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THE CENTENNIAL IRTIIIA‘I‘IOIAL xnmx'nou.

The progress of this country during the first century of ita
national life has been fully and elaborately describod in our
leading oditorinl of this wook's Issue ; and it seems thorough.
ly in accordance with the spirit of our lnws and institutions
that wo colobrate thix anniversary by inviting all the world
to come and seo us,
and to bring with
them the best that
they can produce,
that we may com.
pare results in
friendly rivalry
which may promoto
international com.
merce, and stimu.-
late our exertions on
the onward march
of civilization. The
first proposition of
such a celebration
emanated from the
Franklin Institute of
Philadelphia in Au.
gust, 1869; but the
idea was too large,
and the object too
national, for that ex-
cellent society to
carry out. But Phil-
adelphia, the birth-
place of the nation,
and the first metro-
polis of the country,
was selected as the
locua in quo ; and the
subject was at onco
brought before the
councils of the city
and before the Penn.
sylvania legislature

\l'\\ YORK, \l\\ 20, lsm.

tho l nlon, nlul soveral of those devoted to the use of distinet
trades and manufactures,

Our first engraving gives a birdseye view of the grounds |
in Fairmount Park, looking in an easterly direction ; and it |
shows In the foroground the five large structures and the
United States Government Bullding

at Harrisburg: and
a committee of each
house of the last-
named body was ap-
pointed to bring the undertaking before the notice of Con-
gress.

It is not necessary that we should in this place rehearse
the history of the movement, all the events of which have
been chronicled from time to time in our pages. We have
now to congratulate the managers on the magnificent results
of their zeal and energy, which, in times of great eommer-
cial depression, raised the large sum of $8,500,000 for the
purposes of the enterprise, conducted the vast work of or-
ganizing the exhibition, and prepared and arranged the se-
ries of buildings, unprecedented in their extent and conve-
nience. It is especially to give the reading public a correct
idea of the magnitude of this undertaking that we illustrate
herewith the Centennial buildings, and also some of the

more important structures erected by the different States of | prizes.

$3.20 per Annum.
ln-l’Aul’ PREPAID.)

Mrmlul of wood filled in with plaster, n method which has,
in akillful hands, produced some of the best and most dura-
ble odifices in Buropo, which are, morcover, nearly fireproof
| Tt is 152 feet long and 113 feet broad ; and in the center is a
large hall, 50 x 78 feot, containing a platform and a spealk.
or's desk A corridor ten foet wide runs around this hall,
and divides it from
another large apart-
ment, 28 x 50 feet,
all the partitions be-
ing movable, Ten
smaller rooms, for
the use of commit-
tees, ete,, are pro-
vided. The building
is a very ornamental
one, snd will be
much admired by
our European visit-
ors.

We resume our
descriptions and il-
lustrations on page
322 of this issue.

English vs, Ameri-
can Plows,

The London Agri-
cultural Gazette says
that the following
remarks on the
working of English
and American plows
in India were “em-
bodied in a letter re-
cently communi-
cated to the Agri-
Horticultural Soci-
ety at Calcutta: I
am very glad to re
ply to your inquiry,”
says the writer, “‘as
to our experience of

BIRDSEYE VIEW OF THE CENTENNIAL GROUNDS AND

On the extreme left of the picture is the Agricultural Hall,
820 x 125 feet; near it is the Horticultural Hall, 888 x 103
feet; to the southeast of this is Memorial Hall, a permanent
structure, to be used for exhibiting the art collections, 865 x
210 feet; the Main Building, 1876 x 464 feet; and the Ma.
chinery Building, 1402 x 860 feet, with an annexe 208 feet x
210 feet. These buildings form almost a semicircle, the
center of which is occupied by the Government Building,
covering 2 acres. The five principal structures afford 50
acres of space ; but some large additions are already needed
to accommodate the exhibits tendered to the managers from
all parts of the world.

Our second engraving represents the pavilion erected for
the use of the judges and committees who are to award the

It is, of course, a temporary building, and is con-

the two plows which
BUILDINGS. have been on trial,
Both of them, the English and the American, were easily
worked by a pair of ordinary bullocks ; each turned up the
soil to a depth of 6 inches, and there was no perceptible dif-
ference in the quality of the work turned out. But Iimagine
that no native farmer would care to own the English (iron)
plow, when he could do the same work with the wooden
American plow of simpler construction, and with a renewable
point to the share. The points rapidly wear down in India;
and the plowshare being made in one large piece, the altera-
tion required is expensive. In the American self-sharpener,
the movable top not only lasts longer but costs little to re-
place.”

— s
A FINE bell metal consists of 71 parts copper, 2 zine, and
1 iron,

THE CENTENNIAL EXHIBITION-THE JUDGES' PAVILION.

M L. "
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except, perhaps, the grain drill, no cotton mills existed, and = At this period, the growing cotton industry of the country
5+ | the green seed or staple cotton alone was cultivated. Not seemed to have encountered an obstacle, which bid fair to
a printing press existed west of the Alleghanies ; and there | be a serious one, Hand-cleaning of cotton was slow and
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telligence. From Boston to New York was a week's journey | happened that there then came to the house of Mrs, General
by coach, sloops plied between New York and Albany ; and | Greene a poor student, from Yale College, named Eli
in winter, colonists in Virginia were practically isolated from | Whitney, who, in various ways, showed himself possessed
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No. 21. those in Massachusetts. Certainly no nation ever embarked | of considerable mechanical skill. While some officers, her

the Week May 20, 1876. in so gigantic a struggle worse prepared ; for of the material | guests, where one day regretting the absence of the machine

e With ‘:n ::n‘.m,‘.: : : * | prosperity whence the sinews of war are drawn, the colonies ' above noted, Mrs. Green laughingly suggested that Whitney
TABLE OF CONTENTS. were destitute, Canada, refusing to join them, furnished | should invent one. The young man overheard the words

THE INTERNATIONAL EXHIBITION OF 183, with 6 eogravings.— | Vontage ground for the invader. and remembered them. He had never seen cotton in his

Programme of the Opening Day —General Information for Visitors. — | The Spaniards along the Mississippi looked with no favor |life; but making his way to Savannah, he obtained a small
S oo xmom'-}ggi.— n‘x‘lﬂf Biit!:gﬂ:-o-‘zm‘::ui!%‘r.ol‘&cmge%‘.’t on the rebellion, and the English in Florida were actively | quantity and, shutting himself up in a room, went to work.
l;:’%:uvem o = mlmﬁtlnﬁ‘lj‘gou.- xecutlve Officors of

5 et ¥ Presia

te 2 wiey, ent; John Welsh, | hostile. Thuas on the 10th day of May, 1776, just one hundred [ It is said that the saw gin was suggested to him by the

Commitiaes . 3 Godbarn. Director Uenorns: 8 Jorimite—Fiecirica) | years before the opening day of the Centennial, the few but accidental use of a toothpick to try the tenacity of the seed.

3 wm”‘“"ﬁ&” Beastiion Batd g'.','l”:;;'.‘.’{’,}'_: resolute inhabitants of the thirteen colonies found them- Within ten days after he began experimenting, he made a
ves at the tion.~Horse and Carriage Hotel.—Belgian

selves hemmed around with foes, bankrupt in money und model which was capable of cleaning 50 Ibs. of green

seed cotton daily. Thus was completed one of the greatest
| inventionsof modern times, and one which the inventor lived

1. mlgmics AND zsomazmxo.'—wn{. a nlnml:ugmi—pe great | in industries wherewith to gain it, menaced by an uprising
&"u A;'.'."'.;.‘..'"'é:":&‘?."'w'{%’i, (% m chl:rncrkna’:slilu.'uﬁlon' e, among the Indinns on the border wildernesses, disunited in
mouva Firz Dox,~Pennsylvania“ Hallroad, 4 igures.—New Steam

oament e —1000motive Water Supply. 7 dgures. —Ap- thonght and feeling among themselves; and to crownall, a |to see result in increasing the cotton production from 5,
EreTe Glaclaritm, London.—Englias 1iallway Coupliogs, wits 3 [i- | British army was preparing to attack New York, while all | 000,000 to 215,000,000 Ibs. .
Iestrations

HEMIST OROY Rt dow the seaboard cities #eemed doomed to certain and swift do-
m’,.f.,.,.rm..,.rn‘s: g v s g i by GAvTiRR —New | struction. Yet, in the face of these terrible odds, Indepen-
Process for Iron, 2 figures,
IV. NATURAL HISTORY, ETC.—With 6 engravings.~Fomdl Foot Prinix, dence was proc“‘m(‘d’ ond the nation was born.
with 4 e .s.%n 21 New Caledonla, T engravings.—Remarkable | It s our purpose to present here some brief account of
L .

Y. TECHNXOLOGY. ‘“:!.!}'.2‘;“""‘"""""' Umbrells Supporter, 1 ag- | What Americans have accomplished in Science and invention |

In 1796 the great scientific discovery of the non-materi-
ality of heat was made by an American, Benjamin Thomp-
son, Count Rumford, then residing in Munich. He had de-

o serted his country during the war, and accepted service
. under a foreign prince. This discovery lies at the founda-
ure.—Indelible Prin since the bell in Philadelphia pealed forth ““ liberty through- | tion of the mechanical theory of heat, and directly led to the
“méf%%'#ﬁk“fﬁ&ﬁlﬁﬁﬂ:ﬂ:’f‘ enomena, by PRo- | o1 the land.” Much must necessarily be omitted ; of noth. | grandest doctrines of modern Science, the correlation of forces
vuisgcxmxzous.-m Square Pugzle, 2 fgures.-Formula for | ing can we take more than a passing glance, so vast and

' a and the conservation of energy.
The Sclentific American Supplement varied are the achievements which, be;ond all else, have

We may note the establishment of broom-making as s
Is & distinctive g lcation mued wookly: overy number contiaing 16 oo- combined to create a great and "o‘mr‘“‘ nation in the noew ‘nd“‘"" und the lnvontlon of bmm'm muh!nery
tavo mma ndsome cover, uniform In size with ¥01EXTIFIO Asent~

; shortest poriod known to history. To the same ancestry | in 1707, by the Shakers located along the Mohawk river. In
%’a&ym‘;'si:&'ﬂmﬂ', i'o?'c,.!‘.ﬁﬁ,'“s“:ﬁx’E&'ﬁi{”n‘édf‘n'é.ﬁ’?-".ﬁ?.ﬁ.‘.!ﬂ: that assorted their rights as freeborn men, An ancestry Sy :

X the same year Amos Whittemore, of Massachusetts, devised
COMBINED KATES —The Scuxririo Aummicax and Screxmiric Awp- | E8thered from the skillful workers of all countries, are due | the first machine for the manufacture of wool and cotton
am"v‘t‘;n Fr o Wgedier for one year, postage free (o sab- | the fragal and industrions habits, the facility of adopting | cards ; this dovice punctured the leather and set the wires,
To Setmwriric ANEKIcAY BUBCRIBENY Wiio wixn 10 TAKx TR Surrie- [ 10ADN to ends, and the indomitable perseverance and energy | This proved of groat value to the industry, and highly ro
':ﬁ?";‘if" umig’:lr ds ml‘b;h':g:mm'g&'::gﬂom;g;'gﬁ‘:; (o | which characterize the American people ; and it is well to munerative to the inventor. During tbl.&llom yoar .
AN And 1he BUPFLAMEST Driss aho s s, Jid for the Boixxriric Axexi- | romember that in the very restrictions placed upon their of- | Robert McKean patented the first steam sawmill. ’
Tetmit by posts) order. u:(r:;; S | forts townrd progress were found the impelling causes of | At the opening of the nineteenth century the signs of re-
., PUBLISIEL o e. Inten yoars
All the numbers of the BUPFLEMENT 1. s ¥ Park u:?v'.. New York, | th:‘l’lw"‘ 0; h‘d‘;“"“‘!"““‘- Mariibis PrOgress were mm h‘h!‘?
e Ve wappied  vancriptons dai wiih N0 | uaiess sberwise oy 0 ROURIIS OF Hhe country belng practically ruined | the population had increased by nearly two ‘
dered” It g when the war bogan, the record of invention and soientifie exports  for 1700 were $78,065,022 ag
'_g':u““",',‘" DL Of 10 conty ITPLENRNT hent o a0y | progross up to the close of the confiict is meager in the ex- | imports, and during the pm E
= = ——————=treme. The discoveries of Franklin, tho first great contribu- | been granted. -
SEW white un-oxidizing alloy is made of 10 parts iron. | tions of the New World to Sclence, had all been made; it was

: : In 1801, the oxyhydrogen ww ron
35 of l;xckd.:f of brass, 20 of tin, nod 10 of zine. Articles |in 17562 that he demonstrated the identity of Mightning with | Robert u;n.ﬂ Mﬂl:lulo%‘m‘ 3
'M“‘“h’ ::)':h:m.c ‘::’ml"‘;gzu'l \:‘hl‘te hr;; into a mixture of 6| the electrie spark, and drew eloctricity from the clouds. the carlicst of American sclentists. 1t ocourred
+ 10 of nitric acid, 5 of muriatic acid, | Early in 1775 he left England, where he had been hon- | & flame prod ¥
' ) ' need b of
and 28 of water, ored and courted, and returned to bide his fortunes with € T

gases 0ught 1o bo attended with a higher heat than that goo




‘charcoal,  But the two gases mingled in
L produced a dangorous explosive mixture,
was thus lod to adopting the expediont of
M “ln soparate vessols, and bringing them
t l&{lt\ﬂm which mot at the point of ignition,
_ owed one of the most important advanees in
‘ tion, although the fact was not recognized for
~ yoars altor. 1twas the practical demonstration of the officacy |
of the serew propellor, by Colonel John Stevens of Hoboken,
-~ who in 1804 built a boat containing a Watt engine, a tabular |
‘boller of hiy own invention, and the bladed screw. It was a
pirogue some fifty feet long, The machine itself is still in
existenco, and was illustrated in these columns some time
ago. During tho same year, Oliver Evang ran an amphibious,
storn paddlewheel boat on the * Delaware and Schuylkill
rivers. This was driven by a double action high pressure
engine—the first of ity kind—which rotated wheels when
the eraft was ashore, and operated the stern paddle when
afloat, In 1806, Thomas Blanchard, of Massachusetts, in-
vented & machine which made 500 tacks per minute, with
porfectly finished heads and points, Soon after, he devised
an apparatus for tarning gun barrels thronghout their entire
length by one self-directing operation. This was the initial
work which culminated, twenty two years later, in the
mugnificent invention of the lathe for turning irregular
forms.  Blanchard’s inventions are now applied to many
operations in making musket stoeks, and. comprise no less
than thirteen different machines for making different por-
tions of the weapon
The following year, 1807, witnessed the triumphal voyage
of Robert Fulton's steamer, the Clormont, from New York
to Albany. Fulton at that time was already an inventor of
repute, both in England and inthe United States. He had
devised a mill for sawing marble, machines for spinning
flax und making ropes, an excavator for canals, and he had |
successfully tried, probably, the first submarine torpedo boat.
It was in relation to the latter that he returned to this
conntry from England. Here he received & congressional
appropriation, and made some successful experiments in
blowing up vessels ; but ultimately Commodore Rodgers re-
ported the system impracticable. Later, he obtained the
exclusive right to navigate the Hudson river in his steam
vessols. In 1814, Fulton built for the United States govern-
ment the first steam war vessel, n heavy nnd unwieldy mass,
capable of making about 24 miles per hour, The warof 1812, in
which she was designed to be used, terminated before her
completion. Fulton died during the construction of the
vessel,
During the year 1807, oil cloth for floors was invented
and manufactured in Philadelphia, and John Bedford of

",

lihg

'tions relative to fireproof building, which, however, here at
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THE GRASSHOPPER SCOURGE OF 1876.

There is cheering news for Western farmers, conveyed in
Professor C. V. Riley’s recont statements, in the Colorado
Farmer, relativo to the probable numbers of the grasshop-
pers during the coming wummer, Some one, it appenrs, hny
asgerted that the sofl of the region in the northwest portion
of the country lying east of the Rocky Mountains is coy-
ored with prodigions numbers of grasshopper eges; and this |
disagrecable snnouncemont has gone the rounds of the press,
through the length and breadth of the land. Professor Riley
gives it its guictus In so chnracteristically effective s manner |
that we are half inclined to be grateful to the mendacions
individual who set the story afloat, since it has been the
means of obtaining such welcome intelligence from probubly
tho best entomologienl nuthority in the country.

From personnl observation, Professor Riley states, so fur
as Missouri and Kunsus nre concerned, the report is wholly
groundless. In Minnesota, a State commission has deter.
mined that the eggs have mostly perished from excess of
moisture, which dissolves the glutinous substance which
normally protects and hold them together. Insome parts of
the high country lying east of the mountains, especially to-
ward the north, eggs have been deposited in numbers by the
swarms which left the lower and more fertile country devas.
tated last spring ; bat in that region, such is the case every
year, for it is the native home of the swarms which ocea-
sionally extend to the upper Mississippi valley, In Misson-
i, Kansas, and Nobraska, however, the sumber of eggs, laid
by the few straggling insccts that passed over those States
last fall, will not equal that laid in ordinary seasons by in-
digenous species. In Colorado there is every hope that the
protracted rains have destroyed the eggs.

Professor Riley gives it as his conclusion, in addition to
the above, that, compared with other parts of the country,
those States ravaged by locusts in last spring and early sum-
mer will enjoy the greater immunity during the same sea-
son of 1876, not only from locust injuries, but from the in-
juries of obnoxious Inwects, except the wood borers, In
short, the people of the rayvaged section have every renson
to be hopeful rather than gloomy.

|
|

The address of Mr. H, A, Oukley, President of the Nation-
al Board of Fire Underwritors, delivered before that body at
its recent session in this city, contains many nseful sugges.

loast, appear to be *‘ more honored in the breach than in
the observance;” and the speaker's impressions of European
fireproof construction may well be contrasted with the way
in which late edifices are built in this city. He remarked,

the same city devised the first metal-bound boots and shoes,
The first breech-loading military arms ever offered to troops, |
and likewise the first fire arm made on the interchangeable
system, were invented by John H. Hall, of Massachusetts, in
1811. Some of these old weapons were captured at Fort
Donelson in 1862,

In 1812, anthracite coal was for the first time successfully
utilized. It appears that Colonel George Shoemaker, of Potts-
ville, took nine wagon loads of the ** black stones ™ to Phila-
delphia, and there sold two wagon loads to Messrs. White &
Hazurd, wire manufacturers. White and his firemen worked
faithfully for half a day, but the stones refused to burn ;
whereupon at noon they slammed the furnace doors shut in
disgust, and went to dinner. On their return the doors were
red hot and the furnace in danger of melting. Meanwhile
the Colonel had sold his other seven loads to less successful
experimenters, and was by them arrested as a swindler for
pelling them rocks for fuel,

During the war of 1812 but very few military inventions
wppear.  Probably the most important was the columbind, a
long-chambered cannon capable of projecting shot and shell at
high angles and with heavy charges. It was devised by
Colonel Bomford. In 1818, Franeis C. Lowell invented numer-
ous important improvements in the power loom, notably the
stop motion for winding on the beams for dressing, and the
double speeder to regulate the movements of the iy frame
in filling the spools. The first important American impraye-
ment in printing presses appeared in 1817, and was the
Columbian press, invented by George Clymer of Phila-
delphin, The power was applied to the platform by a com.

pound lover consisting of three simple levers of the necond |

ordor, The first transatlontic voysge made by a steam
vossol was nccomplishied by the Savannoh in 1810,  The
vosse] was of 480 tuns burden, and was driven by paddles,
In the yoar last mentioned, Jacob Perkins invented engrav.
ing on steel ns o substitute for copper.

During the period from 1800 to 1820, just reviowed, the
commeres of the country passed through a season of terrible
stagnation, owing to the orders in council of England and
Napoleon's Borlin and Milan decrees. In 1808, imports
foll off to §66,900,000 nnd exports to 22,430,500, This de. |
aline continued to 1814, when an extroordinary impulse was |
givon to trade, and Imports went up (o amounts oxcossive
of the wants of the country,  Subsequently, the ayverage of ‘
imports and exports remained uniform at about £78.000,000,
From 1800 to 1810, only 1,086 patents were allowed ; and
from 1800 to 1,820, 1,748, The population of the country
had, however, ineressed to 0,638,131, and with it the number
and extent of manufacturing industries asugmented, thus
providing for the seuson of renewed prosperity which fol. ‘
lowed, i

The rapid growth of this country in population, wealth, |
wnd eulvure sinee the year 1820 is now n just cause for pride |
and congratulation ; and In onr next two issues, we shall note
the prominent ineldents in this interesting and important

“re

|he says, the) universal use of concrete floors, of oak, and

PROGRESS AT THE CENTENNIAL.
Contrary to the general expectation, the Exposition will
be nearly complete on the opening day. Nine tenths of nll
the exhibits are in place, and there i every indication that
overy department will be further advanced than has been
the case on the first day of any previous World's Falr.
Machinery, Agricultural, and Horticultural Hulls will be
filled; and from the rupid manner in which the work is now
progressing, it appears that the Art Department will like-

| wise be in readiness. The condition of affairs at the present

time is in marked contrast with the disorder provalent two
weeks ago; and the wonderful celerity with which the thon
sands of contributions have been arranged is ahother instance
of that peculinr American choracteristic which deluys matters
to the lnst moment, and then accomplishes horculenn tasks
in incredibly short periods of time.

The Centenninl Commission has likewise indulged in tardi-
ness in disposing of some of the more important questions
before it, and in making many materinl alterations In exist-
ing regulations. We allude elsewhere to its action in closing
the Exposition and grounds on Sunday. The temperance
question has recently been discussed, the point being
whether to approve of the contracts, made by the Foard of
Finance, licensing the sale of intoxicating liquors in the
grounds. The Commission arrived at no conclusion, and
indefinitely postponed the whole subject, leaving the liquor
men to sell their beverages under the concessions, and the
temperance advocates to carry the matter, if they so elect,
to the decision of another tribunal. Some important changes
in the jury arrangements, we notice, have already been
made. Owing to the immense number of applications for
positions on the American Committee, some 4,000 in all, the
names of appointees have been kept decret, and It is only
lately that any of those who, it is desired, shall serve have
been notified of the fact. The total number of jurors has
been increased from 200 to 250 ; one half of the members are
foreigners,to be chosen by the foreign commissioners,and the
other half Americans, Ninety-six of the latter, we learn,
have been selected, fifteen of whom are from New York,
and fourteen from Pennsylvania,other States haviog s smaller
representation. The pay of the American jurors has been
reduced from $1,000 to $3500, a proceeding of questionable
wisdom, in view of the fact that elaborate professional re-
ports are to be required, in lieu of medals or other more
easily seitled awards. There are not many experts who can
afford the time and Inbor, which are involved inthe careful
examination and criticism of entries frequently during the
coming six months, in return for a sum of money hardly
sufficient to meet their necessary expenses. It would have
been better to have abolished free passes, and increased the
revenue in that way, than to have reduced the jurors’ pay

other hard woods instead of pine as finish, the entire separa.
tion of stories from each other, the absence of wooden or |

to such a small amount.
The Centennial Bank has been opened, and doubtless will

lath and plastered partitions, the solid backing given to the | PTove a great convenlence to exhibitors and visitors. Krupp's

exterior of fronts, the thickness of division walls, the ab- | 1,600 pounder cannon has been removed from the stesmer

sence of wooden staircases, the isolation of flues from beams |

and set up in the grounds, A magnificent series of indus-

or woodwork, the hight of the buildings (not exceeding sixty- | trial art productions has recently arrived from Italy; and a

five feet), and the covering of the roofs with iron and slate
laid on beds of plaster. To compare this excellent resumé

‘of what fireproof building ought to be with the flimsy af- |
' fairs builtin this country is to adduce at once the reason of the f

gigantic conflagrations with which even the best organized

boat load of young alligators, from Florida, are disporting
themselves in one of the ponds.

The President of the Commission has issued the final ad-
dress, or rather invitation,to the public. He says:

*“ The sanitary condition of Philadelphia is good: rational

of fire departments are unable to cope. A building even 2musements have been provided : arrangements for protec-

now in process of erection on Broadway is exteriorly a mere g tion from fire, thieves

shell of thin iron which towers above the adjacent struc- |
tures, while within it is a network of wooden beams and |
partitions, its present exposed skeleton showing no trace of !
fireproof fittings. There are many other structures of the
same description in New York city.

Mr. Oakley tells us that the solid character of its build-
ings alone saved Paris from destruction at the hands of the
the communists; and he states that he witnessed the burn.
ing of entire floors in houses, involving the destruction of
everything in them, without perceptible damage to the stories
of the same building either above or below those burned.

The percentages of losses paid to premiums received ag-
gregates 47-16 per cent for 1875 against 4250 per cent for
1874. The loss rate for the first three months of the pre- |
sent year is largely in excess of the like period in 1875; and |
gonerally speaking, Mr. Oakloy considers that the outlook |
for the insurance business is not good. He further says that, |
| despite adl the modern appliances for the prevention of fires, |

the fact still romains that there is a steady increase in their |
number, and from causes too often within the control of the
owners or ocoupants of the property. We pointed ont this
state of affairs some time since ns one of the disadvantages
of the insurance system, disadvantages sufficiently great to
excite the question as 10 whether, after all, insurmnce is
not more injurious than beneficial to tho community. The
carelossness on the part of owners, of which Mr. Oakley
compluing, seems to us the legitimate consequence of the
risk of loss belng taken off their shoulders; and for the
snme resson, thoy have little interest in availing themselves
of the many now and useful inventions to protect thelr
proporty.

Morcover, bulldings have very often been burned, and life
and adjacent proporty beon imperiled, meroly to obtain in.
surance money; and cortainly few edifices are bettor adapted
to the practice of this crime than those of the type which we
have above roferred to, the almost certain destruction of
which effaces all evidonce of the deed, It may be added
that at the present time, when real estate has greatly dopre-
ciated in value, such incendiarism might well be most preva.
lont; and this is in significant accordance with Mr. Oakloy's
further statement s to the recent steady Inorease in num.

:

, etc., are as nearly perfect as it is pos-
sible in a great city. Within the Exhibition every precau-
tion has been taken for the safety, comfort, happiness, and
pleasure of the public. The buildings of the Exhibition are
in order. The Exhibition will promptly open on May 10, and
is an assured fact. All preparations have been made on a
gigantic scale. Philadelphia and her citizens have spent
millions in preparation for the reception and care of guests.
There is no disposition tonor evidence of extortion. Increased
business at usual rates is considered sufficient compensation
for the vast amount of capital and labor expended. Livingis
as cheap as, if not cheaper than in any large city in America.
The accommodations are unsurpassed. All grades of society
can be accommodated. Railroad and transportation facili-
ties are unequaled.”

There is no doubt, it now appears, of Philadelphia being
able to entertain, at reasonable prices, 150,000 and possibly

,000 persons. The hotels will charge from $3 to $1.50
| per day, boarding houses $£1 to $2.50, and the Centennial
Agency will provide breakfast,lodging,and supper for §£2.50.
| By steam and horse cars, 20,000 persons per hour can reach
| the Exposition from any part of Philadelphia. One minute
after the arrival of trains on all main lines, passengers can
be within the Centennial Buildings. There is a good pros-
pect of still further reductions to mailway fares being made,
in order that every one may visit the Exposition at a com.
paratively small expenditure.

By the time our next number is issued, the opening cere-
monies will have taken place, and the long-looked.for Con-
tenninl will be fairly under way. Wo shall give full desorip-
tions of the procoedings: nnd when the various departments
are in & condition to admit of proper examination of their
contents, wo shall make our readers acqualnted with what.
over seems 1o us novel and Interesting.

A s0LUTION of lodide of potassium is slowly decomposed by
the action of light; but when some cane sugar is added, it turna
yellow, owing to the liberation of iodine. If starch is present,
a blue color Is produced. 1f nsheet of starched paper is soaked
in a solution of lodide of potassium and sugar in the dark,
and then exposed under a photographie negative h’slf#!, a
bluo positive print s obtained, which is fixed by washing in

bers of fires,

water,
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THE INDIANA STATE BUILDING.

THE CENTENNIAL EXHIBITION.--THE STATE BUILDINGS.

As mentioned in the general description of the build.
ings, on the first page of this issue, many of the States
have erected separate buildings for the convenience of
their delegates and exhibitors. Some of these structures
are highly ornamental, and they differ so widely in gene.
ral design that altogether they contribute largely to the
picturesque appearance of the grounds, The Indiana Build-
ing is intended by its architect to represent the character-
istics of Indiana homes and productions. It is constructed of

THE

a combination of wood and other building materials, a frama
of wood being the support of the building and roof, to which
an outer wall of brick, stone, terra cotta, iron, and coal can
| be attached. There are three entrances by four broad steps
|to the front and side porches, and an open-roofed balcony
extends from each side entrance to the front entrance. The
assembly hall is designed to be a grand auditorium for mis-
cellaneous gatherings. It is in the form of an irregular
cross, b feet at its longest angle, and has about 1,400 feet of
floor. From the level of the ceilings of the side rooms, it is

e e
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MICHIGAN STATE BUILDING.

| spanned by a truss-arched roof at a hight of 24 feet above

the center of the hall. It is lighted by the rotunda above,
and an ornamental fountain plays in the center below. On
the walls are 200 tablets, of which number 92 will be used
by the counties of the State for the general statistics of each
county, and the remainder will be given to individuals or
firms. There will also be committee rooms, aladies’ parior, in-
valids' room, post office, telegraph office, baggage room, and
gentlemen’s parlor ; and the building will be a place where any
citizen of the State can be at home, to entertain friends and
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dispatch business. The whole will be surmounted by a hand
some truss roof, from the top of whose arches o llgl;ml open
rotunda of glass and wood rises, crested with motallic orns.
ments and statues, The entire cost of the bailding will not
exceed §10,000,

Our next engraving shows the Michigan Bullding, which
stands about 1,000 feet north of and facing the Main Build.
ing. The narrow gage passengor rallway which runs s
round the entire Centennial grounds pusses in front of the
Michigan building, The site Is elovated, and commands
fine view of the wurrounding grounds, The building is of
the Swiss stylo of architooture. Its ontline is very graceful,
and tho oxtorlor s elaborato and ornamental, Tho ground

plan shows an area of about 50 x 65 feet in size. The foun.-
dation is of stone, with exterior facing above ground of Lake
Superior sandstone. This building is constructed entirely
from Michigan materinl and of Michigan workmanship. It
is designed to show the resources of the State in respect to
building material. The brown stone foundation is from
Marquette ; the slate of the roof is from Huron Bay, The
entire interior finish is of native woods, marble, and alabas-
ter, and is highly polished. The floors are laid with hard
wood of various kinds and colors, and in fancy patterns.
The doors are of solid walnut, elaborately carved ; the main
staircase is a marvel of beauty and skill. The wainscoting
n all the rooms is panecled in beautiful designs of various
woods or other material. That in the reception room is of
highly polished alabaster from the quarries at Grand Rapids ;
that in the Governor’s office, as well as the mantel in the
same room, is of marble. The furniture is of the very
finest character, made of Michigan material and of Michigan
workmanship, and contributed by manufacturers in different
parts of the State. The walls will be ornamented with pic-
tures by Michigan artists The large painting by Robert
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Hopkin, entitled * Off Sleoping Bear Point, Lake Mic hh;un,“.

will occupy a prominent position in one of the rooms

Our next Hlustration shows the Ohio State Bullding, which
s an admirable specimen of villa architecture, In addition
to the usual purposes for which these buildings have been
erccted, the Ohlo Bullding Is to contain s very interesting
archmological display. No State in the Union s more fortile

of relles of bygono ages and races; and the Archmologienl
Ansociantion of the Btate has done much to preservo these
ovidences and to foster a taste for this interesting study
The exhibity will comprise all articles fabricated by the
Mound Bullders or Indinns, whether in stone, flint, bone,
shell, or copper, wuch s hammers, mauls, axes, wodgons,

THE PENNSYLVANIA STATE BUILDING.

tubes, perforated balls, rollers, beads, ornaments, arrow
points, spear heads, pestles, and every ancient thing that is
clearly artificinl. The proper arrangement and care of this
Department has been entrusted to Professor M. C. Read, of
Hudson, Ohio.

Our next subject is the building erected by the wealthy
State of Pennsylvania, It is located on Belmont Avenue,
near the United States Government Building. The State
appropriated $15,000 for its erection, and it is to be the head-
quarters of the Pennsylvania State Commission. It is a
Gothie building, built of wood, and is 98 x 55 feet. It is
surrounded by a tasteful piazza, six feet wide, and is orna-
mented with a central tower, flanked on each side by two
smaller octagonal towers, The hight to the eaves is 22 feet,
to the peak of the roof 80 feet, and to the top of the central
tower 65 foot. The main hall is 80 x 50 feet, on the right of
which are two rooms 20 x 20 feet each, intended for ladies’
and gentlemen’s parlors, beautifully fitted up, and having
dressing rooms and other conveniences attached. On the
left are two committee rooms, 20 x 27 feet,
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Our Jast INustration in this series shows the Women': Pa
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villon, erected by the exertions and under the supervision of
| the Women's Centennial Committee: and it is intended to
be & place for the exhibition of all articles made or Invented
by womon, and s expected to be, in fact, an epitome of the
whole Exposition, It is located on Belmont Avenue, near
the horticaltural grounds; it covers an area of 20,000 square
feet, and s formed by two naves ““U"N?f”ll“ oach other,
i,.,‘,.h 04 feot wide by 192 feel long. At the end of those
thero in n porch, 8 x 32 feet. The corners, formed by the
two naves, are filled out by four pavilions, each 48 feet square,
The whole structure 14 in modern wood architecture, roofed
over by segmental trusses, The contre of the edifice is
raised 25 feot higher than the rest of the bullding, and is
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surmounted by an observatory, with a cupola on the top of
the same, making the entire hight of the bullding 90 feet.
The interior of the building presents a very attractive ap-
pearance, but four columns obstructing the view, the main
support of the roof being furnished by trusses resting on the
outside walls. The panels are beautifully decorated with
allegorical groups representing Faith, Hope, Charity, Art,
Labor, Instruction, Religion, and the Family, from designs
by Camille Pitou, an artist who has done much towards the
embellishment of the buildings on the Centennial grpunds.

For illustrations and descriptions of some of the buildings
erected for the separate industries, see pages 826 and 327 of
this issue.

—_  ——eet— -
The Solvay Soda Process,

The ammonia-soda process of Solvay has been so greatly
improved that the German soda ash manufacturers fear they
will no longer be able to compete with him. Solvay is now
on the point of erecting a factory, says a German contempo-
rary, large enough to supply the demand of all the con
sumers on the Rhing
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A Microscoplionl Exhibition, tor's station, They may be fixed at will. Mr. Lay has in
=atr. . 8 Holman, the Actaary of the Franklin Institate. vonted & submarine torpedo battery for harbor and const do
rocently gave a very Interesting mieroscopical exhibition in  fence
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Preserving Wet Pintes,

At o recont moeeting of the Belginn Photographic Bociety,
It ix similar to the ship floating torpedo '

A PARPOr Was rend by M Whatrigant, who w [ oplnion that

Philadelphis. The method he adopted of giving ever per none of n..' ;:r. {,.l,n pr e 1 o \'

] p i N r wore oapable of giving piletun equnl U VOmd nm we

son in the audience a good view of the image Was & nove " . ‘ i tures cqual 10 thome from wt

SRR ISm) Sittod & white Gress bemd o Hhearen (nrrtsponﬂtn(r piates M. Watrigan l‘r--n‘ : ' ' | n‘ " tl ':' "

| he moist Hlm in & wel condition for many hot %0 that |

om, and all In its immedi :
.‘:t‘v‘:l’:h:‘l)!:‘::lrrl‘l:::: '-‘t ::‘:n::h‘ to examine the dotalls The Largest Cube In a Ball, would be possible, for tourists and others oc upled in photo
A > nm 3 * e e . ;

of the object. Mr. Holm 11 has invented number of very To the Bditor af the Scientific American

graphy, to employ wet plates without having the trouble of
ingenious lpl’“lﬂm for exhibitions of this kind Perbaps There is an orror in the reply of L.8. W, o J. (', W, No carrying nbout with them n lot of solutions nocessary under

the most noteworthy is a slide by which a small animal, like 88, page 207, in regard to the largest cube which can bo cut  ordinary circumstance
» salamander, may in- kept alive in water, and quiot enough out from a ball; thin error has beon pointed out by others of
10 show the rh’\'u.h(lnn of 1ts Blood. The fish Is Inid in the  your correspondents. L. 8. W.'s nssertion i strangely wide the '|||-|ul.|,' bath, and t :
groove of the glass slide, through which a current of water of the mark, as the great cirele of » -q-l.-.r-- passes slways  ber ring, in such a way that the rubber ;”ﬁ oV r,--nlvn- !.
is kept flowing. A thin portion of the body is solooted for | throngh ftx conter, and the square inseribod in the same "f'h Upon this sensitized plate he now ;" NEOK 1 1 -'-||u -.:r...|_
examination, which, by the powerful light, is made transpa- | must therefore also pass throngh the conter; bhut the ki(l:'n‘t)f similarly prepared, the two collodion films towards each
rent, and this portion is firmly held by the pressure of the | the cube are of course beyond the center, and are sguares in
very thin sheot of glass above the fish, A lens magnifying scribed in circlos situated at a distance from the center, and
’ alm'm 800 dinmotors is used, and a small artery invis.
| ible to the naked eye is made to appear on the screen as
]
:
|

M. Watrigant's plan is to take the plate as it comes from

y put round it margin an indisa rab

other, The two are tightly fastoned together in any way
that might saggest itgolf, by string or some other menny,
"nnquu--n!I.\ much  smallor ‘lunl then one is in possession of » couple of prepared films
The annexod figure makes this | sealed hermetically No injary ean arise from the two

large as the fingor ; and the blood, which has been resolved cloar : the globe which may be | plates pressing against one another

into its component globules, or, as they are called, corpus-
cles. s soen coursing along, each heart beat aceelerating its
motion. Tt may be remarked that the frequency of these
beats corresponds almost exactly with those of the human
‘ subject. These corpuscles vary in shape with the species of
‘ animal, and it is upon this faet that the expert testimony in
; troduced Iatterly in muMer trials is based,

i In the salamader it is shaped much like a boy's torpedo or
«

|

as the rubber rin;: forms
elreumseribed on the cube is | & suitable buffer M. Watrigant says that plates may be
here represented, and its sur.  kept in a moist condition in this state for a period of forty
face passes through the eight eight hours.

angles ; and it has none of the If it is considered undesirable to have a dark tent in
wurfaces for its large circle, but | which to separate the films before exposure, then M. Watri
the larger circle will have for | gant suggests that only the sensitive film should be sealed
its diameter the diagonai, E C, |in like manner against an ordinary glass plate, and then an
pussing from one angle to the | exposure muy be made in the camera without inconvenience,
dingonally opposite one, through the center, O, of the sphere Ednn regard being paid to the thickness of the plates in the
and cube. This diagonal is econsiderably longoer than the | dark slide. The result in this case is not, however, go good
dingonal of one of the sides of the cube,

a pegtop. Thoro are two varieties in all blood, the red and
white, of which the former are much the more numerous ;

the red appoars to bo inert, but the white has apparently an a8 that secured when two prepared films are fastened togeth

individual motion, and may be said to be endowed with a cer-
tain kind of intelligenco. These corpuscles aro susponded

To find the relation between the globe and inscribed cubes | *™

wo draw the perpendiculars, P O and T P, and the line, O T. The landscape photographer, by adopting the Watrigant
The we Im\'|o P' 0=P I m'nl El={E “' —half the side of | method, may spare himself the trouble of carrying collodion,
the cube, which we_will' call n‘ ~Fnrlhr-r~ I 0'=0 P? 4 |Silver bath, developer, and other solutions, and this is the
P i| =gt .+ A =904 Fnrth;r' “ 0! =1 045 H! =2 4 &' = ﬂ‘lji‘(‘l which the author desired to obtain,

8s'; but H O is the radius of the ball, and so, if we call this - ‘z-“:p.(o‘u P.-;m_zraph.

L < it $ =1 g - -
ficve TAYE 'r’._-i N V= nr:l —‘rVd{‘. "t “ed‘:,ll This is n useful invention for the speedy reproduction of
the whole side of the NI“_“:‘ ,'r-' .an ;‘"‘ "'3“! :‘l; .(\t % circulars, price lists, dingrams, maps, examination papers,
!\n\';‘.. forshe same renmz\,:/- _'0‘;“:‘ ’;‘) “ *H 1 :;e ‘::lll‘m:“ musie, ote., upon any description of dry and unprepared pa-
::‘f 1&;.ll:c:ll':'r)r‘;/}in‘_‘:‘;.;gl;‘cén;d‘ rnhr:l::a' :l}::" t;mt Sonnd per. The writing or drawing to be multiplied must be exe.
pC o = 008 W, -] A §

in & transparent fluid which, of course, the microscope does
H not analyze.

‘ At a private exhibition at the Institute, Mr, Holman, by
a lens of his table microscope magnifying 1,200 diameters,
' showed the circulation of the sap in the leaves of plants.
} What does 1,200 dinmeters mean? Simply that the surface
‘ appears 1,440,000 times a8 large as it really is. To furnish |
» basis for comparison, he pricked a hole in a pioce of paper
with a fine cambric needle point, and found, when put in the

i
{
|
\
;
l
.
i
|

field of the microscope, that the hole was nearly four times

: by L. 8. W. in applying his erroncous proposition.
as large as the field, A small portion of aleaf of the an- | “now York city.

archarsis alsinastruom, & water plant, was then shown under
the lens, and the cellular structure of the leaf was seen.
The cells appear like bricks laid in a wall, about forty ap-
pearing in the field, each overlapping its neighbor, and of
about the same proportions as a brick.

To

ceaseless movement round about the edges of their prison,

est and profit for hours.

That motion is an attribute of all matter is very nicely
shown by Mr. Holman in a slide which illustrates what
microscopists term the dance of the atoms. Gamboge is
pulverized and thrown into water, which is slightly colored
by it. With a lens magnifying 2,000 diameters, the particles |
are seen in o rapid, cycloidic motion, which never ceases and |
is perfectly uniform, resembling very much a swarm of |
midges in the warm days of October.

—_—— e ——ed e +——
Progress of Torpedo Improvements, |

An experimental trial of a new torpedo boat, embodying
the most recent improvements of the Lay system, was recent-
1y tried near the Navy Yard, Washington, D. C. The bost,
of cigar shape, 16 feet long, 19 inches in diameter, is made of
iron. It is propelled by liquid carbonic acid, carried in a
reservoir within the ghell, the liquid being allowed to ex. |
pand into gas, which operates an engine and propeller. The |
boat is steered and the speed and direction of the engine gov- |
erned by electricity, the circuit being opened and cloged by |
means of a cable, which is wound or unwound, as desired,
from & reel carried in the boat : the boat’s direction and mo.
tions being governed by electric keys, located at the station
or on the vessel whence the torpedo bont 18 sent out, The |

The accompanying engraving shows a very simple and
Within each cell were little globules, which kept up a | cheaply constructed apparatus for illustrating the flow of li-
: : : quids under atmospherio pressure, which might be called an
like little mice chasing each other around a room. In sll the '{n"'rmp'ed siphon. It m'l{im:f “ ln;g ;zlw tube, A, pt;i:d
cells the movement was in the same direction and at the same | i0g through a cork fitted in the neck of an ‘]’l’e“';""‘l‘ -
speed. That infinitesimal point could be studied with inter- bell glass, or a bottle with thg bottom cut off, B, and a large
test tube. Any stand will do as a support.

cuted with a steel pen, by means of special ink, upon a sheet
of prepared waterproof paper. The ink passes through the
fibers of the paper without injuring them, and attacks or
corrodes the waterproofing beneath, The corroded parts
are then removed by placing the waterproof paper upon u
piece of thoroughly wet calico. The moisture from this dis-
solves the corroded lines, ascends through them to the sur-
face of the paper, and, loosening the ink, enables it to be en-
tirely removed by blotting paper. The result is a porous
| puper stencil, held together by its fibers, which presents in
facsimile the delineations that have been made upon it with
the ink. The stencil is then lightly painted upon the writ.
| ten side with papyrographic color. It is next placed upon a
[pad of velvet, painted side downwards, and, npon being
pressed, color is forced through the lines of the matrix and
brought in contact with the paper employed for printing,
upon which is formed a perfect faesimile of the writing. A
like result is attained, without repeating any of the before.
mentioned operations, as often as a new sheot of paper is laid
upon the stencil and submitted to light pressure by means
of a copying press, A proof impression can be taken in a
few minutes, and afterwards quickly multiplied. It is said
that 500 copies can be produced from one sheet of the spe.
cially prepared paper at an infinitesimal cost.
—_—— —,t—— - -
Photo Plates under the Microscope.

M. Jules Girard, Who has published several valunble
works upon the application of photography to the micro-
scope, has just communicated to the Academy of Sciences
the results of his interesting researches upon the transform.
ation of collodion in photographic operations. A miero
scopic examination of collodion permits one to discover the
texture of the film, and to follow the reactions which take
place in the production of the luminous impression. When
of good quality, the collodion plate is translucid and color-

P. H. VANDER WEYDE,
- o
Liquids under Atmospheric Fressure.

the Editor of the Secientific American :

B is filled with

: : ' 38 les in the event in the collodion being perfectly dissolved ;
bost carries an explosive magazine which is discharged by | water to the upper opening of A, The opening, C, is closed

electricity.

| with the index finger of the left hand, and the test tube, | sensitizing  change its

but its composition, age, and the actions which constitute

texture. The photo-micrographs

Mr. Lay's invention is caleulated to revolutionize the en- previously let down over the tube, A, is gently raised. The | which M. Girard presents to the Academy, representing en

tire system of naval warfare, particularly that branch per. | glasticity of the air confined in A is diminished, and the nor-

d : rane Inrgements to 50 diametoers, demonstrated several phienome
talning to harbor defences and protection of fortifications, as | mal pressure upon the surfuce of the water, in B, forces the | na.  Old collodion which gives very fine images, but the ra
well as open combat between floating navies. 8o fast as | water up in the test tube and into A, 8o soon ng the column

shipbuilders have been able to constract the thickest motal-

of water in A I8 greater than the depth of water in B, the
lie defences for naval vessels, so fast have manufacturers of finger may be removed from C, and the vessel, B, is emptied.

pldity of which leaves much to be desired, is shown to con
tain liquid bubbles holding unchanged ether. If the collo:

| , 80 dion contains alcohol, it has the appearance of a cellular tis.
guns been able to invent projectiles that will pleree them. | Of course, if Cis already under the surface of the water

The submerged torpedo is impregnable to attack.

rific storm of shot and shell, and the Yoss of life inevitable \ of
upon & close naval conflict ix entirely nvoided, The advan- | di
tages of the movable torpedo over fixed mines and the spar
torpedo are 5o spparent that it is not necessary to enumerate
them. The torpedo boat is caleulated to be used In & most |
efficient manner for offensive warfare, It can bo used as o
towing bost 1o effect an entranee to the harbor of An onemy | m
or approach his fortifieations, even if the }

! . s With its | previously placed in D, it is not necessary to upply the finger
explosion it earries far wider destruction than the most ter- | to O

sue; and if there is much water in the collodion, the fibers of

cotton become apparent in the form of flocculent matter
By holding the test tubo quite high, a small quantity | Collodion which is too thick gives intensity, but is not rapid

air mny be kept in the top of tho test tube, and thus the | it hes the appearance of an undulated ecellulo-vascular Ais

fleronce of atmospheric pressure is very prottily shown, sue,  The irregularity of the film militates against the

Baltimore City College, Md. . |cloarnesy of the image. Two indications or proofs are at

— —— = | hund of the time during which the nction of sensitizing in

Corn Sugar, the nitrato of silver bath is still incomplete, and of the

The Davenport (lows) Gazetto olaims for that eity the first | moment when the operation has terminated. In the first
noufactory of pure glucose in this country.

The demand

case, the greasy marks, which are an indication of the sensi-
¥ are protected with | for the article by confectioners alone, in the United States
fixed mines or torpedoes in the channel, '

To the Lay torpedo | in
boat may be attached a line of flosting explosive mines, con

nected with the operator's station, as Is the torpedo itse
electric cablo, The torpedo boat may be despate
these flonting mines in tow to open the channel.
can be detached from the bost at w0y @

If, by } H

in position by un arrangement peculiar to thelr congtruetion ‘
still retainiog their electric exble conneetion with the aper .' tl

thed with | taste as honey,

Fhe mines | opens a new department for lowa corn,
iven point and sank | wor

| manufacture Bids falr o become of lmmense hn]ml’(‘lmf‘ 10

: tzing being still incomplete, ave full of stronks and groups
immense.  Tho sources of supply heretofore have boen

. : of orystuls, some in the form of noedles and some amor-
l France and Germany, where glucose is made from potatoes,

phous. It seems as if the crystals of fodide of silver, which
were in course of formation, have boen arrested in the midst
of their development,

In the second cuse, when the operation of sensitizing is

ore it I8 the product of corn wholly. It isas pleasing to the

The production of grape sugar snd glucose

The capseity of the
ks nt Davenport is 500 bughels per day.  This branch of

pact, Tt i coverod with a uniform network, rendered the
moro evident by those portions which are froe from crystals

e State and country

complete, the toxture of the film is homogencous and com -
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B
The greater part of the photogmphic action necessary to |

and then from A to C, cutting in the direction of the ar- gyer, very seldom used, but is especially useful in planing
Thus the ecutting will be at all times performed Lard wood cogs fitted tolron wheels,

obtain an fmage s due to the successive tranaformation of
‘the erystallographio system, the roaction of the lodide of
‘silver being the most perceptible of all. The result is that
an examination of the plate at different stages of the opera.
tion under a microscope of moderate power permits the
operator to judge of the success or_otherwise of the process
he is employing.
———— —a e —— - —
PRACTICAL MECHANISM,
DY JOSHUA ROSE.
Hrooxn Sunies—NXumber 11,

PATTERN MAKING

In using a jack plane, we commence each stroke by exort-
ting a pressure mostly on the fore part of the plane, com.
mencing at the end and towards the edge of the board, and
taking off a shaving as long as the arms can convenlontly
reach. If the board is longer than can be reachod without
moving, we pass across the board, planing it all across at one
standing; then we step sufficiently forward, and carry the
planing forward, repeating this untll the jack planing s

To try the level of the board, the edge or cor-
ner of the plane may be employed; and if the plane is moved
back and forth on the corner or edge, it will indent and so
point out the high places.

The fore plane (or truing plane, as it Is sometimes called)
is made large, %0 a8 to cover more surface, and therefore to
cut more truly, It is ground and set in the same manner as
the jack plane, with the exception that the corners of the
iron or blade, for about one eighth inch only, should be
ground to s very little below the level of the rest of the cut-
ting edge, the latter being made perfectly straight (or as near
50 as practically attainable) and square with the edge of the
iron. If the end edge of the cover is made square with the
side edge, and the iron is ground with the cover on, the
Intter will form a guide whereby to grind the iron edge truo
and square; but in such case the cover should be set back so
that there will be no danger of the grindstone touching it.
The oilstoning should be performed in the manner described
for the jack plane, bearing in mind that the object to be
aimed at is to be able to take as broad and fine a shaving as
possible without the corners of the plane iron digging into
the work. The plane iron should be so set that its cutting
edge can only just be seen projecting evenly through the
stock. In using the fore or truing plane, it is usual, on the
back stroke, to twist the body of the plane so that it will
slide along the board on its edge, there being no contact be-
tween the cutting edge of the plane iron and the face of the
board, which is done to preserve the cutting edge of the
plane iron from abrasion by the wood: as it is obvious that
such abrasion would be much more destructive to the edge than
the cutting duty performed during the front stroke would he,
because the strain during the latter tends mainly to compress
the metal, but, during the former, the whole action tends to
abrade the cutting edge. The face of the fore plane must be
kept perfectly flat on the underside, which should be square
with the sides of the plane. If the under side be hollow,
the plane iron edge will have to protrude further through
the plane face to compensate for the hollowness of the lat.
tor; and in that case it will be impossible to take fino sha-
vings off thin stuff, because the blade or iron will protrude
too much, and as & consequence there will be an unnecessa-
ry amount of labor incurred in setting and resetting the plane
iron. The reason that the under surface should be square,
that is to say, at a right angle to the sides of the body of the
plane, is because the plane is sometimes used on its sido on
u shooting board.

When the under surface of the plane is worn out of true,
Jot the iron be wedged in the plane mouth, but let the cut-
ting edge of the iron be well below the surface of the plane
stock. Then, with another fore plane, freshly sharpened
and set very fine, true up the surface, and be sure the sur.
face does not wind, which may be ascertained by the appli-
cation of a pair of winding strips, the manner of applying
which will be explained hereafter. If the mouth of a fore
plane wears too wide, as it is apt in time to do, short little
shavings, tightly curled up, will fall half in and half out of
the mouth, and prevent the iron from cutting, and will cause
it to leave scores in the work, entailing a great loss of time,
in removing them at every few strokes. The smoothing
plane is used for smoothing rather than truing work, and Is
muade shorter than the truing plane so as to be handier in
using., It is sometimes impracticable to make a surfaco ns
smooth as desirable with a truing plane, beeauso of the diree-
tion of the grain of the wood. T'hus, in Fig, 7, let I ropro-
sont  pleco of stufl requiring to bo pluned on the upper sur-

fu e, und lot us plane it, cutting in the direction of the arrow,
D; it is evident that the edgo of the plane iron, when cut
ting the surface from B to A, will strike against the edge or
end of the grain of the wood, tending to rough it up: where-
s, while passing from A to C, the tendency of the pressure
of the iron wdge would be to smooth the grain of the wood
downwards, the difference between the two tendencies bolng
sufficlent to make It nocessary in many cases Lo uso . smooth.
ing plane cutting in both directions, as shown in Fig, 7, first
from A to B, cutting in the direction of the arrow, F,

5
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row, (4,

In the direetion tending to smooth down and not rough

up the graln of the wood.
ning Is necossary in demonstrated

the grain of the wood

That this method of pla

in planing across the end

geain of wood, for which purpose the smoothing plane is al
most indispensable, and in which operation it is necessary to
use it, on small surfaces, with a side as well as with a for
ward sweep, thus producing a curved motion, the most de
sirable direction of which is determined by the direction of

Fig. 8 reprosents an ordinary compass plane, which is
nocessary and very useful tool for planing the surfaces of

in the capacity of the instrument.

a8 are required to receive rapping
be seen at work

RONT VIEW

hollow sweeps. This tool is sometimes made adjustable by
means of a piece dovetailed in the front end of the plane, as
shown in Fig. 9, at A; which, by being lowered, alters the
sweep and finally converts it from a convex to a concave.
There is now, however, in the:muket a compass plane, the
body of which is made of malleable iron with a sole mado of

a blade of spring steel, which, by the operation of two screws,
can be set to any curvature, either concave or convex, with-

Another very useful species of plane is the router, shown
in Fig. 10, which represents one of these planes in opera-
tion, A being the router, and B the work. The use of this
tool is to plane out recesses (exactly to any given depth) such

plates.  The wood in the

plane stock is cut away just over the edge of the iron, to
give clearance for the shavings, and so that the cutter may

Rabbet planes are narrow planes

groove, and Fig. 18 a side rabbet plane

having the sole or side of

u conformation to suit the work, Fig, 11 represents s rab,

bet plane to sult a round edge, Fig, 12 a similar plane for a

The Intter is, how-

or the teoth of wheel patterns or
other similar work. For ordinary
use, it is sufficient to have two, a
fand a 1} inch, as represented in
Figs. 11 and 12, and two or three
having & flat sole for flat bottom
grooves. Small thumb rabbet planes,
having an iron stock, with the blade
near the front end, are now supplied,
and are very useful for cutting out
half checks that are not cut right
across the stufl.

Fig. 14 is an end, and Fig. 15 a
Inhlr, view of a core box plane, suita-
| ble for planing semicircular grooves
| out of the solid.  The principle of its
| construction and use is that the angle
in & somicirelo is a right angle. Suppose, for example, that
Fig. 16 represents a pleco of wood having a semicircalar
groove in it, and we mark off an the groove the points, a, b, ¢,
d, ¢, and strike from each of these aline directt 0 each corner

FugIf.

Fugl3.

of the groove. We shall thus find that the two lines struck
will be at a right angle to each other, the two lines,TA A,
meeting at the point, @, being at a right angle. The two
side faces, C C, of the plane in Fig. 14 are made to stand at
a right angle to each other; and while the plane is in posi-
tion (as shown in Fig. 14) to bear against the corners of the
core box, a semicircle (the’apex’of the plane, D, in Fig. 14)

must be in the semicirele, and will only cut away the wood
in the form of the circle, no matter in what position the
plane stands, 80 long as its sides touch the corners of the se-
micircle, This being the case, the first operation in using
this plane is to cut out the required somicirclo to the necessa.
ry width, which may be done with a rabbet plane. The core
box plane may thus be employed to cut out the semicircle,
commencing at each of the corners and planing on each side
down to the center of the depth of the semicircle. As this
plane is intended to finish the work, it is desirable to eut

awny a8 much of the stufl as possible bofore employing it,
the work appearing as shown in Fig, 17, These planes have
one disadvantage. ‘They are apt to abrade the corners of the
work; hence great eare should be exorcised in their use, and
eare must also be taken that the extreme point of the plane
iron stands Just at the npex of the angle of the body of
the plane; for if it bo In advance or not up to it, the work
will not be semielrenlar,

- - dN—
Trademark Decislon,

In & recont upplieation for trademark rogisteation for the
use of the words ** Star 0iL" the Commissionor of Patents
rofused registration, bocsuse a prior registration had been
obitained, by other parties, for the use of the figure of & star
in connection with the word oil, thus: “*0IL" The Com-
wissloner held that, in cases whore partios used a brand con-
talning the figure of an object, the mere substitution, by &

now applicant, of the name word of that figure, would no tens
title such applicant to registration,
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THE CENTENNIAL BUILDINGS~THE INDUSTRIAL
PAVILIONS,

In this diviglon of the numerous structures (some 150 feot

fn all), the Photographic Hall elalms onr first attention. It

covors & spaco of 908 foet long x 107 wide, Ita length laying

- oast 10 west. The interior s fitted up with sereens for the

exhibition of photographs ; these are 28 in number, and 4 of
them nre 10 foot long, and 24 are 24 feet long each.  Both
wides of tho scroens are valuablo as oxhibiting space; and al-
lowing 10 feet square to each oxhibitor, 1518 exhibitors can
be sccommodated on the sereens alone. The halls of the

bullding will sccommodate 582 exhibitors, giving them also

Canada, 2.700. There will be about 756 exhibitors of car

10 foet square each, with wome T.shaped sereens in addi.
tion, giving 720
square feet, a total
of 19,080 square
feet boing thus ap
propriated,

The screens
stand 16 feet o
part, and in some
cases floor space
can be gained for
exhibits  between
thom; and floor
space will be had
for the same use
all along the mid.
dle avenue be.
tween the ends of
the screens. The
T-shaped termins.
tion of the screens
towards the mid.
dle avenpue is a.
vailable for pie-
tures, and will be
about 2} feet wide.
These ends of the
scroens, being cov-
ered with pictures,
will greatly im.
prove the effect in
viewing the mid.
dle avenue along
its entire length,
as in sharp per.
spective it has the
appearance nearly
of a continuous
wall of pictures.
The main purpose of it, however, Is to stiffen and strengthen
the screens.

It will be seen from this that there will be an exhibition
of photography here such as the world never saw, if there
is more enterprise shown in filling the space allotted than
there is in subsecribing for the stock to build it. In this
matter we must do our best, or our friends will beat us. Dr.
Vogel says that there will be a very elegant and Interesting
collection sent from Germany. It left Berlin in February
last, we believe. Dr. Horning, editor of the Photo. Archiv.,
in Vienna, writes that a fine collection is coming from his
city, Hesays: ““I hope to be able, according to the invita-
tion of our American co-workers, to excite an animated par-
ticipation of our photographers, and I shall be glad if 1 can
succeed, to enable
me to show y¥ou my

Scientific Awmerican,
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wood, sheathed with corrugated iron. The building is one

The stroeture oo ||ln'n A 0 consplenons position near the min

story high, with hipped roof, having five skylights running | iature lake, on & line betwoen the United States Government

the faull length of the bullding. From the floor to the top of
voof Is 80 feet ; to main plate, 24 feet, Four principal en-
trnncos nllow of the eany Ingress or egress to and from the

bullding, DBesides the skylight, the building has large win. |

Bullding and Machinery Hall
The plan of sxhibition Is an alphabetical areangement of

tho partial filles of ench nowapaper or periodieal In such a
munner s will make them instantly accessible : the space

dows, 14 feet in hight on the side, Offices are placed at each | dovoted to oneh bearing n label with the name of the publi.

ontrance of the bullding, affording accommodation to the |

eation printed thereon, and further designated by a number,

many vistors.  The south half of the bailding is allotted for by means of which a stranger, upon roference to his eata.

the earrlage trade ; the other half (o palace cars and stovos,

logne, will he able at once to appronch the section of the

The smount of square feet allotted to foreign countries iu | bullding where the particular journal which he desires to
ax follown: Groat Britaln, 4,500 ; Gormany, 210; Italy, 224 ;| examine or refer to may be found, The cases containing

THE PHOTOGRAPHIC HALL.

riages from France who will probably exhibit in the United
States,

Our upext engraving shows the building erected by the
United States Brewers' Association, inawhich is made a grand
display of all the materials and processes employed in the
brewing of beer, which will be exhibited in full operation.
For this purpose the large and elegant building represented
is erected by the Association, at an expense of $70,000. The
building is 800 feet in length and 100 feet wide, and presents
a very ornnmental appearance. T'he brewers claim that the
industry in which they are engaged is hampered and imper-
iled by the popular prejudice which exists against the use of
distilled liquors. Fermented refreshments like beer, they
allege, ought not to be classed with the intoxicating distilled

esteem for the eox-
traordinary exor-
tions you have
made in the inter-
est of our art.”
M, Adolph
Braun, the renown.
ed carbon, art
printer and pub.
lisher, has applied
for 205 square feet
of spuce, and pro.
mises to make a fa-
mons exhibit, Ma.-
ny French, Eng.
lish, and other fo.
reign  exhibitors
will join in the

thoso filles will form aleoves similar to those in publie libra
ries for the ar
rangement of
books; and these
alcoves form long
tiers, one on each
side of the baild.
ing throughont its
entire length, a
portion of the
space between be-
ing reserved for
the accommoda.
tion of attendants,
leaving & passage
way for the pablie
18 feet in width,
extending from
one end of the
structure to the
other. The second
story, approached
by four flights of
stairs, is devoted
to reading rooms
for the accommo.
dation more espe.
cially of newspa-
per men, and will
be supplied with
conveniences for
corres pondents,
Mr. George P. Ro-
well, of NewYork,
has assumed the
management of the
enterprise, and
with him will rest
the responsibility
of making it what it should be.

Quar last engraving represents the building erected by sub-
scriptions from members of the shoe and leather trades, for
the accommodation of the industries in which they are espe-
cially interested. There is probably no branch of industry
in which labor-saving machinery has been carried to greater
perfection than in the boot and shoe trade, and this part
alone will constitute one of the principal features of the ex.
hibition. Here will be seen machinery for the performance
of almost every conceivable operation in the trade, from mills
for grinding the bark with which the skins are tanned, with
currying, hairing, graining, splitting, pebbling, polishing,
buffing, and coloring leather, up to the intricate and inge-
nious machines employed in the cutting, sewing, pegging,

forming, and fin-

ishing all varieties
of boots and shoes;
and their name is
legion, There will
be machines which
make pegs, and
secure the soles
. upon the boots and
shoes, by means of
them,in one opera-
tion; and others
which make kinds
of screws of brass
wire, and insert
them in the shoe
or boot for the
same purpose.
This building is
256 feot long by

d‘?]",hl:yé.,rh 1680 feet wide; the
ge pported
Builders’ Pavilion, ::;:ol‘:mz 16 feet
next  illustrated, apart, the central
will afford o most section being
interesting show. curve 80 feet wide
The exhibits will of thnowoln-'
consist entirely of M' ver which
ploasure carriages; louvre ventila.
and the light-run. 'lll 20 feet wide,
ning wehicles for ‘:n»nh‘t::lﬂ‘i
which this country building, 60
is famons will gus- THE CARRIAGE EXHIBITION BUILDING. o ke

tain onr reputation in this branch of industry, The po-
sitlon of the building is north of the Main
of the Art Gallery,

lignors which are productive of such widespread wretched.

Building and west | ness.  The use of beer they claim to be highly beneficial to

on the main avenue leading from the Art | mankind, and they intend i
o ‘ / 8 3 nd to prove this by & national exhibit
Gallery 0 Machinery Hall, Government and other buildings. | of the most extensive character, Their object is not to in.

It is alao near Belmont Avenus, the principal
the grounds.
The bullding is 348 feet long, 23

31 feet wide, in shape

parallelogram. The, material used in its construction A

drive through | duce a man to drink more beer, but to.:onmunp more men

to drink beex

Next on our list of illustrations is the newspaper building
[ : : 3
1lch”will contain nothing but an exhibition of neWspapers,

ground, The pavilions are 20 and 30 feet m‘}, The groun l
floor of the building is divided s follows: ainle 15 feot
wide and 800 feet long runs through t "'ﬁow and on ei-
ther side is one 10 feet wide, parallel with the center sisles.
Across the center of the building ia & passage way 10 feet
wide, at one end of which is a doorwsy leading to Machinery
Hall on the north. The east and west sections of the ground
floor have aisles 14 feet wide. There are eight main oxhi

-
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bitlon spaces for exhibits
(bounded by the “alsles) 20
feotin width and 117 feot
in length, and four exhi.
bition spaces of 20 feot In
width by 114 In length.

Theso illusteations and
descriptions show clearly
the various styles which
have been chosen for the
buildings, the selection
being governoed by elrenm-
stanocex.  Altogether, a
lavish provision of space
has been made, and there
will bo no just reason for
complaint of want of room.
Wo are glad to know that
the exhibits which have
a-rived and are arriving
from all parts of the world
will justify the managers
In providing sueh exten.
sive and costly accommo-
dation ; and we anticipate
an exposition whieh shall
redound to the credit of
the United States.

Sunday at the Cens
tennlal,

1t hias at last, after much

disoussion, been decided that the Exposition shall remain | duties. Hence, the question after all reduces itself to whe- |
closed on Sundays, the Contennial commission voting in the
ratio of three to one against adopting the minority report
to the conteary.. All the bulldings and grounds will be

closed to the public on the Sabbath,

Woe think the decislon of the commission
is the one which will please the majority of
our people best, The strong argument a-
gainst closing lay, first, in the fact that Sun.
day is the only opportunity afforded to work-
ing men to visit the Exposition by day-
light ; and second, that many citizens and fo-
reign visitors do notrobserve the Christian
sabbath, and hence should not be debarred
entrance on a day which, to them, is no differ-

. ent from any other in the week. While there
is considerable reason in these views, they
manifestly should not prevail when the Ex-
position is regarded In the light of & national
undortaking, The workmen who would be
benefited are only those who reside within
short distances of the Centennial, a very
small majority compared with the entire
working class. In this country, moreover,
we live under the rule of the majority, and
the sabbath of that majority is the Christian
sabbath, a day which our ancestors of one
hundred years ago venerated and reverently
observed,

our institutions as they are, and one of those institutions is

W
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THE BREWERS' BUILDING.

THE NEWSPAPER BUILDING.

Moreover, foreigners will come here to study us and |lic sentiment which overwhelmingly prevails.

327

grounds, and the interfer
enco with the qulet enjoy
ment of the day of rest 'b_V
those residing in Philadel-
phia and its suburbs, which
need not here be reviewed,
As we sald in the begin-
ning, the decision will be
accepiable to the greatest
number of our people.

Centennial elles,

Every year, it i said, the
battlefield of Waterloo is
carefully planted with bat-
tered bullets, odds and
ends of secoutrements, and
other rubbish, which in the
following year are dug up
and wold to credulous tour-
ists, as relics of the con-
flict, by the enterprising
uatives, Not long ago the
German government wes
ruthlessly victimized by
some ingenious Arabs who
manufactured and sold as
real some spurious speci-
mens of rare and anclent
pottery. Almost any one,
Indeed, who has traveled
through Europe can add

scores of instances of like deceptions being practised which
ther a small minority of one class of the population, p(u- probably have come under his notice ; so that at the present
u still ymaller proportionate minority of the entire roligious | | time, antiques in Naples, coins in Rome, pipes and pottery

community, are to be necommodated in opposition to a pub- | |in the East, and the thousand bits of bric-a-brac that travel-

ers delight in gathering are either the handi-
work of the present inhabitants of the his-
toric localities, or, far more likely, have their
origin in Birmingham, England, that world’s
supply shop for all heterogeneous articles,
from big Japanese idols down to pins.

We did cherish the idea that the relic-
manufacturing industry had not traversed
the Atlantic; and although we might secretly
laugh at the friend who proudly exhibits
Waterloo bullets and Roman oboli, we were
fain to accept as genuine flint lock muskets
which have been through the Revolution, or
the moth-eaten old uniform kept in the gar.
ret since the days of 1812, and now brought
out for exhibition in this Centennial season.
But this era of confidence has passed. We
now point the finger of scorn at the musket,
and express doubts as to whether the uni.
form is not one on which army officials have
been testing the much-vexed moth patent.
We might have continued in our innocence,
despite the fact that General Washington's
headquarters have sprung up over the land
like' mushrooms, necessitating the supposi-

tion that the hero must have been endowed with ubiquity, or
There are various other considerations, notably xhe en- | else dave spent his existence in traveling from one to the

certainly the sabbath as a day devoted to rest and religious | forcement of extra work among the employees on * the | olher but when we regard the number of his favorite and
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\, &t loast one of ls now desmed Indis-
10 every well rogulated furniture store, and the
“of abnormally written documaents attributed to
the Father of his Country which photography reproduces

in uncounted and genuine originals, our credulity gives

way, and we warn our readers against Contennial relics,
During the past winter, we have soon certainly thirty quilt-
petticonts which falr wearers assured us bolonged to
Martha Washington, and this iy in only ono oity. How
many such garments Philadelphia possosses, we cannot di-
vino. All along Broadway, consclenceless small boys nre
vending musty, yollow, and ragged newspapers ; and not a
single anniversary of any revolutionary battle ean oecur but
that cop'es of the particular ancient paper containing the
account of the conflict are sold in New York, in editions so
Jarge that the long since dead pubilishers wonld hnve deamoed
their fortunes secare had their original publications

2

achioved one half the circulation. Lafayotte buttons are ap- |

pearing by the gross; and as for Franklin's canes, their | tu

name is legion. There ix a strong and growing desire for
these things, which bids fair te establish a new and patriot-
ic industry devoted to their manufacture

-

THE DI CESNOLA COLLECTION.

LNCTORE DELIVERED AY THE STEVENS INSTITUTE OF TRONNQLOGY, BY wu, i

HENRY OOODYNAN, E8Q., OF XEW YORK.

“ Westward tho star of empire takes its course™ has | Bgyptian

always beon a fundamental truth with regard to the progross
of civiligation; and althongh at the present day the troops of |
the Czar stoadily pursue their march eastward, all our mod. |
ern nations owe their being and development to a steady .
movement in the opposite direction.  Our ancestors lived in
the mountains of Hindostan and ealled themselves the Ar-
yans ;and when they started out upon their migrations west. |
ward and settled in Europe, they became in time Greeks, |
Remans, Germans, Celts, Slavonians : all of whom belong to |
the same great family, to which the name of Indo.-European
or Indo.Germanic has been given, We know the fact of
their kinship by the similarity of their languages as revealed
by comparative philology. Take a single example: Mother |
in Sanserit is mdtdr, in Persian mdder, in Greek un rypin

Ctlonnl breadth of shoulder,
[from Cyprus, which exhibits the above olinractoristios, in |
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| goe the scenlpture ax an suxiliary of architecture. The sta-
tues are not free, but attached to the walle, The artists
soom also controlled by the principle that their work should
adapt itself to the material of which it is made, In other
words, that & stone statue should be stony. Lastly, their
soulpture, like all art, reflocts the spirit of the people.  The
groat chameteristic of the Egyptinn people was tholr senti.
ment of eternity. Al their works show its imprint, either
by thelr colossal nature or by other attompts at conferring

'dnnhlll(y. Wo notlee it in the pyramids, the tombs of their

Kings, in the ombalming of mummies, and In their statuary.
Horo overything is of a fixed type, from whieh the indi
vidunl artist may not vary, Henco we find, in all Egyptinn
statnos, the same monotonous expression, the same conven
the samo head dross, A statoe

consequently pronounced Egyptian. Jta date would there.
fore be betwoen B, C. 1440 and the end of the twelfth een
ry B. C., the period of Egyptian ascendency in Cypros.

Wae next find Cypras as a part of the great Assyrian em.
pire,and the sculptare of that period may bo expected to ex.
hibit Assyrian peculinrities, What these are appears in a re.
presentation of the winged Wulls of Nineveh, taken from the
Assyrian Court in the Crystal Palace, London. In the Assy-
rinn empire, where mind was held in as much esteom as
force, we find curious combinations of humafh and snimal
figures, matle still more subservient to architecture than the
; for they are all in relief. There are no free
The Assyrian statues found at Cyprus are all dis.
peculinr

figures,
tinguished by their helmets, their beards, and the
simple drapory.

When Nebuchadnezzar destroyed Tyre, in 671 B, €., he
erippled the power of the Phenicians in Cyprus as else-
where, and gave the Greeks a chance to gain n firm foothold
on the island. With their increasing influence, the art of
the Grooks began to flourish. There is a fine specimen of it
which is easily recognized to be a statue of Hercules by the
knotted club and the lion’s skin. The head of the lion forms
the head dress of the statue. The teeth and upper jaw form
a kind of crown on its forehead,and the lower jaw is divided
into two parts, one over each cheek. The face resembles

that of the native Cypriote type of the present day, and leads |

Latin mater, in Celtic matAair, in Slavic matka, in Swodish | 8 to conclude that its sculptor was a Cypriote. This statue

and Danish moder, in German mitter, in Dutch mider, in 18 One o
Anglo-Saxon moder. If such then are the ties which con- bout ten thousand dollars.
neet us with the ancient world, the study of its civilization |
proceeds from higher motives than mere curiosity; it is the Egyptisn ascendency; and the statues of this time, although
study of our own first beginnings.  still Assyrian,show the influence of Egyptian art. One speci-
“The subject of the present lecture is the development of Wen exhibits the Assyrian helmet, beard, and drapery, but
art, as illustrated by the Di Cesnola (pronounced (hessnola) 8180 the conventional breadth of shoulder peculiar to the
collection in the Metropolitan Museum of Art at No. 128 | Egyptian statues.
West 14th street, New York. | After this the faces and drapery of the statues become
General Louis Palma di Cesnola, an Italian by birth, but | more and more Grocian, In one figure the high priest of
an American citizen, who fought in our civil war, was ap. | Venus, holding in his hand the dove sacred to the goddess
pointed Consal to Cyprus in 1865 by the American govern. 2nd & patera or cup for libations, exhibits the peculiar zigzag
ment. Cyprus is one of the largest islands of the Meditter- | character of Greek drapery. Originally they first carved
ranean Sea ; it is situated near the Syrian coast and belongs | their statues in wood,and then dressed them up. The angu-
to Tarkey. Owing to its position, it isa convenient point 1ar nature which their first crude attempts had was after-
for the representatives of the European powers to keep watch | Wards copied in stone and became consecrated by usage.
on each other’s movements with regard to the Eastern ques- | Obgerve the Assyrian helmet and beard and the Cypriote type
tion. Although the whole istand contains less than one hun- | of face. It is a curious and iopstructive fact that all these
dred and fifty thousand inhabitants,there were then as nvny | varioties of statues were found together in the same temple;
us seventeen consuls on it,whose whole business was to bully | for it shows us the gradual development of Greek art from
each other and act us spies for their governments, Di Ces. Eastern art. One specimen is the most perfect example of
nols, whose government was not involved in the Eastern |@reck artin the collection; and it is not forty years removed
question, perceived the importance by reason of its lying di | from the date of the finest specimens of sculpture Greece
rectly in the route of ancient civilizations, and proved him- | has ever produced. The statue of the Discus Thrower shows
self the only sensible consul on the island ; for he commenced | indeed a ginnt step in advance ; but it was very long before
to dig. the development was reached.  For five hundred years the
The importance of the objects he exhumed soon attracted  Grecks were, like ourselves,too busy making money to have
the attention of archmologists ; and in 1869, when the lec- |AnY artof their own. When we, in our brown stone fronts,
turer was on the island, with an agent of the Berlin museum, | ete.,imitate some of the least desirable features of ancient art,
he witnessed the sale of everything that had been brought ;and thus expese ourselves to criticism, we may point to the
1o light up to that time. But Di Cesnola continued his ex-  Greeks as imitators before us. The discus thrower just re-
cavations after that; and in the winter of 1869 to 1870, he be- | ferred to dates not 150 years after the statue of Hercules.
gan work on the site of the ancient city of Golgos,discovered | After the Persian wars, when Cyrus had taken Babylon,
the Temple of Venus, and brought to light the most impor. #0d Cambyses conquered Egypt, the Pheenicians, who were
tant collection of statuary yet found. | the allies of the Persinns, again flourished in Cyprus. Then
The way in which the city of New York came to secure so the faces of the statues assume the semitic type, but other,e

{ the most valuable of the collection,and would bring |

The next period in the history of Cyprus is aguin one of |

Frombaos,

A good deal of attention has of late boen given by meteor
ologists to the whirling atmospheric movements denomi
nated trombes, That thoso trombes are of electrieal origin
hns beon suspoctod from the very beginning of electriea)
sclence, and in Iast century experiments were made by way
of imitating them on a small seale.  Between two nwtnll[vc
plates, the upper of which was electrified, while the lower
wag connocted to earth, various easily movable substances
wore brought, Water was raised in form of a cone; bran
was lifted so as to form a pillar, than seattered in o whirl
In such exporimonts, however, the phenomenon ean only be
obwerved momentarily ; the cone or column, if indeed pro.
duced, immedintely disappears through the seattering of its
component particles,

In a recent communieation to the Herlin Academy, M.
Holte has deseribed an apparatus by which this interesting
phenomenon can be produced with greater certainty, and
| obwerved for any length of time. The arrangement consists
of a eylindrical glass vessol about 8 inches high, 6 inches
wide, and (0 or § inch thickness of side. It has a perfora
tion in the middle of the bottom ; this is filled with tinfoil,
and closed on both sides (above and below) with two large
plates of tinfoil. In the middle of the glass vessel hangs a
hollow, flat-pressed, metallie ball, § inch in thickness, and 4
inches in dismeter. The suspending piece consists of two
metallle tubes, one movable in the other; the upper one is
connected with the conduetor of an eloctric machine,

If now varlous easily movable substances, pulvervulent,
and not very good conductors, be introduced into the vessel—
80 much of them as will be sufficient to cover the inner plate
of tinfoll § to } inch—then, a8 woon ax the machine is put
into action, and the second conductor connected to earth, the
| substunces are thrown into violent motion between the two
| opposite electric surfaces, With sand, however, or similar
matorinls, no determinate cone or column formation is dis
| tinguishable. But with substances of better conduction and
| conrger structure, such ns-bran or sawdust, there are con-
stantly formed, through the deposition of new portions, large
cones and perfect columns, from which, however, the stormy,
whirling, and progressive motion is absent.

M. Holz obtained a phenomenon much more similar to
the natural (rombes when he used a liquid instead of powder
—espocially turpentine or olive oil—and gave the lower elec-
trode a pointed form by adding a column of wood, this sub-
stance being taken to avoid the passing of sparks. The ves-
sel was filled with liquid up to 4 inch above the point, and
the interval between the metallic disk and the liquid was
| regulated according to the tension of the electricity.

“If we now bring the machine into action,” says M. Holtz,
| “ we observe, first, at the surface of the liquid a slight curl-
ing, and presently it tends 1o rise up the sides of the vessel
in a peculiar vibratory motion, Very soon there is & stronger
undulation, and & middle cone is formed, which gradually
increases ; and so long as it does not reach the metallic body,
it flies off in minute dancing droplets. If, on the other
hand, the cone has become a column, the liguid moves from
the middle of the metallic surface to the border, and there
falls down at several parts in the form of thinner columns,
which, differently from the middle one, have their large bases
|above. Often, too, the rising stream parts into several of
similar form, each of which follows its own path towards
the middle part of the disk, and thence toward the edge,
where, again, it branches into several descending streams.
The liquid also frequently arises simultaneously at various
parts, so that, sometimes, reckoning the downward streams,
one may count more than twenty distinet columns ; and all
these columns are in constantly progressive and whirling
motion,”

M. Holtz calls attention to the circumstance that, in the
formation in question, no difference was observable between
negative and positive electrielty ; only the motion was more
violent when the metallic disk was negatively electrified.

