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m LAWS AFFECTING PATENTS. -
l Ou.l the State logislatures exercise any control over deal- |

 |ings under patent rights? This question isone of increasing

fmportance, and presents many aspects: one of which—the
power of a State to tax goods manufactured under a putent
—is instrmotively discussed in & very recent Supreme Court
decision.  Othier aspects of the gquestion are not unfamiliar.
Every reader kuows that the general subject of granting and
enforcing patent rights is under the exclusive control of Con
gress, and that the States cannot dircotly interfere with o
privilege which Congress has granted,  But how far does
this prohibition extend? Very clearly, just as a State can-
not issue a patent, o it has no authority to decide whether
one is valid or to punish infringements,  On the other hand,
the great mass of ordinary contracts may come under State
suthority, notwithstanding they spring in some way from a
patent right; thus State courts may decide the meaning of
an assicnment, or entertain a suit for damages for breach of
a contract about o patent.

As the States need to be constantly on the watch for new
subjects of taxation from which they may derive revenue for
their increasing expenses, and the development of invention
under the patent laws is steadily embraciog more and more
of the luerative manufactaring business of the country, o
claim to impose taxes on patent rights and dealings under
them has been very natural.  The general result of the dis-
cussion has been that the patent right itself, being a privilege
directly granted by Congress, although a species of property,

he | cannot be taxed by a State; forif these rights might be taxed

atall, they might be taxed so heavily as practically to crush

them. No authority can be conceded to the States which

might result in eoabling a legislature to destroy a privilege |
which Congress bas been authorized to grant.  Thus, also,
a State cannot, by taxes, hinder the sale of a patent right or
the exercise, under it, of the privilege of manufacturing.
The combination of different materials to produce a new re-
sult or an old result better or more rapidly, which constitutes
the invention, eannot be forbidden by the State; and if it
cannot be forbidden, it cannot be taxed; for to tax is to for-
bid unless the tax shall be paid. But somewhere here the
restriction upon the taxing power censes. The right con-

to another the invention he bas made does not extend to the
manufactured article; it does not take the tangible property |
in which the invention or discovery may be embodied out of
the operation of the general tax or licénse laws of the State, |
The case above mentioned, by which the authority of the

3 | States to tax the manufactured article has been established,

arose in Virginia, under a law of the legislature, which made |
it a criminal offense to sell anywhere in Virginia things |
manufactured outside the State; without obtaining a license |
fee, for which a tax must be paid. Such laws have often |
heen passed in late years, and have borne somswhat heavily
upon all kinds of sales, such as are usually made by agents,
drummers, and traveling salesmen sent throughout the com-
paratively new regions of the country to represent the large
manufacturing establishments in the older parts.  They have
been enacted chiefly in the West and South, and are there,
no doubt, considered a healthful encouragement of domestic
manufactures and trade; while the view at the Bastand in
the Federal courts has been that they involve an objection-
able interference with the uniformity and freedom of com-
merce. In Virginia a traveling agent for the ““ Singer sewing
machines,” representing the Singer Manufacturing Company
in New York, continued his sales withont complying with
the law. He was prosecuted and fined §5). He contested
this fine in the State court; one of the arguments urged in
his behalf being that the State could not impose any burden
upon the sale of & machine patented under the laws of Con-

Supreme Court has now pronounced the decision correct,
saying that the grant of letters patent for the invention of
the sewing machine does not prevent alaw imposing a license
fee for making sales of particular machines made under it
It is, however, noteworthy that the Supreme Court pro-

: nounced the Virginia law invalid for another reason, viz.,

for taxing the machines merely because made in another
State.*

The States have sometimes seen reason to legislate for the
protection of their people against noxious or dangerous arti-
cles, and the question has arison whether a right granted by
Congress for manufacture or sale exempts the article from | P
such laws. The course of decision has been that it does not.
A patent right for making dynamite powder does not prevent
any State from prescribing regulations for manufacture,

storage, aud gale, such as will protect the community from
explosions.  So, n patent right for the manufscture of a
poison does not impair the right of a State Jlegislature 1o con-

The ownership of an in-
vention secured to the inventor by his patent canoot be im-
paired by local legislation; but he must be contented to enjoy
it in subordination to the general authority of the Stute over

wi | all actual property within ber limits. A similar question has | *
we i arisen in States which forbid or seek to hinder the sale of in-
s | toxicating beverages, where liquor dealers have claimed that

* The decislon of the Virginia Court of Appeals is uw-'ﬂiﬂ»

| case, 33 Grate, #08; and that of the Sapreme Court as Webber e Vir

@ | ginis, 12 Cent, L. J., 458

ferred by the patent laws upon an inventor to exercise or sell |

gress.  The Virginia court decided aguinst him, and the

[Jury o, l‘%%!

were intended to dlnplau. what s called the ** police power*
Lof any State; by which term is meant that general :-mhurily,
necessarily vested in every government, of providing for the
health, good order, peace, and general welfare of the com-
munity.

A distinet decision upon this branch of the suliject was
rendered about two years ago relutive to the *
This oil was manufactured under s patent right.  There was,
bowever, a law of the State (Kentucky) which required all
coal oils and like burning fluids to be inspected before sale;
and punished the offering for sale of any which the inspector
condemned as below the standard for safety. A dealer who
sold & paree! of the Aurora oil which had been condemned,
claimed that he had a right under his patent 10 sell the oil
in any part of the United States, and that no State could
forbid him. But the Supreme Court pronounced this claim
inndmissible, saying that the patentee’s right in the manu-
factured article must be enjoyed subject to the complete and
salutary power, with which the States have never parted, of
50 defining and regulating the sale and use of property ns to
afford protection to the common people.  The ownership of
the manufactured article is altogether distinet from the rigit
to the invention or discovery; the invention is protected by
national authority ngainst all interfercnee; but the use of the
tangible property which is munufactured by means of the
invention s not taken out of State control by the patent
right.

In so far as the decisions treat n patent right as superior
to State laws, they evidently throw upon Congress the duty
and responsibility of passing all laws which the interests of
the general public demand.  And it is scarcely to be denied
that the subject has not received proper attention,  There is

Aurom oil.”

Lone class of frauds from which farmers and dwellers in rural

districts, especially foreigners not well acquainted with our
language and business customs, have suffered extensively.

| It has been common for agents to travel through small towns

and villages, offering 1o sell county rights, or to appoint local
agents, for some new and patented inveotion. There are
“various forms in which such business is done; sometimes the
traveling salesman offers to furnish the manufactured article
in quantities for sale; sometimes he offérsa license to manu-
facture within a limited territory; sometimes an agency to
sell rights. But his negotiation always tends toward ob-
taining a negotiable note, or something which he can turn
1 into a note, from one of the ** solid men ” of the place. In-
' deed there ure several instances on record in which a person
who could not read has been led to sign a note by assurances
that it was only a paper appointing him afent; or in which
one who could read has been enticed to sign a paper ingen-
 iously printed as an ordinary coolract, but capable of being
| changed into a negotiable note by cutting off one end. of it
'1f the note were held when it fell due, and sued by thesgent
himself, the honest villager who made it would bhave some
chance of oblaining justice; for if hie could prove the fraud
he would be released. But the agent never keeps the note.
When it falls due, the maker fiuds that the agent almost im-
mediately got the note discounted and went on his way to
parts unknown. The note is owned by “an indorser for
value and without notice.” Now a familiar rule of law for-
{ bids the maker of a note to make defenses which would be
perfectly good aguinst the payee, when the note is presented
by one who bought it innocently before it wasdue. Thus the
swindle is completed.

