mo oh: Hoe -
serted tooth Saw, $70; 43 In. Emerson inserted tooth
Saw, g 2—-$61in. (uu? gauge Sawas, each §35; 144 In,
Saw, 3 1=521n. 6 and 7 gauge Saw, $430,

HOADLEY
PORTABLE STEAM ENGINE

American'® ofice, 37T Park Row; at Packard's Dusiness
College, 88 Broadway : and many other places. Besidea
telegraphing, many beautiful experimenta can be made,
such as the magnetic carves, electric light, lfting
welghts, making compasses, magnetizing knlves, elec.

Gutta Percha

INDIA RUBBER. I[mported and for ulc by
P GEORGE A po}\Lul‘\ & CO
%0 Congress St,, Boston, Mass.

SAwW Hll.l- AND WOO{D WORKING

MACHINER R Y oat e ~ tro-plating, &c. F. O. BEACH & CO., makers, 34 [: ’ P
:('ﬂ Clrcular Saw Mill. set works, saw, belting, ete., e a3 3 t t Um
R S b e L I | Cuit) S mear Conter .. New York. Munp & Co’s. Patent Offices.

1. . §350; 2 Patent Set Works, N - nch $50; Up and BAUANUDG WMt

i e phae EAGLE FOOT LATHES, —_
hoels, $17; -séru Heaa Blocks, m mb Brown With Scroll and Clreular Saw Attach-

From Log O Dog, $22: 4 Shingle Mills and Jointers, $200, :"‘l"- Siide Hat, Tools, &c.; slse Small ﬂltabulhod lm.

.5
;'
“*,t
%13
5

B (nn Lathe Sawing Machine, $155; @ Lathes, ST
mobmn uu-e-. ach ; Baldwin Wobd Lathe: Boll 4 , faperior Galsb. 2
A e, x‘nner“ 0. Torary oa P :ner;ﬁ:io;ﬁg in. 4 md,:’:,',gg,'m',;m“ T'he Oldest Agency for Soliciting Patents
. er, 2
ho. 3 Woodworth Planer and Matoher, Ball's, steur or Artizan. Sead for It in the United States.
u.odo No. 0 Woodworth Planor and Matcher, Ball WM. L. CHASE & CO.,

% & 77 Libertv 8t.. Now York. IR =
Blh' ”15 H In. Woodworth Planer, nlll'l N.. TWENTY-NINE YEARS EXPERIENCE,
241n, Excelilor Piauer and Matcher Rall's, N, g}

in, Woodworth Planer, $%0: 4 in. Woodworth

SIH1MYS 804 X1/

: & Matching, =

$40; 14 In. Power Matcher, N., 3 14 im, 5 m MORE PATENTS bave been secared throogh
’llwh.et. llw}(fil’" 'l ﬂood‘l mﬁlﬁlll%ﬂ:a" THE BE ST 2 MOST ECONOMILAL ENGINE »* onldl E:C: n::x:u:nlg‘uugli-. scrom | - at} and abrosd. than through any other tn

v HN B. SCHENCK'S Atteawan worid
B R it "'“"h PE THONEE I 1 HE J.C.HOADLEY CO. LAWRENCE,MASS "%..a for Gatalogus. {18 Liverty Bi.¥.¥. ctty. | 2 3 S Sk
75 Budrews Box Besrd Rawing Siachise 4 in: = = They employ a8 Uheks CHY
l“" tﬁmhﬁﬁg}’ﬁﬁgnﬂu her, uhl'l'n,:“' sm‘" sn'uv» 500 A(}:\‘l‘&h‘:t:‘: ’ig'c_l-::rm&l:;: o.c,n:of:; p:: perienced men s cxaminers, specification writers, aad
ng Al H " aw, Stave . Wi o
Jointers ioea Heaters WIm‘\nuu. “Trussing. Mo Gno- w- READ & oo-; day. ‘l‘wcl:nentlrely now artices, ssiable as four, Ad- dmftamen that can be foand, many of whom bave been se-
ehines, Barrel Lathe, "’ﬂldlml Muchine, Cooperage dress CD, WHITE & CO., Newark, N, J. | leoted from the rnks of the Pstent Office,
e o thr vieht harehis MAghine,  Coone pﬂ STEAM BAND SAW THOUSAND In have availed
cation. lro(?? dke ;f‘oln;nur. $50; Cylinder Stave Y AND VENEER-OCUTTING MILL, TO m‘ncg'm'\'\’"‘ﬁufﬁiﬁ VELERS, | SIXTY . ventors * sy
;%n, r.g Hi.ndle“-nd umv:. s‘l::r’nf::r'mﬂt;:lnx.wl "% | 186 to 20 LEWIS 8T., foot 5th & 6th Sts.,, E. R., N.¥ themselves of Munn & Co.'s services In examining their In-

v BATTERIES, CHEMICALS, AND MATERIALS nd ring thelr patents.
Wheeler & Mellick Eodless Tread Horse Power, with Always on hand, FULL 8TOCK of SEASONED ventions, and procuring pw
wood sswing rig, tw Capstan Morse Power, one or e seta or single, with Books of """“c"“ for Nlekel.