That the agreement between the artificial and the natural
trombe is not absolute is, of course, evident from the circum.
stance that in theone case'we have a closed space, with walls
probably not without electric tension, as against unbounded
space in Nature ; and the formation oceurs in Nature between

great & prize was as follows. It was first offered to Boston, | Wise preserve Greek characteristics. A figure in which the
and then transferred to London with & view to its acquisition | drapery is very carefully executed shows the peculiar ribbed
by the British Museum. But Mr. Newton, the head of that | Woolen undergarment, peculiar to later Greek statues.
institution, was unwilling to accept it under the conditions  To prove that the statues shown were not the representa
of the sale : namely, that it should retain the name of Di | tives of merely provineial but of true Greek art at different
Cesnols, and that it should be kept intact. As there was a Periods, the lecturer threw upon the screen a picture of
mortgage on the collection, Mr. Newton expected to obtain | statues from the Acropolis at Athens, and pointed out the
it on his own terms by delaying his decision until the day of |samo characteristics in them.
the sale ; but he was baffled in this by Di Cesnola, who grew ~ After the conquests of Alexander, Greek art rapidly de-
tired of the whole business, and sold the collection to Mr. | clined,and we find portraits instead of ideal faces and figures,
John Taylor Johnson, of New York, for $40,000, The Grecks were spread over too large u territory and
The two prineipal features of the collection are its ugliness | formed too small a fraction of its inhabitants to maintain the
and the confusion it is likely 10 leave in the mind of the 8scendency of their tasto, They were diluted too much by
spectator. This confusion will disappear when we wtudy the barbarians. The same cause operated unfavorably to
the position and Listory of Cyprus with a view to what we | the development of Roman art: There was not enough Ro-
may expect to find there, man blood in thelr vast empire to produce anything truly
The island of Cyprus is only 150 miles distant from the nDational, s
B“P“l"‘ll. that is to say, from the great Assyrian empire of  The temple in which 80 muny valuable objects were found
mﬂ::hl:ao‘um“b. The nearest neighbors were the Wos 00 feet long and 30 feet wide. It was built of mud
e Tyre, a great commercial nation, who had Dbricks,5 feet high and 2 feet thick, dried in the sun,and had
48 fur wa Britain, B.C. 1800. They first colonized Cy. | % wooden roof. In the course of time the bricks crumbled
prus ss far back as B. C. 1800 or 2000. Then the ixland  the roof rotted away, the space between the statues :
passed successively under the dominion of the Egyptians, Mlled up, and other débris accumulated above it
the Aswyrisns, the Persians, the Greeks and the Rom-nlt' .
As we do not know of any Phonician art, the fimt to occupy
our attention is the Egyptian. The characteristios of Egy ,
tinn art are evident in the templo of Ipsamboul, . “'.

C.F K,

——.ttr—

There Hmony 8, Melt together, and add 24 parts more tin, |

|

Lixixe metal for axle boxes: Tin 24 parts, copper 4 lll-‘

bmovable surfaces, whereas in the experiment it is between
fixed surfaces.

New York Aeale-; of Sclences.

At a meeting of the New York Academy of Sciences, re-
cently held at 64 Madison avenue, a section of biology was
organized. This section will meet on the first Monday even
ing of each month, and to it will be referred all papers on
zoOlogy, botany, entomology, ethnology, ology, and
kindred subjects. Professor E. H. Day, of the New York
Normal College, was elocted chairman of thig section, and
Dr. Heinzmann secretary. It is proposed to form field par-
ties and make frequent excursions to the suburbs, as soon as
the season permits of botanizing and fly catching. As the
meetings of the Academy are public, those of our readers
who are interestod in plants and insects will do well to at-
:‘o::. bringing with them any curiosities they may chance 10

= 48 1?.&

of great density, and the material, after ws
ing, is of great purity and whiteness.
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\ Locomotive for Working Steep Gradionts,
~ An English engineer, Mr. Andrew Hundysido, has rocont-
1y patented in England and thisand several other countrion a
Tocomotive engine for drawing tralnwup inolines. A trinl wis
resontly made with one of these engines nt Bristol, Bngland,
nn esult was such us to show that the invention is one
of some merit,

The engine woighed 18 tuns, and to it wore attached two
trucks we togother 25 tuns 14 ewt.; and one portion of
the lino on which the trisl was made was on an incline of
1in 12, The poculinrity of the system is that the engine is
coupled to the train by a steel chain or wire rope, wound
round a dram mounted in the framing of the engine. The
axis of this dram works horizontally in bearings fixed in the
main framing of the engine, and it is rotated by gearing
from u separato pair of cylinders, distinet from the usual
oylinders which drive the locomotive. A drum, 2 feet In
width and 1 foot in diameter, will accommodate chain enough
to fulfil all the requirements of the system. On each side
of the engine framing, and on each side of one or more car-
riages or wagons of the traing, there are suspended one or
more self-acting gripping struts, which, when let down on
the rails by the driver or other person in charge of the train,
will firmly grip the sides of the rails, and hold the engine
or traln stationary,  On arriving at the foot of the Ineline,
the engineer releases the hauling dram, and, without stop
ping thoe engine, runs up the gradient to the required dig
tance.  The strats are then let down on the rails ; and by
grasping the rails, they render the engine stationary, and
the load is drawn up to the engine much after the fashion
that londs are drawn up inclines at collieries. The last
truck of the trial train was furnished with an automatic
gripping strat, which, when the trucks commenced a re.
trograde movement, at once grasped the rails on each side,
and held the train in its place beyond the possibility of its
belng moved, our informant states, even when the engine
with full steam on was backed against it

The experiments were of the most thorough description,
and the invention was tested in every way. Inthe first place,
the value of the gripping strut was shown. The powerful
little engine mounted the gradient without its load, and,full
steam on, ran the whole length of the siding. At a signal
from Mr. Handyside, the brakes were applied, and the en-
gine was brought to a standstill in the length of a rail and a
half. The contrast between the power of this brake and the
ordinury hand brake, with which the engine was also supplied,
was fully shown, The wagons were then attached, and the
brakes on the engine and on the brake van were applied sim-
ultaneously with equally satisfactory results, This experi-
ment was witnessed with very considerable interest, as the
brake question is just now occupying very much of the at-
tention of railway men. With the continuous brake, it was
pointed out that, 90 per cent of the wheels being braked, a
train is pulled up in about 900 feet with the train going at a
spoed of fifty miles per hour. In this case, the train pulled
up in 600 feet, and only 75 per cent of the carriages were
braked. After duly testing the brake,the method of mount-
ing steep gradients was shown, The engine put full steam
on, ran to the foot of the incline, and then, letting out the
stoel wire rope which coupled it to the trucks, mounted the
steep alone. The gripping struts were then let down ; and

the engine having thus been made stationary, the trucks rr.. \rites to point out that the two principal rivers—the

were hauled up to it, the automatic gripping strut coming
into action, and the whole train remaining stationary. The

accomplishment of this test occupied a surprisingly short |

time. The trucks were then lowered to show the control
which the driver was able to exercise over a train for lower-
ing purposes. The company claim that, by this invention,
smaller and less powerful engines may be used on heavy
gradients, and that it will allow of less cost in constructing
ines, inssmuch as less cutting will be required.
——ttro—

Detection of Adulteration in Wine by Means of
Absorption Spectra,

Professor H. Vogel states that the simplest method of de-
wecting adulteration in wine, especially in regard to the col-
oring matter, is by means of the spectroscope. The appara-
tuys required is as inexpensive as the operations are simple.
Professor Vogel employed for the purpose s pocket spectro.
seope which cost in Berlin 36 mark (about £9.00), The in.
strument i first directed townrds the blue sky, or to its re-
flection in n mirror, clumped in & horizontal position in & re.
tort holder, and the slit elosed until the principal Fraun.
hofer lines, ¢, D, B, F, G, and a fow intermediate lines are
distinet. The liguids to be studied are put into square
white bottles about 080 inch thick, and placed before the
slit.

It is well known that many substances of similar color
have produced very unlike absorption spectra, while others,
which are very differout chemically, have very similar ab-
gorption spectra, like chloride of iron and tineture of lodine,
Mhese facts are no objection 1o wpectral aoalysis by absorp.
tion. It resembles snalyxis by polarization, which cannot be
employed for all substances; but where it can be used, it is
invaluable.

Analysis by the absorption spectra, of course, assumes
\'uiuu; spectra to be known, and here stands & serious bar
rier in the way of its present extensive introduction, namely,
the maps of absorption spectra, which are insufficient and in-
complete. Drawings made in the ordinary manner are incor
roctly reproduced by the Nthographer or engraver, and ron.
dered still more imperfect by the coloring upplied. For this
reason Dr. Vogel employs the graphic method as follows:
Upon a horizontal line or abscisss he erocts perpendiculurs
to represent the chief Fraunhofor lines, and reprosents the
abworption of a given substance by a curve, the hight of
which increases with the intensity of the absorption

e —

sunlight for their study, which is not always to be had, and
heneo they aro usoloss, At the request of cortain wine dealers
Profossor Vogel hus Investigated and publighed the absorp:
thon spectra of puro and colored wines,  Porfoetly pure speci-
mens of the following sorts of red wine were obtained from
rolinblo sources, namoly : Awsmannhauser, Burgundy, Nuits,
Coto A'Or, and Bordeaux. Although they differed in age and
intonsity of color, they give the same spectra.

Pure concentratod wine abworbs the whole spectrum to the
orange.  Dilute wine destroys the dark blue slmost entirely,
allows the Hight blue to puss, but absorbs the green and yel-
low green, and stops at D, while red goes throngh unchanged.
Tartaric or acetie neld durkons pure wine inconsidernbly.
Ammonin changoes the color of wine ton dark gray green,
und makes it much more opaque, so that it mast be strongly
diluted in order to obtain the spectrum, which is totally dif-
forent. Indigo and blue are strongly absorbed; the absorp-
tion sinks towards the green and is least in the yellow and
orange, but exhibits a faint band in the orange. By lamp
light, the absorption of ulkaline wine isscarcely pereeptible.

The speotral renctions of the substances employed to color
wines are quite different.  Those coloring subwtances which
ure objectionable to the taste, but not injurious to health,
give reactions very similar to those of red wine, The juice
of bilberry,sour cherry,and elderborry,and extract of mallow
blossoms absorb nearly the whole spectrum. For this rea-
son it is preferable to ndd one part of tartaric acld or of nm-
rmonin to 10 parts of the juice,
e

Opening to Navigation of the Vicksburg Cut=ofl.

The city of Vicksburg, Miss,, is located on high blaffs,
under which the Mississippl makes its way by sharp deflec-
tions, enst and west, of nearly fifty miles from its direct
course. During the late war the Union commanders sought
to nvoid the heavy batteries of the Confederntes at Vicks-
burg, which commanded the river, by opening & cut-off or
canal ncross the country, buck of De Soto Peninsula, oppo-
site Vicksburg., The river at the upper or northerly end of
the canal was nccordingly shut off by a dam; and the work
of digging the channel was then carried on extensively, with
every promise of success, until, by a sudden rise of the river,
the water broke through the damand put a stop to the work.

General Grant, finding that too much time would be con-

- sumed in the endeavor
to repair and finish the
channel, adopted other
expedients for passing
the batteries, and the
canal was left unfin.
ished. It has now,
however, been com.
pleted by the silent mining operations of the river itself;

- — :
The absorption bands of the most important coloring sub.
stancos lio botwoen Cand F; those whieh lie boyond C require ‘

=

gided by exhausting the air.  Bobrero made his exporiments
with infusorin of Italian origin which can be easily mnde in-

| to cartridges that will absorb us much as 75 per eent of their
waight of nitroglyecerin,

A FALLACIOUS TEST YOI LEAD IN TIN,

An item hing been widely cireulnted, both here and abroad,
in which it was stated that the presence of lead in tin could
easily be detected by putting s drop of nitrie acld on the
clean surface of tin plate, heating gently to cause it to at-
tack the metal and evaporate the excess of acid, and moistening
| the white spot with a five per cent solution of iodide of po-
| tassium ; if lead were present, the spot would become more
or less yellow from the formation of lodide of lead. Dr. A
| Puerkhnuer calls attention to the fact that tin, free from
lead, will also yield n yellow spot when thas treated, evi-
dently due to the liberation of iodine by the presence of free
acid ; for nitrie scid cannot be completely expelled from tin,
even when the tin is heated to its melting point. It may be
casily proved that the yellow spot, formed on tin which is
free from lead, is due to the liberation of lodine, by touching
;the spot with starch paste. The above mentioned reaction
can be made reliable by tonching the white spot made by
nitric acid with very dilute caustic potash before applying
the iodide of potassium, when a yellow colortion will not
fail to indicate lead,

SUBCHLORIDE OF COPPER IN VERDIGIIS,

Wittstein has found in some samples of acetate of copper
a white precipitate, insoluble both in water and acetic scid,
but soluble in dilute mineral acids. Investigation showed
that this peculiar body consisted chiefly of subchloride of
copper formed by the chlorhydric acid, which is slways pres-
ent in acetic acid made by decomposing crude acetate of lime
with chlorhydric acid. For this reason manufacturers of
verdigris wonld do well to use only such acetic acid as has
been made by the use of phosphorie or sulphurie acid, as
these acids are not sufficiently volatile to distil over with
the acetic acid.

A GREEN VARNISH FOR METALS.

A varnish for small or large metallic articles can be pre-
pared, says the Industrie Blitter, in the following manner
Finely pulverized gum sandarac or mastic (the latter, how-
ever, is too expensive for some uses) is dissolved in strong
potash lye until it will dissolve no more. The solution is
diluted with water and precipitated with a solution of a cop-
per salt, either sulphate or acetate. This green precipitate is
washed, dried, and dissolyed in oil of turpentine. This pro-
duces a fine green yarnish which does not change under the
effect of light, and will be especially useful for ornamental
iron work.

|

HERACLINE.
This is the name given to a new blasting powder, invented
by Dickerhoff, and which has been tried with success in the
| conl mines of France and Austria. It is composed of picric

and the boats pass up and down through it, avoiding the | acid, saltpeter, nitrate of soda, f“'Ph'"’- and ‘f'dm- T‘f"
| détour to Vicksburg, and thus saving about thirty miles of 88868 produced by its combustion are not injurious, it is
| navigation. Our engraving shows the general position of | claimed, and it burns comparatively slowly, so that it only

| which they absorb into thelr pores, the absorption being

the new canal cut-off.

i A Canal from the Hudson to the Mississippl,
Mr. W. J. Abernethy, editor of the Minneapolis Furmers'

| Fox and Wisconsin—together form an almost unbroken water
| channel from the Father of Waters to the great lakes. Ris-
ing, the one in the southern and the other in the northern
| part of the State, they flow towards each other until their
waters almost touch, when they suddenly sweep away at
right angles, and empty, one into Lake Michigan at Green
Bay, and the other into the Mississippi at Prairie du Chien,

In a few weeks, the canal which is to join the two will be

completed, and Wisconsin will honor the event with appro-
priate ceremonies.

On the Fox River a system of slack water navigation has
been adopted, which is proving entirely successful. There
are numerous falls on what is known as the Lower Fox, and
these are overcome by dams with locks, to pass boats around
them. The work is so far advanced that, if no unforescen
obstacles occur, vessols can run up its entire distance to Por.
tage (160 miles west of Lake Michigan) this fall, and pass
over into the Wisconsin, Considerable dredging, however,
remains to be done on this river.

The Wisconsin river is, at the portage, three fifths the size
of the Mississippi at 8t Paul. It Is a rapid stream, full of
floating sand, which In low water seriously obstructs navi.
gation. Sections of the river have been improved by wing
dams ; but in order to permanently secure a navigable chan.
nel, it will be necessary, in some sections of it, to make a
eanal on the bank., According to surveys made for a canal
by Genersl Warren, of the United States Engineer Corps,
it can be bullt, says our correspondent, the entire distance
from Portage to the Missbssippi, 118 miles, for $4,104,270.

— .t ——
SCIENTIFIC AND PRACTICAL INFORMATION,

DYNAMITE

Sabrero, the inventor of dynamite, in a recont commun ica.
tion to the Academy of Turin, designated two of the opera.
tions in the manufacture of dynamite as especially dunger-
ous: first, the mixing of the nitroglyeerin with the infusor-
inl silica (Kieselgwhr), and second, pressing the mass Into
molds for cartridges. In both cases an explosion may easily
bo caused by friction and pressare. Nobel recommends the
following process as far safer, namely, to mix the silica with
water to u dough, then press it into cartridge molds and dry
perfectly. These eartridges are then pat into nitroglyeerin,

tears apart the masses blasted, but does not hurl them vio-
lently about.

L eetr—
j DECISIONS OF THE COURTS.

United States Clreult Court—District of New Jersey.
BOTTLE STOPPER FASTENING, ~MEXEY W. FUTNAM 4. HENEY W. YEERING-
; TON.
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“American and foreign Rateats.

- NEW AGRICULTURAL INVENTIONS.

s IMPROVED GANG PLOW o
Bdward 8. B and Hugh H. Canaday, Faf owa,—
mn&*'ur:,“m that the draft may be applied di-

to the forward ends of the plow beams, bringing the point
of the dmft attachment close to the points of resistance, enabling
the plow to bo casily rafsed from the ground.

IMPROVED CURD DRAINER.

Jonas Wilder, West Rupert, Vi.—This invention consists in a
wm&.mmmm-em lining passes through
tho discharge slot in fts bottom, and is sceured to or formed solid
with the discharge spout, and (n a dotachable scroen, made (n soc-
lh..hmumdonﬂ:hmammmwcdhohmmoun

IMPROVED SEEDER AND CULTIVATOR TOOTIL

Rufus F. Billings, Kingston, Wis—This tooth is so constructed
that it will swing back should it strike an obstruction, will return
to its place &s s0on s the obstruction has been passed, and will al-
Jow the seeder or cultivator to be backed without raising the teoth
from the ground.

i

[MAY 20, 1876.

Scientific American,

IMPROVED GLASS LINED REFRIGERATOR, NEW MECHANICAL AND ENGINEERING INVENTIONS,

Jamoes 1. Collingwood, Poughkeepsio, N. Y.—This consists In o
rofrigemtor lining formed of glass plates jointed and comented to
gotherat thelr odges, and secured to the bottom, sides, top, and

doors of the box.
MoCausey, samo plnce.~This is n strong broom for cleaning the
BRERDEELSARBRD WIS | ERNCR. | dirt and sodiment from the bottom of stearn bollors, and conslyty
Myron W. Colwell, Dunlap, Iowa.—This is a combination, with a | o o bristios clamped betwoen aro-shaped and screw-conneot-
fence wire, of four polnted barbs, formed of two short pleces of | .0 010 that are serewed to a handle.
wire twisted togother between their ends, and secured to the fence |
wire by tuming the prongs around the shoulders formed by offsets |

in the fence wire. : o , '
” AR | doconsod.—This is an apparatus for spreading sand over cranborry

IMPROVED GAGR A'l'l‘.\(‘lﬂll-!!.‘l' FOR 8QtU l.-\ m’l.n. . | bogm. In using the machine, the lowor edges of tho hingod sides of
Bdward Kuhns, 8t. Clalr, Pa.—This Invention conslsts in a device | the box are swung together and fastened, to prevent the sand

made In U form to fit upon the edge of a squarc, and overlap 1ts from falling through while being shoveled Into said box. When
sides, and provided with pointers and sot scrow to adapt it foruse. |\ W o the destred amoutit of sand, &I oW
The devioe Is very useful In laying out stairs. | unfastened, which allows the hinged sides of the said box to swing
IMPROVED GRAND PIANOFORTE FRAME. | apart, and the sand to fall In a body upon the wire bottom, wheneo

Charles F. Chickering, New York city.—In order to strengthen | It 1s fod out, ns the machine is drawn over the box, by oscillating a

IMPROVED BOILER CLEANER.
John L, Lloyd, Williamston, Mioh., nssignor to himself and Osonr

IMPFROVED SANDING MACHINE.
Johlel Baker, Westport Point, Mass., executor of John H. Baker,

the pin block and prevent it from being drawn upward by the ten- |
slon of the strings, the webs and plate are formed in one solid |
plece, with the longitudinal bars and the plate attached to the pin

blook, in combination with the belly rail and pin block. :

IMPROVED MACHINE FOR CANCELLING STAMPS,

IMPROVED CALF WEANER.
Alvord M. McLern, Onswa City, Iowa.—Thisis a combination of |
a folded plate, on beot and knobbed wire, and spikes with each |
other. The plato provents the animal from getting hold of
teats with its mouth; and should it attempt to suck, the spikes will
be thrust fnto the cow and prevent her from standing still. At the |
same time the device does not prevent the animal from putting its |
month to the ground and eating freely.
IMPROVED MILK-STRAINING CAN. i
Albert P. Knapp, Randolph, N. Y.—The usual flat side of the
strainer Is made round, so that the applisnce {s more casily kept |
clean. A hoop is applied to the Jower end which may be applied to i
pans, and which has eyes to catch on hooks on top of the pall. A |
breast prevents the milk from slopping over, and is contrived so |
AS 0 sorve as a handle to the strainer. The bottom Is struck down |
fn concaye form, and the strainer is fitted in the middle portion
considerably smaller than the top of the can, so that plenty of
space may be had, around the stream of milk flowing into the can |
from the strainer, for the escape of the animal hoat,

IMPROVED STALK PULLER,

George W. Butler and Timothy P. 0'Connell, S8t. Antonfo, Tex.—
This is a machine designed especially for pulling cotton stalks.
There is a cylinder provided with the curved and bearded V teeth,
which take hold of the stalks, pull them, and carry them over.
Another eylinder has rows of curved tooth, in such positions as to
pass up between the teoth of the first oylinder to detach the stalks
from said teeth, A slotted plate removes from the toeth any stalks
that may adhere to them, to keep the sald teeth always clear.

—_——ttr—————
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED PAVEMENT.

Joseph R. Abrams, Greenville, Ala.—This invention consists in a
series of receptacles, In dimensions of about 10 inches depth, 8
inches diameter, and 134 inches thick, made of artificial stone,terra
cotta, or other analagous earthenware, capable of disintegration
and wear, which sald receptacles are filled with tightly rammed
macadamized material, or broken stone, with a top dressing of sand
and gravel. The said receptacles are placed upon a smooth rond
bed, and the interstices between the same are also packed with the
the same material and in the same way, 50 as to present a perfectly
smooth upper surface, the receptacles operuting ns binders to pro-
vent loosening of the materials,

IMPROVED HAXD SUPPORT
George R. Knapp, Vinton, Iowa.—This js a book rest, having
shoulders of different sizes at both ends of the hand rest anda
sliding extension rest for the arm. It furnishes thus a better sup-
port for the hand and arm, and admits of the neater and casior
keepiag up of account books, ete.

- IMPROVED FRUIT DRYER
Willam Aram, San Jose, Cal.—This invention pertains partiou-
larly to the combination and armngement of vertical sliding par-
titions and registers in & case or oven, provided with suitably lo- |
eated oponings for passage of hot and cold air, whereby the appli- |

way, Jr., of same place.—This is a revolving grinding roller, to

grinding roller.

IMPROVED ADDING PENCIL. :

Marshall M. Smith and Fletcher W. Potts, Verdl, Nev.—This in-
vention consists of a spirally-grooved rovolving cylinder in a slot-
ted case, numbered consecutively in the cofl up from the lower
end, ten numbers to each coil. It carries an index by the groove,
with contrivances in the lower part of the case to revolve the cyl-

inder, by pressing a polntor into the case agninst a spring, as many |
numbers as a pointer in the pencil case is pushed back along ascale |

at the lower end, and carrying the index along the spiral column a
corresponding number of figures. The pencil is then relieved of
the pressure and the spring forces it out again, when it is ready to
repeat the operation. This invention was {llustrated and fully de
gcribed on page 214, volume XXXIH.

IMPROVED HAT VENTILATOR
Francis P. Flanagan Springfield, Mass.—This inventor proposes a
gauze cover for the ventilating hole, applied so as to coverand
hide the eyelet used to bind the hold and keep the gauze in shapo,
thus making a neater construction.

—_— et tr——
NEW HOUSEHOLD ARTICLES. .

IMPROVED COOKING VESSEL.

John B. Jones, Brooklyn, E. D., N. Y.—This is simply a sccond or
false bottom for cooking vessels, secured in place by a beaded
flange, which fits the sides of the main vessel. This forms an afr
chamber, and protects the contents of the vessels from being
burned.

IMPROVED VEGETABLE CUTTER.

Martin Glillespie, East Palestine, Ohlo.—~The novel foature in this
is the hopper, which being pivoted at {ts lower end In front of an
opening in the case, may be used elther us o horizontal or a8 an ob-
lque self-fooding hopper. ;

IMPROVED SLOP BUCKET.

Benjamin P. Walker, Macon, Ga.—This Invention relates to slop
Jars, whioch are provided with flaring top rims, to prevent the
liquid poured thereinto from slopping out, and consists particu-
larly In moaking on the flaring rim an upward extension that rests
agninst the wall, and thereby prevents the latter from being spat-
tered.

IMPROVED LAMP STOVE.

John Ward Cole, Brampton, Canada.—This consists mainly of
water compartments for cooling the wick tubes armnged above
the ofl receptacle, and provided with alr chambers between and at
each side of the wick tubes, for the increased supply of air to the
flames. A self-feeding water reservoir keops up the supply of wa-
ter around the wick tubes.

IMPROVED VEGETABLE CUTTER.
Friedrich Rentschler and John Keck, Ann Arbor, Mich.—This Is

cation and degree of heat are controlled at will In the several cam- | formed of a plate having inclined transverse slots formed in It,
partments of the case or oven, through which the fruit is conveyed | bent in opposite directions at the opposite sides of sald slots, and
on wheeled frames. also of wires having loops formed In them at the ends of the plate.
MACHINE FOR PACKING FRUIT AND OTHER ARTICLEs. | 10 using the device, it Is lald upon a table, the loops supporting It
George W. Deltzler, San Francisco, Cal.—This consists of one or | in a slightly Inclined position. The vegetables to be cut are then

more vertically reciprocating pistons, that press the articles by |
means of guide boxes into sultable packages, which are supported |
on movable and spring-acted bottoms, that are Intermittently |

placed in the box, and the said box is pushed back and forth upon
the plate, slicing the vessels quickly and evenly.

IMPROVED LAMF STOVE.

loeked by sliding latch picces actuated by lever connection with

J 1 3 , TIL—This consists of
prs oseph Irving, Chicago, a removable non-

| conducting disk, provided with a motallic sleeve extending up

IMPROVED BUCKLE. ' around the burner, betwoen which and the slieeve a portion of the
Warren T. Reasor, Centralia, Wis.—This buckle has its central | 4aft pames; also on ita lower surface, with a shallow cup of
erom bar provided with a stud, which constitutes the means for | {OTAMInous metal to protect the flame from sudden biasta. The
securing one end of the strup to which the buckle is applied, dehkm on the non-conducting top of the ofl chamber, to which
alss supports the free end of the tongue, which passes through the ® 4rum containing a hot alr chamber and metallic chimney is

end of the strap. 1

IMPFROVED BREASTPIN FASTENING, i

Charies 0. Hood, Pawtucket, 2. I.—This lsan improved breastpin |
fastaning for the cheaper kinds of jewelry ; and consists of a pin |
bent at & right angle at the end, and set into the longer end of a |
socket hinge. formed by bending a perforated plate around the end
of the pin] the shorthr socket section serving to retaln the same.
mmdmmwadbymmw with a shoulder
formed between the socket sctions. ‘

IMFROVED NECKTIE FASTENXER.

Michaol . Lovy, Now York city.—This consists of & metal hook,
adapted to hook 10 the neck of the eollar stud from above, and so
armanged, relatively to the top of the bow, that it s prevented from
rising by the collar turned over the bow, so that the hook cannot |
work off from the stud.

IMPFROVED BOTTLE STOFPER.

Augustus E. ek and Charles K, Bawyor, Fall River, Mass
Sssignors 1o themselyes and Jumes 1. Orittendeon, of same place, ;
This consista of & yoke hinged to s ring of wire fixed around the
neck of the bottle, in which yoke s nut is plvoted, which bas a

thumb scrow ‘I:n serewing down on the rubber stopper aftor 1t has

hinged.
- -t ——  — —
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.
IMPROVED DRAFT EQUALIZER.

Amos 0. Rowley, Bassett, Town.—This is a throe-horse evener,
contrived so that the single horse may work on the short arms, and
the two horses on the long arms, as s required for plowing and
working reapers and mowers and the Hke.

IMPIFROVED CAR VENTILATION.

Charles G. Lea, Alton, IIL—This Is a monkshood blower, with &
pipe extending into a water tank, and another pipe for conducting
the alr from the tank into the car, togother with similar blowors
for effooting exhaust to ald in Inducing an sotive current of fresh
air into the car.

IMPROVED DOME SUPPORT FOR CISTEILNS,

Adam Snlder, Plercoton, Ind.—~This Is a cone-aroh skeloton on
which to bulld cement or other arched covors for cisterns and the
Hike. The sald frame s construoted with a base ring and arch In
sections, contrived for putting them up and taking them down
comvenlently, to allow of romoval through the manhole of the
aroh after the Intter Is comploted.

IMPROVED PAINT,
Johin Fetzor, Rolla, Mo.—~This s a paint consisting of fireproot
clay, sulphate of lime, sulphate of barium, caloined magnesia,
bleached glue, tragacanth wum, alum, Hoseed ofl, shollno, and water,
The paint thus prepared mizes well, and adheres as well as any oll
paint, gives s fine polish, and admits of being marbled,
goals at 60" Fab., and should be put fn n warm
appliod.

It cone
water bath to be
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NEW TEXTILE MACHINERY,

IMPROVED WARF TENSION REGULATOR,
John ¥. Morloy, Waterloo, Canada.—This is a contrivanos of com-
pound levers and an adjustable fulerum, for adjusting the tenston
to warp of different sizea and strengths, and a novel contrivanoce

for shifting tho wolghts of the friotion strap Jovers s the size of
| the warp roll dimiolshes,

frame and its toothed bars.

IMPROVED BRICK YARD PLANT.
Joseph L. Irby, Grenada, Miss, assignor to himself and J. H
Campbell, same place.—~This consists of a system of ralls and curs
for conveying the molded bricks from the mill to the drying

Willlam H. Bowyer, Philadelphia, Pa., assignor to John J. Ridg- | ground, and from the latter to the kiln, more cconomically than

it Is done by the common method, and also of a simple contrivance

the | Which the stamps are exposed for cancellation on a spring-acted for covering the drying ground with movable sheds, when noces-
| board with a rubber feed roller, corresponding in length to the | sary, to protect the drylng bricks in wet weather.

IMPROVED SWITCH SIGNAL.

Thomas W, Pecples, Elizabethport, N. J.—The invention consists
in fitting the switeh lever on a shaft in the opening of the lamp
case, 8o that the lamp will be turned only a quarter while the shaft
makes a half revolution.

IMPROVED AIDJUSTAILE STANXD FOR DANXDY ROLLS.

* Archibald McDermid, West Fitchburg, Mass.—This isan improved
stand for the dandy rolls used In paper machines for making the
impression or water mark on letter and bank note paper. It hasan
| adjustable lower arm and journal bearing for carrying any size of
| dandy roll, and an adjustable top arm and screw clamps for sup-
| porting the cloth-holding stick or flag in the proper position to the
| roll.

IMPROVED SPINDLE STEP LUBRICATOR.
| Honry Whorwell, Paterson, N. J.—This invention consists of a
collar on the spindle in the oil cup, with projecting arms and
| langes on the wall of the oup, to prevent the collar from turmning
with the spindle. The object of the collar is to prevent the ofl
from being forced around rapidly by the spindle,which causes it to
overflow and waste,

IMPROVED TIRE-HEATING FURNACE,

| Nathaniel Crank, Winslow, Mo.—In using this dovice, the fuel
| and tires are placed in a sectional ring box, the fucl is set on fire,
and the covers of the box are closed. The box is then rotated by
moeans of a crank and rod, which, through oponings in the box,
ocauses the fire to burn furiously, heating the tire very quickly and
with a comparatively small amount of fuel. The covers are then
turned back, and the tires are taken out and set,

IMPROVED SHAFT COUPLING.

i Samuel Moscs Guss, Reading, Pa.—This improved coupling com-
prises a solid hub, with a central hole for the shaft, which Is en-
| larged for part of the circumference at each end. In this enlarge-
:mmtbmmdnbuh,vhlehhkcy«lnmlymmelhﬁ.n-
to press it very firmly against the part of the hole in which it is
keyed, thus making a firm coupling. The parts of the solid hub are
cast together with the key ways.

IMPROVED ELEVATOR HOISTING MACHINE.

Volney W. Mason, Providence, R. L—The novel features in this
device are a shipper bar, by which either pulley may be made to
drive the machinery, or both may be allowed to run looso, & new
means of enabling the brake to be automatically applied whenever
the clutches are unshipped, and the arrangement of friction
clutohes and loose pulleys, o that the belt strain is equalized.

INPROVED RAILROAD SIGNAL.
John W. Hawley, Warsaw, N. Y.—This invention consists of a
| wire connection extending from the signal box at the crossing to
some distance from the same, to bo operated by the locomotive de-
pressing a spring-acted crank rod and releasing the signal,
IMPROVED POST HOLE AND WELL DIGGER.
Isanc M. Porry, Slate Cut, Ind.—This is an arrangement of two
somi-oval blades, bolted to opposite sides of the head. Tho handlo
'h formed In sections. In using the deviee, it Is thrust into the
ground and then raised, bringing its contents with it, which are
Jarred or shaken out, and the tool is again thrust into the soll.

IMPROVED BRICK MACHINE,

Newton J. Wolfe, Canal Winohester, Ohfo.—This is & contrivance
' by which the mud Is pressed into shaping dies,which move forward
into the brick molds when the prosser goes back for another batch
of mud; and when the dies go back to recefve the next batoh from
tho presser, the shapes made by the dies are left projecting Into the
mold, and are cut off at the surface of the molds, forming brioks.
The fillled molds are then romoved, and empty ones put in to be
filled as bofore, and =0 on.  An essential advantago of the project-
ing of the dies into the molds consists in the delivering of the
brick in the molds without disturbing the sand with which the
sidos aro sanded.

IMPROVED MILL-FEEDING APPARATUS,

Robert B. Van Onner, Miflintown, Pa., assignor to himaself and
James M. Van Onner.—This consists of a stationary tube, extend-
ing down from the hopper a sultable distance. A revolving disk in
the bottom s turned by a damsel, which works up and down
through It freely as the stono s mised or 850 88 not Lo alter
tho feod. The sald tube has openings through the lower part, out
of which the foed Is thrown by the disk, and has an outside tube on
it, which s ralsed and lowored by a shaft to roguinto the feed.

IMPROVED DEVICE FOR CONVERTING MOTION,

Churles E. Willls, New York olty.~This Invention relates to
menans for producing motlon in any diroction ut the will of the opo-
rator, Ttoonalsts of & oam in & support capable of turning on its
axis, and surrounded by a roolprocating ring, 1o any part of which
the oatmn 18 prosented by the turning of tho tube, 50 as to be worked
in any diroction, The motion is transmitted In some cases from -
the eamn by an arm to which one end of a bar Is attached, whicl
mounted 8o a8 to both vibrate and reclprooate, and whis
tho foed or other devioo by its other onds; but s this coptrivanee
doos not I all ousos give the motion In stealght |
tlon of compound parilel bar mechanism (8 used W
which the devico operated fs moved in stralght lnes.

This invention consists of a swinging throttie VAIVE 0
supplementary fulerumed handlos, that roleass spring d
Aouble aro-shaped ratchet bars, but lock the loyer
not taken hold of.
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The Photo-Bograving Co. have boen
Tomove from & Cortlandt 8¢, to » larger M‘l’l‘:ll'l.:fl‘:
Park Place, Thelr Rellef Mates for Nawspaper, Book,
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of Wood Cuts and are unsurpassed. See advertisemont
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‘Wanted—A second hand,
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Wantod—A Grist MIlL C. P, Rios, Brookfold, My,
The Ransom Byphon Condenser will
23 per cont of fuvl, or give an equal fncronss :t':o!::
Apply It T, Sault, Consulting Englneer, Goneral Agent,
Now Haven, Conn,
Wantod—Manufacturers of lum
burners to send address to €. C. Soyder, Lyons, Tawa.

Troatise on the Stoam
Addrom E. uu:. 0. I..W%w?o‘:: PR

tod—The address of M'r's of Penell Cases.

wm M. Smith, P'at’e of Adding Fenell,Greontop, Mo.
Sale-85 In.x16)4 ft. La Sa00; s
do., 135 15 In.x8 11, do., §100; mlm.&lt m:‘:
$55; 14 In. Slolter, $3%; Profling Machine, 0 Lincoln
Miller, $20, Shearman, 4 Cortlandt 8t., New York.
Wanted—An Barth Ex. to

ing, also & machine for -Q':n':. :.'3;"::'3&:‘-" l’rv."::
Andorsan, Ureenville, Mis.

Centenninl Burglar Alarm
colpt of W otn, O, I, Fowler, komaalr,, I‘n.:n e

2,000 bright,worn-out Gang Sa. 10 444 Inches
wide, for salo In lots to salt at u‘.':'em. tﬁl‘aﬂn &
Grimith, Mount Moasant, lowa

Hotohklss Afr Spring Forge Hammer, best in the
market. Priceslow. D, Frisble & Co., New Haven,Ct.

Linen Hose for factorios— & inch.
Atlowest rates, Greene, Tweed :'C?‘..l:‘hr:"l'h«

Patent Scroll and Band Saws, best and choapest
fuse. Cordesman, Egan & Co., Cinctanatl, Ohfo.

$1,000 for hand sawmill to A. B
Cohu’s, 197 Wm":{t.. New York. b o

Tho Bastot Magnetic Engine for running Sewing
Machines, Lathes, Pumps, Organs, or any lHght Maohin-
ory, 18 to 3§ horse power. Agents wanted. Address
with stamp, 1,113 Chestnut st., Philadelphia, Pa.

Machinist's Tools, second hand, which must be
#old In order to close up an old partnership. ¥For pam~
phiet, glving full description of each tool, address Step-
toe, McFarlan & Co., 214 West 2nd St., Cincinnati, Ohfo,

Baxter Wrenches fit peculiar corners. Prioes
reduced. Greene, Tweed & Co., 18 Park Place, N. Y.

The French Files of Limet & Co. have the en-
dorsement of many of the leading machine makers of
America. Notice samples In Machinery Hall, C al
Exposition. Homer Foot & Co., Sole Agents, 22 Platt
8i., New York.

Centenninl Exhibitors, buy your Belting In Phil-
adelphia, from C. W. Arny. 148 North 8rd st., and saye
frelght and trouble. Satiafaction guaranteed.

Trade Marks in Englund.—By a recent amend-
mont of the English laws respecting Trade Marks, cfti-
zons of the United States may obtaln protection In
Great lritaln as readily as in this country, and at about
the ssme cost. All the necessary papers propared at
this Oice. For further Information address Munn &
Co.. 57 Park Row, New York city.

Gas and Water Pipe, Wrought Iron. Send for
prices o Balley, Farrell & Co., Pittaburgh, Pa.

Shingles and Heading Sawing Machine. See ad-
vertisement of Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solid Orig-

nal Emery Wheel—other kinds tmitations and Inferlor.
Caution.~Our name Is stamped In full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The beat is the cheapest. New York Belting and Pack-
ing Company, 57 and 38 Park Row, Now York.

Steel Castings, from one 1b. to five thousand 1bs.
Invaluable for strength and durabllity, Clrculars free.
Pittaburgh Steel Casting Co., Pittsburgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Dliss
& Willlams, cor. of Plymouth and Jay, Hrookiyn, N. Y.

For Solid Wrought-iron Beams, eto., soe adver-
tisement, Address Unfon Iron Mills, Pittaburgh, Pa.,
for lithograph, &c.

Hotohkiss & Ball, Meriden, Conn., Foundrymen
and workers of ahiect motal, Fioe Gray ILron Castlogs

o order. Job work solicited,

For Solid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boaton, Mass,, for clreular,

Loather and Rubber Belting, Packing uand Hoso,
Greene, Twood & Co,, 18 Park Place, Now York,

Hydrulic Prosses and Jucks, new and second
hand, Lathes and Maob y for Pollahing and Bufing
Motals. K. Lyon, 490 Grand Street, Now York.

Spinning Rings of a Buperior Quality.—Whitins-
ville Spinning Ring Co., Whitinsville, Mass,

For bost Bolt Cutter, at greatly reduced pricos,
address 1. B, Brown & Co., New Haven, Conn,

Dinmond Tools—J. Dickinson, 04 Nossau 8t., N. Y,

Templos and Ollcans. Draper, Hopodale, Moss.
All Fruit Can Tools, Ferracute W'ks, liridgeton,N.J*

Wind Mill Rights Cheap—Ono county In each
State to give for Introducing the mill. For termas, &e.,
address E. 5, Bmith, Good Hope, 111,

and lamp-
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FW. M. will find udem-'riptinn of tho wa.

Srientific

T, D, 1. will find dirvotions for making rioe gluoe,
sultable for mounting photographs, on . 188, vol,
B-A G W. will find n roclpe for w comont for
hard rubbar on p. %08, vol. M,  Por Babbitt motal,
8O0 . 123, vol. 28.--C. 1., J.'s onso wits ono of Npon-
tunoous combustion. Moo P, vol, BT 0, will
find diroctions for otohing on steel on P, 250, vol.
W1, H. should Al the ermok 1o his marblo slsb
with the coment desoribed on PB4 vol, 82, Yore

desoription of lithogmphie stone, see p. 298, vol, |

BL~L, C, will find & desoription of Portiand 0o-
mont on p. 199, vol, AT, W, will find directions
for brazing band saws on p. 104, vol. 81.-W. 8. will
find directions for painting brickwork on p. 17,
vol. 26.—J. J. R. will find directions for finishing
malloable ron custings on p, 188, vol. 20.—G, W, (.
will find direotions for tioning fron and steel on P
92, vol. SL—R. B's dioulty with the sonling ofr
of coppor from lron arlses from the fron not belng
properly cleaned, Soo p. W, vol, 81,0, B, N, is
one of kome soores of vorrespondonts who wrlte
to us to report the invention of perpotual motion
machines. It Is strango that poople will waste
thelr time on suoh nonsense. O, G, will NI that
marine glue will do to fasten rubber to cloth,  Sce
P 48, vol. .G, 8, W, will find a recipe for com-
position for ploture frames on p, 223, vol. §1.-J,
M. C. can extorminato ants In sugar by the direc-
tlons given on p, 24, vol, 2. -~P, P, W, will find a
recipo for indoliblo Ink on p, 199, vol. 28; for wri-
ting Ink, seo p. 08, vol. ®.—A. A. B, will probably
find that cellulold will answer his purpose, Seo p.
28, vol, 3.~ G, ¥, of Toulouse, France, will find
directions for blulng fron and stecl on p. 123, vol.
8L—W. B, should consult a physiolun—~H, 7. P,
will find diroctions for comenting leather to tron
on p. 42, vol, 20.—H, T, . will find a recipo for
paint for lron ohimneys on p. 84, vol, 8.1 W, G,
will find dircctions for preserving butter on p. 74,
vol 3L—R, D, I}, will find a recipo for whitownsh
for outdoor use on p. 188, vol. S4.—A. M. L. will
find measuroments of conl per tun on p, 11, vol. &,
—M. J. G. will find & rocipo for pure black ink on
p. 8, vol. 88.-G. A, 8 will find dircctions for
cleaning colns, ete, on p, 217, vol. 20.—W, G, McC,
will flnd directions for molding in plaster on p. 88,
vol. 2.—F. J. B. will find a recipo for liquid shoo
polish on p. 78, vol. 26.—B, M. W.'s so-called isin-
gloss 1s mica, desoribed on p. 241, vol, 34.—C. G, 11,
i Informed that the words porpotunl motion sig-
nify a self-moving machine, and no other.—R. O,
J. will find that & mothod of molding papor, appli=
oable to the manufactnre of masks, {s described
on p. 170, vol, 80,—J, A. A. should address tho Ag-
rioultural Dopartmoent, Washington, D, C,, for
soods.—W, P, C. will find a description of o silver-
plating fluld on p. 209, vol. 8. For gold plating
without a battery, sco p. 116, vol. 32, For nickel
plating, see p, 235, vol, 83.—D. A, 8. will find direc-
tions for proparing peat on p. 1, vol. 20.—A. B. will
find directions for making an aquarium on p, 80,
vol. 3L.—E. W, M. will find directions for making
indolible ink on p, 129, vol, 28.—C. C, R. can clean
mildew from carpots by the method described on
p. 00, vol. 26, For removing stains from marble,
see p. 330, vol. 82.—0. D. will find & description of
a simple calculating machine on p. 214, vol. 8.—J.
A. is right as to the Atlantic cable being colled in
the hold of the Great Eastern.—D. 8. will find di-
rections for making fulminating powdor for per-
cussion caps on p. 234, vol. 30.—S. P. will find a
good recipe for a verde bronze on p. 283, vol. 81.—
W. T. will find directions for transferring picturcs
to wood on p. 188, vol. 30.—G. A. K. will find that
the long screwdriver mystery s explained on p. 21,
vol. 19.—A. E. B. will find directions for preserving
eggs on p. 219, vol. 3L.—H. H, B. will find directions
for browning gun barrols on p. 11, vol. 8.-C, A,
C. will find instructions for distinguishing real
from false dinmonds on p. 251, vol. 34.—B. J, H.
will find a recipo for o depllatory on p. 186, vol. 34,
—C, H. M. will ind directions for making rubber
hand stamps on p, 156, vol. 81.—G. C. A. will find di-
rections for constructing an anemomoter on p.
240, vol. 33.—F. N. will find diroctions for getting
tin off tin plate scrap on p. 819, vol. 31L.—W. M. will
find a formula for the proportions of cone pulloys
on p. 180, vol. 20.—A. H, M, can silver his plate
glass by the prooess given on p. 267, vol. SL—W, H.
A. will find a reoipo for liquid blacking on p. 73,
vol. 26. For bronze liquid, see p. 185, vol. 33. For
marking ink, seo p. 278, vol. 28.—J, W. 8. will find
directions for making n tar conereto sidewnlk on
p. 185, vol, 83.—A. J, H, will find diroctions for pro=
dueing a black finish on brass on p.362,vol. 25, Fora
black flnish on German silver, p. 288, vol. 81—
A.L,8. P, H,G W.C, H. L. M, G. C. A, J. G,
B, H. D. B, B. O, L, A. W. R, J.C. M,, and
others who ask us to recommond books on in-
dustrial and solentifio subjeots, should address tho
booksellors who advertise In our columns, all of
of whom aro trustworthy firms, for cataloguoes.
(1) W.J. C. asks: Is thero any rule for
finding tho size of tho steam ports of & land on-
gino, in proportion to tho home power? A. Mul-
tiply the area of the oylinder by the spoed of the
plston in feot per minute, and divide the product

by 4,000. The quotiont Iy the ares of each oylin- |

dor port In square inches,

(¢) W. W. 8 asks: 1, Inn rod of all gal-
vinized fron wire cable o safo conduotor of eloos
triolty 7 A, The house would be safor with suoh n
rod than without It,provided the earth connections

aro good. 2.Aro not glass insulators, whioh surround |

tor-froezing machine on p. 82, vol. &, For a bat- |
tery for plating, sce p. 26, vol. 82.—W, H. B, O, will
fAnd directions for bending imber on p. 43, vol. 3, |

many descriptions of fce machines, and in every ‘

caso we have given the inventor’s namo,—E. T, I,
will find full directions for soldering of all kinds
on p, 251, vol. 28.—M. C. H. will find dircotions for
making ndhesive fly paper on p, 76, vol LT, J.
W. (who does not send his name) will find un ex-
planation of his wheel dificulty on p, 208, vol, 3L
0, 8. 1, will find airections for molding in,puper
pulp on p. 190, vol, 80,—B. B, B. will haye difficulty
in Alxlog his Indian fuk drawing, unless ho mixoed
#ootlo wuld with the Ink with which it {8 made.—

tho rod complotely, very lable to break by oleo-
tricity expanding tho rod? A, Insulators for
Ughtning rods are worso than useloss. Fuston tho

—8. B. isdnformed that we baye published very | Fod directly o tho houso by moans of motal strips,

(8) F. E. A says: In electrotypiog I have
mado my impressions o wax, aod brushed them
with carburet of lron until well polighed. I put
the wires on the odgos of the molds and plaoed
them in a bath of sulphate of copper, attaching
the mold to tho sino olumoent of a 2ino and earbon
battery, Thoroe ls n copper anode fuclng the mold,
which 1§ connooted with the oarbon of the bat-
tery. The deposit boging Immedintely and runs
oaver all tho high parts of the mold, but will not
go down in the lotters, 1 have five cells of bat-

' koop them fit for thele purposes? A, Tho vosscls
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tery. What ls tho matter? A, Five carbon oells ;
give 100 high an electromotive force, oxcopt, por-
haps, for starting, Try two cells. You will find
It ndvantagoeous, nlso, to have o number of small |
wires attaohed to different parts of the mold, and
ull onnected to the zine.

| (4) G, A, H. waks: Which Is the best way
1o toll good stoel? A, By trial of the bost known
brunds,

(5) B. M. says: L. I have 2 one inch
clootro-magnets, Can | make an elootro-motor
by cutting off the current just before the vibrator
roaches one magnet, and putting it on the other
magnet Lo draw It back? A. Yes. 2. How long a
stroke could I have? A. Probably not much over
3 Inoh. 4 How large and heavy & balance whool
should I have? A. The wheel might be about 3
inches in dlametor. 4. How many cells of Cal-
lnud’s battery would It take to run such o motor?
A. Throo cells, If the resistanco of tho colls s
about equil to that of tho battory.

(6) P, I, auks: Which is the best lightning
rod, one that is hollow or ono that ix solld motal,
' having the same clreumferenco? A, The solid
one Is to be preferrod.

() C. C. W._nays: 1. I have constructed an
eleotrical machine. It consists of u glass oylinder
about 1 foot long x 534 inches In dlameter. The
corank, handle, and standards are of wood. For
insulating the ductors, I have long-necked
bottles. The rubber s of two thicknesses of very
thiok tannel. I get ne eloctricity. Can you In-
form me what the matter (87 A, Make tho cush.
jon of leather and stuff it with horse hair, Do not
Insulate It at all, unless you desire to sccumulate
o negutive charge. The prime conductor, how-
over, should be very carefully insulated. It is
probable that tho bottle is not good enough for
the purposo. 2, How can I make unmllunnfi
zing, tin, and mercury? A. Amalgam Is propared |
as follows: One part of zinc and one part of tin :
are melted together and removed from the fire, |
and two parts of mercury stirred fo. The mass is |
then ‘transferred to a wooden box containing
chalk, and well shaken. Before quite cold, the
amalgam {s powdered inan fron mortar, Use with
a little lard.

(8) D. McS. asks: Who was the first to ap-
ply steam to machinery? Was the power of
steam discovered before Watt's time? A. We be-
leve the mention of it by Hero of Alexandria,
260 B. C., 1s the oldest reference to it extant. This
answers both questions.

(9) S. R. 8. says: I have some dentist’s
pellet gold alloyed with about 3§ copper. I wantto |
work it into a ring, butit is so very brittlo that it
will not work at all. T have tried melting it again |
and again, but it does no good. How can I make |
it malleable? A. If in small particles, digoest for
seyveral days in pure, hot nitric acid. Thhwmu-!
truct part of the copper and render the alloy soft- |
er. You will find arecipe on p. 138, vol. &, by |
means of which the gold may readily be obtained |
in the puro state, after which it will not be diffi- |
oult to obtain alloys of any desired fineness.

(10) A. B. T. asks: Is the 120 foot rail, re-
oontly made in Pennsylvania, the longest ever |
rollod? A. No. Ralls of 130 feet and upwards
were recently made in England. :

1. A friend says that there were held in London
three grand universal expositions. Isthisso? A
There were two principal ones, those of 1851 and |‘
1862 ; and aftorwurds a series of ten annual ones, |
open to all nations, was commenced, but it was
discontinued. 2. Was there ever a world's fair
held in Russia? A. Not that we know of.

(11) B. J. E. M. asks: How can | make
honey mead? A. Boil some honeycombs in water
till the residunl honey is dissolved, and fermont
the liquor. Some persons add a little brandy.

(12) R. C. says: Itis claimed by lightning
rod dealers that a strip of zine folded within a
shoct of copper will establish a current of clectri-
| eity, and that the two metals thus combined in the |
rod will greatly increase its conducting power, As |
public safety Is involved In this, will you please
give your views on the combination? A. All bosh.
The rod will conduct better If a second copper
strip replaces the one of zine.

(13) J. H. F. asks: India rubber bags used
for hydrogen and oxygen gases for the oxyhydro-
gon lght deteriorato in course of time, so that, al-
though there may be no perceptible leak, thore
novertheless ocours leakage. Is there any way of
proventing this? A, The Goodyear bag, mado on
the principle of the Macintosh cloth (stout canvas
and rubber) will last, with ordinary ocure, a very
long time without appreciable leakage. It ls bet-
ter, whon not In use, to keep the bags constantly
filled with air, in onder to avoid creasing. 2.
Would an interior coating be beneficial? How
would parafin answer? A, This suggestion is not
practicable,

(14) J. F. asks: Can you tell me a simple
method of nscertaining whether well water is puro
ornot? A, If by purity you mean sultable for
drinking and oulinary purposes, place a gquantity
of 1t in s clean bottle and add & few drops of an
aqueous solution of the permaognnate of potassa,
Just sufliclont to impart a slight tinge, Allow to
to stand for soveral days. If atthe ond of this
| Umo there 18 no percoptible diminution of the
oolor, the wator may be considored safo. If, how-
over, the color has disappeared, the contrary isthe
| caso,
| (15) E. 7. B, says: I have a black walnut
| stand that has been varnished. What prepamtion
| can I use to take the varnish off without (njuring
[the walnut? A, Rub the surface qulickly over
with a strong solution of potassa in hot aleohol,
and Immoediately afterward with dey sawdust,
Fintsh with pumicestone,

(16) M. P. B, nsks: How can I easily give
ocopper cooking vessels the tin linlng necessary to

1 Ahtondi

Intended to be tinned must be woll seoured and
present a perfeetly clean surfuce. They are then
hewted to nearly the melting point of tin; and
when ready, somo molten tin s poured (nto them
and brushed about with a plece of hemp over
which somoe sal wnmonine In powder bas been
strown.

(17) L. C. C. asks: 1. How may grease
stalns be removed from marble? A. Have you
tried benzole? 2, How may lron rust stains bo ro-
moved from marble? A. They cannot be retnoved
without injury to the marble.

(18) H. T. P. asks: In s good article of
wheat, what is the proportion of Ist and 2nd class
of flour, and what of bran and middlings? A.This
depends much upon the method of grinding and
propuration. We believe the average to be about
us follows: Fine 80, second 13, bran and loss, 27
parts (n 100,

(19) W. L. D. asks: Please give mes re
elpe for iron tonfe or wino of fron. A, The'so-
culled wine of fron consists of a solution of the
cltrate of fron and quinine in & mixture of spirit
of wine and water.

How can I make pasto blacking? A. Blacking
consists of a black coloring matter, generally bone
or ivory black, and substances which acquire s
gloss by friction, such us sugar and ofl. The usual
method is to mix the bone black with sperm ofl,
sugar, and molasses ; a little vinegar is then well
stirred in, and strong sulphuric acid graduslly
ndded. The acid, aoting upon thoe salts of Yme In
the bone black, produces sulphate of lime and &
soluble sefd phosphate ; the sulphate forms a ten-
nclous paste with the other Ingredients, which can
be spread very smoothly. The ofl serves to render
the eather pliable. This makes a liquid blacking;
paste blacking contains less vinegar. The propor-
tions should be about as follows: Bone black §
parts, ofl 1 part, molasses 4 parts, sulphuric acid 2
parts, vinegar 2 parts.

(20) C. S. M. asks: Can [ advan
methcmlunnmfmun-worhfwm
to enrich a sandy sofl? I was informed by a gar-
dener that, if I put it on my grounds, it will cer-

tainly ruin my land. A.The gardener’s statement
is correct.

(21) J. S. T. asks: [ wish to melt cast steel
scraps with cast fron, copper, and brass. I can
melt it, but cannot get it hot enough, when meit-
od together, to run & plece of casting. Can I melt
it in an ordinary foundery furnace? A. Meit the
steel first,then the fron (cast,not wrought) and cop-
per,and finally the zinc. We do not think that you
will succeed in obtaining good castings from such
an alloy, and, moreover, such a compound metal
certainly have little to recommend ft.

(22) W. C. R. asks: Where are the chief
centers of the carbonate of soda manufacture in
America? A. American manufacturers canoot
compete with the English in the production of this
salt, and consequently there are no manufactories
of any sccount in this country. We cannot find
any statistics of this trade.

(23) A. L.E.asks: Please give me agood re-
cipe for removing stains from the fingers after
smoking a cigarette? A. Uso a little plece of
pumimcvnh:o-pmdm. This is the least

(24) C. P. H. asks: 1. What will clean
white spots and stalns from zino? A, Try a lttle
fine emery cloth, and finish with powdersd pum-
feestone. 2. What will clean frosted silver? A.
Use a rag buff and putty powder,

(25) 8. C. asks: Can you let me know an
easy way to find the chord of an arc when the ra-
dius and degrees are given? A, Chords=[2x(radi~
us)®—2x (radiug)? X cosine angle)™*,

(26)R. & H. say: 1. We haveadouble oscilla-
ting engine cylinder, 8x6 inches, which weo desire
toput in a steam launch. What dimensions of
boller would be suitable? A. Use a boller 3 feet
in diameter and 4 foot high. 2 Would steel be
preferable to fron? A, Either willdo. 8. What
size of beat would she drive successfully atéor §
miles per hour ? A. Use a boat 25 or 3 feot long 4.
What size and number of blades of propeller would
you advise? A. Usoa propeller 28 or 30 inches (n
diameter, and of 334 fout piteh, with 3 blades.

(27) W. 8. P.says: 1. Iam building an en-
gine of 2 inches bore by 84 Inches stroke, with a
fly wheel 12 inches diameter welghing 10 1bs., run-
ning at 300 revolutions per minute with 50 1bs,
steam. What power would It develope? A, From
1§ to 3{ of a horse power, £ What would be the
proper size for a boller with single flue? A Make
one 18 to 20 inches in dismoeter, and 3 foothigh, &
How large a boat would tho above engine propel
at a speed of 3 or 4 milos perhour? A, One 10
or 12 feet long. 4. Which would answer best, a scrow
or paddle wheels? If a screw, of what diameter
and pitch should it bo? A, Uso a screw, 18 or 18
inches in diametor, and of 214 foot piteh,

(28) T. H. W, nska: Can a velocipede be
constructed to run with one or more coll springs?
Tho springs aro to be wound up with u crank. A,
It seems possible.

(20) C. W, says: 1 say that, by taking an
ordinary rubber cane, with a loaded boad, by the
ferrulo end, one oan strike a heavier blow than if
one grasped the cane in the contor, My friends say
that more power can boapplied by grasping in the
center. What Is yeur judgment? A, You have
tho right idea.

(80) C. L. asks: (ias leaking through plm

has vitiated the alr till our nostrils are

violently. s this gas slightly or very njurious to
gons? A Bright's 0 ln n tu
Dright, n 1827, first polntod out the frequs

hoalth? A. Very.

1s Dright's disoase n disowss of the urloary on
of tho kidneys; nnd It s so called bue
nection of anasaroa and othor dropsical affections
with n degeneration of the structure of the kdi-
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LT aWhi R 1 1. Some timw since, you | FOR WHICH Marvester, W, F. Goodwin 196,08 | Table, extonston, (. Zelneln 15 .
= o [ ,t' oty , of the banoscope of bl Lettors Patent of the United States Were o ey W N Watieley 176,090 | rubie, folding, W. It Tambling 19,50
et Aftor the baroscope b constracted, and the Granted In the Week Ending, L holder, W. i, Hampton 19,85 | Tabte, traniog, C. Mom, Jr. (1) 700
2 ”““'*‘* tube by blowing 1876 Heater, J. Reynoids 195,006 | Pabie, trontne. 5. A, Negns % o™
- it Ity must the top be T A No. ltmay ‘"“ 18, J Heater, feod water, 8. N. Hartwell 19,29 | Talle, troning, C. Wirth re.m
-m out to a point, bat the tip of this must AND EACH BEARING THAT DATE Nester, loctmotive feed, Walers of al , s I Tack driver and carpet streteher, J MeWilllame . 196,00
A.m‘h*hth*wﬂ'-m [ Those marked (v) are relssned patents. ) Winge, spring, A. A -l"'m.l‘" :;10\ Telograph transfer, A. J. Russell m.!.h
surface of the lquld fn the tube. A very min. Heney pachage, ) O. Vevrine . M | Templo roller, A. F. Dow ™.
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? y ; N e 170,200 s B, 5. $inaddsioy A0 wale, b
Black walnut be stained or changed to a lght hatters. kalvanic, 6.1 Wil ; \e.gm | Kin and germinatwor, mait, V. Nobaek..........., §%. 100 | A0 gonstrueting, . A, &1, B, KOSppn,..vs.z 100,
eolor? A, Btrong nitrie acid ohinges the appoar- Payonet, 8, W HIN o éo : o | Knftitng maching, rib, C. 4. Appleton 115, 361 Warp throads, tylng, 1. L. G, Rion. ..., 1% IM
“f ; o de Boe RO 0l s w g agapsve s TPy s TIB, \ St 4, % Mo Watel Intor, W. B Tooker (£) . ..ooovviinens 0
wnion of jrood BIack walnut to that of Nght mahog- | 104 FOUOM. 3 e vy e ok " 100 | Knfteing yarn gafde, A, B, JoRuson ... 110,818 | o veop, A, ey Gl it s | P
any. Chlorine and chlorinated Hime bleach it. Bodstend, wardrobe, Hall, Geisard, & Gossln.., |:o¥: :‘:‘:;:":;:": ‘: "‘"":'“":::. A L ":'(1; Water conductors, cnt-off for, W. P. Myer ... 136,20
: 1 am driving o clreular Bee hive, CO B Bost d 17,0 A 4 "y, « b ! A mh s v Water whoeel, J, Bhorteidgo st al. . ... ., k 190,200
(4 H R “'“-mu S N“' S owt | Bin, meal, Weller, Ayres, & Linther. . ........... 17,10  Lamp chimuey and shade, T. B. Atterbury........ V6.0 | wlior oot W wiituey (r) by e
saw by hand power Az In from a s f 0 III ¥ Lamp wick gage, W. Y, A, Noardman. L | <
the saw shaft. tihg powder, I, Courtellle (r. oo T elis, pumping ofl, D, C, Brawiey R L
l Ariving wheel to a3 inch pulley on Seat s RNt fov. D, Tres 05 7.005  Lamp lantorn, stroet, A, K, Banker. ... o MBIM | o el spllt. B. G
his plan s that tho largo wheel sy gt ke \ y St T traad 116 2 | Wheel, split, B. G. Mills....... IR 1,2
! The ohjection to t Bofler, hot water, J. D, Keele....co.ovevre ... 170,517 | Lasting machines, wire for, . - 198, Wheelbarrow, W. E. Jacobw. ...... LT
1 occuples so much room. Ploase Five me some o0 fiom) tebuiar, W. 0. Dougherty....... 198,12 | Lateh, gate, 11, Jones racsrssnsnaansnrsisonss IO | goiog wpcol A T, Page (n) . 708
' Mea of the lom of power | ahall sustain by using | pojer vortioal steam, T. W. Godwin. .. ........ 19,89 | Load trop, cast, Adee and Foley,............ e T | Windlass, 3. P, Maton. ... . 1%,
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£ood steam coal, how many Ibs. crude potroleum i c;"" - C;-lll.m ) S N AT m:m Metal, cutting, Schofleld efal.. ... c o 196,200 10,90, ~Travs.~D. M. Cammings, Enfield, N. H.
would you require, with perfoct combustion, to | o T s on. P o ey | MOter, Bl 3. B. BUMOR. oo osreeeeenersnasonnasns 176,279 | 9,210, —Smow Caxms,—J. Lohnheuater, St. Louis, Mo,
4o tho same work? A, About 1380 lbha. " ka3 Theworh U meams | Mila, grinding, Witt and Smith, 176,157 199,30 | 0,011 ~Mue.—J. Ocsteriing, Wheellng, West Va., of al.
i . : it dgy e Saa gl Mo AR BDISORS T WL THRAX.. .. s ctsivesividvaneacvaranh 176,392 | 9,22 ~Grass Jan.—C. K. Sherwood, New York elty.
B7:C. P. 8. ‘naks: How ‘cun Hgh\ cotored |Cun. ofl, J.C. Ehfler..... ... SN IO ey | Millstone exhanst, ¥, A. Howland. . - 16,10 | 9,218, 9,214.—SavLvERs.—A. Conradt, Middletown, Conn.
tobacoo loaf be made dark without injury to the Candie, artificlal, W. A. Kowalskl....... v 196,20
ualitiess? A, We know of Candy marble machine, B, & H. Storn. G o LI ST e ENCMANGRIE D o Vo2 1,221 | 9,218, ~OnoAN Cases.—J. R. Lomas, Kew Haven, Conn.
: Joaf und its buming q 87 A, We know ol | Our erhper spring, 9 Haydon:s.... P At Mitering machine, 8. R. 196,843 | 0,216, —~Haxoenoniers . T, J. Martin, Phlladeiphia, Pa.
pothing that we can recommend for this purpose. recelyaom nabigon - St A g T :onkel. laying o:t. 1:'4 W, Dickinson 176,257 | 0, 17.—~OnaAx Casx.—~A. 8, Nlchols, Now Haven, Copn,
- thing that | Car coupling, Rewaly & Kinnard. . (oo 008 ) Musquito bar, L, E. 1add....oee00ene 176,322 | 0,218, —GARDEN VANES D). W. Lowlisef al. ,Hyde Park, Ms.
“Lsa '::,t;:.m M. nsks l:o there any v 4 ‘c“w“:“::ﬂ'_ x :-“ YT T .00 :lnqnl(u :c! tr:’m;;‘ J. W, Spoftord.., . ::m 9,219, 9,220 —~CniLn's Canmisores. ~G. W. Marble, Chi-
kvep them from can ONORy SDRING /D) RIVE. i o ranauvnsssnornassasisdss - eago, 1.
Car coupling, G, Worden. .. . 196,006
T e o 0 RS0 G TP, R LR R i 2 o s e o
v | Car replacer, S. D, Robinson. . 176,106 | U pae W e K- .
(39) S 0. asks: Would two extm Keels,

9,28, —Kx1re Haxore.—A. Parker, Groenfield, Mass.
Car ventilator, C. It Kellogg . 16 Musical key board, T. F. Stmpson
one on each side, just below the water line, a Ut- ¢or window, G, 0. Wright.

9,22, —Smox Urras.—L. F. Alden, Brockton, Mass.
_______ o .. 1%,  Mustache guard, V. A. Gates..... 9.2, —Bance. —R. C. Blerce, Menomonee., Miss.
tie shortor than the nnn‘kn-l. mnknn::«;ea.n Cars, colled spring for, A. French, T RiT ;dfﬂ“"::'- ». O T:ﬂ::_ . :.;::c;:n la.n-.—l.._sé Davis, Waterbury, Oonn.
closor to the wind, and let it carry more Carbureter, Porter & Grimes. ... = .. 198,09 | Nat=separs e 23— Coox SToves.—C. Harria e al., Cinctunati, 0.
noe s M feet long by 4 feet wide, and has a keel Cartmreter, A. Wiggin....... TN :“""' F.MOMOB. et 9,28, 9,29 —PreronaTEn PArER. ~G. M. Jscocks ef of.
about T inches deep. A. There is some difference Oarbureter, B. H. Woolman....... TN | AR, £ 8- Sevines New York city.
of opinion on this subject. 1f any of our readers Cands, lacing jacquard. L. A. Upson. . 179,18 | Ore Teader, Cockrane and Hendy.,, . 9,20, —Armax.—C. Jeakine, New York eity.
have made experiments, we would be glad to hear Cards. trimming playing. V. E. Mauger. .. 176,008 [ QTSN TRON, B Holeceoss-cong ' 8.3 —Moxxy Box.—Ht. F. Kane, Cambridgeport, Mam.
e CRrpIODRET, T MOV, .o oo sesreer oot m.m‘%?':'-;::..l.-l. Matthows 9,52 ~Frao Hovokms.—J. H. Odell, Philadeiphia, Ps.
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{(40) G. B 8. says. | wish to put an up- Carpet mmu:. 1. P. Warner (n). .M W‘ “““-“""M:":-;;"“""'" ------- 2 ;ﬂmhm T
right botler in a steam launch 35 fect long, 6 feet | Carriage sop, E. A. Covper. ..., TN X ) o -—0. F. « Rensing-
-lh.udnho:u!«tm It is desirable to get | Carriagebandic, F. W. Whitey..........o... 3 S SRV DERIOORE, . e - P S S
St and to  Cstriage, umbeella top, McRedmond & Chase...... 16,18  TAper box. 1. K. Osbourn.......... 9.25.~Caxtstams.—J. B. Rohrman, Pifisdeiphis, Pa.
oot ooty et 1 e, | Casks, machine for pliching. A. F. Dobler........ 19,1 | Tepercobar, K. B. Mack................ ‘ e

1. Paper—cutting machine, E. sehlenker

What diameter and length of tube would you o' ,0g back, G. Munzinger " iw.my  Paper eylinders, making, C. O. Perrie..

(A copy of any one of the above patents may be had by
recommend, to drive two Gx8 inches vertical 0~ |~ andelier bell, G. B. Riddle

remitting one dollar to Muxx & Co., 37 Park Row, New

_________________ 196 35 | Paper, glazed plaid. J. F. Marsh....... Yorkelty. -
gines? A. About & feet in diametor and 6 feet o onure cleantng, N. B, Lite........ ... 17612 FPoper vossel, J. Sevens.......oooevivennns. SCHEDULE OF PATENT FEES.
high. Chimney cap, E. . Meigs ... 170,1% | Pavement, asphalt o‘oncmln. 5. K, Scharf. On cach Caveat A dnans ...810
Charn, 3. COOK.serreresenns ... 170,218 | Pipe Joint, plumber's, O, Collina........., 3 On cach Trade mark, . AraanveerensednnensenaliBd
MINERALS, EYC.—Specimens have been re- | o0t oy s | Pipe mold, conerete, S, lastings. ... 176,800 | On ling each applleation for a Patent (17 years).....813
eeived from the (o(lowlng oorrospondents,lud | Clgar pipe, A. L. Munson. o. V70,287 | Plane, bench, Traut and Richards. .. . 176,152 | On Issulng each original Pa 820
examined, with the results stated - | Cloek, J. W, 1le......... ... 116,00 | Planter, check row, J. Rothehlid... . 176,244 | On appeal to Examiners-tn-Chilef, ., 2
- Clothes dryer, E. 8, Skeel, . .. 1.6 Flanter, corn, E, Morgan..,..... « 176,150 | On appoal to Commissloner of Patents. ...
¢ I F. W.—It Is galens or sulphuret of lead.—W- o o0 arver, DB, Lovejoy.. . o Planter, seed, ‘A, J, Branham.. . 196,215 | On application for Relssue, ... Ay S
P. D.—It is sulphuret of lead, or galenn.—G. W. P+ o000 wringer, §. F. Leach. .. ..., 176,230 | Planter, seed, H. C, Locke (F)......covvnne ce 1,06 | OnAling s Disclatmer....................
~It contains lead and antimony. Cock, stop, Kromer & Royee... .. 176,521  Planter, seed, Martin, Bunford, and Ege.. ... 176,233 | On an application for Destgn 3% yoars),
Coftoo pot, P'. Sours........... 1o Plow, ALE Jester. .. .c...oiviviennininnniin 179,18 | On application for Deslgn (7 years).....
COMMUNICATIONS RECEIVED. Coffeo roaster, A. A Story.... 176,58 :::v.l.!u:...; .......... cecs 175,18 | On application for Deslgn (14 years
of AMERICAN ac- Coffoe sheller, J. A MOMUETS...ooviiiiniiiin. 196,29 w, gang, W. W, Pusey ., w10
mﬂo WmﬁWm the recelpt of | Conding, etc,, waxiog soft.R. & W. C. Blackiston 136,30 | Flow mole, J. 800t . oivviininnnininecranaaecn, 1,30 gﬂ”nﬁﬂm
original papers and contributions upon the follow- Corn preserver, 1. Winslow (ri..............., 7,00, 7,087 | Plowshares, making fin, C. H. Thompeon......... 19,100
X Crackerbox, M, Bradbury.........oooooiieniinni.. 19%,m0  Viow whitfietree, T. B, BaMdwin........... AW | TyoGde
Ing subjects: ) | Pocket watch, J, Koebler... KR Page, cach insertion - - - 73 cents a line.,
Cuff holder, Levy & Hirsch. .. .. 176,19 Euard, : co VA Back Page, ench insertion - - '
On a Window Stick. By H.T.G. Cultivator, C, OSMTIeM........ .veirssors e 1.2 | Powder eector, C. CMONOCK.........ineenn NI | e Tty Rond -~ - 81.00 a lue.
On the Glsclal Period. By F. B. Curtaln rofler bracket, M. Sechausen, . .... o 116,200 Press, cotton, J. A, Adams.... VST e, by Advertisements at the some rote
On & Thread Telegraph. By G. Q. T. Cut off and gear, J. Knowlson........ A2 Wl 17,141 | Press, cotton, W. B, Villard........ AN TR m“‘-‘.:'w-“‘: FAe letter press. Adeer-
On the Phylloxera. By A S, uua.mzm.u.z.s.vm.z.. AR fedeed ..m.uwhv-.hnmue:u“to-.r.n.nm.. veveass 198,90 @ Priday movning to m‘.u“ Qum
Alexander Selkirk Dish cleaner and drainer, E. ¥, Harper.... .. 17904 | Pross, tobacco, B, Herbort........oouicavennnsiinn, [ ppey W
e o s g Dish washing machine, K. P. Uudwon, ... m::x | Printing on spools, Hall & Averell (£).............
Al inquiries and answers from the following: 0y wier, D, C. Anthony........ ... 17,30 | Printing addresses, I, Slosson. .. .......
F.O R, 3r—0. K~G. A—M. N-A B~B.B— g 0 cushton, C. P. Lovelsce..........ivivnnnnnnn, 190,04 | Printing press delivery, J. L. Firm,
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~W.CR—AF. P—i C X~T, B~B R—BLE. | ol g twist, B, 5. TabOr............. «io 1,20 | Pump, air, B, T. Dabbitt...........
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W.M.E-C W.L Einstio adjusting strap, ¥, Armstrong. . 170,  Purifier, middiings, Nilson & Olson. ..
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HINTS TO CORRESPONDENTS, Englne governor, stoam, l(;' Ackerman, . > n..:: “‘l"l; e, G. 1, Blatsdell. . ...........
ts whoso Inquirios fall to appear Engine goyernor, Meam, D, Shive. ... ..
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. 19,90 Ratchet wheel fastening, K. ¥, Stoddard.
< 1 Refrigerating apparatus, J. Parbsette. .. ...,
ceevien, 198,00 Bed lron, self-heating, G. W. & J. A, Gerow
(... 100 Seddie, riding, J. K. Spofferd..............

covees 1,728 ' Sash fastener, L. B, Clark............
196,50 | Sawmill Jogs, woving, A. Rodgers. .
196,962 | Sersper, revolving, . Huber

should repoat them, If not then published, they ' Equallzer, draft, G, w?'. Harrington
may conclude that, for good ressons, the Bditor  Equalizer, draft, A, C. Latta ... X
doclings them. The nddress of the writer should | Erelets, embassing, §. Sternberger. ...
always be given. Vabrics, measuring packaged, 8. C. Taleot
Fnquiries relating: 4 patcnts, or o the patenta- | T O i o R s
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v - Allsuch questions, when faitisls Ferrotypes, coloring, O, I, Collagan

196,20 ' Seal, metallie, A, RS o T
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............... oo 10,0
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sy 19,147 | Shaw) strap, metallle, L. WiKinson.......,..
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Who " 3 « 1 0. W. Odollcos.srn e AW | s

ho sells imitation golt) pons?  Who sells bread s hatensting . & W e iy Shoe n-llunp-.n.‘mu. P. 1 Nowe,.
cutting machines? Who makes s machine for Purnaces. Seuks of, L, Ryss o N1 Skirt sapporter, W, A, MeMibaa,......
froning collars? Whose Ia the bost fumace 10r | ool oo B. Soper soees V0,000 | Skirt supporter, A M. PIKe.. ...

. v ’ « 198,01 Spindle Bobbin, 3. 1. Saw:

burning wot tan? Who sells the best steam trap? Gas Hght extioguisher, W. H. Novey ) 190,31 Ao YOF. o0 .
Who makes the best fire engine lanterns?™ All  Gas, wood for, ¥. 1. Elchbaum e o} | SpokeAwiiing machioe, T. 5. Morgan, .
such personal Inquiries are printod, as will be ob. | Gas tght Joint, A, C. Wood......, 3 § ::::: | ooesave, Tunnt & Mishares. ivvesss A
sarved, it the column of “Dusiness and Person- | Genarator low water slarm, J, W, Kens 1 R by Spoke socket, I'. Wineman. .......

110,014 | Bpool for thread, Hall & Aversil (r).

ane “"
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ncnmcﬂlm IRON WORK.

PRACTICAL WORK FOnR llu)N WORK

CINTEOTS, & AND ENGINEERS, ‘and ai whots T
lmlon or ullvl\uu conneats them with Architoctural
W ‘ ! E' n¢ o Hr anlzation and Moolianionl
nd Hnllm " W Foundry and Shops for
the Manufaoture \l‘ rnn \\ nrk for Bulldings; with Speci-

noattons of Iron Work, Usoful Tables an \ aluable Sy
eations for tho liucmz- ul Conduct of the Dusiness, ﬁy

0 i Ilust
150, ‘r’h"l_'lfjtlhﬂ for ‘::r”rrilona 1v0l., 8v0., cloth.
JONUN WILEY & RON Astor Place, New York.

"'“_;.'\ 111 bo malled and prepald on the recelpt of the

“THE BEST EMERY WHERLS

weo have eve doll, Braun & W o
e CEEHTON VALUES  Eap® Wetors) Phile-
“‘o ssport, Penn,

Scientific
Brainard Milling Machines s, sz

Send lnr and slzes
lh,“,m‘ Mask, eirenlam to I, M, M. CO., 18 MIIK 8¢, ,

Il:lr':llll;“llll\"l:\l’(l(l & RICHARDSBON, Man-
OLUrEN o oodwarth 1" !
and Grooving Maohinos, llnnll.vl |- l"::ﬂl;f Iﬂl(';l'tll‘\"::::h'l‘ll‘:!

}:llwul.nllm iroved 'Iulmn Machinos, \|nr|inllw Mould

chinery enerally, ™ Ballsh "
treot, Worcoster, Mas
(Nlml\ ormorly oo L34 [ ) e o
A “"""""T upled by R, BALL & CO.)

LU A LT oM MIORANDMOX,

-RIC CLUTCHES &=
e VAT ORS.

VOLNEY W.MASON &C0. PROVRI

UR € PECIALT
PUMPS, nERs
AM <BOjLERFEEm

opfa MAxwau M‘C’

STE

Joshua Roso.  WIth three engravings of tho tools,

r.nr Lare eastly made, and complete practical diroctions

sr working, el mf Hardening and Tempering, Price

10 conts. nmn ned BOIERTIFIO AMENIOAN gl‘l'l'l - |

MENT No. 20, To be had at this ofMce and at all Nows
S ores thronghout the country,

MR ALL l\l\])\ Oy MAL"X\".““—- \ t
I IILLS, 51 Cortlandt St. ?.'{-wn\'nrk

;L(w\\' TO MAKE SPIRAL SPRINGS. ny

lg SE PIPE MACHINERY.
siness In m lbe cities and large to
J. OLK"LLL & CO Ponhnd Me.

SCREW-CUTTING FOOT LATHES, | oo s ihe soie masetactures of The Crizaeives

.\ddreu W E. LEWL‘. Cleveland, Ohlo.

Suyder’- l.lule (‘I-n( Steam Engine,

! chance for bo- |

'STEAM ENGINES FOR SALE.

| Lofter tho following very superior Todd
| gines for sale at groatly reduced prices, If -l“‘lnl;::‘;«{'c:f';»l-'
| fore the first of May (o save romoval, viz.: One 1856, one
| XTI (sawmill), one 12514, one 11x2, one 10x24, one 'n.l'
| one Tx16, one lulll on |rn. one 'xl" portable one %x14,
double hnlulnc Al fAirst class and entirely new. Also
| Yarfous sizes and kinds of Bollers. 1 will' also furnish
| snecifeations and estimates for all Kinds of rope and bag-
""f:.;'}:-""m'" Send for ducle-ll\r r'rruluund price.
’ )DD.
58 Liberty St,, New, \urk or Paterson, N. J.
1G I‘A\' W el our Runnen PrINTING STANPS,
l{ vrtm rrn TA\ L()l{ & CO., Clovoland, 0.

FPATIKNT

1( OLD ROLLED
| SHAFTING.

fact that this shafting bas 75 ot
-trrng‘t-n A fner finlsh, and Is truer tm n:“l"

FLIXG, and farnish Pull H
ete., of the most lppmvcd styles. Price I‘l.:l' m:l’lln"cfr:n
mpllc-uon to NES & LAUGHLINS,

ri)btrul, nd -nd&-d Avcnues, Pittaburgh, Pa.

Chicago, 11,
$F Stocks of this hamng in store and for sale by
FU A.LI'.R\DA:A & FITZ, Bostoen, Nn-
CO., 121 Chambers St., "

PIEI CE & ‘\IIALL\G Miw h-rc‘. \\b X

~ DIRECTORY.
CAUTION

any Buxiness Directory represented to be fssued by this

!

!uunﬁmdby WARD B. SNYDER, 84 Fulton 8¢, New |
York, The best and cheapeat In the  country. vir, |
mmr(ue with Tubualar Boller, $150; 2 H_P., do., $20; |

. 51250, Send for Tilustrated Cireular

SPARE THE CROTON & SAVE THE COST.