Congress has taken no pains to suppress these frandulent
dealings; yet when some of the States bave endeavored lo
protect their cilizens against these traveling patent salesmen,
the objection has been made that their laws are unconstitu-
tional; that the manner of selling a patent right is wholly
within the care of Congress. This is probably true; but
forms a reason why Congress should pass a proper luw.

— . -

WATER GLASS. :

1In 1649 Von Helmont discovered that when in the prepara-
tion of glass from sand and slkali an excess of alkali was
used the glass dissolved in boiling water, butit was not until
1828 that water glass as now known was prepared and prac-
tically utilized by Von Fuchs, in stereochromy or slid color
painting, in mural and monumental decoration, and for the
preparation of varions cements and artificial stones.  Water
glass, soluble glass, or silicate of soda, as it is variously called,

-, possesses, when properly prepared, many unique and valuable

properties. In cold water it is nearly ivsoluble, or dis-
solves very slowly. In boiling water it dissolves with facility
and remains in solution whea the latter s cooled.  Water
containing 80 per cent of the glass in solution ix of udm
consistence,and may be used as a transparen t varnish on
substances; on. mmw.mﬂﬂu tat
moisture and change of temperature very well. Iﬂt
used extensively as a vehicle for certain pi i

over all painty or nmmmp!‘.
whon used o0 woods nm
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Scientific Amevican.

from Philadelphia to Boston in o steam wagon.
5o far as to design sleepiog cnrs and other rail-
conveniences so fur boyoud the comprehension of his

 that his reputation for snity was griovously en.

~ In 1802 Trovithick and Vivian obtained a patent for im-
| provements in steam engines and their application to the
propelling of carriages, and two or three ** pufling devils
were mide by them that year and the year after for use in
| London, They were nble to make five or six miles an hour
on common roads, but the enterprise was, after all, o failure.
The nest attempt of Trevithick was a high pressure loco-
motive engine for railroads, built st Pen-y-darran, in South
Wales, in 1804, It ran well and did good service, but its
weight finally broke the cast iron plates of the tramway, and
it eame 1o griel with broken axles. In 1805 a similar engine
was constructed at Neweastle. 1t ran backward aod for-
ward quite well on & temporary track, but for some reason
it wis never put upon the road.  After many years' service
as a statlonary engine it was set aside, and finally found an
honored resting place in the Patont Museum at South Ken-
sington. In 1808 Trevithick was running anotber locomo-
tive—the ** Catch-me-who-can "—arocund a circular track in
London, for exhibition purposes. In 1811 John Blenkensop
patented n rack rail for a steam rallway, and had constructed
an engine in which, for the first time, there were employed
two double-acting steam cylinders. It was built by the en-
gine firm of Fenton, Murray & Wood, of Leeds, Trevithick's
patent being still alive. This engine (with others) began
running on the railway from Middleton Collieries to Leeds,
August 19, 1812, nnd continued in use for many years,

Here was the real beginning of practical steam milroad-
ing. Within a year after the introduction of Blenkensop's
engines, three different methods of effecting steam locomo-
tion were patented in England. The smooth-wheeled engine
“Pufing Billy,” now in the Patent Museum at South Ken-
sington, was put to work in 1813. Stepbenson made his first
engine in 1814, departing from Blenkensop's plan mainly in
using smooth wheels. Springs were introduced in 1815,
But little progress was made during the next ten or twelve
years, though quite a number of engines were built by
Stephenson and others.  In 1827 Timothy Hackworth built
the ““Royal George,” the first of & new type, the nearest
approach to the modern locomotive that bad been designed.,
In 1829 Robert Stephenson (not his father, as is commonly
reported) built the “ Rocket,” in which the multitubular
boiler appeared for the fivst time. It also had an improve-
ment in the blast pipe arrangement of Hackworth. The
“Rocket,” came out abead in the celebrated competitive
trial of locomotives on the Liverpool and Manchester Rail-
way, in October, 1829; and it was the successful application
of steam locomntion on this foad that insured the final vie-

Besiese aonani o sus ainsem senes
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thoroughly mixed, are put into clay pots

glass is added, a clear sirupy liquid or a nearly color-
ly, according to circumstances, is obtained. These
may be diluted with hot water.

solution containing about 80 per cent of the glassis in
t demand. It is quoted at fifty cents per gallon, put
barrels or kegs.

L THE STEPHENSON CENTENARY.

"~ One of the notuble features of the celebmtion of the
 hundredth anniversary of the birth of George Stephenson, at

Neweastle, England, Juve 9, was a parade of locomo- |

tive engines. To thix the leading rallway companies con- tory of steam transport and inaugurated the modern rallway
tributed typical examples of the best modern locomotives for system of Great Britain. =
passenger and freight traffic, besides o considerable number o sSyibes s xn

of early locomotives, or so much of them as remaived after R 27 )

the numerous ulterations and repairs they were subjected to THE GREAT COMET NOW IN SIGHT.

while in use, In the latter cluss was the engine called | The comet which made its appearance to the naked eye
“ Locomotive No, 1," built at Newenstle in 1825 by Steplen. | in the northeustern sky on the morning of June 28, and

X son for the Stockton and Darlington Railway Compuny, | was seen from many points between Hartford, Conn., and

Another was the ©* Billy," fourth of its class, built by Stephen- | Ban Francisco, Cal,, is perhaps the comet lately reported by

j ‘son & Co, in 1880, ‘This wus a four-wheel coupled engine, | Dr. Gould, of Cordova Observatory in South America. It
e a8 was o similar specimen engine from the Old Hetton Col- | appeared, nfter its perhelion passage, in the constellation
= liery, which contained only the cast iron dome on top of the | Auriga, about cight degrees from Capella, with a bright

boiler, the steam pipes, and the feed pump of the original, | center and o tail fifteen dogrees long, It promises to be a

conspicuous object in the heavens this summer,

the rest having been removed when the engine was rebuilt
The new comer was almost simultancously discovered in

in 1874

The propriety of ascribing so much honor to Stephenson
has been seriously questioned, and his right to the compli-
mentary title, ** Father of Modern Railroads,”™ has been dis
puted, It 1s true that Steplhienson invented neither the rail-
way nor the locomotive engine; the distinctive features even <‘
of his successful engine may be aseribed to others; neverthe- |
less Btephenson had so much to do with the genesis of the
modern rudlway system, and his work was of such a vital
character ut the eritieal moment when the promise of the
locomotive was being put in the way of fultillment—at the
moment whoeo stenm transit on rails was first made o praeti-
cal and profitable certainty—that he is fairly entitled to
have his nume pluced at the head of those to whom we owe
the rallway as it s, !