Piatin THOMAS HALL, Nnuhe MUNN & CO, In connection with the publication of the
two horses, $55; 8 Side Monitor Moulder, Bali's, N, H d W d I b “°rl1‘- .Eld l;‘i?l:n » lrmmﬂnld Btreet. Bosion

25; No. 2 Lee'd side Moulder, $523: No. 2 Rogers § - " Ill turtug Elect . o MAM. | sorexTone AMExicaN, continne to eaxamine inventions,
:lde Moulder, $325; Large n'lu. 4 aldes, Iron Frame ar 00 er [llostrated Calalogue sent tree.

: oconfer with nventors, prepare dmwings, specitoations, and
Moulder, Ball's, N, M small size (ron Framo Bash AND CHOICE FIGURED VENEERS,
!uuldcrd ‘u'lﬂ?atllmkl s N. s”: Nu: Mnuldu.'uo The LARGEST STOCK ! The GREATEST BRADFORD MILL CD, assignmentasttand to Aling applications tn the Patent Office,
“n‘f?; Foot Mortiser, %rl'ﬁ No' 2 :rn?lh "f'.f.'.'.,:‘.‘if'.m' VARIETY ! The Lowest Prices ! - : -“:m:“‘;*v:';:'::'- On paying the government fees, and wateh eaca case step by
No, u‘{‘ &B(,clal ‘}"?ln(:int"‘r'."‘lu)r Wood l'r:mu Tm;mlnr‘ Enbclou: :}m"?n“:: (‘utﬁl?c‘u‘;&m! Pn:&-llél‘;t. r“noh Buhr Millstones, step while pending before the examiner. This s done
a n s Tenoner ors by mall proj and fal y execu | v
m; Crimpers, Noi 800 and "m u;u"lionnu i ahine, L | Portabla c.:m:: Flour Mills, through "13;" "'“l“"" office, “’:’I"':: and ‘:'"“"- ‘:“':'
N mith nd 3tlle Horer, #83; noew Hand Saw Smut ¢ to. Ington. oy Also prepare an cavea oot « n
\hcmn. iron frame, $1%0; 'll'mon( new Iron ll’rluu\' Ao, 4:"‘"‘:"""."‘""“::“.":‘“‘ :m tradem k‘ slml rolsa attond wptvkvrlnl case
: lund uu:"ms M.'.gel lﬂlv. W 090‘: Moor;-l- :‘f'nll ! Geagral MU Furalabing, patenta, h"l N h“"*‘ | ¢
Saw rreguiar or Variet 1 s, ] 3 "l\" 1 nyoutor or other s W'V. iy prOCire oo
‘ Snnd 0i-o ‘lron Frame Rallway l'-n—oﬂ b’ll ".\' M.V'lx Om:oll‘!.n:t:r(A' X :,‘.k (pee h"‘ i \nterfe % o wiith n‘ \ o
‘ (-.mcrlngh-:? Shlp||nx' Mac MMI N. i.u Hand Power » 9 5 Sewart fes, WL Dunlap i rights, attend to interferences, give u{" opinions oa
_ lu:ﬁll:loc.u |;n &l&n y -:u';l”:n- (;(nrvw'-“r)dn;:'l::ln". c/_""(j—_m.”‘ ™ ON Arrucu'xou matters of infringement, furnish coples patents, and, In
stretehin !hchlne and chvoka, $75; No. 8 Dowe)

fact, attend to every branch of patent businesa doth in this

r

| )

’ achine, N., Dowel Machine, §10; 20 hand_Boriog | Small Tools of nll Kinda; llnn GEAR WHEELS, parts w t El t rq and 1o forvign countries,

| )Im-hluu.M nch Boring Bnaft’ and Bitis, N ., 6’ of MODELS, and matorials of .'u kinda, ...”..5: of il er Gva 0 . A Sl moties Is made t tha Sconrrrve Asnioax ot
Planer Knife Gnnalnﬁuuhlnn Grinnatone snd fnvna. Hm-llluhu Engines, 8lide Rests, &c, Catalogues free, WO, apec 0 E