Driven or Tube Wells

furnished to large cotsumers of Croton and Ridgewood |
Water, “‘H D.ANDREWS & BRO., {14 WaterSt, N ¥
who control the patont for Green *s American Driven Weil,

RAHE CHANCE FOR INVESTMENT.—For Sale,
Stock in the Lansing Iron Works. Addross Hox 156,
lAmInz. )llcx

and )lofrmmo nanit absolotely ane
hy cured. Painless: 3o publieh
lum for particulars. Dr, Car

sahington bt Chicago. 1)

! and not burln

(.omp-ny BOUND UP TO IMITATE
WILSON'S BUSINESS DIRECTORY,
our Imprint on the Title Page.
-O\"- USINESS DIRECTORY

| Isnot Ismcd till about 1st May, inorder to include all

Dusiness Removals.
TROW CITY DIRECTORY COMPANY,

1 11 University Pluc. New ¥ orl
:
)

‘_$5 tO $20 pcrd.y at home. Samples worth #1 |
QR Y free. Sll!.lol&CO..Poﬂlud.!f.'| . A2

PERFECT

NEWSPAPER FILE.

—0i—

The Koch Patent File, for nreserving newspapers
magazines, and mmknleu has been recently improved
and price redaced abscribers to the SCIENTIFIO AN-
ERICAN and BCIENTIFIC AMERICAX SUPPFLEMENT can be
cn gllledrt.ubl; the low wlee of $1.50 by m.:“fl or $1.25at the

¢ o s pa) board inscri 0
o SCIE \Tl'ls rll"lu(.\‘\"‘ in glit, \‘ecunr‘y“fot
every one who wishes 10 preserve the paper,

- MUNN & CO.,

= Publlnhcrn SCIENTIVIC AMERICAN.

The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

AND BALANCED VALVE,
THE BEST ;¥ MOST ECONOMICAL ENGINE MADE

SEND FOR C/NRCULARN

TELD cAVPRIGN

The events of the Presidential campaizn will be
falthtully and fully fllustrated in THE NEW YO l(K
SUN a4 'to commend It 1o candld men of all partiea! We
'lll lcnd the WEEKLY EDITION (eight pages), post
E. rom June st till after election for 30cta. ; the

\DAY EDITION, same slze, at the same pr
DAILY, four pages, for 3# 2 G
Address HE SUN, New York City
OR SALE -Two Fowler Presses, Nos. 2 and 3'
one Spindle l‘rumlnu hlnrhlnc never ran, prioe
150; 30 Ib. Steam Hammo 4 in.x7 ft, Planer; 13 ln
athe ‘llhfhuck- E.P IH Ll l\lkl) ﬂ Ih-rlunnn N,

§100 poryrmeznmas 81700

during the past few months, under our improv od -)Alrm
of operating in Srooxs. Book containing full informa.
tion sent on .prhr.llun TUMBRIDGE & CO., Bankors
and Brokers, @ Broadway, New York

(VRCULAR SAW MILLS, PLANERS, AND OTHER
Wood-working Machinery, made by 8. HEALD &
SONE, Darre, Mass

l) » MAGIC KNIFE. Entirely new
- eFostpald 3. City Novelty Co

Prices low. Send for circulars

Agents Wanted
Buftalo, N. ¥

Scientific *nrmer ol ISRy S N M

E Luwis STUNTEYANT D.E H Linepy, Fditon

A MONTh—=Agents waniea svery
where Business honorable and firss
class  Particniars sent free  Adaress

m.-u“lQ'-- st Louis My

“. MAYO'S PATENT BOLT ( UTTER.
Sodts and Haolt Ends of every desc r|s.u i made 10 or
dor. Send for Clrcular, Clncinnatl, O

Planing & Matching.

Monlling, Re-sawing, and Te poning Machines seroll
Saws and Generml Wood W ur\ln. Machinery
JOUND, SCHENCH BN Matteawan, N Y

send for Cstalogue } 18 Liberty B, N Y. wily

PLANING &MATCH!NO
MOULDING, MORTISIN
T[NONINO RESAWING, SHAPING '

BAND & SCROLL SAWS &c &c.

nuCINNATl

co; or the | Address, F. 1. SAGE, Springnield, Mass.

R A Vervalen's Brick. Machines,

Thed.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SAW THIA

VINEGAR

Clder, Wine, Molasses or Sorghum weithout uring drugs.
Name Paper

HOW MADE IN

Made at Haverstraw, Rockland Co,, N, Y. Making nine
tenths af all the briek used (n the State, Send forelroular,

PATENT

Planing and Matching

and Molding Machines, Gray and Wood's Maners, Salf-
olling Saw Arhors, and other wood-working mac l.[m Ty
8. A. WOOD'S MACHINE Co., § 91 Liberty 8

YVROUCH

TTTTLIL= = WRGes
BrAamS & G/RD[RS

‘Hl’l NION IRON MILLS, Pittaburgh, Pa
The sttention of Engineers and Architocis is called
|hnl]l tmproved Wrought-Iron Beams and Girders (pat
coted), In whieh the compound welda between the stem

and fanges, which have proved so objectionable In the old
mode of manufscturing are entirely avolded. Weare pre
pared to furnish all slzes at torms as favorahie as oan be

obtained elsawhere Yor descriptive Hihograph, sddress
Carnegile Hrothers & Co.  Union (v 0 M1l f‘.n;'-uvun "

EAGLE FOOT LATHES,

With Sere n u‘l Clrcular Maw Allach
Tools, &¢. ; also Nmall

finlah. Lew
[ ¢ describes
..m..-n| ry for theAm
ur or Artizan send for it
WM, L.CHASK & O

- & 9 Liborty 56, New York

WHIPPLE’S

Patent Door Knob,

Awarded 8 Nronge Modal at the Amertoan 1astituis Falr

for 1514, The |...|u.~-.{ ‘' We connlder this hiod of
tasteniog DOOR KNONA & great img rany
‘ thing yet invented for the purpose s the use

| of side saraws and n-ulnv e, and can he regulnted o sult
| any thicknoss ( of Doors. ' Rend for Olroular
lll’l\lllxlll.\ WHIPPLE COMPANY,
\\1 st Moriden, Cann., or 9 Cliambom 8, N

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIFTION.

'old Rolled Shafting.

| HMANGERS, PULLEYS, COUPLINGS, DELTING, &«
| &o. Send for Nustrated Catalogue and Price List

GEORGE PLACE,
| 1 Chambers & 108 Roade Bta N, Y, Cliy

te-Saw Machinos, and  Wood Working Ma- |

The Publlc are hereby ctuunned against purchasing |

10 HOURS f(rom |

Send for Clreulars, ete t 172 High 8., Boston, !

American,
ST HEAM

FIRST PRI 7:’\‘*

T 4
PUMEPBS.
FTENNA, PAIIS, NEW YONK,

TIMOIE, BOSTON,

Hond forelreular of recont pun»nh-vl fmproyamonts
THE NORWALK ITRON WOIKH

Houth Norwalk, Conn,

I\l,\( HINERY OF IMPROVED BTYLES FOR
muklub hlll NOLES, HEADING, and NTAVER;
Al GUAGE
makern nflz\ul Pat, '~h(ln$'|r and Heading Sawing Ma

chine. Address TREVOR & CO., Lookport, N, ¥
L.eCo 's Patent
MAC lllN l%'l‘ 8’ 'I‘O() LS.
Heduced Pricos.

Bet Iron Dogs, todin, .., AT T T L L LCLLL L 5.0 |
i e ol AT 1)

2 . - lJlII
o %-cl bR | Cadl 1 PR nn
A e s VR ANV AL 93 (A A 0,00

lrun & kuw-ll lamps, Dig llnuu « lump Dogs, Viee Clamps,
Expanding Mandrols, & ¢ Kend for Intest Price List to
C. W. LE COUNT, Houth Norwalk, Conn,

l' IDGE'S FOOD yOR IXFANTS & INVYALIDS I8 the stand
ard yreparation of it kind in England and America

Model Engines

Complete sets of

.
Castings
for making small
Model Steam E nl(lnx " llq In hore, 8 In, stroke, price #;
aitto 2 In. bore, 4 In, stroke, price $10, !Illn"ll’lc' s out
Eureka Foot Luthos only 15 Dollars. Vheels and
Parts of Models, All kKinds of 8mall Tools unl Materinls,

Nlostrated Catalogue Freo
(:U(Il)\u“ aw ll,l”‘\l AN. L C ornhln Boston, Mass,

SCROLI. SAWS,

Machines, Saws, Tools, Patterns, Ete
"RASSE & CO, 82 Chatham 8¢, ,

P. BLAISDELL & CO,,

Warcester, Mnass,,
Manufacturersof the Dialsdell Patent Upright Dril 14
mhcr nm-cx.u M.rhlnm . Tno s,
Thi MUSTACHE produ: use

8 of Dyxe's Braxd ELixrs, witoout
ltq\lry or will forfelt $100, Sate and sure
th full directions, postpakd, 25 ots, L
A_SMITH & CO ,

New York

\scnl s, Falatine, I

LCOTT L_\'I’lll 8 {or Broom, Rake and Hoe Handles
HILLS, 51 Cortlandt S5t N, ¥

N. F. BURNHAM'S

1874 TURBINE

g Water Wheel

fas DISPLACED hundreds of othe
Turbines, but HAS NEVER BEEN IT

SELY DISPL \CFD Pamphlet Free
Burnbam, York, Pa

LECTRIC DURGLAR ALARMS, Hotel and House
: Annunciators,Call Bells, Signalliog Apparatus, Chesd
Teleg. Inst s Batt ‘s ete, Ter Svrrry Co..Cleveland, O,

W F. & JOHN DARNES,
& Manufscturersof Barnes'
Patent FOOT-POWER MACHINE.
NY, SCROLL SAWS, LATHES, CIR.
CULAR SAWS, Ete. The only foot

wer machinery without crank or
ead centers 1,00 to 200 per
yoar made using these machines

¥ Send for ILLUSTRATED
CATALOGUE.

ROCKFORD,
WINNEBAGO COUNTY,
ILLINOIS.

| AMATEUR WORKERS

Rareand Fancy Woods

Can find everything they desire, and four books of

Beautiful Designs.

| Send Se. stamp for our new and enlarged Catalogue and
| price liat (34 edition Just lssued) to

GEO. W. READ & CO.
184 10 200 Lowis 8t , foot 5th to 6th St., E. R, N. Y.

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.

| In Stock, and for 8ale by
WILLIAM SELLERS & CO.
Philadelphia, and T Liberty St., New \nrk
Price lists and pamphlets on application,

' DVERTISERS DESIRING 10 REACH Coux-
£ rRY readors ean do so in the cheapest and best mant
ner by uslng one or more sections of Kellogg's (ires-

‘ Newspaper Lista snd State Divistons, Good medlam for

Patentees. For {llustrated catalogue and colored map,

address A. N, RELLOGG, ™ Jackson S¢., Chieago, 11

The TOLL-GATE! [Iring IAEnrs 59 chjectato

fnd ! Address with stamp, E. C. ABHEY, Duffalo, N. ¥
ey A WEER to Agents, Old & Young. Male & Fe-

\ male, in their lpeality. Terma & OUTFIT FRER
‘ ‘ Address F. 0. VICKERY & CO., Augusta, Me

BLAKE'S PATENT

Stone and Ore Breaker

Crustres all hard and Brittle Sabstances (o | Send for pamphlet pertalning specially to forelgn patonts,

ATIHES Tor TURNING IANDLES, Sole |

333

ERSIBLE
HOISTING ENGINE

FOR ALL PUR l'()r‘l‘ll". gt
! O sl T bla, and effoctive *
\ : L x':'.?." \'\“} ,"4‘1:1; t'; CO,, 1% Vearl B, N.V

E.GOULID'S SHAPER

BEST IN MARKET. Newanx, N.J.

OTIS riacuinery.

DTI"I‘IHND" & CO.

Xo ;"-. BROADWAY
| RA STEAM PUMP
"t I’mrl A, Drooklyn, N YV
Agency, A Aller,% Liberty 8t, N. Y
Norman Hubbard,
BOoLE MANUFACTUNRER,
ENGINES AND BOILERK,
Pulleys,Shafting and Hangers
! « Specialty.

All -hnu( kl'!lm" and m‘r free
| Maryland and ARM MANCHA,

Dolaware, }amm. )M Smyma, De

$100 llH“ ARD,

The advertiser {s In quest of .n elastic substance (In-
dia-Robber or other material), of a dark eolor (black
preforred), which wil retaln ilu elaatiolity, and not he
affected h) alr, molsture, or anfmal olls, To e used In
thin slips,” about 582 Inch wide. To the first party In-

| forming us how or where a substance satisfactorily an~
| swering the above conditions may be abtalned on rea-
| sonable termy, £100 will be ld Apply to JOH s » HIN

| Editor of Tr.nuruuml-r, % Broadway, New rcrk.

We will start ynu 1o m L anness you
can make K0 a week witpout eapital

MO N EY S2Zals sapply Co-s 3 Bowery. N - ¥

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &«
Send for Catalogue. DAVID W. POND, Succesmor Lo
LUCIUS W. POND, Worcester, Mass,

DO YOU Male or Female. Send your ad-
WANT dress and get something that will bring

you in honorably over 3150 a month sure

MONEY l‘,:':f;:‘ (,n‘v‘ﬂ‘"'f.kh st
Water Elevators.

WM. E. H \I.B & CO
107 Lake St., Chicago. % Park Place, New York

"HIN }ormcm. aq |I,"

UNCHING o g €
& PARKER FRESS CO.,

DROP PBESSES )llrvm.nu\r\ Coxy

‘li) nd-y at home. Agents rents wanted. Outft and
S & terms free. TRUE & Co., Augusta, Maine

[ESTABLISHED 1846.)

Mumn & Co.’s Patent Offices.

The Oldest Agency lur -Lo"rlunz Pateats in the
Unlted Stntes.

THIRTY YKARS' EXPERIENCE,

MORE PATENTS have been secured through this
agency, at home and abroad, than through any other In
the warld.

They employ aa thelr assistants a corps of the most ex-
perienced men as examiners, specification writers, and
draftsmen that can be found, many of whom have been
selectod from the ranks of the Patent Offiee

SIXTY THOUSAND inventors have avaliod them
selves of Munn & Co.'s services In examining thelr in-
ventions and procuring thelr patents,

MUNN & CO., In connection with the publication of
the SCIENTIFIC AMERIUAN, continue to examine In-
ventions, confer with Inventors, propare drawings, spe-
clfications, and assignments, attend to fling applications
in the Patent Offce, paying the government fees, and
wateh each case step by step while panding before the ex-
aminer This is done through thelr branch office, corner
Fand Tth streets, Washington They also prepare and
file caveata, procure dealgn patents, trademarks, and re-
lasues, sttend to rejected cases (prepared by the tnventor
or other attorneys), procure copyrights, attend to (nter-
ferences, give written opinlons on matters of Infringe-
ment, farnish coples of patents, and, In fact, attend to
every banch of patent business both In this and in for.
elgn countries

A special noties s made In the SCIENTIFIC AMERI-
CAN of all Inventions patented th
| the name and resldence of the patentes
ren sold, In part or whaole,
ventlon by such sollce

Patentis obtalned ta Canada, England, France, Delgtum
Germany, Bussla, Prosmia, Spain, Purtugsl, the Brithah
Colonies, and all other countries where patenta are
granted, at prives greatly reduced from former rales

rough thls sgency with
Patents are of-
to persons attracted (o the In-

noy required sizme, Also, any Kind of | wnjeh states the cost, time grinted and the requirements

Sroxm for Boans and for CONORETE, &0
Address BLAKE CRUSHER OO,
New Haven, Conn

l\ilnl(l ANT FOR \I | CORPORATIONS \\l'

was decided In my fav Procecdings
commenced axainst Imbacruser & Co, for sell
he arder of the Court, and especially the
a series of aprings (n the cover, and warked
Pat'd Oot, W) "
vlooks Infringing on my Patent, will be dealt with acoors
ding to Inw

\ JATENT DOUNLE EUOCKENRT | 10 CORNICE NRAKE
l \Iunuh- wred by THOMAS & ROBINSON, Clneln-

uatl, O, Send for Clrevlars

C
hl IFh

iy UBoheut gRATaS
v " tag thle owdisine for :

Por sxietual ues  Apwiis Wan e
fﬁ!: o-!t‘!-'-e-l b reeniptof price.  Cam saly ba had of
W, H U CHARDBON, 0 W 52 W Oimtamast . P, 0. BOK 1180

I

Persons using those, or any other |

for each country
Coples of Patents,

Persoas deslring any patent Is d from 188 to Novem
Der 20, INT. can be supplied with ofelal Soples at res
sonable cost, the price depending spon the extent of
drawtngs and length of sperifications

Any patest tmued since November 37, 1M1, ot which
time the Patent Ofce commenced prioting (he dravwings
and specifications, may be bad by remiiting o (his of
feo 0

A copy of the elalme of any patent lasted sinee 108 wi
| bw furnished for §1

When ordering coples, ploase to ramit for the same as

above, and state name of patentee, ttle of Inventlon,
| and date of patent

A patuphlet contalning the laws and full directions (or

| obtaining Unlted States patents sent free. A bande

somely bound Keference Dook, glit edges, containe I'
| pages and many engravings and tables tmportant 1o every
| patentee and mechanie, and is & usaful handbook of ref-

eranee for averybody. Price 3 cents, malled free.

! Address
MUNN & CO,
Fublishers SCIENTIFIO AMERIOAN,
A7 Park Row, N. Y,
Daaxen Ovwion-Corner ¥ and 7th Streovis, Washe
naton: D O,

e ]

P

e ——— ———
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Advertisemeuts.
R i ..

w.‘ Aeail advertisemants al the sime rate
anturement, a0 Ihs letter pross. Ad
periianinenis mwst be recetend al publication aMee o0

sarily o m morumg o appear n ment (peve,

AWABI.I PATENT POR Ml.l Tha sub-
r Vm sale thetr yaluahin Fateut mgm‘
1{'" or & pariner |nxrn 1o take ful

! oly so0n ddrem “IFT" )
m“lr 'ﬂé’w ‘lamrhﬂ , Montgomery Uo.,
e Peaissiont tree N
L) AR e 4 7 1
& volsabis, Mia aliers Agents sarvaedfinary inducemmants,

BHIGH UNIVERSTTY. - TU IHON ViR~ |
*rn s
m‘i‘":r"l"h:l..—;“d.xf':‘";‘ell’l"‘"' "y "‘ﬂ'v"l and Oer
f"'l"'f

netiah 1 Internal ani Consite
A
R TR T T
# Lesn Vel anA B EET ™ !
S . = Do Your Own Printing!
‘ o b carda labels o velopen otn

Vaws Lor | neger worh
o Ahals pristing and edvertle

l-dm ln
L vy aney aad Invease trade. Mleasure and

h ™ Anllu\r Printt The Githewn |
Bavs great fun and vl * imoney faet o4 !
DY S ivinting. tomd vwe foe Full ente

v e Measfactarers,
cu.gw'r\’“m Mertdon, Ovnn.
J/HITE HOLLY, AND OTHER AMATELR wooDs. |

oknosses, Low prioes. A UINDY & CO., {
I’lnnxu-va Delaware

PORTLANDCEMENT

Cellars,

Tot Walks, Cisterns, Youndstions, Stables,
— InNgn servolre, Breweries, etc.
S Remit 1 cents Tor Mractioal Treatise on Cements.

5. L. MEncHANT & On., 7 South 81, New York

Upright
Stationary Engines,

Strong, Stmple, Safe, and Ser.
viceable !
4, & and § Horso Power.

GHIFFITH & WEDGE.
Zanesville, Ohlo.

SODA BOILER
uuwn Ind

OGERS' TAXNATE OF
SCALE FEE \ EXTIVE.
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= ., CHALMERS SPENCE CO.
«‘:‘on’:{‘? Y. mw d St., St. Louls, Mo. |

Iron Planers Er;ﬂf‘e Lathes,
Boring and T Mills;

And a full line of MACEI\"E TOOLS of the bul de-

sign and tortnumh
N 11@8 i -\VOI;I}E;‘ON..

CRBW PllOPBLLKB& THEIR SHAFTS AND
Hamilton W. Pendred, M. E. An
nho\r ng the ment tice, ll.;ldc::—

th 25 ce 10 con
16 No. ¢ of SCIENTL IC AﬂBRICAN SUPPLE-
» To be had st this ofice, and of all nows agenta.

For showing heat of
Ovens,Hot Blast Pipes,

eters,

s ﬂm&lpahﬂeeud sl‘-:t\.m (I):l)?:ll:ufnclunr
& Brosdway, New York,
Stone Channeling
OoR

Quarrying Machine,

Scientific American, [May_20, 1876,
‘H-H«n\ TAL nln\\uu\u BX
H u“'JSmTNON f N s NEW AGENCIES,
t '! .ll"- m' ot noial I. 1 .'- od l
w RVIHEEL ST Eh S S v,.','.;.',‘.'.,' single :ﬁi’;"".'.'.‘{.... .'\' 4 ".'.‘ ".’°.".' \'".,_., )_-,;:
ples 10 cta be had st this ofice an sl news agents P ' ™ - Ar Mart » now
All \bhe back numb re the ‘ nent on Jar th
OR waw U‘CM " 1. 1S, can b has Those w) 0 posee .
“‘“a:{\*c‘°““°“ | il ":'.'.".z‘.'f.:f":.'.':.'.'.,'n';.'.'.'.':':.:.',L...'.‘..',“',;<.';‘;‘; P;'ompt D‘{“‘"”‘Y
AROM WORKS. CAN SUPPLEMENT 5 ’T:;:;:.y patur Ko dolay needed In gotfing large
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Todd & Rafferty Machine Co.
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ASKELL'S THHEERE CYLINDER PUMP

Hand or Power (heaper than & Beam Mamp
Wil outwear a Hotary Fump-dg more work with less
power, than any other pump Not Habie 1o got ont of
order Any Bisekamith oan repalr Il Adapted to any

xind of hard work, Mepd for Clrowls

CHAFE MACHINYE !ll\”‘A‘i\ Boston, Mass

PATENT,

\-bq-anoq Roofing, with the improved White Asbosts w !
re Proof Costing, for steop -vﬂul( 'hm-ll'lln.n“
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Ashestos Cement, Tor repairing | r-n-
Ashestos ool Palnt, for Tin Hoofs, Ironwork, &c
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H W.JOHNS, 87 Maiden Lane,N.Y,,
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President.

J. C. MOSS,
Superintendent,

D, I. CARSON,
General Agent,

\#_@lk_{l/@(}@ NeWYork'

RENOYVED
From 62 Courtlandt Street to 67 Park Place.

booka, newspapers, and catalogues, as an cxceilent sub-

The Photo-Engraving Company was incorporated May,
1572, and, by » patient and steady persistence, in spite of
all obstacies, has established u business which s perma-
nentand sucoemfuland now requires the Incressed space
and facilities afforded In our new location,

Our Rellef Plates are now used satisfactorily by the
principal publishers and manufacturers in every Ktate In
the Unlon, over 76,000 of them having been made and dis-
tributed In the past four years, They are produced pho-
tographically, by s secret method invented by our Super-
futendent, known sa the *MOSS PROCESS," which
differs esscntially from all other * processes '’ for mak-
ing Rellef Plates, has been demonstrated to be vastly
superior o them all, and Is owned and operated solely by
the Photo-Engraving Company .

Our plun are adapted to all sorts of {llustrations for

stitute for wo
pared more qulekly.

They are in hard type-metal, not **bitten'’ or **etched, '’
and should not be { ded with etehl

| other metals.

They are mounted on blocks type-high, ready for \uo

any stereotype plates. Electrotypes or stercotypes may |
be made from them In the ususl way.

Mesars. Munn & Co., the American Tract Soclety,
Seribner & Co,, D. Appleton & Co., and other promincat
Publishing Houses are among our regular patrons.

g Send stamp for Illustrated Circular. Please say
where you saw this.

W. C. DUYCKINCK

InronTER, MANUFACTURER, AXD Drares u
Rallway,Machlmsts and En-
gineers' Supplles.

Machinists’ Tools.

Nxwand IursoveDp PATTERNS.

T “Planers, Drills, &o.

50 and 52 JOHN STREET,
P. 0. Box 4101, NEW YORK.

New Haven, Conn.

American Vehicles Wanted in German'y

E@F Manufacturersare Invited to send Illustrated Catalo
RU

gues and Price List to C,, 821, care
DOLPH MO33E, Frankfort-on- mc Nlln (Germany).
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STEAM BOILER

Inspection & Insurance
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V. B, FRANKLIN, V. Pres't. ), M. ALLEN, Pres't
1. B, PIERCE, S&'y.

Niagara
SteamPumpWorks
EsTanLisuxo 180,

CHARLES B. HARDICK,
No. 23 Aduman Ntreeor,
BROOKLYN, N, Y.

THE HEALD & SISCO
Patent Centrifugal Pump&

VeRTICAL & HORIZONTA
First Premiumas at Now Orieans, unclnmu and New

ork. *'* Matal or § al Avard,""

merican Institute, 1572,
Perfect satiafaction guaranteed. The cheapest,simpl est,
strongest, most eflicient and popular Pump In use, for
emm)!uf Dry.docks., Coffer-dams, ete,, and for use in
“Paper Mills, ‘l‘.nnericc.-ud Factories, STEAM PUMPS
very low,for Wrecking, 1 ng, Irrigatiog, ete, lllus-
trated pamphlet, fr«.- Nearly 1,000 re en.ncu 10 actual
cullomcn 51 s Orst class Lestimo) Address
HEALD: SISCO & CO. Baldwinsvilie, N, Y.

“f.\TEIlPllOOF COURT PLASTER FOR THE
MILLION 10 &q. InchesIn & klte Ior lOc i3
o8 rl’l'on?-;kr‘: p::-:"mll-“ l':) jmr:n(;m thi

nn
Bolls at sight. Agent's torms and sam cx:u&on .“ need.
0. L. H‘t Salem, N. H.

Portland and Keene's Cement.

From the best London Manufacturers, Forsale by
JAMES BRAND, % Beekman 8t., New York.
¥ A'Practical Treatise on Cement furnished for 35 cents,

:
:
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THE TANITE CO,,

NTROUDSBUNRG, PA,

luu~.||\‘|‘n\!\1lll‘lv A BPECIALTY
NHITCOMN & CO,, M't'rs, Wareoster, Muss
\\ll\l‘lll(ll(‘-' AND PATENTRER hav.

naeful articles, sultable for the Ilqnlua'nlud'

and |. . mv -hl 1o manufacture and introduce the same
addross I MATT, care Puarr & Co., DMufMfalo, N. Y
Smallsamples ||mv o sont, samao Lo he re lurnrd I denired

ONLY CHOICR

\l ND YOR CIRCULARS OF
) M hand Engines and Bollers, PFortahle apd Statlion
Tuling Canln Imn Ilpo- &ec . 0
JAMEs MONINGHAM,
Buocoessor to DINGHAM & RICH, Off City, Pa

Diamond Solid Emery Wheels.

ary, slso of PFamps,

Proomn-Ashg, $1.00 Axl, 02,05 10x1 %, 05,00, 162, $12.50;
Mg, 010,00 0x8, #1050, 2400, 000 ‘\Il other sizes at pro-
portionate \..n.v- Vast outting, free from giagin hoy

are the best Solld Kmery Wheels, Give dlam ..7 holes
In your orde 1 i wheels, Emery Grinders unequalled b
Any in the w ‘ Address AMERICAN TWIST DRILL
| CO,, We |v-n.llvl U}
Al
FOREIGN PATENTS

AND

THE CENTENNIAL.

There ts no doubt that sur Centennlal Exposition wil)
attract 10 our shores multitades of representstive people
from all parts of the world, and they will take home with
them many of our best Improvements to Introduce foto
thelr own manufactures,

An unusual opportunity will be offered for selling to
thear people such foreign pstents as have been secured os
good American Inventions In the respective cousntries
from which these Yialtors come

At the reduced prices for which patents are obtalned
abroad, our peopla will Jose s chance not likely to ocear
agaln, If they do not avall themselves of the opportunity
of securing thelr Inventions In foreign countries at once,
20 As to have their patents ready to negotiste during the
coming summer.

For cost of patents (n the different countries and the
conditions on which they are granted, send for pampblet
contalaing fall information.

Address

MUNXN & CO.,
87 Park Row, New York.
Braxen Orrice, cor. F and Tth Sta.,
Washington, D. C.
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SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

on any type-printing press, require no more ** making |
ready ' than any other ** cuts,’* and will wear as long as |

VOLUME XXXIV.—NEW SERIES.
The publishers of the SCIENTIFIC AMERICAN

-cuts, costing much less and belng pre- | beg to announce that on the first day of January,

| 1876, & new volume commenced. It will continue
| to be the afm of the publishoers to render the con.

In zinc or | tents of the new volume more attractive and use-

ful than any of its predeccssors.

To the Mechanic and Manvfacturer.

| Noperson engnged (n any of the mechanical pur-
| suits should think of doing without the ScrEx-
TIFIC AMERICAN. Every number contains from
| six to ton engravings of new machines and inven-
tions which cannot bo found in any other publica~
tion.

The SCTENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commeroe
and the industrial pursuits generally; and it is yal-
uable and instruotive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Receipts, and Sugges-

NEW HAVEN wuncrac'nmmc 00, | . tions and Advice, by Practical Writers, for Work-

lnxluund Bmployers, in all the various arts.

' TERMS OF SUBSCRIPTION — POSTAGE

] PALID BY US,

| One copy Solentific American, one year.... $3,

One copy Scientific Amerioan, threemonths ]

One copy Sciontific American and one copy
Sclentiflo American Supplement, both
forone yenr, 7.00

The Sclentific American Supplement.
A weookly paper, uniform in size with the SCres-
TIPIC AMERICAN, but a distinct pumm It
contains working drmwings of engineering works,
and elaborate treatises on every branch of Sclence
and Mechanics, by eminont writers, at home sad
abroad. An {llustrated mwuﬁ
somoly printed shoets, Price, Mm—'
Single coplos 10 conts. -
Romit b’mmnm 'ﬂ
Address all letters and make sll Post Office or-
dors and drafts paysble to

MUNN & OO.
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THE ALLEN GOVERNOR.

SO R i)
A WEEKLY JOURNAL OF PRACTICAL INFORMATION. ART. SCIENCE. MECHANICS, CHEMISTRY, AND M

NEW YORK. MAY 27. 1876.

| well known among cngineers as the inventor of the

During the last fifty years, it has been the constant effort | Huntoon governor, who has given nearly thirty years' study
of thoughtful engineers and machinists in all the world to | to regulating steam engines,
discover the best mode of muintaining s uniform speed in | several foreign countries, and has come largely into use

the working of steam
engines while varia-
tions occur in the
amount of work done
by them. It is well
known that machi-
nery cannot produce
its most profitable
results without be-
ing run at the high-
est rate of speed con-
sistent with its du-
rability and the pro-
duction of a perfect
fabric, and that no
machinery can be
run at or near its
highest rate when
subjected to uncon-
trolled variations,
The ordinary Watt
governor, though ca-
pable of effecting
this object with a
close approximation
10 accuracy when the
variation in the pow-
er is confined within
narrow limits, fails
in maintaining the
speed of the engine
when sudden chan-
ges ocecur in the re-
sistance to be over-
come. The defoct
becomes of serious
consequence in some
cnses, such as in the
engines driving roll.
ing mills in iron
works, where the
whole power of the
engine has to be ox
erted suddenly while
the iron is passing
through the rolls,
and the work then
conses, lenving on
ly the resistance of
the friction of the

F 7 1

machinery to beover
come, The object
sought for in the po
culiar construction of
the Allen governor
I8 the thorough and

THE ALLEN STEAM ENGINE GOVERNOR.

It is patented in this and

It

:
}

the smallest amount of friction.

ANUFACTURES.

t_3.'20 per Annum.
[POSTAGE PEEPAID.)

the same at every polnt of their suspension. The high rate
of speed used acts advantageously in making the governor
very sensitive; and all parts being lubricated, it works with
This governor, in doing

its work, makes an
entire circuit, pass.
ing through 360°.
The peculiar action
of this governor al-
lows the use of a
valve of large ares,
thereby admitting to
the engine cylinder
a large boiler pres.
sure at each stroke
of the piston, and
this produces, we
are informed, excel-
lent results when ap-
plied to old engines.
in increasing their
power or effecting s
direct saving in fuel,
orboth. Inrunning
an engine with this
governor, with high
or low pressure of
steam and with all
variations of power,
the throttle is opened
wide in the moming
and remains so until
closed at night, thus
relieving the engi-
neer and giving him
time for other duties.
The governor valve,
when the apparatus
is not attached to a
variable cut-off en.
gine, is constructed
with a double disk in
a tubular form, and
is perfectly balanced,
there being no spin-
dle as in the ordina-
ry throttle valve, to
interfere with its
equilibriom The
valve is moved by
means of =« lever,
and is opened and
closed by a rocking
motlon of a steel
spindle, which is cov-
ered with brass, in
suring  dursbility,
'thurh\h.;rllu'lll we
\"..‘l“ pl’ul‘u")_\ llus
trateina future num

A ber. 1 pon the least
%0 s regulation - -
mf( T n“. ¢ ) pociully those with adjustalilo out- | was aw wrded grand gold medals, at Moscow, in 1872, at | variation from the required speed, weo are Informed, the
of stonn engines, and oWpe .
offs ‘

of Boston, | us, in I87Y

; I'he construction of the Allen governor will be elearly un

Leods, Englund, and at Lyons, France, in 1872, and at Vien. | governor can Instantly exert,upon the valve or eutoff, all

. necessary forco, up to o thousand pounds, If required
This governor wias invented by R, K, Huntoon : : :

derstood from Fig. 1, which represent ant elevation of the goy

ernar wheo complete, and Fig andd B, which show sections

A “

fw ]
J

of the eviinder and freome Within a carrugated ovl

A, which has

j““‘l which Is partially flled with oll, » paddliowheal, 13, s
!
!

mall projecting ribs on s interior e r'l-'w ry

!
\
eaused to revolve by o spindle (Fig, 1) passing through one |
ond of the evlinder, driven by a balt communieating \\thh-“‘

iy wheel shalt

'he tenden of the revolving paddlewheel i 10 cause |
the Hoder pove in the s direction On the op
T o th I ilvin |‘,"‘ s trunnlor or short
plndle, Hxed 1o th Hinder ttached to whiel » wheel
. alf " al : wpended by » chaln
the wpeod of the engine ol rogulated by the nutber of
walyhit Atnehiod to the wheol and keyed an the end of the
short spindie s a plaion D, revalyiy with the eylindor and

orking 1n o thed soctor. K. the arm of which, being
fixedd on tl spindle of the throttle valve pens or closes 1
an Lthe o eylinder move with thy ! nolr weoarding o the

0 load thrown on the «1 b When used with
the 1 ) ot off enging the arm Is attachad dircet o the
out-off, as shown in Fig. | For other engines, a throttling
valve I¥ combined with the governor

o he All v 1% wittl A lnrgo namber of highly commendatory reports upon it
om the above deseription of the lon governo (LAY : g
From t shove , ription I l [' . 't v | working wre submitted.  Further lnformation may be ob.
M Sl thin the wy 118 Are BARd ¢ OwWarsm 0 A nea \ -
0 that 4 ¢ 3 ") | tined by addrossing the patontee, Mr, Stillman B. Allen, &
thuse of other governors, ranaln ’

Reig o L o ' Premont streot, Boston, Mass,
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Annon nooxm--n «FROM 1820 TO 1840,

In no ora of our country’s oxistence doos it appear that
groster progross was made than during the twenty yeors
proviods to 1840, Harly in 1840, Dr, Richord Hare introduced
L . the deflagrator, & form of u;llnh butte :\ u;pnhh «;f ul;hm

tors offects of groat Intensity, and also another form of voltaic

* m.’ e s Propr‘o‘m Imvll‘nlml‘ul"vd the ealorimotor, designed to generate, with
n low intonsity of eloctelcity, an enormous volume of heat,
By means of it Inrgee rods of platinnm can be dgnited and
faned in & fow soconds, and its magnotic effects aro oqually
AR nm\(‘n surprising ; yot it is hardly capablo of producing the faintest
r— spark botweon the earbon electrodes,  During the same yenr
““' MR THR lOlRN‘l‘"'l(! AMERICAN. Henry Burden Inventod his fisst cultivator, which wun the
a0 | Poginning of a neries of swplendid Inventions, I 1825 he re
colved a patent for n mnchine for making the wronght spike,

82 :.o}nml in 1885 for o horseshoe machine, Then followsd un
|

[ apparatus for making the hook honded spilees used on rail

B The poslar 18 sayable :e:.';.“;: il o nn Naers, wnd the sub- ways, o solfaeting maching for reducing fron into blooms
mmﬁmmu m":hﬂm-lr full names, and Post | after puddling, another horseshoe muchine, o machine for
Offien and Siate address, piatnly written. In case of changing residence | rolling iron into bars, and finally an entirely now machine
atate former addross, an woll as give tho new one.  No changes can bemade | g, Jyoevanhioo making, which is o marvel of mechanical skill.

uniess the mm":::::'::::;ﬂmn Napploient It 18 solf-noting, and produces, from fron bars, l'mrmmlun-n nt

A Alstinet paper from the SOLEXTIFIO AMENICAN, Dut of the same size, the rato of one o second,  From these several inventions, Mr,
and pudiished stmaltaneonsly with the regular edition. Burden smassod an immense fortune.  Also in about 1820,

American,

BLISIHIND 1840,

PUBLISHED WEEKLY AT
NO- 37 PARK ROW. NEW YORK.

e copy, My mm.wlm-om ........ Db vty
Club Rntes,

Ton ooplos, one year, vach §2 50, postago Ineladed,

Over ten eopion, saive mats each, postage theluded ..

ORe FeRrHY WAL .., ’I‘RRM!‘. _________________________ 85 00 | Jordan L. Mott invented the stove for burning small coal,
SOLENTIFIC AMERIOAN And BUFPLEREXT, t0 00 sddress, ..., 7 00 | Previously only Inrge Iumps had been devoted to domestic
BIBRIQ COPION. o yunsssanmsonaivnyaissensnnstasisnanransonsysnnejonsunses 10 | purposos, and the small fragments were wasted,  During his

?'umwl?‘z!:":x' "ﬂb:"::?t:»:m:";m"' e e lifetime ho took out more than forty patents connected with

T Sutwerintions recelved and single coples of elther paper sold by all | coal-burning apparatus, and also instituted the change from

AN RV SR | blast furnaces to the cupola in making stoves and other light

AT 3 | castin, His son earries on the business of his father at |
VOLUMEXXXIV., No. 3. [\ b ﬂmm&s] i 'ﬂ" Ymr | the p:\:cnl time in this city on & most extensive scale,

In 1822 James McDonald, of New York, patented an im-

- — - | portant machine for breaking and cleaning unrolled flax and

s T  Contemts. hemp. During the following year, Nicholas Longworth, of

(Mustrared articles aro marked with an asteriak.) Cinginnati, made his first essay in making wine from Catawba

v A g R bl o {'"w".'."m?‘,::"' st &t | and other native grapes, thus starting the manufacture of

fa i marsie 7 o | the famous (atawba wines. At the same time another great

'inventor became known in the person of Joseph Saxton. In

1823, he invented the machine for giving the epicycloidal

——

NEW YORK, SATl'RD.\\'. M \Y 27, 1876.

ETT

ry carha {47 L
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w:‘ i L P : form to the teeth of notched wheels; in 1825 he made an as-
Beita. power by (i4) Merearyin | tronomieal clock, for ndjusting the compensation rod in the
AL Jimerale . i | pendulum of which he invented the reflecting pyrometer and
Rofl dﬂnr‘d? Musttne fsres o comparator. In 1820, he went to London and there invented
Vers: b Bot whtor 1 Sew %‘-’«‘1’&2‘ %‘.’i‘.‘f‘.}.‘.ﬁ:} the magneto.electric machine, Subsequently he devised a
1
L)

self-rogistering tide gage, a deep sea thermometer, a divid-
jing engine, and an hydraalic printing press with flexible

sOOverer of
atent platen.
.‘?&.«&ﬂ'ﬁ';f‘&'} .o:f.f.)m. o 3% atr ;::E'E‘d.‘ el s, oo In 1824, the Franklin Institute in Philadelphia was founded,
ud‘!m!t o\ S0 ’uen n‘l‘ic for m:::?: Sn'gm and in the fall of the year its first annual fair was held.
he .o = : During the same year, Zadoc Pratt established his great tan-

nery in Prattsville, on Schoharie Creek, N. Y., for the manu-
facture of hemlock-tanned leather. He probably tanned
more sole leather than any man in the world, and, it is said,

-] mlr‘ltlnt I?k l;wn; I

cys, Mzes of, oto.,
Radl lqon from o fun
Recipes, usefu

soreln (81)...... amployed a capital of over $250,000, and continued the
E:e::‘-:::.“ A e | business till his death, without a single litigated lawsuit, or
of abd Kerosene oll | | the loss of one dollar in bad debts, or having a single hide

Rubber kerose
Rubber on bhollor plates (18),.
S of wheels, nulloy-. ote. .

stolen. He was elected to Congress in 1836, and there pro.
Spoke-setting machine®, .. ..

posed the introduction, through United States’ consuls nnd
national vessels, of foreign seeds and plants for distribution
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‘ "%“ o - 30| by the Patent Office, the publication and engraving of all
ine 'ﬁ'h.b?a" {:;'. 24, (8 (‘-)u-}o ckTaph oh (M) ooiee 34T important patented inventions for circulation throughout
v Y i - M Te oh To f‘&’e‘"\ -, underground. 343 | the country, and the establishment of a bureaun of statistics,
States coniennial bolidings &4 | The year 1825 is memorable for the completion of the Erie

na" '.‘!f__ 3% | canal, one of the greatest engineering works in the country.

31t | It connects the Hudson river with Lake Erie, is 363 miles
long, and cost only about $8,000,000 to construct. Also in
1825 the first house furnace using flwes was employed in
Philadelphia, by Professor W. R. Johnson; and in London
Jacob Perkins exhibited steam artillery, which did good ex-
perimental execution against iron targets, before the Duke
of Wellington.

The first signs of the electric telegraph now become ap-
parent; for in 1826, Harrison Dyer erected a line on Long
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.ﬁ.ﬂ L ::o‘:c::“::&';hfs Qe The O .}“',',',‘, o= | Island and used frictional electricity to give sparks where-

- nmb1ﬂ||gﬂxlwn',.mgﬂ_m?'2" of | with to mark chemically prepared paper.

m“ i ror Dr. Nott, of
tbeomudl -'n. lnuea and Iway Station, page engra ¥
ot connd Tallwayaition, pake enkraving. | Union College, in the same year, patented his celebrated
u.:o*.—h" P-vmon Ezlmuml Description of the Exhibition. stoves, which gave him a worldwide reputation. In 1827,
m‘“f'a ::.‘g" "":?&if“"‘“, S ,’,"4:_‘5‘0""“,,:',;;7_{‘.;'”: John McClintic, of Pennsylvania, devised the first practical
_ 5 r
E&,P, ;“:,'" - o{“nna _km" MA .ﬂ.:'“ gl""';'?‘ﬂ mortising and tenoning machine; and in the um?, year Mr, W.
res, —~Now r Compre: “
uru mn' B 2 Suurne— oW, -u‘nlr;fu'|,¢ll‘l.'?|:u 11 (. Redfield published l}is Laws of Storms,” wherein by
~lmproved Hydraullc Shears, | fgure.~Har Pit | long-continued observation, ho ghowed that storms nre vast
m. mﬁmy ~Pre tton ot ot m,ﬁ,&y."oﬁ ’"P"lm"" A_,‘.a"_ whirlwinds, having both a rotary motion and a motion of
ANDSOX. — 010Dy, — b A
nm o A4 T P o o Ctioantitne | translation on a curved path.  Mr. Redfield’s discoveries are
" “ b ~Plate s;mn;! :' of immense value, since they afford a knowledge of eyclones
fiures. = ;ﬂm eofml mw;&é}:ﬂ%i s by SENe et | which enables navigators to avoid them, The first locomo-
V. MECH mc"""c L nnumtc w I A tive trip ln Amermf \'nw mude on the l()‘:r}mndalc and Hones-
VI, FLECTRICITY. LIGHT, MEAT. EYC.—Velocity of firat in Iron. — dale road in Pexnaylvanis, in/008. Iaring the ssme yeat.
-utlwo!m)lmuam . m(udluonnf V% Water —He face the first American patent for a locomotive was obtained and
on Magnets. —Repuision and Radiation, by PROFESSOR CRooKES. the first straw and hay paper was made. It was in 1828 that
N e G MEDICINE, ETO—Nitrogen from the Body.—~Effcets | Juines Bogardus invented the ring fiyer for cotto inni
~ P"' ;"_!u " "l:!‘l C:rcluhunn n_the Jeart, —Vaso- . ga f B 1) . spinning.
B0 the Homan Systom. - sesnerien 15 Dot Coors. thelrEffects | now * . general use, and then, like Saxton and Burden,
VIIL PROCEEDINGS OF SOCTETIES.—Academy of Sciences, by .| produced invention after invention with wonderful cele-
phla.~French Academy of hclences. .
The Sclentifie American Supplement rity, In 1820 he invented mills with eccentric grinding
L ,l.,.,.,,, E:.‘.‘"“""‘ BAd WhatIy | every - wumber contalas 18 oo- 'plnum which have never been fully superseded, in 1832
. B iy wb:u'r’n”:lf:;v%rn’allrry'c:_:r:u:s\mt:;«r:.n::-_ Axxx- |the dry gas meter, and o machine for transferring bank
o sahe tml"‘” Siagie copies, Weents. Kold by il news dealers through- | note plates.  In 1836 ho devised a marvelously ingenious
COMUINED RATES. ~The SctexTirio AMERIcax snd Sor | engraving machine, and in 1840 machines for pressing glass
TOAS SUFPFLEMENT will ~ EXTIFIO Asup- | » 4
scribers, on recelpt of 4700 " WEUIber oF one year, postage free to sub- | tumblers. Ho also made important improvements in drill-
TO BOIENTIFIO AMERICAN BUBSORINERS WO ing machin o N
m;‘@'cmnm 0 the BorexTivio -\-'llll"A':"lll’:; -'t::n!nf:l:::l:)rrllt:; : 8 i o snd in 1647 erectad in Now York the first cnst
m‘mma’"“‘b‘;' OF may have Both pajpers sent to him, by remitting to e | 1700 building, we bolleve, ever constructed.
and (oo B weeh the smount slready '-M for the SCLENTIFIO A MERI- We ' proac . 3
cax aad L v FrLENENT pyices sbove meat e now reach the period when the discoveries of Professor
m orde: are
ul"“ s Joseph Henry, foremost of living American sclentists, were
NN & €O, PusLisiERS, 1o Kk Prov .
. RReE oy, Whw Fark made known, rovious to his investigations, the means of
All the pumbars of the BUKFLENENT {rom |ts commpncement, hnmury 1, | devaloping magnotism in soft i X I f !
1476, can be wupplied | subseriptions date with No. 1 uniess otherwisg or | K mng ) in soft iran were imperfectly under-
7 Blogle coples ?' puy desired number of (he SUPFLEMENY 8Nt Lo any | | stood.  Ho was the firet to prove by actual oxperiment that,
dress on recelpt of 10 cénta in order to develop magnotio power at a distance, n galvanio

battery of intensity must be employed to project the carrent
through the long conductor, and that & magnet surrounded
by many turns of ono long wire must be used to recelve this
carrent.  Ho was nlso the first to actanlly magnetize n plece
of iron at n distanee, and he invented the first machine
moved by the agency of clectromagnetism In 1820 he ox-
hibited to the Albany Institute electromagnets of power
suporior to any beforo known ; in 1831 he transmitted signals
by an electromagnet through a wire more than n omile o
longth, and eaused a bell to ring,  In 1884, while Professor
of Natural Philosophy at Princeton College, he explained
the electromagnoetic talegraph, but he never reduced the
prineiplos deseribed to netual practice, Profossor Henry wlso
ai onely ne 1830 demonsteated that the discharge of o Loyden
fur connluts of 0 sories of oscillations backward and forward,
n foct aftorward by him proved true of lightning. He also
made the remarkablo discovory that o voltaie current induces
an oxten ourrent i the conductor o which it Is itself con
voyod, which, howover, manifests itself only on making or
breaking connection with the battery, The system of con-
ductors adapted to the demonstration are flat wpiraly of cop-

| per ribbon, known s Henry's colls; and by these, indueed enr-
‘rnnln of the ninth order have heon domonstented, and the

possible number is theoretically unlimited,
The years 1830 to 1833 were prolific in electrical discovery,
Following so close upon Henry's investigations as almost to
| be mingled with them came those of Dr. Charles G, Page.
He invented ingenlous electromagnetic locomotives, two of
which pulled a car, weighing eleven tuns and carrying four-
teen passengers,at the rate of nineteen miles an hour; he ob
served that the moleculur changes in & bar of iron produced
| by magnotization are attended by andible sounds; he invented
{a pole changer whereby a magneto-clectric machine may
be made a substitute for a galvanic battery in electrolytic
| and galvanoplastic operations, He also devised the earliest
form of induction coll, and made n large number of impor-
| tant discoveries in connection therewith, resulting in the in-
vention of a spark-arresting circuit breaker.

It was in the autumn of 1882 that Samuel F. B. B. Morse,
| then an artist in painting by profession, embarked at Havre
to return to this country. On that voyage, while in easual
conversation with n passenger on the recent discovery of the
| relation of electricity and magnetism, he conceived the idea
of the electromagnetic and chemical recording telegraph
substantially as it now exists. Before the close of the year
a part of the apparatus was constructed in New York; but
the telegraph was not experimentally exhibited in operation
until 1835. In 1837 he filed a caveat and sought, fraitlessiy,
Congressional pecuniary aid. From this time, the inventor's
life was a continued struggle against scanty means and ad-
verse circumstances, until the session of Congress of 18423,
when he obtained an appropriation, and in 1844 the experi-
mental line between New York and Washington was com-
pleted, and the practicability of the electromagnetic tele.
graph demonstrated. To Professor Morse is also due the
origination of submarine telegraphy,and the first submerged
lines were laid by him in New York harbor in 1842. Healso
made the first daguerreotype apparatus and took the first sun
pictures produced in Ameriea.

In 1832 Edward Evans patented the method of unhairing
hides by sweating, without the use of lime, During the same
year, Dr. S8amuel Guthrie, of Sackett's Harbor, N. Y., discov-
ered chloroform, although he did not understand its true
constitution, and called it chloric ether. At this period
also was produced the first lock stitch sewing machine, by
Whalter Hunt. Hunt made and sold his machines, but was
an erratic genius, too versatile to be successful, and through
his sheer negligence lost the opportunity of acquiring the
fame and fortune which Elins Howe and other patentees
subsequently realized. In 1832 M. W. Baldwin, of Philadel-
phis, was engaged in perfecting many of his numerous in-
ventions in locomotive mechanism. He dovised the plan of

ground joints, and other valuable improvements. His most

important invention was the flexible truck locomotive, p!
ented in 1842. Seth Boyden, of Newark, N, J., had already
discovered the jupan or varnish by which patent leather is
produced, and had laid the foundation of the mmufwtm
of that material, which has been successfully earried on at
the latter place ever since. He also pursued

soft malleable iron; and these succeeding, he
malleable iron castings, betweon 1881 and 1835, ﬂo subse-
quently invented several important improvements in steam
engines, notably the cut-off instead of tho throtﬂc Vﬂw.lnd
the connection between cut-off and g
tical automatic pin machine i wmd
vention of Dr. John L Howe, of 001!“0&!0\‘& It to
head of the pin by dies from a coil of fine wire. §
Hussey, of Maryland, made the first MM It
had open fingers, with a knife reciproeating in nee.

was followed in 1834 by Cyrus. Em%
the reaper, in which a sickel-edged )

tance; and it met with worldwldo usage
rowards to the inventor, who still m*

by observations of the great meteor 8
year, reached the theory that meteors
lous body drawn into the earth’
by the heat generated by the re
their motion, During the next
gan his magnmunt inve

attaching eylinders to the outside of the smoke box, metallic:

with & view to converting tho hardest lnmlnatu! iron tnto-
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yoars to bring the Casplan to a lovel with the Black Sea.  Aw,
howover, the aetion of the rupid stream would infallibly
soon deepon and fnerease the width of the passage, Mr, Spul
ding estimatos that In forty years the levels of the two sous
would be so nonrely the sume that the channel would he nay
Igablo,  Thin now Mediterrancan could be traversod by large
ships from the borders of Pergin to nbout the fiftieth parallel
of north Wntitude, nlong the estusries of the Urnl and Yolga,
and to o much greater distanes by ships of small burdon,
The fportance of the work, judging from the results ox-
pected, s not exeeoded by that of the Suex Canal, The

on of substances by rays of light, the
otizing properties of light (which he found
effects of light upon vegetation, Dr,

portrait by daguerreotypy, the first to wagjest
tweon the spectea of fneandoseent bodies wnd

chirts of the spectral lines of bodies, the first to oxplain the |
mechanieal cause of flow of sup in plants,and thit the yellow

iy and not the violet produces the reduction of carbonie

neid therein, and the first to photograph the moon,  No one
American investigator has made more originnl resonrches, or
extended thom over a wider fiold,or contributod more lnrgely
1o the genoral progress of Science, than Dr. Drapor.

In 1836, another great invention appeared in the slinpe of
revolving fire arms, which were patented by Colonel Samuel
Colt, of Hartford,Conn. These wero first used in the Florida
war of 1887; but it was not until the outhresk of the Mexiean

world I8 none too lurge for its population; and to reclaim the
handreds of square miles of arid Russian steppes would be
to add torritory and naturasl resources of inestimable value,

not only to the Russinn empire, but to all humanity,
- et

FRENCH ARTISANS AT THE CENTENNIAL,

It Is to bo regrotted that s meeting, recently held in Paris
for the purpose of raising a fund to enable one hundred und

war of 1847 that Colt erccted the works in Hartford which | twenty French artisans to visit the Centennial, should huve
J“@ﬁﬂ@f@“ﬂlﬂ@ immense proportions.  Colt also in- ' been mnde the seone of wild communistie harangues by such
m@.@;mbmﬂm battery of gront power, In the next yoar | firohrands us Louis Blanc und Vietor Hugo. The circumstonee
(1887), A. A, Wells patented the process now in general use l tends to put the workmen, who may be sent here with the
for forming‘ tho_bodigm-:ot fur hnts by depositing thematerinl | fands obtained through sueh arguments, in the light of re.
directly on A perforated cone revolving in connection with an | prosentatives of n cause which is the embodiment of demu-
oxhg.uning_ fun, At about this time John Eriesson succoss- | gogruery, and with which American workmen, proud ns they
fully applied the screw propeHer to purposes of navigation are of our republican institutions, have no sympathy, Wao
in England, and immediately thereaftor emigeated to this  had & sufliciency of agitation of the communistic chnrnctor
country, to which belongs his subsequent record, of which during the strike of 1872; and to the credit of our working
munt_lml will be made further on.  In 1830 the United States  men be it said that, even when partisan feeling ran highest,
government despatched an exploring expedition to the an- | they turned away In contempt from the blatant incitors who
tartic regions.  No other explorations of that part of the prated of ** blood and bayonets " and denounced the nuthor-

globe have since been made, and the somewhat doubtful re-
port of an antartic continent, brought back by the United
States’ vessols, has not been fully verified.  During the same
yoar Charles Goodyear made the important invention of vul-
canizing indin rabber,  He had already discovered n method
of treating the surface of nutive indin rabber by niteie weid,
which allowed w surface of rubber to be exposed on goods,
hitherto impracticable owing to the ndhesiveness of the ma-
terial.  In the course of experiments in 1880, he found that
u piece of rubber, mixed with ingredients among which was
sulphur, upon being accidentally brought in contact with a
red hot stove, wias not melted; but that in certain portions it
was charred, and in other portions remained elustic, though
deprived of all adhesiveness. More than sixty patents were
afterwards taken out by him for improvements in treating
indin rubber and on articles manufactured from it. In 18390
also Erastus B, Bigelow invented his power loom for weay-
ing Ingrain earpet.  This machine could easily weave from
twenty-five to twenty-soven yards per day, whereas the pre-
vious haod loom production never oxceeded eight yurds.
The invention was followed later by n power loom for Brus.
sels and tapestry carpets, one of the most ingenious pieces
of mechanism ever devised. Mr. Bigelow also invented
maochine for weaving coach luce, and another for weaving
counterpanes, both of which are in extensive use.

Here we may close the review of a period remarkable for
the number of great inventions made during its continuance.
The original types then produced have since formed the
foundation of thousands of modifications and improvements,
and the end of making such chunges seems far from being
attained. Progress therefore since 1840, though rapid, is
due to development of previous ideas, more perhaps than to
origination of new ones,

Our next issue will contain a continued history of the
more remarkable inventions and discoveries from 1840 up to

e present time.
- et —
RECLAIMING THE STEPPES,

It is & well known fact that there exists in the southeast-
ern portion of the Russinn empire an immense basin, de-
pressed below: the level of the ocean,
Caspinn Sea, and into it also flow the great rivers Ural and
Volga, which drain a large portion of central Russin. In
the course of ages, the rivers have carried down soll and
formed vast deposits which have encroached upon the sea,
contracting its dimensions and elevating its bottom in parts,
50 that for large vessels it Is no longer wholly navigable,
As the sea diminished in size, so did the supply of watery
vapor in the adjucent stmosphore bocome loss ; and moisture
fuiling, the land near by hos gradunlly ehunged into a desert,
which is steadily growing, It is thousands of yours, proba.
bly, since the arid wastes or steppes hogan to form ; bt their
sproad has continued until now an fmense reglon is unfit
for human habitation,

To reclubm this desert and restore it to is former state of
fertility In the object of o glgantio engineering project, re.
cently suggested by Mr. Spalding, an Ameriean enginoer re-
sident In Burope.  The plan involves the connection of the
Caspinn with the Black Sea by means of w canal, which is
desceribed in detadl on suother pago of this issue, It appears
thut the surfoce of the Casplan is forty-eight feet lower than
thut of the Black Sca,
from the Caspinn o eutting, 480 feot wide, westward to wueh n
distance that at its western ond it would resch o depth of 32
feet,  The surface of the enrth at that point would be 16
fooat below the level of the Black Sea,  The remsindor of
the digtones s to be trayverssd by o narrower chinonel, 160
foot wide nud 9°0 feot doop ot the Black Son ond, nnd 16 feet
doop at it junetion with the broader eutting,  I'his gives o
full of 64 foot between the two extromities of the narrower
chuwnnel, and the total length of both outtings s uhout 100
miles. It Iy culeulated that the water from the Black Sea
wonld flow, along the slope above mentioned, at the rate of
ome 72 miles por hoor, and that, if the channels remaineds
at thelr origlon] dimensions, it would take four hundred

In this busin lies the |

Mr. Spalding proposes to excavate |

ity of law.

If the French artisans come here simply as workmen seok-
ing to learn, they will find their fellow craftsmen ready to
welcome and to instruact them.  If, on the other hund, they
visit us ns apostlos of the doctrines of Rochefort, Hugo, and
Blang, while no one will challenge their right to thelr opin.
ions, any attempts on their part to inculcate them will en
counter i rebufl so emphasized as to leave no doubt ns to ity
signification, i

W SeesiRtoRe e R
THE OPENING OF THE CENTENNIAL,

The simple but impressive ceremonies which murked the
opening of the Centennial passed off in a way that must have
satisfied the most sanguine anticipations. In the hurry of
preparation somo things are forgotten, and others are apt
not to fall in their proper places at the specified time ; bhut on
this occasion the great machine started off with wonderful
precision.  The day in Philadelphia dawned wet and cloudy.
During the previous twenty-four hours there had been
heavy raing, and many remembered with some disinay the de.
pressing effect of the drenching showers which fell during the
opening of the Viennn Exposition. Long before the appoint-

ed hour, however, the clouds broke away and the sun burst
[ forth, and the predictions of the ** probabilities” that fair
weather was at hand, to the relief of all concerned, were
verified. As early as nine o'clock the gates were opened ;
| and thousands of people surged into the grounds, flocking to
? the front of Memorial Hall, where every inch of space com-
| manding a view was in a few moments occupied. By the
time the ceremonies began, over one hundred thousand per-
sons had assembled, packing an area fully half a mile in
{length by 250 yards in width. While the people were
| thronging in at one portal, the orchestra of two hundred mu.
sicians and the nine hundred singers were admitted at
| other entrances. Later, the invited guests began to arrive ;
and us the dignitaries, both national and foreign, took their
places, the expectant throng vented its enthusiasm in pro-
longed cheering. A tempestuous burst of applause groeted
| the Brazilian Emperor, who, with the Empress, occupied
| seats on the plutform ; and when the President, accompauied
by his military escort and by his cabinet ministers, arrived,
the shouts were deafening. Quiet was not restored until the
ceremonies were fairly opened by the orchestra playing the
| famous Centenninl March, written by Richard Wagner.
Musical eritics speak bighly of the composition ; but it was
| generally conceded that it was not adapted for outdoor per.
formance, as it contained very many passages wholly in.
| mudible excopt to the fow hundred in the immediate vieinity
of the performoers. ‘This being over, Bishop Simpson ad.
vanced to the front of the platform snd delivered x lengthy
priyer, the fmmense throng, though but few could houar
the spenker, muintalning perfect stillness and decorum, A
magnificent burst of music followed, in which s thousnnd
voices, accompunied by organ and orchestra, sang Whittior's
Contenninl Hymn, in the last portion of which neurly the
whaole sudience joined, producing a volume of sonnd of inde
seribable grandeur,  Hon. John Welsh, President of the
Bonrd of Finance, then formally presentod the buildings to
the Centenninl Commission,  The eantata written for the oe-
easlon, by Sidney Lanier, was next sung. The sonsoloss
words of this production were happily componsated for by
the saperh musical setting givon them by Mr, Dudley Buck.

These preliminaries coneluded, the first fmportant specch
was made, by Gonernl Hawley, President of the Centennial
| Commission, Aftor reviewing the Inception of the project
[of an internationnl exposition, and briefly reforring to the
labors of those charged with its proparation, he coneluded
ns follows

It has been the fervent hope of the Commission that,
during this festival yoar, the people from all States nnd see.
tions, of all creods and churches, all parties and clisses,
burying all resentments, would come up together to this
birthplace of our liberties, to study the evidence of our re.
sources ; 1o measure the progress of & hundred years ; and to
examing to onr profit the wonderful proddets of ather lands)

but especinlly to join hands ina perfect fraternity, and to
promise the God of oor fathers that the new country will
wurpiss the old in the trae glories of eivilization, And fur-
thermore, that, from the associntion here of weleome visitors
from wll nutions, there may result not alone grent benefits to
Invontion, munufoctures, sgricalture, trade, and commeoeree,
but nlwo stronger internationn] frlenduhips and mors lasting
pence,

s reporting to you, Mr, President, under the laws of
the government and the usage of similar ocensions, in the
name of the United States Centenninl Conundssdon, I present
to your view the Internntiona) Exhibition of 1876,

On the closing of this speech, President Grant began the
rending of his address, It very briefly referred to the objects
of the Exposition, and to the vast progress of the nation dor-
Ing the past century, At the words ““ I declare the Interns
tionsl Exposition now open,” the signal was given, and the
natlonnl Hag was run up on the grent tower of the main
bullding, The bells and wteam whistles ull over the city
burst into o ¢horus of noises, with whieh were mingled the
thunder of the saluting batteries,  The orchesten, orgnn, and
singers pealed forth the Hallelujnh Chorus, and the pro-
cewson of invited guests, headed by the President and Em-
peror, was then formed, and the mareh through the Main
Bullding began.

During the morning, the two great engines had been start-
od at intervals, and every bearing had been freshly oiled,
so that no possible obstacle conld exist to prevent their
formal beginning of work at the proper time. Mr, Corliss
stood by his gigantie offspring, waiting the arrival of the
President.  As the head of the procession reached the en-
gines, Genoral Grant and Emperor Dom Pedro stepped for-
ward ; und instructed by Mr, Corlisy, ench grasped the bright
lever of a throttle valve. There was n moment's delay for
the dignitaries to gather, and then, at 120 o'clock, Mr. Cor-
liss waved his hand, the signal for sdmitting the steam to
the eylinders of the gignntic machines, [t was a scene to be
remembered ; and perhaps for the first time In the history of
munkind, two of the grentest rulees in the world obeyed the
order of an inventor citizen.

The Emperor, with his charscteristic energy, was the
quickest to move his lever, but the President was but a sec-
ond behind ; and as the motion was completed, the steam
hissed into the great cylinders, the mighty arms of metal
slowly began their movement, pulleys answered to the strain
of belts, und the mechanism of the vast building started
into life and activity. . The Empress of Brazil meanwhile
visited the Women'’s Pavilion, and there pulled s golden
cord which set in motion the engine that drives the looms
Thus ended the ceremonial part of the opening, and the
people seattered themselves over the grounds and through
the buildings, while throngs visited the restaurants, and lit-
erally devoured every ounce of food which had been sup-
plied ; and by four o'clock, when President Grant and the
Emperor returned to the grounds and sought to dine at the
principal restaurant, they found several thousand hungry
American sovereigns had been there before them, and they
were obliged to go elsewhere for their dinner,

The interiors of some of the buildings, by dint of dsy and
night work of a maultitude of workmen during the past
week, have been partially reduced to order ; but here and
thers, and almost everywhere, a wilderuess of packing boxes
and rubbish is to be met with, and it will be some time yet
before every department will be in perfect arder,

It is impossible, at the present writing, to form any ade-
quate idea as to the variety and novelty of the exhibits,
The objects are there, but they are yet to be arranged and
classified ; and until this is done, a description of them, and a
comparison with what we are used to secing, must be deforred.
et

Government Provision for Mechanles at the
Centennial,

We learn that a bill has been introduced in the House of
Representatives,directing the President to appoint six skilled
mechanics from each Congressional district, *“ whose duty it
will be to attend the Centennial International Exposition at
Philadelphia, carefully study the arts, industries, and pro.
duets there exhibited, and make full report in writing of all
that, in their judgment, is important and usefal to the prae-
tieal and selentific industries of this country.” It Is further
provided that they shall bo paid for their work **sueh sum
as the Sceerotary of the Treasury shall deom s fair compen.
sntion.”  There are 202 Congressional distriets, so that the
corps of akilled mechanies will number over 1,750 persons,
If they a1l attend the exhibition every day, & vory comforts.
blo addition will be made o s dally recelpts at the expense
of the government,

Tho constitutional anthority to ineur this expenditure will
probubly be found, says the Kvening Post, just where the
nuthority to estublish a dopartment of agriculture and an
educntion bureau was found,  Most porsons will agree, how-
over, that, if the enlightened people of this country do not
tuke the trouble to learn for themselves what thore Is im.
portant and useful in the exhibition, they do not deserve to
have a pateroal government do it for thetn,

e e r——
Publishing the Eoglish Patonts,

The London Patent Office s about to adopt our Patent
Oflfeo systom of producing coples of demwings of patents by
o photodithographic process, in place of the large litho.
graphio shoots which now accampany the printed spocifica.
tions of all Engligh patents,  Conslderable opposition to this
ohange wis made by the London patent agents; but we
bolioye (t only weose from abhorrence of b which is
the national charsctoristic of the Englishman, But th

Tritish public will soon find our mode of producing o

fur hattar than their ol plas of lithogephy.

-
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THE CENTENNIAL INTERNATIONAL EXHIBITION.
Wo resume our description of the bulldings erected for
the Centonnial Exposition, the most important of which

wore illustrated in our last fssue.  The above engraving re.

presents the pavilion erected by the State of New York, a |
bullding In the ville style, with a vorandah all around it It |

is the llmdqunr(um of the Now York commissioners, and
will, no doubt, like the other State bulldings, be a meeting
plnoe for exhibitors and visitors, from the Empire State.

A very attractive feature of the Exposition will bo the va
rlous restaurnnts, which will ropresent the oulinary art of

; in those columns |

and navy belng especially interosting

and there s a Turkish eaf?, where the tiny
oup of Arabian coffee, with a long pipe of the Persian pattern
or the Turkish nargilyeh, through the perfumed water of
which the smoke s drawn, may be enjoyed for the first time
|-ln|-uh|_\, I»} most of the visitors

United States Uovern
.

ons ol

Our next engraving represents the

mont Building., It contains collect objects sent by

the various government departments, those from the wrmy
The wiructure s in
the form of n cross, 800 by 300 feot,and the 81,000 square foet
To the

of floor spaee aro appropristed as follows war de

s Y

- Y Il “gr

e — . S ———
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] &L

many nations.
1o American cookery, It is situated near the Agricultural
Hall, and encloses three sides of a quadrangle, giving the
visitors an opportunity of dining in the fresh air or on the
shady piazzas with which the building is surrounded. A
large hall and several private dining rooms are also at the
disposal of guests, Messrs. Delmonico are, we believe, to have
& building, and the owners of Les Trois Fréres Provengeauz,
of the Palais Royal, Paris, which for sixty years has held the
highest rank in Burope for the excellence of its cuisine and
wines, are to exhibit to the visitors the gastronomic science
of the city of good cooks. Mr. Edward Mercer, of Atlanta,
Ga., has erected the building shown in our second illustra-
tion ; it is 185 by 96 feet, and containg four lurge dining
rooms. A bund of ‘“ genuine pluntation minstrols” is to di-
vert the diners during the repust, and the bills of fare are to
be thoroughly representative of the manners of the Southern
States, There is also the Vienns bakery, already alluded to

The largest of these is specially dedicated | partment, 11,200 ;

manufactured articles e display of artillery and proje

tilen, mapw, charts, ete,, as well as of documents and papors, i*

likely to attract much attentior and machinery in motion
will be -|u|n|u_\ml to Hustrate the manufacture of small
arms, cartridges, army clothing, et

Photoy raphie science will be shown not un}:- in the build
ing deseribed and Hllustrated in our last issue, but in one

erected by a company especially organized for the

purpose
of tnking photographs in the bulldings, and for selling

them in the Exposition, to which privilege it has the exclu
ln.’)ll

wive The building is admirably constructed and ar

THE NEW YORK STATE BUILDING.

navy department, 10,400 ; interior depart-
ment, 20,600 ; treasury department, 3,000 ; post office de-
partment, 3,800 ; Smithsonian Institute, including fish com-
mission, 20,600 ; sgricultural department, 6,000.

The main stem of the building and its transept are tra-
versed centrally by walks, which cross in the center under
the rotunda or lantern, erossing the intersection. The prin-
cipal area of the cross consists of three aisles, which have
side lights benenth the eaves, the central aisle rising above
the side aisle and having ventilators at the comb. ‘I'hetran-
sept has a single anisle. Each of the departments has
drawn upon its own stores for articles to exhibit, the objects
having in many cases great historical interest, appertaining
to the aboriginal inhabitants of the country, the settlement,
the revolutionary struggle, the later wars, the peaceful arts,
progress, surveys, inventions, scientific expeditions and re-
searches, and natural resources, the latter including metals
and other minerals, animal and vegetable productions, and

ranged ; and the company numbers among its members pho-
tographers from all parts of the country and Canada. Mr
Edward L. Wilson, editor of the Philadelphin Photograph-
er, is the treasurer, and Mr. John A, Fraser, of Toronto, is
the art superintendent of the company,

The next and last building in our present series is one
erccted by private enterprise; it is called the World’s Tick-
et and Inquiry Office, and is built by Messrs, Cook, Son, &
Jenkins, the renowned agents for pleasure tours in all coun-
tries, It is a well built, elegant pavilion, with offices for the
sale of tickets, hotel coupons, ete., and the affording of in-
formation and facilities for traveling to and from all parts
of the world ; but in addition to the utilitarian purposes of
this firm, they provide one of the most attractive features of
the Exposition in the display of their celebrated Palestine
camp, illustrating their method of caring for travelers in
that interesting country ; besides which they illustrate a

number of other most interesting facts connected with travel

“THE SOUTH"

RESTAURANT

THE UNITED STATES GOVERNMENT BUILDING

T —

e
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and 1ifo in distant countries, Among these attractions is
the boy Selim, so famous in Mr. Stanley’s tour of search after
the Inte Dr, Livingstone.

There are many attractive features in the grounds which
surronnd the: buildings.  North of Machinery Hall Is o prot-
ty little lnke covering about five acres of ground, with slo-
ping banks covered with grass and shrabbery, The spacions
grounds in front of Horticultural Hall are dottod with par-
terres of llo)v_ors and traversed by a sunken gardon leading
up to the portals of the Hall. The grassy

these, n considerable quantity of combined mereury was pre-
sent in the form of albuminate of mercury.
eame in the meat is n mystery; but a member suggested that,

fossion of their fathers unless adopted into n family pursuiog

How the poison | some other voeation,

The paper mulberry, of which the paper is made, is pro-

inasmuch ux thermomotors are employed to regulate the tem. [ pagated by cuttings from the roots, which are planted on the

perature when eanning, the mercury may have come from o | borders of rice fields, and mature in five years,

In Novem-

broken thermometer. It may be interesting to note that o | ber the reeds are cut and sold to the papermakers; and
~ " . .
ease of polsoning has heen reported in Boston from eating | the roots are left to send up new shoots. The slhioots are eutin

canned cooked corned beof, Another member of the Aeade

my informs us that he too suffered severely after eating 2

pleces two feet long, piled np and allowed to ferment, which
loosens the bark so that it can be stripped off, after which
they are dried in the open air, or scraped

expanse of flowers and turf ix bordered by

at once, ‘The seraping removes the brown

a fringe of fino trees;and the cool valloys of
Lansdowne and  Bolmont, on either hand,
furnish denser masses of shado to reliove
the brightness of the scene, The esplanade,
adjolning the main entrance to the grounds,
has also been prettily ornnmented with flow-
ering shrubs; and in the center is Bartholdi's
Inrge bronze fountain, representing Light
and Water, ‘“ the twin goddesses of cities.”
West of the Machinery Hall stands the great
fountain of the Catholic Total Abstinence
Society, which, next to the Centennial foun-
tain, is much the most costly work of the
kind in America. The center figuro repre.
sents Moses smiting the rock, and the four
subordinate ones are statues of Father Ma-
thew, Charles Carroll, Archbishop Carroll,
and Commodore Barry.
-
Dr. W. W, Hall,

We learn with painful regret of the sud-
den death of Dr, William W. Hall, the well
known editor of Hall’s Journal of Health.
Dr. Hall was born in Paris, Ky., in 1810.
After completing his education he entered
the ministry, and while performing mission-
ary labors found a knowledge of medicine so
indispensable that he began systematically
to study the healing art. Subsequently he
devoted himself to that profession, practis-
ing successfully first in Cincinnati and New
Orleans, and latterly in this city,

Dr. Hall possessed an extraordinary facul.

BNl

ey

ty for popularizing medical knowledge, Heo
was the first to start a popular journal de-
voted to the inculeation of the lnws of health
and correot living, in which the articles wore written in so
clear and plain a style as to be comprehensible by any one.
The fact that the Journal of Health, which was issued first
in 1853, soon attracted a circulation of 25,000 copies, shows
the favor with which the public regarded his Jabors. Dr.
Hall prided himself on writing his whole paper unaided ;and
a8 he was master of a concise, epigrammatic way of express-
ing ideas, it was rarely that a copy of the journal could be
perused without some useful suggestion being fixed in the
mind. Besides his editorial labors, Dr. Hall found time to
prepare a number of valuable works on sanitary topies,
which have added to his general reputation

It is a remarkable
fact that one so well
posted in sanitary
laws should have
died through the vi-
olation of precepts
which he persistent-
ly urged upon oth-
ers. It soems that
for some years past
Dr. Hall has greatly
overtasked himself
in his literary la-
bors, rising at 5 in
the morning, and
working almost con-
tinuously until 10 at
night. The physical
results  of mental
overwork are fully
known, and perhaps
fow understood
them better than Dr.
Hall himself, Yot
he fell dead in the
street, and
quent examination
has revealed the
eanuse of his death
to be degeneration
of the heart, one of
the
sulty and, according

THE

s bse-

commonest re-

to recent Investiga-
tions, an almost ne-
""Mnr.\' l'“""l'll""lll"‘

of an overtaxed brain
e A K NS
NEW YORK ACADEMY OF SBCIENCES,
The ehomical section of this society met at 64 Madison
avenue, Monday evening, May 8, 1875, After the conclusion
of some nnlhur.\' routine business, Professor Falke created

quite a sensation by exhibiting a quantity of

MERCURY FOUND IN CANNED MEAT

He stated that, on opening a can of cooked corned beef, put |

up by & company in Chicago, he noticed some bright metal
e globules, which proved to be metallic mereury. Beside

CENTENNIAL PHOTOGRAPHIC COMPANY'S HALL.

ozs, of this beef, but is uncertain whether mercury wasthe
real cause of the aflliction,
SEPARATION OF BISMUTH, CADMIUM, AND COPPER IN
QUALITATIVE ANALYSIS
formed the title of a paper by M. W.Iles, Ph. B. The sub-
stance of this discovery has already been published in the

SCIENTIFIC AMERICAN SUPPLEMEST. The three metalsare |

precipitated by ferricyanide of potassium; the copper and
cadmium are redissolved in excess of cyanide of potassium.
K Cy, and tested for in separate portions of the filtrate, the
former by hydrochloric acid, H Cl, the latter by ammonia
sulphide,

THE WORLD'S TICKET AND INQUIRY OFFICE.

JAVANKSE PAPER

Professor Honry 8. Munroe, B, M,, exhibited a number of
specimens of Japunese paper, and desoribed minutely the
materials employed, method of manufacture, and nses of this
curions material. The Japanese paper, said Professor Mun
roe, is all made from the inner bark of the mulberry, and is
never bleached, although made as clean as possible: hence its
Paper is made in small
villages where all the Inhabitants are papermakers, just as
other small villagos consist entirely of blacksmiths, and so
of othor trades. Tho sons of papermakers follow theSpro-

faint yellow groen or pinkish color.

T e

epidermis, which can be nsed for inferior
wrapping paper. About 33 1bs, of the bark
is boiled at one time for two hours in a
strong lye mnde from wood nshes. It is
then put in bags and left in & running
stream until the alkali is washed out com-
pletely. It is next or 3 lbs.
ata time, on a wooden block with heavy
sticks, for 15 or 20 minutes. This pulp is
pow mixed with a little rice paste, or a
paste from a species of mallow. A thin
pulp is obtained by stirring ¢ pound of this
mnss into 40 or 50 gallons of water. The
web or mat on which the paper pulp is col
lected is made of slender strips of bamboo,
only the thirty-sixth part of an inch in di
ameter; sovoral hundred of these are bound
together with sille threads; the rods all
run lengthwise of the sheet and hence the
mats can be rolled or folded up in one di-
rection, A branch of the nobility monopo-
lizes the manufacturo of these mats. For
conrse paper, reed mats are employed. The
process of manufacture is essential the
same as in making handmade paper else-
where. A woman sits in front of the tank
and stirs it vigorously, then dips a mat and
frame into the vat, takes up some of the
pulp and shakes it s0 as to arrange the
fibers parallel. A single dip makes a very
thin tissue paper; most paper is made by
dipping twice, and draining each time.
After the second dipping, the mat is stood
up edgewise by the side of the tank to
drain, and the frame put on a second mat
which also receives its first dipping.
While the second sheet is draining for the first time, the
mat with the first sheet is laid face down on a pile of fin-
ished sheets with a rice straw between them. While the
second sheet is draining a second time, the mat is taken off
from the first sheet, so that only two mats are necessary.
When 500 or 600 sheets, which form s day’s work, are com-
pleted, they are pressed for some time with heavy weights,
then taken up one at a time, by means of the rice straw,and
placed by old men on smooth boards to dry in the sun.
When dry, the sheets are stripped from the board by =
sharp knife with the blade at right angles to the handle
like n sickel. The finished paper weighs about one half as
much as the bark
employed.
Professor Munroe
exhibited wvarions
kinds of fancy
paper from Japan,
and another mem-
ber exhibited a
Chinese book, said
to be a translation
of Professor Tyn-
dall’'s work on
sound, illustrated.
At the of
the regular meet-
ing, Professor A, R.
Leeds was

beaten, 2

)

(‘!'\.\(‘

elected
of the
soection
committee
appointed to
consider the subject

chairman
chemiecal
and a

was

of having a course

of public lectures

on  Science, next
SeAason
MINERALS,

Professor A. E
Foote, of Philadel.
phia, exhibited
through Mr. Hal-
loek some fine spe-
cimens of rare min-
orals, ineluding pot-
#ite, molybdenite,
ombolite, amazon
stone, and titaninm,

The meeting was adjourned to June 12,

— - -
A New Tewt,

To detect nitrobenzol in oil of bitter almonds ; Take a so-
Tution of chloride of tin, and add oxcess of caustic sods until
the precipitate dissolves, then add a fow drops of the sub.
stance to be tested, and heat. If nitrol l is p t, It
will be reduced to aniline. Next, add a fow drops of carbo-
lie acid and some hypoehlorite of soda (Javelle water), when
the peculiar purple color Is produced.

1870,
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Y o LA m»-lluromomr.
V the Soiontific American :

Mﬂm of n now sclentific instrument of my

ho plonometer or specitic gravity glass and the hydrome.

gravity of finids whoen only small gquantitios can be obtained,
when they are of such a nature that they can only be kept
in glass vessols, sueh as strong acids and the like.