Railways of a sort were in practical use before Stephenson |
was barn, and for more than s century the steam wagon hind |
been the dream of inventors,
constructed a small model locomotive engine.
later Cugnot was al work upon o steam carringe cmploying
two open-topped high pressure steam eylinders, the plston
rods working upon the same axis, o bis patent of April 28,
1784, Watt deseribes an improvement on ““steam ongines
which are applied to give motion to wheel carringes for re
moving persons, goods, or othee matters from pliceto pluce,
in which cases the engines (hemselves must be portuble

Fifty years

In the same year (1784), when Slephenson was but three |

yeurs old, Willlam Murdock made o working model of n
high pressure locomotive, which is said to have performed
well; but he abandoned his experiments in that direction
through the remonstrance of Watt.  On the expiration of
Wait's patent in 1801, Richurd Trevithick made a steam car
riage which ran very promisingly on a common road until,
through bad steering, it was overturned fo n diteh.  In the
meantime our own ill-apprecinted inventor, Oliver Evans,
had worked upon the same problem with such success that
he confidently predicted that the child was then born who

As carly ns 1698 Papin had |

this country, by P. H. Thompson, Blufton, Ga.; by T. L.
Edwards, Haverford College, Pu.; E. L. Larkin, New
Windsor, and several others, We are indebted to Mr,
Thompson for a special telogram anvouncing his interesting
observation,

A correspondent of the New York Sun reports the dis-
covery of the comet ot o little before 2 o'olock AL M., June
25, ot Washington. This we bellove s the very carlicst
slght of the stranger, and may ontitle the observer to the
Wiarren prize of $200.  The st appenrance of the comoet is
thug deseribed by the Sun gorrespondont ;

*Just before 2 o'clock this morning the writer wias sum
moned toun upper story window by n night watgher in the
botel.  Pointing to the horizon just east of the Georgetown
Helghts, the watcher said: * Don't you see that distant fire?’

** Bhooting up from the horizon was a bright, silvery, per-
feotly defined, and stendy  stream of light, fun shaped, It
wis wholly unlike the light of o distant conflagmtion, The
stream seemed to reach further and furthor up, pointing to
tho pole stur,  The boundary Hoes were well deflned, and
It waos no fire. There were nong of the waves
af Hght nuggesting nn aurors) display.  The distant glitter

converged,

!
of oo moving eleatrie Hght was (he only oxplanation that

could be glven of the singular phonomenon. Suddenly

" there wroso from the horizon o hrdlliant disk of light, biright

04 Vonus ot her breightest, nud fully o large o8 that planot
appenrs,  Ioto thix disk or nualeus the faoshaped stream of
Hght converged,  There was o longer any doubt; it was
the bursting into view of ncomet, the like of which bas
not been seen sinee Donat's comet of twonty three years ngo.

" The comot rose rapidly und became o splendid object. At
do'clock it was about fifteen degroos above the horizon and
forty five degrees north of the moon. At this altitude the
tall was about ten degrees long. It moved apparently
rapidly in an casterly direction, and was visible until after
sunrise,"

17

At half past four it was seen at Bodie, Cal, where the
nucleas was well defined and the wil brilliant. It was
observed at Tombstone, Arizona, at four A M., with the
nucleus apparently balf the size of a full moan, and the tail
fan shape and very brilliant.

A dispatch from London eays the new comet in the north-
ern beavens can be scen by the unaided eye even in the
morning twilight. It is predicted by astronomers that
before the first of July it will be visible all night.

The identity of this remarkable_ body will doubtless be
soon determined. Professor Lewis Swift thinks it may pos-
sibly prove to be the great comet of 1812, which !Ill been
expected 1o reappear in this quarter about this time.

Dr. Gould, of the National Olservatory of the Argentive
Republic at Cordoba, 8. A., aunounced, June 1, the appear-
ance there of a large comet which he suspects to be the great
comet of 1807, though that comet was not expected to retarn
for some fifteen centuries,

J -

Concentrating or Storing up Eleetricity,

We give, on anotber page, extracts from su able review
and criticism by Mr. Geraldy, of the performances and
claims of the new Faure battery, We also present an illus-
tration of the use of the battery in propelling & boat on the
river Seine, ut Paris, The battery bas also been applied to
drive & passenger omuibus in Paris, with promising results,
80 the newspapers state, =

Mr. Geraldy points out very clearly that the battery is not
capable of delivering such a large percentage of energy us
has been claimed for it; and his conclusions scem to be well
sustained. We also have a letter from a correspondent in
Paris who tells us that the invention is classed there like the
Keely motor, and that the most extraordinary efforts are
being made to force the sale of stock shares in the patents,
which no doubt sccounts for the published inaccuracies
which Mr. Geraldy mentions, .

In London Professor Osbhorne Reynolds has deemed it
necessary 1o publish a note, cautionary to the public not to
be misled by the enthusiasm with which Sir William Thom.
son views the new battery. Professor Reynolds makes the
point that in & pound of conl there are stored up eleven
million foot pounds of energy, while in a seventy pound
Faure battery there is only one half that amount of energy.
He also reminds the public of other modes of transmitting
energy, such ns wires, ropes, compressed air, etc., which he
thinks have been found wanting.

All this is very well.  Let all possible deductions be made,
and still we think it will appear that the new battery con-
tains qualities ard powers that promise to render it s most
useful appliance in the arts. While it is true that coal is
far superior in the quantity of stored-up energy, i$is
true that the coal must have the weight of a Steam
added to render it available to drive a small boat or n car-
riage, for example. We are inclined to think that Sir Wil
liam Thomson is doing the public a better service ih prac-
tically experimenting with and trying to find out how the
new battery may be best applied to the wants of man, than is
Prof. Reynolds in discouraging these efforts of his col-
league. i il
Exhibition In Orizaba, Mexico,

It is announced that a scientific, azricultural, and indos-
trial exhibition will be beld at the city of Orizaba, Mexico,
in November next, under the auspices of the Government of
the State of Vera Cruz.  Arrangements have been made for
all necessary space in the exhibition building for exhibits
from the United States and all goods intended for exbibition
are exempted by law from import duties, Reduced rates for
passage aud freight have been secured from points in the
United States to Vera Cruz, and a cordial invitation has been
extended to citizens of this country 1o participate in the
exbibition, cither ns visitors or exhibitors.

A Large BHelt.

What is deseribed ns one of the largest belts in the world
was lately finished at Bingley, Edgland, It is 132 feet long
nud 6 fect wide, It is two layers, the outer layer huving
three seetions, of which the middle section is 36 inches wido
oud the two side sections 18 inches each.  The inner layer is
in five strips, in the following order, beginning at one edge:
First, 14 inches wide; second, 8 inches wide: third and mid.
dle, 28 inches wide; fourth, 8 inchies wide: fifth, 14 iuches
wide.  The belt is both wire-stitehed and hand-sewn, und
l!xf: arrangement of the strips, it will be seen, breaks the
Joints very effectively. It is to work considerably under its
power, being intended to transmit only 600 indicated horse

powerover a flywhcel and drums of 71 fect and 7 feet respec
tively.

—

Tho Sourco of Much Noise,

At Granville Corners, Mass,, o conple of men began the
work of drum muking in 1858, Now they have o fivestory
factory, 110x40 feet, from which they bave tornod ouk
70,000 drums.  Thoy were mostly toy deums, aud were made

of wood, tin, brass, snd nickel.  The drumbeads ‘
up 80,000 sheep sking. Pk

Messrs. Williams, White & Co., of Moline, 1,
trated in our issue of June 11, is belng exi
in shops having considerable iron bending to
privcipal application in the manufacture ﬂ
wagons, and wherever a number of M \
the same form are required. Ly

We are lnfo};u.o:l‘tbnt‘uw'mlng muching made by




- Nl ‘engraving represents & new cattle ringer recently pat
ented by Mr. Horace E. Barnes, of Lee's Summit, Mo.

‘A is the fixed jaw, which may be similar to the corre-
sponding jaw in an ordinary punchiog tool. It is provided
at the point where the punch engages it with a cushion of
rubber or leather. The movable jaw is made in two parts,
B, arranged to work side by side, and both pivoted to the
jaw, A, as if made in one piece. The part, B, is extended
into a bandle, corresponding with the handle of the fixed
jaw, A, and its tip carries the punch, D, which is similar to
that of an ordinary punching tool. The movable part of
the jaw, B, corresponds in shape with the fixed part for a
portion of its length. The front portion or tip is extended
beyond the tip of the fixed part and formed
fnto a ring, through which the punch, D, works,
and its rear portion is provided with a slot, of
ellipsoidsl form, in which works a thumb screw,
C, the threaded portion of which screws into
the part, B. The handles are thrown apart by
a-flat spring attached to one handle and bearing
agaivst the other.