| $20; Knife Grinding

|

l

schine, 2 165 Kmeory Arbor ' K. MALE A :
and stand, #36; Emery Arbor ld.m i Bmery Athor | GOODNOW & WIGHTMAN, 28 Cornbill, Boston, Mass. | 107 Lake 81.. Uhleago. A pisk Pibca. Mow York. | all inventiona patented through thia Agency, with the name
aw

ter, $20; 6 new Btoal Arbors, onch, §12, ) o MILL CHUCKS ARE A SUC- and realdonce of the patenteo. Patents aro often sol, in
LOT SHOE PEG MAOHINERY, BOUlt 8 Pa‘tent’ :l( P:EENTP:.:;\:‘":\ ‘H\a w0 ﬁ. 1. and warranted, et | part or whole, to persona attmoted to the Inventon by such

Sawing and Headlog Machine, 36 In. saw, $186; Noring — Reversoe  Motlon | y¥ uall, prepaid; for $4,25, Send for now reduced I'rice | notlen.
Latho, 25 ; Bleachliog Furnsce and Fan, 18 o, , ‘V; now Panelin La il Chuok 5
Htonm Dryer and Fixtures, #nb; eroens, 57, mo.,..",,';v",',’“' List of Latie and RrilL( ""m'lmw Martford, Conn, | Patents obtalned tn Canada, England, France, Belghum,

COTYTON AND WOOLEN MACHINERY, : Dovetalling |
¢ Fiolsher Cards, uIIlu rub roll, fead sprons, workers, m ) With n"‘“’“ N

and nlllnp"h 0 noew Cloth Kewiog Maohine, Nawns,

0’ any design or

3 Pepper L h, #135; 5 Alken lruuru,
125 lhm(cu on 295 13 Manhattan sewing stylo of would In fold by Hardware
the solld wood | Tmde. LANGDON

)Im hipes, each, #35
with neat MITHE ROX ©
Pttt Mowas sad Bt Mo and dls, m!‘t‘.hm';: Millars Falls, Mans.

No. 7 Sturtevant Blower and Hot Blast 4\|I|Ill'l|lll, A firet olass | g™ Bond for Clr | "R
an, Suapor, Kdue | aular. >
FIRE ENGINK, STEAM PUMPN, KYO, ;i"’ ”“:"” ‘ — U

o\ i

First class Aumnkrng Mlmnn Fire Engine, rotary ’u:lulurrul
P, sploandid ordor, 81,%00; No, 7 Sutherisnd Stesm

i, $170; No, 4 Gould & Garrlsop 1) y W houl Kloam
Pump, i Slee B, Blake Pump, $3%0° No. 5 Knowles
Famp. 0, 4 Knowles Pump,

Germany, Russla, Prussia, Spaln, Portugal, the Brithah
Colonles, and all other countries where patents wre
granted at prices greatly reduced from former mtes,  Send
for pamphlet pertaining specially to forelgn patents which
states the cont, e granted, snd the requireinent for sach
country

Ueples of Patents,
Porsons doalring any patent saned from 1588 Lo Noyvem
INDIQ RUBBER ber 96, 1867, oun bo supplied with offclal coples ab s rea-

For Inventors and the Trade, masde Inh ANy Pattern s

Sy of ahort noue .1'||, O ON™ 4 Gald e e York | sonabie cost, the pefes depending upon the extent of draws
i 10,

\Noua Knowies | Durabie, and Rmolent, stuffs, Mimple | Betabiisliod In 180, foge and length of speelfoations

Pamp .\u. T W ,.,,-):.. Fum IBs; No, 1 " i 4 . . Any pawont saned since November 3T, 1587, st which
Knowles Pamp, $150 0. | Knowl Pamp, $96; No. 0 Bond for Pamphlet and J =

“;l.ghl Pump, N., #85; | }tllnT- n I'u:u‘:l,'.q(n .Im‘...u Rample of -nn: (‘ )1 1 "~ l h }( S. umethe Patent Oftice commenced priating W drawings
new Steam Oerrick, 85 1) masr, 42 fr, boom, $600; Improved Solid Btael Cuttars for . snd spoctfications,may bo had by remitting to this oilies §1
gallon Copper Kettle, 300