A 15 a sphorieal glass vousol to which a long nock is at
tached, corresponding to the stem of the common hydronie
tor. B i a smaller elosoed halb that contains shot, mercury,
or other heavy object. This may be dispensed with if the
bulb, A, s made of heavy X
ghiss, Around the stem or 1. b e
nock of the vessel, A, just
above that vessel, there is | #
blown another bulh, €, dgl-| 287
which serves as a float, The
upper end of the stem is 4w |=
apen.  The instrumoent, in-
stoad of floating in the fluid
thespecific gravity of which
1% to be detormined, is filled
with a fluid t0 amark, 1), 4 10w
on the neck, and putin
wator,  The degrees are ,6
marked on the glass by 6
etching with hydrofluoric
acid, or & paper seale may
bo used, as shown in Fig,
2. The paper can be in- £ o
sorted in the space be-
tween the two tubes, and
the upper odges sealed to-
gethor,

If we fill the instrament with water and let it float in wa-
ter, the proportions of the instrument being such that it
sinks to g, it will serve for determining the specific gravity
of flaids heavier than water. If it sinks to a,,, then ay,
will be 1'000 of the scale, and will serve for fluids lighter
than water. In the first case, @ being 1:000, if we fill the in-
strument with any heavier fluid and put it into water, it will
sink in farther than a, say to a,, being 1-250. As the volame
of the fluids to be weighed is always the same, it will be
readily understood that asimilar addition to the specific gra-
vity (as from 1:000 to 1-250 and from 1250 to 1-500) will re-
quire equal additions to the yolume of water displaced. In
other words, the distances of the marks 1:000 to 1-250 and
1250 10 1'500 will be equal, provided the stem is cylindrical.
This is the only instrument having a specific gravity scale of
which the degrees are equidistant.  Further, if the instru-
ment be so made that the volume of the inner vessel be
known, such as 10 cubic centimeters, it can be used to weigh
off any quantity of a fluid or solid substance (which must be
in pieces small enough to enter) from 10 to 20 grains, or as
far as the scale goes. The instrument may thus serve as a
balance for preparing solutions of standard strengths., Tt
may be also used for determining the specific gravity of sol-
ids. The method is nearly the same as with the usual spe-
¢ific gravity glass or picnometer and the chemist’s balance.
Thus: Given s substance not soluble in water, the specific
gravity of which is . If we put enough of it into the in-
strument to make it sink in water to 1250, and fill up with
water to the mark, and immerse again in water, it will sink
now to, say, 1750, Then ealling the absolute weight of the
water which the instrument will hold o, the absolute weight
of the substance will be #1250, The weight of the con-
tents of the instrument, after filling up with water, will be
106X 1°750, and the weight of the water added will be (1750
—1°250), und the weight of the water displaced by the sub-
stance w—w (1750 — 1-250) = w (1 —1-750 + 1250 = X 0'5.

0

By dividing the absolute weight of the substance by the |

weight of the water it displaces, e

w X 0h
gravity, 2:500.

The results of the determinations with this instroment
are not influenced by varistions from the mean temperature,
s the gravity of the fluid is always compared with water of
the same temperature.

Your readers will doubtless find many uses to which this

little instrament ean be put, Herysaxx WIrGAND.
St. Louls, Mo,

~,woshow its specific

A 'l'hm; ‘l'elegrapb.
To the Editor of the Scientifle American :
A cheap telegraph, uneful for certain purposes, can be
made In this way : Take two tin eylinders about the size of
& small dice box, say # inches long by 1} inches diameter ;

THETWO CENT TRELNORAP,
cover one end of each with parchmeont or bladder, forming a
drumhesd. Vierce the conter with o pin and insert o
strong thread, and make a knot to prevent its being with.

3 It may parhaps Intorest the sclentific publie. It
WMM the g pifie grayity of flulds as well as of
1tn constraetion is wed on the combined principles

It s oupecinlly adaptod to the determination of the

Scientific Amevican.
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drnwn. “’lllu llu- ullmr end of the thrend (which may be of
any longth, say 100 yards or more) do likewise with the
other eylinder, and the telegraph is complete, By keoping
the thrend tightly denwn, in order that the vibration may
bo perfect, n person speaking or even whispering in ono
oxlinder can bo distinetly heard by another holding  the
other oylinder to the onr.

Would not such home muade poelcot tolographs be vory use
ful In factories, on farms, in the army, and in many other
situntions too lnnumerable to mention? An enterprising
person might realisze o handsome wam by making them as
selentifie toys for the Centenninl Exhibition.  The tubes
coulld be made of eane pole, and T would suggest that they
be made to fit one within the other,so ns to be easily carriod
Strangoer onos can be mnde with smnll cord, but would be
more bulky. Geo, Quiney Tuonxnrge

Meontone, Alpes Maritimes, France

—  ,ar—
[For the Selontife Amerfoan. |

SETTING ENGINE GUIDE BARS,

Several of our correspondents are troubled with the difi.
eulty of setting the guide bars upon the bed of » horlzontal
engine s0 a8 to ensuare that the piston head has an equal
nmount of elearance, from the cylindor head, at each end of
the stroke, and st the seme time o that the guide blocks will
travel to an equal amount over the recesses at ench end of
the guide bars,
ing this result,

Our first operation is to ascertain the length of the bore of

the eylinder covers, which we may do by subtracting from
the whole Iength of the bore the depth to which the covers
enter it ot each end ; then from the remainder we subtract
the thickness of the piston head, exclusive of the bolt heads,
if they project ; and the Inst remainder will be the length of

plux the clearance between the eylinder covers and the piston
head when it is at each end of the stroke. From the remuin.
der so obtained, we subtract the length of the engine stroke,
that is to say, twice the length of the crank from the center
of the shaft to the conter of the crank pin ; and this last re-
mauinder will be the amount of length of the bore of the cyl.
inder allowed for clearance, which, divided by 2, will give
the nmount of clearance at each end of the stroke. If, then,
we ndd the amount of this elearance to the depth to which
one eylinder cover fits into the cylinder, the sum will be the
distance from the face of the piston head to the end face of
the eylinder. Then wo may earefully clean and oil the eyl
inder bore, piston rod, and piston, and then put the latter in
its place in the cylinder, taking care that the distance from
the face of the piston head to the end face of the cylinder
end is that ascertained as above; and then the piston will
be at one end of its stroke, and will allow amounts of
clearance, equal at each end of the cylinder.

Our next operation is to find the exact position of the
crosshead when it ig nt that end of the stroke which corre-
sponds with the position of the piston ; and we proceed as
follows : There should be upon all guide bars a recess at
ench end of the working face, so that the guide blocks will,
at each end of the stroke, travel over these recesses, and
thus prevent the formation of shoulders on the gunide bars.
The distance, then, on each bar, between these recesses will
ba less than the length of the stroke; and we therefore sub-
tract the distance from recess to recess, on a bar, from the
length of the engine stroke, and the remainder will be the
amount allowed for the guide bars to travel over the ro-
cesses, which, divided by 2, will give the allowance for
overtravel at each end ; and we mark such allowance upon
the guide bar at the end corresponding to the end of the
stroke at which the piston stands. We now place the cross.

hesd upon the piston rod, and then put the guide blooks
upon the crosshead, and adjust the guide bars upon the en-
gine bed, so that the end of the gnide block stands even with
the mark above roferred to, and the aperation is complote,

New York city. JosnuA Rose,

A Great Rxploulon.

A tremendous explosion of the nitroglycerin compound
known as rend-rock powder recently occurred on Bergen
Hill, New Jersey, dircctly opposite New York eity, The
material was to bo employed for blasting in the new tunnel
of the Deluware, Lackawanna, and Western Railroad Com-
pany, and was stored in a brick magazine some ton by twelve
feet in aren and nine feet in hight,  Estimates place the
asmount of powdor that blew up st about four hundred
pounds. The concussion was terrific, and the effects were
folt over o radius of some ton miles,  Thousands of sushes
and doors in the vielnity were forced in, and even neross the
river in New York the glass in edifices along the water front
was shattered. Houses at a distance of nearly five milos
were perceptibly shaken. Fortunately the building in which
the powder was stored was located in a large empty lot and
on the brow of the hill; and the force of the explosion
spending itself enstwardly, most of the fragments were
hurled harmlessly into the marsh below. The great damage
which must have ensued had the locality beon thickly built
up was thus avolded ; and the injuries were confined to the
wholesale destruction of doors, windows, and ceilings in the
neighborhood.

The canse of the disaster is unknown. The accident
points to the necessity, however, of the enforcement of
stringent laws, preventing the storing of any of the now
and powerful explosives, in large quantities, in the vieinity

of any populated district, and also regulating its transport-
ation

Bolow we give apractical method of obtain. |

the exlindor, measured from inside face to inside face of |

the bore of the eylinder (allowed for the stroke of the piston) |

Influence of Light on the Color of Flowers,

Zrl.,"lrl]l'_ rocards the re
sults of some experiments instituted by him to ascertain the
In the
but if
the different plants he employed to test the degreo of infln

Dr. Askennsy, in the Botanisehs

influence of light on the colors of different Howers
main, his results agroo with those obtained by Sachs ;

enco exercigsod by light ean be rogurded as of oqual value,
then the degres of influaenes i very diverse In difforent plants,
Senrlet and white,searlet and yellow, and wholly yellow flow
ored sorts of tulipa Gesneriana, grown in absolute darknoss,
oxhibited no appreciable difference in the shape or color,or in
temsity of color, of the flowers from those of the same yarie
ties grown in the full light, Blue and yellow Howered va
rietles of erocus vernus developed their proper colors, but
the flowers were very much deawn up, a8 gardeners expross
it,  The effects of light on a dark violet blae variety of Jyu
einthun orientalis were of n double natare, with the same tem
perature.  Those grown in the lght were at least a fortnight
in ndvance of those grown in the dark, and much more
highly colored, though those grown in the dark were not ab.
solutely colorless.  To prove this, Dr. Askenasy eut off the
uppor portion of the spilees of several of the plants growing
in the dark, and placed these portions in wster, fully ex-
posed to light, on the south wide of a greenhionse.  In three
dnys the expanding flowers were of as deep s hue as the nor.
wanl ones, proving also that the change of color so effected
was entirely independent of previous formation of ehlorophyl.
The flowers of pulmonaria offieinalis formed less color ac
leording to the stage of their development when darkened,
|and those in & very young state were quite white. The
tflowers of several other plants were affected in the same
manner ; hence it appears that those cases in which the
colors are not influenced by light must be regarded as ex-
ceptional —Armlrmy

Unlon of the C‘--plnn and Biack Se--.

The present century has witnessed soveral remarkable
achievements in marine engineering, such a sthe drainage of
extensive arms of the sea in Holland, the construction of the
Suez Canal, and the deepening of the estuary of the Mississ.
ippi; and these not being enough, still more gigantic
schemes have been projected. It has been proposed to admit
the Mediterranean into two extensive tracts of the Sahars,
which would give water communication to a large portion of
Algeria, and make a mpor't of Timbuctoo. Neither plan is
likely to be put speedily into execution; but in the mean.
time, Mr. H. T. Spalding, of Blomfield, N. J., comes to the
front with a proposal to turn the waters, of the Black Sea into
the Caspian, thus enlarging the latter to its pristine size,
and turning the barren and almost impassable deserts, left
by the subsidence of its waters, into & highway of commerce
for Central Asia. This ancient sea basin is considerably de-
pressed below the general ocean level, and has been silted
up in the course of ages by the Ural, Volga, and other lesser
streams which flow into it. The consequence of this con-
traction and shallowing of the Caspian has been, not only
that the land left dry is incurably barren, but that the sur-
rounding country has become unfruitful from want of rain,
consequent on the diminished evaporation. Mr. Spalding
proposes, as we have said, to restore to the Caspian its an-
cient body of waters, its ancient depth and area, which was
nearly double its present extent, by connecting it with the
Black Sea by a channel 150 miles in length, about 170 yands
wide nt its castern extremity, but two thirds narrower on the
western half, The projector caleulates that, at the end of
forty years from the beginning of the work, the level of the
two seas would be so nearly nniform that the navigation of
the new channel could begin, Mr. Spalding further pro-
poses to join the Don to the Volga, and thus lay the Sea of
Azof also under contribution. The mere excavation of the
proposed canal does not seem very difficult; and as the Rus-
sian government appears to have directed its attention to
the scheme, doubtless the opinion of competent scientific
men ag to its feasibility will be obtained. If itshould prove
suceessful it would be o magnificent work, and followed by
political and economic results more than commensurate with
the skill and outlay that would be required for its comple-
tion.—ZIron.

- ——aetre— -
New Discovery In A:rleu‘lluro.

The curious discovery is announced by Professor P. B.
Wilson, of Washington University, Baltimore, that minute-
ly pulverized silica is taken up in a free state by | from
the soil, and that such silica is assimilated without ehemical
or other change. The experiment, of which wo give n more
full nccount in our SUPPLEMENT of this , consisted in
fertilizing a fiold of wheat with the infusorial ear tonnd
near Richmond, Va. This earth, it is well known, ¢
of the shells of mionmoplc nwclno lnm;mJ
toms, which under strong mlgnltying powers
beautiful forms that have been resolved,
named.  After the wheat was grown Pmrqqmt

treated the straw with nitric acld, subjec
microscopie test, and found thnnll the.
or diatoms that are present in the Richmond cart
that the largoer sized shells were absent : showin
silica particles below a certain m of 83
the sap pores of the plant. This di
line of research in agricultural inve
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MOWRNAY, E5Q., OF NORTI ADAMS, MARS,

s ago the German chemist Schanbeln discovered

ing, it remained perfectly passive and unchanged.
him to test his solution by putting some munrfc;ln
Toh great surprise, the cotton did not dissolve either.
M“M agnin, squeezed it out, washed out all the
and put it in the drying appamtus in order to have it
for analysis the next day. Whon he came back, his
| was not there, and nono of his students of whom he

inquired had seen anything ofit. He was convinced that
m’hod.yhdbun very earcless, and repeated the experi-
ment, ‘This time, however, the Professor himsel{ witnessed

the of his cotton when the heat becamo sufli.

ciently strong; and this showed him that a change had taken

nhno in its structure.  The new compound received the
name of gun cotton,and the inventor took out a patent for it
in 1846. Sir John Herschol spoke in the strongest torms of
its great explosive power. At & meeting of the British As.
sociation, he sald: “Tt might in the next generation arm
mankind with the very wildest powers, by which they could
toar up rocks, and almost call down lightning.” Everybody
began to make it, exhibit it at the dinner table, and discuss
the question whether it was a true chemical compound or
only n mechanical mixture formed by the retention of some
of the acid in the pores of the cotton. The dispute was set-
tled by Sobrero, a pupil of Pélouze and now Professor of
Chemistry in the University of Turin. Walter Crum having
shown that gun cotton,or pyroxylin, isa compound in which
some of the hydrogen of the cotton is replaced by hyponitric
acid, Sobrero made similar compounds with gum, sugar,
dextrin, manna, and finally with glycerin, where it was evi-
dent that there could be no simple absorption. This was in
1848. Nothing further was heard of his invention of nitro-
glyeerin until the Crimean war, when it was ramored tha-
Admiral Napier was prevented from taking Cronstadt be-
cause he was afraid of torpedoes charged with the new ter-
rible explosive by Professor Jacobs.
1In 1864 the Swedish engineer Alfred Nobel obtained a pat-
ent for the application of nitroglycerin to blasting purposes.
He found considerable difficulty in making it explode with
certainty, and was obliged either to put gunpowder in the
center of the nitroglycerin cartridge or nitroglycerin in the
‘center of the gunpowder cartridge.
The lecturer next exhibited the properties of nitroglycerin.
A slip of paper saturated with it was lighted,and burned with
u light bluish flame; while another slip saturated with nitro-
benzol, o similar compound, burned with a denser flame and
gave off much durk smoke, showing the greater proportion
of carbon in its composition. This nitrobenzol, from which
artificial bitter nlmond flavoring is ulso made, is sometimes
mixed with nitroglycerin in order to neutralize its explosive
qualities and render it safe for transportation. It can then
be exploded only by means of some powerful fulminate or
by supplying it with oxygen through the addition of chlorate
of potash.
A little nitroglycerin spread upon un anvil exploded with
a loud report when struck with & hammer; nitroglycerin
mixed with one third of nitrobenzol did not explode until
ghlorate of potush was added, and not then at the first trial.
The glycerin from which nitroglycerin made is so common
a compound that it requires no description. It was first ob.
tained as & residue in the manafacture of diachylon or lead
plaster, obtained by boiling olive oil and litharge. It
in perfectly soluble in water, and greedily absorbs moisture
from the atmosphere; a tumbler nearly filled with gly-
corin will draw about § of an inch of water from the air
in w night. Nitroglycerin, on the contrary, is insoluble
In water. When tasted or even touched with the hands,
it produces s persistent throbbing headache; but the
system soon becomes necustomed to it, and it then ceases to
huve any effoct.  Nitroglyeorin is obtained by adding gradu.
ally § b, of glycorin to a mixture of 1 1b. of nitric neid and
2 1. of sulphorie acid,  Varlous conditions enter into ita
manufacture, which cause the product to be more or loss
easlly exploded. The result is glycerin in which one, two,
or three equivalents of hydrogen ure replaced by hyponitric
ueld,
The attention of the lecturer was fimt attracted to nitro.

glycerin in 1805, by several terrible explosions which it had |
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dny’'s voyage to San Francisco, where it was taken to the ex.
press office; handled with the usual recklessness of express.
These considerations led

roflected on the question whether o man “* who had a home
ought to embark in so dangerous an enterprise,” and having
at one tme coneludod ** that he had better keep a peanut
stand ” than have anything to do with nitroglycerin without
thoroughly understanding its properties.

The following July (1867) the lecturer was sent for by the
engineers of the Hoosse tunnel, who were desirous of finding
some one who would take charge of the manufacture and
use of nitroglycerin, and be responsible for it.  He accepted
the position on the condition of having absolute authority to
employ and discharge all connected with the use of the ex-
plosive, and of managing the operation without interference
from anybody.

A preliminary experiment with a charge of six ounces of
nitroglycerin  proved so powerful that those who heard the
report thought his whole works had blown up He then
gave a vory amusing account of his first entrance into the
tunnel, carrying a pail filled with cartridges in one hand,
his apparatus in the other, and the fuses on his person. All
the miners were cleared out, and he proceeded to charge the
holes, while the silence of the place was interrupted only by
the plash of water trickling through the roof. When all
the holes were filled, and the wires connecting them were omi-
nously hanging out of the holes, resembling an exaggeration
of rats’ tails, a sense of anxiety and discomfort was unavoida-
ble. Everything, however, went off satisfactorily, and the
spark from the electric machine exploded all the cartridges.
Until the men were drilled sufficiently to be safely entrusted
with this business, the lecturer had to go in the tunnel every
8 hours, and 3 of the intervening hours were used up in
preparing the charges. Five tuns of nitroglycerin were thus
used per month; and for the same amount of rock blasted
out, only 1 life was lost through nitroglycerin, where 30
or 40 were lost through gunpowder. It is safe to say that
the Hoosac tunnel would never have been completed without
nitroglycerin. >

The lecturer then exhibited the electrical machine, con-
tained in a neat keg. To this he connected 15 fuses and ex-
ploded them before the audience. The machine is a fric-
tional one,its condenser having 450 inches of surface and the
rubber being 6 by 8 inches. In practice,the fuses, instead of
being close together as in the experiment, are attached to
cartridges placed in holes from 6 to 12 feet apart, which
they fill about two thirds or two fifths. As much as
8,000 cubic yards of solid rock have been blasted out at one
discharge at Lake Chumplain. The drill holes are made
very deep,-sometimes as deep as 50 feet. They are first
goged to make sure that they will receive the cartridges.
Then the exploders ure attached to the nitroglycerin car-
tridges,nnd these are immediately passed into the drill holes,
The holes are next plugged with a bung, perforated to allow
the delicate connecting wires to pass and to keep them away
from the rock, by which the insulation would otherwise be
destroyed, PFinally, the wires are connegted with the above-
mentioned electrical apparatus, which is kept in & warm,
dry room, and the explosions take place the moment the ap-
paratus is charged,

Owing to the many futal sccidents resulting from the
handling of Nobel's impure, dark-colored nitroglycerin, the
manufacturers were obliged to substitute s modification for
it, to which they gave the name of dynamite, This dy-
namite consists of a mixture of nitroglycerin and a kind
of silicious or infusorinl earth, *“known under the varions
names of silicious marl, tripoli, rottenstone, ete,” This
carth absorbs the nitroglycerin without destroying it, and
the result is & mixture which Is no longer ligquid and which
can be transported with greater safoty, Dynamite is only
one of a large numbor of similar compositions of nitroglyce-
rin. Mixed with sponge or other vegetable fiber, nitrogly-
corin  becomes porifera nitroleum ; with plaster of Paris,
selenitie powder; with red lead, metalline nitroloum ; with
gunpowder in n fine stute of divislon, lithofracteur or rond-
rock ; with sawdust, dualin, Dynamite, sdulterated with
nitrates of soda or potash, Is sold as glant powder, These
additions are manifestly adultorntions, because they are con-
verted into gases, so much more slowly than nitroglycerin

that the power of the latter in considorably impaired.  One
might as well attempt to quicken the electric curront by

caused. Ono ocourred in Now York olty in Greenwieh street, | coupling it to the voloelty of a locomotive, Give four men

opposite the Wyoming Hotel. Ono of the guests of the

n welght to 1ift which requires the united foree of all of

hotel, on polishing his boots, had noticed n reddisk vapor | them, the exertion of forco by any ony, Inter than that of

issulng from the box on which he rested his foot, The

hotel elerk took the box outslde and threw it Into the gutter, |
’ they nre exploded, and eannot therefore bo used in tunnels

An explosion Instantly followed, by which every pane of

tho othors, wastes the foreo of all,
Some of these compounds develop polsonous guses when

s within o hundred yards was shattered, pedestriang | without detriment to the workmen, In the Hoosne tunnel,

were thrown down,and the pavement broken up,

1t turned | when they were tried, the men would not pass through after

out that the box contained nitroglycerin, loft by n guest ax | the discharge until & train had ro-established ventilation,

security for his board.
The next explosion was that of the stenmer Kuropean, st
Aspinwall, ou the lsthmus of Panuma,

ware killed, the vessel, the pler, and the warchouses near by |

wore destroyed, and the damage was over o million dollaes,
Dirsetly sfter this unexplosion ocourred fn the expross offies |
of Wells, Fargo,& Co., corner of Californin and Montgomory
siroots, San Francisco, Eight persons lost their lives, and
property 1o the amount of a quarter of o million dollur
was destroyed,

Now hore wus o substance manufactured ot Humburgh,
Gormnny ; carted o the wharf; loaded on  board of the |
Soamer by swovedores; reshipped at London to Panama; &

| but proferred to walt for soveral hours 1o go home.

Bometimes a diluted form of nitroglycerin is advantige-

Forty-seven porsonn | ous, providoed it prico s proportionate to that of the pure

urticle, Where the rock s hard and tough, it Is easier to
bore holes an ineh and o half than only an loch in diameter,
beenuse the deilling muohine would soon butter up the thin.
noer deill; on the other hand, & elinrge of nitroglycorin, dilut.
od so ns to fill up two thieds of the depth, wouold be much
more effective than If It were consentrated at the bottom,
I'his, of course, doos not prove that these diluted compounds
ure stronger than pure nitroglycorin, At Hell Gate the tri.
nitroglycorin was found to be six times as powerful sy giant
powder; and, as Professor Maorton says, & mixture of 47}

| part of it forwarded across the Isthmus by railway ; thenee | parts of infosorial earth and 524 parts of nitroglycerin can-
2 D AT TIE STEVENS INSTITOTE OF TRCHNOLOGY, KY 0. % | Nghterod to and loaded upon the steamer ; bearing a twelve | not be conxed to explode, and might bo recommended as a

|

v (mon, and yet it did not explode.
d in a peculiar manner when immersed in o } the lecturer to investigate the subject,after having maturely
trated nitric and sulphuric acids.  Instoad

good filling for fireproof safes.

There nre sevoral methods of estimating the power of ex-

plosive substances.  According to the experiments by Nobel
and Abel, if the gases developed by the explosion of 22
[1bs, of gunpowder are confined in the volume of 61 cubic
inches, they will oxert a pressure of 8,400 atmospheres, and
the explosion will disengage 700 calories,  The experiments
of Messrs. Roux and Sarmn, of Paris, with nitroglycerin and
gun cotton, gave 1,784 ealories for the former and 1,123 for the
latter. Hence, if the explosive foree of gunpowder is taken
as unity, that of nitroglyecerin will be 253, and that of
gun cotton 150,

M. Berthelot computes this foree in a different manner.
Taking 3,405 grains of nitroglycerin, he calculates that the
elements composing it would produce an amount of heat
equal to 430,600 calories, if they were transformed into
water and carbonic acid : but the heat actually disengaged in
making this quantity of nitroglycerin is 130,500 calories ;
hence the difference between the two figures, 300,000 cal-
ories, represents the total smount of heat which the 3,405
grains of nitroglycerin are still capable of developing.
This makes 1,320 calories for each 15 grains.

There is one clement which seems to have been ignored in
theso calculations, namely, the time in which an explosive
is converted into gaseous matter. It takes s bullet one six-
tieth of a second to reach the muzzle of a gun. A charge of
gun cotton, in blasting & mine or in a rifle, explodes after the
manner of gun cotton ; but if fired by means of a suitable
charge of fulminate of mercury, it goes off with extreme
violence. Nitroglycerin sonked into blotting paper burns
mpidly with a voluminous flame when lighted by flame,
but detonates violently when spread on an anvil and struck
with a hammer, or when fired by means of the initial ex-
plosion of a fulminate. Now, velocity of explosion is the
very essence of disruptive force. This principle is lost sight
of ulso in Mr. Nobel'’s method of testing explosives, which
depends upon their projectile power. He puts them into a
mortar and measures the distance to which they send = ball
Taking the ballistic force of nitroglycerin as 100, he finds
for equal weights of other substances the following figures :
Compressed guncotton, 71; dynamite (75 per cent nitro-
glycerin), 72 ; gunpowder with 20 per cent nitroglycerin, 50;
fulminate of mercury, 30; strongest rend.rock, 50-5; Cur-
tis and Harvey's powder (exploded with a fulminate), 28,

The mistake here is that substances like nitroglycerin,
which, by their velocity of explosion, produce the best ef.
feet in blasting, are ill adapted to the propulsion of projec.
tiles. They will burst the gun or expend part of their
force in crushing the ball, and hence give indications much
below their true strength.  The real strength of nitroglycer.
in is probably 8 or 10 times that of gunpowder.

The explosion of nitroglycerin is so rapid and violent that
the air above it has no time to move away, but acts like a

solid ; hence it will act downwards when placed upon the
surface of a rock.

The lecturer, in the next place, put upon the table little
heaps of dynamite, rend-rock, and mica powder, the latter
being his own invention. He called attention to the fact
that the mica powder burned with greater mapidity, snd
claimed that it was s more powerful explosive than the
others. All the other compounds are made with a view to
absorption of nitroglycerin by some inert subwtance; and
when they are fired, there are two explosions, one of nitro.
glycerin on the outside of the particles of the infusorial
earth, and another of that contained in the foraminiferous
interstices. Hence there two weak blows instead of one
strong one. In the mica powder, however, which consists
of finely divided seales of mica, not more than b to o
of an inch thick, moistened with nitroglyeerin, there is no
absorption, and the whole mass Is exploded at once.

Mr. Mowbray then protested aguinst the popular assump-
tion that nitroglycerin cunnot be propared with sutficlont
purity to remain unchanged, to besafe to use, safe to trans.
port, and safe to store. He has sent 1,000,000 1ba. of his
pure limpid trinitroglycorin all over the country in tosms,
which jolted over rough roads, rolled down bluffs, and
broke down; In truins which were thrown off the track ;
and in sloops which were storm-tossed,

He congluded by hoplug that milroad and transportation
companies would soon put an end to the clandestine trans
portation of nitroglycerin under felgned names, by uppolnt.
ing certain days for recaiving it O ¥ K,

B R
Mydrocurbons In Dynamite,

A Rhenish manufacturer of dynamite mixes 8 or § por
cent of some hydroearbon, like naphthaline, with the nitro.
glycerin omployed. Two different sorts of dynsmite are
made, In which the following proportions are amployed :
v,

w,

Infusorisl varth « | « « « « <« < e e .. e | 20
Chalk « « = & =« « = « » = = T R | 3
Rolution of naphthaline In nltroglyeerin « « = « <« « 0
Barytos = « = = = « « B L «* e e - 1
10 100

_— -

A XEW printing ink I propared by fisst dissolving iron in
sulphurie, hydroohlorie, or neotic acid.  Half the solution is
oxidized by means of nitele acld, wftor which the two halvos
wro mixed, and precipitation is produced by oxide of iron.
The precipitate is filterad, washed, nud mixed with equal
purts of tannie and gallio aeld, whivh produces n black bor-
dering on blue,  The black s wanhed and drled, then mixed
with linseed oll; wod the Ink obtalned 1s suitable for

erpress printing or lithography S




IMPROVED MIDDLINGS SEPARATOR

Wo llustrate Nerewith o new and simplo middings sopn-
rator, in bvhloh desconding streams of moldings are frond
from fmpurities by the action of ascending nir Dlasts.

In the upper part of a vortical draft box, A, nre placed o
number of inclined slats, B, which break and distribote the
flow of middlings and the ourrent of air.  Sald slats are lo
oated at the entrance of a lorizontal box, C, along which the
particlos earried over fram the vertieal box are transported
to the hopper, D, into which the final sepuration is made by
a lighter earrent up the spout, B, The middlings are fud
into box, A, from the hopper, shown above,
passing upon a vibratory shoe, F, and their sup
ply being regulated by the slides, G, The bran
is digcharged through the fan, H.

Below the apparatus thus described s ar
mnged a duplicate sot of mechanism in which
the middlings falling from hopper, I, are again
troated in the snme manner by alr currenis set
In motion by the fan, 1,

The inventor informs us that he has practieal.
Iy tested the machine with excellont results, One
has been in operation in the Oneconta Mills, On.
conta, N. Y., since September last, and has boen
examined and improved by prominent millers of
the vicinity.

Patented March 14, 1870, through the Scienti.
fie American Patent Agenocy. For further par-
tioulars address the inventor, Mr. Morris N. El.
well, Oneonta, Otsego county, N. Y.

— e el I M
Artificinl Grape Sugar,

The manufacture of glucose or artificinl grape
sugar from starch has become an important
branch of chemical industry abroad, although
in this country it is little developed, perhaps be.
cause potatoes are not so productive a crop here
as there; and our starch is mostly made from
corn, and hence is too expensive for profitable
conversion into sugar, since any excess of corn
is casily convertible into whisky.

Fr. Anthon has analyzed three specimens of
grape sugar sirap, made in Bohemia, France, and
(Giermany, respectively, with the following re-
sults:

Bohemian. French., German.
Dextrose or grapesugar 483 301 500

Levulose or fruit sugar 62 50
Dextrin «ouviunecene.. 259 480
L NSRS 200 16:0 2000

Scientific Amervican, _ [May 27, 1876.

ton, It was punluwl energetionlly—a little too much so—for | ““We have heard the account submtantially in the same form
when thicteen milos hnd boen finished it wag found that, in | from Mr. Cooper himself. Severnl yonrs since he was engngod
turning the rocks to saveontting, such short enrves hind been | 1n the construction of n steam yvacht on the East river; and

introduced that the then experts declarsd the line utterly | upon one occasion, when visiting it, we met him and had a
useless. It conld not be nsed by stearn.  Five per cont had | long conversation on the subject of his early inventions and
been padd fo, and shares had been sold at 17, such was the | the little locomotive mentioned. Mr. Cooper went to and

gonl and confidence of the people. Bot the ¢hill was immense, | from the shipyard In o chaise drawn by one horse, and in.
and overything stopped.  Mr. Cooper, then 38 years of age vited us to return with him. On the ride home he gave s
saw now disasters to himself in the depreciation of his tract | some particulors of the locomotive, The draft was obtained
shonld the road fail. He proposed to the directors to con ‘ln} means of a small fan, and was sufficiently powerful to
struet wn ongine to be avallable on their line  Thoy were [ carry shavings from the firebox through the tubes and up
through the smoke stack. The boller itself was
of the vertieal tubular pattern The engine was
attached to a ear in the usual manner, The im.
portance of the success of the undertaking wus
vory great to Mr. Cooper, as Lie, in partnership
with two others, had bonght a large traot of
land near the line of the road, He found him-
self burdened with the whole purchase, as the
others wers unable to furnish their share of the
money ; and in enseof a fall in the value of
the property, his loss would have been very
heavy."

- -
Useful Reclpes for the Shop, the House
hold, nnd the Farm,

A new process for hnrdening zine consists in
pouring into the metal, while in o state of fu.
gion, a proportion of snl ammonin varying from
84 to 7 ozs. per 22 b, acocrding to the degree
of hardness desired. Metal thus prepared ean
be worked with the file and the Iathe, and may,
in many cases, serve as a substitute for bronze

A new mode of waterproofing woolen materi-
als consists in boiling 44 ozs. white soap in 2§
gallons water, Separately dissolve 5§ ozs. alum
in 24 gallons water, Heat these solutions to
190° Fah. and pass the fabric through the soap
bath and afterwards through the alum solation,
Dry in the open air.

To detect grape and cane sugar in glycerin
Mix 5 drops of glycerin with 100 to 120 drops
of water, 1 drop of nitric acid, and half a grain
molybdate of ammonin, and heat. If sugar is
present, the mixture turns to an intensely blue
= color.

_—_\ s : ‘ =

’ Celebrated Automata,
ELWELL'S MIDDLINGS SEPARATOR. The Philadelphin Ledger states that s Walnut

willing, but incredulous. He brought down from his giue | street warchmaker, of that city, has recently had in his

In the German sirup there was no dextrin, but 30 per | factory in New York an engine with a 8} inch cylinder and | charde for repairs the famous automaton trumpeter made by
cent of some substance soluble in aleohol, and not yet nearer | 14 inch stroke, procured wheels and other appliances from | M. Maelzel, which was exhibited in Philadel phia many

determined,
- —.,tr——
IMPROVED STEAM RIVETER,

the railroad compuny, and presently rolled ount on the track | years ago. The first public mention of the trumpeter was in
the first American railway engine. The trial trip was to take | the Journal des Modes, for 1809, at which time it was exhibi-
place the next day. That night a thief stole all the copper | ted at Vienna, and attracted much attention, About 1830 M.

The annexed engraving represents a new machine for riv- | and brass from the infant machine, and this caused some fur- | Maelzel came to this country, bringing with him the trumpe
eting together the angle bars, plates, and reverse bars that | ther delay. The trinl trip was run, Mr, Cooper himself act- | ter and also the chess player, another remarkable piece of

compose the frames, crossfloors, and keel-
sons of an iron ship. The parts are first
bolted together temporarily, precisely as
prepared for hand riveting, and are carried
up to the machine by a large and suitably
located crane. The rivets are heated in
quantities, and are driven about as fast as
a boy can put them in the holes prepared
for their reception. The driving is done
by direct steam pressure upona large pis.
ton which moves vertically. Steam is ad
mitted by the operator pressing the foot
lever shown. When the pressure on the
lever is removed, the welght on its end de-
scends, and so eauses the exhaust to open,

The machine, besides being applicable to
the purposes of iron shipbuilding, is es.
preially well ndapted for the riveting to
gether of the parts of iron railway bridges
or of any work made up of angle, channel,
or I beams, or of flat plates associated with
them. The capacity of the apparatus, we
are informed, is equal to that of ten gangs
of hand riveters, and it requires the atten.
tion of but one skilled workman, three la-
borers, and one boy. The riveting, when
done, is better than handwork, for the rea-
son that the heavy direct pressure applied
forces the heated rivet into every part of
the rivet hole, filling it solidly, and this
without granulating the iron, as is often
the case with hand-driven rivets,

For further information address the ma
nufacturers, Mesars, Pusey, Jones & Co.,
Wilmington, Del.

.
"o

Fetor Cooper nnd the Locomotive,

Anything concerning the venerable Peter
Cooper and the enterprises he has been en.
gaged in in always interesting, The fol.
lowing account of the first locomotive and
the reasons for bullding it, wo find, says
the Iron Age, in one of our oxehanges: 3

“Mr. Cooper lind bought, ns o spoculation, the entire mag-
nificent tract in Bulthmore now owned by the Canton ('nn;
pany. Baltimore was then o elty of 75,000 people, rich and
prosperous, and had entered upon the railrond era. On July
4, 1828, the corner stone of the Baltimore and Ohio rond wis
pld with imposing ceremonioy by Charles Carroll, of Carroll

mechanism, but which was not an automa-
ton in the correct sense of the word, as its
actions were controlled by a skillful chess
player who was concealed within the figure.

The trumpeter was first exhibited on Fifth
street, below Adelphi, in a building which
stood where the Messrs, Tatham'’s building
now is. Here Mr. Maclzel had a diorama of
the burning of Moscow, which was a favo.
rite entertainment. The universally known
Signor Blitz, then a young performer, also
appeared, and the trampeter was exhibited
by M. Maelzel, who would wheel it out on
the floor, and touch a spring on the shoul
der, which started the mechanism. He
would then seat himself at the piano and
play the nccompaniments and variations,
while the automaton played army =ulls,
marches, ete,

After remaining on Fifth street for some
time, M. Maelzel took his exhibition on a
traveling tour, returning to Philadelphia
Muelzel afterwards went to Havana, taking
Signor Blitz and his automata with hiv’
here he was unfortunate, and, becoming dis
pirited and his health failing, he started for
home, but died on ghipboard, and his effects
were sold to pay his passage,

A number of gentlemen, among whom
wore Dr, Mitehell, Constant Guillou, and Ro
bert Corneliug, purchased the chess player,
which was placed on exhibition in the Chi-
nese Museum, at Ninthand Sansom streets,
and was lost in the fire which destroyed that
building. The trumpeter was placed in the
old Masonio Temple, and passed into the
possession of Mr, Scherer, & music dealer
on Chestnut street, and is now owned by his
heirs. The machinery of the trampeter is
contained within the trunk of the fignre and

PUSEY & C0'S STEAM RIVETING MACHINE, is worked by a steol spring which drives &

barrol on which are pegs like those in & mu
ing ns ongineer; and when the little baby locomotive threat- | sieal box, A bellows just bolow the neck of the figure fur
oned to lose too much stoam, ho held down the safety valve | nishes the wind, and n valye with n steel tonghe, which is
with his own hands. The run was made with 80 passengers, | lengthened or shortened by means of levers working on the
13 miles in 1 hour, and Baltimore was happy. Compare the l"‘l\'.“ in the barrel, makes .lho diffarent notes.
little engine of 47 years ngo with the ponderous machines of ———— e —d O
to-day ! and yet they follow on the pathway the little engine RESIN 1 part and beeswax 1 part, softoned with hllo’w,

SPAG. muke n good grafting wax,
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IMPROVED SPOKE-SETTING MACHINE.

Woe illustrate herewith an improved apparatus for setting
and driving spokes in a rapid and convenlent manner, and in
such o way that an exact inelination of all the spokes in a
wheael is obtained,

A B8 an ndjustable feamo which is supported on springs, ne
shown, 80 a8 to be moved vertieally by the bolts and orank
nuts, B, The hub is placod on a central bolt, and is rigidly
secured by n erank nut, ¢, Above the main frame :
is the guide or set ring, D, on which the spokes
;nbplaad while being set and driven Into the

ub,

After the hub is fastencd In place, the adjusta-
ble frame, B, is screwed down until the center
line of the hub is on a level with the circle. The
hub is then dotted above the leveling straight
edge, and the bolts are screwed down until the
desired dish or set of the spokes is obtained. This
is necossary, as all hubs are made with straight
front and sloping back mortises, throwing the out-
or ends of the spokes forward at the same incli-
nation. It now only remains to rest the spokes
:p:‘n the guide ring, and to drive them into the

n

The inventor claims the apparatus to be a valu-
able aid to the wheelwright, inasmuch as it can
fill four wheels while one is being filled in the
usual manner. It can easily be constructed by
any good workman, and needs no skill for its ma-
nipulation, It sets all the spokes at one setting ;
and in driving, each spoke is tapped in turn until
all are driven, thus protecting the lirace between
the mortises. Being adjustable, any length of
hub can be filled. Finally, the machine is well
suited for refilling wheels, as the set is got by the
mortises and not by the end of the hub.,

Patented through the Scientific American Pa.
tent Agency, March 25, 1876, For further infor-
mation relative to sale of rights or machines, ad.
dress the inventor, Mr. Thomas S. Morgan, New
Columbis, Massac county, Il

—- = —
IMPROVED ROWING GEAR.

There are two cardinal objections to the present
mode of propelling boats by rowing. The first is
that the oarsman is obliged to travel backward
and to rely upon occasional glances over his shounlder to di-
rect his course, and the second is that his power is applied
to the oar at a very decided disadvantage. The second ob-
jection is perhaps the most serious one of
the two, inasmuch a sit is well known that,
just at the most effective part of the stroke,
the end, there is where the power is weakest
and worst applied. A new device has re-
cently been patented (October 26, 1875) by
Mr, William Lyman, of Middlefield, Conn.,
which gets rid of both of these objections
ina very simple and practical manner, and,
besides, secures some other advantages
which will tend to commend it to oarsmen
generally, .

Mr. Lyman cuts his oar in two, and se-
eures each part in a separate iron, as repre-
gonted in Pig. 1, Each iron has a ball and
socket joint which connects to a button, and
each button slips into s slot made in the
meotal facing of the gunwale, and is there
secured by turning a pivoted catch, Lastly,
the two parts of the oar are connected by a
rod hinged to each iron at 1 and 2, Fig. 1.

A moment’s consideration will show that
when the handle of the oar is pulled in one
direetion, the blade of the oar will travel,not
in the opposite direction, as is usuully the
case, but in the same direction. Consequently, when the
onrsman, seated as in Fig, 2, facing the bow, pullsin the
usual way, he propels his boat bow foremost, instead of
backing her, as he would do had he ordinary oars. Again,
the arrangement of the lever is obviously such that the

Fig. 2.

strength of the rower is applied to excellent meolhnnicn
sdvantage, epabling him to pull a stronger stroke and to
keep it up much longer than would otherwise be possible
Bteering is also rendered much easior, and the catching of
Zabsis avoided through the oarsman seeing his blade at

|

|

the beginning of the stroke. The parts of oars can easily
be folded together for transportation, or may be closed up
along the side of the boat, without detaching them from the
gunwile, when notin use, A pair of the oars thus arranged

welghs about five pounds more than ordinary onrs, but this
additionnl welght, it is claimed, has the advantage that, at
the beginning and ond of the stroke, it holps to lower and
raise the blade, owing to the peculiar position of the onr.

MORGAN'S SPOKE-SETTING MACHINE.

The inventor informs us that last summer he rowed some
400 miles with this gear, spending his vacation in the Adi-
rondacks and the Thousand Islands, and ending his cruise

LYMAN'S :ROWING GEAR. Fig. 1.

by & row down the Connecticut river, The oars will be found
on exhibition at the Centenninl.

For further information, ete,, address the inventor as
above: The patents for forelgn countries are for sale.

. — —~
Underground Telography In New York Cluy,

The Western Union Telograph Company have begun the
work of lnying the telegraph wires in this eity underground.
Experimontal sections, made of iron pipes of a capacity of
125 wires cnch, aro being placed in position, botween the Cot:
ton Exchange, the Telegraph Company's bulldings, and
other points. At the same time, pnoumatic tubes for the
transmission of written messages by the alr blast are also
being located on the line of the telograph pipes.  The pnou
matie tubes nre mode of brass,

It 1% greatly to be hoped that this systom of underground
telography may be extended throughout the whole elty, to
the exclusion of the present unsightly poles, That the plan
is fully practicable has beon amply demonsteated in London
wnd other European cities,

. A —
Tho Discoverer of BWromine,
Scerexor in general, and  photography In partieular, hax

just suffored considorable loss in the death of M. Balurd, ‘

who died recently in his 74th year, The Hlustrions chem
ist, to whom we owe the discovery of bromine, succeeded
Baron Thénard in the professional chalr In the Faculté de
Solences, in 1844, and Darcot ns member of the Academy.
He replacod Pélouse in the Colloge de France, In 1851, M.
Balard was President of the French Photographie Society,
whero his zeal for the new art, his great attainments, and
his charming urbanity, won the respect and affection of all

Spontancous Combustion,
 Yesterday, about three o'clock, a disagreeablo odor was
observed in and about R. H. Delmage’s earpenter shop ; a
senrch was immediately instituted, and smoke was discover-
od Iusning through a small erack in the floor, but in such n
thin vapory state that it was at first taken for dust ; & more
eareful examination revealed the fact that it was really
There being no other means of access, the floor was
immediately torn up, when it was found that
sawdust had aceumulated to the depth of some
five or wix inches, and of course some saw filings
and othor débris had beeome mixed with the saw-
dust ; this combination was thoroughly saturated
with bolled linseed oil, which had leaked from a
large can placed immediately above it ; from this
mass the smoke was lssuing, and further exami-
nation verified the startling conjecture that be.
neath the surface this composition was all on fire
and was actually ina charred siate. The surface
was entirely unbroken, and smoke oozed slowly
out, something as from acoal pit. There was no
means of ingress to render it possible to have
been the work of an incendiary, and no possible
means of the fire in any way having come from
above. The only solution of the matter seems to
be that it was a case of spontaneous combustion.
Mr. R. H. Delmage, the owner of the shop, is a
man whose veracity will not be questioned, and,
besides, we have the same facts attested by sever-
al others who are among the most reliable and in-
telligent men in this community, Here, now, is
a question for scientists. 'Will a combination
such as the above generate fire Y If so, the sooner
that matter issettled the better. But for the time-
Iy discovery, great damage would certainly have
been the result.—ATon ( Jowa) Tribune, May 4.
[We would inform our cotemporary that it is
very well known that a combination of oil and
combustible materials, suach as that above de-
scribed, will produce spontaneous combustion.
Many such examples have been recorded in the
pages of the SCIENTIFIC AMERICAN.—EDps.]
=
Purification of Sulphide of Carbon.
Instead of the usual method of purification with
mercury salts, S. Kern recommends the nitrate of
lead, pulverized and mixed with a little metallic lead. The
bisulphide is shaken with fresh quantities of the salt as long
| as it continues to blacken it; then it is decanted and dis-
tilled. The affinity of lead for sulphuret-
ted hydrogen and sulphur in general leads
us to believe that Mr. Kern's method will
prove a good one. Strips of bright metal-
lic copper will also soon remove the color
and much of the odor from bisulphide of car-
bon, Unfortunately exposure to light causes
both odor and color to return.

| smoke.

WHITE’'S IMPROVED WASHTUB STAND.
Housekeepers will, we think, be pleased
with the new invention herewith illustrated,
which is intended as a nseful convenience
for the lnundry. It combines a hollow stand
in which clothes may be kept until the arri-
val of wash day, an arrangement for sup-
porting washtubs, and an ironing board.
The clothes are placed in the receptacle, A,
and the inclined opposite ledges, B, serve to
recelve the tubs. € C are hinged sections
which sustain the ironing board, D. The
Iattor fits hetween two studs at one end, and
has at tho other two side pivots that enter
into section bearings, one of which is open
to permit the ready removal of the ironing
hoard when not required for use. The hooks shown on the
onds of the stand nlso serve to hold the sections, C, in verti-

cal position. By closing the sections, ©, and placing the iron.

Ang board on the stand, a very good bench is formed. The
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DECISIONS OF THE COURTS,

. United States Cirenlt Conrt=Westorn District of
Michigan,

:\«mnmm MOLDEN, ~SIMON WING, ALIERT 8, 8OUTHWORTI, AND
MANCU S OMMBIER £r, JOSHIN I, TOMPEING,

ﬂl equity—~Bofore Wlth?df .‘llm-huwy &, 1861, Doclston

u'xm taned t? Al
o l:lu%d Jet m;:n .‘:‘a‘:‘.‘?&ﬁ“’r" W new and userul plate
0 u't

DR the different portions of a slugle
vely lnlo the teld of the lens of tue
e wanner nﬂ for th speeifiod. " I de-
patenten, In r wﬂ‘ !ullon. states that 1t bad
\ m l-eunlo plne or me mpnnlun. the plate be=
au ? ey where severnl -
k n. ws o munltiplying coplos, or
uu the best t mnl plotures, this caused consiilerable
\late wh n ll the object ni mJlmuul tnvention,*”
m cpgeo.uu 1t 1s admitted if the patent |

¢ only q:utlon 1 have occasion to

¢ 12
defeodant
and loeldc w other Who patentes was t and original (nven-
t question Is raised of abandonms
oflh u\-ldenoo aliows So\nnwurln w Il vo concolved and |
3-: tb&ﬂnmr of 18475, If not earifer. And
ln lll lhc “ll &yt npwnl was declared, Wing ox, Rich- |
-n! Caris hiere bave beeh sixteen other |
e Tetters nmt. not .u conlc-ted cases, however,
14 clalmed that the proofs shiow the patented liwprove- |
M " ldlnu pllu iohlcr tur vras Wis Known an: snou-ed by pho- |
t ! 1 hc.r‘u‘:hml:lm“ o\ in by others:
n ong aft ¢ 0O Wi L use by others:
Q:lml'u ng e, Schoonmaker, 84 Fisher's

uuum 'lno Iant caso was appoaled to the
vuch court was pqually divided, four

Bat ane case, It 1s sald, has dm‘ctn dnwod' Wing ee. Dunshee, In the
& Massachusetts, not reported,
t cln:nll by Mr. Justioe Cliffo
mker, boMIng e uumﬁa' Boider Invalid: and in whica
. o & - o w a
there was %ﬂ and masterial u\unuy BoL Into the case
agalnst 4 clght years eariler. Presumptively. this would
mlotmdﬂan; ts Of the two eminent :mu
conslderiog the tlonal testimony 1o this case, | have necessarily
in previous cases, stipulsted Into this.
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, AL nu hmond, Va,, en-
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made many thou-

of hils son,
on

M"'lm

the alddl bolder. MHe thus
onvnuo- of Virginis,
tures were taken —also members

he o A1, He Mplnlm-d his method
of Ing pletures o sthiers: ..0 lhcn. one N. . Mmons, who tes-
%u same fact, and that he ueed the method In ullur fpressions.
-nummmu{ Fratt were chimond In the

'&'ﬁa h-'umg::nbu plate ‘holder and process for molt-
plying plctures on one plate, st nmucl.uu- m:‘ abd 10 that yoar used &

esmers sdjustable plate holder 1n mi lying pletaros
“&cu-c &bl rendered t;r p‘::’ '3o used 1n his llr
& revol phﬂu- or taking -un'uxone rmun-
lhm "T. :ﬁ:ﬂ"-?« date l vt
r 7 date of B
1. , 4 an eptry of plictares ore taken by this method, e

One
mmuvum . He also uces the camers and »lid1
#'l-_dw.d il in taking and multiplying these and ....,.,‘.,..,",‘,

wver other of prior use of nant's patented lnven-

0 . howaver, r evidence 1o rodit the testimony of
Frast, and to that certalo plﬂ-ruco-ldmh-ul-n-hx

in the mg heuol e lens, Ly the patentes’s process and

plate "G. y met by the lnmuany on behalfl of defendant on the

o ua 1 am, .&o. both of the wplu Aiscussed, that the patont {s (n-

20 roling. My JM:mﬂu is supported Ly that
1 ' The proofs I'I' nll':ﬁll !.l.u 1dea ot"ﬁul:ln' lh!‘lo::ll:fl 1'.'..';5',’:3
Aifferent parts of the saime by the use of » alidiog plate holder

T,
=“|= W‘a"' uu;' ] operation by working machines as
X\ .N(ll"l..l e ; &:'nl 1'1'7",‘;‘&"'3"'" .hrn.duu;m’v Ir\;’h
yoars o nt ¢ uthworth, ar tfore
w»m‘u'hlm | ‘Tt hi BV 1l "llt‘ :
& elrealt u ihis patent, so far as 0
h.xsg.m-m‘w with the different ';:drmr:n n wum"r‘;

e uhonmnv, wlght years spart, and 4pon some-
Al liberty (o lurluvm;.:mn Judl‘::lrnl n:nd

£

ow of the unn- (nn(lnmh UL INto this cnse,

v“‘l‘nanm«: afendant, nY L

United States Clrenlt ConrteDistrict of Massachu=
welis,

DONTON KLANTIO FADNIC OOMPANY 00, EBART NAMPTON HURDER THREAD
COMPANY,

[ In equity . ~Betars Sheploy,

o TN
arme: wees these 14 oammonced for alleged infringeme
of Ietters patent ted to Liverse Hull, dated Janusry J‘J 1, lur'.n"lr;‘»i
provement in catting sheets of rubbes (610 threads, was dismissed upon he
gr.“ Ahat the patent, as it then stood, was for & machine, and that ,hv s
ne used by Holl was -uww(ulxﬂ the same ackine s one of prior date
kaow 10 masoiacturers of rubber thresd as ' the bottic maehine
siner Lhe 4 in that u--' the patent Las been retsued Ly the ¢
ta, a0 assignees of Liverss Hall, by relssae 5,90, dated June 2, 1¥58,
&4 & patent for an st or «-n 1he clalin be mr ‘' for the lwproved mudr
of wanufiacture, conslsting in ouiting the sheet (0o & series o llurndn by s
continuous cut of one cutter,'’ as described in the speciBeation

J.~Doctded October term, 1678,
Do W, 1o wit, April

Ill

t; For further information relative to salo ef
p\p. address the fuventor, Mr John J. White, 2.0‘

w0
A:e‘u the Calitornis ex- |

, he says, he ahut fect
his room, and ** Tapplied mpcu to this idea of taking pletures

S, Southworth, A&ll “l(' 1S5, whioh | o

!

:

not perfect his |

10 the

Scientific American,

[MAy 27, 1876.

3 d 3 o = At the hnﬂn of the former canse it rlr-lﬂ appeared that Liveras Holl'
BM and, the inventor states, con | withont an In:vlrdu« of any mlur URERInE, Or OF ARy DHOE Ws6 Of att&rt O

cutting rub! reads In the mode desert in his specifention, had Inven-
u.-d bolh the mu- Ine and the mode of manufactare.  But It also appeared as
hat there was proof of & machine of an eartier date than his Inven-
“r pugh It was unknown 1o him,

ll d unlqu"n satisfactorily appoar, from the evidence (8 the former case,
rocess of moede of manufacture described by Hull, and now, but
nm |Iw vlnlnmd hind boen practisod on the anticlpating machine, nluuuu.h
Bt mode of manuracture could hnvo boon practised oo that mackine, or at
Iml on one differing from It only in the enlsrged sige of tho dram oo which
the abeet rabbior I8 wound, There was no conclusive ovidence {n that case
that Hull was not the Orst, as he undoubtedly was in ono sense an origioal,
IBYRRtOr of Bis moide OF mAnUfacture. 1ut’ this e was not direetly In-
VoIved [y that onse, the patent, as it then stood, ln-hu{ for the maehine, and
not for the art or pr E¥I06n00 bk now been (ntroduood, much of It
coming from witne who were not examined before, whicli seoms (o
}mne satisfnotortly thnt n machine was constructed l? one Helin during the
) of the yoar 180, and completed before the 18t of January, 1861; tuat a
shoot of rublwr WAnYy anh o length, was wouand round and round upon
the drom of s ‘l maeh m~ that the machine had u slnglo clrenlar catter
which was pushiod up to the dram through e rabber at ane end of th o ylin-
dorg that the dram wis then chusod to rotate slowly, and the elrenlar cattor
10 rotate rapidiy, and At the same time o traverse slowly along the face of
the drumn unt] 1 reachvd the other end of the dram, by which operation e
tlwﬂ nt rublier \\u out Into s serles of threads by & continuous cut of one

1hll this wius tho same process elafmed and deseribed In complainants®
nlh'ul In too eloar o admit of dispute, Complainants contend that the pro-
M WA only lnperfoctly carcied on, thnt the throad made was Timperfect
nnd AL the use of the Helm maching was morely experimental, and the ox~
perimont wax abandoned beforo Hull made His Invention,
Tuw Iaw upon this subject is too well settled to require the oltation of any
lnlhomiu.
rl!t'lll may be defeated by showing that the thing secured by the patent
lml been Invented, and put into actual publie use, prior to thoe discovery of
the patontes, howevoer limited sueh um Othor than experimental) or Know-
lodge of the prior discovery llll{ bave beon,
Seven witnoses, who are unfmpeached and uncontradicted, testify to the
rnbllc and practioal, not merely exporimental, use of the p.u-nled Process,
\nr franswick, on the Helm machine, prior to the thne of the alleged in-
vention by the patuntee. They prove that the threads cut by that machine
woere good marketable threads, well ouf, and publicly made and used in
lnr Sxe quum i In the manufacture of both shirred goods aod suspondors,
that the fabrio made from them was o good salable fabric and reguinrly
l(llll in the market.  There Iy some confiict In the tostimony as to the subac-
Lquent Wistory of the Helm tachine on which this was first cut by the patented
rocess,  That history is not material (o this lnquiry. Weare dealing with
e mode of wandfacture of the thread. The evidence shows that mode of
manufacture to have been practised, not for exporiment, but in the rogular
course ur Dusinoas, openly, uuwonfull aud rmulcnlly. within the Know-
:mlgu Of A Inrge nunber of persons at u (1 prior to the date of the alleged
nyention,
Bill dismissed,
(James & Magnadier, for complalnants,
George Grord, Hillard, Hyde, and Dickenaon, for defendanta, )

United States Clircult Court===District of Massachus«
sells,
WELEN MANIE NCDONALD T¢. &, M. NLACKMER o al,
{in equity —Before Shepley, J.—Dﬁﬂll October term, 1555, to wit, April
SuerLey, J.@

Since the duchlmu.'hlch was filed before the date of the bill In this case,
the clalm of the complalnant Is Hmited to that only which was described in

the specification of her patent, namely, “u.nevuﬂcleotwnlmm.
skirt wcmr. hvl% a fluted or phltd border b d with

| ename cloth or ot f material,'’ [ see no ruaou to doubl
that she fAirst and orl ina) inventor of this -mele. as distingulshed

frouat (o a camers, by which he moved the lens |

!

which have been ha
y for uitiplying ' ll«r‘dcn machine for.the m-oﬁ'sﬂ Tk 8 pro¥

nants” patent of A
lol‘nn Alexandria, Va., In 185 | N%'he)l

;

the
from a sk'= nclugt vnlch - n entirely different article, and from a skln

protector, 'hlch or similar material, was substantial
uselrss tor n-ooe as com the complainant's invention.
D«m 'or injunction and notonnx. as pnre‘ for in the bill.

George K. n, for complainan
otne and Holmes, for & end.nnu.]

United Statos Clrenit Court==Distridt of Massachu~-
metis.

PATENT GAS APPARATUS. ~THE GILBERT AND BARKER MANUFACTURING COM-
PANY £o. THE WALWORTH MANUFACTURING COMPANY,

(In equity.—~Before Shepley, J.—Decided April 4, 187%%,]

Suerrey, J.

The complalnants are the owners of Jetters nt of the United States,
dated August 3, 189, No. 9,965, for an Improved spparstus for mbunun
alr, The Invention is described In the s npg.-

ratus used for carbureting alr in the nndu:tun ol Humina
dwelling houses and factories, and as eoudluns he arman cmenl of the
carbureter with the meter wheel or pm rh'ln: the alr through sald
reter to the buruen. nml ux- eoll plpes tor‘nnpon ur the

per-
% 10 Mfe sod br pmyxnm stiding lighted, the car-
m s vaul t’g duom the bullding to be
Hghted, while the heating apparatus and the pnl'np or metct'nee! are ﬂmln
me bullding to be lghted, and where thoy can be easily and quickly reached,
and under perfect control of the oeoupant of the house, There was nothing
novel in the meter wheel, or the earbureter, or the combination of meur
-'hccl with a carbureter, or thelr conneotionwith tho gas plpe. alr, or heat-
ing pl exce-n -o far as thelr location and n clalmld b«
new, bnnm ina nult or house by
the bu g be ll:h and armmn 1 e meter w ool lnd lhe h
coll (n the buflding to be huluod wlmu hur could bo easfly reached,
under control of t |c occurml of the house ‘Wit out ox g:)l& o explonion
conwgnent upon fﬂsguen ACCESN Lo the room in whic e carbureter Is
nd ¢ ummg“- wall or the ground, o as
aun ween the room in which the

m o any oommnnlu oseo.t
T i placed and the bul Ig

u In dmed on the part of the deuudn;u t u there (s any tability In
h a change of location of poru. nll which are von old. ero

chnnn of location Is not pu(cnu e g but where ¢ uue of loeation br nwll’

into exlstenceo a new combination of ugl own of

new mnbluuon 1o mdnec anow . meh nev oomblmlon

u The Dodge Stevenson

é mg:ny ojcl" at Gasetle; 39.) .
01
hm not np‘tod say that the n: warulnm nt 100 !oelllcn constitut-

ing a new form or mode of combination,

into consideration the new and usefu n-uu cln lnod for It mu liot Pat nu-

ble, 1f it was novel at the time elnlmed ax the date o nvonl on.
Without Instituting a com n wwu mm‘ ver “

lh other prlor exl umm of npmn- 'voe' “ “nt ng all or | nmluh

eud
and operated succossfully In the nll of while tnohrnventlon ??GI‘
Harker 1s not even elalmed to have boen b botore J una
this apparatus appears to me to have embodied \n lu || ln
m ldm ® cot-

and practical an bllc u.el. -gruy elemont oﬂ

as was used for carburcting alr for illuminating a fac-

tory. It consisted of an alr pump and alr recelver, a well kKnown valent
| for the meter pump wheel, & r, the equivalent of eom nanta’
| earbureter. plsced (n a brick vault bullt on the surface of the gro ninety-
three feet from the main bullding to be lighted. un, both a
vauit and a house, and therefore iden
was an alr pipe, which eom';:d the pump inside of the

v

eriden ap|

uivalent of complalnants
grmmrr in the ‘p_.llnm mm -u

‘or the urburrudur Or gaA hom
Tm-hldnllul ta' pipe N. There was also & steam pipe
with its mmlon. but I- not material to the | I"ohvd fn this
case, because the defendants do not use any artificial heat, and the com-
Piainatits 8o not 0% inake Their Deating cof] 420 pipes & part of the arrangement
.“‘ldtm b:&lllon B g - ‘mm oy lement of loeat!

criden apparatos con oy c o on, Arrangement,

and combination ". Ialined In the first eonnllluau pnul
lntu‘ , and other

M

campartso Inventions and m tlu
those of the Meriden o us which might be made
views | have taken ; but those already stated are so conclusive to ny on
hension, that further (llustration would seem to be superfiuous. It f‘t
ows that the bill must bo dlomissed.
nin dumhoed with ¢
&, &ououon ud mma- Staniey for com nants.
usten Browne and Jabes 5. Holmes for def te.}

NEW BOOKS AND PUBLICATIONS.
AncrrecTurar Inox Wonk, a Pmctical Book for Iron Workers,
Architects, Engineers, eto. With Spocifications for Iron
Work, Useful Tables, and Valuable Suggestions, By William
J. Fryer, Jr. THustented. Prico 88.50, New York olty 1 John
Wiley & Bons, 15 Astor place,

This book Is the beat specimen which has reached us of a new trade Hiers-
ture which Is now springing up to answor a demand eroated by the extonsiye
awe of fron 1n arohiteeture, not morely for te rods aod girdors, bt as &
bullding material,  The author Is evidently thoronghly soqualnted with Lis
subjoet, and his book s an exhanstive troatise on the selonse and art of
buflding in fron, The specifoations are sdmirshly drawn, and the tables of
proportions, welghts, and loads for tron work of all Kinds are full and com-
plota, The book 1a well illuatrated, and {8 8 cloar, practical treatise, adapted
for workmoen and owners of bulldings as wall as for the engineering profos.
| slon. 1tis, moreover, froo from those techinleal exprossions whifeh oo often
fmpair the value of sach works for practioal workmen
ViLuas AxD Corraas, on HoMes ¥oir ALi i Plans, Blovations, and

Views of Twelve Villas and Ton Cottagos, Bultod to Varlous
Wants and Locations. Designed by Willlam L. Woollett, Follow
of the American Institute of Architeols, Price $0M). Now
York oity : A.J. Bloknell & Co,, 571 Warron stroet,

l Judging from the number of books on villa architecture which resch us,

there must be a lvely domand for rural and saburban residences Just now;

and 1t Is gratifying to observe the Incroasing neatness and propriety of de.
slgn which charscterizo them, and the gradonl dissppearance of the gro
tosque and clumsy attempis at ornamentation which disfigured the homes o
In Internal copvenlence and sanitary arrsugement,
Mr. Woollett's designs, shown n w0

the lsst generation.
there In Also & marked Improvement
well executed plates, fully justify the aliove remar K», being marked by good
taste and amplo provision for supply of Heht and frosh air, The briok bulld .
Ings Mustrated In this book are especially commeondable for the satwianting
and effective use of this material, which s In most respects the best ever
employod fn bullding human habltations.

CHpsisy, THEORIITCAL, PRACIICAL, AND ANALYTIOAL, (4 (p-
plied to the Arts and Manufactures, By Writers of Eminenoe,
To bo completed in Forty Parts, prico 60 conts each.  Philadel.
phin, Pu. : Lippinocott & Co., 716 and 717 Markot street.  For salo
by Jumes Shoohy, 8 Barolay stroet, Now York olty,

This book, says the title page, Is construeted on the hasls of the late Dr,
Shoerfdan Muspratt's ** Chomistey as applied to the Artsand Manufactures;'*
and It 15 to that widely olroulated work that the now publieation, an Instal.
muent of which 18 now hofore us, owos (ts ohief recommendation, There s,
howevor, somo new mattor (n 16, and the modern notation s Introduced
The work would be more readily adopted as an suthority If the names of the
“writers of eminence'’ wore glven, A work of this magnitode onght not
to be published anonymously,

ANNUAL Revort o tun UNrrun STATES GROLOGICAL AND Gro-
GRAPHICAL SURVEY OF THE TROUTORIES FOR 4. By K, V, ]
Hayden, United Stutos Goologlst. Washington, D, (%, : Govorn-
ment Printing Office,

Professor Hayden Is enguged In s work of natlonal importancs, and Is car-
rylng (it out in o thoroughly eMelent wunner, Io his account of his lubors
during 1574, he describos the topography and goology of Colorado and some
parts of the adjacent territories: and the botanical and palwontological fea.
tures of the country explored have not escaped observation. The work now
belng done by the expedition s an Immense one; and o perusal of ane of
Profossor Hayden's reports enablos us to fully sppreciate (6. The book Is
woll and Hberally fllustrated, the photograpliers who travel with the expedi-
tion belng constantly at work as the party progresses.

LApies' FANCY WoRk : Hints and Helps to Home Taste and Reore-
ationy, By Mrw, C, 8, Jones and Henry I Willinms, Price $1.50.
New York oity : H. T. Willinms. 46 Beolanan stroot.

This Is the third of a series of useful volames which the above named pub-
lisher Is lssulng, with the design of collecting, In permanent form, an fm-
mense number of hints and soggestions relative to tasteful household orna-
mentation, some of which, hitherto, have appeared In family newspapers,
while others have been known only to few Individuals. The present book
tells how to make fancy work of all kinds, including paper and wax Sowers,
shell, leaf, and moss ornaments, bead and worsted work, and the thousand
knlek-knacks of ribbon and eardboard which ladies delight to manufacture.
It 1s coplously llustrated, handsomely bound, and the deseriptive matter s
plaln and caslly followed.

EXGISEER'S AND MBCHANIC'S POCKET BoOx. By Charles H. Hus-
well, Civil, Marine, and Mechunical Engineer, ete. New York
city : Harper & Brothers, Franklin Square.

Mr. Haswell's englnver's pocket book has been before the mechanioal
public now for over thirty years, so that there Is little necessity for here re-
capitulating its contents. It is one of the best, If not the best, of handy
books of reference extant; and (L must be & matter of some difficalty to sug-
gest any useful practical facts or tables which are not to be found some-
where among Its 700 pages. The present odition Is the thirty-second, and Is
fully up to the times, through fresh and careful revison of the contents, It
Is strongly and hand 1y ® din + In pocket book form, and can 11
be obtalned, postpald, by mailing $3,0) to the author, at & Bowling Green, 3

New York city.
CaTALOGUE OoF THE FISHES OF THE HERMUDAS. Ry G. Brown
Goode, Washington, D. C.: Government Printing Office.
This work Is one of a serfos intended to fllustrate the natural history col-

lections constituting tho Natfonal Museum, which were on rusted 1o the
care of the Smithsonian Institution by Act of Congress In 184,
CENTENNTAL COLLECTION OF NATIONAL SoNGS. Price 40 conts.
New York city : ¢, H, Ditson & Co,, 711 Broadway.
A collection of songs, more or loss familiar, which will probably be wel-
come to many people {n this year of celebrations,

Inventions Patented In England by Amoricans.
[Complled from the Commisioners of Patents’ Journal, )
From March 25 to April 24, 1896, Inclusive,

At Braxy, xrc.—Emplre Vacuum Brake Company, New York elty.
An Gux, xro.—A. A, Pope, Boston, Mass,
Atn Prsron.—A. C, Carcy, Malden, Mass.
Barst Tun,—A, Seligaburg, New York elty.
BeypiNo Tunk Prates, S, P. M, Tasker, Philadolphia, Pa.
BexpING Tunes, ¥ro,—O, Scofield, Vineland, N, J.
HINDING Siumaves,—8, Johnston, Brockport, N, Y,
Boor, ¥ro. ~R, 8, Manning, Trenton, N. J.
Boor-LasTixo MAOHINE, —F. 8, Hunt, Lynn, Mass.
Boor-8xwiNg MAcHINE, —~C, Goodyear, Jr., New York eity.
Baisrie-Duessio Maciive. —E, B, Whiting, 5t. Albans, Vt.
Caxe Macniveny . —G, W, Nelson, New York elty,
Canrminox AxviL —J. Saget, New Orleans, La.
Cuare. W, T, Doremus, New York eity.
DExrTaL Arrasares.—H. C. Howells, Flushing, X, Y.
RLasTio SxaM,—J, Bigelow, Boston, Mass.
ELmornio EXomAvING MAOHINE. ), O, Guerrant, Danville, 111,
Exorse Vavve.—E, Purvis, New York efty.
Frep Warxs Hearew, ~H. N, Waters of al,, West Meriden, Coan,
Gas Arranares, W, Il 8t John, New York city.
Gas Meren,—J. Morgan, New Orloans, La.
Gas Stove, w10.—C. ¥, Brooker, Wolcotville, Conn
Grarx Coxveves. —N, G, Stmonds, Boston, Mas.
Hoor Exraxven.—C. H. Shepard, Ellsabeth, N.J.
Homszsnor NatL, xro.—J. B, Wills, Keeseville, N, Y.
Ixamoron.—J, Fergus, Phlladeiphia, I's.
Macuing Guy.—F. L, Bulley, Indianapolls, Ind,
MaoxwEric Macuixe.~J, B, Fuller, New York elty, of al,
MANGLING AFPARATUS. =W, G. Lewls, Framingham, Mass,
MAsHING GRATY, 210, R, d'Henreuse, New York city,
MixiNe Macuixe. —F. M. Leghnor of al., Columbus, Ohlo,
OnsERVATORY ~L. B, Sawyer, Boston, Mass.
Paree Boxes, wro.—8, Wheoler, Albany, N, Y.
Paren-Currise Maomise, xro,—~W., Seott, Chicago, 11,
1 Norewg, ¥10,-M, Clomoens, Worcestor, Mass,
PLaving Canns,~1. N, Iohardson, Maldon, Mas,
Pruwsenving Fannics, 2re,—W, Thilmany, Cleveland, Oblo,
I"YnoTeousio Biaxat,—E. ¥, Linton, New Yo ghﬂ :

Now York, o

“ %

Rannway Woess.—A, Atwood, X
TP RO ENATON, 100, =0, H, Wickox, ¥
SarETy Onwok, w10, K. Winner, hifadelphia
Hasn Fastenen <N, Thompeon (of Brookiyn, N.
WHie ALans, k10, ¥, X, Wagner of al., Noew York.
BMOKING Pree —10 K. Manning, Trenton, N J.
Weawk Annmnrin, <D, K, Prootor, Gloucestor, Mass,
BrEaxnue Car, 4, Wellor, Phlladolphis, Pa,
Krirroon, —J. O, Moore, illadelphis, I's,
Texcine Fanwio.~8. Narlow, Lawronoe, Mass,
TurnsoMwrnn, -G, W, sehumachor, Fortiand
THEATING Onps, w70, <, MeC, Fryor, Now el
TrEATING PrAT, BP0, ~J. N, Rowe (of Roekingd,
TreaTiNG Woolr, #10.J. M. Dick, Baftale
Tone Cumanen.~O, I Rogers, Saybrook
Usnnerra, wro.—~0, #, Kirktiam, New York

Vexers-Cornixe Maowive, 1, T, Ilﬂld!‘




terican and Foreign Patents.

NICAL AND ENGINEERING INVENTIONS,

IMPROVED DI FOI MAKING WASIERS,
enwold, Buffulo, N, Y., asstgnor to himselt and Willfam

Seientific Imerican.

IMPROVED TOOTH-PICK MACIHINE, ‘

Leonard Andorson, Pulnosville, O, ~I'iis Invention conslsts of n
couplo of veneor guttors, one on ench of the two opposito wldos of ‘
the mundrel oareying the votating blook, and o splitting wheol for !
splitting the voneers (nto ploks.  The Inttor In poneed with tho
mandrel which rovolves the block fn suoh o manner thint the out-
Ung and the sphttiog whool move up to the blook in the same moms-

sne pliee—This 1sn die for cutting washom and

die in two sections that are sorowod togothor, and nt-
central puneh by shank and sorew nut to the lower soe-

IDIPROVED WINDLASS WATER BLEVATOR.
« Robords, Hutehinson, Kan,~This s an improved appa-

- rutux for mising water from wolls by wind whools or othor powor.

1480 vonstructed that two buekets iy bo mised and lowored ul-
oly, while the powor moves continuously In the sume direes

,‘ TMPROVED RUBY PIN INSERTER VOR WATCH MAKERN,
Curl H. E. Bechert, Oroville, Cal.—This Isa now form of spring
nippers for inserting ruby pins fn the rollom of levor watohes,

{ IMPROVED WINDMILL.

Willinm  Ford, Great Bend, Kan.—~This is & novel contrivanoe of
the wind wheel, whereby the fans aro self-adjusting to tho wind,
:(I&‘::. mnm ¢ O:tho wind W'ithont‘ tall vane, It also oon-

ts ofa contrivance of apparatus for nutomationll 1t
speed of the wheel, e

_ IMPROVED ELECTROMAGNETIC CAR BRAKES,

Philfp V. Conover, Keatchio, Lao~This conslsts In the employ=
ment of an electric helix and a sliding platon in connection with

~ IMPROVED FIREMAN'S ELEVATING LADDEIL.
~ Berthold Huber, Brooklyn, K. D., N. Y.—This s an improved ox-
tensjon ludder, which may be mised vertically or Inclined at any
desired angle. Tt is construoted on tho lazy tongs principle, the
sides being brought togother and the apparatus extended, by sald
sides being connected to two toothed seotions which are turned by

v IMPROVED MACHINE FOR MAKING CORES.

William J. Reagan, Pottatown, Pa.—This consists of w rovolving
stand, to which a number of core boxes of different dinmotors are
hinged, the length of the cores being determined by adjustable
plstons carrying tho core-supporting vent pins,

JIMPROVED BCREW-CUTTING MACHINE,

Charles W. Roberts, Cohoes, N, Y., assignor to Norman W, Frost,
of same place.—The object of this Invention {8 to improve the con-
struction of the muchine known as the C. W, Roberts pipe-outting
und threading muchine and vise, so as to make it more convonlont
in use and more effective in opemtion. It embodies & numboer of
useful and novel Improvements, mainly in construction, which it
i« hardly possible to desoribe without the ald of drawings,

IMPROVED FEED MECHANISM FOR THREAD WINDING,
Ambrose Gienudat, Neuvy (Norwood P. 0, NoJ—This s an in-
genlous machine for winding threads for making stamens for arti=
Neoinl flowers, and for othor uses. It winds the thronds rogularly
and at oqual distanoes apart, or at o greater or 1oss distanoo s may
be desired. .

IMPROVED RATLROAD RAIL CHAIR,

John L. Rabmsteck and Charles W, Rahmsteck, Rahway, N. J.—
In this device a movable plate is made to fit between the rails and
the inner surface of alock flange, and is provided with toes and
waodges, constructed and arranged to op in ction with
cach other.

FRICTIONAL GEARING.

Moses Ray, Valley Grove, West Va—Thisinvention relates to the
transmisgion of power to machinery through smooth-faced friotion
wheels, and consists in armanging the shaft that drives the machin-
ory in bearings that are held forward with greater or less pressure,

according to the chamacter of the work, while it will yield to any |

undue strain to avold fracture or injury to any part of the machin-
ery.
IMPROVED METAL-CUTTING MACHINE.

Jacob Schofield and Joseph Stovens, Newton, In.—This machine
is for shearing off picces of lron of different thickness, and com-
prehends two cutting jaws, of which the lower jaw is adjustable to
different hights, while the upper jaw is brought down by suftable
lever power.

IMPHROVED MACHINE FOR MAKING TWIST DRILLS,

Edward 8. Taber, New Bodford, Mass.—This isa machine for mak-
Ing twist drills with increasing piteh or inclination of the grooyes.
It consists of & gmduated cam combined with the mandrel which
advances the blank along and revolves it to the outters, which
causes the advance of the mandrel to increaso In speed as the work
progresses, and thus Incroases the pitch.

IMPROVED MIDDLINGS SEFARATOR,

Joseph P, Reel and Androw J, Boyler, Codarville, HL—This inven-
tion comprises s reol in which the fine middlings are first soparated
from the Hght coarso mattors 1o be discharged, and alr blast appa-
ritus and sleves for soparating the remaining middings from the
residue passing out of the tall of the reel,

IMPROVED HOSE COUPLING,

George W. Price, San Fruncisoo, Oal—This invention oonsists of

a tapered ring outalde of the hososaid ring serewing into one of the

parts of the coupling over another tapored ring insideo the hose, o |

s 1o bind the hose und thus attach it 1o the coupling.  There is al-
»0 a kind of detachable hinge joint at one side of the coupling, and
sliding koys and boods at the other side, for fastening the two parts
of the coupling.

IMPROVED CUTOFF FOR WATER CONDUCTONS,
Willlam P. Myor, Terro Haute, Tod,~This cut-off is sdapted for
Ieaders of bulldings. Itis oaslly shifted to direot the water Into
one or the other of the discharge pipos, and will slways Indicate In
what position the shifting spout may be sot,

IMPROYED FEED WATER HEATEN.

gamuel N. Hartwell, Wollaston Hights, Mas.This conalsts
malnly in the combination of » foed water hoator with a groase
condonser, through which the exhaust steam Is passod, tho steam
then boing drwn (o the heating chamber, to which the food water
js conducted (0 a spray through a colled plpe with perforated end,
The alr which sceumulates in the heating chambor Is drawn off by
an slr pipe leading to s fue.

IMPROVED CAR COUPLING

Martin V. Remaly aod Josoph ¥, Kinnard, Kittanning, Pa.This
ear coupling couples readily without the stopping In of the attend-
ant. It eonsists of & drswhond having a oentral bottom rib, with
wdo opendiogs or rovesses for the coupling Hok to swing thereln,
The coupling Mok rests, by n contrsl cross plece, on the rib, and
couples with u pivoted hook of the drawhosd of the adjoining
wnr

ure that it s veduced by the outtors, thus nutomationlly outting

| at one opemation, being intendod g bo usod with o | the blooks inta plokey, without furthor attontion, after the blook Is
press or punoh, The Invention consista {n making PVt o0 the mandrel,

‘ IMPROVED STOP WATON,

| Henrl AL Lugrin, Now York city.—This Invention consists, first,
| OF o quarter socond hand and (s dind, located on the top of the
L watch movemoent nstead of tho fuce, whereby the hand can be
| geared with less compliontion of muohiery than whoen located on
the other slde; second, of o minute haod loeated on the same side
of the movement and ut one slde of the center post, 50 s not to in-
torfore with tho quartar second, in combination with o short sec-
tion of a dinl ta bo used, If noeessary, for counting minutes ; thicd,
of the adjusting lover, for shifting the quarter second baok to the

starting polnt, also wreangod for shifting the minute hand back at
tho same time.

IMPROVED MACHINERY FOR DRESSING LEATHER.
Harrison D. Chomberlin and Justus P. Luther, Berlin, Wis.—This
is an Improved muchine for scouring leather when takon from the
vty and substitutes maohine Inbor for the tedlous process of
scouring by hund by moeans of n machine, It s n combination of
the stones and brushes nppliod to plvoted arms of u revolving

shnl‘l:.. Gulde rings or wolghts hold the stones and brushios to thelr
work,

IMPROVED HAIHEADING MACHINE,
Ella J. Crosby, Sabuly, Town.—This (s n rubbor-covored baso
plece, in connection with an adjustable nssorting pleoe, that swings
above the base piece and hoeads the hair by friction thorowith,

IMPROVED WINDMILL REGULATOR.

Solomon Vermilya, Plain View, Mino.—This Is an improved rog-
ulator for windmills, and conslsts of a friction pulloy oporated by
o fulerumed and wolghtod lever In connection with n governor, tho
I;iulloy opernting o windluss that throws the wheel inand out of the

nd.

IMPROVED LIFTING JACK.

John B. Fayette and Lorenzo Meeker, Oswego, N, Y.—~This im-
proves the construction of the Ufting jack, for which lottors patent
were granted to same Inventors, July 18, 1875, 80 a8 to give it a
greater range and a greater nccuracy of adjustment. When o mov-
able tube standard has been adjusted at the proper hight, it Is
locked in place by turning an eccentric. T'his construction enables
the Jack to be ncoumtely adjusted to any desired hight.

IMPROVED EARTH AUGER.
Oscar Rust, Macon, Mo.~This improvement relates, first, to the

)

| or foree required to operate it is reduced; and, secondly, to the
] censtruction of the hewd of the auger, and parts connected thore-
with, whereby it is ndapted to slide up and down on the boring
shaft, so that it may be removed from the well or hole without
ruising the shaft, and whereby also certain othor advantages are
uttained In practical operation of the suger. It (8 an improvemoent
on letters patent granted on August 3, 1875, to the same inventor.

el B

NEW TEXTILE MACHINERY.