In using the instrument the handles are
pressed toward each other just sufficiently to
prevent the punch from protruding beyond the
surface of the ring. The screw, C, is then
turned so 88 to place the thumb piece trans-
versely scross the widest portion.of the slot,
which holds the parts in such position that the dis-
tance between the ring and cushion on the oppo-

- Scientific Amervican,

rogulator, When the pistons rise the pipe leading to the
bollor will be closed, and when the pressure is removed from
the lower piston, the water pressure forces both pistons
down, and opens communication between the supply pipe
and the boller feed pipe

Every enginecr knows the advantages of having an equan-
ble supply of water. It obviates danger from low waler,
Insures dry steam in o properly constructed boiler, nnd saves
fuel and lnbor.

The inventor informs us that this deviee has been in suc-
cessful use for some time past, and Is considered more reli-
able than any attendant can be. It is compaet and simple,
requires no packing, aod needs little stiention. 1t will be

pecn that the water supply Is controlled catirely by steam,

BARNES' CATTLE RINGER.

site jaw corresponds with the thickness of the gristle be- | and that the duty of the float is simply to turn the steam on

tween the nostrils of the animal
applied to the nose, and when the punch and ring are at

the point where the hole is to be made the thumb screw is |
given a guarter turn, so that it can work in the slot.  This |
allows the punch to protrude beyond the surface of the ring |
s0 as to punch the hole as desired when the bandles are
pressed toward each other.  When the handles are released
the spring forces them outward, so as to withdraw the
punch, D, within the surface of the ring, and the thumb
screw, C, is agsin turned so as to bold the parts in the
former position. The tocl is then partly withdrawn from
the nose with one hand, and the nose ring placed in position
with the other hand. By this construction provision
is made for punching a neat hole and for

inserting and withdrawing the instrument with-

out unnecessarily cuiting the animal or marring

the extremities of the hole as punched, and also

for clearing the punch from the hole by means

of the ring.

~ IMPROVED FEED-WATER REGULATOR.

We give an engraving of an improved feed-
water regulator, lately patented by Mr. Charles
H. Kuline, and is being manufactured and intro-
duced by the Kuhne Regulator Company, Limit-
ed, of Corry, Pa. Fig. 1 isa perspective view
of the regulator with a portion broken away to
show internal parts; Fig. 2is a vertical section
of the steam and water cylinders; and Fig. 3 is
a detail view of the steam valve which is ope-
rated by the float. The larger cylindrical ves-
gel or float chamber is connected with the boiler
above and below the water line by two horizon-
tal pipes, each provided with a valve by which
commupnication with the boiler may be stopped.

The float in this vessel is connecled with a
lever connected with a valve for opening com-
munication betweén the float chambers and the
larger of two cylinders, placed axially in line with
each other and sbove and at one side of the float
chumber. These two cylinders are accurately
bored, and are each provided with a piston at-
tached to opposite ends of a common piston rod.
The upper cylinder is provided with a water-sup-
ply pipe at the top, and two lateral pipes placed
oneabove the other. The upper of these two pipes
leads to the water space of the boiler, the lower
one is the overflow. A guide rod extends from
the float downward into a pipe terminating in a
small cock, which may be opened from time to
time to keep the pipe clear.

The apparatus is attached to the boiler, so that
the float is on the water line. When the water
in the boiler falls & small distance below the
usual working level, the float drops, and opening
communication between the steam spuce of the
float chamber and the spuce below the piston in
the larger cylinder above, the piston is foreed
upward and carries the smaller piston with it,
closing the overflow pipe, when the water forced

in by the pump passes through the upper or feed pipe into |

the boiler, and is retained by a cheek valve, When the float
is raised by the increase of water in the boiler, 0 as to shut
the steam from the lower side of the piston, the pressure of
wiuteron the smaller piston pushes it down so that the water
pasees out of the
boiler.

Should it be desirable to use water from the street mains
the upper lateral pipe will be dispensed with, and the open-
ing into which it is screwed will be
which was used as the overflow

overflow instead of going into the

plugged.
will now

The pipe
be taken to the

The ionstrument is then [ and off from the actuating mechanism,

Further information may be obtained by addressing the
Kubne Regulator Company, P. O. box 606, Corry, Pa.

P ——
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MECHANICAL INVENTIONS,

An improved milling cutter has been patented by Mr.
Alfred Muir, of Manchester, County of Lancaster, England.
This invention i= applicable to eylindrical milling cutters and
globe-shaped cutters, and to cylindrical cutters having
curved, rounded, taper, or flat ends, also to face cutters and
to reamers.  The teeth are formed on the cutteror reamerin
the usual way, ahd then spiral grooves are made around it,
thus dividing the faces of the cutting edges. In making the

]71.
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KUHNE'S FEED-WATER REGULATOR.

spiral groove the edge is undercut to muke clearance at one
side, and afterward the other side of the groove is cut out,
thus giving clearance st both sides of the entting edges.

Mr. John Grein, of Maine Prairie, Mion | has patented an
improved wrench for use in olling carringes and for other
purposes, which is so constructed as 1o hold the nut when
removed in such manner that it can be replaced without soil-
ing the bands,

Mr, Johin Hyslop, Jr., of Abington, Mase,, has patented a
machine for cutting, shaping, or finishing the heads of tacks,
nalls, and rivets, which is so constructed as to make all the

boiler, and the feed water will be taken in at the top of the | heads uniform in shape aod size.

VW LIS
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Summer Conventions,

Among the important conventions rece ntly in session are
several at such a distance that only the briefest accounts have
been telegmphed,

The Society of Civil Engineers began ts
thirteenth annual meeting in Montreal on the 15th The
members were welcomed by Mayor Beaudry and Prine ipal
Dawson, of McGill University.

The Associated Maltsters of the United States mot nt
Ningara Falls the same duay

American

The American Railway Master Mechanics met for their
fourteenth annual convention in Providence, R. 1., June 14,
ninleen States heing represented at the opening session.
The secretary’s report showed a membership of 197. A
paper was red from Reuben Wells, of Louisville,
Ky., upon the manner of riveting boilers, favor
ing butlon-set riveting above hand riveting. The
paper was generally approved. A report from
Jucob Johann, of Springfield, T, favored a
straight style of boiler rather than the wagon
top. A committee was appointed to consider
the propriety of adopting a standard gauge, A
commitiee was appointed to report on the most
cconomical plan for running locomotives, The
next day Mr. James M. Boon, of Fort Wayne,
Ind., reported for the commitiee on the best
means of producing combustion of bituminous
coal in locomotives, Mr. W. Woodcock, of
New Jersey, for the commitice on the best form
of locomotives, reported in favor of the Amen-
can eight-wheel as best for express passenger service,

The fourteenth anoual convention of the Master Car Build:
ers of the United States and Canada began in this city on
the 14th. A large number of delegates were present. The
first session wus devoted chiefly to the discussion of proposed
amendments to the constitution relative to membership,
The chief interest centered on a proposition to make eligible
for representative membership avy person having a practi-
cal knowledge of ear construction, and to give to such a
member all the privileges of active members, and in addition
thereto in all mensures pertaining to the adoption of stand
ards for car construction, or the expenditure of money, one
more vole for each thousand cars owned by the company he
represents. It was conlended by those favoring the pro-
vision that it would gain for the association the
active interest of the heads of the various mil-
road companies. and by those who opposed it
that too much power would thereby be given te
the wealthier corporations. The matter was
finally referred to a committee of five, to be re-
ported on at the next annual meeting. The re-
mainder of the morning session was occupied by
the discussion of the report of the committes on
brake-shoes,  The alternoon session was devoted
aliogether to discussion of the rules governing
the interchange of freight cars between roads.
The rules relate to the condition of cars, iuspes-
tion at the time of interchange, and payment
for repairs and for cars destroyed while in the
custody of other roads, Among the important
subjects to be reported on by committees ap-
pointed last year at Detroit, are, ** How 1o Pre.
vent Accidents and Injury to Train-men,” **The
Best System of Train Brakes for Freight Cars,”
“Standard System of Screw-threads for Nuts
and Boli=." An interesting feature of the con-
vention is an exhibition of recent inventions rela-
tive to improvements in rolling stock.