all kinds of Variet Mounlders

. A copy of \he clalma of any patent lasned alnee 1888 wil
ON PULLE de L der, ad N
bored, lum--.l..--l-l‘ worewoed, | :’l‘l‘\l:,-'.ql_ 0L x%0In,, 'lull : l’;;' "lN.:"I(:."‘;w F R I CT l 0 N HO I \)T 'N(’ L N()'NE be furniahed for §).
Be. b} g FL. X0 16, 4460, 1Dy F¢ X35 In . Bige, Ih,; 6 1 ) FONGE WAMMERS ] AND FRICTION RISHIE & When ordertog coplos, plesse o remit for the same s
¥ PUNE R g0, 1N e 18, x2006 In ., tle Crook, M oh : :
l.bl : :A.lw 450 ft. lln-‘h‘nuilnl-l ““,Ir‘ |-l(ln Ilic" :I»l it TSR e - ‘i PECIALTY l‘ U L L [’ Y S shove, sad visie " . pav e of v ton,
WATER WHEKLS, BEAUTIFUL EVER-BLOOMING ! dato or patent,

complete with sharting, couplings, gears, hoxes, ole \'1 BAM ENGINES FOR SALK, T offer the fol. | A punphlet containing the lews and full dlewetions for

.‘.ﬂd"\'\“ﬁ- }.Yln;«‘-:“h\'-\" \\l\,lm:"l;’t'u'r"\:llm'vll 0\14 .”0’?” 1 "."""'n"'.”""t"i".‘,’.'rf.'"}}'..f...'.fﬁ'.?".' 'm!'?'l"'n' -'l‘:: obtatning Untted Btates patents sent fron. A handsomely
i3 e . 0] eduoed

& Babeock Water Whoel Regulator, good as new, §18 .’.} u‘.,‘{':'..!, muuu'l vie, | One 10458, one HIXIN (aaw vound Reforenco Book, gilt edges, ooniaing 140 pages and

GRIST MILLS milh), one 12534, one 11534, one 10536, one 9530, one Tx16,

imay cogravings and tables fmportant to every petuniee
! T & . SIron ¢ R y ¢ ne 5xi0 on lews, ons Ax1d, |A4ull|l[l‘ one 8106, aouble "
[ '.l‘.'y'u‘lﬁim»- ll.””:'l'v.: ‘1":;: l't:::.i-} I|.|'|- PR TOr I'ny ..'ul-q vl»"l-l (-l.::'l"l..'..-‘l‘::l.vllr ';'hl:-m-l;-rl‘:!::;l'll “\I-:l.:?vl::' ::u('-lln‘ lnl: '1‘“'1’|'|:'|. and lmnirl“l ne" l:b""’::l"l‘m. and mechanie, and s & sl handbook of relurence s oy
irist L] g » ) Il Inhaled, . 8 . 83, 4 x o« | Mzes and Kinds of Botlers WL also Turn ” .

S Hend samp for our printed st No. 6, fully de :lf) l.il"- w3 .‘ Yor lf- :l‘o"'.lf“ 1.“,3!'f|an...¥.n‘f.'nl'"vn:.‘- to0s and eattinates for all kinds of rops sud bakuiag ma- | SYHY Price 80 wrals, malied e, 44

eibing the above machines and many othars, stating uificont Promium Rose to eyery dollar's -uuh or- | chilner MUNN & O,
)u..; What you want and whore you saw this ""."i{y Hae n'd for nur'un w Gt l'l".f) "‘I‘O lllﬂ'ﬂu M} l“"“"';;l.ul tor ||.-u-'lpllni olre u;-:ln'n'd price Publishers BOTENTIFIO AMERIVAN

L, and ohoone from over ; nost soris L :
N U, FORSATITH & CO,, the furgest Ilun“ ,”'A““"” in A‘unlrhn n;‘ul nlnllluw rnr 10 Hargiay e, -“"" York, or Patarsan, N, J, U7 Park Row, N, Y.
. " I ors L make helr ow elections "l not "
Muohinists & Gonornl Muchine Donlors, n:'.::.' .m:“ ake (holr own seicctions asinincsly l 10 PAY 1o sl our osnee l 'IM" ""J"B‘ Buawon Orvion—Comer @ and Tih Sircets,
Muanchestor, N, H, f‘(l i'a.,.. Guowrne, Woest Grove, Chester Co,, l'n. Termafres, TAYLON & HARPE avelan Washington, D, O,
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Advertisemencs,
PlgePade « = = o - 15 %oute B

Engravings may head advertiaements at the arme rate
perline, by measiremont, as the letter press. Ad-
vertisoments must be recelved at publication affee ar
rarty as Friday morning to appear tn nert tasue.

POPE'S
RIFLE AIR PISTOL

Ehoots darts o olm-‘mufootu(cﬂ

perteetly m-
Price 'ﬂctrl Plated, 96 (0,
[ L luuhuhle for targel practice.