IMPROVED FULLING MILL.
Joel M. Baldwin, Evans' Mills, N.Y.—This improvement in fulling
mills consists, essontially, of a shaft running through a middle
' opening in the hammer heads, and working them by an eccentric
'in said opening, By this, space s economized, the mill can run
| faster, and the contrivance can be located above the loor. The
1 improvement nlso consists of a construction of the box und framoe

! in part of metal, making & more permanent mill.

IMPROVE WARP TENSION REGULATOR,

Alexander M. Fyfo, Cornwall, Cannda.—This is an improvement
in the class of warp tension regulators in which the rollover which
the warp passcs from the warp beam, is arrunged to be shifted in
position, corresponding to the beat of the lathe, by means of lovers
connected with the latter. By the drmngement the roll will move
toward the harness when the lathe swings back after beating up,
and at the same time the shed opens; and when the shed closes the
roll will move back again us the boat-up tmkes place, thus relieving
the warp of undue strain by the shed, and at the same time making
| uniform tension.

- et & —— - -
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED BARBED FENCE WIHE AND BARR FORMER,

William H. Jayne and James H. Hill, Boono, lowa.—The first tsan
improved four-pointed fenoe barb, composed of two pleces of wire
bent into the form of a U, from opposite sides of the fence wire, in
such a way that the bend of each plece may be between the arms
of the other. The arms are heat down upon and around the mid
fence wire, leaving the four points projecting in opposite diroe-
tons, The same Inventon have also dovised unid Improved s fence
barb former, which s an lmprovement on o similar dovice for

| which lettors patent were granted to them January 18, 18T The
| tnvention consists in an mproved barb, four slotted disks, and the
! three handlos, connected together and oporating sous sultably bemd

the wire.

IMPROVED WIRE FESUE TIGHTENEN

William F. Danjols, Lime Spring, Towa. —In uslng the device n bar
1s hooked upon thoe wire, and a oylinder s put In in such & way that
tho wire to be tightenod may pass fnto (s slot botween the arms of
the bar. The eylinder fs then turned, winding the wire around i,
until the sald wire has been drawn to the desired tonsion, where it
is held by s pawl and mitchot whoul.

IMPROVED TOY BOX,

Joseph Kaysor, Now York olty,This laa box for candles, ool-
Tars, and othor purposes, which produces, by thoe opening and clos.
| tng of the drawer, n ochunge of pletures on tho top part of the box.

IMPROVED GLAZED FLAID PAFER

John ¥. Marsh, Springficld, Mas, asignor to Springfield Glased
Paper Compuny, of sng place. —This Is a now method of manufac-
turing glazed plald paper, consisting of the following stops consec-
utively perfarmed, namoly, conting the papor with an ordinary
glazing prepamtion, ruling the ginzed surfaces in sultable colors
and desigus, and finlshing or ¢lazing the conted and ruled surface
by polishingor pressing the same.

IMPROVED COFFER SUELLER,

José A. Mosquers, Carscas, Vencauolh, ~This s a machine fore
shelling coffoe In s rpld manner, so thist the boans are frood from
the shells or pods without bolng crushed or broken, [t consists of

form of cross section of the body of the auger, whereby the deaft |
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IMPROVED BAYONET,

Samuel W, HilL, Pittsburgh, Pa.—This is o mmrod and bayonet
comblned In onoe deviee, nnd so constructod that it sorves for both
purposes equally ns woll as the ordinary ramrod and byonet do
for tholy respootive purposes,

IMPROVED MIKRON,

Honry Goldberg, Hoerkimer, N, Y.~This Is a reflooting mirror,
suspendod from the colling by means of straps attached to the sldes
of the frume, pussing over pulleys on the celling and nttached to n
singlo adjusting steap, It ean bo convenlontly manipulated by a

| person standing hetween tho ordinary mirror and the suspended
roflecting mirror,

IMPROVED REVOLVING SCRAFER,

Edward Hubior, Marion, O.—~This Invontion consists in inwardly
ourved upward oxtonslonk formed upon the roar ends of the sldes
of the scraper, nnd in an apron attachod to the orows bie of the
hiandles to overlap the back. The oxtenslons rost upon the curth
when the gernpor 18 tipped over, to prevent the oarth from belng
| seraped up by the buck, The npron prevents tho warth from alip-
| ping over sald baok.

IMPROVED CAKE CUTTER.
James Colling, Central Clty, Col. Ter.—This consists of & cutter
with & central sliding and spring-acting part for forming und cut-
ting, simultancously with the outer purt, the article to be pro-

duced.

i -t —

. NEW w&%nivonmo AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMIPROVED VENTILATING CAR,
| Bdward €, Ihbotson, Chelsea, Muss—Dinphragms of wire are
| plaged beneath the portion of the roof which extends over tho plat-
form. Above the dinphragms wre chumbers which communicate
with tho Interfor of the car, nnd also with cowls on the roof, The
alr enters under the dinphrgms and escapes by the cowls

IMPIROVED GATE,

Emerson Lyon, Stoughton, Mass.—This gate Is suspended on roll-
| erg, sttuchod to hangers from an upper cross bar,  For the pasnge
| of wide or high loads the gate (s pushed back, so that it and the bur
lare balanced upon u post, and the gato and bar are then swung
' around upon the pivot of the post into & position parallel with the

ropdwny.

[ el B >

, NEW HOUSEHOLD ARTICLES,

IMPROVED DISH CLEANER.,
¢ Robert W. Chappell and Isaac Mayfield, Spencer, Ind.—This in-
vention sists in ing a chamber for holding the dishes or
other articles with the upper part of a pump cylinder by a pipe, and
with the water tank by a spout; also, in using a gate and rack in
connectioa with the dish chamber.

IMPROVED STEAM COOKING AFPPARATUS,

Stillman Wilkins and James D. Murphy, Abingdon, IIl.—This
consists of nseries of traps, through which pass concentric tubes.
When the cooking s to be wet the bottom of the section is made
| flat, and the part of the tube above sald bottom Is close, or made

without perforntions. When the cooking is to be dry, the bottom

of the soction is concaved, und the part of the tube above sald bot-
| tom s perforated, so that the water of condensation may flow down
through the sald tube. Any desired number of sections or trays
may be used, and the upper section or tray s provided with a coni-
cal cover, which brings the steam to the center.

IMFROVED STOVE FIPE THIMBLE,

Charles Inward, Riceville, Iowa.—This is an improved thimble for
connecting a stove pipe with a chimney, or with a wall or celling
through which it passes. Itis formed of an Inner part, provided
with the collars, and an outer part, made in balves. One balf is
made in one plece with the inner part, and the other part is hinged
nt one edge to the edge of the first half, and seoured at its other
odgo by a band scrow and lugs.

IMIROVED CLOTHES WRINGER,

Samue! F. Leach, Chelsen, Mass.—This s an (mprovement in
the clothes wringers formed of two clastic rolls armnged to work
in frictional contact and rotate In opposite directions. The ohject
is to reduce the friction incldent to the use of such wringers in
consequence of the pressure of the springs. To this end a pair of
spiral springs is applied at each end of the rolls. and they are con-
nected at thelr upper ends with a cross bar carrying small friction
rolls, which are mounted In s small frame and bear op the journal
of the upper roll.  The journals of the lower roll are supported on
similar friction rolls

IMPROVED STEP LADDER.

John Calvin Rlauvelt, Blauvelitville, N, Y.—This mainly relates to
an improved construction, whereby a step ladder may be readily
adjusted for use as o Jadder, without it belng necessary to turn it
away from the wall or other object.

IMPROVED METHOD OF MAKING TEA AND COFFER,

Jonathan Miller, Himrod’s, N. Y.—This Invention relates to a
new method of preparing decoctions or infustons of ten, coffes, ete,,
and it consists in the method of filling a tight and unylolding cham-
ber full of the ground coffee or tea, and then pascing the hot water
through the same, whereby the expansion of the gralne conseguent
upon the absorption of the water produces a conslderable pressure,
whioh, in the unylelding chamber, fills up the Hite Intorstices or
channels botween the graing thereby proventing the flne dust or
pulverized portions of the coffee from belng washed through and
compelling the water to permeate the pores of the coffee gralns in
fts passage through @ the sald expansion in the filled chamber sot-
ing in the nature of & pross, so that the bulk of the coffee is held &s
in n solid mass bolow the supermatant wator,

- .- -
NEW AGRICULTURAL INVENTIONS

IMPROVED FROIT PICKERS" BASKET.

Orville W, Odell, Woodhull, N. Y.—This s a bucket s construe-
texd that the pleker onn lower 1t and empty the frult without oom-
Ing down from the tree and without Injuring the trult. The novel
features consiat in armngements for allowing the bottom o open
and the fralt (o osoupe,

IMPROVED CULTIVATOR

Casper Oohrleln, St Paul, Mino.~This Inveation may bo sdaptod
as i furrow opener, to muke furrows for the reception of the seed,
and mkos may be attached to it for eaitivatiog potatoes, by loosen.
Ing tho soll and tearing up weods.

IMPROVED CHECK HOW PLANTEN,

Joscph Rothehild, Sholbyville, Ky.~In this machine are embod-
fed now and fngenious devioes for dropping the sced at o groateror
Jows distance upart, the mljustments of which are effocted by &
slmple lover motion,

| IMPROVED WHIPPLETREE ATTACHMENT ¥OR W e
| Thomas I Byldwin, Troy, PuThis conststs of the roller oo

| & grooved and notobed rovolyving eylinder that Lronks the sholls In - monly connooted to the plow  beam, for Ma“, o 00

connection with sultable knives. The lowoer soparating kuifo s | furrow. It also holds up the whitffetreos und

placed nearer (o the oylinder thao tho upper breaking koife,

vonts the horsos from steppiog out of the traoos,




|
l
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 Tawertion under this head (s One Thl-
for eoch dnsertion. If the Notice ex-
r One Dollar and a Half per Line

Tmplementaand Industrial Machin-

The Photo-Bogrving Co, hnye boen obliged to
romove from @ Cortlandt K. to a targer bullding at @
Park Piace.  Thelr Rellef Piates for Newspapor, Hook,
and Oatalogwe Tiastrations are rapldly taking the place
af Wood Cuts and are unsurpassed. See sdyertisoment
1n snother column of this paper.

£ por cont saving In fuel, oran equal smount of
axtra power guananteod, by applying the B8, Condenser,
A, Sault, Consulttng Eng'r, Gon. Agt., Now Haven, vt

For the best Patont Self-Opening Gatos for Car- |

riagos, In any Stylo of Wond or Iron, sddress Cottom &
Ca., Dayton, ONlo,

A Handbook of Eleotrical Testing, Iy H. K.
Kempe, 12mo,000, 82, B.& ¥ N . Spon &6 Rroome 81N, Y,

Improved Radial Drills—25% now In use. See
samples (n Centennial, or send for Clrevlar. Hilles &
Jénes, Whmington, Del,

A Washboard Putont, dated Sept. 1858, worth
#5000, for 81,000, K. K. Meath, Rochestor, N, Y,

Wanted—A sobor, stoady man, who tharoughly
undemstand Mustiroom Culture and other Gardening. Ad-
dross M. M. Towne, Harvard, 11,

Enamel Dial Makers, send address to W, B, Des.
per & Co.. M0 s of Water Metors, Worcester, Mass,

Molesworth's Pocket-Book of Usoful Formule
and Memoranda for Civil and Mechanteal Engineers. 18th
edtion, Together with a contribution on Telegraphs, by
R.8. Brough. Price #2. E. & F.N Spon, M6 Broome st, N Y,

Yor Sale—State Rights on Wehrle's Patont Cone
tennial INumioator. Sells on alght, Send for ciroular with.
ont delay to Jox, Welirle, Belvedere Houwe, N. Y, etty,

Split-Pulleys and Split-Collars of same prioe,

N, and app s Whole-Palleys and Whole-
Oollars. Yocom & Son, Drinker St., below 167 North
& i St Phlladelphia, I,

Rights for Sale—~0Of rocently Patented Sewing
Machine Attachment, Big chanoe for dealors in Patents,
The Varlety Man'f'g Co,, 1% Doarborn St,  Chicago., 11l

To M'f'rs and Machinists—Parties desiring Solf-
Yooders attached to Machines formerly Fed by hand, or
Improvements otherwise, addres Inventor, Box T N, ¥V,

For Sale—3s5 in.x1644 ft. Lathe, $400; 18 in. x84 ft.
do., $185; 15 In.x8 1. do., $100; 812, Planer, 8400; 6ft.do.,
25 ; 14 in. Slotter, $30; Profiling Machine, §X0; Lincoln
Miller, $30. Shearman, & Cortlandt St., New York.

The Bastet Mugnetie Engine for running Sewing
Machines, Lathes, Pumips, Organs, or any Hght Machin-
ery, 122 to i horso power. Agents wanted. Addross
with stamp, 1,118 0h #t., Phlladelphia, Pa.

Paxter Wrenches fit cormers. Prices
reduced. Greene, Tweed & Co,, 15 Park Place, N. Y.

The French Files of Limet & Co. bave the en-
dorsement of many of the leading machine makers of
America. Notlce les in Machinery Hall, C 1al
Exposition. Homer Foot & Co., Sole Agents, 2 Platt
§t,, New York.

Centennial Exhibitors, buy your Belting in Phil-
sdelphia, from C. W. Arny, 148 North 8rd st., and save
frelght and trouble. Satisfaction guaranteed.

Walrus Leather and Walrus Leather Wheels for
polishing. Greene, Tweed & Co., 18 Park Place. N. Y.

Trade Marks in England.—By a recent amend-
ment of the English laws respecting Trade Marks, efti-
zens of the United States may obtaln protection In

Great Britain as readily as in this mu-y.nndunbo‘tl

the same cost. All the necessary papers prepared at

st and Doniostie Uae, TLTLATon & Co. N Y. |

American,

[May 27, 1876.

Scientific

‘Innmn 1ton oo p. 344, vol. 81.—W. 1, D. will find
|dlmllonl for making friction matehes on'p. 75,

vol. 3.~ D. 1, will find » recipo for paint for out- |

| door work on p, 40, vol, 31, Collulold fs described
"an p. 23, vol. 8., MeG. will find s rocipe for wa-
torproof glue on p. €2, vol. &K D, B, will find
Atrections for separating alumion from elay on p.

commend n bollor genle proventive unless wo know
whint fmpuritios tho wator contalns, M, M, H.In
fnformed that his query as to the wagon whool I
answored on p. 56, vol. 813, T, R, should sonsmit
A physioln, W, J. will find an answer to his query
as to pltches of gas pipe threads on p. 178, vol, &,
% L It will find s reolpe for rabber coment on
| 30, vol, 30, W. M. will find a treative on taxi-

dormy on p, 160, vol, 82, <AL will find o dosorip- |

ton of the prooess of refining potrolonm on P
MO, vol, 20,4, J. 1L will ind directions for hronz-
i castings, on pp. 11, 85, vol. 8.0, 0 K, will
find dircotions for annealing gold on p. 200, vol, 2%,
D, C. W, oan coment rabber to cloth with the com-
pound deseribed on p. 28, vol. 8000, H. should
address o manufnoturer of afe compromom. - LM,

will find direotions for steaightening wire on p. |

900, vol, -G, W. B will find diroetions for mn-
King Viennn yoeast on p. 185, vol. 83, W, N, 8 will
find directions for making marine glue on p, 42,
vol, 2 A, L. L will find direotions for making
rubber stamps on p. 158, vol. 81 —F, 1t 11, should
address the manufacturers of the rifle In question,
~E. T. . will find directions for fireproofing
shinglos on p, 280, vol, 28—F. M, H,, A. L. H, E
[PB, HLA T LA B, LB KA D R, WM,
LWL P M, B0, and others who ask us to rocom-
’ mond books on Industeinl and solentific subjeocts,
| should address the booksollers who advertiso in
| our columns, all of whom are trustworthy firms,
| for eatalogues,

(1) J. 8 B. says: [ have a room divided by
| 0 partition wall, over which Is a space of 2 feot ;
I and I wish to know how mirrors may be plaoed so

that a person In one room can seo n particular
lpolm. fn tho other? A. Place nmirror over the
| partition {n such a position that it will reflect the
light coming from the desired point in one room
to the observer in the other.

(2) A. McC. says: 1. There is an engine in
this vicinity 18x 24 inches; it runs at %0 revolutions
/& minute with 80 Ibs. steam, and cuts off at?%
| stroke. It is estimated to supply about 50 horse
power. It takes steam from two bollers, each 4
feet in dinmeter by 14 feet long, ench containing
58 three inch tubes. The grates aro 446x8lg foot,
and are sct 22 inches from bollers. The bridge
wall is 6 inches from boflers, and there is a good
draft. This engine requires on an average 134
tuns of Illinois coal per day of 10 hours. The
company are greatly dissatisfied at the amount of
coal burnt, and wish to find somo way to reduce it.
Is the amount unreasonable? A, Under the con-
ditions stated, the engine is not working ns econ-
omically us could be desired. 2. Can you suggest
any improvement in the setting of boilers? A
Before making any change it would be best to find
out the cause of the excessive consumption,

whether it is due to defects of the engine or inef- |

ficiency of the boller, and this could only be de-
termined by experiment.

(3) W. J. McG. asks: 1. When was the

this Ofice. For farther faf S ARvae Rk xphnct Uranus in peribelion? A. Uranus will be

.« B Park Row, New York oity.
Gas and Water Pipe, Wrought Iron. Send for
prices to Balley, Farrell & Co.., Pittsburgh, Pa.

Shingles and Heading Sawing Machine. See ad-
vertisement of Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solid Orig-
nal Emery Wheel—other kinds imitations and inferfor.
Caution.—Our name is stamped In full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best 1« the cheapest. New TYork Belting and Pack-
ing Company, 37 and 3 Park Row, New York,

Steel Castings, from one 1b. to five thousand 1bs.
Invaluable for strength and durability. Clreulars free.
Plttsburgh Steel Casting Co,, Pittadburgh, Ps.

Por best Presses, Dios, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brookiyn, N. Y.

For Solld Wrought-lron Beams, ete., seo adver-
thement. Address Unlon Iron Mills, Pittaburgh, Pa.,
for ithograph, &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fioe Gray Iron Castings
1o order. Job work solicited.

For Solid Emery Wheels and Machi , send to
the Unlon Stooe Co., B Mass., for oo 5

For 2nd Hand Portable and Sta Bollers
and Engines, address Junios Harris, nMn.

Use Blake's Beolt Studs for Leather or Rubber
Belta. Greene, Tweed & Co., 18 Park Place, Now York.

Comer Cutting Machine, Chocolate Mill, Bolt
Cutter, Lettor Press and Stand—all st Bargains. A. B.
Cohu, 19 Water M., N, Y,

See Boult's Paneling, Moulding, and Dovetailing
Machine st Centennial, il. LS n'c.'a for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creck, Mich.

.‘l.l‘rllnunc Prosses and Jacks, new and second
. Lathes and Machinery for Pollaiing and Bufing

Metals. E. Lyon, &% Grand Street, New York.

Spinning Rings of & Superior Jity.—Whiti
vilie Spianiog Ring Co., Whllllnn'lll?.u:lm,: hiSos-

For best Bolt Cutter, at greatly reduoced
Mdress H. B, Brown & Co., Xew lln-{n. l'nlcm. i

Diamond Tools—J. Dickinson, 4 Nasao St N. Y
Temples and Ollcans. Draper, Hopodale, Mass

All Fruit Can Tools, Ferracute W'ks, liridgoton, N.J

W, P. will find something on the use of
petroleum in boflers on p. 164, vol. ®, As 0 zine
in bollers, seo p, 315, vol.84. Enginoers of ploasure
stenmobnis must be duly lNeensed, Seo D, 228, vol,
a2.—C. H. B, will find o table of the values of met-
als on p. 160, vol, 82, We publish an indox in each
volume.—C. B. It will ind directions for gnlvaniz-

| in perihelion in January, 1883. 2. Were Mars and
Jupiter in aphelion during October, 18747 A Yes,
Jupiter on the 24th, Mars on the 25th. 8. What
| angle will the equator have to the ecliptic at the
middle of the next Platonic year? A. A Piatonic
| year is a period of time determined by the revo-
lution of the equinoxes. This revolution, which
is calculated by the precession of the equinoxes,
| is accomplished in about 25000 of our years. As-
| suming that the Mosaic record of creation is cor-
| rect, this world is now near the end of the first
quarter of the first Platonic year, and astronomy
has not informed usexactly in what position the
earth will be in 30,000 years hence; but from the
latest observations, the angle will be between two
and throe degrees less than at the present time.

| (4) H. B. asks: How can | calculate at
what rate of interest, compounded yoarly, 82,000 is
of the present value of 120 monthly payments of
$40 cnch, first payment due st the end of one
‘month? A. We believe it would be necessary to

|

solve this by interpolation, calculating present |

values for different rates of Interest.  Some of our
readers may be interested in making the solu-
| tion.

(5) J. D. R.says: A brother and myself
are about buflding & small steambont, but differ in
regard to the kind of engines. We want to use 2
engines 10 inches in diameter,to drive a main shaft
at M to 25 revolutions per minute. My brother
contends that 10x12 engines, gearod 50 as to make

| 4revolutions to one of the shaft, would be best,
while I contend that 2 engines 10x48 inches, at-
tached directly to the main shaft, would be less
liable to bremk and use no more steam. Which
would you recommend? A, Wo think your plan
is prefermble.

(6) M. C. Jr. says: | am using 2 engines
(on the same shaft, working at right angles to
ench other) 84 Inches in diameter and 30 inches
stroke, making 3 revolutions per minute, with an
indieatod boller pressure of 85 lbs. to the square
inch. How many feot of 2 Inch gns pipe (entirely
surroundod by cold water) will it take to condense
the exhanust steam from those engines, and leave

| the water so condensed at a tempemture of 170°
{ Fah.? Can I attach the end of the 2 inch pipe to
| my feed pump directly, in place of the air pump,
and so force the water back into the bofler as fast
| ax it Is condensed? A. We do not think you can
| make this arrangement work very satisfuctorily,
(7) B, F. H. asks: 1. What would be proper
| dimensions for n steam ynoht about 20 foot In
Ulength? A, Make it of 5 foet beam and 2 feot
Araft. 2. What would bo the proportions of an
engine, boller, and serew, and the pitch of scrow

o1, vol, B8 LW s informoed thist we eannot re- |

nocossary to drive the boat at a speed of 5 to 10
milos an hour? A. Usen propeller 2 feot in diam-
oter and of 3 feet pitoh, and an engine 8 by 5 inch-
o8, Doller should be 28 inches in diameter, 334
feot high,

(%) Y. E. says: 1. We have twin tubular
bollors, the tubes of which have been In about 4
yours, and are now giving out. Wehave had 3 new
ones put In ginco last summer, all o the lower
row, They all ook wheroe thoy nro expanded,
Just behind the front boller hond.  As I think § or
| B yoars too short o time to lnxt, T want to know If

you cun asslgn any cause for thelr fallure. We

use tannste of soda, and the tubes are not badly
sonled, Wouse common tallow In eylinder, and
hont the feed water with oxhaust steam. A, Tt Is
not uncommon for tubes to glive out In this tme,
ovon with careful manngemoent ;and as in othor
onses thoy Inst mueh longor, the rosult s commaon-
[y atteibutod to defootive materinl. 2, Whon wo
| Dlow some water out of the bollers (which we do
onoe or twioe n day) and open the blow.off cock
wide, thore s 0 heavy Jarring In the bollers,
the cheok valve mttles, oto. T think this {s cnused
by the conneeting pipes botween boflers nnd mud
drum boing too small,  Can sald jareing injure the

Ltubes? A The Jurelng you spenk of cortainly does |

| no good, and we think It would be worth your
| while to have it stopped. 8. How was Mr. L.
| Cooper's boller of 1 inch gns pipe (described In
| No. 18 of your current volume) bullt? A, Mr.

Cooper will perbaps oblige this and several other |

correspondents by roplylng, 4. Are self-pnoking
or steam-packed rings In oylinders genernlly con-
| gldored botter than common cnst {ron rings tight-
| onod with springs? A, There is congldernble dif-
forenoe of opinfon on this subject. 6. Will n glnss
witer guge, plnced about 8 feet from boller and
| conneoted thereto by half inch pipe with two ol-
bows, show the hight of water correctly, or should
llho pipes be larger, or the gages be nearor the
boller? A. It would be better to use lnrger plpes.

(9) W. E. D. snys: 1. | have a second hand
upright {ron boller,12 inchoes in diameter and 4 feot
long : when new, (t was tested to 130 1hs, pressure.
Would it be safe to put in 12 one inch gos pipe
flues, and use it for running an engine? A. We
think it would answer with a single flue through
the center. 2. Which way would be the best to
sct It, upright or horizontal? A. Set it upright.
It would be well to test it before use.

(10) E. A. McC. says: 1. I have for several
years used large quantities of peaty muck for
bedding stock, and asan absorbent of the liguid
manure and the gases from maoure while fer-
menting. The bedding and green muck forms
from a half to two thirds of my compost, which I

woeks and turning once or twice. I havenow a
pile of peat muck which was put in wet last fall,
with two wheelbarrow loads of green horse man-
ure at the bottom to start the heating. A few
days since, with thormometer at 40° outside, the

porature of 126°. Professor Kedzie, of the Michi-
gan Agricultural Collego, says that this brown
peat muck, so abundant in our Michigan swamps,
fs worthless. Is this a fact? A. Professor Ked-
zio's opinion is very probably correct. 2. Does
heating benefit or fojure it? A, It Is to some ex-
tent beneficial. 3, Can sulphuric acld be used, on
green peat, as a heating agent? A. No.

cllipse,how can we find the two diameters? A. You
must ASSUme one.

(12) C. D. P. F. says: In a country place we
use water from the river, and it is not clear. We
pump by steam through some 1,000 feot of pipe to
a clstern about 130 feet above the river level. By
the peculiar formation of the river bank, we had
to place the steam pump some 20 feet above tho

a small box filled with sand placed in the clstern,

and the pipe leading to the house, but it was so
| small it would not answer. In addition, the iron
| pipe stains the water; and baving been affected by
| water taken through s galvanized pipe from the
well, we are prejudiced aguinst this form and also
lead pipes. How can we clean the fron pipe to
prevent the discoloration? A, As to filtering the
water, see p. 267, vol. 4. We presume the fron rust
shows {tself in the water only when the pump is
| first started, and the water afterwards runs clear.
1f this {s so, you should armnge your plpe with
faucets to admit of discharging this disoolored
water outside of your ofstorn, and also to exhaust
your pipe when not In use, that the waret may not
then stand iIn it .

(18) J. O, asks: 1. What is the best mate-
rial to use in the division wall of a double house?
I have tried a brick one, but one can easily hoar in
the next housoe. A, Where you have tried brick
your wall was probably only 8 inches thick, and
the floor Joints meoting at tho center of thoe wall,
they loft, In shrinking, open crevices through it
If you make the wall 12 (nches thick, and place 4
inches of brick botween the ends of the floor
Joists, your wall will be tight enough.

(14) J. B. T, says: We have been heating

a new church, 40x00 feet, with a single hot alr fur-
nace In the basement, placed In the coenter, about
20 feet from the front, with one large register in
middle alsle, direotly over furnnoe. The ohurch
is only ono story high, and tho excavation in the
ccllar, where the furnace {s placed, runs noross the
whole width of church and oxtends back to the
' furmnace. There are two open windows about 2
21«-1 square (nsido walls of ocollar, about 4 feet
| from front. One of thoso has a trough about 1 x2
| feet, running in hortzontally, nbout 12 feet parallel
! with front wall, for cold afr, There is no vontiln-
tion In colling.  Our trouble is that In very cold

weathor wo cannot got the thermometer (plncod

ahout 4 feot abave floor) higher than 58° op60* Fah.
yot with this amount of heat below, the alr in 'h:
gollery that runs noross front of church, nbout 12

consider very valuable after heating for several |

pile showed, at 18 inches below the surface, & tem- |

(11) L. H. E. asks: Having the area of an .

river, and the question is what kind of filter we |
should use, and where it should be placed. We had |

foot high, Is 8o hot as to be almost unendurable
Can you toll me what will remedy this? A, Try a
vontilating rogister under on h window communi
ploating indirectly with the exterior alr; this will
enable the heated alr In the upper part of the
church to expand, and drive out the cold vitinted
air at the bottom

(15) 0, 0. 1 psks: 1. C n the stroke of a
gommon slide valve of an engine be lengthened
by the ccoentric? A. Yes, by employing an eo-
centrie baving more throw. 2. Which is the most
voonomioal In fuel, to set the valve at a quarter of
un fnoh lead, coutting off at one half stroke, or at
one sixteenth lead, cutting off at three fourths
stroke, dngine running at 8 revolutions s minute?
A. Cutting off at the half stroke would be the
most economienl, Your condition of lead should
be Just rovomed, however, sinoe, the longer the
wtenm follows, the gronter the neocessity for lead.
% In common binok ofl good ta put In a boller to
Koep It from sealing ¥ A, Some people recom.
mend It bhut the value of an anti-Incrustator de-
ponds on the quality of the water used,

(16) A. B, C. nnke: Wil 1 lose power by
belting o saw and grist mill so that the belt wil
run from bottom of deiver toward driven pulloy,
und returning on top? AL It s botter to run the
| belt the othor way § but the difference, If the belt

Is glven nmplo width for (ts duty, will not be prao-
tonlly approcinted unless the bolt Is very long, or
| of very common leather.

(17) J. J. nwks: 1. Is it possible to casohar
| don cast Iron? A, Yes. 2. Could onr axle journals
| bo hardened by the application of any substanes
Iwhlla- in motion, ko ns to become harder by frie-
tlon? A. Not more than they would be by the
casohnrdening which ordinarily takes place on a
| surface subject to friction under s prossure. 4. Is
ohilled cast fron or casehardened fron the hardest?
| A. There Is a very little difference in fayvor of
| chilled cast fron.,

(18) O. D, asks: Why are rubber gaskets
injurfous to boller plate? T have severnl manhole
plates in my bofler, und the edges of the sheet fron
corrode awny quite rapidly.  What action, if any,
does the rubber have on ifron? A. Possibly the
sulphur induces a chemical corrosive action.

(19) J. D. J. asks: 1. Can the lap on a slide
valve be increased or diminished =0 as to make |
cut-off at any point desired, by setting the eccen-
tric 8o ns to give the valve more or lesslead 7 A
No. 2. Yousay that a person who wants to run a
stationary or portable engine in New York city
must furnish a certificate of competency to run
an engine. Where can he get the certificate? A
Inquire at the police station of the district.

(20) G. 8. N. says: My engine is 2x6 inches
with a fly wheel 15x2%§, making 20 revolutions per
minute. [ wish to drive a lathe whose changes of
speed on cone pulley are 8, 53¢, 44, and 3} inches.
What sized pulley must I bave on drive shaft to
,ummmm proper speed? A, Use one 10
inches in diameter. .

(21) P. F. says: If the packing ringsina
cylinder were subjected in their travel at one point
to a steam pressure of 275 Ibs. to the square
inch, and at anothex point in their travel to 75 b,
what would be the result in one year'suseona
locomotive running 100 miles a day ? A. The pack-
ing used under the greatest pressuro would wear
the most.

(22) G. B. asks: Will glycerin have any
ipolmno\uel’cctonthemﬂmdbm
' meat, fish, ete.? A. No. Glycerin is not infuri-
| ous.

(28) E. W. asks: 1. In what part of the
earth's revolution around the sun {8 our planet at
the avernge distance from the sun stated by as-
tronomers? A, The distance stated by the books
{s n mean between the shortest and longest dis-
tance. 2. How much does the orbit vary in dis-
tances from the sun? A, The difference is about
3,000,000 miles.

(24) Sprague & Co., Glenwood, lowa, say:
In your Issuc of April 15, you tell R. 8, Jr. that his
engine, of 23 inches bore and 5% Inches stroke, Is
rmther too smaull to drive the engine lathe of 16
inch swing. We have an engine (our own make),
of 23 inches bore and 4 inches stroke,that drives a
20 inch swing engine lathe, 6 foot fron planer, drill
press, shop grindstone, and milling barrel for
foundery, and about 40 feet of main line shaft all
at once, with 80 [bs. steam in boller. It makes 2%
revolutions per minute, and ocuts off at 3§ of the
stroke.

(25) H. P. B, says: 1. We have two boil-
ors, ono upstales and one down. Can they be con-
neoted so that we can draw from tho lower when
there is not enough hot water in the upper, for a

' bath room? A. Yes.
composed? A, Mostly

1. Of what are eggshells
carbonate of lime. 2. Can they be made use of?
A. They are used in medicine.

(26) H. A. J. says: We mine by sink-
{ng large pits, 50 feet In dlameter ﬂm
hofsting the clay out by means of a derrick and
holsting engine. These pits are often sunk to &
depth of 50 ar 80 feet, and our trouble lies in get-
ting out the water. Wo are now holsting it out
with a large hogshead, having seen e
we thought was more casily worked. It is impos-
sible to let a steam pump down, ax the sides aro.
slanting, and, If broken, would cave fn. Cun y¢
tell mo of any pump, worked by hand ¢
power, that would overcome tho o

(27) W. W, 8. nsks:1, !
as forma In gas retorts, work
A. By sawing, 2. Which is
cotrio battery? A. Grove
most powerful. The negative
w thin strip of platinum

Pl Y o it »
il ’ o T




_contatning nitrio aeld. An amalgumated zino cast-
Aoy, contained 1n an outer cell nearly fllod with
- Water, Sorves us the positive eloment. The water
15 noldulated with from 10 to 12 parts by wolght of

8. H. K. nska: Can the Gramme mag-
e Qm‘m‘:onmmamd pow=
(OF capneity, | praotioally adapted to
-mim éux'amm;;lom A Wa think not,

\inless 1t o in conjunotion with ono of Gus-
Mot's earbonio acid vacuum tubos,

- (20) QL Eosays: 1.1 huye mado a tolograph
instrumont. T put on the magnot 1,080 foet gf No.
&2 wire, covered with cotton, but It doos not work.
T am sure tho wireis on right. I intend it for a re-
Iay, but when attached to n battery it does not
show the loast attmotion. How many foet and
what sizo of wire should I uso for the instrument
10 bo worked with n hundrod milos of wire? A.
You need three or four times as much wire to got
K00d results,

LM. A, W. says: I have made a battery
with Ine zand carbon plates. I ground coke and
mixed with it molngses and baked {t, for the car-
bon, and used old sorap zino amalgamnted for the
other plutos. Eaoh fs fastencd to u steip of pine-
Wood, serow cups rising above for conneoction.
Both ure suspended {n a porceluin oup, containing
A solution of bichromute of potash, sulphuric
nold, and water. The zino 8 ncted upon very per-
ceptibly ; but on bringing the wires togother,there
18 no ourrent, nor the loastsign of a spark, Ibave
001 4 battery,to all appearanoes the samoe us mine,
that was a powerful one. What s tho trouble
with mine? A. A battery of that description glves
little or no spark. If the connections are properly
made, it should work u small telegraph sounder
vory well

(81) F. H, M. says: 1. 1 have a wooden
house stunding about 800 foot from the sea. In
roar of the house, about 15 feet away, 18 o lnrge
rook, and another stands about 10 feet in front.
Do you advise me to put s Mghtoing rod on my
house? A. A good rod, properly attached and
having a good earth connection, will certainly of-
for great security to the house. 2. Is any dunger
from lightning {ncurred by using the wiresof a
distriot telegraph company? A, Theorotically,
yos; but we have never known harm to result
from this cause.

(32) B. D. asks: Is it necessary, in order to
socure the safety of a bullding aguinst lghtning,
to have two ground connections? A, If It were
pomible to have one ground connection with no
approciable resistance, that would be suficient.
It I bettor, however, not to dopend upon one
ground unless you are sure that it ls a good one,
Earth connections, as generally made by lghtning
rod men, are, 9 times in 10, worse than useless.

(88) J. M. says. 1. Please inform me if, in
muking an induction coll, the primary and secon-
dary colls are connected in any way,or only wound
upon each other, with insulator between? A, They
are not; keep them well insulated from each other.
2, Is the battery connected with the two ends of the
primary, and the shock received from the two
ends of the secondary? A. Yes. 3. What size of
fron wire shall T use for the bunch in the core?
The magnet is 8 Inches long x 134 Inches diameter.
A. No. 18 or 20. 4. Will 8 (No. 1) cells of Leclanché's
battery be enough? A. Yes, but the circuitshould
only be closed for & few moments at a time if the
Leclanché battery Is used.

(34) F. E. says: 1. lam making an indue- |

tion coil and battery. The coil is 8 inches long and
intended to be about 8 inches thick. Primary wire
18 134 Inches In diameter, and secondary JY, inch,
the sizes you gave in answer to a former ques-
tloner. Primary wire {s 100 feet long, and second-
ary L20 feet. Primary is covered with cotton,
socondary with silk. Botb are covered with thin
aarrow strips of cotton und silk respectively, lap-

plng about 4 to 1§ Inch, kept tight with a lttle |

souling wax here and thero, Tho battery is a 34
gallon one cell Grove. Are theso proportions right,
and is the machine strong enough to give good
shooks? The coll is 5% inch In dlameter, and is
composed of 80 iron wires. A, You will not get
much spark without greatly increasing the length
of the secondary, but such a coll will give severe
shocks. 2. How can I make the simplest current
breaker? A. A spur wheel with spring contact is
one of the simplest. One side of the clreult is

connected to the wheel, the other to the spring. |

By turning the wheel, the current Is interrupted
a8 the spring falls from one tooth to another. 3.
Wil & 1 Inch wide plece of thin platinum foll be
the correot size for the above battery ¥ A, Yes
& Can I make the porous cup of plaster of Paris,
vory thin, %0 as 1o be quite as good as oarthon-
wire? A, Plastor cups do not answer, Use clay
oups.

(86) A. 8. says: Ploase inform me if & way
has boon Invented to telogruph & person’s own
handwriting. A. Yes,seveml Caselll's pantele-

Scientific

points in exporimoenting with an ordipary lino ro-

you can assist me to an explanution of thom. 1
prepared o dark box, as used by Edison In experi-
menting with the *otherle' force, but instead of
the common penells I used two lumbermen's poen=
olls, with points cut squaro noross, which were u
Ineh wide and 4 thick, T eonnected s wire from
one of tho penclls to ono of the main Une conneot-
Ing posts of the relay, and one from the other pon-
oll ta the armature ;| und upon opening the key 1
noticed through n % inch hole In the box, n
white spot of light (not a spark) the size of a silver
three cent plece, which was only visible upon
opening circult; and after opening olrcuit two or
three times the spot would disappear entirely,and it
would require fine ndjustment of the pencil points
to get the light ngain. I ngain tried the experi-
ment with another pencll, the points of which
were 34 inch square, and I only got the center
part or strip of the spot, about 4 inch wide. I
can get similar results by conneoting the wire to
the core bar of tho relay Instend of the line post.
A. Unless the spot was due directly to the battery
current, as It most lkoly was, you have been de-
celved (by reflection or frradintion.  Further ex-
periment will make this evident.

(39) G. D. P. usks: What chemicals are
used in automatic telegraphy to prepare the paper
for receiving dispatches? A, The best solution
for this purpose s the following : Water 100 parts,
nitrate of ammonia 150, yellow ferrocyanide of
potassium 5.

(40) C. A, says: 1. Please give a descrip-
tion of the Siemens and Halske galvanio cell. A,
Siemens and Halske's battery 8 o modifieation of
the sulphate of copper cell, It consists of n yluss
Jar in whicha copper disk Is placed. Over this s o
bell-shaped tube of unglazed poroelain through
which vitriol is dropped as required. The jur s
about half filled with paper pulp, and on this is
put an annular disk of brown paper or cotton
cloth. The zinc rests on the paper in a solution of
zine sulphate. 2. What are its Internal resistance
and electromotive forece? A, The electromotive
force is the same as the Danlell's cell, but the re-
sistanee is considerably higher, though not so high
a8 to prevent the use of the element for local.

(41) A. F. B. says: What is the best form
and size to make an clectromagnet, not over
inches long, to develope the groatest attractive or
lifting power with ull the battery needed for thoe
purpose? With what slze of Insulated wire should
the cores be wound, and about how much should
beputinacoll? A, Make n soft fron horseshoo
amet. Uso.No. 4 copper wire, 160 feet in o

il

(42) A. B, says: 1. | wish to make a mag-
net with a core 234 inches long, made of soft iron.
What should be the dlameter of the core? A.
This depends upon the battery used. 2. What size
of cotton-covered copper wire shouid Tuse? A.
Use 240 feet of No. 18 copper wire, and two or
three cells of Danlell battery will be found effec-
tive.

(43) B. L. asks: 1. In working a foot lathe,

' shall T be able to use a lighter fly wheel by fixing |

| a spring to assist the return motion? A. Yes. 2.
Shall I lose any power by applying said spring?
A. Yes, a little,

(44) W. L. asks: Can you give me a recipe
for a soldering Hquid that will mix with oll? A.
We do not know of any such preparation.

(45) H. and H. ask: Can you give usa re-
cipe for bleaching chair cane? A.Have you tried
sulphurous acid or chlorinated ime? If the cane
be freed from grease by a little solution of carbo~

| nate of soda, there should be no difficulty.

(46) A. W, asks: Is there any way of ta.
king the stain out of red or stalned cotton with-
| out injury to the staple? A. Send us a plece of

the goods in question, plainly marked with your
name and addroess,

(47) J. H. H. asks: Is there a liquid, solu-
| tion, compound, or any substance that is adhesive
to tin and Insoluble In losced ofl? A, Melt to-
gether In an fron pot equal parts of piteh and
gutta percha. Uso while hot.

(48) J. . R. nsks: How can kerosene
stains be removed from marble? A, Cover the
stain with hot pipe clay and allow to cool gradual-
ly. Repeat the operation If necessary.

(40) A. S. nska: How can [ keep oil paint,
used on fags, soft, »o that the paint will not break
when perfootly dry 7 A, Try the following: Dis-

solve 234 Ibs, good yollow soap In 134 gallons boll- |

{ng water, and grind the solution while hot with
| 134 owt. good oll paint,

(50) W. R. H. nsks: 1. What is there in

(38) M. L. L. says: I have observed l:);lll!_

American,

‘ (64) W. H. A, asks: What can you recom.
| mend for an oven lamp in place of gas, which we

Isfuction,

(60) N. A. W. says: I have been trying to
Chermotically seal tn cans contalnlng cold frult,
aftor oxhuusting the wle with an alr pump; but the
e rushes buok into tho can.  How onn T suocoss
fully and perfectly porform the opormtion? A,
iﬂohlurn tube mude of some castly fusiblo alloy
Hnto asultable opening mado in the oan, Then
| Al tho vessel with the frult, and seal overy othor
opening except the tube: place the open end
of the tube In connection with the vacuum cham-
| ber of the alr pump, romove as much as possible
of the air, and, by the application of a hot flame
or fron, closo the tube close to ity Junction with
the can.

What Is caustic ammonin? A, Spirits of smmo-
nin (piritus ammonie causticw) s propared by
passing guscous ammonia into reotifiod spirit (nl-
cohol) which absorbs it.  Caustic ammonis, Hquor
of nmmonin, or nque ammonis 18 n strong solution
of tho gos In water.

(66) J. D. MeC. nsks: Is there any chemi-
cal process by which the disagrecable smell can be
takon from conl oll without destroying the virtue
of the oll? A. Agitate for some time with strong
ofl of vitriol, wash with clean water, and finally
agitate with limo water, and allow to sottle.

(57) J. E. P. says: One of your correspon-
dents was good enough to advise me to use gum
tragneanth with white pigments, and tospray with
caoutehouoe dissolved in nuphtha. I find the latter
mnkes o dirty solution, and I have no gulde as to
proportions. How Is this solution prepared? A.
In ordor to facilitate the solution of the caout-
chouu It I better to use o large excess of the gum,
Allow solution to go on for about 12 hours ; straln
through o linen cloth, dilute largely with frosh
naphtha, and flter through clean filtor paper, If
the solution s too dilute, allow it to evaporato
until of the required strength, which experiment
will best teach you. We do not think this propar-
ation {8 0 commercial article.

How are the figures of ferns and other Sowers
produced on fine muslin? T have heard that the
spray or atomizer Is used for this purpose. Can
yougive mo the process? A. Use an atomizer
containing a solution of one of the nniline colors,

(68) C, H, K. nsks: I send you some sam-
ples of waterproof material which will do for
covering furniture, but are not waterproof
onough for outdoor work: T use glycerin in the
manufacture; but when I put water on the arti-
clos it draws the glycerin out, and, when dry
again, the surface cracks. Can you tell me any
way of avolding this? A. Try dipping fora mo-
ment In & clear but weak solution of caout-
choue, and allow the solvent to evaporate in the
‘air. By this means a delicate transparent film of

the india rubber will remain, adhering strongiy to
the cloth.

(59) A. G. N. asks: 1. Would galvanized
{ron rope be suitable for a lightning conductor?
A. Yes. One about balf an inch in diameter is
| preferable to smaller sizes. 2. How should the
point be joined to the wire, and of what material
| should the point be composed? A. Points can be
made of any metal; galvanized {ron points an~
swer very well, and may be fastened by soldering.

(60) W. B. C. says: My cistern water has |

‘mddenly become very hard. How can I soften
[it? A. Try the addition of a lrtle Hme water.
| This wiil decompose the bicarbonate of Ume held
in solution, and fall with it to the bottom as an in-
soluble powder. Allow to settle for a short time
before using it. Experience will teach you the
proper proportion of the Hme solution to add.
(61) J. F. asks: What is resorcin, and how
fs it made? A. Resorcin (O H,0y) s s compound
someric with pyrocatechu and hydroquinone,
and homologous with oreln. It Is obtained by the
action of melting potassa upon galbanum, & gum
rosin lmported from Africa.  To prepare it the
rosin, freed by aleohol from its gummy constitu-
onty, s fused with 23§ to 8 parts hydmte of potas-
sium till the mass becomes bomogoneous. Water
is then added, the Hquid acidulated with sulphuric
acid, and fltered when cold: the fltrate shaken
two or three times with other; the othereal solu-
tion distilied, and the residue, after belng evapors
ated to a cortaln extont over the water bath, s lu-
troduced (nto o retort and distilled over an open
fire. The first portion of the distillate s watery
and contalons volatile acids; but afterwand an olly
Hguld passes over, which soon solidifies In oad i
ting erystals, The product may be freed from ad-
hering volutile sclds by dissolviog it In o small
quantity of warm water, supersaturatiog with ba-
ryta water, and agaln agltating with ether, On
removing the ether by distillation, thore remains o
sirupy Hguld which soon crystallizes, and may be

refinod korosone oll that causes It to cut rubbor | further purifiod by redistillation, Resoroln is vory

gruph hus boen used for commercial business 10| L0 o0 4 Keroseno ofl partially dissolves rub- | salubile in water, alcohol, and ether, insoluble in
France. By this system, plotures as well ss writing |, = o o any substance be added to the ofl to | sulphide of oarbon und fn chloroform, 1t crystal-
can be trunsmitted. counterset the effect? A, Thore is nothing that | Hees only from very concentruted solutionsin tal-
(80) E. M. R. asks: 1. How can [ strength- | cqn be added to the ofl that will provent this we- | ulur orystals or short thick peisms. Whea first
on & steol magnot that has lost its power? A, By | gon. | propared It s quite coloriess, but soguines s faint
passing euch half soverdl times (o the same direc- (51) M. F. G. auks: Ploase give me a recipe [ reddish tot by keeplog or by exposure 1o the

ton over the opposite poles of & strongly charged
eloctromagnet. 2. Why will not a register work
on & long olrouit? A, Boosuso the current is too
wuch weakened by the resbitance of the loe.
Rogistor magnots are ordinarily wound for olroults
of low resistance, By rewinding with small wire,
and groatdy incressiog the number of convolu-
tons, they can bo made to wark very well on long
olroults.

(87) C. H. F. swys: | hiave a new constant
ourrent 3 coll battery. Can 1 apply any attach-
went that will give an interrupted current for
modical use? A, A small magnet placed lo olr-
oult, snd connoctions %0 mado thet the latter is
broken every thine the muguet sitrots s arma-
e, might answer

| for making bisck ok, with a rich gloss. A, A
| fine gloss may be glven to any #0o0d black Ink by
| the addition of a sultable quantity of sugur, For

the proparation of Inks, seo numerous reolpes in
| buok numbaors,

nd
(52

y E. . asks: What is the proportion of
the compound salts used for the bichromate bat-
terfes? A. In 1 gallon of water dissolve 10 oss. bi-

| ochiromate of potasss ; to this add 1 pint of strong

| off of vitriol. When cool, It is ready for use,
(53) B. M. A msks: Can you give me a
simple and offectual solvent for palot? A. Rub

' quickly over the surface a strong solution of po-
tassa (0 alcohol, and rinse lmmediately 1o water to

' remove traces of alkall.

alr

[ (62) PP R asks: What will cure eancer in
' aohild's mouth? A, Wo belleve your trouble s
oanerum orfe. It ocours (n ohildron of dobilitated
habits, between the ages of two yoars and five,
“The syt ptoms wre generally those: The ohlld s
fout of health and evidently woak, and on one
[ chook Is 4 hard Indolent swelllng,  On exsmiolog
! the oavity of the mouth, a whitish or sshecolored
oschar s seen In the contor of the cheek, which
| goadually lonorowses until the slough has sprond
over the whole of the Intertor of the choek, Hps,
and gums.  The sliva is coptous, and horribly fo-
Ud.  There Is great constitutional disturbance ;
 pulmonary complications are very apt to arise

treatmont consists in theapplication of the nitrate

| of silver to the slough, In frequently syringing the

lay of forty ohims on a lino four miles long, baving | are now using fn three rotary ovens,which require | mouth with solutions of chloride of zine or chlor=
five other relays of the same reslstance in circult, | Hght indfdo? A. In a somewhat similar caso, we | inated soda, and fn the free administration of
which seem vory peculiar; and T shall be glad If | buve known o good varlety of coal ofl to give sat- | strong beef ten, wine, or brandy, and chlorate of

potassa In decoction of bark."”—Tanner.
| (68) H. L, 8. asks: How can | find the most
| tavornble spot for an artesian well? A, The only
wiy {n which s question of this kind can be settled
with cortainty 18 by boring. We do not know of
nny rolinble work thiat tenches how this practical
mothod ean b ayvolded,

(64) A, E. P. usks: Is the prossure on a
duimn Increased by the amount of flow baok from
the dam, or is it Incrensed only by the perpendicu-
lar hight of tho water? 1 claim thut it makes no
difference as to the amount of flow or water
stored, but a friend thinks it does. A. You are
right, us wo understand your question.

(65) F. M. J. ssks: 1. If o flue in an ap-
right tubular boller springs a leak under water,
and we plug both ends with the flue in the boller,
{# there any danger of the plugs bolling out? AL
Yes, unless they are secured by a bolt passing
through the tube. 2. Is the pressure in the flue
greater than that in the boller? A, No.

(66) G. C. says: We have an engine 8 x 16
inches, carrying 60 1ba. pressure.  How fast should
we run it for economy ? A, At from 140 to 150 re-
volutions per minute.

(67) E. L. asks. 1. How can | draw a nor-
mal to an ellipse, from a point located outside of
the ellipse? A. Draw straight lines from the
point to the foci of theellipse. The line bisecting
the angle, so formed at the given point, will be the
normal. You will find the properties of ellipses
explained in any good treatise on conic sections.

(68) G. W, M. says: 1. Ihave a boat, 18
foot long and of 6 feet beam, with a propeller of
14 Inches dlameter. Can I run the boat with an
engine 3 x 34 Inches, and a boller 30 inches long
und 24 wide? A.The propellor is ruther too small.
2. What size of steam pipe should T have? A,
Steam pipe 3 to 1inch (o dismeter. 3. How fast
can I expect to run her? A, You may realize s
speed of 5 miles an hour.

(69) J. T. asks: 1. What is the difference
between o high and a low pressure engine? A.
One has a condenser, and the other exbausts {nto
the air. 2. Why will a low pressure boller, carry-
ing 40 Ibs. steam, run & boat as well as a high
pressuro one carrying 130 Ibe. steam? A, You
must be mistaken in your statement. Can you
verify it?

(70) W. H. says: I wish to construct a water
engine to run a screw-cutting lathe of @ fnches
'swing and 4 feet bed. Our bhydrant waterhas s
force of 64 1bs. per square inch. I have been in-
formed that one could be constructed similar toa
steam engine, but with enlarged ports. Is this so?
A. A wheel would make a more eficient engine.
There are numerous forms of water engines in the
market, and it would be well for you to address
thelr manufacturers.

(71) J. H. K. says: Thave been running an
engine and boller for 7 years; the boller Is tubu-
lar,and 1 find that, where the steam goes direct
from the steam chest Into the heater, there is an
incrustation on the lower part of the boller
over the furnace, of 13§ to 2 inches In thickness.
The boller became crucked in two places, and
commenced leaking. 1 then took out the boller,
examined it closely, and found that the flucs of
| the boifler were entirely surrounded or covered
| with a Mme sediment. Can you recommend any
| thing to put into the water to prevent the accu-
| mulation of any further incrustation in the boiler.
iand to take off the present sediment from the
|flues? A. We would recommend you to blow off
| some of the water, at least once a day, and about
! once a month clean the boiler, letting the water
| run out, twelve or twenty-four bours after the fire
| 18 hauled.
| (72) J. ). R. says: Ihave an ordinmry fur-
! nace In the basemont of & $story house. The fur-
| nace has asheet lron cover, which becomes hot
| and mdiates n the cellar, Could I check the ra-
! diation by blanketing the cover with ssbestos or
| other feltiog? A. Yos

| (7T8)J. A. says: Three plain cylinder boil-
ers, side by side, were 3 inches In diameter and
40 feet long, with a 3 Inch wator connection at the
bottom, and 4 steam drum on top, § feot loog and
N Inches fo damoter, with a connection with
each boller. Thero was a safety valve In center of
drum, 8 inches above the top of the drum. They
were filled up to the safety valve, and then the
pressure wits pat on up to 5 1w, oo the Inch. One
| joint leaked so that we had to make it afresh ;
1t was under the safoty valve oosting; after tak-
ing off the weight, the englucor sald that two or
| three barrels of wator o out of tho valve, and
| the valve was the highest polnt of the bollers. 1
verified this myself. Can you explaln this? A,
| From your description It seetns probable that,
| while the bollers were belng tested, they wore
| stretebed or distorted considerably, 5o as to have
| groater volume, snd that, when the pressure was
| rolloved by ralsing the safety valve, the bollors
fn-atm(-luhtlhom poured out at the high-
ost polnt. We have frequently called attention to
the Il effeots lkely toarise from the cold test,
and always recommend that the boller be flled

| with water and gradually hested,

| (T ROE L says: If u lever be placed
|

with one ond on s solid block ,the other on sciles,
and a welght be suspended from center of lover
will not the welght bave more effect on the scules
If T move It nearer 10 them, sod less if I move It
the other way? A, Yes,

(70) J. W, O. asks: Beveral of my friends
say that the closer & horse (or any other animal)
in 10 his lowd, the ewstor it is to pall, and vice mersd,
L onnnot see why the draft inoresses with the dis-
tance, except by the additional welght of chain or
rope, and friction on the ground, If It touches the

aud the discase froquently ends fatally, The

ground, A, You bave the right ides.
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BHP~FV-BHC-EN MU V.W

Yan, antomatio, K, Dombelm. ... Coeeeens 116,301 Bash fastener, J. De Geatery.......
. > R Fan, sutomstie, Gollner & Fretz con 10,0 Saw handle, W, Clemson (Pl
HINTS TO CORRESPONDENTS. Paro box, 1, 8. Perrde . oooviiniainnnnnn e, 190,00 Sawmille, roller gage for, A, Reppard...
Correspondemita whose Inquirios fall to appoar  Fare register, G, Beadie ... ... e VIS0 Sawing machine guide, Taylor & Perdue. .,
should repont them.  If not then published, they  Fare register, K. Ohesterman. ..o 1%, ¢ Sawing machine, wood. J. H. Siagicton. ..
may conclude that, for good remsons, the Editor Fence, AL F. Galnes L 108 Seales, platform, A. W. Domstock. ...,
doclines thom, The address of the writer should Fence post metallle socket, w M v-mp- o 180 Belmors, J. Does.. Rt
mudm Fence wire, harbed, B Emerson | Ciesries 190,083 Rermper, P, (un‘l
Eoquiries relating to patonts, or 10 the patenta.  Vence wire, barhed, 1. Wineman. . L1767 Serew-cutting die ook, ! hnltn
Bility of inventions, assiguments, ete., will not e | Vender, O3, Poters. ... V408 Hoed dropper, T, Templin. . .covoivi

pubilishod here.  All such questions, when initials Vertitizer, dosleeator, W, P, Llu-nn)‘ L 1,41 Seeding machine, J. M, Westeott, .,

only Filter, J. W, Lefferts 1WA Sewors, valve for, J. M. Woodward,
aro given, are throw! ] v . v
-Um: 0l half of ,m"':::: wm"‘;:‘:!::::'l: Piiter and cleaning filters, H. W mlmn eeee 19057 Sewing machine, J. MeCloskey. ...

Filter, water, 1. J. Dorke.. c YW s Sewing machines, operstiog, E. L. Howard. . ...

!:;t:lmllr'l:he'lﬁn:mmmam?'mnu brietly |y, revolving, Smith & Marstall, 19,408 Sewing machine spring power ete., J. i, Morley. 176,50
e weltor's sddress Is glven, Fire extingniahor, T, 0, DUBRAIN .. oovoiiiinie.. 196,88 Sewlag machine controller, T BN v aieiisine 176,99
HthMnn!lnqulrhs Analogous Lo tho 10NOWINE  pree xindler, J. ¥, MOUSELY oo 1,001 Sowling machine troadio, V. D. Beach, .. L AW
nre snt: * Who mnkos distiling spparatas ¥ Who | ¢ire kindier, J. 1) Bwestinnd ..o YT 190,700 Shears, W, Dornburgh. oo . 176,000
makes flox-cleaning machinery? Who moakos an | Fork, horse iny, D8 CHAMA oo 176,800 Bhelf, hangiog, 1t 8. 10, Chipnery... .. « 10
cloctricity dghted student’s lamp?  Who publishes  Poantain, Horabake & Wilkine PR 1.8 Blipa’ hottomn, cleansing, W, Martin, « 16,088
ongravings of low pressure boam onginos? Who | Prult dryer, 11, Sutzman L 10,0 Kuiptslog, D & B, RIS . 1,0
pells the Lot tin roofiog plitem?”’  All such por- | Fumnace, ete., sokecconsuming, K. M. Jarvis .. 176,60 Shovel Dlock ale, O, Moore....... 176,607
sonal Inquiries are printed, us will be obseryed, in | Fornsce, steam house, D, B, Brown - 1in,508  Ridowalk, asphalt, 8, I, Schar...,, 170, 00
the colutnn of * Bustness und Porsonal,” whicl (s T Urmitare, schaol, G, 1L, Grant... 1,022 Slove, graln and sead, J, Safiey, Jr oo V70, 000
apocllllynm apart. for that purposo, subject to the ‘_""'"'”‘ schonl, W. ¥, Bpencer i 196,901 Emot machine, M. Dealoo Lo 10, am
oharge mentioned ut the head of that column, Forniture tip, G, F. Aer : L0008 Bpark arrester, B LiRkow. 170,40

Game counter, £, 0, Waterhury coo 190,452 Kpeotacten, PO HR0nny . o . 170,00
Giaa carbureter, G, B Caldwell 170,430 Bplnniog frame, vitg, © B, Morse ( T7.088

Gas engine, & Wrsdy coo U0, steamor eolinary . Wo B Forket o 1502

Almost sny dosired information ean in this way bo
expeditionsly obtained.
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Seientific Amevican,

\ \"lll\'l'l(\’ OF IMPROVED FTYLES FOR

TRADE ENGINE, | Mt it ir, e i

takers of I un- Pul, Bhingle snd Heading Nawlng Ma
chine, Addross THEVOIL & CO,, Lookpurt, N. ¥
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FOR ALL PURPOSES
ASPECIALTY of AV Y PRESSUIRKS,

THE XORWAL K IRON WORKS 0,
BOUTH NouwaLk,

o

Nolseloss In operation—Parfoet
Knnshipanll Hght paris I TDGE'S FOOD voRrINrFAnTs & Invarios Is the stand

Of Cast Stewl ard preparation of e kind o Eagiand sand Americs

Evary Kngine indieated, and

Yalve vorrocied to glve the high ) For the Best ar 1( lu u...

ol attalnable resulis UN(’HING t-l,c.lv m TH
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g> APlner for $50

Warranted superior to at & FARKEN """ o
m:.;hlil: 'l.h'rh;-::’{:’"“l 5'.'.'.. " "':l portable ’.)wll o In the DROP PRBSSES MIpuLETOWN, CONN
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fare: TUWhit piane i in Rend for Price List sad Ofrew THE
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Dayton, Ohle

FIHERBY, RUGH & RICHARDSON, Man-

wide and 4in. thivk, efther

i hest
furltor mrnrumllnn wond
1o FIANK & €0, Mani-
fuoturers of Wood Work-
tng Machinury, 190 Teremos

Bigelow Engine,

The Chespest and Hest Portable
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Kipout, Buttalo, N Y factares of Woodworth Planing. Tongueing, Price, 4 Horse Power -

i " p and Grooving Machines, Danlel's Planers, Ilehardson ' s LA .
Suydor's Little Glant Steam Bogine, | Patent Tmproved Tenoh Machinos, Morthing,  Mould R 4
{tog, and Re-Saw Maohines, and  Wood-Working Ma * At |
ehinery generally, % Sallshary Stroet, Worcestor, Mass 2

(Shop formerly vocupied by 1. BALL & ¢
Lo B WITHERNY U4 ul

).)

1 BN MICHANDAON P'rice of Ktationary Englnes
Without Bollers

‘ l 16 VAY o sell our HUBses PuistiNg Srasrs |||.r.. rm.u
3

Termns free, TAYLOR & CO., Uleveland, O

ilo !'1"--'\4 Fower
12 10 15 e
Sund for Mustrated Clreular
and rice List
He I BIGELOW & €O,
New Haven, Conn,

NTE l' L CANTINGN.

%o H and Homaog

are In
rgings, or for Cast [ron requiring grest strengt

| Bend for clrcular and priee llst o ( m-u:.su I.

CASTING CO., Evellua 51, Mhlladelphla,

SHAFTS PULLEYS HANGERS

P AN INE

OLD ROLLED

The fact that this shafting has 75 per cont groater
slrength, a Anor Anlsh, and I8 truer Lo gage, than any
other (o wse,rendors it undoubtedly the most economical
We are also the sole manafacturers of the Crrens »
OLEANAT PAr, Covrtixa, and furnish Pudleys, 1
ot of the most ‘mm-\nl -')h 8. Price et m 1
nppll--nllnu to JONES & LAUGHLINS,

F Btreot, Ind and 11- Aveuues, Pittaburgh, s
I 1 %, Canal Stevet, n
;l"‘hlnckn Of this shiafting In st and far sale by
" l.l.:;:l,\ll,\\ A, & FITZ, Baston, Mass
wnufactured by WARD I, SNYDER, 8§ Falton St Xow ] & F P et Chambears By, N, ¥
ork,  The Doat and cheapest in the country. | Iy FIERCE & WHALING, Milwaukeo. Wis :
nuin -loln with Tubular Noller, §1580; 3 H.F. [ do., §a0;
al «do., $30, Send for 1lustrated Clrewlar

" Guarantoed tenslie strength 8

An Invaluahie subetitute for «xy

COUPLINGS ETC.

| In Stock, and for Sale by
WILLIAM SELLERS & €O,

MONTRH-«Agents wantea every. *? U N Philadeiphis. and 79 Liberty §¢., New York
$250-h«n. Basiness bonorable and firsl ’ 9A M F A l C N Price lists and pamphiets on application
class

‘I“n'“:r‘rn.l..r(.{:\l hoc‘ A;l-lr‘n.. ' p'n; TI"M'I ul|;h' Presidential campalen will be 2o
« 5L Lowis. Mo. Althfully and fu Nlustrated | N rer 8 . > '3 . .

= I 8036 pommetd b 16 aadid ias o¢ o1l postiest Ve DVERTISERS DESIRING 10 REACH Coux-
Hl'AI&B THECROTON & SAVETHE CONT, 1 - Il send the WEEKLY EDITION (elght pages), post | [N TeY readers can do so In the chespest and best mant

D R T b ‘v Il r \l!'('{'ml"ll:ﬁ'i I-\l i .n‘n rlvﬂ;«m tor 30ctw, § the | :rr by u».n.l lun- or more l...‘u-.:- of xh " l- |.n'..
O 1 2 1t the say rice: or b paper Lista d State Divisioms G mediom for

l l‘ ell Or ll () (} ﬂ l).\ll\ Lty ‘:‘A'n‘r*. 0,0 . me price: o 1r| CWApag and Sate H y i

l\g:lllahed 10 large consumers of Croton and Ridgewood dress e "l N, New York City.

T

l'-lrnln- For NMustrated estalogue and colored map,
- KELLOGG, ™ Jackson St,, Chicago, 11}
WM. D, \\m’u“hauun Al Water St ‘\‘,\ -
rive
who control the patent for Green's American Driven Well, | ‘ TE can soll these First-Class 75

RARE CHANCE FOR ISVESTMENT.—For Bale, Octave Rosewood Planos for

address A. N

A Stock in the Lansing [ron Works. Address Box 13, Two Hundred and Ninety
Lansing, Mich | Dollars, because we ewploy no
— sgents and allow no discoants to
dealers—they awindle you out of

P I N n T o o L s more than twice the real cost of all
Planos. We are a responsible incor-

For Machinists, Jewclers, Engravers, Watchmakers, | porated Company.and refer by per-
Anmtenrs, and others. Alw, a fine assortment of File | misslon to the Chemical National )
and Steol hm- Sapplies, st FEASSE & CO.'S, & Chat- | Bank of New York City, which any L. S. P1AND
Hank In the United States will sat- NEW V8 RA

in Adnerica, We make this fiatement ALY f{!!lft!L".!kL\!\ﬁmv}.
? ’ | to prove that our 5 years' warrant Sl
| guarantecs our Planos to he fully S8 : T

equal to any Plano in the known
-orld atl any price. If you will send
for our Catalogue, contalning over L

qull Bt N, Y. Bole agent for the new scrow stock.

L

Small Tools of all kKinds; also GEAR WHEELS, parts nnlhnmco{vxhom At your very door,
of MODELS, and materialy of all klndn. Castings of | Inyour own or some adfoining town,
Small Lathies, Enclioes, Slide Rosts, ote, Catalogues free, | Where ); U can see and try our Pl-
GOODNOW a WIGHTMAN, @1 ('urnhll\ nmmn, Mass. | anos. We send them everywhere

for trial. Please stato whore you
INDIA RUBBER saw this notlee.
Yor Inventors and the Trade, made lmo any patiern at
ahort notice, F. H. HOLTON, 45 Gold St., New York, | = — -

l'.llul'll-hrd in l"l)

STURTEVANT We have two of

| 1,000 names and residences of pro- 8 Horew, them n our public
‘ minent citizens everywhere, whod New Y parices
have bought our blnnoald;xrlnx the New York, In onr opinion @
L) v .
past seven ou will be sure to Sept. 15, 1574 there s no Pisno more

To WHOM IT MAY
coxceny. — We have
nsed the U, 8. Planos
for the past six years.

durable, or possesmng
A superior musica quall-
tion

L. ° .ELAND
Peoraierons St wvanr Horsi,

States Plane Co.. S10 Broadway, New York.

Addross, United

ANTIY O S v oo
PATENT SCROLL SAWS.
Our specialty is Seroll and Band Saws. Over &0 Ma-

chines In use. SUPERIOR TO ALL AND LESS PRICE.
CORDESMAN, EGAN & CO.
Cor. 2nd & Central Ave,, C lnrlunxll. 0.

\\/(NIDWORTH SURFAC l' 'L \\FRh #1235, Planers
and Matchers, £, . U, HILLS, 51 Courtiand
street, New York

Water  Wheels,

Mozse than four times as
many of l.h\n Il.eﬂ -' llm- . .
roved Double urbine
Vater Wheols n 0peration HOW MADE IN ST7>' MOST ECONOMICAL ENGINE MADE
m:n any other kind, 2 GAR 10 HOURS ftrom THE BE T'S, ND FOR CIRCULAR.
made, ranging from Cider, Wino, Molasses or Barghum, woithout w

to % In. dlam, under Address. F. 1. 8AG Thed.C.HOADLEY CO. LAWRENCE, MASS.

heads from 1 to 240 {1, Sue STATE WHERE YOU SAW THIS.
arkenew pamplier e R. A Vervalen's Brick Machines, — Dirr I ROR 7.
Made at Haverstraw, Rockland Co., N, Y. Making nine

Large new pamph)rl the
tentht o sl he itk b he e i or et GAUTION
PATENT

fine «t ever published, con
talningover3 fine (Hustrm -
A N
The Fablic are hrrrh) cunnonrd against purchasing
Planlnﬂ‘ and Matchinﬂ' any Business Directory represented to be fssued by this
Company BOUND Ul 70 IMITATE
LADIES mako §3 & day, "l(h"lrm\'hu|lvur|u\n| and Molding Machines, Gray and Wood's Planers, Self- WILS

tlons, sent free to partios
Ilurn!-lml o water power,
S BUSINESS DIRECTORY,
Address ELLIS M'F'G Co. , Waltham, Ma, | olling Saw Arbors, and other wood-working mach nery. Im rim on the Title Page.
8. A. WOOD'S MACHINE Co. + 40 Liberty St., N lp

(u.\ww. AND FRICTION [DFRISBIE ‘.‘r_.
l P[“MT | NEWY vl'u,ll

The HOADLEY
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-0OFF REGULATOR

AND B ALANCED VALVE.

ny drugs.
be h]vrlnunrhl Mass, Name I\lprr

JAS, LEFFEL & CO,
Springfleld, O., & 108 Lite
orty 5t., Nru'\tvrk( iy,

and not hcnrlu

0 ESS DIRECTORY
~cnd for Circulars, ete, { lT.' lll;kn ‘( . Doston. | is not !hsll(‘dll" nhnul LY \!n\ in order to include all
VROUGCHT

Busine: yu Remo
. n IIII L+
Aathe with Chucks. E.P.BULL \Ill). 48 Beekman, N Ve IRON

als
HE TR n\\ CITY DIRECTORY COMPANY,
SI - xsezmnmas 81700 N Bmms & Graversy
r

11 University Place, New York
THE TIN : . :
during the past few months, under our fmproved us som l HE UNION IRON MILLS, Pittsburgh, P"‘"

JOR BALE—~Two Fowler Prcssc-<. Nos. 2 and 3;
one Spindle Prodling Mac mn- never run, price
150: 30 1h, Steam Hammer; 3 (n.x5 ft. Planer; 13 In.

BEAUTIFUL EVER-BLOOMING
of operating In S1o0K Hook uunmlulng full Informa- The attention of Enginoers and Architeots is called

tion sent on applieatic TUMBRIDGE & CO,, Bankors | to our improved Wrought-Iron Beams and Girders (pat- R o s E s

ars, 4o 1 Now r ented), In which the aompound welds betweaon the stem 3 . . .
wnd Brokers, % Broaaway, New York. aull flanges, whioh have proved ko objeotionable In theold | Strong FPot Roxes, sultablo for fmmediate foworing,

" ' 1 8 (1P J afely by madl, postpald, Five »plvm!hl varfoties,
and Merphi abit absolutel mode of manufue tring, are ontiroly avolded., Woare pre- | 200t ~\‘ y by \ 5
0PIUM ;..‘«u-y fl‘:m;“l’:lnmll.x no ml:{lr‘llﬁd pared to rumlu‘h Al wlzes at torms as favorable ax can he nl:l'b fabelod, gl. 12 clu. 2, 19 do. SJI 20 lll‘- =1,

- ; . y b rach, additional, one Mage-
Rend u-m for particula 151 Oar obtained elsowhere For desariptive Hthograpl, addross . " )
nhiLm.m. b, Chicago, L1l Carnegle Brothors & Co., Unton Tron Mills, Pittabiurgh, Pa, e to every dollar' s worth or-

¥ GUIDE TO ROSE (UL~
EAGLE FOOTILATHES,

n over 300 finest sorts Ve are
r« In America, and Allul pnr.
With Seroll and Clrcolar Saw Attach- own selection sntisfi
menta, Slido Hest, Tools, &e, 1 alao Small | (unru .  Address THE DINGEE
l ngine Lathes, Motal Hand Mlaners, &c. | CO., Rosg Growens, West Grove, Chester Co., Pa.

Ateat dealsna, superior fnlah, Low
The TOLL- GATE! I’rhn Pleture sont free ! An

Our new Uatalogue describoa
pae and every tool necessary for the Am- nluu' gom ! 30 objecis to
atour or \nlnm Sond for It find ! Addross with stamp, A A HOEY, Buffalo, N. Y.

N. Y WM, L, CHASE & C0O,
D 08 & 01 Liborty St., New York.

) l) \i AGICKNIFE, Entirely now. Agents Wanted
l . tpald 8. City \..\-I(, Co,, Baffalo, N, ¥

GEO.W.READ & CO.,

NTEAM DAND SAW
AND VENEER CUPTTING MILL,
140 Lo 200 LEWIS 8T, foor Sth and 6th Sta,, E. R,
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber WHIPPLE'S

AND CHOICE FIGURED VENEEES. Patent Door Knob.
The LARGEST STOCK ! The GREATEST ,‘\:?f‘.‘{"‘},","""’l I"-‘l \lv"l‘w’ .\'l.'v:'-u'.‘ll.‘.“u|.I|'-‘.'|:::‘|l|',‘..}1".|.;
VYVARIETY ! The Lowest Prices ! fastening DOOR h\n|l~ A great |n.(v- ver any-
§2 Enclose Stamp for Cata logne and Price-List

thing yet invented for the purp a the dse
Orders hy mall promptly and falthfully executed

of side screws and washers nm! A wulated to malt
Bollinger's Patent

ey A WEEK to Agents, O1d & Young. \lnlr & Fo-
\ ‘ ‘ male, Inthoirloeality. Torms & OUTFIT rl(r :
el Addross I, 0. VICKERY & CO., Augusts, Me.

BLAKE'S PATENT

M

Crusicesall hard and Brittle Substances (o
nuy requlred size. Also, -m Kind of
STOXNE for Hoaps and for CoXCEETE, &0,
Address BLAKE € hl SHER I 0.,
New Haven, Conn

1y thickness of Doors “end Clreular
ot '1lll'l\ll\)hA \\HII LY clb\ll\‘.\
West Meriden, Conn., or 9 Chambers 8t

tions of hix heat, Send for clreular

J. F.. lll ll(K. P, O, lax 979, Bostan, Mass,
N. alt l-r\llnl Imbacuser & Co ,.»1\'- York,
i’

AND

Mill Machinery.

$¥ Yor Clrenlars, address

IRON & WOOD WORKING MACHINERY 0.
OF EVERY DESCRIPTION, s ”“"

have boen ©

vouse watrg v, Cold Rolled Shafting. |z
Plam.mz & Matching. -

any other
ent, will b(' dealt with accor-
|llu. to law

HANGERS, PULLEYS, COUPLINGS, HELTING, &o

A ( nml--xur and Price List m——— = —r——
Moulding wawing. and Tenoning Machines, feroll | &¢. Bend for IHustrated > e o

8 » ATENT DOUBLE ECCENTRIC CORNICE RRAKE,
;:m-.‘u'n;-l enersl Wood. Working Machinery GEORGE PLA ]’. \l-nuhrturrd by THOMAS & RONN!;ON. Clneine

TENCH vE | Matt n, N v o
’ e .‘:l::ll'l?r';t")l*l ALY ey po— l.'llh-mllruAlllillrulrmb..‘- Y. Oy

Suad for Catalogue natl, Bend for Clreulars

ction |
& CON \hll

Stone and Ore Breaker!

et ! l MPORTANT FORALLCORPORATIONSAND
Tnl hlne ER i MANF'G. CONCERNS. ~Buerk's Watehman's |
| Time Detectar, capable of accurately controliing the
WATER WHEELS | motion of & watohman or patrolman at the different sta-

349

EVERSIBLE
HOISTING ENGINE

FOR ALL PURPOSEN,
" Cheap ‘},- durslile, and
lllu.)l"' HWHDM'F'Q OO0, .

E.GOULD’S SH. l I‘I' n

BEST IN MARKET NEwaink

OTIS, SAYET wzl;.%‘

)’Tl % BROS, & CO.
SEW YOHK

No. 348 BROADWAY,
EIMPFROVED

'NIAGARA STEAM PUMP

o7 Pearl Bt Brookign, N ¥
Aeney, A Aller 0 Liberty B K.Y

orman Hubbard,
SOLE MANUFAUTURER
ExoIses axp BoiLEns,
Pulleys, Shafting and Hangers

o Speelalty

it FARN S LR,
CELEBRATED FOQT LATHES

Yoot Po Pack-geared Serew

Lathes pwer Mlas-
ere (O v car Catters,
stide-rests . B w for Lathes

> Scroll Sawe, Hght apd b
Foot Clreular Saws Just
thing for nmateurs and nartls
stinus, Selllng everywhere. Sead for
Hustrated Catalogues

N.H. BALDWIS, Laconis, N. ),

No We will start you In e . Jnees 5o
can make §3 s week wilgou! capita

cary and rospectable fur elther sex
MON EY Agenta’ Supply Co., 21 Bowery, N. ¥

Pond’s Tools.

ENGINE L \Tll!;-‘. PLANERS, DRILLS, &r.
Send for pue. DAVID W. POXD, Saccomor to
LUCIUS W ll:\h Worcester, Mass.

DO YO "Male or Female. Scnd your ad-

/o dress and get something that will bring
WANT you In honorably over $15%0 & month sare

MONE l?:"\!::;‘ Unlon, 133 Greenwieh S,

Water Elé\'ators;

WM. E H \LE &«
17 Lake 5t Chicago Park H:rr New York

| t $90 per day at home. Eampies worth 1
$5 0 d& free. Siixsox & Co., Portiand, Me

d l ¢) n day at bhome. Agents wanted. Outfit and
b s torma free. TRUE & Co., Augusta, Maine

[ESTABLISHED 1846.]

Mumn & Co.’s Patent Offices.

The_Oldest Agency tor Soliciting Patents in the
United States,

THIRTY YEARS EXPERIENCE

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

They employ as thelr assistants a corps of the most ex-
perlenced men as examiners, specification writers, and
draftsmen that can be found, many of whom have boen
selected from the ranks of the Patent Office,

SIXTY THOUSAND inve valled them-
selves of Munn & Co.'s services cxamining thelr in-
ventions and procuring thelr patents,

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continge to examine in-
ventions, confer with Inventors, prepare drawings, spe.
cifications, and amignments, attend to fling applicationh
in the Patent Office, paying the government fees, and
watch eachh case stop by step while pending bofore the ex-
aminer. This Is done through thelr branch office, corner
Fand Tth strects, Washington. They also prepare and
file caveats, procure design patents, trademarks, and re-
{ssues, attend to rejected cases (prepared by the Inventor
or other attorneys), procure copsrights, attend to Inter.
ferences, give written opinfons on matters of lafringe.
ment, furniah coples of patents, and, In fact, attend to
every branch of patent business both In this and In for-
| elgn countrioa.

A special notice Is made In the SCIENTIFIC AMERL-
CAN of all Inventlions patented through this agency, with
the name and resldence of the patentee. Patents are of-
ton sold, In part or whole, to persons attraoted to the o~
vention by such notice.

Patents obtained in Canada, England, France, Belgium,
Germany, Russla, Prussia, Spaln, Portugal, the British
| Colonles, and all other countries where patents are
granted, at prices greatly reduced from former mmtes.
| Send for pamphlet pertaining specially to fareign patents,
| which states the cost,time granted ,and the requirements
| for each country.

’ Coples of Patents.

rs have

Persons desiring any patent issued from 188 to Novems

| boer 28, 187, oan be supplied with oflielal coplos at reas

sonable cost, the price dopending upon the extent o;
| drawings and length of speclfications,

! Any patont fssued since Novomber 27, 1967, at which
time the Patent Ofce commenced printing the drawings
and specifications, may bdbe had by remitting (o this of-
fice §1.

| A copy of the clalms of any patent Isued since 1556 wil)

be furnished for §1
When ondering coples, please 10 yemit for the same as

above, and state name of patentee, title of Invention,

and date of patent

| A pamphlet contalning the laws and full directions for
obtaining United States patents sent freo. A hand-
somely bound Reference Book, giit edgos, coutalns 18
pazes and many engravings and tables important to every
patentee and mechanio, and is & useful handbook of ref-
erence for everybody. Frice 3 cents, malled free.

Addros
MUNN & C0,
Publishers SCIENTIFIC AMERICAN,
37 Park Rew, N. Y.
Buaxen Orrios-~Lomer F and 7th Streeots, Waah-
fngton, D. C,
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Engravings may Aesd advertisernenis af the same rate
oor fine, by measurement, aa (he letler press. Ad-
certivoments ovust de received atf pudlication affee ar

corly ar Freday morsing to appear in nezi urue.
ANTED—A Situation as Superintendent by
a thorough |um~h‘anli~. lllw‘-{tlllir“ ln;lnc:'l‘t';ln::\‘t\ln;.l:

neod fn the organization, dise ¢, and L

gﬂx‘; of help, and r:"'nnm with deslgning, drafting, and

the construction of all Kinds of machinery.
ammr:unmo offered. For further particalars,
address Y

B., 4 Spring $t., Utica, N

TOR SALE OR EXCHANGE—A 2 story Brick
Factory, about 6 1t, square, with yard in rear 1t
contains Kngine. Dollers, Shafting, Power Presses, Lathes,
Foot and Small Tools, all in complete workin

order, sultable for the manufacture of Hrass or Meta
Goods of -n‘y kind. Situated In the city of Newark, N.J.
For particulars, ad

ress e
:'lKl)‘ ©O. MONROR, Newark, N. J.

onds<>Carbon

or Crude. furnished and set for Boring Rocks,
mM Mill Burrs, Emery Wheels, Grindstones, Hard-
ened Steel, Calender Rollers.and for Sawing, Turning, or
Working Stone and other hand substances; also Glaziers
Diamonds, J. DICKINSON, 64 Nassu St,, New York.