The American Pedological Society convened
in this city on the 13th. President T. C. Duncan,
M.D., of Chicago, read an important paper on
“Pwdology as a Specialty,” in which he urged
8 larger attention to those diseases which occa-
sion the terrible mortality of children under five
years of age. Dr. S. Lilienthal, of New York,
read a paper on infantile eczema. Otber infan-
tile diseases were discussed, such as tousillitis,
gastro-enteritis, capillary bronchitis, ete.  The
officers for the ensuing year are: President, Dr.
8. Lilienthal; Vice President, Dr. W. B. Cham-
berlain; Secretary, Dr. W. P. Armstrong; Board
of Censors, Dr. George F. Foote, Dr. T. €. Dun
can, Dr. M. Deschere, of New York; Dr. E M.
Jones, of Tauoton, Mass.; and Dr. D. Foss, of
Newburyport, Mase. The president then ap-
pointed the following gentlemen to propare
papers to be read at the next convention of the
society: Prof. Dr. W. Owen, of Cincinnati, on
chronic eczema; Prof. Dr. M. Deschere, on capil-
|.ry bronehitis; Prof. Dr., W. C. w‘q 0‘ Olll-
cago, on diphtheritic croup; and Prof. Dr. J. P.
Mills, of Chicago, on elemontary infantile foods.

The American Tnstitute of Homeopathy began its thirty-
eighth annual session at Brighton Beach, Coney Tslund, June
14, with s large attendance. In the usual address the presi-
dent, Dr. J. W. Dowling, of Brooklyn, said that there were
6,000 physicians in the United States whose practice was nc-
cording to the homeopathic law: there were 11 homeopathic
medical colleges, no less than 38 homeopathic hospitals, 20
dispensarics, 28 State societies, 92 local societics, and 16
medical jouroals. In a paper on personal hygiene as to
fluids drunk, Dr. George M. Ockford, of rlington, V&
mont, spoke of the need of caution with regand to the use




Scientific American,

’ IMPROVED WAGON SPRING.

The engraving shows an fmproved wagon spring Intely |
patented by Mr. Christopher Heinon, of Fort Laramie, |
v | Wyoming Territory, and designed to lessen the concussion
- | between body and bolsters, The bolster, A, is supplied at
the ends with removable standards. and with sockets, B,
| formed in one plece with o saddle plate fitted on the bolster.

. | Inverted sockets, O, made like the sockets, B, but somewhat

y the pursuit of
! could ho used without disadvantage
rage in southern olimates, but in the north once n
generally be the limit, as dyspepsia and nervous |
frequently followed the coffee habit when in-
pdulged.  He recommended caution in the use
most valuable of beverages and foods
elean, but exceedingly lisble to pollution and
‘in the propagation of diseases, having in o
erty of absorbing putrescent matter with-
ng detectable by the senses,

- Advantages of Eleotrie Ra'lwayws,
xtended necount of the construction and working
“of the & cluctrie milway at Berlin the London Z¥mes
1  first among the advantiges which the cleetrie
“motor has over stenm or compressed air for passenger trans-
clrcumstance that no heavy machinery bns to be
o) ‘about to set the train in motion. The carringes can,
~ therefore, be built in a lighter manner, thus reducing the
power necessary to move them, and permitting all bridges
', and other supersiructures to be built more cheaply than
~ usual.  Beveral carringes, cach with a dynamo machine, can
~ be joined to one train, and by this distribution of motive
y power much steeper inclines can be overcome than when the l
~ same train s drawn by a single locomotive. In addition to
the ordinary brakes, means can be provided to short-cirenit |

“ ~ the machines on the earringes, and to cause them to nct as
e very powerful brakes. The use of large stationary engines
| reduces the amount of fuel necessary to develop a certain
i _power on the traveling carringe. and if waterfalls ean be
J utilized the cost of working these railways can be further

diminished. It seems probable that such railways can be |
usefully and economically constructed to facilitate the traffic
in crowded streols, or in situntions where local circumstances
favor their application.  From all that bas been done during
the last few years it is evident that the art of transmilting
power by electricity has advanced rapidly, and that its prac-
tical application is continually gaining ground.

A Vessel Wrecked by a Water Spout.

i The brig Bogota recently arrived at New Bedford, Mass,,
= baving oo board a party of shipwrecked maricers composed
of the officers and crew of the wrecked British brigantine
Florence May, who were picked up in the ocean, about 600

P miles from this coast, their vessel having been almost torn |
to pieces by a water spout. Captain Cochran, of the May, |
I says that he sailed from New York May 13, with a crew of |

eight men and one passenger; weatber was good, and May
23 the vessel had reached lutitude 35:42, longitude 65:26,
and was lying becalmed ; at 2 o'clock A M., she was struck
in the bow by a waterspout, which hit ber so forcibly that
she was opened forward, her jibboom and head gear were
twisted off, and the vessel severely strained and her seams
opened, causing ber toleak badly.  The pumps were at once
started, and for three days she drifted about in an unman-
agenble condition. Fortunately the weather was good, and
but little difficulty was experienced in keeping her free
from water, but on the third day one of the pumps gaveout,
the water began to gaio io the hold, and the boats were pre-
pared for leaving the brig; but at this juncture the Bogota
appeared and rescued the crew, with their personal baggage,
The Florence May was 213 tons burden, and was loaded
with a miscellsneous cargo, consisting mainly of flour and
grain. = N
Quick Telegraphy.

The Direct Cable Company and the Eeening Telegram of
this city seem 1o be justly proud of a recent feat in rapid
telegraphby, by which the result of the Derby mce in Fog-
land was announced bere in advance of all other mediums
of communication. The Telegram
prise, had an operator and instrument on the grand stand
at Epsom, The remainder of the story is thus recorded
“Horses got away at 10:21:5, New York time
passed winning post 10:23:55, New York time
resched New York 10,24
5 seconds."

with its usual enter

Iroquois
Result
Time oecupied in transmission,

— - —
Electrienl Light Patonts,

About 175 patent
relating to electrical lighting, in this country, and about

bhave so far been granted for patents

three hundred more applications for patents thereon are now
pendiog
When we consider the large number of patents now exist

ing for It'lv:-lu;vhlnz' fnstroments lc'll‘lbllll“"", alarme, elee

trical battories. switches, and the divisions of elecirienl
devices, it will readily be understood that the Patent Offlee
ut Washiogton is rapidly becoming a great store house of
noveities reluting to electricity, und that this branch of inven

tion Iy nlready one of extraordinary magaitude,

1""7. R,
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HEINEN'S WAGON SPRING,

shallower, are secured to a bar extending parallel with the
bolster, A, and guided by the standards. In the sockets, B, |
are placed springs, D, which may be either of rubber or|
steel. The upper ends of these springs arc received by the
sockets, C.