Harvard Pocket
CIGARETTE ROLLER, $1.
amw&“ by mall on recelpt

FOPE M'F'G 00, 43 High St,, Boston, Mass,
¥ Rend for Circular, _m)

YOUR GARDEN.
Now s the time to gel the beat books about i1,
Henpesson s GARDEXTya roR Poesstvrs Post-pald §1.8

Haxpeesox®s GARDENING yoR PRorrT., 0 0%
ROX'S PLAY AXD PROFIT Ix MY GARDEX, s $1.%
QUIXX'S MOXEY IN TUN GARODEN. ...vuuie " n.%
BARY'S FROIT GARDRN . covver suvnvae 88 | TR
Foneen's Brsawneuny CULTURISY,, e 20
Forren's SxaLy Frultr OULTURISY by f.%
FuLien's GRare CULTURINT. ...\ ve T .y
GRAEOORY OX SQUAMIES, . \..ivviaionnnnsss i N
Rivax's Mixtarves Favir GARDEN,.... e .o

HesDERsox"s PRACTICAL FLORIOULYURE Lo 0"
Rox's Maxval oN CULTURE OF SMALL
it T e Ay n SR S (AR = .50
You will fnd all the above very nseful and valuable as the
bprin(conu on, md also to the Pablishers for an [lias.

gmmmu

|ArrIL 15, 1876.

ROOTS’ RDTARV

by o4 0
Va
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PERFECT

NEWSPAPER FILE
0:

'I‘ha Koeh Patent Filo, for proserving nowspapers,
t;n.llm'- and pamphlets, has heen recently fmproved
price reduced, absorbers Lo the BOLEXTIFIC AME-
mmn And SOIENTIFIC AMKRIOAN SUPFFLEMENT oad he
lu plied for the low |-vle< of $1 %0 by mall, or $1.35 st the
ce of thi -(‘;ur Heavy bosrd sides; tnscription
'S(.IPVTIFI MERICAN," In gilt, fsecelul’y for
every one who wishes to preserve the paper.
Address ﬁ“

& CO.,
Publishers ' BoreNTINFo Anmo,ut i

Shaefler & Budonberg, Magdevurg, Genmny -

Cstalogue of thelir Rural Mooks (free to applicants), | #team-Hydranlic Glu », etc. Sole depot,
ORASGE SUDD COMPANT, M5ﬂtm'ny';?:"lom THEUERSCANY, 4 Codar St., ¥. ¥.
METER-DIAGRAM, with full Nlagara

length Metric & English Scales,
table of length, surfece, capa-
city and welght, o proxlmtc
cquivalients, rules, &o. Highly
recominended by sclentificmen,
Sample sent by mailon recelpt
M 25 centa, by
& T. W, STANLEY,
New Britain, Coun,, or
sn\l.m'm LE & LEV LLCU
3 Chambers 8¢, N. Y

Asbestos Roofing. with the improved White Asbestos
Fire Proof Coating. for steep or fiat Roofs 1z all climales.,

Asbestos 1 Conting, for old Leaky Roofs.
Asbestos Cement for repairing Leaks on Roofs,

Al on Palut. for Tin Roofs, Ironwork, &e,
Ashestos Palnts-all colors—for structural purposes,

Asbestos Fire Proof Coating, for wood work, &c.
A- heslos Stenm Flp'. and soller Coverings.
sbhestos Steam Packing, natand round, all sizes.
ahnlhlnl Felws, Vermin Proof LInI oy (kc‘
Those articles are ready 10r use. apa ?»e y ap-
plied by any one. Send for Pamphlets, Pnee Lnu «c.

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

Pateatee and Manufsciurer.  Established 1858,
Second Edition or

Wrinkles andRecipes

NOW READY.

—_—

Uselul Hints, Suggestions, and Recipes, for Eo-
gineers, Mochanlos, Farmers, and H k: N

SteamPumpWorks
EsTABLIsuRD 1861,
CHARLES B. HARDICE,
No, 28 Adamns Street,
BROOKLYN, N.Y.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.
W. B. FRANILIY, V. Pres. . . ALLEN, Prest.

1.'B, PIERCE, Ser'y.

HRARTFYORD, CONN,

HAND BLOWER,

FOR ALL KINDS OF

BLACKSMITHING.

DOES MORE AND

s BETTER WORK,
SAVES ROOM, LABOR, AND COAL, AND LASTS

TEN TIMES LONGER THAN BELLOWS.

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND.
S S. TOWNSEND Gen’l Ag’t 3! Liberty St., NEW YORK.

DITCHING AND EXCAVATION,

Machines from two horse power upward—digging all
tlzes and depths—saving from X0 to 700 per cont—eim-
ple, easily worked unnf I In order, For Clrculars,
addres U\.\Iml.l'll IH' w P, 0, Box 29, or 111
Broadway, New York

 HRET."

Do Your 0wn Prlntlng!