FOR

=

- I:l.'&

2% LATEST IMPROVED

MACHINERY, |

turing SPOKES, HANDLES, AND HUBS,
.{%Yd)nl:“j'..(r;l.)’..r\‘.:u\. cor. 34 & Diamond Sts., Phila.

Brayton Ready Motor.

1t has no boller, s safe, cconomical, started by any
one b one minute, occuples small apace, and gives an
unsurpassed steady, rellable power. Address

Penna. Ready Motor Co.,

132 N. 3d St., Ifhi[l}:l_rlnhln. Pa.

1 The BEST MILLSTONE DRESSER »—(l!(lhi-‘ﬂ)l
& Co.. Manufsctarers and Fatentees, Pottsville, Pag

TALUABLE PATENT FOR SALE—The sub-

| seribers affey tor sale thelr valuadle Patent Right,

s “‘Rallroad Sigmal:'’ or s partser taken 1o take full
of the business. Apply soon. Address RIETH-
SATEE & ISCHE, Hst6614 P 0., Monigomery Co., Pa.

b 4ay sere, i3 8 wew Dasinen, FEtireiass Prve N
Y. S wawy 1 = C. A, CLIGES (8% Daane of N.Y.0
2 reapennids & seinalis. Mo olory Agesis satrasdinsry adsiementa,”

et ans ZEST™

ochiion | e Z
Do Your Own Printing!
Pros for oarda, lndeis, exveiopes, et

Larger slams {or Langer werk

P e )
Peining Bog o o o
EC ssei\a‘mmtm‘-‘iu “_E—A—u-;

¥V & 00,

Nrw and InruovED PATTEESS.
Send for new {llustrated catalo

Lathes, Planers, Drills, &e.
NEW HAVEN MANUFACTURING CO,,

7 ”U pright
Stationary Engines,

Strong, Simple, Safe, and Ser-
viceable !
4, 6, and 8§ Horse Power.

GRIFFITH & WEDGE.
. Zaneaville, Ohlo,

JATENT YOR SALE--Wonderfully (mproved Cultivs-
tar, for ane or two horses, ur!r profits, at low ce .
Agents wanted. Address 5. SEV

BIAPOILE

1Y, Walpole, Mass.

?-P‘? ’\ E PL'I' ERJ

VENTIV INCRUSTATION

OGARDUS' PATENT UNIVERSAL ECCEN-
TRIC MILLS - ¥or griading Bones, Ores, Sand, Oid
bies, Fire Clay, Guanos, Ofl Cake, Feed, Com,
Corns and Cob, Tobscco, Saufl, Sagar, Salts, Hoots,
« Coffee, Cocosnut, Flaxseed, Asbeston, Miea,
« 804 whatever cannot be ground by other mills
Also for Palnts, Pristers’ Inks, Paste Hacking, ete
JONHS W. THOMMN, successor 10 JAMES BOGAN-
DUS, corner of White and Elm Sta., ¥ow York

To Roofers, Builders, & Property Owners.

A campicte Hootng for asry
Bomice) .".*1 Srw prool "‘O’? 157 Satpde

B, MARTIN. Generel 1 pes and Clreulars

ral Rooing Ms

F. 0. Doz o 7 Mald
L sad S L ety 80, X. ¥
SOYE' S
Sy the Jargest In the Unlted » g gu orkﬂ
Milletones, Purtabie ‘; - .41 ":“ 1, "."'- .-A'» I“;.vv
Plis, Water ® a hos, .
sdapted (o four - 4 £ » sl
.1 s Y
FERYROT
\EWsSp "W : :
NEWSPAPER FILE.
The Kotk Patent Flie. fur ove
maansines, aad ° -4 ’r‘.’.; wrvisg sewepapers
atvd price rvdgred R v
ERICAN and & : E i 'v"' o .
.o > pries of ! .
office of this paper ey . re po
S RJIENTIFIO AMERICAY - * -
every wae who wishes t . ‘ ‘e
Address -3

MUNN & Co,,
Publishers Borxewrir AMERICAN

s !
Meriden, Oons. |

Machinists’ Tools. |

New Haven, Conn.

durabie, vco- !

|
I
|

GEO, PLACE, 121 ¢
snd of SHHEARMAN &
delphin, Taniie

be bad In both ¢

W
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PARIS AND VIENNA. |

!
|

SPEED ONLY 100 TO 250 REV. PER M. SAVES

HALF THE POWER REQUIRED FOR FAN.

P. H.‘& F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen'l Ag't, 3! Liberty St., NEW YORK. |

THE NATIONAL .

Steel Tube Cleaner. |

For PaTex- |
Cleanlng ™"
Boller
Tubes,

Adapted by U, 8, Navy. Forsaleby dealers, sond for

Arcular.
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “AIR SPACE” IMPROVEMENT,
Saves 10 to % per cent.  CHALMERS SPENCE €O,
Foot E. 9th St., N. Y.; 122 N, 20d St., St. Louls, Mo.

DAMPER AXD LEVER

REGULATORS BEST GAGE COCKS.

MURRILL & KEIZER, 44 Holllday St., Balt:

1 £ CENUINE
o

D 0ONCORD AXLES

*
The Standard—Best Stock—Finest Finish-

MAXUTACTURED ONLY BY }

TRADE

REMOVATL.

) OGERS" TANNATE OF SODA BOILER |

JOS. G. ROGERS & CO., Madison, Ind.
$# Send for book on Boller Incrustation.

Working Models |
.\lm"_‘llnlm_'t)‘. Meotal or Wood, made to

And Experimental
ordor by \| WERNER, 62 Center St,, N. X

HW.JOHNS' oo g,
i“ )

SD =
MATERIALS.

Asbestos RRoofing, with the lmproved White Asbestos
Fire Proof Coating, for steep orfiat Roofs in all climates.
f Conting, for old Leaky Roofs.
nt, for repalring Leaks on Roofs.

Asbestos Roof Paint, for Tin Roofs, Ironawork, &c.
Asbestos Painte—all colors—for structural purposes.
Asbestos Fire l'm((‘oa(lng‘. for wood work, &c.
Asbestos Stenm Pipe and Boiler Coverin
Asbestos Steam Packing, flat and round, all sizes.
Sheathing Felts, Vermin-Proof l.lnin?‘&c.

These articles are ready for use, avd can be easlly sp-
plicd by any one. Send for Pamphlets, Price Lists, &c.

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

P atentee and Manufacturer. Established 1555,

L. SMITH HOBART,
President,

!

i

J. 0. MOSS,

D. I. CARSON,

Superintendent, General Agent.

REMNMOYVED
From 62 Courtlandt Street to 67 Park Place.

The Fhoto-Engraving Company was ncorporated May, l books, newspapers, and catalogues, a8 an excedent sub.
1

ML and, by s patient and steady persistence, tn splte of
all obwtacies, has established & bosiness which s peria

peut and saccemsfuland now requires Lthe [ncressed space _
| and should not be confounded with etchings In sine or
:

and faclllties afforded In our new location

Our Rellef Mates are sow used satisfactorily by the
prineipal publishers and manufacturers In every State In
the Union, over W00 of tham having been made and dis-
trivuted In the past four years They are produced pho
tographically, by & secret method invented by our Super-
intendent, known s the “MOSS PROCESS," whieh
differs esscntially from all other “ processes '’ for mak-

ing Nellef Plates, has boen demonstrated to be vastly |

superior Lo them , And s owned and opersted solely by

the Mhoto-Engraviog Company

Our piates are adapted to all sorts of Hluscrations for |

|

Todd & Rafferty Machine Co.

MANUFACTURERS o)
The exlebhratod Greene Vartalde ( gine. Lowe's
Fs t Tobuiar and Fiae § ors Valve Sta
Heodsting, and | alile s ere of &
kinds tenm Pamps, MI GUeartog g A b
w Oakam, Nagring flope, Flax and Hemp Machinery
Apenis for the New Haven Mana . g L0, s Mackin
AL 8, for Juds . top Valves
il U . Differentia Pulles - Dios
WARKROOM LINES FET.NEM ',.,‘.‘;
WOnRNK FATE) kW ’ L )

Niagara
SteamPumpWorks
CHANRLES B HARDICK

Noe.23 A Bitreer,
BHOOKLYN, N 0

stitute for wood-cuts, costing much less and beolng pre-
| pared more yuickly
They are in hard type-metal, bot *‘bitten’* or *‘otched, "'

other metals.

on any type-printiog press, require no more ' making
ready’ " and will wear s long as
| any stereotype plates Klectrotypes of stereotypes may
e made from them In the usual way

Mesars, Munn & Co., the Ameriean Traet Soclety,
Seriimer & Co., D, Appleton & Co,, and other prominent
Publlahiing Howsos AT AIMONK OUF regular patrons,

E#F Bend stamnp for Hlustrated Clreular Viesse say
where you saw this,

than any other ** cuts,

These arv the st
and twost economieal
IN goods | lmpervious 1o
dumipoess, bhest and
ooil. Bend for sam
ples to B K HALE
& CO,, 66 and 0% Park

. isce, New York.

\ ANUFACTURERS AND PATENTEES hay-
Ing vaeful articies, suitabie for the Hardware Trade,
| and ¢ .uu.r' ald 1o manufacture and Introduce the same
sddrems | FHATT, onre Prary & Co., Buftale, XY
Fouail sam ples may De sent, s 1o be returned I desired

\" HEW PFROFELLERS, THEIR SHAFTS AND
5 FITTINGS. By Hamilton W, Pendred M. E. An
| able treatise, showing the present praction, ite advan-

tages andl defects. Whia e ures rioe Weents, Con.

tnued 1o No. dof SUTENTIFIC AMERICAN SUFFLE-
MENT To be had at this offlor, and of al) news agents
For showing hest of

‘ Pyrommrﬂ. Ovena, Hot Biast Fipes,

i Noller Flues Super-dleated Senm . Of) Stills, &e
LS RY WO NULKLEY, Sole Manufactarer.
1S Brosdway, Neow York.

Portland and Keene's Cement.

From the best London Manufacturers. For sale by

a speecial foature
Wheels

L SCALE PREVENTIVE. ‘ .

W AGENCIES
NEW AGENCIES.
Having Just eatalilished A 'V‘-.!'~ 0 the hands of
nhers Se,, New Y .
_ LLES Areh :l.. l'l:“:.
Emery Wheels and Machines can pow
ities on reasonable terms

Prompt Delivery

No delay needed in getting large

THE TANITE CO.,

STROUDSBURG, PA.,

PORTLAND CEMENT

For Walks, Cisterns, Foundations,
Bridges, Beservolrs, e

Romit 10 conts for Practical Treat

8, L. Menonaxt & Co., 7 Bouth 8t,, Ne

HARTFORD

STEAM BOILER
[nspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Prest. 1. M. ALLEN, Prest
J. B. PIERCE, &'y,

FOREIGN PATENTS

AND

AT

THE CENTENNIAL,

There I no doubt that our Centennial Exposition wil
attract to our shores multitudes of representative people
from all parts of the world, and they will take home with
them many of our best fmprovements to Introduce Into
thelr own manufactures.

An unusual opportunity will be offered for selling to
these people such forelgn patents as have been secured on
good American Inventions in the respective countries
from which these visitors come.

At the reduced prices for which patents are obtained
abroad, our people will loso a chance not Hkely to ocour
again, If they do not avall thomselves of the opportunity
of securing thelr (nventions (o forelgn countries at ance
0 as to have thelr patents rendy to negotiste during the
coming suminer

For cost of patents in the different countrices and the
conditions on which they are granted, send for pamphlet
contalning full Information.

Address

Stables, Cellars
rl .

MUNN & CO.,
¥ Park Row, New York.
Braxcu Orriox, cor. F and Tth Sta.
Washington, D, C,

SCIENTIFIC AMERICAN,
FOR 1N76,
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD,
THIRTY-FIRST YEAR.
VOLUME XXXIV.—-NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
bog to announce that on the fArst day of January,

| 1876, n new volume commenced. 1t will continue

to be the alm of the publishers to render the con.
tonts of the new volume more attractive and use-
ful than any of its prodecessors,

To the Meckanic and Manufacturer.

No person engaged in any of the mechanioal pur-
sults should think of doing without the SCies
mire AMEnicAN. Every number contains from
#ix to ten engravings of new machines and inven-
tions which cannot be found In any other publion-

ton.
The SCIENTIFIC AMERICAN s dovoted to the

!

i They are mounted on blocks type-high, ready for use | Interests of Popular Science, the Mechanio Arts,
.

\

Manufactures, Inventions, Agriculture,Commerce
and the industrial pursuits gencrally: and it is val-
uable and instructive not oaly in the Workshop
and Manufactory, but also In the Household, the
Litrary, and the Reading Room. Each volume

| contains hundrods of Notes, Recolpta, and Suggos

tons and Advice, by Practioal Writers, for Work-

Ing Men and Employers, in all the vartous arts.

OF SUBSORIPTION w POSTAGE
PAID BY Us,

One copy Bclentific American, one year. .. ‘T

TERMS

One copy Sclentific American, six months.
Ome copy Sclentific Amerioan,three months
One copy Sclentific Amerionn and one oopy
Sclontific Amerioan Supplemoent, both
for one yoar, Postepadd ..o 7.00
The Sclentific American Supplement.
A woekly papor, uniform in size with the SCIEN-
TIFIC AMERICAN, but & distinot publication. 1t
contalns working drawings of engineering works,
and claborute treatises on every uueiolll‘..::
and Mechanics, by eminent writers, at home
abroad. An illustrated cover protects (be B
somoly printed sheota, Price, $400per any
Ningle coples 10 centa
Remit by postal order, draft, or expros.
Address all Jettors and make all Fost Ofice or=
dersand drafts payable to

MUNN & CO.

27 PARK ROW) NEW YORK

e

s printed with

‘ TAMES BRAND, & Hoskmian ¥, New York
I A Prsctionl Treatise on Coment Turnishod fur B cents.

'l‘hn “Rolentifie A

meriean
. SOX & CO/CBINK, Ten
A Cuas. EXKY JO e Gold-ste, NA -
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THE CENTENNIAL EXHIBITION=THE GREAT CORLISS
ENGINES,

In the snnexed engraving aro roprosonted the great Corliss
engines, which furnish a part of the powor to the mechanism
displayed in Machinery Hall. It is expocted that other en
gines exhibited will also be geared to shafting and thus put
to usoful work. There are not many points of actual novel.
ty about the Corliss machines, and they may fairly be classed
as gigantie specimens of a well known engine, with smailer
sizes of which our machinists have long been familiar. They
are very lofty, perhaps too high for critical engineering taste,

and at first sight remind one of the ordinary river boat beam |

engine, with however a solid instead of the skeleton boam.
The frame is A-shaped, the beam center being at the vertex
with the cylinders and main
shaft located at the base
angles. The various parts
of the frame are in the hol-
low or box form, and the
corners are flattened, giving
an almost octagonal sec-
tion. A very curious effect
is gained by abolishing
straight lines in the work-
ing parts und substituting
curves and S pieces, an in
novation the value of which
engineers are somewhat dis-
posed to question. The cy-
linders are 40 inches in di-
ameter, 10 feet stroke, and
are rated at 1,400 horse pow
er. The single shaft to
which they are connected
carries a magnificent gear
wheel, of 30 feet jzdiame.
ter; 24 inches fuse, and hav-
ing 216 teeth cut with a
pitch of 5-188 inches. This
is probably the largest cut
iron gear over made. It
weighs 86 tuns, and its pe-
riphery travels at the rate
of over 42 miles per hour.
The crank shaft carrying
this wheel is 19 inches in
diameter, and is made of
the best hammered iron,
The bearings are 18 inches
in diameter and 27 inches
long. The cranks, of gun
metal (iron), are polished all
over except in the recesses
on the back, and weigh over
5 tuns each, The beams
are {) feet wide in the cen-
ter, 27 feet long and weigh
each about 11 tuns; they are
also of quite novel form,
The connecting rods, now
that they are in place, have
the appearance of being
rather light; but this comes
no doubt from the massive
Jlook of the beams, which
have a more ponderous ap-
pearance than is their due,
on account of their unusual
depth at the center, In or-
der to have these connect-
ing rods of as perfect ma-
terinl as possible, they were built up entirely of worn-out
norseshoes, of which there were used in their construction
no less than 10,000, They are 25 feot long, The piston rods
are yroel, and are 04 inches in diametor,

The finest part of the whole machine is unfortunately out
of sight, since it lies in covered ways under the floor. We
allude to the gearing by which motion is lmparted to the
shaft. The immenss gear wheel drives n pinion of 10 feet
in dinmeter, and parallel to the axis of this Is aline of shaft
ing, diminishing from 9 to 8:7 and 6 inches, This, by means
of four trios of miter bevels, transmits power to four inch
shafts at right angles, leading in difforent directions to
walled pits under hoavy standard frames, which earry the
driven pulleyson the ends of the overhead shafting, We
cannot speak too highly of the workmanship of this mechan
Ism, It works with perfect smoothness; and so correotly are
the wheels cut and the various portions fitted and arranged
that no nolse is apparent

The Corliss valyes and valve gear are too well known to
need deseription here,  One of the principal modifications is
& substitution of an 8 lever for the usual dikk which ope.

NEW YORK, JUNE 3, 1876.

rates the valves, The weight of the entire machine, with
it shaftn, Is over 700 tuns,
.t
Tmprovement In Freezing Mixtures,
M. Dubrene, says the Moniteur Industriel Belge, has de-
vined o menns of producing rofrigerating mixtures which

will gi\'n \'nr_\hu: l|l'ul‘1'1'n of cold, as may be desired. The

; Invention Is based on the fact that, when nitrate of potash
{or, botter, niteate of soda is added to nitente of ammonia (the
[ added salts not exceeding a certain proportion), the resulting
mixture produces, by its solution in water, a lowering of
| temporature very nearly equal to that produced by nitrate of
{ ammonia alone, It is thus that, in making mixtures in

I which the nitrate of soda enters in the proportion of 1 to 40

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART SCIENCE, MECHANICS CHEMISTRY, AND MANUFACTURES.

$3.20 per Annum,
POSTAGE FPHEVAID

| tail dealers : for without doubt, many who visit the Exhibi
| tion from distant points in the country will take the oppor
| tunity of doing more or less shopping in New York and
j l’hilmlc-ll»hin Of course, to the extent that this dm”-ing in
| done here and in Philadelphia rather than st home, will the
retailers in the gections from which the visitors come suffer,
[ It in probable, however, that more will be spent away from
| home than would have been if the buyers had remained at
[ home, The immediate beneficial effects on the trade will,
therefore, fall on the retailors. It is falr to assume that, In
|any event, the local interests of New York and Philadel
phia will be largely benefited by the Exhibition, and those
of New York nearly, if not fully, as much as those of Phila
delphia.

Specifie Gravity,

5 0 g S 1 s T

THE CORLISS ENGINES AT THE CENTENNIAL EXHIBITION.

parts and the nitrate of ammonia in the proportion of from
99 to 60 parts in 100, compounds are formed by which tem-
eprature may be reduced by Fahrenhelt degrees varying in
number between 70 and 482, A mixture of 20 parts nitrate
of potugh aud 80 parts nitrate of nmmmonin reduces tempern.
ture 87° Fah
et O ——
Efvot of the Contennlal on Business,

The Keening Post thinks that one result of the Centonninl
will be u relaxation of the business stringoney which has
existed In Now York and other Eastorn citios, [f only 6,
000,000 people, exclusive of the inhabitants of Philadelphia,
should visit the Exposition, and spend but $26 cach, $125,.
000,000 would thus be put into circulation. Asn rulo, suys
the Post, it muy bo assumed that the great body of those
outside of Philadelphin who go to the Exhibition will be of
the cluss which Is thrifty and saving ; the money thoy spend
would, to a great extent, except for the Exhibition, be re.
tuined by them, Excluding thut part of this money which
will be recolved by those who furnish the necossnries of 1ife
to the visitors, this money will first go intothe hands of re,

When the king asked
Archimedes if he could find
out whether the jewelers
had, in making the crown,
kept back some of the gold,
and  supplied ity weight
with some other metal, the
philosopher was put
thinking and experiment-
ing: and one day he ex-
claimed, with excited ener-
BY: “Burcka! Bureka!” (* 1
have found it! I have found
i)

What had he found? He
had discovered that any so-
lid body, put into a vessel
of water, displaces its own
bulk of water; and there.
fore, if the sides of the ves-
sel are high enough to pre-
vent it running over, the
water will rise to a certain
hight. He now got one ball
of gold and another of sil-
ver, each weighing exactly
the same a8 the crown. Of
course the balls were not
the same size, because sil
ver islighter than gold, and
80 it takes more of it to
muke the same weight. He
first put the gold into a ba-
sin of water, and marked on
the side of the vessel the
hight to which the water
rose. Next, taking out the
gold, he put in the silver
ball, which, though it

weighed the same, yet, be-
ing larger, made the water
rise higher; and this hight
he also marked. Lastly, he
took ont the silver ball and
put in the crown. Now, if
the crown had been pure
gold, the water would have
risen only up to the mark
of the gold ball; but it rose
higher, and stood between
the gold and silver mark,
showing that silver had
been mixed withit, making
it more bulky. This was
the first attempt to mea-
suro the specific gravity of different substances. — Misse Buck-

ley.
A R VR T =

Progress of the Burglar's Art.

We loarn from un English contemporary that, notwith-
standing the many precautions taken by eminent safe makers
to prevent the possibility of any forcible opening of their in
dispensable manufactares, the skillful and scientific burglar
has lately ndopted the method of destroying the works of
safe locks by powerful acids, the introduction of which, it is
nsserted, ronders both the copper and iron of the works soft
and pliant in & fow moments.

— .t tr——

NEW SBAFRTY BANK CHECK.—One of the banks at Lyons,
Franceo, uses checks of paper dyed to a full shade of ultrama-
rino green, upon which the name of the bank is lithographed.
Tho nmount and signature are written in with a dilute mineral
propuration, producing yellowish white lotters and figures on
a green ground.  In this country it is not uncommon to write
with a solution of oxalic neid on a blue paper, which produces
o slmilar result in o more simple way
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AMERICAN. rloonluwm ««FROM 1840 TO THE PRESENT
TIME.

Wo have now reached a poriod in which it isx practically
impossitile to follow the progress of the country uniformly
in all branches of Science and induostry,
therefore, to consider each ¢lasx of invention or each branch
of Sclence separately, and briefly to note the principal ad
yanoes in each, from 1840 ap to the present time. It will
be sulficient to point out the fact that, doring this period,

It ix necossary,

- L over 165,000 patents have been issued as against 11,614, all

told, previoos to 1840, to indicate the difficnlty of attempting
to armnge inventions In any semblanee of chronologieal
order.

Among the most important improvements in the steam en

“:ilw are the detachable adjustable or drop cut off gear, the

invention of Frederick E. Sickels, and the application of the
governor 1o determine the point of out off made by Zac hariah
Allen and George H, Corliss, of Rhode Island.  The beam
Lengine is a peonliarly American type, and nsually embodies
the valve gear Invented by R. L, and Franeis B, Stevens.
In 1852, Eriesson brought out a new form of the ealoric
ongine, which machine he was the first to adapt to practical
unes. Ericsson’s other inventions are so numerous that a
mere list would occupy more space than ean here be afforded.
Among the most prominent woere those embodied in the
United Statos steanmer Princeton, the first serew man of war,
They included a dircct-acting engine of great simplicity, the
sliding telescope chimney and gun earriages and new iachine-
ry for checking recofl.  He has also devised instruments for
measuring distances at sea,n hydrostatic gage for measuring
the volume of fluids under pressure, an alarm barometer, ete.
He wiss the first to apply the revolving turret to war vessels;
and the performances of the famous Monitor, his first essay
in armored ships of that description, need no renewal here,

Dr. Morton's elaim as originnl discoverer hax beon vigor
ounly .Iiu,.ulml, bt it is believed that the facts are sufficlent
to accord him the full measure of honor deseryed It ap
pears that Dr. Wells, one of the opponents of Dr. Morton,
gFas in 1844,
but it is well known that the practical use of that gas by
dentists is of quite Inte date.

obworved the anesthetic offects of nitrous oxide

Juxt before and during the war great improvements wore
made in fire arms, The principal small weapons are those of
| Colt, Sharp, Whitney, Allen, Maynard, Remington, Spencer,
and Berdan. These include rifles which, in practised hands
can be loaded and firod nearly thirty times a minute, In
gront guns, the Parrott riflos, the essential feature of which
in n wronght iron jacket shennk around the breech, played s
In 1845 Generasl Rodman

invented his method of casting gonx aronnd a hollow corn

conspicuons part during the war

into which is introduced n stream of cold water, while the
outside is kept hoatod nntil the metal is cooled from the in
terior. Rear Admiral Dahlgron also invented the gun whiel
benrs his name, and which is distingnished by its exterior
form. To obviate the contraction consequent upon eooling
the large easting, the Dahlgren guns are made larger than
required, and after cooling are annealed and turned down to
the desired shape. The most efficient machine gan built on
the small arm principle is that of Mr. R J. Gatling, This
fires 400 cartridges per minute, the rapidity depending on
the rate of rotation of the crank whereby the mechanism is
operated. The inventor of military munitions perhaps best
known, both here and in Europe, s Mr. B. B. Hotehkiss,
One of his most recent devices is probably the most effective
weapon of war ever invented, Itis a machine eannon, capable
of throwing sixteen 1 1b. explosive shells per minute, to
n distance of- nearly three miles, Mr. Hotchkiss has also
Iately devised s remakably simple and ingenions breech.

Mr. Ericsson has of late been engaged in the constraction of | loading rifle musket, beside some new forms of hr«;rh-lo-ding

one of the most formidable marine torpedoes known, and

field cannon. It may be added that,with a single exception,

algo hins devoted much attention to the construction of solar | the needle gun, the main features of all the prominent mili-

ongines. Among the remarkable forms of recent American
engines may bo mentioned the Scott and Morton, in which
the oylinder rotates with the fly wheel, and the Ellis bisal-

tary rifles originated in the United States,
While the invention of the lock stitch in sewing machines
is generally clnimed for Walter Hunt, as we have already

phide of carbon machine, in which the vapor of bisulphide | stated.'it is also conceded that the same device was inde.

of carbon is substituted for steam.
Since 1851 over three thousand patents have heen granted

pendently invented by Elias Howe. Howe's machine, patented
in 1846, used a grooved and curved eye-pointed needle car-

for haryesters and their attachments. Some of the most |ried upon the end of a vibrating arm, which, passing
important improvements consist in the Sylla and Adams | through the cloth, formed a loop through which a shuttle

patent, having a cutter bar hinged to a frame, which is in
turn hinged to the main frame, this being the principal
feature of the Buckeye harvester; the combined rake
and reel of the Dorsey machine, sweeping in a general
horizontal direction across the quadrantal platform; the
Henderson rake, on what is known as the Wood ma-
chine, having a chain below the platform which earries the
ruke in a curved path ; the Sieberling dropper, which is "
slatted platform vibrating to discharge the gavel, and the
Whiteley patents, which constitute the Champion machine
of Springfield, Ohio, In threshing machines, American im-
provements nim nt speed and lightness, and spiked cylinders
ure retained to beat the grain as it passesin a zigzag course
between them, There are few implements which at the
present time engage a greater share of the attention of in-
ventors than cultivators and plows, which are constantly
being produced in endless variety. The first application

passed another thread. Following this came many improve-
ments,such as A. B. Wilson's four motion feed and rotating
looping hook, the latter of which draws down the needle
thread and drops through it the spool containing the lower
thread.  Over! patents have been granted for modifica-
tions in sewing machines, and inventor® gill find ample op-
Jvonu:nity to exercise their ingenuity in devising further im-
pmhmab. We may note in this conneotion that Mr. E.
H. Knuight, one of our best mechanical authorities, states
that the three mechanical contrivances upon which the most
extraordinary versatility of invention has been expended are
the harvester, the breech-loading fire arm, and the sewing
muachine: each of these has thousands of patents and each is
the growth of the last forty years. Next after these, it ap-
pears to us, our inventors most favor cultivators, churns,
car couplings, bee hives, and washing machines.

‘We have already alluded to Morse's successful completion

of machinery to the tying of knots was,we believe,embodied | of a telegraph line between Washington and Baltimore in

inan American mower.

in 1844. In 1848, Royal E. House, of Vermont, patented sn

In printing presses, American inventors have steadily | admirable long line printing apparatus, by which messages

maintained the lead. The Bullock press carries the forms
upon two cylinders, requires no attendants to feed it, and
delivers from 6,000 to 8,000 sheets per hour. The Campbell
press is remarkable for fine points of adjustment. The Hoe'
web perfecting press is one of the most recent inventions of

| the kind. It delivers from 12,000 to 15,000 perfected sheets
thu.—lnvnm !

per hour.

Joseph Dixon, in 1854, was the first to use organic matter
and bichromate of potassa upon stone to produce a photolitho.
gnph. Latterly the process of photo-u’zgnﬂng has been
It is largely employed in

Locometives. London and Dover Raliwar. 3 3 cogravings and | preparing engravings for the SCIENTIFIC AMERICAN, and the
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lolQl‘lll GLUE. —One part phosphorie aeld, specific gravity
11120, diluted with two parts water, Is ne arly neutralized
with ammonium esrbonate, 1 part of water added, and then,
in a poreelain vessel, suflicient glue dissolved in the liquid
to obtain a sirupy consistence. It must be kept in well |

closed bottles. The addition of glycerin or sugar would
eause the glue to gelatinize,

reader will find some remarkable results of the most recent
improved processes in engravings directly reproduced from
lunar photographsin No. XX, current volame. Colonel J. J.
Woodbury, M. D., has produced microscopic photographs
of ndmirable clearness and maguitude.. The finest photo
graphs of the visible speotrum have been obtained by Mr.
Lewis M. Rutherfurd,of New York city. The map 82 inches in
length embraces more than 2,500 sharply defined lines.  Mr.,
Rutherfurd has also achieved remarkable suceess in produe-
ing finely ruled ** gitters " or gluss plates, by means of which
Dr. Henry Draper has produced a photograph of the ultra-
violet rays of the diffruction spectrum, which far exceeds
in distinctness any thing previously attempted in this difh.
eult spectral reglon. Mr. Rutherfurd’s finer gratings have
nearly 18,000 lines to the inch, ruled by a diamond held in
s machine of his own invention, which is driven by & minia-
ture turbine wheel. Magnificent photographs of the moon
have been taken by Mr. Rutherfurd, and he also has sne-
ceeded in making the sun reproduce its own image. Te him
is also to be attributed probably the highest application of
photography, that of using it for uranographical measure.
ments, and for the study of the solar and stellar spectra,

The first lce machine basod on production of eold by the
\'upuri‘l.nthm of volatile liquids was invented by Professor

C. Twining, of New Haven, in 1850, He used sulphuris
o lh- r as the liquid to be vaporized.

By far the most important chemical dmm\orv ever made
by an American is that of the demonstration of the anmsthe.
I tic qualities of chloroform, by Dr. W, T. G. Morton,in 1848,

were sent in Roman capitals in lien of dots and dashes, The
next important improvement was that of Hughes, who pat-

ented s telegraph in which the feat of printinga letter with
every impulse or wave of the electric current was accom-

plished. Two vears later G. M. Phelps, of Troy, N. Y.,
combined the most valuable portions of the House and Hughes
patents in a combination instrament, which is considered
the most perfect printing telograph for long lines yet pro-
duced. To Mr. Cyrus W. Field is due the credit of suggest-
ing the transatlantic cable; and through his persistent labors
and energy that great undertaking was mfnﬁym

plished.

Stearns’ modification of the Gintl duplex uleplphw
was the first practical solution of the problem of sending two
messages at the same time on the same wire. Moses Farmer
has also devised a way of sending two messages at the same
time in opposite directions, by using two auxiliary batteries
in combination with two principal batteries. The important
researches of Thomas A. Edison have aided greatly in re-
ducing tos practical shape the system of quadruplex tele-
graphy ; and the phonetic system of Gray and Béll aims 1o
increase indefinitely the number of messages wlllch Qllh
sent simultancously over a single wire,by using tuning
moved by electromagnets, for sending and-receiving “ﬁ
nals.  Only one fork at the receiving station lrh unison
with a particular fork at the sending station, llll s
to it, The first system of fire alarm ¢ A
in 1862, by Channing and Farmer, and !Mﬂl! Mt
adopted in Boston.

Ericsson; but machines of this d
employed until 1853, when, through
Greenwood, of Cincinnati, Ohio, that city.
them.

Borings foroil were first made by Mr.
Titusville, Pa,, in 1859, He
ing a tube through the rock instead o
hing.

Among the most important
Americans may be noted the W
uses compressed air as a moans

1
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A of which is under the control of the
Hor's platform is a device of great impor-
vintos the danger of the telescoping or crush-
cars in ovent of a collislon,  Sleaping cars were for
time used on American railronds in 1838; and in 1864
Pullman devised the palace cars which bear his
vhich are rogular hotels on wheols. The first
nes wore established in the Unlted States, A
Ang ﬁ‘mlm“;:volm the use of compressod air for
\ gatos shgonling ; and a remarkably ingenious
- combination of switeh mechanism and electric signals, the
Anvention of Superindendent J. M. Toneey, Mr. D. M. Rous-
au, wnd others, has beon applied on the underground see.
on of the Now York Central and othor joining lines in
b ¢ York olty, Hall's system of signaling by telegraph at
brlanl and enilvond crossings wis the fiest introdueed, and to
i should bo nwarded the crediv of 1ts first application,

In astronomy the work of Ameriean sclontists has covered
w wide field,  The first approximately correct theory of the
motlons of Neptune were wrought out by Professor Sears
C. Walker, in 1847, This labor, together with its subse-
quent reconstruction by Professor Simon Neweomb, resulted
in the niagnificent discovery of the planet by purely mathe
matieal means.  Professor Newcomb has also made some
splendid investigations relative to the perturbations of the
moon by the planets, To Proféssor (. A, Young is due the
discovory of the chromosphers surronnding the sun, one of
the most yalunble contributions to solar physics ever made.

Professor A. M, Mayer has presented strong evidence to
show that the antennm of insects are their organs of hearing.
o has also determined the law which connects the piteh of
a sound with the duration of its residual sensation, and de.
dueed principles applicable to the study of harmony and mu-
sienl composition. Professor Mayer’s investigations in
neoustios are all strikingly original, and have placed him in
the front rank of contemporary scientists,

To the gront engineoring works of the United States, we
can only briefly allude. The prominent ones are the Croton
aqueduct in New York, the Pacific railroad, the Hoosae tun-
nel, the East river and St. Louis bridges, the Hell Gato ex-
‘cavations, and (more important than either of the others)
the operations of Captain Eads at the mouth of the Missis.
sippi, by which that stream, besides the prevention of its
overflowing its banks, is to be rendered accessible to ves-
sels of the deepest draft,thus opening the whole Western see-
tion of the country to direct commerce.

From the struggling and destitute band of colonists in
1776, to a great and powerful nation of forty millionsof free
people, such has been the work wrought in the hundred
years now closed. History offers no more marvelous spee-
taele, no loftier example of the might and grandeur perpetu-
ated in republican jnstitutions.  Not by conquest nor by war
las this glorions resnlt been reached, but by the peaceful
development of the genius and energy implanted in the peo-
ple themselves,  Our troe standing army iy one of inventors,

b not of soldiers: and to the former alone, nnder Gad, do we
owe our national prosperity. It was the inventor who,when
i the first war for national life left us prostrate though vie-

Scientific Amevican,

oxhibits which cateh the eye, Nothing from the Nuplors, or

bullders and foundors whoxe colobrity s worldwide, The
German display is st present o heap of rongh packing boxes,
some fine rifled guns, armor plates, and locomotive wheels
from Krapp at Esson, und o huge pyreamid of spiegelolsen.
France has treated the Exposition with as muel indifforence
ax England,
now are soup making machines and a tapestry loom. Froneh
machinists have been greatly progrossive of late, and we
looked with much Intorest, though fraitlossly, for many of
the machine tools, notably those by Abbey of Paris, which
our Parisian contemporaries hnve describod,  Belgiom lis
nn engine of the Corliss pattern, whioh in worth enreful ox-
amination,  Brazil shows n small stationnry ongine of an-
tiquated appenrance, and some fule fronwork, Swedan, an-
other great ironproducing country, hns n narrow guge loco.
motive, and nothing olse at prosent worth mentioning in
this general review, ' Spain and Ttaly, Holland and  Russis,
have not areanged their exhibits, In the Amerlenn soction, the
Corliss engines nre in motion and are driving u fow maching
tools which are familine to all our readors.  Otherwise the
display is not sufficiently advanced to admit evon of n gen-
eral idew of its futare magnificont proportions.

In the Main Building, the progress hns hoen gronter, and
the exhibits are already grand in varicty and excellence. By
all odds, the most magnificent display in the entire Exposi-
tion is the Jupanese. It ix the complete history of the
country, told by object tenching, We know of no metal
work that can compare with the bronze yases and ornaments
displayed, nor were such collections of orlental pottery and
Incquered work ever seon in this country before. Not only
is evary industry of that most industrions people ropresented
by its choicest products, but woe nre shown overy nutural re-
source of the Empire.  The minernlogienl exhibit nlone is
superb. The varions educationnl systems are  explained
down to the daily records of the pupils, and the collections
of scientific appuratus used In the colleges are exhibited,
Certainly,not merely in the intrinsic value and magnificence
of her contribution,but for the admirable skill and discrimi-
nation shown in its selection, Japan outstrips every other
nation yet represented. The second place must be allotted
to England, whose display, as far as can be judged, is des-
tined to be extremely interesting, Its most prominent fea-
tures at present are the pottery, decorated ware, and textile
fabrics. The British colonies offer exhibits notable for ex-
cellent selection and suitability for iNustrating the resources
of the various localities. The French exhibit also superb
pottery and a magnificent show of objects of industrial art,
Inces, and textile fabrics.  Austrin, ax yot incomyflete, has o
case of Vienna goods, which nre models of exqu'site taste,
The beautiful display of Boheminn glass nttracts the grent.
est ghare of attention among the ludies.  Germany sends an
exhibit which noticeably includes some exquisite porceluin
und o superb display of scientific and educational bhooks, It
i8 blemished by the bronzes, which are inartistic, and by the
many cheap chromos which already have been imported by
thousands into this country. 1t is but just to add that the

J torious, gave us the means to throw off our dependence on
other nations, and stand forth, not merely politically buat in.
dustrially and commereinlly, a free and independent people;
it was the inventor who taught us how to utilize the vast re-
sources of our territory ; it was the inventor who, in the
hour of need, converted our workshops into gigantic maga-
zines of war material, who equipped for us the greatest
army that modern times has ever seen, and who gave us
weapons wherewith to wage the terrible conflict in which,
for a second time, the nation's existence was imperiled.
Therefore most fitting is it that, on this great anniversary,
we ask mankind to witness trinmphs of genius and of indus.
try, not those of the statesman nor of the warrior, nor the
work of the pen nor of the sword, but that of the hammer
and the loom, the engine and the lightning spurk, the Ilabor
of men who are ot onee the leaders and the supporters of
American progress, the American inventors.
. ——
THE PRESENT CONDITION OF THE CENTENNIAL.
There isone verdict which will be unanimously agreed
upon by all who complete  review of the Centennial Build.
ings ut the present time, and that is that the Centennial
Commission las worked wonders. It s only necessary to
recall the unfinished grounds and dreary expanse of empty
space and packing boxes, both at Paris and Vienns, to add
still further omphasis to the sssertion. True, the Exposi.
tion is not complete, but enough so to exeite the wonder
ment and admiration of every beholder now, ‘
The erection of the main buildings and thelr preparation
to receivo their contents necessarily delayed work on llw’
grounds ; but this is being vigorously pushed forward, and |
an army of laborers is planting lawns and flower beds, mak. |
ing ronds, and othorwise beautifying the surroundings, |
Least sdyanced of any part of the Exposition Is Machinery |
Hull: and in this respeet, the visitor who may have expected
to entor into # vast room, filled with whlrr(n“ machinery,
will bo disappainted.  The fault, howevery lies not with the
Comminsioners, but with onr own exhibitors, for thelr contri
butlons vastly outnumber those of all other nations combined,
It follows that the chances of comparing American machin
ery with that of foreign make are to bo limited; as 1080 Amer-
lish shows n great disparity

leat machines against 98 Eng
botween the two greatest machine-making nations in the
world. The great cotton mills of Groat Brituin are ropre
sonted by ouo loom, and the best” thing in that In un wleetrio |
bienky u."uuu--mvm, There are & superh Jacquard  loom
woaving sillke book morks, some gigantio armor plate
the Walter printing prews, These are the prineipul British |

u, und

(ierman display is not complete, and that, when it can be
| examined in its entirety, it will probably be found worthy
| of the great nation that sends it. The Egyptian exhibit is
| excellently arranged, and on the whole will givea fair idea
| of Egyptian industries. The Spanish contribution will ex-
| cite considerable sstonishment. It certainly is one of the
| finest in the building, and is notably rich in the number and
| variety of textile productions, [t is well caleulated to dis-
pel the idea that Spain's industries have been severely para-
| Iyzed by her recent internal troubles. Norway and Sweden
send displays, well advanced toward completion and admira-
| bly areanged.  We note especinlly the life-like figures in
wax, dressed in costumes of the conntry, and some fine speci-
| mens of silver and iron work,

. Italy, as might be expected, has o larger representation in

the portion of the Exposition devoted entirely to art than in

| the general concourse of nations,  Still, in the Main Building,
| her exhibit bids fair to bo one of great beauty. There is an
| exquisite collection of Genoese silver jowelry, wood carvings
{ of superb workmanship, and a ourfons selection of antique
and modern pottery, which, perhaps more than all else, will
| will excite admiration. The Netherlands, also, has some
remarkable examples of Flomish and Duteh woodwork.
China exhibits her famous poreelain and marvelonsly in-
tricate ivory and teak carvings. The prominent feature in
the Chinese exhililt is a table of eloisonné ware (copper
enamel), of oxeeptional besuty und value,

The American display Isadmirable, In sllver ware and jow-
olry Jt is unexcelled ; and in no part of the Exposition Is far.
niture exhibited which ean compare with that of the New York
manufactarers,  Phe ropresentation of planos and organs in-
cludes specimens frome all our coloebrated makors, many of
whom have introduced the excellent Innovation of building
gluss inelosad rooms for their instromoents, so that, when the
lutter wro performoed upon while other planos are boing played,
there will not be the confused Babel of discord which in so
many fales han formed an objectionsble featare.  The book
display ix elaborate, and, In general, the American soction
compares wost favorably with the exhibits of other nations,

Of the very varied and interesting edntents of the Agri.
cultural Boilding, no fair estimate can yot be formed. The
unroofing of the structure during « storm delayed its com.
pletion and prevented an early armangoment of exhibits.  As

[ near s can’ be judged' from sueli on wre alrendy In place,this

department will form one of the most complete and Interest.
ing parts of the Exposition. Hortioultaral Hall ix beautiful,
und later will, without doubt, smbrce a large variety of
specimens, some of thom being of rare species.  The forcing

the Ponng, or the Muudslays, or any of the great engine |

She hns abont 92 entries, and the most notable |
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‘ houses are quite well filled; and probably after many of the
foreign plants have been started therein, the display in the
large edifice will be improved, It should be remembered,
however, that the horticaltural display includes the plants
growing in the beds as well as under cover.

We nre not exactly clear as to the principle which gov-
orned the selection of exhibits for the Women's Pavilion.
It nppenrs that only n portion of the female handiwork exhib.
ited is located therein, while the rest is seattered among the
enteles in the other bulldings. This rather detracts from
the completeness of o digplay which is otherwise very credi-
table, Women sre moking Waltham watehes in the Machin-
ery Hall, and women have contributed handmade Inces,
robies, und needlework to other departments.  Had all been
guthered under one roof, the objects of the separate building
would haye been furthered, and the visitor swonld have ob-
tnined o better iden, of the variety and skill embodied in fo
male labor, than he perhaps can now. Still the exhibit as it
stands I8 good, and to the fair sex especially will doubtless
prove the principnl attroction.

In concluding this brief general review of the present con-
dition of the Centennial, the highest credit must be given to
the authorities for the excellent manner in which the great
enterprise iy governed.  Where many abuses might ereep
in, it is surprising to note how few really exist. The restan-
rant charges have been extortionate, but these are now re.
duewd. . We hope for the submtitution of a better catalogue
for the present rather enmbrous volume, which will afford
the visitor the information he needs, and not a mass of glar-
ing and useless advertisements.  We would also suggest that
allowing  juggler to perform ot a prominent stand directly
inside and in front of one of the principal entrances, and
then to peddle his wares, is not ealculated to add to the dig-
nity or value of the Exposition. These, however, are but
minorand, perhups, unuvoldable blemishes.

Living nt Philudelphin is rather high ; and those who live
within a hundred miles of the city will find it to their ad-
vantage, both economienlly and in point of convenience, to
avail themselyes of the railroad facilities in going and com-
ing every day. The duily excursion is not fatiguing, since
there is no need of the visitor walking a step inside the ex-
hibition grounds and within the principal buildings, except
in the art building (the Memorial Hall). Rolling chairs and
attendants are furnished for 00 cents an hour, and the visitor,
comfortably seated, is wheeled from point to point, and thos
can inspeet the exhibits at his leisure., For long distances,
a steam railroad, which runs around the circuit of the
grounds, is always available. Althongh, as we have stated,
the Exhibition is not fully complete, the present will be pre-
ferred by many a8 an opportunity to make the visit. The
cool wenther and absence of a crowd will be found much
more conducive to n plensant examination of the immen: e

work performed during the swe tering heats of July rnd
August.
—— ——eaereo—
Ivory.
The apprehension thativory would become one of the pro.
ducts of the past, ss we have often heard our cutlery and
billiard ball manufacturers maintain, does not seem to le
justified by the facts. According to the following, frem the
British Mail, Messrs. Lewis & Peat, colonial brokers, bave
issued a very interesting report of the modern ivory trede,
which, though showing great improvement since 1842, is a
mere shadow of what it must have been in the ancient times,
The total quantity imported into Great Britain in 1875 was
680 tuns, the largest in any year between that time and 1842,
when it was only 207 tans: the lowest being 1844, but 211
tuns. The fact of there being an appreciable incresse in
last year's iuports over 1874 of 70 tans is, says the report,
*“of the greatest interest, because in this article especially,
much more than any other known, there is no reason to ap-
prehend any falling off in the demand.” In one important
article of manufacture—billiard balls—there is not any other
substance which can be used as an adequate substitute. The
public sales are held foor times in the year. Prices last
vear were, on the averuge, much lower than the previous
one, which is attributed to the general commercial stagna-
tion. The prices of good teeth, weighing from 50 1bs. to 160
Ibs., varied from $275 to $335 per owt. ; “serivelloes,” §120
o $270. Walrus teeth, sound, weighing from 13 1bs. to 5§
Ibs., were worth 60 or 62 cents per 1b, ; defective, 40 or 44
cents,  Rhinoceros horns, of which 83 tuns were imported in
1574, realised from 84 to 72 cents.  The probable value of
the ivory imported last year could not be Jess than £2,500,000,
A larger portion came through Egypt than in the previovs
year, and less from Zanzibarand Bombay, from South Africs
a little more, and from West Afrioa a lttle less
b
The Great Strike of Miners.
There are, it is stated, something like 30,000 men out, in
South Yorkshire and Derbyshire, England, bosides a nom.
ber of topmen, enginemen, and other employees. The mals
body of men are atill stoutly determined to stand out
against the drop of 13 per cent, nnd the employers ate quite
as firmly resolved not to make any concessions. At & fowrol.
lieries, the men have turmed in at & reduction of 7§ per cent
on the understanding that they will make further conces.
slons in order to bring them 10 the general lovel of the dis-
trict after the Mrike ix settled.
L e e

TO PREVENT TIE CRACKING OF GLUK by heal or extremo
dryness, the addition to the solution of some enlelum ehlo-
ride is recommendod, which rotains sufficient molsture w0
ohviate this inconvenience. Thus prepared, glue can also be
used upon glass and metallic surfuces,

number of beautiful objects now ready than will the ssme
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Water in nothing but the result of burnt hy
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THE SPANISH CENTENNIAL BUILDING, of tho pioture, The lnst nemed building has alrendy hoeen de lm.w. paper.
Althongh tho Spanish dixplay st the Centennial Exhibition | seribed in our columns; and we are informoed that it owes its | drogen,which gave out its heat at the time of its combustion,
is not of very large extent, it is varied in eharactor and con- | origin to the refusal on the part of the Centenninl Commission
tains many ohjects of excoptionnl beauty, especinlly in the | to allot separato spaces within the principal buildings for ex
art department. In the Main Building, 11,258 square feet [ hibiting women's work., The display of work within the | atmospheric earbonie ncid,
have been allotted to Spain, which the Spanish Commission | building, it will be acknowledged, shows well the great vari : Y
has inclosed, making an entrance through doors in the | ety and number of industrial pursuits which are open to fe- | Fixing Pencll Linces and Colors on Drawings,

| ay i :
No fuel can be burnt twice, and it is ax impossible to burn

hydrogen in water or watery vapor s it is to burn earbon in

middle of the front. This inclosure is 40 feet in hight, the W. E

males, the demands of which on the hand and brain are not,

Debenham describes a method of fixing powder and

material being wood and canvas, painted, carved, and gilded | as a rule, 50 excessivo as to reduce the workers to n condition | other colors after they are applied

in & very rich and elaborate style. There is a
grand doorway in the center, and two side portals,
all handsomely docorated. The doorways are to
be hung with heavy folds of silk curtains—red and
yellow, the Spanish national colors.

The Spanish Commission has also constructed
the octagonal building shown in the annexed en-
graving, The structure is well proportioned, and
the slight amount of exterior ornamentation Is
characteristic of {ts nationality. This structure is
separate from the one inside the main building
above referred to.

- S—
Speed of Rallway Tralns,

The following are the highest authentic instan.
ces of high railway speeds with which we are ac-
quainted ; Brunel, with the Courier class of loco-
motive, ran 18 miles in 10 minutes, equal to 78
miles an hour, Mr. Patrick Stirling, of the Great
Northern, took, two vears back, 16 carringes 15 miles
in 12 minutes, equalto 75 miles an hour, The Great
Britain, Lord of the Isles, and Iron Duke, broad
goge engines on the Great Western Railway, have
each ran with four or five carriages from Padding-
ton to Dideot in 47§ minutes, equal to 66 miles an
hour, or an extreme running speed of 72 miles an

THE SPANISH CENTENNIAL BUILDING.

“I immerse the drawing in or flow over §t a 8o
lution of freshly prepared moist gluten in alcohol,
the aleohol to be at a strength of about seventy or
eighty per cent, or a solution of gelatin or mvh;n;.-.
latin or kindred substance (the word gelatin will
be usged hereafter to include kindred substances),
in water, with as much aleohol added as the solu.
tion will bear without precipitating the gelatin. It
the solution be hot, it will bear a large addition of

alcohol. It is necessary that the solution be

very
alcoholic, or the colors may run, as they would i'n
an ordinary aqueous solution. The golatin cont.
ing may be rendered insoluble by treatment with
tannin or chrome alum ; the chrome alum is cither
added to the gelatin solution itself, or applied so
rately, and afterwards exposed to light,

“To prepare a photograph or drawing that color
may adhere, I apply cither of the alcoholic soln
tions already mentioned, or asolution of glycerin
or sugar, or amixture of any of these; and this
preparative liguid should contain fifty per cent or
more of alcohol in order that it may pencteate
evenly. If the work can be colored before heing
mounted, asin the case of a photograph to be en.
ameled, Tapply the preparation liquid to the back
of the paper. The nleohol makes it penetrate to

pa-

hour; the new Midland coupled express engines, running | of hard and badly recompensed toil. The large proportion of | the front, and the color is taken in a very even and fine man.

in the nsual course, have been timed 68, 70, and 72 miles
an hour, The 10 A. . express on the Great Northern, from
Leeds, we have ourselves timed, and found to be running
mile after mile at the rate of a mile in 52 seconds, or at 602
miles an hour. The engines used are Mr. Stirling’s outside
crlinder bogie express engines, the losd being ten carriages.
—Engincer.

A

THE CENTENNIAL BUILDINGS.—~THE NEW JERSEY
BUILDINGS AND THE WOMEN'S PAVILION.

The State of New Jersey has erected a building at Philadel-
phia in the rustic gothic style, the high roof and the protected
windows and porch being especially noticeable. Itis an ele-
gant and well built structure, and is likely to be carefully in-
vestigated by country visitors, whose interest in commodious,
elegant, and cheap homes seems to know no abatement. The
New Jersey building appears in the center of our engraving
herewith, “* The South " restaurant appearing on the left, and
a new view of the Women's Pavilion being shown on the right

AN

THE CENTENNIAL

the exhibits show thnt:lhcre isan immense field for women's

which their sex takes the precedence of man, and affording

ample remuneration for steady, capable workwomen.
i < - —

Water

The Gas Humbug Again,

ter gas delusion. A ‘‘ Professor " Kendall, that too confiding
journal asserts, has exhibited to its representative ““ an ap-
paratus which burns from one fourth to seven eighths as
much water as it does any other combustible fluid,” makes
gas better than that produced from coke (!) at 50 cents per
thousand feet, and produces sufficient fire ‘‘ to do the cook-
|ing and washing for six persons for seven days for a like
small sum.” The Zimes says that “ the result overwhelmns
the mind with its wonderful possibilities,” and that it will
astonish the scientist as well as the unschooled and the un-
disciplined.” We fear that all the astonishment regarding
the subject will be at the ignorance and credulity of the Chi-

1EPAAN AR

£
¢

NEW

work, requiring the deftness of finger and the taste for|

h ized glass in enameling.
The Chicago Times is the latest victim of the absurd wa-

ner.

“* The fixing solations are also applicable to water color, pen-
cil, and crayon drawings; and I prefer to employ gluten solu-
tion as an aqueous solution of gelatin, if desired, as an addi.
tional coat, or for the purpose of attaching it to the collodion-
The fixing solution itself may also
be used for this latter purpose, and the coloring or touching is
not to be disturbed. When it is required that the gluten so-
lution should contain more gluten than the alcohol will take
up, I evaporate rapidly, but not to precipitation, & portion of
the solution, and mix with the remainder.”
————tr—— -

NEwsPAPER and other publishers will be supplied with
electrotypes of the Centennial Buildings and most of the
other engravings which appear in the SCIENTIFIC AMERICAN
and SUPPLEMENT, on very cheap terms. For prices address
the publishers, and indicate at the same time what engray-
ings are desired, and the date of the issue in which they
appeared,

JERSEY BUILDING AND THE WOMEN'S PAVILION
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MUNTZ'S TANNIN-TESTING APPARATUS,

_The accompanying engravings, which we extract from 7%ha
Engincer, represent a now and simple apparatus for testing
the efficiency of any tanning solution or material. The prin-
ciple involved consists in foreing a solution containing tan.
nin through a piece of hide. The density of the solution iy
taken before and after the operation, and a comparison of the
densities enables the value of the solution to bo readily de.
termined.

F.ig. 118 n perspective view, and Fig, 2 is & scotion show-
ing the internal arrangemont. Having taken a small piece
of raw hide, and placed it inglde, on the base of the Nppari-
tus, the indin rubber cover is cloged down over it, and so-
cured by thesorows in the claws, The
liquid to be tested s then poured in
on the top of the piece of hide through
the small oponing, which is fitted
with w serew stopper, B, This done,
pressure is brought to bear by tarning
the perpendicularsmain screw, V, at
the bottom of which is attached n brass
disk, which gradunlly compresses the
indin rubber cover, and forces the
liquid to filter through the hide, The
screw must be tightened up occasion.
ally 80 as to maintain the pressure. A
glass is placed beneath the machine to
receive the liquid, which percolates
drop by drop.  When sufficient has
been obtained to fill a small test glass,
the density is taken, To do this the
glass should be filled with the first
liquid kept in reserve, and the tanno-
meter insorted. Ina few minutes it
will become steady, and the degree is
then noted. The same process must
be repeated with the filtered liquid.
The difference of degrees betwoeen the
two densities shows the percentage of
tannin in the analyzed substance. This
difference is multiplied by 40 if 24 per
cent of stuff is put into water ; by 20, if
5 per cent; by 10, if 10 per cent ; and by
3, if 20 per cent. For instance, if the
tannometer marks for the first liquid
2-8, and for the second 1°3, the differ-
ence, 1'5, or 14 degrees, must be mul-
tiplied by 40if we have taken 2} per
cent, which gives 60 per cent of tan-
nin; by 20 if we have taken 5 per cent,
which gives 80 per centof tannin; by
20 if we have taken 10 per cent,
which gives 15 per cent of tunnin,

The tannometer referred to {s prac.
tically a hiydrometer, which is supplied
with the instrument. With it were
detected the wvaluable properties of
balsamo carpon, which, when gathered
ripe and the gum taken off free from
the fiber of the pod, contains 80 per cent of tanme acid. Itis
this gum which weights the leather. Gall nuts are liked by the
tanners, but it is now found that the property of gallic acid is
to open the pores and allow the other weighting materials to
enter the hide. With this small machine, tanners and che-
mists can test the bark from different trees, some of which
are known to yield tannic acid, and are employed for the ma-
nufacture of ink and dye, but have never been used for tan-
ning leather. The hide takes from the solution all the pro-
perties it requires when the substance is filtered.

I
:

&
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STEPHENSON'S HORSESHOE AND SWAGE.

In the annexed engraving is ropresented a new horseshoe,
%o formed that the weight of the animal is thrown on its
outer edge. which portion offers the principal support to the

hoof. This pecullar construction is obtained by means of a
specially devised swoge, the use of which will be understood

from the following description

the naily are much further back from the edge than in the
ordinary shoe. The portion between the nail holes and edges
i flat, The remainder slopes inward, as shown in Fig. 1.
The swage I8 ropresented in Fig. 2, and has a groove corres-
ponding to the outer part of the shoe, which is here exhibi-
ted in section, a ridge for forming the nail hole indentation,
and an inclined part corresponding to the like portion of the
shoo, The swage i placed on the blank, and on moving it
around the outer edge it raises the same, cuts the groove, and
forms the concave all nt once,

The inventor points out that there is fully three times as
much iron on the outsideof the nail groove us there is in the

MUNTZ'S TANNIN-TESTING APPARATUS.

ordinary shoe. This gives more room for opening, and en-
ables the smith to make the shoe extend out full around the
edge of the hoof. The location of the nail holes allows of
the nails being driven straight through the hoof instead of
in a bowing condition, and thus the clinch can be driven down
more solidly.

Patented December 28, 1875. For further particulars ad-
dress the inventor, Mr. Squire N. Stephenson, Richmond,
Bedford county, Tenn., or William T. Frohock, 639 Arch
street, Philadelphia, Pa.

- ———tar——
COLLINS' DOUGH CUTTER,

Mr. James Colling, the inventor of the improved door choeck;
illustrated elsewhere on this psge, has also devised o now
dough cutter, the patent for which is now pending through
the Sclentific American Patent Agency, The implement con.
sists in an outer ring, A, which supports u central tube in
which is a spring plunger. The lower end of sald plunger
is scrow-threaded to receive ecither a solid disk, B, or short
hollow eylinder. By means of the outer ring, A, alone, cakes
or biscuits of circular form may be eut, When the hollow
interior cutter is applied, the device may be employed for
forming doughnuts or other articles from which a contral cir
cular plece is removed, the implement cutting the outer olr.
eumference and removing the inner ploce at a single opera.

ton. The solid disk is employed to make the depression in
tarts, for the recoption of fruit or preserves,
Further particulars may he obtained by addressing the in.
ventor, P, O, box 68, Central City, Colorado Territory.
- et
T'o make rivets for joining leather hose, use 64 parts cop.
per to 1 part tin

The onlks of the shoo are located as usual. The holes for

A New Meothod of Swimming.
A lecture on swimming was lately given at the Maryle-
bone Baths, London, by R. H. Wallace-Dunlop, C.B. The
feature of the lecture was the introduction of what was
termed plate swimming.

Plate swimming is the fastening of round paddles on to
the hands, in size and shape resembling plates; and by this
means Mr. Dunlop maintains that great extra power is given
to the swimmer, This was abundantly proved by & man
gwimming ncross the bath assisted by the plates when he
had & heavy weight attached to his neck, when it would
undoubtedly have been impossible to have swum without
such nssistance. Plates or paddles are also attached to the
feet, and, the lecturer maintained, are
also of great assistance in keeping
afloat. Mr. Dunlop spoke in very high
terms of Captain Webb's book on swim-
ming, and read several extracts from
it—in particular, one that dwells on
the importance of learning a style of
swimming adapted to keep the swim-
mer afloat for a long period, rather
than to enable him to swim very fast
for a short distance, and then suc-
cumb. Captain Webb's portrait, when
thrown on the sheet, was, of course,
well received, and after the lecture
the practical working of the plates was
shown in the water. Mr. Dunlop will
probably lecture again, and we would
rather defer till then any detailed cri-
ticism on his invention. We feel confi-
dent, however, that the plates give in-
creased power in the waterin the way
of enabling the swimmer to carry, say
a rifle and ammunition, but we do not
at present feel sure that they will in-
crease speed.

Among the exhibitors in the water
was Ainsworth, of the Serpentine
Swimming Club, whose peculiar leg
stroke was admirably adapted to ex-
hibit the fins or feet plates, or pad-
dles, that were used. There is one
point we msy mention in connection
with this most interesting invention,
which is that it is indispensable that
ordinary swimming be first learned.
‘We consider this, upon the whole, to
be in its favor, as we should be sorry
to see artificial means of floating re-
sorted to, which would tend to check
persons learning to swim in the ordi
nary manner.—Land and Water.

— =
COLLINS' DOOR CHECK.,

The annexed illustration represents
anovel door check designed for holding
doors in any desired position without
the use of blocks, chains, or any attachments which might
injure the carpet or floor. It consists of a rabber-headed
bolt, A, sliding in a casing and acted upon by a spiral spring
which forces it downward. To the upper end of the bolt s
pivoted a lever rod connected to a crank. When the latter
is carried below its pivot, the spring is freeto act and so 10
cause the bolt to hold the door. When it is desired to throw
the device out of action, the crank is raised above the pivot,
and Is carried by the apring aguinst the stop pin, B, when it
holds the bolt securely in elevated position. The Invention
in easily applied ; and in ease of the spring becoming weakened
by use, n new one is readily inserted.

Patented through the Scientific Amorican Patent Agency,
April 25, 1876, For further information address the in.
ventor, Mr. James Collins, P. O. box 88, Central City, Colo

rado Territory,




E SPEED OF WHEELS, PULLEYS, ETC.

are constantly solving problems as to the
of given dimonsions and the dimensions of
ving at givin spocds, enquirios on this subject
sueh pamiers that we cannot do better than
win, anthositeive rules which all onr mechani

al readors will do well to remember :

g’tlmqnod. Multiply the speed of the driving wheel In i
yevolutions por minute by the number of teoth it contains, |
and divide by the speed of the driven wheel, and the quo. |
‘thent 1% the number of teoth roquired.  Example : 1f a wheel
contalns 50 toeth and makes 23 revolutions per minute, what
pumber of teoth must & wheel contain to gear into the first,
if it make 195 revolutions per minute? §0 x 23 =1250 4125
=10, the answer.  For pulleys, or band wheels, the rule is
the sume, oxeopt that the dinmeter of the wheel is taken in-
stead of the number of teeth.  Example: A driving wheel Is
94 inclios in diamoter, and makes 120 revolutions per minute;
what size of pulley must be used to obtain 60 revolutions per
minute? 120 X 24 =2880+60 =48, the answer.

Another rule, which will snswer whether we employ &
singlo pair or two pairs of pulleys, ix as follows: Divide
the spoed required by the spoed of the driving shaft,and the
quotiont will be the proportion between the revolutionsio)
the deiving shaft and the revolutions required. Then take
any two numbers that will, when multiplied together, give
u product equal to that proportion ; ono of such numbers will
orm the relative proportion between the sizes of the first: |
pair of pulleys, while the other number will form the rela-
tive proportion between the sizes of the other pair. Exam- |
ple: It ik required to run & machine at 1,200 revolutions per
minute, the driving shaft making 120 revolutions per minute.
What sizes of pulleys shoull be used? 1,200--120=10.
Then: & X2 =10, or 4 X 24 =10; xo that the proportion being
10 10 1, wo may use two wheels of any sizes, provided that
the one on the driving shaft is 10 times as large as the one
on the machine. Or since 5 X2 =10, we may place on the
driving shaft o pulley 5 foet dinmeter and belt it to one of
1 foot dinmeter, thus forming the proportion between the
first pair of wheels of 5 to 1. The next pair of pulleys must
bo in the proportion of 2 to 1, that is to say, we may belt to.
gether a 2 feet and a1 foot pulley,a 4 and a 2 feet, or any
others so that one is twice as large as the other. Again,
since 4 X 24 =10, our first pair of pulleys may have the pro.
portion of 4 to 1, and the second pair the proportion of 24 to
1, or vice cerad, as circumstances may require,

It s obvious that, when the speed of the driving shaft is
less than the speed required, the larger pulley of each puir
must be used as the driving whoeels, Josnua Rose,

New York city. !
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SCIENTIFIC AND PRACTICAL INFORMATION.

PURIFICATION OF COMMERCIAL CHINOIDINE.

The following method for purifying the residue, obtained
as & brown resinous mass, from the mother liquor of qui-
nine is given by Professor J. E. De Bry,of the Hague : Dissolve
324 parts of the resinous mass in 1,670 parts of dilute sul-
phuric acid (1 of acid to 33 of water), heat, add caustic soda
until alkaline, then add = solution of hyposulphite of soda.
Three parts of chinoidine require 1 to 6 parts of soda.
The dark sirupy precipitate is allowed to settle, the liguid
decanted, the precipitate washed with hot water, and this
wash water added to the mother liquor. The liguid is
heated, and an excess of caustic soda added, when the puri-
fied alkaloid is precipitated as a white sticky substance. It
is dissolved in dilute sulphuric acid and evaporated st 212°
to dryness. It is very hygroscopic. :

ELECTRIC ALARM AGAINST SUFFOCATION BY ILLUMINATING
GAS,

Burglar alarms have come into extended use, in this coun-
try at least, and to them have been added fire alarms, to go
off when a certain temperature is reached ; apd it has been
suggestod that a suitable slarm for coal gas from leaky
stoves could be added, making use of the property that car-
bonle oxide possesses of precipitating palladiom salts, An-
other modification has been invented by Ansel, for detecting
the escape of street gasin & room. It possesses the advan.
Iage of simplicity, and its operations depend on a physical
taw, not a chemical one, namely, that the lighter a gas is
the more rapldly it diffuses through s porous membrane.

The apparatus consists of n pear-shaped vessel covered
with & porous mwembrane or unglazed earthen plate. This
vemsel has attached 1o it o U-shaped tube filled with mercury,
One pole of the battery dips into the mercury, the other ter-
mwinates just sbove the surface of the mercury in the open
end of the tube. 1f this apparatus is placed in 8 room where
coal gus is encaping, the gas enters through the porous plate
more rapidly than the air can escape; a certain pressare is
produced, which causes the mercary to rise in the open leg
and complete the circuit, thus giving the alarm. It is ssid

that s comparatively small amount of gas in & room will set
the spparstus in motion. A similar apparatus with the op-
poxite armngement of the terminating wires could be em.
ployed for detecting Inrge escape of carbonie acid from
any source, for this gas is 8o hesvy a5 to at once produce a
partial vacuum in the pear-shaped vessel, and, of course, o

el B il

» fAind the number of tecth in a goar wheel, revolving at |

Scientific Amevican.

by this than by the ordinary moethods, s in coal mines an
wolly; while an adeantage ix that signals may be sutorontl
eally conveyed to any desived distanee, This seems, at loant,
w promixing fiald for inventive geniun and rosearch

PLATINUM PHOTOGIRAPIIC PIINTS,

Profossor Stebbing has weltten an article to the Phote

platinum, which takes, ho xays, but one fifth as long ax sl

vor printing. A sheet of starched papor Iy oated on 8 very | oy ilior native or foreign, who desire to ronch the notion of

wonk silver solution, then Inid on a glass plate, and over it
is poured s mixture of sesquioxalnte of iron and platino chlo
ride of potassium (or sodium ) and evenly distributed with a
taft of cotton wool. When dry, it is exposed under a noga
tive until n weak pictore is produced, the time being roga
lated by o photometer. It is developed on a warm solution of
oxulato of potash ; it is immedintely romoved, washod In
wonle oxalle nold until the whites are clonr, then washed In
water and toned on sulphoeysnide of gold,  Itisfinally drawn
through hypo solution and well washod,

A KEW ADULTERANT FOR KUGAR,

It having been suspected for some time ot Marseilles that
sugar imported thither from Réunion Inland was adultersted,
examinations were recently instituted by government nu-
thority. It was found that the sugar, of s light brown
color, was adulterated with sand and with slag to the value
of $2.40 in every 220 Ibs. The slag ground up imitated the
natural sugar perfectly, while the sand served to give In.
cronsod weight

NEW ELECTRICAL DISCOVEITES,

Professor John Trowbridge, of Hurvard College, hns mnde
(1) & new induction instrument, in which the fine wire of the
coil, instend of being distributed upon o single straight elee-
tromugnet, is distributed equally upon two straight electro-
magnets. 2. The cores of the magnets are made of bundles
of fine wires. 3. The armatures are composed of thin plates
of soft iron,

In his experimental instrument, the armature consisted of
twenty plates of iron, each gy inch thick, forming an ar-
mature 14 inches in thickness,

Professor Trowbridge states that the use of this armature,
in connection with the wire cores, increases the strength of
the electrig spark four hundred per cent, and also incroasces
the lemgth of the spark 100 per cent.

- ———.ere—
Good Words,

The first of the following notices is taken from the Austin
(Texns) Daily State Gazette, the other from the Comic Month-
ly, published in this city. We need hardly state that both
journals express their unsolicited opinions. Both reached
us at nbout the same time, and it seems to us a notable coin-
cidence that two periodicals so widely separated, both geo-
graphically and in character, Should substantially agree in
the mode of expressing their complimentary opinions of our
journals. To the editors we offer our best thanks, and we
reprint the notices, not only to exhibit to our readers how
general is theappreciation in which the SCIENTIFIC AMERI-
cAx and the SUPPLEMENT are held, but also as examples of
encouragement well calculated to stimulate labors, even as
arduous as our own.

“The SCIENTIFIC AMERICAN is the pride and glory of
the intelligent people of this country. It has done more
to foster invention, encoursge science, nnd develop the pe-
culiar mechanical genius of our people than all other publi-
cations combined, with the Patent Office thrown in. It is
the mirror of sciences and mechunic; and everything that is
novel, original, and useful finds its way into its well filled
columns. Each number is a perfect storehouse of knowledge.
We have lots of technical works, but few practical pub-
lications. The SCIENTIFIC AMERICAN is practical, It
should be in every houschold, for it ean nover do harm to
any, and may be the source of many future discoveries. No
artisan, farmer, or student can afford to do withont it, un-
less willing to sacrifice the surest source of relinble scientific
knowledge. Impressed with the golden opportunity afforded
by the Centennial, the SCIENTIFIC AMERICAN is issuing o
supplement in addition to its regular weekly number, It is
distinct from the regular issue, and has a large circulation.
Those who desire to keep posted should take both. The Scr-
ENTIFIC AMERICAX proper deals with the latest inventions
and mechanies generally, the SUPPLEMENT with Centenninl
matters, the international exhibitions of past years, chomis-
try and metallurgy. technology, astronomy, nstural history,
medicine, hygiene. ete. It Is uniform in size with the Sciex.
TIFIC AMERICAN, for convenlence dn binding, The Sc1ex.
TIFIC AMERICAN can be obtained for $3.20 per annum in-
cluding postage, or both it and the SuvrrLeMest for £7.
No subscriber can fall to recelve back troble this value in

the course of a year, even from the practical hints they con.
tain.”

The other contemporary says :

“ Tue Best Ix THE WoRLD.—Nothing gives a better ideoa
of the advancement our country has made in those arts and
industries which make n nation great than that well known
and widely circulatod weekly, the SCIENTIFIC AMERICAN,
This paper gives a record of all events transpiring from
wook to week in invention, discovery, and industrinl and
mechanical arts of overy deseription. It gives fine {llustra.
tions of all important new or hnproved machinery ; now

fall of mercury in the open leg. The smount of carbonie
achd requisite to vitiste an atmosphiere is, however, so nmnli
that it would probably be without effect on this in.suum--nl
There may bo other cases where the '
heavier or lightor thun sir could Lo

pressure of gases much | only in this country but In the world,
e ’
deteeted more quickly | able to the inventor, mannfacturer, selon

discoveries and processes ; able eritical and descriptive arti.
cles ; and, indeed, a yast fund of information, wearcoly ol

| tainable in sny other form at nny price, The SCYENTINIO

AMERIOAN has for many yours occupled the front rank, not

It i, indeed, invalu.
tifie Investigntor,and

. 5
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| | artisan, and its large circalation and high re putation attest
the appreciation of the public, During thisx year, the
SOTENTIVIC AMERICAN I8 spoc ially valuable, as the Conten

|
| tures

nt
graphisches Avehio, extolling Willin' provess of printing ln||“”“|,«.|,..- extrn edition which they eall the ScresTiri

ninl in bringing into notice many machines and manufac
The publishers have duly folt the responsibility rest
ing npon the leading weientifie journal of the world, ;;.,.l. in
Idition o thelr rogulur edition, are issuing o large and

AMERICAN SUPPLEMENT. To inventors or manafaetorers,

Ameriean trade, nothing ean be offerwd oqunl to the com

bined Influence of the rogular and supplementary editions of

the SBCIENTIFIC AMERICAN ; snd of both, Americans have

junt cause to feel proud.” k
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Substitute for Wrought Iron and Stecl=Fhe New
Mangnnese Bronze,

A correnpondent of the London Mining Jowrnal says that the
rosonrches of the White Metal Company of Southwark and the
extonwive experiments of Colonel Younghushand, of the
Roynl Woolwieh gun  factories, have ostablished beyond
question or doubt that the new alloy may be conul(lor;'d to
he twice us strong as brass, bronze, white, or gun motal, and
that It must, therefore, inevitably supoersede these com-
pounds: while compured to wrought iron, its strength is com-
puted to be as 1,000 to 300,

The best brass we may take as being composed of 80 parts
of copper and 20 of zinc, bronze us composed of 90 parts of
copper and 10 of zine. But it is found that an addition of 1
to 2 por cent of manganese (which does not inerease the
price) to cither of these compounds, but especially the latter,
not only marvelously improves the alloy, but gives us vir
tually s now metal, 1t is harder, it is tougher, it is more
elastic : 80 much so that, while the best wrought iron reach.
e Its elastio limit under o strain of 10 tuns, has a breaking
strain of from 22 to 24 tuns, and an elongation of from 10 to
15 per cent, & forged piece of manganese bronze bore a strain
of 12 tuns, s breaking strain of 30 tuns, and an clongation
of 20°7, and in some instances of even 85-5, per cent. It can
be forged, rolled, and otherwise munipulated at a red heat
with nn euse and readiness hitherto unknown ; and the hard-
ness, toughness, and elasticity appenr to be easily varied, ac-
cording to the mode of treatment and the proportion of man-
ganese added.  No better instance of this vast superiority
can be given than that no metal or alloy could be found ex-
copt phosphor bronze—to which manganese bronze is to
be proferred—to bear the strain of the engines of the new
vessel, the Shah, on their crank bearings, and that the vessel
was practically valueless until that alloy was tried, and
it alone fulfilled all the requirements. There seems o
be no doubt, therefore, that the new bronze will be used for
all those purposes for which copper and its alloys have been
hitherto employed ; for who would use brass or bronze when
they can get the new metal, doubly enduring, and/ therefore
doubly as économical, for the same price? Thus, it
will be required for all bearings for engines of every de-
scription, for slide valves, pistons, ete., for boiler tubes, for
locomotives, for fire boxes, for hydraulic press cylinders, and
all high pressure pumps. However, it is a very handsome
metal, more golden-looking when polished, and retains its
luster much longer, than brass. ] .

The most remarkable suggestion which, however, has
been made with regard to it is that manganese bronge
should not only be used instead of copper for sheathing
vessels, but that it will ultimately take the place of wrought
iron and steel for plating our war ships, its power of elong-
ation being n great desideratum. Careful calculation proves
that a bronze plate two thirds of the thickness of wrought
iron can be manufactured for the same price, and it gives usa
stronger resisting power ata less weight, while a plate of
the same thickness would be twice as invulnerable. Not
only 5o, but a steel or other shot striking a manganese-bronze-
plated ship would not split ahd erack and shatter the plate
into a thousand pieces, to the imminent danger of those who
are fighting it, but the shot would literslly have to force its
way, drilling a hole, through the tough and elastic bronze,
and which hole could be readily and effectually plugged. The
same arguments apply inevery point to the manufacture of
cannons and guns of every description. And as gun metal is
really bronze, if theso statements are true, all cannon ought
at once to be made of the new metal. In fact, its uses seem
porfoctly illimitable. From Colonel Younghusband down:
wards, all agree as to the fineness and evenness of the tex-
ture and the perfect homogeneity of the M@S“m‘“ has
also been observed that the contraction MM er when
elongated is perfectly symmetrical. SR

Ax this bronze, as we have seen, must con
cont of copper, 10 of tin, and 3 of manganese, it is
Impossible to overestimate the value which u:ti
implies to the mining industries of Devon and C
which have been so long depressed. A demand for
loy (such as we may reasonably anticipste will,
arise for it, both at home and abroad, from th
uses to which it may be applied) will resy
tin, and manganese interests, the second of
an almost ruinous condition from the low
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Newsparer enterprise at the ‘Cent
illustrated by the fact that the publishors
Times will print an edition of their pap:
pross every morning, in the Expositi
electrotypo plates will be made,
over to Philadelphin at 4 o'clock ev
York; and from the plates so sen
tion of the paper will bo printed. It
Times will thus furnish the news in Philadely

of nll our ot'ior eity dailies.
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s vy PATTERN MAKING,

‘ . the principal kinds used are the paring chisel,
used vutirely by hand pressure, and the firmer Srlwl‘,‘ for use
‘with the mallot,  The difference between the two is that the
plﬂ.l‘ chisel is the longer. A paring chisel, worn to half its
origioal length, will however answer for use as a firmer
chisel, bocause, when &0 worn, it is sufficiently long for the
duty. A chisel should not, however, be used indiscriminate.
1y as & paring and firmer chisel, for the reason that the paring
chisel roquires to be kept in muech better order than the fir-
mer chisel does. It is necessary to have several sizes of
chisels, varying in width from an eighth of an inch to an inch
and & half. A paring chisel for general use is shown in Fig.
18.  Its width is about one and s half inches, and its handle
should be exactly of the form shown in the engraving, the
total length of handle being six inches, from A to B being one
and a halfinches, and the dismeter at C, and from B apwards,
being one and a half inches.  The hollow below B is of three
eighths inches radius, and the dinmeter at Dis oneinch. This
shape and size gives a good purchase, especially from A to B,
where the hand is most often applied, the end, E, being
agaiust the operator's shoulder. A firmer chisel having
handle of the ordinary pattern is shown in Fig. 19.

(hisels are sharpened in the same manoer as plane irons;
but being usually narrower, they require special attention in
the grinding, as they should be held against the grindstone
with gn smount of pressure proportionate to their width. In
describing Figs. 5 and 6, in a previous issue, we explained
how a long feather edge may be given to a tool in the grind-
ing; and these remarks apply especinlly to chisels. Hence,
towanrds the finishing part of the grinding operation, the chisel
ghould be held very lightly against the stone; the fiat face of
the ehisel should never be ground, but should be kept straight
and even, otherwise the whole value of the tool will be im-
paired, In setting the edgoe of a chisel upon an oilstone, it is
necessary to exercise great care that the hands are not cle.
vated so s to oilstone the blade st a different bevel to that at
which it was ground, and not to0 allow the movement of the
hands to be such as to round off the bevel face at and near
the cutting edge, an error which, from lack of experience, is
very spt to oceur. The position in which the bevel of the
chisel should be pressed to the oilstone should be such that
the marks made by the oilstone will lie from the back of
the bevel tothe cutting odge, but be shown more strongly at
and townrds the eatting edge. The motion of the hands of
the operator should not be simply back and forth, parallel
with the length of the oilstoge, but partly disgonal which
will greatly assist in keoping the bevel level with the oilstone,
Vaery little pressure should be applied to the chisel during the
Iatter purt of the procoss of ollstoning ; and the flut face of
the chisel should be held lovel with the face of the oilstone,
and moved disgonally undor a light pressure, sufficient only
W remove the wire edge,  After the setting is complete, the
chisel should be lapped upon the haod 0 remove the fine wire
edge left by the ollstone,

The next tool is the gouge, of which there are
kinds

Inside gouges; and when the bevel is on the convex side, they

several

Those having the beyel on the concave side are termed

are called outside gouges. Gougoes, like chisolys, are also classod
into firmer and paring gonges, the distinction between the
two belng the same as in the case of chisels. It is not ne

cossary to possess s full sot of onch kind of gouges; half a

wot onch of fuside and outside will suflice, with an extra one |

Or two for paring purposes. Fig. 20 roprescnts a paring, and
Fig. 21 a firmer, outplde gouge

The lnside gouge may bo ground a little keener than the
chisel or plane iron, and requires care in the operation, since

it has gonerally to be groand on the corner of the grindstone,
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which is rarely of the same carve as the gouge requires. In
oilstoning a gouge, what is called a alip is employed. Slips
are wedge.shaped pieces of ollstone, of various curves and
shapes to suit the purposes for which they are applied.  The
gouge should be held in the loft hand, and the slip in the
right, the Iatter being supplied with clean oil. The back or
convex side of the gouge must be laid level on the face of the
oilstone, and the handle worked to and from the workman,

of the curve of the gouge in contact with the face of the oil-
stone,  All the remarks upon grinding and oilstoning chisels
apply with greater foree to gouges, beeause the small amount
of the surface of the gouge, in contact with either the grind-
stone or oilstone, renders it extremely liable to the formation
of a feather edge in grinding, and & Wire edge in oilstoning.
In grinding outside gouges, & new feature steps in; forif the
gouge be kept at the same inclination throughout the grind-
ing, as in the case of all the tools heretofore mentioned, the
center of the gouge will be keener than the corners, to avoid
which the gouge is given a rolling motion to bring every part
against the action of the grindstone, while at the same time
lowering the back hand as the corners of the gouge approach
the stone. This, if evenly performed, give an equal keen.
to nll parts of the cutting edge The same rising and
falling motion of the back hand is necessary in oilstoning the
convex side of the gouge. The concave side is to be rubbed
with an oilstone slip, taking care to let the slip be flat in the
trough of the gouge and not elevated at the near end; for if
once a habit of beveling, however slightly, the flat faces of
tools is contracted, it tends to increase, so that the tools final-
Iy lose their characteristics and are in fact ruined so far as
‘their application to good work is concerned. Hollow gouges
are dispensed with by the use of rabbet planes, shown in
Fig. 11

Several sizes of the squares are necessary to the pattern
mauker, because his work necessitates in many cases that the
blade be short in order to admit of its application to the work.
Fig. 22 represents an ordinary try square; the blade should
be of sawblade, and the back of hard wood, the inside and
outside edges of the back being covered with sheet metal to
prevent undue wear.  In addition to this, however, a bevel
square is required ; and it is best to have one with o sliding
blade, so that the length it projects from the square back, on
cither side, may be sdjusted to suit the work, Such a bevel

square is illustrated in Pl S0,
i‘l}r.,?i.