With this construction the body of the wagon has an elas-
tic support, which relieves it from shocks and the running
gear of the wagon, and at the same time relieved from the
downward blows of the load.

This device ean be readily applied to wagons already in
usge, and will not only break the concussion between the
body and bolster, so as to avoid injury to the load by jar-
ring, but it will increase the durability of the wagon.

Fig. 1 is a perspective view of one end of a bolster having
the improvement applied, and Fig. 2 is a transverse section
showing the relation of springs, sockets, and bolster.

IMPROVED AIR PUMP.
The illustration represents a p%nu-rful double-acting hand
pump for air or gas lately brought out by Mr, H. Weindell, 405
N. Fourth street, Philadelphia. A smaller pump for oir oaly

WEINDELL'S AIR AND GAS FUMP,

was ilusteated io this paper on Ogt, 16, 1876, in which the lead-

ing principle is the same as in the pump now lusteated, The

present improvements made consist mainly In greater sim-

plicity and different construeton in the pumplog cylinder’
1o ndapt the muehine to more varied s '

By moving the hand lever, conslsting of the frame contain: |
ing the slide rod, piston, and piston rod, the two flywhieels are
rotated, und the momentum seguived by these is sufMelent to
bring the cylinder to o point where the resistance of the com-
pressed nir is equal to that in the receiver, At this polot the
slide rod (on hand lever) and the crank (formed on the fly
wheel) stund at such an unglo as to work like u togggle joint

‘and compress and expel tho air with great force.

19

The particular pump shown is expreasly designed as ex-
baust pump. 11, therefore, has o long stroke (0 inches) and
very large and light inlet valves of 234 inches dinmeter, con-
sisting of leather plates backed by sheet brass. The flywheels
are 15inches in diameter, and the entire machine is very
strongly built, weighing almost 70 pounds. It will, when
compressing air it its regular working speed of about 110
revolutions n minute, readily give in its 2§ inch cylinder 32
pounds pressure to the inch.  In exhausting it will also
quickly raise mercury within three-quarters of an inch of the
barometric pressure.  This s with valves actuated by ale
pressure only. The same pump is also built for u better
yicuum yet, having for this purpose valves operated by frie
tion only, aud a simple contrivance connecting automatically
for o short time at ench stroke both sides, thereby answering
s a Babinet cock, making very complete exhaustion possi-
ble.

—— = e
Tho Lady Franklin Bay Colony.

The members of the Arctic expedition under the com-
mand of Licutenant Greeley, have assembled at St. Johns,
Newfoundland, intending to start July 4, for Lady Frank-
lin Bay. The whaling stenmer Protens bas been chartered
for the conveyance of the enlisted men and officers detailed
by the Signal Service Bureau for the expedition. The per-
sonnel of the expedition s us follows:

Lieutenant A. W. Greeley, Fifth Cavalry (in charge); Lieu-
tenant James B, Lockwood, Lieutenant Frederick T Kislin-
burg, Sergeants Edward Isracl, W, 8. Fewell, George W.
Rice, and D. €, Ralston, of the Signal Corps; Sergeants D.
L. Brainard and D. Sion, and Corporals D. C. Starr and N,
Sailor, Sccond Cavalry; Corporal P. Grimm, Eleventh Tn.
funtry; Corporal J. E, Elison, Tenth Infantry; Privates
Black and Gardiner, Signal Corps; J. Frederick, Second
Cavalry; J. Ryan, Second Cavalry; W. Ellis and T. M. Con-
nell, Third Cavalry; Charles B. Heory, Fifth Cavalry; J.
Bender, Francis Long, and W. Whistler, Ninth Infantry;
J. H. Bredbrick, Seventeenth Infantry; and W. H. Cross,
general service,

The expedition is intended to establish a permanent scien-
tific colony at the most suitable point north of the eighty-
first parallel and contiguous to the coal seam near Lady
Franklin Bay. The official instructions provide that after
leaving St. Johns, N. F., except to obtain Esquimau bunt-
ers, dogs, clothing, ete., at Disco or Upernavik, ouly such
stops will be made as the condition of the ice necessitales,
or as are essentinl in order to determine the exact location
and condition of the stores cached on the east coast of Grin-
pell Land by the English expedition of 1875.

The main purpose of the colony is meteorological olser-
vation, the station being one of eight or more to be estab-
lished for such work by the United States, Russia, Norway,
Sweden, Holland, Denmark, Austria, and probably also by
Germany, France, Greal Britain, and Canada.  The Ameri-
can colony engage in the work of geographical explomtion
by sledge parties, and will give careful attention to the col-
lection of specimens of vegetables, animals, and minerals,
Incidentally they will keep a sharp lookout for the Jean-
nette expedition, which may drift into that quarter,

Dritting Half a Year,

The following report of the rescue of nine Japanese sail-
ors by the Pacific steamship City of Pekin, is printed in the
San Francisco Chronicle of June 18: The Japanese had
becn blown out to sea in a storm which occarred December
9, 1880. They lost their masts and rudder in the storm, and
had been drifting at the mercy of the winds, they knew not
where.  After their own provisions were exhaunsted they sub-
sisted on their cargo, mostly beans and dried fish, and such
rain waler as they could cateh during the six months which
had elapsed since the typhoon occurred. They had burned
most of the small woodwork, doors, berths, windows, ete.,
of their vessel for fuel, and were on short food rations, 40
beans per day for each man being the allowance. Their
fire, when put out from time to time, they bad rekindled by
rubbing two picces of wood together. They had given up
all hope of ever seeing land or anything human again, when,
on Saturday, the 28th of May, in latitude 38° 3% north,
longitude 143" 54 east, about 300 miles from the Bay of
Yeddo and Yokohama, they sighted the Peking on the wide
waste of water. Captain Berry, in answer to their signals
of distress, bore down and sent one of the boats off with an
officer and the doctor to examine into their sanitary condition,
and the poor souls were soon landed on her deck. One of

tueir number had died the day previous from exposure, hun
ger, and anxiety.

—— . — e
Discovery of an Aztoc Cnlendar Stone,

The World's correspoudoent at Mexico reports the discovery
of a vew Aztee calendar stone. It was found, June 9, by
Captain Eavans under a dilapidated Indian hat, which stood
on the place that once formed the favorite gardon of the
Texcocan ** Poet Prince " Netzihualooyotl. It is a stone
slab, eight feet by six, covered with hievoglyphs, und vear
the conter of it 1« a clearly cut calondar—similar to the far-
famed **Aztec Calendar stone” which is vow sttached to
the cathedral in the city of Mexico, The stone £oes 1o the
Mexican National Muscum.  Further excavations are to be
made ou the same site, and since King Netzal
** the Wise " bullt his palace on a hillock on which the resi.
dence of the sovereign lords of o more ancient nation had

stood, it is probable that further researches in loculity
may lead to Interesting discovories, el
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shell plates, which did not break, were
tensile strength, and the bhead that did break
v - quality of cast iron where the rupture begao.
The type and principal dimensions are as follows: A plain
eylinder, 80 feet long by 36 inches diameter, composed of
No. $iron plates in nine courses, single riveted: the least
olserved thickness at the edge of plate was 0255,  The end
plates or heads were flat cast iron disks having suitable
flanges turned inward, with cored radial holes for the rivets
that secured them to the shell plates. Thickness of disks,
1% inches; flanges, 15¢ inches. 'Phe piteh or spacing of the
rivets was according to accepted American practice. A man-
hole was cut in the center of the front bead, 123 by 1515
inches, the form of which appeared to be not an ellipse, but
of somewhat larger area.  The gasket seat had been planed,
but the corresponding seat on the man-hole plate was not
planed, though it appeared quite as true as such castings
usually are.