$ P'- for cands, ladwls, envalopes, ete
ness ":T' "-T:'.,'.T:::."ﬂﬂvm
ve money And (ocrends trade. Vlessure and
The Girks on

fitln Amnteur Printl
gﬁ v grost fun and

ﬂcmu&

4« maney fast al

Pin

0“1,.:.-:.-.— Send twn siamps for fall cala-
rresse B T e Ao

Y & 00,, Moriden, Conn.

~ .
e D AT s .

MURBRRILL & KEIZER, 44 Holllday St..Balt.

Addres

[ ¢ i (l'{n ntor, Adveortising Agent,
I!ot..\ '.u Y or vlly
GEO. PL 11 Chambers Bt,. Now York
Mu ANRM \ W NIAR 108 Areh %t,, Philadel phis
C CHA lll 159 Lake St Chieapo
y'}"Lu l NION 0O 10N, Maln St 1 Louls
H. T I’H'Hl(\ & CO 4 First 8¢, Fan Franclseo
it Hn A TAFY firtdgeport, Conn,
ATLAN WONRKS Indlanapolls,
}IIV‘ N VIN) 3 Grand Hao
J. W, COLE Box M, Colum
DAILEY & \\Il-“‘-
MACEY, BROWN, & \\H \..nm.v
GEO, P \i K A& lu l.y eder 1., Baltimore
E. ANDREWS ! s “l‘ll‘""lm'l, ln.
HOWAN lb & \h COOK,, e Riebhmond
ERIE CITY IRON WORKS, ..., Charlotte, N l.
MIDDLETON lllln By, iiee Atlanis, O,
E. 'l', KENNEDY GO JAE. John, N. I,
00 rul /\ul‘un'n Inl the Eme r( Wihieols -ml Mue hlnmy
4»( THE TANITE CoO., Stroudsburg Pa

TRADE
MARK

The Standard—Best Stock—Finest Finish,

MANUFAOTUNRD ONLY BY
D. ARTHUR BROWN & CO,, Fishorville, N.H.

Machinist’s Tools.

NEW and IMenoven, Send for new Hlustrated olronlar,

Lathes, Planers, Drills, &e.
New Haven M'f' Co

New Haven, ( onn.

Address JOIUN A, AOKBLING § SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Bt., New York,
Wheels and Rope for conveylng power long distances,

Send for Clroular,
THE NATIONAL

Steel Cleaner.

For PaTex
Cleaning

TRD
. Boller oLy
bes, K.

For sbhowing Heat of
Pyrometers, cve., o e v,

Boller fiuea, Supor-Hoated Bmm O1 Btills, &c.
HENRY W, DULKLEY  bole Manufactirer.
49 Brosdway, New i‘orl

Worlmng Modets

And R!Deﬂmanul M.cnlne Metal or Wood, made to
order b J. F. WERNER, & Conter St., N.Y.

EI\A‘& mu uark

bapea or Crude, furnished and set for Boring Rocks,
Dmvl Mill Burrs, Emery Wheels, Grindstones, Hard-
ened Sleel.(hlender Rollers, and for Sawing, Turning.or
Working alonog: other hard substances ; also Glaziers'
Dismonds. J. DICKINSON, 64 Naasau 8t., New York.

PORTLAND CEMENT

For Walks, cuumn. 'OIDGMIMII. Stables, Cellars,

dga Breweries, eu.
Rumr. 10 cents for Pmual 8¢ on Ceme

8. L. MENOUANT & Co.,76 South 8, "New York.

These uro tho Lost
and moet coconomical
E:od. fmpervious to

mpness, beat and
cold. Send for sam-
ples to B.E. HALE
& CO,, 86 and 88 'ark

.Nc' Cork.

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, Sand, Old

cibles, Fire Clay, umm. un Cake, Feed, Corn,

Corn and Cob, Tobacco, Suulf, Sugar Salts, Roots,

S&WQI. Cofiee, Cocoanut, Flaxseed, Asbestos. Mica.

and whatever mnol be ground by other mills.

or Palnts, Printerd’ Inks, Paste Blacking, ete.

SO THOMSON, successor to JAMES BOGAR:
DUS, corner of White and Eim Sts,, New York.

Contains the concentrated wisdom of mcuo-l men
who bave contributed to the ScienTivio AMERI-
CAX during late years, Also thecream of the Prac-
tical Mechanism series by Joshua Rose, Hun-
dreds of valuable (rade secrets and recipes,
Hundsomely bound and copiously llustrated, 20
pages. Price, post.pald, $1.50; with SciexrtiviQ
AMERICAN, for one year, $4.20. Address

H. N. MUNN, Publisher,

F.0.BoxTh. 37 Park Row, New York city.