Of compasses there are two kinds, one being plain and
: having no means of permanent adjustment, as shown in Fig
{24, This is used for casual measuremonts or marking, The
{other hax an attachment by which it may be permanently
| got, us shown in Fig. 25, in which A represents a thumhb
{ nerow employed to set one log firmly agalnst the radins plece,
¢, and B being an adjusting serew for finslly adjusting the
| compass points after the thumbserow, A, s fastened, the
|nliflll,{, D, operating to keep the log, K, firmly aguinst the
| face of the screw, B; so that, when the adjustment of the
'1'0ln;mn.-o points is once properly mwade, the compassos may
be laid upon the beneh and used from time o time without
danger of the adjustment belng altered by handling or by »
slight blow

who must roll it at the same time, %0 as to bring every part |

An excellent attachment for compnss points has Intely
come into ume; it is for the purpose of fastening to the
marking leg a pencil, to avoid seratching the surface of the
This deviee und It mode of
application are shown in Fig. 26, in which A represents a

work with the compass point,

thin tube with feet on it, provided with the wplit, B. C is &
Fug.”5.

;

clamp provided with a thumbscrew, E. D represents one of

the compass legs. F is apiece of lead pencil which passes
through the tube, A. The attachment is slipped on the com-
pass leg, and the screw is tightened up, clamping that leg
to the feet, G G, and clamping at the same time the pencil in

the tube. Another of these attachments, in which the pen-
ell point is adjustable in a direction other than that In which
the compass point stands, is
shown in Fig. 27, the pencil qu??
tube being swiveled at A, /
and B representing the com- 4
pass log. (
The points of compasses
should be forged out when
they get thick from wearing
short, and they should be
tempered to a blue color,
For marking small holes,
compasses are oo camber-
some for fine work, and
spring dividers are prefera-
ble. A recent improvement
in these tols consists in
making the spring helical,
as shown In Fig, 20, in
stead of making it broad,
fiat, nnd thin,
Iy,

as former-

e e -
tron Sheets Thinner than Paper,
We have heard of fron as thin as paper, but have just had
s packet of specimen iron sheets brought to var office, not
half as thick as the sheet this is printed on,  This sheot is
0004 Ineh in thickness ; the iron sheets we have recelved are
00015 inch thick, or only three eighths of the thickness of
the paper. At the same time the [ron sheeta are so tough s
to be torn with diffioulty, and so Hexible as to bend with al.
most the fuellity of ondinary printing paper,  These wonder-
ful specimens of iron were made from the rough pig up to
tho rolled sheets by our nelghbors, the Pearson and Knowles
Conl and Tron Company, whose skillful manager, Me. Hooper,
has discovered a means of rolling these infinitesimally thin
shoots in numbers withoat their sticking togother.— War
rington (England) Guardian. )
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IMPROVED WATER WHEEL.

The novel features In the improved water whool illustrated
herewith is found in the buckets, which are provided with
fnner arms to strike studs as soon as the buckets enter the
chutes. Oné bucket is thus opened to the full striking foree
of the water just as the preceding one enters the oxhaust,
#0 that the dead pressure of the water becomes, it s claimed,
ontirely utilized.

Fig. 1 is a side elevation, and Fig. 2aplan
view. At A are the buckets pivoted to the
wheel, as shown, 80 as to awing out and meet
the pressure of water passing through the
channels, B, to the exhausts, C, and 5o as to
clase in for passing the cut-off partitions, D.
Said partitions prevent back action of the
water. At Eis shownone of the studs, o
Jocated that the bucket arms come in contact
with it, and the buckets are thus opened.
The closing of the buckets is offected by the
curved part of partitions, D,

The water enters on the sides of the casing
through the gates, of which there may be
three or more, and is so conducted that it
strikes the wheel in a tangential direction.
At the same time the current opens one of
the buckets, which then shuts up the whole
opening to the exhaust, so that the full force
of the water is spent on the bucket.

While the apparatus is in operation, four
buckets are employed to each gate. The first
bucket is opened to receive the water; the
second bucket carries the water to the open.
ing in the lower part of the casing, where it
ix gradually discharged as the bucket moves
on, thereby avoiding the jerk on the wheel
which might otherwise occur. The third
bucket moves right over the opening in the
lower part of the casing, allowing the full
discharge of the water; and the fourth buck-
et strikes the partition which extends on one
side of each gate toward and close to the
wheel, and becomes closely shut,

The advantages claimed are that the appa-
ratus works with any head of water, also
under back water. It can be adjusted to any
required power by the partial or entire open.
ing of the gate. It employs the whole pe-
riphery of the wheel for the utilization of
the power; and it gives the advantage of the
full pressure of the solid column of water without the neces-
#ity of accelorated motion and consequent augmented nse of
water.

Patented through the Scientific American Patent Agency,
March 14, 1876. For further informution address the inven.
tor, Mr. Henry Waltner, Hamilton, Ohio,
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IMPROVED COTTON STALK PULLER.
We illustrate herewith a new and simple invention for

The Blue Color of the Sky and Sea,

The blue color of the sky and of the sen is satisfactorily
proven to bo due to the presence of exocodingly small par
ticles of mattor, that float in the air or water.

A beautiful Hlustration of the multitude and minutencss
is given by Rev. Wm. H. Dallinger, as follows
** Lot clean gum mastio be :hungl\-wl in aleohol, and drop

pulling cotton stalks in preparing the land for a new crop.
The construction is such as to afford & pow-
erful leverage upon jaws which tightly grasp
the stalks, so that the work is sccomplished
almost as fast as the operator can wheel
the implement from plant to plant.

The machine consists of a wooden frame
made in parallelogram shape and mounted
on wheels, the axle being located near one
end. It is supported and strengthened by
suitable braces, and the rear crossbhar serves
as a handle. Two jaws, the ends of which
projectin front of the forward crossbar, are
pivoted to each other and to the axle. The
shank of one jawis bent at right angles and
secured to one of the side bars. To the
other shank is pivoted & rod which passes
through a slot in the side bar and connects
with ahand lever, as shown. This leveris
moved by the operator to open the jaws so
as tocause them to grasp the stalk; then,
by bearing down on the rear end of the
frame, the plant is pulled from the ground,
the axle serving as a fulcram for the lever-
sge. The device is Iabor-saving, and to the
planter will doubtless prove an efficient and
useful implement.

Patent now pending through the Scienti.
fic American Patent Agency. For further
information address the inventor, Mr. Ro.
bert D. Brown, Austin, Texas,

Flower Pots,

We learn from the Hamburger Gartenzei.
tung that the fabrication of flower pots
from a mixture of cowdung and earth is
Is now extensively practised in Germany,
16,000 being used last year in one establishment, For
forcing they are highly recommended, though they will not
bear plunging in a hot bed ; and they are admirably adapted
for nursery work, for plants raised in pots and afterwards
turned out, in this case pot and all. Even standing dry, the
roots of plants will penetrato the sides of the pot, and --;trnrl
some nourishment from them. They are made by machin
ery, and one man can make from 700 to 900, or even 1,000,
in ten working hours. There are machines for two sizes, 2
inches by 2 (price $2), and 24 inches broad by 24 high (price
$2.50.)

| ultra-microscopic as though they had no existence.

it Into water; the mastic is precipitated, and milkiness is pro |

WALTNER'S WATER WHEEL.

duced, Gradually dilute the alcoholic solution, and a point
is reached where the milkiness disappears, and by refiected
iight the liguid is of a bright cerulean hue. ‘It is in point
of fact the color of the sky, and “is due to a similar cause—
namely, the scattering of light by particles small in compari-
son to the size of the waves of light.”

* Examine this liquid with the highest microscopical pow-
er, and it appears as optically clear as distilled water. The

mastic particles are almost infinite in number, and must crowd
the entire field of the microscope ; but they are as absolutely

= -

BROWN'S COTTON STALK PULLER.

I have
ih-«lml this with an exquisite A, of Powell and Lealand’s,
employed with a new and delicate mode of illumination for
high powers, and worked up to 15,000 diameters ; but not

the ghostliest somblance of such particles was seen.  But at
right angles to the luminous beam passing among these par-
ticles in the Huid, ' they discharge perfectly polarized light."
‘The optical lll'lmrlllwnl of the !lmning matter of the air
proves it to be composed, in part, of particles of this ex.
consively minute character,’ and among the finest of these

particles Professor Tyndall finds the source of bacterial life.”

Breathing through the Nose,

There are various reasons for considering the nose the nat
urnl outlet of the lungs, and henee various advantages are
to be derived from broathing through the nose

1st, If we breathe |||rn||y|| the nose we will be enabled
often to detect the presence of noxious odors in the alr we
breathe, and so be warned In time to provent disense

24 The internal nose is studded with hairs, which in some
degree at least prevent the ingress of nox
lous matters in the air we breathe. Dust s
strained out;and it is confidently asserted, by
persons who have tosted the matter, that mi
asmas are prevented from entering the blood
if one breathes only through the nose. Some
persons have lived In malarious districts,
slept on the banks of malarious rivers, ete,,
for years, and yot have escaped all the forms
of fever which usually followed a residence
in the country, who have aseribed their ex
emption solety to the settled habit of breath
Ing anly through the nose.

8d. By breathing through the nose, little,
if any, air passes into the lungs until it has
come in contact with the membranes of the
nose, which are supposed to possess some
power of neutralizing malarious and conta-
glous poisons,

4th. By drawing our breath only through
the nose, the air is warmed by contact with
the membranes before it reaches the lungs,
and so inflammations and congestions of those
organs are avoided.

Per contra, the habit, =0 common,of breath.
ing through the mouth has many disadvan-
tages. In this way a great volume of air is
quickly taken in, loaded with dust, malarious
or] contagious impurities, ete., of which we
are utterly unconscious, until the blood has
been poisoned, and serious, perhaps fatal di-
scase has been inaugurated. The cold air,
being taken inlin great volume and with
great rapidity, chills the lungs, whereas, if
breathed through the nose, it would be
warmed before reaching the lungs.

The habit of breathing through the mouth
is caused largely by weakness of the respira.
tory muscles, and one excellent method of
strengthening those muscles is to breathe
through the nose. It is certainly as wise a
plan as sucking air through a silver tube, so often recom-
mended. Then breathe through the nose, as Nature indi-
cates, if you would have good health.

el - Dl

Japanese Iron.

A foreign technical serial gives the following account of
Japanese ironworks: The blast furnaces of Japan are small
and of very simple construction, slthough built on the same
principle as those of Europe. The wallsare builtof fireproof
clay, mixed with a few stones. The blast furnaces are round,
and have an opening at the side, closed by
a band of clay ; opposite are two other open-
ings, through which comes a strong current
of air, driven into the furnace by Chinese
bellows worked by men. Before pouring the
ore into the furnace, they mix it with coal,
and subject it toa previous calcination, so
as to get rid of its carbonic acid and sulphur.
The Japanese do not understand puddling as
practised in the West; but the principle of
their procedure is exactly the same. The
fused iron, mixed with a little sand and pieces
of iron, is again fused with charcoal in a sec-
ond furnace, whereitis left to cool for sev-
eral days, uutil the whole mass has the ap-
pearance of fluid. The Japanese method of
meking steel is quite different from that
practised in Europe, They mix a certain
quantity of iron in pigs and iron in bars,
cover the mixture with borax, and melt the
whole for a week in a small fireproof cruci.
ble. The borax serves to dissolve the impu-
rities in the dross. When the metal is sepa-
rated from the dross, which floats on the sur.
face, and cooled, it is hammered hard, and
alternately plunged into water and oil, after
which it is cemented and tempered. The
mode of cementing is as follows: The steel,
on coming from beneath the hammer, is cov.
ered with a mixture of clay, cinders, marl,
and charcoal powder. When this plaster is
dry,tho wholoe is subject to a rod heat, and the
stool is cooled very slowly in warm water,
which is allowed to become tepid. Steel thus
obtained is not very supple, but extremely
hard, because it is not properly tempered or
freed from its impurities, 1t would not do for making watch
springs, but it is used by the Japanese for swords and sabers,
which are tempered as many as eleven times, and knives,
which are tempered four times.

To whiten lace, iron it slightly, and sew it up in a linen
bag; let the bag remain for 24 hours in pure oliwe oil. Then
boil the bag in soap and water for 15 minutes, rinse in warm
water, and then dip into water containing a slight propor
tion of starch. Take the lace from the bag and stretch it
out to dry.
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THE CHIRONECTIFORM OR ANGLING FISH,
somewhat ungainly aspect is represented in our engraving, | There is no reason, says Professor Baird, why any stream in | pense even in restricted ponds, The work of the Fish Com 4
taken from the Auastralian Sketcher, sets a trap with which | the United States, having direct communication with the Gulf | mission includes not merely the stocking of streams with !
Nature has provided him, in the shape of an extraordinary | of Mexico or either ocean, may not be made to abound to an | new fish, but the sreplacing in water courses fish which
apparatus located on the top of his head. The appendage is | equal degree with these and other fishes. once existed there but now have become extinet. At !
a flattened, bony member, covered with granulated skin, and | A portion of this year's appropriation is to be devoted to|one time all the rivers on the Atlantic coast abounded in .
working on a universal motion joint, and having a thick mus. | the introduction of the European carp, a species eminently | shad, and furnished an enormous aggregate of food, not
cular base. At the free end of the bony shaft is a semi. | calculated for the warmer waters of the country, especially | only sufficient for several months’ supply to the inhabitants, -
spherical gland, resembling much in form the seed vessel of | the mill ponds nnd sluggish rivers and ditches of the south. | but allowing a surplus for shipment, either fresh or salted. i |
the gum tree (encalyptus), covered in its front aspect with a | This fish, an engraving of which is given herewith, often | Now, however, this condition has become a matter of tradi- )
brilliant nacreous integument, and having an aperture con- | reaches a weight of six or seven and sometimes as high as | tion in regard to nearly every stream south of the Potomac, /
nected with its interior. From this gland rise several soft | eight pounds. Its length varies from six inches to two and | and nothing but the method of artificial propagation will re-
branched appendages with white shining vermiform fila- | a half feet. The upper portion of the body is a golden olive | store the stock. When we bear in mind that the eggs of a
ments at the tip of each branch. The chironectiform is | brown, and the abdomen is a whitish yellow. Its flesh is ex- | single pair of shad, artificially treated, can be made to pro- a
found in the vicinity of New Zealand. A neighboring Eu- | cellent eating ; and as game, the fish is but little inferior to | duce more young fish than those of two hundred pairs of na- 3
ropean genus—the lophius, or angler—which also has an at- | the trout, It inhabits the fresh water Inkes and streams of | tural spawners, the importance of the measures to be adopt- 2
tracting apparatus, but much less complicated, is stated to | central and southern Europe, whence it has been spread by | ed by the Commission will be readily appreciated. During ‘
crouch close to the ground, and, by the action the years 1874 and 1875, Professor Baird x
of its fins, to stir up the sand or mud., Hid- states, the distribution of eggs and spawn £
den in the obsourity thus produced, it elovat- was as follows: Shad 18,689,350; Penob- p
es its appendages, moving them in various scot salmon, 2,204,565; California salmon, (q
directions by way of attraction or as a bait. 5,158,740 ; total 26,137,855, To this is to be !
The small fishes which may approach, either added the hatching and distribution, during
to examine or seize them, immediately be- the spring and winter of 1875.76, of Califor-
come the prey of the fish. We must grant nia salmon, l""“"”f""' salmon, land-locked
that the habits of the present fish may be salmon, and lake white fish, not yet complet
somewhat similar, but that superior attractive ed, but amounting to at least 14,000,000 fish
power is given it by having the nacreous lin- thus .nmkinu.n |1||lll‘l‘lr .m,mxl.w) supplied by
ing to the gland at the base of the filaments, the United States Fish Commission in three
This, at the assumed ratio of 1 to 200,
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- A'FISH THAT) FISHES,

Dame Naturo nover indulged in & more ourlous freak than
when sho produced a fish which gainy its Hvelihood by fish.
ing for his fellow fishes. Tho fact Is all the more wonder.
ful since no othor animal save muan adopts the bait asa mode
of capture for finny prey, The otter and seal pursue fish
and take them in fair chase, the sea hawk seizes them bodi-
Iy and lifts them aloft quivering In its talons, and neither
brute nor bird uses a lure of any description to attract the
victim within reach. The chironectiform, however, whose

:
:
:

commission has been conducted, and the future operations I ground be too hard for such a maneuver, it will shoot bold
of that body. He states, in order to show the extent of oper- | 1y from the bottom, leap over the upper edge of the net, and

ations, that the number of eggs of the Callfornia salmon | so encape into the water beyond

The fish has also the pe

alone, collected during the season of 1875 at the United | culiarity of living to a great age, and it is said that carp ex

States establishment on  the Upper Sacramento River, | ist In French ponds over a century old

It in tenacious of life,

amonnted to about 11,000,000, making a bulk of 80 bushels, | even when food falls and when removed from the water .

and welighing, with their packing, nearly 10 tuns

of propagation has been successfully carried on in the Poto
Y !

: .
The work | and if earefully packed in wet moss 80 as to allow & free cir-

ulation of alr, it will survive for weeks. Professor Baird an-

mae river, in which, from 6,000,000 to 10,000,000 1bs. of shad ilirllvnl---\ no difficulty in domesticating this valuable fish in
and herring are now taken during the spring months alone. | American waters, since it can be maltiplied at very little ex.

which shines under water like a mirror,
The fish is delineated in a dark nook at the
bottom of the sea, enticing a wary vetim to
closer ncquaintance with its formidable arma
ture of teeth, The possible vietim represent.
ed s the platystethus abbreviatus (a new spe-
cies) of Heetor, whose type was dredged by H.

B. M, 8. Challenger off Cape Farewell, N, Z,,

from the great depth of 400 fathoms ; numbers of the same [ mun over the northern portion.

species, however, are cust on the beaches of the west const

after heavy gales. Attention is drawn to the spinous ar
mature of the body of our angler, which must provent al
but very hungry monsters dining off it in its turn.
specimen is represented one half the natural length

<o r—

THE CARP

It prefors quiet wators with | tuse angular shapo, with toned margin, and then to be gela-

| goft and muddy bottoms, and spawns in May or June accord-
ing to locality, The food consists of larvie of aquatic in.

| | woots, worms, and soft plants, though the fish will eat al.

The | most any vegotable food in artificial ponds,

The carp Is probably the most cunning of all fishes,

although it can be casily tamed.

Yoars
would represent the proceeds of 8,000,000,
000 eggs laid in the natural way and subject
to all tho especial perils of natural spawn

ing.

Improved PhotosCameo Ploetures,
The picture Is to be printed in oval or ob.

tinized,  After that wo paste sand paper on a plece of thick
cardboard, a little larger than the pleture to be operated upon,
rough side out, and eut the oval or obtuse angle exactly by the
copying mask out of the center, place its sand paper side on
the pictare, and run through a roller press,  The sand paper

It seems to learn the dan. | will give the toned margin s dim appearance, while the sur.

e X

ger of hooks and baits, after a few of its fellows have been | faco of the pieture will remain shining. 1If we wish to get
Even the net, which is so offective with most fish, | a finer dim margin, we have only to put on the sand paper
a socond time in another position, and press again. Instead
of sand paper, paper lace, or woven stuffs may also be used,
but the former, in most cases, produces the best effect,

THE WORK OF THE UNITED STATES FISH COMMISSION, |
Professor Spencer F. Baird, United States Commissioner of captured :
Fish and Fisheries, in a lotter to Congress in behalf of a|is often useless against the ready wiles of the carp, which

mall appropriction for fish propagation, glves some inter. will sometimes bury itself in the mud as the ground line ap.
esting faets rogarding the seale on which the work of his | proaches, so us to allow the net to pass over it:.«orif the
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0N UNUSUAL OCCURRKENCES OF PHOSPHORIC ACID

£% In commercinl soda ash: in notable quantity. As this
jn used as n flax, the occurrence of phosphorie nold might,
o certain casos, produce unlooked-for results, Ity presence
“would, moreover, ax & general rale, be detrimontal.

@ In fluorite: shown to be present in American fluors,
more especially those from Southern Nlinois.  According to
Bereolins, the spar from Derbyshire contains 0 per cent of
phosphoric aeld.  No analyses of American fluorites appear
© have been recorded. When they are porformed, the de-
Atermination of the poreentage of phosphorie aeld should
form not the least important feature of the unnlysls, und
should be made with extreme care.

8 In eryvolite: the mineral analysed came from Evigtok,
(ireenland, and every care was taken to soleet out pure ma-
torial, free from the minerals usually ocourring in connection
with the eryolite.

4. In artificia] fluor spar, patented ander the name Stovens
flax: It is made by heating eryolite with lime, and washing
ot the fluoride of calelum thus formed, A quantitative de.
1 srmination gave 0000084 per cent of phosphorus, correspond.
ing to 0:0214 per cent phosphoric acid,

5. In the so-called chemieally pure sulphurie acld: in the

course of the preceding analysis it was necessary to use a
large amonnt of sulphurie acid in order to got the minerals
into solution. Although it seemed an almost absurd precau.
tion to look for phosphoric acid in the sulphurie aeid, yet it
was done, with the result of finding some actually present.
The acid analysed was that which has been used at the In
stitute for several years with great satisfaction. That por.
tion of the acid used in the preceding analysis contained
0-0006 per cent of phosphoric acid,

On other probably oceurrences of phosphoric neid: It is
worthy of note that cryolite is one of u class of minerals,
s'milar in their constitution and in their rock assoclations,
Thus cryolite, 3 Na F + Al; Fy, occurs at Evigtok in gneiss ,
chiolite, 3 Na F « 2 Al; Fy, in the Ilmen Mountains in gran
ite, associated with topaz, fluorite, and eryolite. Exnmina-
tion, more eritical than that to which they have been sub
jooted, would probably reveal the presence of phosphorie
acid in o number of similar fluorine-holding minerals.

A converse proposition is probably true of minerals con-
taining phosphoriec acid. In quite a number of instances
this is the fact, as in amblygonite, wagnerite, and apatite,
The associations of these three minerals are likewise very
sinilar, There is an interesting field of study open regarding
the mineral combinations in which phosphoric acid, chlorine,
and fluorine enter in combination with alkaline bases, and
carths. By artificial means, the number could probably be
lLirgely increased. Finally, many silicates deserve re-exam-
ination. The minerals chondrodite, topaz, and muscovite
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| wolghings were effected.  The absorption  appuratus was
[ therefore noarly but not quite, counterbulanced by a second nb
'worption npparatus of the sume displaying capacity and similar
Cglnss,  Tho Intter was partly fillod, nnd then sealed nnd kopt
[in the balanee case; the former was loft in the bulance caso
Puntil the temperatures of both were cqual,  The nmount nb
[worbod was in this way direotly measured by the small in.
eromont In welghts requisite to restore equilibrium,  This
devieo has onused the anomalies to disappear, and duplieate
determinations rarely differ more than two hundroedths of
one per cent

A UENERAL METHOD OF SPECTROMOFIC EXAMINATION,

A short while ago, Mr. Hes drew attention to the fact that
trnces of boraele acid could be detected by molstening the
’lmrnlva with glycerin in the application of the spectroscaple
tost.  Mr. Brown Ayres, at the leoturer's request, has np
plied the same resgont to a number of ingoluble and non-vola.
tilo compounds of the spectroscopic elements, and finds that
a mixture of one part of hydrochlorie neld and three purts of
glycorin greatly enlinnces the delicacy and brilliancy of the
spectroscoplo test.  The mixture is applied from a dropping
bottle, similar to that used with cobaltic nitrate in blowpipe
analysis, aud from its adhesive properties may be used with
solid particles, nnd the concentrated yesidues from evapora-

‘ tion,

EXAMINATION OF AN ARTIFICIAL MINERAL,

This was formed during the casting of an alloy consisting
of 85 parts of copper and 15 parts of tin, During the pro-
cess of casting, o portion of the alloy refused to pour, and
was dumped out upon the clean brick floor of the casting
room, It was found, on solidifying, that a great namber of
erystals had formed on the surface and in the cavities ox.
| posed to the air. The crystals are needles not exceeding
linch in length and g} inch in thickness. Luster adaman-
tine, and of great brilliancy. Color, white and transparent.
It seratehed glass, its hardness being over 6. T'he specific
| gravity at (2° Fal,, by the bottle, is 6*019. It will be noted
| that this is lower than the specific gravity of natural eassi.
' terite, which is from 6°4 to 7°1. It glows brilliantly in the
oxydizing flame, but gives no evidence of fusion at the ter.
minations of the orystals. It tinges the flame green. With
' soda, it gives a white coating of oxide of tin. Crystals not
'apparently affected by several hours' digestion in hydrochlo-
,ric and nitric acids. In chemical constitution, it is a stan-
nio oxide, containing n small amount of oxide of copper. A
quantitative analysis was not made, owing to the small
amount at disposal. The mineral is therefore an artificial
variety of crystallized stannic oxide or cussiterite.
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MUSICAL VIBRATIONS.
LECTURK DELIVENKD AT TIE NTEVENS INSTITUTE OF TECHNOLOGT, BY
FROFESSOR C. F. BEACKETT, OF FEINCETON, ¥. J.

| The lecturer began by remarking that it was ** carrying
| coal to Newecastle ” for him to lecture on musical vibrations

‘in a place where original researches, known und respected

are similar in containing fluorine and in their iated
rocks, the first oceurring in granular limestone, the second
in gneiss or granite, the last forming a constituent portion
of gneiss. It is doubtful whether these and similar silicates
have ever been examined for phosphoric acid, with the aid

of the refined qualitative tests of late‘years perfected for

this substance,

Over great areas of metamorphie rocks, the soil produced
by rock decay retains an inexhsustible fertility, and every
$9il analysis shows the presence of a considerable percentage
of phosphoric acid. In the case of the gneiss rocks of the
Atlantic States, this phosphoric acid is not improbably de
rived in part from an undetected trace of phosphorie acid in
the muscovites.

*That these surmises should not appear unwarrantable, it
shoald be borne in mind : 1. Thatin the great majority of cases,
phosphoric acid has never been looked for. 2. That it is only
of late years that chemists possessed a ready method of detect-
ing it, and an accurate method for its quantitative estima-
tion. 3. It might frequently be precipitated in combination
with certain bases, and the fact be readily overlooked.

A RAPID METHOD OF DOUBLE WEIGHING,

In the weighing of the two portions required for the ana-
1ysis in duplicate of & substance, the following device, which,
if not new,is new at least to the writer, will be found material-
Iy to shorten the time required : Equal portions, as nearly
as the eye can judge, say (in the case of a carbon determins.
tion in steel) about 5 grammes (75 grains), are placed in the
two watch glasses of the balsnce. They are equilibrated by
transferring from the heavier side. Each portion is then re-
moved and equilibrium restored by weights; their sum is
the welght of both portions. Of course, this is accurately
true only when the balance is in perfect adjustment. If not
the following mode of double weighing will give nccu'-
rate results in the same time as is required to make one
double weighing in the ordinary manner, Calling the right
hand watch glass R, and the left hand watch glass L, after
the two portions are in equilibrinum, one (say that in R) is
removed, and ity place supplied by weights. These are 1o be
t.lken a5 the weight, not of the portion in L, but of the por-
tionin R. The porion in L is now to be removed, and the
weights by which it Is replaced are in like manner to be
regarded as the weight of the portion in L,

AVOIDANCE OF EUROR IN WEIGHING ABSORFTION TUBES,

Certain discropancies having appeared in duplicate deter-
minstions, where abmorption tubes were employed, and
which were assignable to no known error in the mettod of
conducting the analyxis, they were attributed 1n part to the

large volume of air displaced, and the variations in tempera-
are and pressure st the successive periods at which the

even across the water, were made on this subject.

We come in contact with the external world by our senses,
and we recognize matter by its effects upon them. All mat-
ter presents itself to us by its activities ; it is moved by a
power which never allows it to rest. If we attach & porous
' cell to one end of a glass tube and cause the other end todip
in a vessel of water, a jar of hydrogen placed over the porous
vessel will gradually cause the passage of the gas it contains
into the cell and tabe, and will drive out the air before it,
which will escape in bubbles through the water. On re.
| moving the jar, the inherent activity of the hydrogen im-

pels it to escape again through the pores of the cell, and the
| water rises in the tube. >

By means of a condensing pump we are enabled to force
air into a receiver; on turning the stopcock, the inherent
activity of the air forces it out again until equilibrium is
restored. Conversely, we can withdmw the air from a re-
ceiver by means of an exhausting pump; but on opening the
stopeock, the activity of the outer air forces it into the re-
ceiver until the first conditions are again established. These

| experiments show that air in its ordinary state, under pres.
sure, und relieved of pressure, possesses inlerent activity.
In its ordinary stateair is under continual pressure, owing to
' the weight of the atmosphere above it.

A pendulum moved to one side returns to its original posi.
tion, passes beyond it, and continues to vibrate until stopped
by friction and the resistance of the air. Water and alcohol
placed in the same vessel in layers, taking care not to mix
them, will gradually and completely intermingle by their
own inherent activity,

If one end of a wooden rod is fixed in & vise and the other
| end ix bent over, the particles on one side are compressed and
those on the other extended. On releasing the end, the par-
ticles by their inherent activity recover their original posi
tion with such energy us to pass beyond it, and the rod con.
tinues to vibrate in lessening ares until it comes to rest, An
other form of elasticity was illustrated by meansof a rubber
tube about ten feet long, of which the Professor held one end
and an assistant the other. When this tube was shaken and
struck, n series of depressions and elovations were formed,
which traveled the whole length of it, like waves, and ut
one time caused the tube to appear like a sories of long
links. These vibrations are due, first to the impulse given
the tube, and second, to its inheront activity or elasticity,
By means of u little manipulation, cords may be made to vi-
brate as & whole, or in two, three, or more sections : which
accounts, as we shall hereafter see, for the wonderful har-

mony of the planoforte.

The vibrations of a plate wore next exhibited, by covering
it with a layer of water and placing it in the vertical lantern,

On rubbing the glass with the woet fingers, its vilirations b
4

cnmo appurent by the wayve motions of the water projeoted
on the sereon.  The vibrations of a glass tube may bo shown
by putting some fine powder in it and producing a sound
..;-“' itw month, whon the lm\ulnlr will neenngo Wwolf i e
plates, standing on odge and moving to and fro ; at cortaty
i'”,h,(,. however, the powder romaing at rest, Theso polnts
Lnre enllod nodal points, and mark the longth of the wives,
If we hnd n fork making 1,024 vibrations s second, and g
glaws tube vibeating In unison with it, the nodul poluts in
the gloss tube would be just one foot spart, and would show
un that sound teavelod sbout 1,026 foet a second
| Lot us now examine how the alr is nffected by theso vibey.
tonw, If we suspend a pine rod by the middle and raly the
fingors conted with resin over it, it emits o shrill sound,
Nubstituting o brass rod, clamped in the middle and having
an fvory ball sosponded in contact with one end, for the
wooden one, and rubbing it in the same manner, the bull iy
violently projected from i, The explanation is that all
friction nets rhythmically,  When one body slides over an
other, the particles of one selze those of the other and drag
them along until the resistance overcomes the attraction be.
tween the two; then they return to their former positions,
to be again displaced, and these setions recar ut regular in.
tervaly, Now suppose tho rod to be replaced by o tuning fork,
nid the ivory ball by the particles of air in contact with the
fork. These particles ure first thrown off, forming o con.
densntion of the air; then they return, forming o rarofaction,
nnd are immediately projected ngain by the next bent of the
fork aguinst them. Tho condensed and rarefied waves are
then propagated outward through the air.

The cross section of u tube containg u great number of air
particles, The motion of u wave of sound through them
was compared to that of u wave of water at the bottom of
the ocean, seeing that wo live at the bottorn of the oconn of
nlr.  The existence of nodal points in o tube was explained
by the fact that there nre two sets of waves present, travol-
ing in opposite directions, T'he first waves are reflected on
reaching the bottom of the tube, and return, meeting the fol-
lowing waves. At certain points these waves unite, produe-
ing a greater wave, while at others they neatralize each other,
one tending to pull a particle down while the other tends to
lift it up at the same time, and so the particle remaing at
rest. Itis not quite correct, however, to suppose that the
particles move up and down. They really move in small
eircles, as hag been shown by the brothers Weber of Ger-
many, who suspended fine particles in troughs of water and
studied their motions,

There must be something to convey the sound to the ear.
In our experiments we have assumed that the air conveyed
the sound, and it generally does. If we put a bell rung by
clockwork under s receiver and exhaust the air, the sound
ceases altogether ; on readmitting the air, it is again plainly
heard. The transmission of sound is not, however, confined
to the atmosphere. This was demonstrated by a very neat
experiment. A music box was wound up and put inside a
thick wooden box. Then the latter was closed tightly, and
covered with numerous layers of woolen cloths until the
sound was completely smothered. On placing an wolian
harp in communication with the music box by means of a
wooden rod about six feet long, the vibrations passed along
this rod and the music became distinctly audible, being re-
produced by the solian harp.

There are several ways of finding the number of vibra
tions made by & body in a given time. One is to take a
Geissler tube, through which sparks are sent from an indue
tion coil as often as the circuit is completed by w vibrating
body. On revolving the tube, each spark will illuminate it
in a different position, By counting the number of flashes
and knowing the rate of revolution of the tube, we can
readily find the number of vibrations of the body hreaking
circuit, Another way is to attach » fine point to the end of
a tuning fork, whose rate of vibration is required, and draw
it ncross a plate of smoked glass, while the fork is sounding.
The point will scrape off the black and produce s sinuous
line. The number of waves in this line, together with the
rato of motion of the fork,will give us the rate of vibration.
A third way of accomplishing the same thing is by means
of the siren, an instrument consisting of a cylindrical bress
box, having an aperture below for the admission of air and &
number of small holes arranged in a circle in the top. Above
this revolves a disk containing the same number of holes
inclined in the opposite direction, The instrument is pro.
vided with an apparatus for registering the number of revo. .
lutions. When the air is forced in below, by means of an
acoustic bellows, it escapes through the holes in the top and
sots the disk in rotation. Eunch time two holes coincide the
uir escapes in puffs,and the result is a succession of sounds .
forming a note more and more acute the more rapidly the
disk rovolves. As we know the number of holes and have
only to read off the number of revolutions on the index, the
rate of vibration is easily computed. R

The last topic considered was resonance. If we place two
forks tuned to perfect unison, each mounted on & resonance
box,soveral feet apart, and set the one in vibration,the other
will soon take up the sound and continue it oven after the
first has been stopped.  The particles of air struck by the
first impinge upon the second with rhythmical and seeumu-
lating force until it too boging to swing, O

Many other interesting points connected with this subject t
will have to be reserved until the next lecture, “OIM
and Discord, with Optical Studies.”

To revive the color of M'MM N i m ”xx:“; "

of 2 pints vinegar, 1 oz, iron filings, 1 0z copperas, 1
ground logwood, and 8 ozs. bruised galls, ‘ K
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*mlgm!d 10 & molecule of hydrogen in water is 0,408 = (18
| HT4) In hydrochlorie neid there are two molecules of hy
drogen, one having a volume of 13,824, the other of 15,625,
which are the cubes of 24 and 25 respectively.  In hydrocy

B iCwciiesii [For the Selontine Amerlcan, |
~ GEOMETRICAL CHEMISTRY.--REMARKABLE DISCOVERY
_ = BY PROFESSOR HENRY WURTZ,

14 !nl“;lnoo, our centenninl year hus boon honored by the |
dlssovery of & new metal, to which its Gallic discoverer, De anic acid, he puts the hydrogen volume still higher, namely,
Ba;g'aqudhn, has given the name of gallium.  But 1876 20°; in ammonin gas, N,il,, he puts three hydrogen fmolo:
\Ygg,dpupedlohlgher chiomiesl honors at home, for it has | cules at 18" and throe at 19%  This same Jhnngvuhlvmms
_\ﬂ,&nmsod here not moroly the discovery of n new olement, ; follows 0 muny elements a8 to be quite confusing to the
bt the revelation of & new theory of ohomistey, und the  reader, but perhaps it i all right, Itis not given to every
-qvolqﬁon._ot anew codoof luws for its working, If the ex- man to see great truths o clearly ns Kepler and Wurtz,
pactations of their nuthor, Professor Honry Wurts, shall be | and even Kopp taught this apparent inconsistency. Here,

justified, . grand revolution in theoretionl chomistey is at
‘hand, in comparigon with which that of Laurent and Ger-
hard was insignificant. One thing is cortain : chemistry is
still but weollection of generalizntions.  We have no theory
of chemistry, ns Dr, Cram Brown recently said, although we
aro strugeling townrds it. Hore Professor Wurtz comes to
the rescue, offering us u theory which promises to explain
many facts heretofore imporfectly understood, to corract our
so-called rational formulng, to upset our theory of types, and
to open new avenues of research.

Professor Wurtz begins by demonstrating mathematically
the relative dinmeters of molecules in solids and liguids.
Litherto molecules have always boen compared in a gusoeous
state, but he proposes to compure them as liguids or solids,
and, a8 far as possible, at the tempoerature at which ice be-
gins to melt, or just below 82° Fah. His first remarkable
discovery was that the relative volumes of various simple

substances, in a solid or liguid state, whether elements or |

compound radicals, as found by dividing their equivalents
or atomic weights, as we are wont to call them (multiplied
by 1,000 to avoid fractions), by their specific gravities, were
perfect cubes of whole numbers,

Now it is well known that solids, whether cubes, spheres,
or polyhedra, are to each other us the cubes of their dinme-
ters: hence, thought our New Jersey chemist, the cube roots
of these figures represent the dinmeters of our molecules.

For instance, the dismond has a specific gravity of about
30555, 'The atomic weightof carbon is 12 ; if we divide 12;-
000 by 8:555 we have 3,875, which is the cube of 15; hence
the molecule of earbon in the dinmond has a diameter of
14,

The volume occupied by u molecule of carbon when in
combination is, however, not constunt, being usually 8,000,
or 20%.  The molecular volume of hydrogen is still less con-
stant, but generally n perfect cube.

Oxygen alone retains a constant volume, namely, 5,184
(the eube of 17:8075) and hence Professor Wurtz takes this
a8 his standard for all other values,

In his memoir, published in a Iate number of the Admeri-
can Chemist, he ndduces numerous examples to prove the
truth of this discovery, showing that, whatever space an ele-
ment oceupies in u liquid or solid, at 32° Faly,, that space or
volume can be represented by a perfect cube, whose root of
course is the diameter of the space,be it cube or sphere. Such,
in brief, is the distinguishing feature of the first part of the
new discovery.

Strangely enough, this law holds good for compound radi-
cals as well as elements, and we find NH, and CN following
the same law, as if they were simple bodies, This one fact
enables us to distinguish true radicals when in combination;
and beside confirming the well known and generally received
theory that ammonium and cyanogen nre compound radi-
cals, it convinces us that water, HyO, is a real compound
radical like cyanogen.® Another startling result of this law is
that we find that CH. is alsoa compound radical, while ethyl,
methyl, and amyl, the so-called aleohol radicals, are not rad

.

however, there is o law that seems to regulate this condensi-
tion ; when one molecule combines with another, or with
sovernl others, it tends to nssume the same volume, or near-
1y the same, as that of some moleeule already present. Thus,
when hydrogen combined with chlorine, whose molecular
volume i 24% it becnme respectively 242 and 25%. When
combined with nitrogen, which 18207, it became 18% and 19°,
as stated above. The result of this is that we sometimes
have, in a complex molecule, a regular series of consecu-
tive eubes. It is worthy of mention in this connection that,
although the molecular volumes vary, it is, with the excep-
tion of hydrogen and some heavy metals, within narrow
limits; nor do the volumes of different elements differ muoch
smong themselves, « The cube root, or dinmeter of the mole-
cular volume, ns Wurtz calls it, is for chlorine generally 24,
sometimes 28 ; for bromine and ifxline, 28 and 24 ; sulphur,
24 ; selenium, 28 and 24 ; carbon, 20 and 15; nitrogen, 20 ;
silicon, 23 ; hydrogen, 16 to 28 ; aluminum, from 19 to 23.
In 1855, H. Kopp carefully studied the subject of atomic
or moleculur volumes (Ann. Ohem. Pharm., xevi, 1, 153,
808.) For liquids and solids, he necessarily obtained, in

\

\
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|

time, and the block returned to its proper place with ease
nnd cortainty,

The printing should not be deeper than the finighed image
is intended to be, us it does not geem to 1ose anything in the
fixing, but rnther appenrs to get o little deeper,  On removal
from the frame,the surface of the block should be brought
into ontact with n solution of hyposulphite of soda In & flat
dish, and moved about on the surface for a few minutes,
when It will be found suffeiently fixed, requiring only to be
washed with o gentle stream of water and set up to dry. Or
Lif it be desirable to got rid of the thio film of caollodion, it
| may ensily be dissolved off by o mixture of ether and alcohol
before the application of the fixing solution.—British Jour-
L nal of Photography.

it ——
Cunning of the Adder.

A correspondent of the Milwaukes Sentinel states that,
over thirty years ago, in Leeds, Greene county, N, Y., hisut-
| tention was one day attracted by the plaintive cry of & cat.
| Looking into & garden, an adder was seen near the cat,  The
caut seemed to be completely parslyzed by fear of the adder ;
she kept up the plaintive cry, as if in great distress, but did
not take her eye off the serpent, or make any attempt to at-
tack or escape. Soon the snake saw that human eyes were
| observing him, and he commenced to crawl slowly awny.
“I then,” continues the writer of the narrative, ““ concluded
to release the cat from its trouble. Itook a garden ruke
and put it on the snake's back, and held it without hurting
|it. As soon as I had the snake fast in this position, it ruised
|its head, flattened it ont, and blew, making a hissing noise,
'and something resembling breath or steam came from its
' mouth. When that was exhsusted I removed the rake, and

general, the same results as Professor Wurtz, the molecular | the adder turned overon its back, lying as if dead. With
volume being the guotient obtained by dividing the atomic | the rake Iturned it over on its belly aguin, but it im-
‘weight by the specific gravity. In the case of a non-conden- | mediately turned on its back. This was repeated several
sible gas like oxygen, the molecular volume must be caleu- | times, At last it was taken out of the garden, laid in the
lated by tedious methods from their liquid compounds. And | road, and we all retired to watel its movements. It com.

here these two investigators differ widely ; but Kopp, like
Wurtz, attributes, us we said, varinble volumes to the gases,
including oxygen, even giving, as Wurtz does, different vol-
umes to the same element in the same molecule, and fails to
recognize the fact that these volumes, when multiplied by
1,000, are almost perfect cabes. As Kopp also overlooked
the simple test above given for compound radicals, he made
no changes in the rational formula of aleohols, ethers, and
other organic compounds ; hence he exerted no such influence
on chemical notation as Professor Wurtz’s theories will do, if
adopted.
It is idle to speculate on the ultimate fate of this discov
ery. Chemists will hesitate, we think, to accept a theory
based on facts derived from a course of reasoning capable of
yielding diverse results in different hands, and requiring
such ingenious manipulations to make its conclusions har-
monize with known facts. The corner stone of the new edi-
fice is the molecular volume of oxygen, which is strangely
| enough not a perfect cube, but three times the cube of 12,
What this curious coincidence may mean, Wurtz confesses
| himself as yet unable to understand. The manner in which
{he obtains the magic number 5,184 is as follows: The spe-
cific gravity of peroxide of hydrogen, as found by Thénard,
is 1-452 ; Wurtz applies certain corrections which raise these
figures to 1'4642, For reasons which he fails to state, but ap-
parently to favor his theory, he calls it 1°4665 at 32° Fah.
The equivalent of H; 0518 X 1)+ (2 X 16)=34. Dividing
34,000 by 1-4665, we have 23,184 as the molecular volume.
| From this we subtract the molecular volume of water, 18,000,
| which gives 5,184. In tabular form:

:

fcals at all. Instead of writing alcohol as we now do,! l::g: ; 84,000 -+ :‘4605 = 'fg,(lna:)
. | =" O _’_ ,0()')‘) - {
(’lii‘ ! 0,or water in which an atom of hydrogen is replaced ! S 18000

by ethyl, we should write it H;0, 2CH,, or two molecules of l Oxygen = 5,184

the hydrocarbon radical CH, with one molecule of the water | Whether this discovery of Professor Wurtz is equal, as he
radical. One of the practical applications which can be | believes, to the discovery by Kepler of his great laws, wo
made of this slight change is to caleulate the quantity of | leave to our readers to judge, and for the future to demon.
aleohiol in water (if above 24 per eent), directly from the spe- | strate, E. J. H.

cifio gravity. Professor Wurtz says that this illustrates the
fuct that hydrometer tables can now be constructed for every

ngueous liguid or solution with absolute aceurncy. The negative is, of course, taken in the usnal way: botas
Allotropic forms of the same element oceupy different |0 0 e reversed on the block it should be taken through ‘
atomic volumes. This leads him to beliove that there are the glass, that is, the film side should be noxt X&' doox of
eleven allotropic forms of phosphorus, and offors o con- the slide, the thickuess of the glass allowed for in focussin z,
venlent method for studying allotropism, and the spring of the slide kept from the film, inany of the
For the silicates, ag well ag in the more complicate formulie | &1 known modes. Tao prepare the block, dissolve five
of organic chemistry, |]..|. lnws ul‘r Wur:z \vil'l”h" of ﬁl‘;’“‘ | graing of ehloride of barium in about half o drachm of sul- |
value In establishing the true formulio, 10 striking | 0y to of harium,. This is then gently rabbed over tho sur
| phate of Tn ! gontly 2
changes that e proposes in the formulm of some of our old | fuce of the block—first with the fingor and then with the
friends will make us hesitate to nlcltn:»ll hln”|1|;~u:'|¢ml u|.||lil‘i ball of the thumb—so a8 to produce un even, thin conting,
their truth is more fully estublished in all their dewils, | el rosult is easily obtained after a little practice, A
Tost further invostigations reveal now Inws which can still | ooy, just sufficient to whiten the surfaco will bo found
furthor modify the formulw, For example, although ice | enough. Or the two salts of barinm, in very fine powder,
has the formulie of Hy O, as nt prosent, he would write free |,y e intimatoly mixed, and, by o cireular motion of the |
water in 1t liguid stato as Hy, 04 the |':'r""m" of hydrogen | gy eor, uppliod to the block, when suflicient will be found to |
I writes HiOy0, hydrochloric neld Hy Cly; nnd W Common | jyye adhored to unswer the purpose. The barium chloride |
wilt he ds obliged to give at one thme the formuls Nug Clg, 8t | 4g converted into gilver ohloride, wnd the surfuce rendored ;
uwnother N Cly, at another NuCl, gonsitive as follows 1 Bix gralns of pyroxylin is dissolved in
We hive already stated thnt lIhiT nu;lwulnrr \w;lmm'lnf 0%+ | hulf un ounce of other and two drachms of aleohol  then !
gon eyer romaing constant, while those of other o OmenEs | pwanty grains of silver nitrate is digsolved by heat In two |
vary s they puss from one form of q-mn:niuulhm“lu nnother, | drachims more of aleohol, and added. This should stand till
Hydrogen is especial Protean ; elements that are, ko oxygen, | clenr, and will kesp woll 1f light be axoluded, The silvered
more neldio or electro-negative vary the least, lh:::w that are | oojadion is poured on and off the block o the ordinary way,
most basylic or electro-positive vary the most.  The volume | 4,0 may be dried sither spontancously or by artificial heat.
- - gy ———— | In consequence of tho rigidity of the block the progress of
SN atomle wielght of Ty O 1 085 multiply g b, 1,000, sod dividing by the | printing cannot bo examined in the usual way ; but with n

wpwetilo sravity of L6, 0L, givon us 19,08, & porfuct cubio of 37, TS 5 | G darate nmount of practice there is little diffioulty in hit-
also the dinmetor of @ moleculo of My, O 1n the wloohols, Henee the reason for

Photo-Printing on Wood Blocks,

:
|

| curved handle.

menced to raise and turn its head slowly (looking about the
while) until entirely on its belly, and started at full speed
for a little pool of water in the road,from which it was raked
ont and dispatched.”
—  attr—
The Ancestor of Man.

In reference to the question, from which of the quadru-
mana did man originate. Professor Haeckel, in his recent
work ‘“ The History of Creation,” gives his opinion that the
human race is a small branch of the group of catarriing,
|and has developed ont of long since extinet apes of this
| groupin the old world. And when on this sabject, he refers
'to Professor Huxley’s remarks, which show that man is,
| nearly as much as the ape, a four-handed animal; for va-

rious tribes of men, the Chinese boatmen, the Bengulee work-
men, and the negroes when climbing, nse the great toe in
the same manner as the monkey, and therefore the posses.
sion of only a single pair of hands is not to be looked on as
a characteristic of the human race. He also points out a fact,
necessary to be observed by unscientific people, namely, that
none of the manlike apes are to be regarded as the parent of
| the human race, but that the apelike progenitors of the huo-
| man are long since extinct. In concluding his work, Pro-
| fessor Haeckel remarks on the desire of some who are not
actually opponents of the doctrine of descent. *“They wait,”
| ho says, *“ the sudden discovery of a human race with tails,
or of a talking species of apes.” Bat such manifestations.
| the author observes, would not furnish the proof desired;
| and unthinking persons would be provided with as satisfae-
l tory (1) arguments as they nowadays employ in hurling their
| defiance uguinst all who are evolutionists,

- ——ettr—
Russian Hardware Manufactures.

The Russian edge tools differ from those of other coun.
tries in some peculiar shape. The common spade, for in-
stance, is made chinfly of wood and simply tipped with iron;
it is of small size, rounded at the edge, and has a plain
The ax is much larger than that manufse.
tured by other nations, and is used, too, for all kinds of car-
penter work—answering, infact, a8 a plane, ahammer, and

loven as a saw, the last tool being rarely used by the Russian

mechanie, for he can wield the ax more readily, and cut
through thick logs of wood with incredible precision and ra.
pidity. Samovars are a leading article of the Russian metal
industry, these being a kind of tubular boiler, with little
charcoal furnsces ; they are used for making tea; the mate-
rial is copper, which is almost exclusively used among the
well-to.do ¢lnsses for cooking utensils: tinware, hollow cast
iron vessels, snd powter being but little in vogue. Horse-
shoes are produced by hand at the rate of some $0, 000,000
annually, Bell making is carried on with especial success, the
bolls being remarkable for their immense size and richness
of tone, Hurness fivtings of Enropean patters are made, but
only In very Hmited guantitics, those which are used upon
Russinn harness helng of considersbly different construetion,
_ -t r——
Indeliblo Tuk,

Pawo ffthe of 11b, tartaric neid are dissalved in 61 cubio
inchos hot wator ; in one half of the solution dissolye } 1.
olly snilin ; ndd the other half, and then 1 1b, ehlorate of
potssium,  Allow the solution to cool and subduy until
next day ; filtor from the bitartrate, und bring the liguld to
the density of 7° B, Thicken sufficlently with gum aneabic,
wnd wdd 1o oach cuble inch e 1b. copper sulphate, dissalved
in o lttle water,  Phis ink may be st onoe used for prioting
muslin wud other fubries, upon which the bluek color will b
porfectly doveloped Ly Dleaching liguids  Chlorate of dop.

takiog the doualtios at the polot where lee boglus ta melt, the volume o)
Hauid wator, 19,000, not belng  eabe

ting the proper time without examination. By u method we
have lately ndopted, the progress sy examined from thne to

porin also used for writing upon zine ased for sigos and li
bels exposed to the weather.
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Scientific American,

[JunE 6, 1876.

sl has taken to discussing the quostion of
y Pole. Tt ownership,we think, if it bo
srobably be acquired by efther the United
dand, and either the stars and stripes or St.

cross will wave over the possible patch of earth, ac
fing ns some Yankee explorer or Captain Nares first
plants his foot on it. As to either bannor staying thore,
mmﬁum:. We fear the indigenons inhabitants,
—walruses, polar boars, and chance Esquimaux—will laugh
the eagle and the lion to scorn, and no tidings of either
monitors or Woolwich eannon will induce them to allow
either starry flag or meteor banner to remain, after itls loft
to their tender mercies.

There is an old tradition in the United States navy of a
dispute between representatives of the two nations over

IMPROVED MILLSTONE,

John W. Trunx, Bwsox Junction, Vt.—This Invention improves
tho construction of millstomes, to ennblo them to be more readily
adjustod and balanced, and to make themn more effeotive In opera-
ton, An usteated description will be found on page 108, current
volume.

MACHINE FOR FORMING SOCKETS ON HAMMERS, KTC

Chnrles A, Willlams and Joshua F. Willlnms, Skowhoegun, Me.
This & an Improved method of punching and forming the handle
pookots on hammers, ndzes, hatohots, and othor tools with onoe heat-
fog. Tho Invention consista inn muchine to which is exposed the
hammer or other blank after hoating, first to the action of o
spreading or enlarging die and punch, and then to the nction of
the perforating and socket-shaping die and punch.

IMPFROVED WATER WIHEEL

ridge, Rockingham, N. C.—This Invention consists in providing a
water wheel with tapering bottom parts below the bottom edgoe of
the buckets, to rest on a turning point, and form an escapo box be-

Ditof ground just about as uscless as the north pole would
:“‘l‘w muz of war, respectively English and American, |
met many years ago among the South Sea Islands. Volcanic |

in that loeality were rife, and the navigators of |
vessels hardly dared close their oyes at night for fear of new |
reefs and shoals appearing, regarding which the charts were ‘
literally “*at sea.,” The American ship had been in the ;
neighborhood longer than the English one, and therefore her
skipper knew something of the marvolous tricks which the
land occssionally played. Hence he was not at all sur
prised to discover one day looming up before him an island, |
where, acconding to all accounts, there should be open sea. |
The Englishman sighted the land at the same time, and in a |
fow minutes a well manned cutter shoved off from his gang- |
way and pulled for the shore. The American captain like-
wise sent a boat, and a lively race ensued to see which should
first reach the land. As the English boat got into shallow
water, her officer jumped overboard, and was followed by
some of his crew, who splashed up to the beach. By the
time the American boat had landed, the English fiag was
flosting from a boat hook stuck up for a staff, and a red-
conted sentry was calmly walking to and fro beside it. The
English captain then sent word over to the American vessel
that he had taken possession of that island in the name of
the Kingof Great Britain. The American captain, however,
elaimed first discovery, and sent back a counter message
that that island belonged to the people of the United States.
Before morning a storm arose, and both ships worked hard
1o keep off the lee shore, but when the day broke, there was
no lee shore to avoid. The island had gone, snd with it fing
and sentry. A convulsion similar to that which raised it
above the sea had caused it to sink again; and two astonished
captains might have been seen navigating their vesselsover
its former site, vainly searching for the beautiful island
which each intended to present to his grateful country, and
thus secure to himself imperishable renown.

NEW BOOKS AND PUBLICATIONS.

CONTIIRUTIONS TO THE NATURAL HISTORY OF KERGUELEN ISLAND,
made in conpootion with the United States Transit of Venus
Expedition, 181576, By J. H. Kidder, M. D,, U. 8. N. Part IIL
‘Washington, D, C,: Government Printing Office,

This psmphlet contalns some Interesting Information, especially as to the
auna of the remarkable lsland which forms {tx subject,

Tie AMERICAN NEWSPAPER DIRECTORY, containing Accuratoe
Lists of all the Newspapers and Perlodicals Published in tho
United States, Territories, the Dominion of Canada, and Now-
au:dhnd. New York city: George P. Rowell & Co., 41 Park

Anew edition of Messrs, Rowell & Co. s handsome volume (s now before us;
and the steady [nerease In Its number of pages shows us that the newspaper
ndustry is not suffering from contraction. The advertising world {s well
acquainted with the uscfulness of this manual; and It maintains it reputa-
tion for accuracy, except in one very glaring Instance. It understates the
clreulstion of the ScrexTirio AMexicay shout 15,000 coples; and it does not
mention the SCIEXTIFIC AMERICAN SUPFLEMENT at all,

Tax Cosr Trape, a Compendium of Useful Information. By
Frederick E. Saward, BEditor of the * Coal Trade Journal.”
New York city : F. E. Saward, 111 Broadway.

Asn exeellent handbook of the whole subject of coal, describing all the
mining regions, the varfous qualities of the mineral, the working of collfe~
ries here and abroad, the rates of freight, and all other particulars, 1t s
Allustrated with maps.

Tur Faxoizn's JoOUnsaL.—All young people and many old ones take an
nterest in poultry, pigeons, rabibits, birds, and other pets of various Xinds.
The above-named weekly publication s a Journal In which all such persons
Are interested, as It troats these subjects In & clear and practical manner,
with & thorough knowledge of breeding, rearing, féeding, ete. Each num-
ber contalns Information of great valee (o poultry ralsers, dealers, and fan-
clers, It is published woekly at Hartford, Conn., and s furnished to sub-
seribors for £2.508 year.

Becent American and Foreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMFROVED RAILROAD SIGNAL.

Ira Robbios, Hughaville, Pa.—This Invention consists In creoting
nlong the foot of n mountain or hill (where there is dunger of n
land slide) n serfes of posts botween which sultable pancls are bot-
tom-hingod so ws 1o connect with signals near a raflroad track.
Unloss a slide takes place, the panols remain in position and the
slgnals wre not dleplsyod ; but should one coour, any approaching
train is notified In timo to slow up and avold danger. ;

IMPROVED ROTANY ENGINE, i

Thomas C. Orr, Bnfleld, 11L—The pistons are prossed back In the
hub by the abutment for passing It, and are prossod out ngningt |
the case after puaing 1t by steam whioh pisses from the steamway '
into the hub behind the plstons. The lattor are o Httle Inrgor at ‘

low the wheel.
NMPROVED LOCOMOTIVE FEED WATER HEATER

Homtio N. Waters, West Meriden, Conn., Milton W. Hazelton,
Chicago, 111, and James K. Taylor, Boston, Mass.—A corrugated
tube, through which the feed water passes from the pump into the
boller, is surrounded by a steam jacket, into which the exhaust
stonm is foreed by the back pressure of the nozzle, by means of
pipes connecting it with the exhaust pipes, A spoon-shaped pro-
Jection is provided to cateh a portion of the steam and direot it into
the jscket. The invention also consist of theemethod of construct-
fng the corrugated tube for the water, and of a spiral deflecting
core in the axis of the corrugated tube to divert the water into the
interior portions of the corrugations to facilitate the heating.

IMIPROVED RAILROAD TIE.

George D. Blalsdell, Cambridge, Vt.—This tie consists of a cast
fron bar, with a box In each end for holding the mil chairs, and a
rod extending from end to end of the tie, and securing the chairs
In place by clamping plates.

IMPROVED MACHINE FOR MAKING NUTS,

Carl G. Gustafsson, JOnk3ping, Sweden.—This is an improved
machine for making screw nuts of hexagonal and other shapes in
mapid and effective manner. It consists of an intermittently re-
volyving disk with dies, into which the nut blanks, cut by shears
from the bar, are fed and brought by consecutive punches into the
required shape.

IMPROVED WINDMILL,

Jason C.Sparks, Tipton, IJowa.—The wheel with fixed vanes is
used, and wheel supports are jointed to the turntable, carrying the
tail vane, so that the wheel swings around edgewise to the wind
to adjust it to the varying power of the wind and to stop it.

- ——aaer—

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED LAMP COLLAR.

Theodore L. Owen, Geneva, N. Y.—This is 8 mode of construct-
ing a lamp collar in two parts, to one of which the burner s at-
tached. while the other is secured to the flange of the lamp. The
object of the device is to allow of the replenishment of the lamp
with ofl without necessitating the unscrewing of the burner.

IMPROVED INVALID BEDSTEAD.

Andrew MoArthur, Bouth Chenango, Pa.—This consists of o plat-
form, pivoted longitudinally and transversely in o friome, 8o that
the patient can be tited upright or sidewise, ns may bo roquired for
comfort. On the lower part are independent Jointed supposts for
each leg, with bandage appliances, and a windlass and straps for ex-
tending the leg In case of fracture or dislocation. The upper part
Is provided with n bod with edges suitably formed to be strapped
around the body of the patient, and In the middle portion are arm
rosts, contrived for ndjusting to different positions for the comfort
of the patient whon elovated by tilting on the transverse axis.

IMPROVED COFFIN ATTACHMENT,

Samuel A. Hughes, Parker's Landing, Pa.—This consists of a hook

attachment to cofling, for lowering thom by the ropes or straps, in-

stead of having the ropes or steaps pass undor the coffing, It is fast-
oned to the handlo plates,

IMPROVED FIANO LOCK.

Amos 8. Bluke, Waterbury, Conn.—This invention consists in the
look case, formed of two plates, by bending up the side and end
edges, und bending over the end odges of the one plate and slipping
the other plate Into the seat thus formed.

IMPROVED MAT,

Arthur Thompson, Warner, N, H.—This 15 a mat of exoelsior,
mounted on and attached to a backing of puper, cardboard, cloth,
or sacking, the objeot belng to provide n cheap mat for omnibuses,
stroot cars, and tho ke,

IMPROVED MEANS OF ATTACHING MAST HOOPPS AND SBATLS,

Edgar 13 Bench, Woest Meriden, Conn,, sssignor to himself and H,
B. Beach, of samo plaoco.—The usunl mode of attaching the buck of
fore and aft salls to the mast hoops Is by n selzing botween an oye-
let in the sall and around the hoops. Thoe above Inventor suggests
an excellent substitute for this mode of fastening, which consists
in two semiciroular sloeyes of metal, attached to the hoop, and
which recelve the leech rope (n thelr somicircular portion, A
clamping sorow pussing through both pleces, and the eyelet in the
sall fastens all togothoer,

IMPROVED BARDED FENCE WIRE,

Richard Emerson, Sycamore, 111, assignor to himself and Chaun-
coy Ellwood, of same place.~The Invention consists in s fence barb
formed of a pleee of wire bont Into the form of a figure 8, with both
end parts upon the same side of the middlo part, and with its ends
projecting In opposite directions. When the barbs have been ad-
Justed in place upon the fence wire, the oyes are stralghtened out,
forming a bend in tho sald fenoce wire, into which the ond parts of
the barb are pressod, so that the barbs can neither turn nor slide,

. ——
NEW HOUSEHOLD ARTICLES,

IMPROVED WASHING MACIHINE,

Equire Turner, 8r., Columbin, Mo,~A lower tub s mado ring-
shaped, and to its innoer sldes are attaohod the standards that sup-
port the uppor tub. A vertionl shaft passes down through the cen-

that end 1o insure sufficient prossure to overcomo the prosaure on | Y08 of the tubs,  Tho bottom of the lower tub Is made fiat, and in

when steam is not noting on 1t

the outer ond. A wpring Is used with each piston to keop it out |
!

IMPROVED MACHINE FOR PUNCIHING METAL LATIIS ]

Le Roy Carpenter, Viotor Kauffman, and Fason Whito, Doards.
town, IIL—Two metal rolls have punches for making slits for the
plaster; also punches for making the nall holes by whioch to faston
the sheets on the studs, and a cutter for trimming the shoots, Sald
rolls are geared together and provided with a hand orank for turn-

ng them.

It are placed four rollers, plnced at right angles with onch other,
and each mado in sections, which revolve upon a rod, the ends of
which are attached to hruokots, secured to oross bars. The bars and
rollers sro connected so that all the rollors nnd tholr bars Ay move
togethor, The bottom of the upper tub Is inclined, and in it aro
placed four confonl rollers., Every other one of the rollers has
oavities formed in It which oarry down air and dischargo It
nmong the Nbors of the clothes, to bo prossed out, togothor with

the water, by the following smooth rollors, romoviog the dirt and
washing the clothos oloan,

Jolin Shortridge, Frank W. Shortridge, and Ernest W. Short- |

IMPROVED DIRIT- WASIHING MACHINE,

Bdward P, Hudson, Now York olty. The dehes aro submitted te
the notion of spongo rollers, nnd pass to an endless balt, thenoo to s
socond set of rollors, Thoy then go to another part of the recopta-
| ole, whore tho water nots ke a oushlon and conveys thom smooth-
[1y to the bottom of n strong basket, in which they sottlo without
chipping, broaking, or being otherwise injurad.

IMPROVED GRATE,

Francls Z, Hiokox, Ution, N, Y., nssignor of one third hix right to
Michuol 8mith and one third to John Mills of same placo,—Thix (s a
shaker or stirror, conslsting of n frame fixed to slide forward and
| baokward on vertically Inelined ways under the grito, and having
tooth projooting up Into the fire between the bars, 80 a8 o have a
forward and backward and up and down raking action,

IMPROVED OHILDRENS' COMMODE,

Allen I Crowell, West Dennis, Mase.—This combines the advan.
| tages of a chalr, walking stool, and commode. The chair s armoged
| within a cnso, with front and rear doors, closed by n cover that is
! used as 6 tray when attached to the front part of the commode,
| Closets nt tho sides serve for storing the playthings, while n cross
| bar at the rear, with extension gunrds of the side walls, allow the
‘ use of the commodeo as a walking stool.

-t — -
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED MACHINE VOl EDGING LUMBER,

Andrew E, Hoffman, Fort Wayne, Ind.—In using this machine,
the lumber is lnld upon & table, and is pushed back (nto the proper
position, as indieated by the guide wire. The carriage s then
thrown into gear with the proper shaft, and the saw traverses the
lumber from end to end. Ax the saw leaves the lumber, the lumber
is turned over and adjusted into proper position to be operated
upon by the return saw. As the carriage reaches the end of the
frame, the other saw is rised, and the sawyer causes the earriage to
move in the opposite direction by throwing it Into gear with the
other shaft,

IMPROVED WALL.

Philo A. Knapp and Ira 8, Knapp, Danbury, Conn.—These Inven-
tors propose to construct the walls and partitions of bulldings, of
boxes without top and bottom, filled with loose gravel. The boxes
are placed one upon another and tied, keyed, or otherwise fastened
together 80 as to form blocks, in imitation of stone or other buld-
ing blocks,

IMPROVED STALL FLOOR,

Bernhard Schacfer, Chicago, 11L.—This Invention consists of a
movable floor, laid on the common stable floor, made of longitudi-
nal wedge-shaped or tapering strips, that are connected by trans-
verse bolts and intermediate wedge pleces at the ends. The floor
below the flooring is cleaned from time to time by raising the sec-
tions and sweeping the dust away.

IMPROVED SIDE BAR WAGON,

Alfred W, Doty, Windham, N. Y.—This relates to that class of
carringes in which the side bars are made in two parts, and con-
nected to the box at the middle or thereabout. The box is let down
between the side bars, instead of being mounted above them, as
heretofore, the bars being pivoted to the sides of the box.

IMPROVED CHECK BRACE FOR VEHICLE SPRING.

Lewis P. Wornll, Sugartown, Pa.—This is a combination, with a
vehicle perch and springs, of bruckets having a coupling box at the
base, and plates reversely curved at the ends, in order to form a
double-acting brace that will allow the springs to come together
without striking the perch or body, and without making any rat-
tle.

NEW AGRICULTURAL INVENTIONS,

IMPROVED SEED PLANTER.

John H, Murtin, Thomas Bunford, and Stephen 8, Ege, Glen
Rock, Neb.—This device operates the dropping slide of a seod plan-
ter by the advance of the machine. It enables theseed to be plan-
ted without its being necessary to mark the ground.

IMPROVED POTATO DIGGER.

James W. Young, Southfield, Mich.—This machine digs potatoes,
separates them from the sofl, and deposits them in the middle part
of the row, so that they will be out of the way of the wheels in dig-
ging the next row. It also keeps (ts own teeth froe from yvines and
weeds,

IMPROVED METALLIC SOCKET FOR FENCE POSTS.

William M. Phelps, Oronoco, Minn., assignor to himself aud Dan-
fel McAlpine, same place.~This is a moetallic fence post point.  1ts
object is to prevent the post from rotting off, and thus to cause the
posts to lnst vory much longer, and to enable any Kind of timber
to be used for the posts.

IMPROVED AGRICULTURAL BOILER.

Henry L. Humphrey, Frederick H. Humphrey, and Ir G. Hum-
phrey, Monroo, Mich.—This 15 an improved boller and furnace for
cooking food, scalding hogs, boiling sap, bofling oldor, muking
apple sauce, heating curd for choese, condensing milk, trying lard
and tallow, ote. The fire box Is provided with a grate, and from
the upper part of its rear end n wide and shallow flue extonds back
s0 that the products of combustion may be close to and In direot
contaot with the entire bottom of the box. Two bollers it into
the box and rest upon a steam borrd. By this construotion, the
contents of the bollers will be heated by the water placed fn the
box.

IMPROVED SEED PLANTER,

Alvin J. Branham, Houstonin, Mo,—~Thisis an improved device
for operating the dropping bar of a seed planter from the wheel,

It may bo applied to any planter in which the seed Is dropped by
slides, 50 as to make thom automatio in thelr operation,
IMPROVED CHURN,

Jonns Cook, Mount Pleasant,IN, C.~The novelty in this llos in the
Aasher, which inoludes splral cross bars, s spiral disk and a olreular
disk attachod to a vertical rotary shaft. The object Is to throw the
milk into violent agitation and thus produce the butter moro rap-
1aly.

IMPROVED CHURN, E

Henry 1. Ramsoy, Rookville, Ind.—Thisfchurn I8 provided with.
n sevios of tubos, pussing through the ohurn to 6 Wiator resorye
the bottom, to break up tho currents of cream, and at the.
Hmo to serve 18 wiater conyoy o, ’
IMPROVED BAG FILLER AND MEASURER.

Josoph J, Boholfield, Salt mam‘mm—m i vie
funnel-topped, sheet metal tube, with open bottom, and & Teia
springs upon the outside to hold the bag up around the tul 3
enough smallor than tho bag to bo put in It froely. InKd mm ;.

ix scalod with lines, showing the di{ferent moasures, 50 val' -
ting the filler fn the bag and shovellng m,.h@,ml paiaiors

can bo readily ascortained, und the grain can bo qul
by morely pulling the filler out of the bag.
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 Business and Pevsonal.

Charge for Insertion under this head is One Dol-
lara Line for cach tnsertion. If the Notice ex-
- cceds Four Lines, One Dollar, and a Half per Line
will be charged.
Aglculmﬂ Tmplemontaand Industeinl Machin-
L m\\l’;::n:a Domeatio Uso. 1T Allon & Co., N, Y.
or Bolt g Muohines and Powor Hum-
IIG;, addroms 8, C. Foranlth & Co,, Manohester, N. 1,
26 por oont extra powor or saving in fuel, gunr-
wnLoed o ateam enginok, by applylng tho f. 8. Condenser.
'S‘-i:llh :owuu Enk'r, Gon. Agt., New Haven, Ct,

Lawn Mowoers for Hand, Pony, or Horse—Prices
reduced. Largest stock In tho oity. A. B. Cobu, 197
Water St., Now York,

Wanted—25,00 1bs. 2nd hand Ught T rail. E. B.
mmo Bo‘lln Groen, Ky, o

Sale—Valunblo Patent, In whole or part, for
Anti-Freozing Fire lMydrant. Apply Robt. g?nennn.
Milwaukee, Wi,

Wood Working Machinery and Steam Pum
cheap for cash, il:ln‘ryl‘. Blllmul!? Mott Haven,New \'or‘:.'

Wanted-Desoriptive Price List of Sewer Pipe
Maohines (for mcl:w power), Addross Charles Pr-?t.
London Pottery, London, Ontarfo.

Two Valuable Patonts—States Rights for Sale.
For particalars, address R. Jeaniogs, 426 East Monument
§t., Baltimore, Md.

Draughtsman—Wanted a Situation by a con-
structive Draughtsman having expericnce In Gun and
Sewing Machine Tools and genoral work. Best of refer-
ence, Address P, O, Box 840, Nllon, N, Y.

For Sale—Complete outfit of machinery for the
manufacture of cotton waste, cost §2,20. Price #700,
Forsalth & Co., Manchester, N, 11,

E. P. Bullard, Dealor in New and Second-Hand
mohinma Beekman Street, Now York,

"By reterence to the udvertisemont of J. C. Todd,

t will be scen that he romains at the old stand, No, 10
Barclay St_, and that the Todd & Rafferty Machine Com-
pany has removed to 8§ Liberty Streot,

For Sale—15 {n.x8 ft. Lathe, $100; 2214 in.x12 ft.
do., $250; 35 In.x163§ fr. do. $0; ¥ 11, Planer, $300; 6 ft,
Planer, $25; 12 In. Slotter, $90; Pronliog Machine 2
spindles), $£250. Shearman, & Cortlandt 8t., Now York,

The Photo-Engraving Co. have been obliged to
remove from 62 Cortlandt 5t. (o a larger bullding at 67
Park Place. Thelr Rellef Flates for Newspaper, Book,
and Catalogue Tlustrations are rapldly taking the place
of Wood Cuts and are unsurpassed. See advertisemont
1o anothor column of this paper.

For the best Patent Solf-Opening Gates for Car-
ringes, fn any Style of Wood or Iron, address Cottom &
Uo., Dayton, Ohlo.

For Salo—State Rights on Wehrle's Patent Cen-
tennial Dlaminator, Sellsonslght, Send for clrenlar with-
out delay to Jos. Wehrle, Belvedere House, N. Y, city.

400 Machines, now and 2d hand, at low prices,
fully described in our printed list No, 6, Send stamp,
stating jJust what you want. Forsalth & Co., Manches-
ter, N. H.

Split-Pulleys and Split-Collars of same price,
strength, and appearsnce as Whole<Pulleys and Whole-
Collars, Yocom & Son, Drinker St,, below 147 North
Socond St., Pulladelphis, J*.
~ The Bastet Magnotie Engine for running Sewing

“Machines, Lathes, Pamps, Organs, or any Hght Machin-
ury, 1-82 to M horso power. Agents wanted. Addross
with stamp, 1,118 Chestnut st., Philadolphia, Pa,

The French Files of Limoet & Co. have the en-
dorsement of many of the leading machine makors of
America. Notice samples in Machinery Hall, French De-
partment, Centennlal Exposition. Homer Foot & Co.,
Sole Agents, 22 Platt St., New York.

Centennial Exhibitors, buy your Belting in Phil-
adelphia, from C. W, Arny, 148 North 3rd st., aud save
freight and trouble. Satisfaction guaranteed.

s«he Original Skinner Portable Engine (Im-
proved), 2to 8 H.P. L. G. Skianer, Erie, Pa.

Hamilton Rubber Works, Trenton, N. J., Manu-
facturers of 3 pavemont Hose, and any size, also Belt-
tog, Packing, Car Springs, and Rubber for Mechanical

#o. Send for price list, .

First class Amoskoag Steam Fire Bogine for

, 34 hand, $1,%0, Forsalth & Co., Manchoster, N,

Hotchkiss Alr Spring Forge Hammer, best in the
market, Priceslow,. D, Frisble & Co,, New Haven,Ct.

Patent Scroll and Band Saws, best and choapest
suse. Cordesman, Egan & Co., Clucinnati, Ohlo,

Trade Marks in Eogland.—By a recent amend-
ment of the English laws respecting Trade Marks, citi-
zens of the United States may obialn protection In
Great Britain as readily a» in this country, and at about
the same cost. All the necossary papers prepared at
this Ofice. For further {nformation address Munn &
Co., ¥ Park Row, New York city.

Gas and Water Pipe, Wrought Iron. Send for
prices to Balley, Farrell & Co., Plttsburgh, Pa.

and Heading Sawing Machine. See ad-
vertisement of Trevor & Co,, Lockport, N. Y.

For Sale—Sturtevant No. 7 Hot Blast Apparutus,

$80. Forsalth & Co., Manchester, N.H.

Solid Emery Vulcanite Wheels—The Solid Orig-

pal Emery Wheel—other kinds tmitations and [nferior. :

Cautlop.—Our name s stamped tn full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the chieapest. New York Belting and Pack-
ing Company, ¥ and 38 Park Row, New York.,

Btoel Castings, from one 1b, to five thousand 1bs.
Invaluable for strength and durabliity. Cireulars free.
Pittaburgh Steel Casting Co., Pittaburgh, Pa.

For bost Presses, Dies, und Fruit Can Tools, ml._.
& Willlams, cor. of Plymouth snd Jay, Brooklyn, N. Y.

For Solld Wrought-iron Beams, ote., seo adver-
tsement. Address Union lron Mills, Plttsbargh, Fa.,
tor hograph, &c.

Hotchkiss & Hall, Meriden, Conn., Foundrymen
and workers of sheet metal. Floe Gray lron Castings

order. Jobh work solicited,

For Solid BEmery Wheels und Machinery, send (o
the Unlon Stane Co., Boston, Mas., , for circular.

For Sale—2 Hunnoman Hand Fire Eogines with
Hose Carriage second hand 5) ln. oylinder, 15 n. stroke
Price, each, $48. Vorsaith & Co., Manchester, N. H

Hydmulic Prossos and Jucks, now and socond
pand. Lathes and Machinery for Pollshlog and Butiug
Metals, E. Lyon, §3 Grand Street, New York.

Sptuning Rings of # Suporior Quality. Whiting- |

ville Spiuniong King Uo., Whitinayille, Mass.

Yor best Bolt Cutter, st groatly reduced pricos,
address i, B, Brown & Co., New Haven, Conn

Dlamond Tools—J. Dickinson, 64 Nassau 8¢, N, Y

Toemples und Olloans. Dmaper, Hopodalo, Mass |

All Frult Can Tools, Forrmoute W'ks, Bridgeton, N.J

Scientific Amervican,

363

WL IL R. a<ks once more the question us to |
the cannon fived from the vear ond of the car, If
ho will refer top. 278, vol. 82, ho will find o solu=
ton of the diMoulty. This answers s gront muny
other correspondenta-—~F, M.J, will find an aoswor
1o his question as to the dimensgions of u bont and :
ongine to carry 20 persons on p, 260, vol, .- L, V, |
I, will find directions for reducing tho tompoer-
ture of water on p. &, vol. 83, F, I, H, will find
nn tof the facture of saltpotor on p.
82, vol. .M. G.'s queries are too madaphysicoal
for our columps.—~H. V. will find a roclpe for
aquarfum cement on p. 80, vol, 8L, A, 1L will
find directions for reoutting old files with nold on
pp. 383, 470, vol, 28.~M. I should read our article
of flying machines, on p. 112, vol, &, F, Z, A, will
find o presoription for moles on p, 1, vol, 81, 0,
H, P, should fasten his engravings in a book with
rice glue, See p, 165, vol, 82,1, P, will find an ao-
count of the fastest passogo neross tho Atlantio
on p, 07, vol, 84 It Is absurd to maintain that »
salling vessel can boat this time.—~A. P H. onn
cloan kerosene stalns from marble by the proooss
detalled on p. 347, vol. 834G, W, W, & 8, will find
a recipo for black paint for tron on p, 255, vol. 84
—, L. M, will findd directions for gilding on ohina
on p. 48, vol. 20,1, F. B’s query o8 to a spring oan
only bo answered by a manufaoturor.—W, 8, ¢,
should read our article on p, 380, vol, 20, us to Parls
groon.— B, O, K, will find an excollont ropresentas
tlon of n olstorn filter on p, 242, vol, 34,0, H, will
flnd directions for making Hluminating gas on o
smull soale on p. 181, vol. 83,1, M, I, ahould for-
ward n copy of his pamphlot to Professor Proctor,
~8, D. L, will find directions for ridding n house
of rats on p. 07, vol. 20.—A. F, 8 and a groat many
other quorists are roferred to p. 275, vol, &, for a
deseription of an Incubator.— I, H. will find a re-
clpe for white hard soap on p, &1, vol, 31.—J. P.L.,
W.1.F. J M, B.T.B,C. 7. 8. D,, V. C. 8; N. P.
A, L. C. D, B. B, and othors who nsk us to recom=
mend books on industrinl and solontific subjects,
should nddress the booksellors who advertise In
our columng ull of whom are trustworthy firms,
for catalogues. o

(1) D. B, says: My locomotive boiler ought
to bo felted ; but the grease strikes on somoe parts
of the boller, and I do not know how to work felt
on nccount of the grease. Whatshall T do? A,
With the exerclse of a little logenuity, coupled
with u less liberal expenditure of lubricant, you
could got the boller Into proper condition for felt-
ing.