The arrangement of the boilers is shown in the engravings,
by which it will be seen that two, namely, Nos. 1and 2, were
set overthe same furnace, and No. 8 by itsell over an adjoin-
ing one. The former, called the old boilers, had been in use
two years, and the latter, the new boiler, had been working
but two months prior to the explosion. Two pair of safety
valves, one pair to each system, were fitted as shown, their
connecting pipes coming through the wall of the steam dry
house under which the boilers were set.  The pair of boil-
ers had a pair of 21¢ inch, and the single boiler, No. 8, had
a pair of similar 2 inch safety valves, The main steam stop
valves, by which communication between the boilers aud
with the heating and drying systems of pipes was regulated,
were also in front of the wall, as shown. . The steam: and
water pipes were so arranged that the single boiler could be
used alone.

These boilers were insured by the Hartford Steam Boiler

Inspection and Insurance Company, and allowed to carry
70 pounds of steam. The usual working pressure appears
10 have from 60 to 65 pounds by the gauge, the pressure
Jipcreasing when the demand for steam was less than the
supply. indicating that the safety valves did not fully relieve
the boiler. The increase of pressure that might have oc-
curred with all the distributing valves closed is therefore
unknown.

The new boiler was inspected on or about the Tth of
March, and no doubt the hydrostatic test (about 100 pounds)
was applied according to law, The builder swears before
the coroner that he applied a cold water test of 115 pounds,

« and found it all tight, etc.

‘This boiler, No. 3, was fitted with the usual gauges and

_other attachments, and fed by an injector, either separately

or in common with the other two boilers. The sleam was
used for boiling dye-stuff and for drying. )
The observed pbenomena indicate unmistakably that
THE EXPLOSION
was due to a pressure a little in excess of the strength of the
weakest point of the boiler. The course of the initial rup-
tures is clearly indicated in the engravings, radiating from

| badly

" | not differ greatly from its strength when the cold test of 115

fitted man-bole plate, is bardly admissible. Its
strength, if uniformly heated to 830° or 400" Fah., would

pounds was applied.  And here are its neighbors, cast from
the same pattern apparently, that have held out for two years,
while no doubt many of the hundreds of cast iron boiler
beads now in use in Philadelphin and elsewhere in America,
are no better and have stood longer and heavier strains than
those now under consideration.

A defect is noticeable in the circular fracture, as much as

8 or 4 inches long by width of 0 to 1{ inch, in the middle

fracture should converge toward the manhole 20 as to break
the head as shown. The rupture, no doubt, began almost
simultaneously at the inner end of the four radial lines, in
which case a defect in the circular line would not affect
the weakest point at the margin of the hole.

It is not pleasant to think that a boiler which ought to
be able to stand five times the working load would be so
capricious as to blow up upon slight provocation. Senlly,

| the fireman, stoutly and persistently denies having wet this

head with his hose, although it was sought to be proved that
he did so, and it was assigned as a sufficient cause of the
breaking of the head,

Many of the steam valves were found to be closed when
dug out of the déris; in fact the writer has not seen one
that was open when found, but has seen four that were
closed, and under such conditions that no amount of swear-
ing by interested witnesses to the contrary would stand
as trath.

The diagram, Fig. 5, is a plan of the neighborhoaod of the
explosion. The buildings occupied by Gafoey & Co. are
(were) located between Martha and Collins sts., the boilers
in the lower story of the three story brick building, A,
adjoiuing the one story dye house, E. To the left is the
shed building, M, on the roof of which the dyed material
was sundried in fine weather. The dye tubs, F, were
square wooden vats, heated by direct steam, admitted by
branch steam pipes, in each of which was a steam stop
valve, controlled by each dyer, asccording to his require-
ments. G is the small detached office building of the pro-
prietors. H is the location of the two story dwellings, one
of which was badly smashed and took fire, but it was soon
extinguished. Beds, cooking stoves, and housebold uten-

of the plate and near the lower part, consisting of confluent ’
blow holes; but it is difficult to conceive how the rupture |
could start at any point in the circle from which lines of | the broken head were shot with violence as from a gun,
{indicates that the head, weak though it is acknowledged
to be, resisted considernble pressure, and at Jast gave way

[JuLy o, 1881,

of the pieces. A piece of the rear head bounded from D
into Frankford rond and landed in front of o boarding

saloon where a number of people were taking dinner,
This was warm, sald to be hot, as well as the main picce of
the boiler, which caused steam to arise from the damp
manure beap on which it landed. A rumor gained ciren.

lation that the boiler flew through the air like o glowling
meteor, red hot, but no evidence of an extraordinary tem.
perature was found on any part of the fragments,

Some search was made for the steam gange that was said
to have been attached to this boiler, but its condition could
have given no clew to the pressure at the time of the explo
sion, and it could not have contradicted other phenomena,

The fact that thé plate ano crossbar of the man-hole of

with a snap. This wreck has been studied from a disinte.
rested standpoinot, and the
CONCLUSION 18

that the flow of steam from this boiler was stopped or ob-
structed by the defective condition of the safety valves, the
distributing valves having been incidentally closed at the
noon hour, by the several workmen who were inthe habit of
| handling them according to their several demands for steam,
and that the pressure gradually increased, the fire being

active, till the boiler gave way at its weakest point, which
| was manifestly the front head.

RECENT DECISIONS RELATING TO PATENTS.
United States Circuit Court.—Eastern District of
Wisconsin.

! ROWELL ¢! al. v&. LINDSAY ¢f @l.—PATENT CULTIVATOR.

| Dyer, J.:
i 1. A patent for a combination of known parts is not in-
.

!

fringed by the use of any number of the parts less than the
whole.

2. Where some of the parts of a combination are new and
others old, and where the new parts are distinetly claimed as
| inventions, the appropriation of a part which is new is an
‘infringement.

8. Where a patentee claims as his invention only the com-
| bination which he describes, the separate constituent parts
| of such combination are to be regarded as old or common and
| public.

4. A combination must be maintained ss au entirety. If

sils in the ruins, were p;infnlly suggutive of the horrors ( one of the elements is given up the thing claimed dinppul'l.
that aitend a first-class boiler explosion. The stable, L, The different parts may perform more or less important
was also destmyed by the fl"iﬂg of ldjml walls. The | functions, but cach and all are essential to make the thing

boiler gave out by the bursting of the front cast-iron head,

which broke into four quarters, the fracture running from |
the man-hole radially, as shown in drawing; theonce the
| break ‘continued along the circular base of each guarter)
of the head, leaving the entire rim or flange outside of its

1 junction with the disk attached to the shell plates. This

rim was smashed, as shown in the cuts (Fig. 8), by the

fall upon the ground at D, or possibly by contact with

some solid object in its flight, On leaving its bed the main

portion of the boiler took a direct, nearly horizontal, course |
in the line of its projected axis, and striking the terrace al‘
(the corner of the grapery in front of the dwelling, B, it/
rose and turned to the left, some 15" or 20°, passing over or |
in front of a passenger street car, at N, which was about to

enter the station house of the Second and Third street

horse railroad, shown at C, whence the cars depart at the

opposite end on Frankford road. In striking the terrsce,

| the rear head, which was foremost in the flight, was demol.
|ished, and the adjoining shell sheet torn and turned inward, |
as seen ot Fig. 8.

which the patentee has'elaimed as bis invention.