REYNOLDS & CO.,,

145 EAST ST., NEW HAVBN. or.,
; A MANUFACTURE
ron enl Bet S

lhﬁ )l.;u-c ane Lm;‘"w::admﬁq ‘l?dnl:d Lock

$ b . od Root h-m. Bolt Ends,
ﬂ;s.{:'-u. "mm. . of every description.,

PATENT SCROLL SAWS,

Our specialty = Beroll and Band Baws. Over 300 Ma.
chines 1o use. ﬂl FERIOR 10 A“ AN ) K
CORDESMAN . l l LESS FRICE,

Cor, tnd & LcnmlAvn (,lmlnnul u

UNCHING —roracmestars Ghopr;

ARKER PRESS
DROP PB.BBSBB MinoLRTOWN, CoNX, o

Mul NOYE'S worh

AF6 the largest tn the United Btates. They make Barr

l'c‘:‘!“h"vl“:‘::n‘ﬂ:!e lulllu rmut Msctines, Packers, M
' sels, Pulloys and (;unn + Wpocial

sdapted W flour mills,” Bend for eatalogue, . oy
4. T, NOYE & BON, ¥aflalo, N. ¥,

The NILES ENGINE.

The LATEST and the BEST., Eugine Independent
from boller on the same bLase 1, l,l'?,- and IE; l;':yw
FPower, Warranted the best Semi-Voriabie Kogine in
e United States.  Sond for Iustrated Price List

Ntles Tool Works,

Humliton, Oklo.
A WI'YK u: AReols, Old & Young, Male & Po-
male i thelr locality. Torms & OOYFIT YHEK

Addross I, O, YICEERY & CO., Augusta, Mo,

*The parties will do all ey clalin =801, Weekly Sun Joan, 10,1016,

—=Send stamp for parthoulan, ©

te A CoHimited 09 Duan l
’uon'lh- vmuhnmu 'v

DO YOU Male or femanle, Send your ad-
dress and get something that will bring
you In_honorably over #1350 _a month

MONEY %5 slnzeniery Sitom 1™ oree-

NPOBTANT FOR ALL OORPORA'I’KONB AND
MANF'G CONCERNS, —B-erl' Wate P-&
contro o

me Detector, capable of mum
motion of & watchman ”h paro o different sta-

was decided In my uvof Jue |e 'ﬁ'

Tae cORracY 10 The Oréar of the Courr, d.u‘;ct':dyum;
con ] T O e Co an

;ll':o.ct m » series of opﬂm in the cover, and marked

Persons those, or sny other

on my l'uml. be dealt with accer

‘s tolaw,

ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth Planing '(‘on‘ulq
434 Grooving Machines. Daniel's Flaners, R ‘Richard
P.lnt un roved Tenon Machines, n& Iould
u, ﬁo.s.- Machines, and Wog-w 10,
c::” o l"om‘.ledb’nn & CU.)
op former .
‘ ’ nn’ ’ ’ GO, 8. X, RIOHAKDAON,

FHBE GIFT o( a Plano for distributing oar clreulars,
Address U, 8. Praxo Co,, 810 Brosaway, New York.

REDGING AND DITCHING MACHINERY

The lateat, most extensive, and successful machi-
ncrf now in pnmlul oPcmllon at Lako Fuelno, With
scale drawings and dcu -. lhu'lhl construction, ot-«rn-
tion, "nnd (-n:luomly ” . Brigwse, M. K. \ml.
excellent and valu @ paper upon Cf
tained b SCLENTIFIC A"uﬁulun supru@uu YT No,
8, Price 10 cents, To be had st this ofice and of all
News Agents,

To Roofers, Builders, & Property Owners.

- & (‘ INCH OORLISS ENGINE, 200 LB,
Nclm Hammer, Hoot Blowers, 1610 Fiteb-
burg =)uper two N In, Fuﬁ £ In.x12 1T, Planer,
4 1p.x3 1. Planer, Wilder's £ ‘nm Cutter, and other
tools, pew nn:l second hand
. PF.BU l LAHIJ M l!« ekman Bt

Water Wheels.