(2) G. P. M. C.says: I wish to makea
small steam boller, 14 inches In diameter and 30
fnches long. How many lbs. prossure to the
square inch would it stand with safety if made of
sheot coppor ¢ inch thick, steel of the same thick-
ness, or lron of the same thickness? A, Copper
25 1be., steol 406 1bs., and fron 85 1bs, to the square
inch,

(3) L. M. F. asks: 1. What should be the
thickness of the heads, shell, and tubes of a re-
turn tubular boller 13 by & feet, with 4 inch tubes,
worked at 8 1bs pressure per square inch? AL
Thickness of shell and bheads, 076575 inches, tubes |
134 Inches. 2. By putting in 4 inch tubes, would
I not obtain a stronger draft than with 3 inch |
ones? A. Not appreciably.

(4) P. L. says: I have an oxygen gus cylin-
der made of 4 inch boller plate fron, well riveted
and made. How will I test it to know whether it
will stand the pressure of gas from a glven amount
of chemicals? A, Fil it with water, and heat It
grmdually, attaching a safoty valve which will open
whon the desired pressure s reachod,

(6) P. 8. N.asks: Can you inform me |
a4 o the merits of gravel or concroto houses? A
Houses answering every il requl 1
can be erected with concrete walls ; and where |
the materials are found or can be procurwd on or
noar the promises, & balance can bo struck in thelr
favor on the score of economy. In regurd to the I
method of bullding them, the usual course has
been to carry up the walls solldly In seotionsso af-
fording a considorable saving of labor in the
handling of tho materiuls; although quite s num-
ber in this vicinity have been erectod by the sys-
tem of bullding blocks, notalbly & large church ‘
near Nowark, N. J. Confidence in the latter metb- |
od, however, hias boon much Impalred by the fall |
of & tower so constructed In Westohoster county, |
N Xe ‘
(6) P. 8. N.asks: 1. How are concrete strue- |
tures as regards durmbility, hest, and frost, ete, ¥
| A, Concrote walls properly constructod booome us
hard as stone, and have boon abundantly and fa. :
vorably tested in respect to the aetion of the ele- |
ments upon thom, 2. Will you pleaso giye mo the i
proportion of Ingrodionts, as woll as the micdus
operandi in full? A, The theory as 1o the propor-

| thon of thoe lngredients i that, whon the broken
stone, gravel, and sand are oom bined, there should
be suficiont coment and wator added to coat every

| gratn of mnd, ote., and Al all the intorstices b
twoen them, thus bindiog them into & solld mass,
A proportion of b parta stons and wravel, § parts
sanud, sod 1 part comont, s supposed to offect this
Good coment and sharp sand freo from loam should
be used, with plenty of water. Mix in & mortar
box, carry to the wall in a hand barvow, and de-
posit it on the wall betweon two stout planks held

| {0 place by proper fremes; rmove tho plank whon

| the cement sots, and flont the fuoe of the wall

lnmuolh 3. Can I mold the blooks one day and

| lay them in the mold the next? A In that sys
térn & much longer (nterval ls desiruble. & Can
the chimnoey flues and tops be of the same mate- |
eal? A, Yes, if the obimneys are bullt large |

| enough to give sutficient thiokness of wall wround

the tues, and a larger proportion of cement Is |

used

| foot bolow the surface, leaving a roseevolr of .'.Y
‘ foot Into which a pipe loads to pump the water

through, what Is the offect on tho water? A, A
pipe for ventilation would be required, 6 Of
what thiokness should the walls bo made, for a col=
lar 8 foot high, and for 2 stories 0 feot euch? AL
Collur 18 Inches, fiest story 16 Inohes, and second
story 1 inohes. 5. What wro quick and hydraulio
Hmo? A Quicklime I8 freshly burnt unslakod
o hydenolle coment {8 a cement that hardens
under wutor, and is not doterioratod by the aetion
of water upon It

(7) J. L, neks: 1. Will an engine work s
waoll ut o distance of 8 feot from the bollors as It
will noar them? A, With a woll covered and
trupped plpe, the difference will be very slight. £
How much more power and steam dooes It require
to run a clroular saw ot u distance of 60 foot from
tho engloes than it would take if the saw wero 12
feot distant from the engine? A, From 10 to 18
per cent more, with o good conneation, & The
steam pipo will be exposed to open nir for 40 foot
botwoon the two bulldings. WU it be Hable to
gotoutof order? A, Not necessarlly, 4. Would
you rather have the engines at a distanoe from
than noar the bollers? A, It is best to locate tho
onglnes as near the work a8 convenlent.

(8) T 8. L, says: The outside p'astering of
my house, near the ground, comes off for ubout 2
feet up, 1 have tried plastering in different soa-
sons, o that it might dry thoroughly, but without
succoss, What will make the plaster adhere? A
A coat of hydraulio coment in well washod sharp
sand, for 2 foot up from the ground, might stand,
It might bo started upon a footing of slute driven
Into u Joint of the brickwork at the surface of the
ground.

(0) R. D. says: Will a § inch pipe 75 feot
long, supplied with water from the main through
@ 36 Inoh stop, deliver as much water as if it wero
connevted with o 3{ stop? A. No.

(10) A. W. says: We are building a church
40 by 60 feet, with side walls18 feet high and a roof
atan aogle of 8¢, 24 feet high in center, Wo are
making the celling flat overhead.  Our carpentor
argues in behalf of the old style of maln rmaftors
(7 by 10 Inches) king post and cross beams, tho lat-
ter to be 12 feot npart ; now I contend that a plan,
making cach palr of rafters out of Joists 2x 8
Inches, with cross Joists, 2 x 6, well braoced above
the Jolsts, ench pair to be self-supporting, and
placed 16 inches from centers, will be the strong-
ecst. Which fs right? A. In all cases where the
tic beam s placed above the foot of the raftors,
thero Is danger of the weight of the roof sproad-
Ing the walls apart, and thus causing a gencral
settlement in the roof itself, often eventuating In
its fall. Your carpenter's plan is the correct one,
providing the walls are properly built to accord
with it. The trusses being placed 12 feet apart,
the windows should be located accordingly—one
window boetwoen cach two trusses in cach side
wull—and a stout buttress built with the wall at
the bearings of cach truss. These buttresses will
resist the thrust of the roof, and maintain the in-
tegrity of the walls

(11) C. S, says: | am using charcoal for
blacksmith's purposes, and T cannot get hest
enough to do ordinary welding, such as a plow-
share or a wagon tire. The charcoal is made of
cotton wood, and has a great deal of sand In it on
account of having been burnt in sandy sofl. How
can I manage it any better? A. From your ao-
count, it seems that you must get botter fuel to
obtain a satisfactory fire.

(12) G. W. H. says, 1. A spring is 1,530
feet from & fountain, with 30 feot full, How large
must the reservolr be, and what slze of pipe Is ne-
cessary to secure flow enough to give a Jot 10 or 156
feet high, or to supply a camp of 50 persons with
water? A. The reservolr might be made ¥ by %
foet, with an avernge depth of 8§ feet. This
would allow about 25 gulloos to cach person.  The
friction of the water in the pipes would so reduce

the head as to make the jot for a fountain of Nitle '

sccount. 2 Would it pay to take the pipes up in
the interval to prevent rust, camp meeting lasting
only 10 days in a year? A, It would, provided
you could thereby save the expense of sinking
them (nto the ground.

(18) G. C. 1. says: [ propose to make o ves
sel on the plan of & Papin’s digestor. 1 usoe copper
omstings 3 Inch in thicknoss, outside and (nside be-
ing turned off and properly stayed; what pressure
to the inch would such a vessel boar? A, Tt will
depend on the diameter,

(14) C, C. says: | am runoing an engine
with locomotive boller, taking muddy water from
# pond.  The deposit burns out the fire box, and 1
have to pateh it Is there no way to make tho
mud settle bofore the water goes (nto the boller?
A. Your bost course would be (0 use a good
hoater.

(16) J. O, says: | have n canoo which s
rather crunky. She s 20 feet long by 4 feot boam,
Would two keols, one on oach side of the centor
kool mako hor lows cranky, and fmprove her safl-
Ing qualition? A, A sdngle keel mude quite hoavy
would be more effective,

How are frot saws made? A They are stumped
out

What s the rod substance used by sallors for tat-
toolng? A, Hed ink or earmine.

(16) A. P. MeC. sayn: Our schoolhouse bore
s warmed by steam, but (tis not well ventilated,
Thero are about 20 rooms In our house, not Inola.
ding corridors. Ploaso give me a good plan for
ventilatiog. A, You do not state whether the
heator operates by direot or Indireot radintion. In
the latter case the mdlators are In the basement,
and lo the formor fn the severnl apartmonts,
Whon the radlators ure in the basetent, they are

Tosod 1ot at the bottom of the warm uir
flues, und the cold alr s Introduced Into thoss
boxes from the exterior atmosphore, this Insir

5. Bupposing s woll 25 foot deop Is elosed 20 | 10k & continual supply of fresh ale: but whou the

radintors are placed in the rooms, there is only u

purtinl chunge of afr, Hmited by the tightness or

loosenioss of the doors and windows. When fresbh
alr s Introduced by s shaft fn the basement, the
| firoplace tlues should be kept more or less open
| for Its egress; but In the case of direct mdiation
the radintors should be placed near the windows,
and some moenns ndopted to supply fresh alr to
ench mdintor, still keeping the fire flues open to
Inwure n movement and gradunl ehange of the alr
Dumper villves should graduste this movement,
w0 e to ndapt it to the state of the temperature
for the time belng.

(17) F. K. askn: Why are the sun’s rays
wirmer in the valley than thoy are on the top of
o high mountaln? A. Onnccount of the rarity of
the autmosphere at the greater hight,

Would highly superhented steam, when mixed
In small quantities with hot alr, bo better than hot
alr only for alding the combustion of conl guses
und conl smoke from soft conl, If admitted to the
flres of stoves or furnnces? A. No.

(18) . €. L.suys: A steam pony pump, of
the crunk and plunger pattorn, dinmeter of
oylindor 444 Inches, diameter of pump 34 inches,
stroko of both 6 inches, steam pipe to engine 3%
Inches In diameter, feed plpe to pump and from
pump to bofler 1 inch In diameter, 14 inch check
valye between pump and boller. Its work s to
draw water 834 feot perpendicularly from tank
and force It Into a boller, which It did rapidly ata
pressure of 35 1ba to the square inch on boller. It
wias nocessary to remove the feed pipe from the
tank below and place It into the lower end of &
barrel standing about 1 foot from the pump.
When the barrel was full, thore was 234 feet head
of water ovor the pump, when the engline seomed
powerless to move the pump and would not work
ut ull unless we pulled her over the centers, even
ot boller pressure of 85 Ibs. to the square Inch.
We then drove a plug Into the end of the feed
pipe, partislly filling it up (say 3@, when she
pumped but very poorly. The pipe was then ri-
moved from the barrel and put down into the
tank below, when she pumped like a charm. My
opinion Is this: that,when pumping from the tank
below, the Inertia of the water caused the pump to
only purtly fill, and therefore the engine had less
work to do to foree the water of the partly filled
pump than when there was a head of water over
the pump. Isthisso? A, The feed pipo Is appar-
ently large enough, if It s direct; and from your
deseription we imagine there s some defect in the
pump, such as excessive friction or bad armange-
ment of pipes, valves, or ports, so that the stesn
cannot st to the best advantage. Your explans-
tion, to the effect that the pump cannot deliver a
full barrel of water against boller pressure, fs
probably correct; and this points to some defect
{n the steam cylinder or its connections.

(19) R. R. says: 1. | am running an old-
fashioned engine 7 by 18 inches, with cut-off at
balf stroke. The cngine is sot below water line of
the boiler, and 6 feet from the boller, When I let
it stand for 10 or 20 minutes, I cannot start it with-
out opening the stopeocks to let the water off
Would it do any good to raise the steam pipes 3 or
4 feet higher? A. Very little If any, we magine,
If the pipe is properly connectod at present. 2.
Would it make any difference to change the ox-
hausts from 234 inches by 12 feet long to 2 inches
by 24 foet long? A, It will probably Increase the
back pressure slightly.

(20) W, . W._asks: Why is it that one of
two circular wheels, having the same dlameter
and belng on the same axle, runs faster than the
other In turning a curve? A, The “why ™ is evi-
dent: because one wheol has to go farther than
the other In the same time. The “how ™ Is almost
equally evident: one of the wheels must alip.

(21) G. N. L. says: Plesse tell meo which
would require the greater amount of force in rals-
| Ing foe Into an fce bouse, & stoep Incline or a gentle
lincline. A, Using the same motor in each case, a
hosvier load could be ruised on the gentle incline,
but not as fast as the lighter load could be ratsed
on the steep Incline,

(22)W. L nsks: If a riflo barrel be aceuzate-
Iy bored for ten or more copper cartridges, what
would be the result, (n the matter of detlection of
the shots, If all were fived simultancously ¥ Would
the mpld rotation of the balls in the air, In close
proximity to each other, materially scatter the
balls? A. No, we think not.

(28) . F. 8. asks: Would it be possible
for me to obtain water enough, through a brick
wall placed in a fume for the purpose of filtering,
to supply & 3 Inch plpe, for washing purposes ! The
wall Is T foet long by 6§ feet high. A. The dim-
culty s that such a flter soon becvanes foul and
falls to perform its function. A reservolr (o two
compartments, whoero the water may le still fora
cortaln length of thne for the Impuritios to settle
out of It und another o recelve the pure water
wnd distribute it has been found to snswer bettor
In cnson Hko this

(24) 8 C. J. says: Is it necessary to cut
the ritling of & brevehJdoading gun deeper at the
muzale than elsewhore? A. We think not.

(25) A. 8. says: | am about erecting a wheel
on my plantation for the purpose of drainage.
Such wheels are generally set oo bricks, but [ am
cotmpelled 1o sty wheel on wood. What is the
best preserver for wood exposcd, partly to water,
partly to the atmospbero? 1 Intonded to use for
this purpose two coats of heated coal tar, but T
wm (nformed that orude coal ofl us It comes out cf
the mine s profemble.  Isthisso? A, We think
the ooal tar will answer very woll, If you tuke vare
1o keop the axposed surfaces covered, renowiong
tho upplloation us oTton us necessary.

(20) G J. K wsks: Woald cold alr, forced

fnto the bottom of & dry house filled with cut
stuvos, dry the tmber o & ressonsble time, |

e, ohim-
neys taking the damp uir from the bottom? A. A
constant eurrent of alr dreivon through s bullding




_hum
11 B.asks: How ean 1 mnke good
ink? A.!l.h;lll‘:ld gl:
n fron sucepan uni
- g dealy Hghted paper; let

oyt

(29) 1. E K. asks: 1 Do gunners in naval
_warfure havo to make allowance for the motion
olmw'hnm atanother? A, Yes

Do their shots have the same effoct whon fired
m-mu.m moving vessel that they
would if shot from the vessol's bow and directly
in A. Sce our article on “Motion in a
mo " P28 vol. &

ml. H. says: It is stated that chemists

n degree of cold estimated at

hl. How was this tempemture obtained?

A. Probably by means of lquefiod nitrous oxide
and hisulphide of carbon in a vacuum,

3D J. R asks: L What is the cheapest
source from which to obtain bhydrogen? A. One
of the most connomical methds of obtalning hy-
drogen is from the action of ditute ofl of vitriol
onsomp tron.  In many cuses coal gas may take
the place of pure hydrogen, abd the Mol’pco-
duetion of the carburet is véry much cheaper. 2
©an you give the chemical réaction of sulphuric
acid and wuter on fron? A, Pe+H, SO, =Fe S0,
A,

(32) 0. W. asks: How can the oxyhydro. | "
gon Heht be mduul abtsolutely froe from dan-
ger? I froquently make the gnses and run them,
onch Into its own bag, and sabjoct them to about
oqual pressures, A< an additional precaution, |
employ a trap, and alsoa safety bottle for each
gas.  Neither gas can possibly retum to its source
of sapply: where then can the danger lie, for Tam
_told an explosion is possible? A, Where bags are
employed, all that is necessary is that both the
gases should be under the same conditions of
pressure, which must remaln constant. If these
precautions are properiy attended to, nnd the
sufoty botties be placed near the jot, no danger
need be apprebended. It is not advisable to wire
or tle any of the connections; this < a common
practice and source of trouble.

(38) J. C. aske: What ix the best method
of tosting a new <haft to find If 1t has Any cracks
init? A. If ashaft shows any signs of n crack,
hoat it at that spot to a low ved heat, nnd drop a
fow drops of witer upon the doubtful spot; and if
1t 15 ormekod, It will ghow plumly 0 black linealong
the crack.

(#4) W. 8. asks: How much power does it
take to run a small planer, to dross strips of wood
2 fnches wide? A. About half a horso power.

(85) J. 8. asks: 1. How is ozoue powder
made? A, We know of no such substance. 2.
How can I test for ozone? A, The usual test for
the presence of ozone Is its aotion upon paper
molstened with a salution of lodide of potassium
and starch,

(36) €, H. M. says: I hayve n colored chromo
which has become defacod by n spot of ink. How
can 1 remove the ink without taking out the color
of the chiromo?  A.Try a little oxalic acid applied
with a camel's halr brush, and absorb with good
bibulous paper.

MISERALS, BTC.—Specimens huve been re-
ceived from the following correspondentsnnd
examined, with the resulws stated

T.8, L, G.—No. 115 {ron pyritos in quartz. No.
218 tale~F. M. 8. 8.~The specimens did not come
to hund. If the silver Is present as chloride, the
ohloride of silver may be reduced to metal by
- zine and dilute sulphurie acld.—U. D. M.—The
white s kaolin, and is valuable. The other is clay,
and Is loss 80.—J. T.—~Not gutta percha. Tt con-
sisty principally of n gumn, much resembl ng in
oharucter balsam, The coloring matter
may be nearly all romoved by bolling water to
whieh his boen added a little mleohol. Tt may then
be furthor purified by dissolving In ether or nuph-
tha, filtering the solution, and evaporating the
othor to drynoss.—G. A. P~ 1t s ourbonate of lime,
and contains no barfum salts, ¥, P, M.—It is gal-
onn or sulphide of lead.—~A. W, 8.
containing small amount of fron.  No. 2 is clay
rock containing decomposod sulphide of iron.—H.
Wt s chromiefron T, P, 8,—1t s a crude plpe

or poresialn olay, of some value If found In lnrge
quantitios. W, O,~It Is tho lnrve of the Umno-

Philus sabipunctulatur,  Conwult Packor’s *Guide to
um ﬂmdr of ln-oou." Py 16020,

' COMMUNICATIONS RECEIVED.

Tho Bdllor of the BCIENTIFIO AMERICAN noe-

knowlodges, with much pleasure, the recelpt of

original papens und contributions upon the follow-

Ing subjocts :
On Experimental Geometry, Hy A. B,
On the Bleetrle Tologruph. By L. M. B.

"‘)‘; Intermittont Bprings. By J. F. 1L, and by G.
On Molstening Tobmova,
On Grasshoppors' Fgus,
On Proesorving Fish Balt. 13y ¢, .
On Spake Dites. By J. M. M,

On Cotton Factories in Loulsiang,
On Toos Making Honey.

By W. n.
By J. V. D,

By E.H.
By H.L. E.

No. 118 quartz

alwnys e given,

charge montioned st the heud of that eolumn.
Almnost any desired Information can In this way be
expoditionmly obtained.

[OFFICIAL)

INDEX OF INVENTIONS

yoR waion
Lettors Patent of the United States were
Granted In the Week Ending,

May 2, 1876,
AND EACH BEARING THAT DATE.
[ Those marked (r) are relssaed patents. |

A mm'lm copy of any patent in the nncxul |hl.
ncloding both the specitications and drawings, will be
furnbhed from this office for one dollar, In onderiog.
please stato the number and date of the patent desired,
and remit to Munn &Co., 1 Park Row, New York city.

Abdominal supporter, C. Smith
Acid, recovering, R. E. Rogers..

Andiron, C, L Wm ......... R v
Animal nose bag, C, JI. Willame, .. TS
Animal poke, M. Hartman. ... S ¥
Annunclator, electric, E, A, ML ... . 196,784
Ax handles, ete,, attaching, J. W. Potter L 19,9
Pag, travellng, W. SIMon. . oo 175,020
Barrels, crozing and chamfering,J Greenwood (r) 57,008
Banin 0orK. J. F. COTY.cnunecrrsrnnraveisnnrssbens 1967

Pasin, stopper for wash, K. Webb, .
Dasket, J. B Tlare. ... Bt s vvse
Ped-bottom spring. J. Eekart.
Bod-bottom spring, B. M. Hall
Bee hive, C, BRI covucivaianinnnaens
Bell-pull attachkment, A. Whiteomb,
Bevel, square. and level, 8. W, Lioyd
Beverage comp 1. H. Refbestel .
Billfard bal) holder, W. B, Southworth .

- 16,90

Blasting cartridge, P AL Ollver......... 176,959
Binsting cartridge, ¥, W. Smith, . 157,024
Blouse or Jumper, S. Laskey...... .. 176,90
‘Boat kneos, socket for, D. True...... .. 196901
Boat, portable folding, C< A. Ferner. -« 176,589
Boats, propelling, H. Fox........... . 176,847

Boot-edge finlshiing tool. C. Relnel,
Boot heel, J, Samuels. .
Boot trees, clamp for, c A Bn-ln..

Box cover, W. L. Hubbell.......... o 176,563
Breakwater and pler, A. M. Ellfot,, .. 196,001
Bridge. C. 8, Palmer. ... .. 196,001
Bridge, J. W. Post....... .. 176,506
Bridge, draw, J. W. Post., .. 176,806
Broller, E. O, Thomas, Sr...... oo 176,810
Buggy . side spring, J. C, Oliver, B AN
Burner, lamp, A, Angell......... s 196,920
Burner, lamp, B, F. Flint, .o 176,550
Bustle, A, Carter......coooiiininns 1T
Butter package, W. BN k) Ao
Button, L. €. Curman oo 176 e
Buttons, making collur, J, W, o 170,808
Cano and stoo), combined, J. Smith, sereenenss AT7,000
Capatan, J. H. David....ooooiiiinin cerens 100,004
Car axle box, W. W, Whitaker 177,040
Car brake, Ducournau & Strat 170,997
Car coupling, H. Howson, ... 176,841
Car conpling, J. B. Meadley., 1M
Car coupling, Miso & Warner, . 19,557
Car conpling, ¥. 8. Pennybacker 176,558
Car coypling, J. A. Bichard..... L AT
Car coupting, 8. D, Ueker. oo < AT
Car for ono rall rallways, D, 1L James, .. . 1R
Car hoater and ventilator, C, ¥, Whorf (e 7,08
Car propoller, A, Maynand, ... oo 176,508
Car starter, W, 1iibebrand, Lo 176,500
Car stook chute, B, Rogors, v 17700
Carpet hoater, I, Froeman, .. ... .. 136,508
Carringo, Jump seat, J, B, Patton wes 176,804
Carriage, Mght, J, C, Heator, ... ... ea 196,956
Carriages, ele., sash holder, N, Matt, ... v 190,000
Carriages, shifting mil for, A, M, Whipple e 176764
Cart, hay, Fo B BIRCIOW, cooiiiiiinimsnni v 176,922
Coment, hydmulle, C, ¥, Dandordale, ver 176 088
Chalr, folding, N, C. 0, & A, Colllgno! . 176,09
Chintr or lounge, sofa, o, ', Wood. ... . 1,000
Chandeller, ol), J, Callopy, oo L 196,50
Churn, MoManus & Moerryman R AL
Clgars, Highting, J, Hadford, Lo 1T500M
Clamp, T 0 Marsh, oooar i ... 176,702
Cloek, eleotromagnetie, W, M, Davis...... oo IR0
Clothes deyer, J. B, Rusby. ... .. : N L]
Clothes pin, Munter & Entwistle . 1.
Clothes ponnder, ¥, G, Clarke » 196,08

Clothes wringer, M, Nash (r).....
Clothes wringer, N, I, White (r)..
Cluteh box, 1. Martin,, ... .
Confectionary, making, 8, ¢ u-u i
Coolor or warmer, ik, Huahbaed of af
Core stefaker, Smith & Walo, oo
Corks, rowoving wires from, J, Frang

Corn stalk chopper, eto,, B, 8, Hyers . 196,00
Corn knife, W, Millspaugh ‘ 1A
Corset, L. Fehmitt AT ma
Corset loom, Gahren & Zorn . 176,909

Venve, portabile,

Gratn hinder, D. Mc®herson. .
Grain drfll, E. Kuhos. .

Holsting and dumping. W, 8,

Horwe collar, A. Butherford,

Hose coupling. €. Callahan. .
Tokatand, 8, Darling........

Japan composition, A. Glerl

Lamp. . & Goldsmith
Lamp, 5. 8, Newton

Lantern, J. A, Cowles (r)

Loek, combination. D, K. M
Lock timo attachment, M. A

Labrieator, J. T, Cody,.....
Mall bag fastening, B, W, T

AMotal bars, making hollow, 6,0, T Vik cone 1O
Metal, trenting motten, ¥, 1, Hadson, ..

Mator, Nnld, Taleott & Cthvin. ., 110,817
Mine-ventilating svparatus, ¥, Mumhy Lo ATHI, 170, 70T
Mowlne maching, A, Adams,.....

Muafe leaf tarner, L. Oldshue,

Nose ring, J. ROIOY...o0vise
Nut loek, J, P, Frod,,,
Nut lock, A, Panl

Ovoralls, G, I8, Fagor.......
Oyator deodio, Bloan of al, .
Padloek, Sohnlize & m\hlvl

Paper barrel, G, W
Papor ollp, J. K. Vanhorn

Pipo cuttor, A, Saunders

Pipe, smoking, J. Marshall
Palting machine, A,
Maniog machineg,
Mow, J. Ollver (1)

Mow, suiky, W, L,

Plow, sulky, J. Fay

Postal eard flo, Rogers & Goodell |

Printer's galley, A, T, De Py
Printing press, J. R, Rankin

J. M. Overperk,......

Graln drill seed cun, Kam o nl

Hontor, fire place, J. A, Lawson, ..
Heating drum, Lathrop & Goddard. .

Hoof cleaner, C. Blakeslee,........

Horse detacher, G. T. Owens......

Horse power seat, J. B. Hutchinson
Horseshpe, C, 0. Carr........
Horseshoe nall bhnunnuhlnc.Wbynll & Morrick 175,911
Horseshoe nalls, forging, Whysall & Morrick
He rseahoe nalls, shearing, Whysall & Merrick

Tron ore, redueing, W. A, Stephony, .,
Jack, Urting, J. Y. Thurston,.......

Knife, corn, W. Millspaueh, .,
Knitting thread eatcher, I, &

Lamp fountain, It, H. Webh. .

Lathe ehuok, D, H. Tlerney. ..
Lathe, spinning, U7, Wassmer, ..
Loather rolling maching hed, .f, © X
Leather-skiving machine, Andrews & Moore. .....
Leathor atraps, cuttine edees on, S, B, Randall...
Lightning rod, L. D. Vermilya....
Lightning rod coupling, €. Bradley.

Lock for sliding doars, 1. Collins, .

Loek time attachment, . Gross........

Oleaginous seeds, heating, W, M. Porce.
Oridnance, breoehalonding, J. 1L N, Owon,

Paper and twino holdér, 1 ©. Baton (rl.
LRPEWAY . o is s anaaries

Peasshelling machine, T. Arkell
Pon mek, Kusel & Boeohert

1, Doeker .,
V.G, Allen ...,
Mlantor, corn, B, K, Watorson,

Mow, Priutaman & Melotyre, ..
Casaday |

Grapple, stone, O, Campbell.......oooiiviie vinnnnn 8.5
Grate, J. A, Lawson........ e 1Y
Ornters F W <o s cvaaiavdarssssrasdacarsanivii oo 190,70
Grinding and amaleamating pan, €, Cummings (r) 9.0
Grinding, tool holder for, C, M. Fisher. . .......... 176,006
Grubbine machine and capstan, R, W, Burk,..... 176,99
Gun machine, J. P TRYIOF. ..oovviinrirrnnianes vee 170,000
Gutters, making wood. ¥. F. Rollins. . oo 176,592
Hame fastener. D, C. Meeker.......oovvine LINTRS
Hammer, blacksmith’s forging. J. Koplin, . T T
Hammer, steam, T. HOl . Ti6,50
Tiarvow, L. J, Manor... . TN
Harvester, S, O, lirown . TR
Harvester, J.NM...ovvrrrniriiens 100, .=
Tiat brims, stiffening. G. W, DImond, ... A

Cherny

..................... 196,80

176,812

ch,

» Wells. ...

Mor, ..

« Dalton,

(1
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Smu if1 1 [June 3, 1876.
S——
lm\um-lndmmhnm the following : Cotton gin feeder,”S. W Webh Pemp, R, Reynolds .’r:
A O 0 -W. 7. H-B U A0 W B LI N Urneker bax, show, B, & C. Maginn Pump, alr, ¥, Manx 5 '. :m:.'
A BA NN D Bl M N-END Cranhéerrios, #te, . gathering, A. K. (e | Pamp, steam and vacuum, G I ..!,.a |n ity
Q) UL ML W L OO T s ML Cutf fastening, 8. Tloughton Puneh, ete., condnctor’s, Nyo & Fowme L
L. , ot
iy Culttyntor, A Mighy Hadintor l”h ¢' “‘;-nd' AR |:-.4||‘
R w 1 hender, a“ ne iy
HINTE TO CORRESPONDENTS. :A":::'\:ur_ hand, J'I\ Pugdale ::::_:: '-” . l"' g iRl g
nitivator, rotary, J_ O, stn ™ aln N [ ks
Correspondonts whose fnquirios il (0 BPPOSE  Cunbeumed. 1 Anstor ¥ : Ratiway switeh, T. J. Reynolds 18 .
should repeat them. 1f not then published, they  Currvenmh, © W Sajaden S 1 Raflway switeh. 1. W. Witiard 176,00
may conolude that, for good reusons, the B Curevcomb, G0 Turreen s | Hake, horee hay, K. Trembisy 1530,
declines them,  The addeess of the writer should | Cuspadore, 160, Hooth 1303t | Mectifying spparatus, 3. O, smlth 1%, .
Defiretor and svaporstor, % Fatrman 190,001 | Hegulator, water prossure, 1. T, King mm
Engquirios relating to patents, or to the patenta.  Desk 10 I Eibern | Retn button, Riohards & Herkimer | I::
Dbility of mventions, assignments, oto, will not be  Digwer, potata, ¥ Rimpler Rolling mill u[tgmulu- Price & Lewis F :x.“.
publishod here, - Al such questions, whon (nitials | Door fastening, hari, 1. A, Poor 7 | Rowlack, 1. Thomson L i e g
Doar spring, J. 0. Fdae Kacoharing Julees, ete., oxtr'g, L V.G . Bousearen 196,504
only mre glven, are thrown Into the wisto basket, pring, diretl | : X Lasyms
Dritting and well ) » Sanding machine, Sawyer & Konowlton 1m
a1t would N1 half of our papoer to print them all; o 'H- ol horing, 1. et I rpmpan g Aot ol ‘ g
W' bt Iy shrpaoisbniao baiaie 4 l':?r:v::::?.;v.“h.:.:.‘-:( 1, % Miler ¢ : Sash hoMer r.nr use In onrriages, ele., N, Platt. . 19,90
by mall, If the writer's address Is glvon. ‘ Efteryescont llguld spparatus, C. Grefner l;l.‘.\'.. Fash polley, A, R, Wattoisen o T, 908
Hundreds of Inguiros analogous to the following Kinetrotype hester. J. £. Parker T35 0 | Sash, window A, J. Kraussinans .1,
are sent: * Who sells wood-onrving machinery | o 00y i Saw sharpener, 1. Bird . TR
tbaryed « 1.8 |
Who solls marineny compasses?  Whose 15 the | g v 0 s St e | MO table, . TNt LIRS
Dest motal-tosting machine >  Who makos the bost | giaearar, straw and cob, 1. Q. Aduins 135 o1 | Mewing machine, seroll, C. 11 (ley L. TR
fosulnting compound for telogrmph wires? WHhHY | Engtoe, hydeanlie, B, West 115 sz | Searf. neek, T. 3. Flage . mga
A0 not makers of olootrio tologmph apparatus ad- | Baglne, motlve power, 1. W, Willlams 3 ::‘..-. Artyer, D« 1'"”-'.::’; o 1.8
vortise In the SOresTro AMERICANTY Allsuch per. | Engine, portable and road, It Yoeh : "'"‘:-"":' ‘:“"‘;;l': :-""" “":,-M '"' _TRPPO t‘;:
N or, ol O (7 1) PSSy, ~
sonal Inguirios nro printed, us will bo obsorved, in Engine. rotury, J. Moo, ,.,‘:.,,.,.., r::hl-l"u:- M. Palmer i :,.'"
the column of * Business and Porsonnl,” which Is | Freine, expanston gear. €, 1. Carta,, Sewlng mechine, K, Bouscay, Jr . et
Kyl ot st for hat oo, subjee o he | K2 lote e, 1. . Wiekban weving machine, . Margy o

Rowing mlrhlnn ALH. \\n;mn 17 tr m- fll ol an

Sewing machine easter, W_ Altlek, & I
irnmrr "‘“" K. fims.... : Fowing machine shnttle, A M. Wagner R ]
F‘l‘nl:“:h:'.-;'nl p'v‘r:-utlnr 3.3, Sackert TS | ewing machine, wax thread, L. Chevallfer e
¥n » VT | e winig machine, straw, B, Lamont vres VU

ter, ote., velstern, W_B. '\u..m 13500 3. M. ¥. Walte ™.m

Fire esenpe, W, MeAftater. ... ool Bromprhmpmobade B e dadcr ey
Flourpacker, 11, A Darmard (1) .. .ooiviiiinannas 7.088 ""'":" M"‘": or, M. K. Doyden ';’:

Fork, harse notato, G. C. Clark.. ... g | Shiess A Denied '3'
Froft Arrer, 3, W, TOwmAN. . oerneeerrienneserons 176,08 shirt, J. Hayden., o Y004
Frult dryer, O, F. TiM e Shoe tastening, J. )l (.yrc ...... R %

MY s rosviisissreist¥ieciPoin 1.
P Sar e s AR, oc o e ot tonnssesnicesssss 136,766 Shovel, nal sifting, . B, Neal L. TR
Pruft, nreserving, Mefford & ,."M” - Show stand, revolving, E. R, Morrison. ... 1%,m
Furnace door, C. ¥. Degelman. .. ¥ Shutter, Hampe snd Sehallert.. ... .00
PUTBACE KTBLe.. 0. W. TR, oo ive ctoernsssrosntnnne Skate, f: B BRIIEY < oovonaresqasshnsssseainnasinrnss e R
Yamace, hot alr. G. H. Johnson. . .... v RS Slate, O. VerdIer. . ... cooiiivivvanririiatincicinniss 8.
Farnace, prddling, MeNale & Graff.............. Sole and Norewihos, clanite, T. 5. Bliliop.....co._ TN
Vurnace, roverberatory. T. POarce................ Spark arrester, W. H. Jordan. ... ........ .. 1980
Spoke socket, H. H. Olds ......... . 1.
Furnace, blast, W, A, Stephens........

Gang plank, G. Malone Stump, tand, D, H. Chamberisin. . 1S
B S AT R ey
Gas apparatus, earbureting, J. G. Haymaker. 190,008 .:::‘";1 or 'l':;. Bn‘;h::l:tl;.buu A X n;.o‘
Gan, ineroasing pressare of, C. A, Murray. .. n:"' '; ;“'K;': " e d LA v
Glass 1o for decorations, T. G. Afekin... t, J. 8, | 3 S P T P e e vavans s
Governor, . Howe. ......cooueiiiniians $tove, Johnson & Moulton. !I.-

Grain hinder, F‘rl«llu-ndndul Stove, coal, D, C. Proctor.... 1%

Stove, cooking, G. N. Palmer..
Stove cover lifter, D, K. Adams .
Stove grate, D. C. Proctor........
Stove grate, G. H. Stansbury..
Stove, heatiog, W. S, Garrison
Stove, heating, D. C. Proctor ...
Stove pipe supporter, J. L, Loring...
Stove, reservolr cooking, A. B, Fales ..
Stove, dram attachment, RB. L. Pall..
Syringe, G. J. Parris e
Table slide, extension, C. F, !.yau
Tablet, tourist’s, F. G. Odenhetmer.
Tag, T. Van Kannel ........
Tap, beer, G. C. Drinen.
Tea and coffee, making, J. wnsssasde sbsvosve
Teaching the metric system, W, F, Bradbary. ... 153
Telegraph wire, machine for insalsting, F.8. Mead 136,973
Thermowmeter Tor steam apparatus, S. Diplock. ... 1858
ThiM coupting, G. W. Copewell.....ovoiiiiiivniees. 18,70
Thrashing machine, W_ J. La Grange, ;
Toy. sutomatic, K. R.Ives.........
Toy roulette, J. Mautte ...
Toy whirligig, C, A. Lines.. ..
Trace, rope, T, Nowman (r)....
Trap section die, J. M. Carson,
Trunk, 8, Foote........... eveose
Tweer, T. F. Witherbee, ..
Vehicle hub, A. Van Geel.. &
Ventilation of bulldings, E. J, Martin....
Ventllator for windows, 8. D, Ingram, .
Wagon axle, Garth & Elder .. ...
Wagon hody and frame, 1. G. Salle
Washhoard, Gridley & Pratt ...,
Wishatand, portable, N. 0. Bond. .
Washing machine, C. Campbell |
Washing machine, J. M, Gano...
Wateh, H, HArHn e
Watercloset valve, W, Smith, ...
Water gate and gage, T. Guerin. ..
Wooder and seed drill, Woston e ol .
Weeder, garden, M, Johnson,.. ..
Well, model flowing oll, W. Robi
Wolls, tublng for ofl, W, M. A
Whoels, ete., moulding, 1. It awm...
Whip, D, C. Hull
Window bead fastener,
Window shade fixture, C. De. mm.uun ; 5
Wire stand, Sherwood ef d.-... e Reakbasssrarsian RPN

DESIGNS m-mvm v
9,851, 9,28, ~TYrE.—D. W, Bruce, New York
“.'it o.‘.m.-cnmaz Strra.—K, A, Coops
0,98, —Srove.~1lares et al,, Otasionatl, o.~ ,
0,250, CUAIN, DL Bavago, Dotrolt, Mieh.
0,807, ~BUOKLES, 810, 1, Soly uqmol , Now
0,958, ~ Prow e ﬂnwu.- v
0,200, ~ FLOW R TOLDRR. —J . c. -wmu.
0,000, = Dmaw Poon, - J, mruu al, v
Conn.
0,1, —TanLe Narkix. ~E, G, Tarbert,
9,202, ~Frao.—W. Brown, Now York olty.
9,268, ~Tanues.—H. 1 Ilmu. New York
0,90, ~NAs-RELTER. T M. M. Conrd,
9,265, ~Esnproroesy. K, Crisand,
0,200, Caneny Bornens, B, Danle
0207, —Canemru—I, Namor, Dutoh
9,208, < Tanaceo. —W. Jones, Dany
0,000, - Canrrrs, —D. Mo Natr, Bow

9.7, ~HaxpLe Toes.~W. M. Bwith,
(bl‘u-

o.m -R-voumm crum-ll._

AT

mnm u l T
On each Caveat....... :

On npplicat fon for Rolsane,
On Aling & Disclaimer... ...

On application for
On applioation for D




JuNE 3, 1876.)

A ———————
_

%gdrcnlsrmtnti.

Insldo Page, cach Innertion - - - 73 conta n Hne,
Back Page, ench Insertion - - - 81,00 & line,

Engravings may Arad advertisements of tAe aims rate
por lne, by measurement, as the letser press.  Adver
Hatinents must be roceired of publication aflce ns early
o M' morning to PPear an nest isewe.,

Founded by Maikew Carey, 1785,

BARD SEESECATALOGUES

Now Neady, New Revised Editions,

Catalogue of PRACTICAL AND SCiesTINe Boo
published by Henry Carey Baird & Co.  Svo., ™ pages

Catalogue of & choloo colloction of PrACTICAL
Scorexrire, and Ecoxonio Dooxs. e

List of Books on STEAM AND THE STEAM ExGINE,
MecHANIOs, Maomixuny, and Exaiveesixa, 4o

List of Important Books on Meracuunay, Me-
TALA, BYREXGTM OF MATERIALS, CHEMIOAL ANALYSIS,
AssAYiNG, ote. fto,

A Onmalogue of Books on Dy einG, Carico Prosy.
o, Corrox and Woorex Maxvracrees, o,

List of Books and Pamphlets on the Conpescy,
the Fixaxoms, FOLITIOAL Nooxoxy, and Kixpaxn Spe.
mors, o,

EF Any or all of the above valuable Catalogues will
pe sent by mall gratis, and free of postage, on appiies-
Hon.

Wo are now recelving and Keeping In stock the

most LPOrtant ENOLIs AXD AMERICAN SciexTiFo | ™

Books as they are publishied, and are prepared to furnish
them or to give information In regard to all Amerfean
and Forelgn publications in this department of Htern-

ture,
HENRY CAREY BAIRD & €O,
IXOUSTRIAL PURLISIERS, BOOKSELLERS AND INPORTERS,
S10 WALNUT STREET, I'nliadelphia.

o SMALL MILLED MACHINE SCREWS made
v to order,  Samples and price list sent free.
Couris M'r'a Co. , West Brattieboro, Vi,

' W. STOCKWELL & CO,, Fortland, Maine, furnish
o] . Best Power Dniin Pipe Machlioery. Mixing and Pack-
tng done by Steam. The best Plpo made.

WO0O0D, TABER & MORSE,
Eaton, Madison Co., N. Y.,

MANUFACTURERS OF

STEAM ENGINES,

'Yl Portable, Stationary,

and Agricultural.
Hundreds in use In Shops, Print
I lng Hooms, Mills, Mines, and on
Farms and Plantations, for Grain
| Uhreshing, Food Cooking for

Stock, Cotton Ginning,
L Ing, &e,

£ Clronlars aent on application,

A GENTS WANTED—To introduce n new, use-
/X ful, and popular Tool. Mschinists proferred, Caple
tal roquired, §35. Profits %0 xcr cont, For partioulars,
sl ress K. E. STATE & CO., Springeld, Ohlo,
STEAM ENGINES FOR SALE.

I offer the followlng very suporior Todd & Rafferty En-

nes for sale at mull{ reduced prices: One 15x3, one

AXIA (sawmlll), one 12x14, one 11x24, one 10x24, one 9x20,
one 718, one Axil on legs, one ¥x12, partable one Sx16,
double holsting; all Arst class and entirely new, Also
varfoos sizes and Kinds of Dollers. 1 wiil also furnish
spocification: and estimates for all kinds of ropeand bag-
ging machinery. Send for descriptive circularand price.

Address . €, TODD.

10 Barclay St., New York, or Paterson, N.J.

“’ ANTED—-AGENTS EVERYWHERE TO SELL
Judson's Patent Lathe Chuck. The best and cheap-

est, D. ROBERTS, 414 Bleecker St., New York,

Lettered with name of Manufacturer,

Cdate of Patents, orother matter in Bronze
Jor Composition Metal, WII send elreu-
lars to business Arms only. BRIGHAM
& CO., 11 Cornhill, Boston, Moass,

To Phlia (also sdmits to Cone
tonnial Grounds ) and roturm,
from any point in the U, K east
of Utah, This comes withintho
grasp of avery AGCENT of

Tux ILrosrnared WExkLY, in
addition 10 the reguiar commissions pald. Certalnly il
GRANDEST offer evor made to CANVASS o Bend
rar adgdeess on postal card for elreniars, torms, ote. Scnd 2
Dretetnt SIAmpe (L specimen ety of paper Ia destred
Addross CUAS CLUCAS & € 0014 Warren St Now Yor'

PROPOSALS FOR THE PI'R(‘IIAPKI-}.:DR CON-

STRUCTION OF A STEAME
Deror QUuanTERMASTER'S OFFICE,
Hovustox Steeer, COR. GREENE.

- NEW Yorx City, May 12, 1576
QE.\I.}:D PROPOSALS, In tripllcate, subject to the
LY usual conditions, will be received at this office until
12 o'clock, noon, on June 19th, 1576, at which time and
place they will be opened In presence of bidders, for the
urchase or construction of a Steamer for use of the

Jrdnance Dopartment in New York Harbor.

The Goyernment reserves the right to reject any or all
W"f aln

Blank proposals, specineations, and full Information as
1o the mannor of hl-‘dlnu. conditions to be observed by
Lldders, and tormas of contraoct and payment, will be fur~
nished on applieation to this oMes,

Envelopes contalnlng  propossls should be marked,
“Proposals for the PPorehase or Construction of a
Steamor,'' and sddressed to the Depot Quartermaster,
New York City <

RUFUS INGALLS, Col, and Asat, Q. M. Genl

IAL
B((.)}OE KNO'II:‘EBIIVOI(%{APHY

of 1" 2 great men of tha
FIRAT 100 YRARS O¥ NUR INDEPENDENCE
The glory of Americs Is her groat m Everybody
wahts to read thelr Hvesat this Contennial se l,(’m.
Wanted, Agenta selling histories shonld Y0 K
s, Everybody buys It The groatest suc
Send foretrcalar, P. W, ZIEGLER & CO., Phila
delphis, Pa., and Chicago, 11

ODELS & EXPERIMENTAL MACUHINERY MADE
.\l l-.’..’nlvv 3 H. B, MORKIS, Ithaeca, N, ¥

\' GUIDERMAN, Export and Commission Mer-
L Yo chant, 0 Basinghall St London, New York Oflice,
Host of attontion to lntroduce any Wares,

150 Brosdway
Patents, In any part of Europe

Merahnnoine,

Latest Improven
Double Treadle, Including one
dox, Saws, thirty infmitable Fret
sawing Pattorns & Prapared Woodl
Lo the value of S4, A now dovice
for tightening Saw, Powor Drilling
attnchment, Wroneh, Ofl cup, ant
Sorow driver, Bpecd B0 strokens por
minute, Saws 1) in, thiek, P'rice,
complete, eased and dellvered on
board cars, orat Express ofice "
SMALL STEAM l-,.\tl-'l‘-l ; ':Hn
J wor Boller todrive Hght Lathes
1:'&','.1'1'““-, &c 100 Scrall Work
tz Dealgns Freo on receipt of samp
GEO. PAKRR, Buffalo, N. ¥
EW” Faw only, without Attachmaenta, $7.00

Exocelsior

Scientific

; )I .\.\:I...’,',‘.,‘VT,,',' l‘n:nx AND PATENTEES hay
! PArtictes, sultable for the Hard Trade
::::'uh “’-‘“ﬁ al Y AN fsctare and l'vll‘-'hu:‘!'l: ...,.‘.
. o 1, SATT, care Prary & Co., Duftato, .Y
Hall samples sy be sent e Lo be returned if desired

Y Yo e . -
\/ ITHERNDY, RUGG & RICH ARDEON, Man-

American,
BT EAM PUMPS.

FINAT PRIZES VIENNA, FARIS. SEW YORK,
BALTIMOKE, hOSTON

Kend forctreuley of euts

and Greaving Mackinn. jdwyrih Planing. . Touuncing ACHINERY OF IMPROVED STYLES FOR
:“‘J' e L el Machings, Mortlelng . Moot o AT L S T, LHEA AR g
ehinery groersily, & ',"';,“ ,‘“""""h\"'."'"""““‘ makers of Laws Fat hingle : awiog Ms
‘:"""l'lf.'l-:;v:.vly oceup N MALL&CO T e | ohine, Address THEVOR & CO o, N, X

. - - IDGE'S YOOD roR IXFANTS & I¥vALIDS 15 the stand

HUBRRen  'riwvive Syases

TAYLOR & CO., Cleveland, O

L
I{Ih FAY 1 sell our
Termm ftree

i PATENT
1CoLD ROLLED
11' G.

strongth, a aner Anls

Vv‘ln‘u has 35 per cent greater
Other In use, renders

““’l: 16 gage, than any
t ~ . ona
‘“.c' Aro Alao the sole .uv’n vl.( 'ﬂ’."' .:l :N:I\“v.lll-
":.l.u“\'-'hlr;"v |‘m rLIN vl Turnish Pull « Hangvrs
2 bost Approved styles. firie d m
application tn u‘n\'r'~ A 'l.'\'ll 'l'lll\"\’ -
Try Street, nd and rd  Avenues, Fittsbareh . I's
1% 5, Canal Street, Chicago, 111 ;
E¥Stocks of this shafting in store an
LLER, DANA & ¥ i1z,

4 tor sale by

7 Mase
GEO, FLACE & O, 11« be - M., N
PIEIRCE'S WIHALING. Mitwanker, Wis |

TELE: ST

The events of the Prestder 1 o -
| fatthrally and fully llhulrll:ul' u'.'-rﬂ"»‘."&"r':'\\""\"c'i ;\
l" a8 Lo commend It 1o candld men of al) partios! "h-
WL sendd the WEEKLY EDITION telght pw
li‘.l"‘{'l"('\"mi"l’;;'l.’.i 1-\; Il after clection for 3
SUND d ON, p P
DATLE: Towr Maas t-.n.r""‘ sk, at the same pr

‘ Address ‘l". NUN, New York Chty

Boult's Patent

Roeverse Motlon
Pancling, Varlety
Moulding

any design or
style of mould In
the solid wood
with neatoess
and dispatch. Is
a first class
Shaper, Edge
and Scroll
y Moulder.

Does genersl
Dovetalllng with
|hl<;’k “"il t h‘l n
stuffs. Simple,
Durnble, and EMclent, *

£ Send for Pamphlet and
Sample of work.
linproved Solid Steel Cutters for
Al kinds of Varfety Moulders
" made to order, and warranted
by the
! B, . MACHINERY CO,,
Hattle Creek, Mich,

Planing & Matching.

Moulding, Re.sawing, and Tenoning Machines. Scroll
Saws and Gonora) Wood- Working Machinery.
JOHND, SCHENCK'S SONS { Matteawsn, N. Y.

Sond for Catalogue, 118 Liberty S¢.. N. Y. efty,

| A MONTH-—Agents wantea every.
where. Business honorableand firs
elug. Particnlars sent free. Address

WORTH & CO.. St Louis. Mo

lADlE can make §3 a day, In their own elty or town
Address ELLIS M'F'G Co,, Waltham, M»s

INVESTED HAS $1,700

$100 PAID A PROFIT OF
during the past fow months, under onr fmproved system
of operating In Srooxs, Book containing full Informa-
tion sent on -‘wtllrunun. TUMBRIDGE & CO., Bankers
and Brokers, ® Broadway, New York.

and Merphine nabit alwolutely ané

:genllly cured. Palnless s no publicit
nd n-nu: for particulars, Dr, Cll‘{

ton. I8 Washlugton bt Chicago, ()

]3601' POWER TENONING MACHINES FOR SALE
Ny 8. €, HILLS, 5 CortlandtSt,, New York,

This MUSTACHE produced by the nse
of Dyxe's Beaxn ELixin, witnout
lnjury, or will forfeit $100, Sate and sure,
With™ full directions, postpaid, 25 cis

A, SMITH & CO , Agents, Palatine, 111,

Practical Hand-Books
For Engineers, Machinists, &c.
| FrLLy ILLOSTRATED.

Roper.—~A Catechism of High Pressure, or Non-
Condonaing Steam Engines. Third editdon, revised

WSmo., tueks, glit odge. ... ... . seopitsanes 272.m
Roper.- ‘lnm book of the Locomotive 15mo
tucks, glit N

- Hand k of Land and Marive Engines
":‘}ﬁ.'f.' h’l"k‘:t TTE R v e aLe Sy %

JUST PUBLISHED.

Roper's Hand-Book

OF MODERN

STEAM FIRE ENGINES,

INOLUDING
UNNING, CARE, AND MANAGEMENT OF
EAM FIRE ENGI b FIRE-PUMPS,
12mo, Moroe weks, #.00,
The only book of the kind ever publishod In this country
PTroutwine.~A New Maethod of Caloulating the
Cuble Contents of Excavations and Embankments, Ton
Steel Platos,  Fifth edition, rovised, Svo., ¢l 2.m
Trantwine.~The Flold Practice of Laylng Out
Clreular Curves for Hallrouds, Ninth edition, revised
12m0., ek, . ... " y P N
Trautwine's Civil Hm&lm'lvr’- Pocket Book. 13m0
648 pages, morocco, tucks, gilt edges Third edition,
lr-{-nl Whedss 0w

==

*.* Any of the above works sent by mall, propald, upon

rocelpt of the price
c\anon,Romeon HafYelfinger,
634, GG, 3% Markot Street

PRILADELPIIA

GOLD PENS

, No, 1»

st Fourth
WOl a0 wA
un low ne

\re manufsotired by JOIN W
| i, Clueinnal Ny & pateot alhay
1 make 1t as elaaths As Dam [ LY ]
the ald st A for Ulustented price st

|

)" LECTIRO-PLATERS, JEWELERS, AND
j PO ELECTROPHS MK KIS

‘

IRIES, CHEMICALS, AND MATERIALS, In
-4-‘(‘-‘:!1‘”~ll| I.' b nl’lh Hooks of Tostruction for Niekel,
Goid, and Stiver Piating THOMAS HALL, Manufao
turing Eleotrielan, 19 Mromfold Streot, Doston, Muss
Iustrated Catalogue sent free,

POWER.—For
sond Aecents

AIR MOTIVE

{OMPRESSED
ent practice
“'l'l‘li

Iun(lrnl:n:.-! the most re

¥ SUTENTIFIC AMERICAX MENT, Nos, |
:'.'\.l ‘.-, containing 5 engraviogs of the ** Compressed
Alr ' Locomotives now In use In #t. Gothard Tunnel

Works, with dimensions, ete.

N ML RIOMARDRON l
!

)

and proparstion of 1ts X'od 1o Eagiand and Americs
For the Best and Chenpe
ool, sddresa THE 5711 ’-

UNCHING
DROP PRESSES. Sunitsrows, tonn

SHAFTS PULLEYS HANGERS
COUPLINGS ETC.

and Tor Sale by

In Mock

WILLIAM SELLERS & OO,
New York

Philiadelphis, and 9 Liberty St

Price lists and pamphiets on spplication.

\ DVERTISERS DES]

[ TRY resders eand n
Ber by uning one or »
Newspaper Lists and &
Patentees. For fllustr
adddrems A N. KELLO®

THE

IMPFROVED
ABMSTRONG
CATCHEN removes and preveots Scales

CELEBRATED
HEATER AND LIME

In the flers by sapplying them with
pure w Wl save Its cont In fuel
withia one year Al parties using st eam
should have one
for particulars and ciren
w, address
JAUGHMAN, CURTIS &
ENIGHT, MANUFAOTURERS,
Toledo, Ohlo
Machinists WASTED to act
s Local Agents,

SCROLI. SAWES.

Machines, Saws, Tools, Patterns, Ete.
FRASSE & CO, & Chatham St,, New York

Planing ;;11;18 '\'I;Iatchhuz

and Molding Machines, Gray and Wood's Planers, Self-

olling Saw Arbors, and other wood-working machinery.

S.A. WOOD'S MACHINE Co., {91 Liberty S¢., N. Y.
Send for Circulars, ete. ¢t 12 High =t.. Boston.

YA s —N
VJX‘E e

Small Tools of all kinds: also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lathes, Engines, Slide Rests, &c. Catalogues free.
GOODNOW & WIGHTMAN, 25 Cornhill, Boston, Mass.

Stone Channeling

oR

Quarrying

Machine,

305

REVERSIBLE
HOISTING ENGINT

YOR ALLPULRPOSRES, .
W Choap, simpie, durable, and effective. £2
Sl S - T R S e A

E.GOULD'S SHAPER

Machinery.

"Tl!“ BROS, & €O,
N YORK

No. 4N NROADWAY, N¥

NIAGARA STEAM PUMP

N oW Peari &, Ny
Agoney. A Aller. 8 | N.Y

Norman Hubbard,

ROLE MANEFACTY EER
Exoixes axp BoiLens,

‘ I’-,!/rv/:,.\7.v(1'a/.~/ and Harngers

o Speeialty

atalogue and maps free
M 3. F. MASChA
Easton, M4., Fmyres. I

4

SAYETY HOISTING

AL about
Maryland and
Delnwar

The HOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOR

AND BALANCED VALVTE

THEBEST ¥ MOST ECONOMICAL ENGINE MADE
ND FOR CIA SLA R
LAWRENCE, MASS,

Thed C.HOADLEY CO
We will start ;'xu -ln-

NO can make 30 & week witnout capital

casy and respectable for either sex
! M (@] N E Y Agents’ Supply Co., 31 Bowery, N. ¥,

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &,
fend for Catalogae. DAVID W, POND, Succomor to
LUCIUS W. POND, Wercester, Mass,

DO YOU Male or Female. Send your ad-

= 2 dress and peot something that will dWring
WANT i., in honorably over §1%) & month sare

ONEY nyentors' Unlom, 130 Greenwich 51,

Sew.York

Water Elevators.

e yen

WM. E HALE & €O,
107 Lake St., Chicago, % Park Mace, New York
$5 to $2 per day =t home. Samples worth £1
; free. Siixsox & Co., Portland, Me
! \Ol ¢) naday at home. Agents wanted. Outit and
AL terms free, TRUE & Co., Augusts, Malne

W F. & JOHN DARNES,
® Manufacturersof Harnes*
Patent FOOT-POWER MACHINE
BY.SCROLLSAWS, LATHE
CULAR SAWS, Ezc., at Centennial,
Siding 12, Location, B, 8, 5
only foot power machinery
desd centers, $1.50 to 5200 per
year made usiog these machines

§2F Send for ILLUSTRATED
CATALOGUE.

ROCKFORD,
WISNEBAGO COUNTY, ILL.

i G_ HOW MADE 1IN
: 10 HOURS irom
" Cider, Wine, Molasses or Sorghum, withoul weing drugs.

Address. F_ 1. SAGE, Springtield, Mass. Name Puper

P. BLAISDELL & CO.,

Worcester, Mass.,
Manufacturers of the Blalsdell Pateat Uprighs D) :
other Arst-class Machinists Tools,

N. F. BURNHAM'S
1S74 TURBINE

Water Wheel

Has DISPLACED handreds of othe=
Turhines, but HAS NEVER BEEN IT

WARDWELL PATENT,

|
FOR CUTTING STONE INTO VARIOUS SIZES | 561 190 Doss, Kiogln.....
ALL KINDS OF |

AND DIMENSIONS IN
QUARRIES,

STEAM STONE CUTTER CO., RUTLAND, VT.
SOLE PROFRINTORS AND MANUFACTURERS.
LECTRIC DURGLAR ALARMS, Hotel and House

4 Annunciators,Call Bells, Signaliog Apparatus, Chesn
Telew, Inat's,Batt'sete, T SUrPLY Co..Cleveland, O,

RON PLANING MACHINES A SPECIALTY.
¢ WHITCOMD & CO., M'f'rs, Worcester, Mass

"RICTION CLUTCHES &=
'.B,!E’D eLE VAT ORS.

VOLNEY W.MASON &CO0.PROV.R.I '
SPARETHE CROTON & SAVE THE COST.

Driven or Tube Wells|

furaished 1o large consumers of Croton and Bldgewood |
Water WM. D ANDREWS & BRO., 414 Waterst, N Y
who pontrol the patent for Green's American Driven Well, |

mee{  BLAKES PATENT |
BEUVA Stone and Ore Breaker

R Crusheanl) hard and Brittle Sabstances to
‘ H - nny required size, Also, any kKind of
AL Hroxe for Hoans and for Coxonere, &o.
Addross BLAKE CRUSHER CO.,
New Haven, Conn,

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

MANGERS, PULLEYS, COUPLINGS, BELTING, &0,
&o. Sond for Hustrated Catalogue and Prico List,
GEORGE PLACE,
121 Chambers & 106 Reade Sta,, N. Y, City.

Genoral Agent for the Tanlte Co."a Solld Emery Wheals
and Emery Grinding Machinery

BELF DISPLACED. Pawphlet Fre
N. F. Burnham, York, Ma

's Patent

I LeCount's I
MACHININTS TOOLS.

Reduced Prices.

‘¢ Stoel .

rrE

Iron & Steel Clamy

i

e Dogs, Clamp Dogs, ¥

Expanding M rels, &
[VER

=end for la
South Norwalk, Conn

; BU'LE {lu:,yuc‘: ,

CO.pE& Y /LLLIJ"'""'MF?.CO'

MAXWELL
L AM ILTON.OHIO

E. M. \“.\ YO'S PATENT BOLT CUTTER,

Bolts and Halt Eads of every description made 1o or

(4]

Gardiner's Pat, Centring & Squaring Attachment

R. ». STATE & CO,, Springfield, Ohin.

scaey A WEEK 1o Agenis, Old & Young. Male & Ve
H 'y malo, (nthetrioeality. Torms & OUTEFIT FREE,
e Address I', O, VICKERY & COL, Augusta, Me

MPORTANT FORALLCORPORATIONSAND
MANF'G. CONCERNS <~ Huork's Watchman's

Time Detector, capable of aceumtely controlling tho
motlon of aw nh-‘uu-m or patroliman At the Aiferent stas
tlons of his hout, Hend tor elreular,
NUERK, V0, Box 070, Boston, Muass

o sudt satnat Tmhacuser & Co., of New York,
was doctlod o my favor, June 10, 1574, Proceedin
have hoen commenced against Imbacuser & Co. for sell.
g, contrary (o the onder of the Court, and especially th ¢
elook with a sories of springs In the cover, and warked
Pat'd Oct, 2, "I, Persons u-lnf these, or ARy vihes
clooks Infringing on my Patent, will ho dealt vlm ?
ding to Iaw

o B

ICE BRAZIY

]).\N:\‘T DOUNLE ECCENTHRIO (:(L]},:mx i
. + Cine.

*Madutactured by THOMAS & KO

watl, O, Sond for Clroulars,

A L el R
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Advertisements.
Bagk PpEe: sz st sz : JL00a e

BEngravinge may Aeod adrertisements at the same rate
wer Nune, by monswremont, ox the letter press. Ad.
wertisements must b receivad at pudNeation afice ar
early or Frvday -lonunc k- appear in uui (arue

FOR LEASE,

At South Chicago, I Shop NUxR2 feet, 2 stories,
“-nnno Boller, Shafting, &o.

llon House, 45790, 2 comfortable Dwellings, and

'« Xhop. all on lot it fN‘C by 1% h-ﬂ opposite

notpal Depot th center of the town, six miles South of

. Advantages for mapufacturing unequaled by

un ln the ‘m Five Trunk Rallroads and Lake

{l it Lumbermarket known at this point,
onlwuad lnu\ can he loased If wanted. Addres
NGHAM, Loul-\‘llh' Ky., Owner

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extrs leagths and quality, from $-16th thick up. planed
and dnplaned. Also, full stock of HARD-WOOD LUM-
BER and VENEERS. MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &c.

Inclose Stamp for Cataiogue and Price-List,

Geo. W. Read & Co.,

186 ta 200 Lewis st.,1.5th & 6th sty E.RLN. Y
VROUGCHT

[ [TIIIES+3 iy
BraAmS & GIRDERS

’1‘!!8 UNION IRON MILLS, Pittsburgh, Pa.—

The attention of Engincers and Architecta s called
to onr Improved Wrought-Iron Beams and Girders (pat.
ented), {n which the compound welds betweon the stem
and Banges, which have proved so objectionable in the old
mode of manufscturiag. are entirelyavolded. Weare pre-
pared to farnish All slzes at terms as favorable as m be

obtained elsewhere. For descriptive mh«ﬂ-n n:-
Carnegle Hrothers & Co., Unlon Tron Mills, tubnr:h

EAGLE FOOT LATHES,

With Scroll and Clrcular Saw Attach.
ments, Slide Rest, Tools, &¢. : also Small
Engine Lathes, Hrtll Hand Planers. Ac.
Neatest designs, or Gnlsh.
rires. Our nc- “atalogue amribu
these and every tool nece: 1nr theAm-
stour or Artizan. Send for
WM. L. CHASE & (‘().

san l.n»eny St.. \r' York.

WHIPPLE'S

Patent Door Knob.

Awarded s Bronge Medal at the American Institute Falr
for IMil. The Judgessay: ** We conalder this method of
fastening DOOR KNOBS a great improvement over any-
thing yet invented for the parpose, as it obviates the use
of side screws and washers, and rnn hr ruullted to sult
oy of Doors.”” Send for Circular. b

THE PARKER & W un-ﬂ.x COMPANY,
West Meriden, Conn., mr(.‘uunbcnm N Y

[ESTABLISHED 1846.]

Mumn & Co.’s Patent Offices.

The 0ldest Agency for Soliciting] Patents in the
United States,

THEIRTY TEARS EXPERIENUE.

MORE PATENTS bave been secured through this
agency. st home asd abroad, than through say other In
the world.

They employ &+ thelr assistants s corps of the most ex-
perienced men a4 examiners, specification writers, and
drftamen that can be found, many of whom bhave been
selected from the ranks of the Patent Ofice.

SIXTY THOUSAND inventors have avalled them-
stives of Munn & Co."s services In examining thelr In-
veations and procuring thelr patenta.

MUNN & C0,, In councction with the publication of
the SCIENTIFIC AMERICAN, continue to examine In-
vestions, confer with inventors, prepare drawings, spe-
clfieations, and assignments, attend to fling spplications
in the Patent Office, paylug the government fees, and
watch esch case step by step while pending before the ox-
sminer. Tuis ls done through thelr branch ofice, corner
Fand th streets, Washington, They alwo prepare and
file cavests, procure design patents, trademarks, and re-
lssues, sttend to rejected cases (prepared by the Inventor
or other stlorneys), procure eopyrights, attend Lo luter-
feremces, give written opinlons on matters of {afringe-

4, furnish coples of patents, snd, Ia fact, sttend to
every branch of patent business both in this and In for-
elgn countries.

A special notioe s made In the SCIENTIFIC AMERI]-
CAXN of sll laventions patented through this agency , with
the name aod residence of the patenter. Patents are of-
ten sold, 1o part or whole, to persons sttracted to the In-
vention by such notice,

Patonts obtained In Canada, Rogland, France, Belglum,
Germany, Husia, Prossin, Spaln, Portugal, the British
Colonles, snd all sther countries where patents are
granied, at prices greatly reduced from former rates
Send for psmphiet pertaining specially to forelgn patents,
which states the cost time granted and the requirements
for each country.

Coples of Patents.

Persons desiring say patent lssued from 159 to Novem-
her 2, 1555, can be supplied with official coples st res-
sonabie cost, the price depending upon the extent of
drawings and length of specifications

Any petent lsened sines November 35, 1807, st which

e the Patent Ofice commenced printing the drawings
S04 specifieations, may W had by remitting 1o this of
fSes ).

A copy of the clalms of any patent lssned since 198 will

be farniebed for 1

When ordering coples, please 1o remi) for the same s
Above, snd stats name of patenten, title of Invention,
and date of patent

A pamptiet contaloing the laws and foll directions for
oalning United Mates patents semt A hand
sotely bound Neference Book, gilt edges, contalns 1§
pages and many engraviogs and tables important to every
patentee and mechanic, snd le #useful handbonk of ref
ereiee for everybody. VPrioe 8 conts, malled free

Address
MUNN & 0©0,
Publishers BCIENTIVIC AMS RICAN
A7 Park Row, N, Y,

free

Prawcs Orriee—Corner ¥ and 7ih Mireots, Wald

sgton. D.C

..
SSae,

LOENITH RORANT, Fresbdesd

TIEE

Fer Newwaper, Book and Catalugee 13
of Priata, Pesand lak Drawings, Orig:

paper, smd on any pross wheee type o
Our Plates are now used Py the

S8END STAMP FOR 11

'l‘ll E hA’l‘lO\A L
Steel Tube Cleaner.
For o
! l‘n‘slnllcl: g J u.:..v"?*
Tubes. Ll

\doplmlll)' U. 8. Nayy. Forsale by dealers. Send for

HOH-COKBUSTDLE STEAM BOILER & PIPE

COVMG

WITH “ATIR SPACE” IMPROVEMENT,
Saves 10 to 2 per n‘nl _CH \Lumm SPENCE CO.,
Foot E. sth St 1:2 rnd S(..st Louls, )(o.
RO\' BRIDGE IIL'ILDL\G A complou' de~
scription, with dimensions, wnrklnghdn-lnﬁt and
Q"N‘lpf(‘lllﬂ of Girard Avenuoe Hridge, 'lmlclp in, Pa
ith foundations of lnn. Ten engravi ngy. Price 30
cents.  Contalned in , 2, and 4 of SCIENTIFIC
AMFR!LA\ sSUP l'LFME\T 10 conts percopy. To be
had at this oMce, and of all nows agents.

To Roofers, Builders, & Property Owners.

A conplete Rootl
nomical, and fire
E, H. mm'rm. General Rg';‘

P. 0O, Bol l'B‘

{per square, durable, eco-
i-lc- and Circulars,
m:ﬁd lnurluh.

nmlﬂ_lbcrty M h Y.
OGARDUS' PATENT UNIVERSAL ECCEV-
MILLS—For grinding Bones, Ores, S8and, Old
ruclblu Fire Clay, Ouanos, Oll Cske, Feed, Corn,
Corn -n Cob, Tol ueoo. Snuﬂ. Sugar, Salty, R
8 con, Coffee, Coocoanut, Flaxsced, AXDONLON,
efc., and whatever cannot be mund by other milln.
Also for Pllnu. Printers' Inks, Paste Blacking, cte.
JOHN W. THOMSON, succesor to JAMES BOGAR-
DUs, corner of Whlle and Elr Elm Ilh.. New Tork.

NOYE'S
cnurr

are lhehrv in the United
Milistones, Portable Mills, Smnut )uc!lnu. Kers, Ml
Picks, Water Wheels, Pual ud ng, npccully
sdapted to Bour wills, I'nend or Catal, gu

_J. T.NOYE & SON, Buffalo, N. Y.

ow 'N) llAKB SPIRAL SPRINGS. ll)'

Joshus Hose, With three engravings of the tools,
wuleh are eaxlly made, and compiete leal directions
for working, Including Hardening an Tcmpnrlng Price
10 cents, Containod 1o BOUENTIFIC AMERIOAN HUIILY-
MEXT No. %, To be had at this oflice and at wll Nows
Stores lluoulhom the counlr)

Todd & Rafferty Machine Co.

MANUFACTUREHRS OF
The colebrated Greene Variable Cut-Off Enging, Lowae's
Patent Tubular and Flue Bollers, Flain Siice Valve Sia.
tonary, Holsting, and Portable Engines, Bollers uf -II
kinds, Steam l'um;- Mlll Gearlug, Shafting, &c¢,
Tow Oakum, Bagxing .Hope, Flax.and Hemp hiner
Agenta for lf:c New Haven Manufscturing | u » Mnlﬂ"
ist’s Tools, for Judson's Governors and Stop Valve 1!
Sturtevant Blowers, and l)lﬂnvnu R ullu Block
WAREROOMS, % LIBEETS STH YOKK
WOHKS, PATERSON, XEW SHIEY

e ~ Niagara
SteamPumpWorks

Esramtisnen 168,

CHARLES I HARDICK,
No. 23 Adnmus Nitront,
BROOKLYN, N, Y,

ASKELL'S THREE CYLINDER PUMP -
Hand or Power, Cheaper than & Steam Pump
Wi outwear s Rotary Famp—do more work, with less
powar, than any other pump, Not liabie to get out of
ardor.  Any blaoksmith ean repalr It Adagited to any
Kind of h-rd work, Mend for Clreular,
HASE MACHINE( OMPANY,

l‘(!lt RALE Ol EXCHANGE~A 2 story Brick

Noston, Mass

Factory, about @ 11, square, with yard rear. It
cootains Engine, Bollers Shalting, Vower 'y athes,
hm( Prosses, and small Tools, all in comp wkin

order, sultab Je for the manufacture of Hrass or Meta

'.'-u‘.o of any kind. Situsted in the city of Newark, N.J
Yor ;artfauf'n address

GRO. O, MONROE, Newark, N, J

\ ILL, BTONE DIAMOND DRESSING MA-

CHINES Mmple, effective, and dumble Also,

nled L £ 1'1'"‘!“"!"! Wheels, Grind

od Ir and I‘.[-ul I:A Is, and other

TR Al al « Sawe, and

aorder. J. DIt kl\-u\ u\n-uuhl _\ |}

Dritis made
PERFECT
(EWSP Al’l‘ R FILE,

The Kock Patent Vile,

lr.r preserying newspapars
!

magarines, and [ul’llt’ll"ll. han been recently tmproyed
and price redoced ubscribors to the BOIRNTIFIO AN
ERICAN And BOITENTIVIO AMERIOAN SUPFLEMENT can he
suppiied for the low price of #1 850 by mall, or §1.25 st the
,J.. of this paper Ilnn, board sides; lnseription

SUTENTIVIO AMERICAN," In gilt Necessary for
every one who wishes Lo preserve the papor

Address

MUNN & CO,,

Publishers SCesTiric AMERICAN

l » &?V/ Q
\ Moss’ Process

REMOVED May 1st, 1876, from 62 OOUR'I‘

JOUN € MORE, Bageit:

s 1

to 67 PARK PLACE.

P L CANSOR, Genersd 4 guat,

2 tew Photographic snd Chemical method, from ol kiads
/cheaper than Weod coms. These lates have a prsting

dod we puarantee them 1o pri ot perfectly dean o sharp, on wet or &y

e w

Flectrotypes or Stercotypes can be made from them i the wual way
publishers and manufacturers in every state in the Unton.
HeETRATEN CIRCULAR.

Please say where you saw this,

OGERS' TANNATE OF BSODA BOILER
1 y SCALE l'[u' VENTIVE.
G. ROGERS & CO., Madison, Ind,
§#7 Send !ur bunk on Boller lucnnl-llun

ATERIA LS

Asbestos Roofing, with the improved White Asbestos
Fire Proof Coating, for steep or fist Roofs In all climates.
Asbestos Root Conting, for old Leaky Roofs.
Asbestos Cement, for repairiog Leaks on Roofs.
Awnﬂu Fh int, for Tin Roofs, Ironwork, A-c
or 1l colors—for structural purposes
A- hestos l"rﬂ- 1 Cont "h"" 'ood work, &c.

t and er Cov;
m o: :‘:": n’:kl &, fat and round, n“"lxu
tl;}fnlhln olts, ~Proof L
i c eully ap-

ese artiglon ure rud{ Or_use, And can
plied byﬁouo ar l‘-mphlnu. Price Lists, &c.

HNS, 87 Maiden Lane,N.Y.,

P atenteo and J-nnuc(unr. Established 1558,

| P. O. Box 4101

l \I IND FOR CIRCULARS OF

ary, also of Pumps,

W. C. DUYCKINCK,

IMrORTER, MANUZACTUREN, AND DEares I¥

Ra||way, Machmlsts and En

gineers' Supplles
50 and 52 JOHN NTREET,
NEW YORK.

ONLY CHOICE

1 Engines and Boflers, Portable and Station

Tabing, Iron I'\pr &c..
JAMES M, BINGHA

Succomor to BINGHAM & RICH, (IH Clty, P's

d b
. n!n,.

PORTLANDCEMENT

For Walks,

Cisterna, Foundations, Stables, Cellars
Bridges, Hoservolrs, Vreweries, ete.
Remit )0 cents for Practical Treatise on Cements,
B, L. MEnonaxt & Co,, 7 South #t,, New York

~ HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B PRANKLIN, V. Prsl ). ). ALLEN, Prest
IBPERCB.SE’!

FOREIGN PATENTS

AND

THE CENTENNIAL,

There s no doubt that our Centennial Exposition wil
attract to our shores multitudes of representative people
from all parts of the world, and they will take home with
them many of our best lmprovements to Introduce Into
thelr own manufactures.

An unusual opportunity will be offered for selling to
these people such forelgn patents as have been secured on
good American Inventions in the respective countries
from which these visitors come.

At the rednced prices for which patents are obtalned
abroad, our people will lose a chance not likely to oceur
agaln, If they do not avall themaelives of the opportunity
of secaring thelr Inventions (n foreign countries at once
20 Ax to have thelr patents ready to negotiate during the
coming summer,

For cost of patents inthe diffarent countries and the
conditions on which they are granted, send for pamphlet

]]l‘rlll]ﬂllﬂ | Solid Emery Wheels.

cEs—Exid, $1.25; Sx1, §2.25: 12x1 X, §5.50; 16x2, §12.50;
18x2, tl‘m #x! “

contalning full Information.
Address MUNN & CO.,

§7 Park Row, New York

Braxon Orrio, cor. F and 7th Sts,

Washington, D. C.

) ll!' .h:m - slxn at ‘p;‘o-
jonate Fast cutting, free fro a Y
mnmeba Solid Ewmery Wb«h. Give dﬁm of holes
in your order for wheels, ualled b

mclz rinders u
any in the world. Addross AMERICAN TWI DRIL!

» Woonsocket, R. 1

Upright
Stationary Engines,

Strong, Simple, Safe, and Ber-
viceable |
4, 6, and 8 Horse Power.

GRIFFITH & WEDGE.
Zanesville, Ohio,

Bl HB CENTENN'IAL IN'I‘BRNAT]ONAL EX-

HIBITION OF lm.—‘l’he full History and Progress

uw Exhibition. maps of the m-w. ounvlnz- o!
bulldings, news and accounts %

J." are given 'ul_l’ in l.he ll!‘l'"’lc .unzm
CAN sUP for the year; single co
plew 10 cta. To be hadat this Sia Ofhee and O A1l news sents,
All lhe h‘ck numben from the commencement on Jan-
cg Those Who deaire to possess a

B e v AT AL
ve

AN SEPRL PLENENT

Do Your Own Printlng!

Pres for oards, l.l-h, nnkp, e
B--l-u- l.. I Ahelr ':-:u"
. Plosawrs sod
h A.-nnr l’ﬂ-!l y The M -
Ve

o

Prinfmg

Pre ssei““‘ﬁﬁ ;”M

THE HEALD & SISCO

Patent Centrlfu

l‘l‘lLAL & Il()

Pump&
First hmlnu at New Orieans

York. ** lu‘al JT« at AM
American [nstitute, 1872,
Perfoct satisfaction guaranteed. The cheapest,simpl est,

strongest, most efiolent and popular l‘umr in use, for
nnl-l)lnf rtrdockl Coffer-datns, ete,, and for use In
Paper Mills, Tanneries, nd lu-mf{u ‘BTEAM PUMPS

very low for W nrkl.‘. o, oto. Thos-

trated pamphlet, free. " Nearly 1, (m relarestes & nctusd

customers, et c)uu timony. Address
||udvlmvllle. N. T

wﬁ%&"ﬁ EL

!\A\IVD\
lllll YOR WEwW
\!.“\\\.\.t \\0\)&0\\
lt.\.on W\tconl\'u.

Machinists’ Tools.

New and Inrnoven Farrenvs,
Bend for new Illu-lnlrd catalo ur

Lathes, Planers,

NEW HMAVEN MANU I'A(“l'l lll‘!(i (‘0.,

New Haven, (‘un.
OAMPER Axp LEV
wiatiarons  BEST k00

GAGE OO n
MURRILL & KEIZER, 44 Holllduy St., Bal+

\ COUNSELLOR AT LAW 1&-.-«'!-") In patent
[ causes), who Is abhout vislting Earope, will under-
tako any buafness thore relating Lo patents which may be
'.lu od (n his hands, Heforenees given in Now \ url

lu_n. l\l.hu 0, Roohoster, &e. Addroms LEX, Box
M, AW

ork ( iy

Portland and Keene's Cement.

Prom llu best Loudon Manufsctarers, Vor sale
JAMES DHAND, % Nooktan 8L, Now )?)yrl.
A Fracticsl 1nulu ou Cement furnisbod for  conla,

OF TNE

CIENTIFIC AMERICAN,

FOR 18576,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.-NEW SERIES.

The publishers of the SCTENTIFIC ANERICAN
beg to announce that on the first day of January,
1876, & new volume commenced. It will continue
to bo tho aim of the publishers to render tho con.
tents of the new volume more attractive and use-
ful than any of its prodecessors,

To the Mechanic and Manvfacturer,

No person ongagoed in any of the mochanical pur-
sults should think of doing without the Sciex
TIFIC AMEMICAN. Every number contains from
wix to ten engravings of new machines and inyen-
tons whioh cannot bo found in uny other publion-
tion.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Sclence, the Mechanio Arts,
Manufactures, Inventions, Agriculture,Commerce
and the industrial pursuits genorally; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
containg hundreds of Notes, Reoelpts, and Sugyges-
tions and Advice, by Practioal Writers, for Work-
{ng Men and Employers, in all the various arts,
TERMS OF SUBSCRIPTION we POSTAGE

PALD BY UN,
One copy Bolentific Amorioan, ono yoar, ...
One copy Selentific Amerioan, six months
One copy Selentific Amorioan, threo months
One copy Selontific American and one copy
Selentific Amoriean Supploment, both
for one year, post-paid, ... AU . 7.00
The Sclentific American Supplement

A woekly paper, uniform in sise with the Scies-
TIFIO AMEWICAN, but s distivet publication. It
contaliny working drawings of englucering works,
and elaborate treatises on every branch of Sclence
and Mechanics, by eminent writers, at home and
abroad. An lllustrated cover protects the hand-
somoly printed shoets,  Price, $6.00 por snnum,
Hingle coplos 10 oents.

Remit by postal order, drafl, or expross.

Addross all lotters knd mako sll Post Office or
dorsand deafts payable to

MUNN & CO,
37 PARK m.mxm.-

Tt o ooy
Lomian 2.'..'5'1-'&.1- ﬂ. 8&, fm Iy