More than four times s
many of Jas, Leffel's 1m.
royed Double  Turbine
‘ator Woeels in operation
than any other kKina, ¥
slxon made, ranging from
S 1o W 1o, diam., under
Sonda from | (o240 1L, Sue-
sossful for every purpose,
pew pamphlet, the

finest evur published, con
tiniog over® e Hlnstrs
ations, sent free to parpes

> lnu roul ) 1 |n vulrr-pu\vnv

FFE
emn..z‘m m 0., & W L,
arvy New 'York ¢ 1y,

. Now York,

| From the beat London Manufacturers, For s Y by
JAMES BRAND, 80 U 85t , Now York
A Practical Treatise on Cemant furnished for 25 conta

l OGERS' TANNATE OF BODA BOILER
BCALE FREVENTIVE. JOS. O, ROGKRS & CO,,
Madison, Ind,

A t Itoonu for uro
nomical, -nd Areproo or
E. H. MAI{TI\ General

Bquare, dursble, eco-
nunpluuu Ctron
Roofing Materials,

0 Ma Lane
and # Liborty St,, N. Y,

W. C. DUYCKINCK,

INPORTER, MANXUFPACTURKE, AND DREALER IN
Railway, Machinists'and En=

ineers’ lies
sogAun 52 JOIIKPBI‘BB
P, 0, Box 4101, NEW voux.

Todd & Rafferty MachineCo.

MANUFACTURERS OF
The colobratod Greene Variable Cut-Off Engine; Lowe's
Patent Tubular and Flue Bollers; Plato Slide Valve Sta.
tonary, Holsting, and FPortable Hngines. Bullcnolu
kinds, Bteaw I uu »o, Mill Gearing, Shafting, &o,, Bllk
Tow Oakum, Hag Kope, Fiax, and Hemp Machinery
Agenta {or tho New Haven Mannfactart (,o ‘- Illehln
tst's Toolsy lul Judson'™ Governors an Veu
Sturteyant ci ‘| and nlﬁnrnuunl l'nuw III
WAl!Ell(l()MN 1( IANL‘LAY u’l‘l KIT N
WORKS PAT WieH . NEW JKRS

KKLHA““M)N. MR!(IAM & (X)..
"

P. 0, Box T84,

Mannfecturers of the latost aoproved l‘tual Danlels'

nd Woodworth Ilaning Machines, uuchlu nd
Moldin, Tnnmnnhwuoulnln Boring. Bm
onl and Clrouler sawlog Machines, Saw l

Arbors, Beroll Baws, Hallway, Cut-Of, and ll uv
Machines, Spoke and Wood Turning Lathes, aud VArlohs

™ Bexd for book oo Bo ler Incrustation,

other Kinds of Wood workipg Machinery oe
and price lista sent on spplication, lunru:w ?'w-
coster, Mass, Warehouse, 100 Laberty Bureet, No

l‘ d by U. 8. Navy. Forsale by aesiers, Send fo
xon COMBUSTIBLE STEAM BOILER

COVERINC( G-

WITH"AIR SPACE" IMPR:
Saves 10 to m&er eem. CHALMERS SPENC! Lo
11 foot K. oth ;1202 N. 2nd St., 5t. Louls, Mo

Upright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable!
4, 6, and 8 Horse Power.

GRIFFITH & WEDGE,
Zanesville, Oblo.

or T™HE
SCIENTIFIC AMERICAN,
FOR 1576,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXIV. —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1876, & new volume commenced. It will continue
to be the nim of the publishers to ronder the con-
tents of the new volume more attractive and use-
ful than any of its predecessors,

To the Mechanic and Manufacturer

No person engaged (n any of the mechanical purs
suits should think of dolng without the Sorex-
TIFI0 AMERICAN, Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
tion.

The SCIENTIFIC AMERICAN s devoted to the
{nterests of Popular Sclence. the Mechanic Arts,
Manufactures, Inventions, Agriculture, Commerce,
and the Industrial pursuits generally; and it ia val
uable and instructive not only In the Workshop
and Manufactory, but also in the Household, the
Library, aud the Reading Room, Bach volume
contains hundreds of Notes, Recipes, and Sugges-
tions, nnd Advice, by Practical Writers, for Work-
ing Men and Employers, in all the varfous arts.
TERMS OF annwnlnlons._PowAm

PAID BY UN,
One copy Sclentifio American, ono year..
One copy Bolentific American, six nonth
One copy Sclentifio Amorican,threo months 1
One copy Sclentific American and one copy
Bolentifio Amerioan Supploment, both
for ono yoar, post-paid... ........ccice 1,00
One copy of Sclentifio Amurlun lor one
year, and one copy of engraving, “ Men 00
of Progross ™ d
One ocopy Solentifio Amoﬂuu. one M 5.20
and one copy sol::oo mﬂo:or \

Remit b, tal ordor,

Addrmynllﬁotmn and mako wll Post Oﬂlw or.
ders and drafts payablo to

cO

MUNN

27 PARK RnOowW, NEW YORWK

ho * Sclentifio Amurioan ™ 18 ﬂnm with

'S INK, T
A cuas EXO 10‘1"’“"' S0 ol Bh, New York

am