5. A combination is not infringed by the subsitution of &
new element or of one that petformsa substantially different
function, or by the substitution of an old element not known
at the date of a patent as a proper substitute for the omitted
ingredient, or by a new combination of the existing elements
of the patented combination.

6. A patent for an improvement in cultivators claimed the
combination of u slotted beam, shank, brace-bar, and bolt,
when the parts were constructed and armnged to opemte as
and for the purposes specified : Held, that such patent was
not infringed by a machine which contained such slotted
beam, shank, and bolt, but did not include the brace bar or
any mechanical equivalent for the same.

United States Circult Court.—Distriet of
Massachusetis.
PENNINGTON ¢f al. o6, KING. —PATENT SPRINKLER.

Lowell, J.:

1. Letters patent No. 208,060, grnted to Pennington and

the mao-hole. The cast-iron head was not eompensated for|  The four quarters of the front boiler head were found Beggs, April 30, 1878, foran inprovement in lawn sprinklers,
the loss of continuity. There was simply a slight chipping scattered at various points in the foreground, the lower which describes, inter alia, “the rose C, provided with »
spot just mised sbove the general inner surface, for con- piece, in which was the feed water opening, was found on number of discharge holes, d, at the outer circumference,

venience in finishing a gasket seat upon the planing machive. | removal of a large mass of dédris, nabout twenty-five feet
The removal of the firm and tenacious skin of the iron by | from, and directly in front of its former site. Here also
the planer reduced its strength, The slight sustaining power | were found a 23§ inch stenm pipe (ensily distinguishable |

of the pinch on the gusket is an indefinite and variable fac- | from the feed water pipe of same size), in which was -l

tor, and a great strain falls upon the margin of the man hole. | stop valve elosed ; to this pipe was connected several 2 inch

80 far as the writer knows, there is no well defined and | branches, and valves, also closed when examined by the writer,
simple rules for determining the strength of flat disks with | before they were touched by any person, after the explosion.
man-holes in them. To make this front head equal inf)lr. Farran, of the Hartford Steam Boiler Inspection and
strength o the rear one, omitting now all comparison with ‘ Insurance Company, observed the same thing, and the stten-
the strength of the cylindrical portion of the boiler, it seems . tion of bystanders was called to this important fact  Mr.
evident that & rib is necessary around the man-hole of suffi-| Williams, a member of the coroner's jury, was informed,
cient depth to fully compensate for the removal of so impor- | and the valves shown to him before their removal, That
tant a part of the disk. gentieman remarked that other steam valves were also closed

Bat without a full line of ultimate experiments on the | when found, notably the one in the pipe connecting this
strength of these forms it would be difficult to specify the | boiler with the others. In fact all steam valves 1eore found
depth of the rib. closed when taken from the ruins %0 far as known.

It may be said, and i= strongly mainiained by rome eogi- | The man-hole crossbar, a pretty heavy one, with its bolt,
neers, that the concave form, shown in figure 6, is stronger | which engaged with the plate by means of a pocket in the
than the flat; but how these two forms compare in strengih | plate, into which the hend of the bolt fitted loosely, was
when they have equal inward projections, experiment only | detached when the boller head was broken and its tension
can determine, [relaxed, and it flew to the front, crossing Martha street, to

No respectable guess, therefore, can be made at how | the second door on the gross street, where it struck the brick
much interoal pressure was required to break this boiler. ' door jumb, A man was found dead or fatally injured st

Either of its heads had lesa resisting power than the cylin
drical portion, on which form pleaty of experiments have

been made, indentation of & depth Indicating that ita force was far from

The arguments used against the bydrostatic pressure as 8 being spent upon the body of the man. The mav-hole plate
test of the strength of unequally heated and complicated itself flew s greater distance In the same direction, said to
boilers, do not 8o well apply to this case, for this head was | have been more than two squares, where it lodged on top of

in a fuirly uniform condition of temperature throughout, 5o

this poiot, marked J on the disgrm, having been hit by
this plece before it struck the brickwork. It made an

'a building, This Is the longest distance traversed by any '

which holes are placed in a plane passing preferably through
the hole, B, but bored at  certain angle of inclination
through the rose, 5o as to produce the revolving motion of
ilie same by the forcible discharge of the water through the
holes," is not anticipated by sprinklers having radial arms
which are caused to revolve by the force of the water pass:
ing out through one and the same side of cach arm, nor by
sprinklers wherein the chamber or rose is caused to rovolve
by forcing the water through perforations in the same side
of ridges formed on its convex surface. , )

2. In the absence of other evidence, a patented invention
will be held to date from the time of fling the application,
and not from the time of the grant. 3

Lady Franklin Bay o number of men to form s permanen

colony for arctic exploration MW

J N




n the causes we have men-
ng his invention Mr. Lawson's
as ordivarily held. Mr. L. claims * that
iperheated it becomes as explosive as gun-
ling by ng into steam from a reduction
This explosive formation of steam produces a

v square State Board of Health. The superintendent of inspectors | average sheets are 51¢ by 6 inches. &
i tha whe ;,gﬁ‘ﬁ,‘m”m:&“ g'-?,::; of butter and cheese, Mr. Robert Orr, Ius issued  circular | Another useful mineral hwmherve?;d .l’):n qv:‘mi;vl li; i
1o believe,” he says, **that it is this con. | Of nstructions to his subordinates giving information which | the Black Hills is -:.bu:;nu” Mm ne t = ¥
n which causes the numerous and mysterious | DAY be of value to Dutter makers and buyers generally, | from Deadwood. Tt l" "wmzl:“‘s:. can ll'l&‘dm
jons, and which eause is wholly independent of | HeS8ys: forneszly 900 feet, 'bk.l"x;.d ’1&; 'h'::.’ this
; water in the boiler; in fact the greater the| °* VWhen butter is properly churned both as to time and | unearthed. Tests have been ed;co cr:l“;".\ t y
~ amount of water in the boiler the more terrific the explosion,” | temperture it becomes firm with very little working, and ix | body of ashestos Is equal to any yet vered In America. 18
P 3#"’:‘““‘““ this time to question the correct- | ‘€0Acious; but its most desirable state is that of waxy, when S 2

of Mr. Lawson's theary; but will onfy suggest that the
mentioned theory better esplains the actual result,

~since steam has a yielding or gaseous action, whereas pro-

he report had scarcely died away before a shower of
ed steam began falling, nccompanied by pleces of
eam pipes and other dédrés. Scarcoly o
the furnace or boiler was left. The latter had not

. One of the largest pleces yet found was
ot and a balf long and w foot wide, It had been
ywi fully balf & mile. One of the heads was found nearly
balf & mile from the bombproof. The other one had not

been found at last accounts, The most of the pieces picked

ip were of irregular shape, with very ragged edges, showing

on | the iron to have been of excellent quality.

Mr. Lawson has invented a bofler which be believes to e
roo st explosions of this kind. It is copstructed with

u partition intervening between the flues and the top of the

boiler, thus creating a steam compartment over the water,
to be supplied with steam from the water through valves in
the partition, which valves, to insure safety, murt be
smaller in the aggregate than the port or valve through

| which the cylinder is fed from the steam compartment, By

this means the pressure is kept approximately uniform upon

- | the surface of the superbeated water, thus preventing the

dangerous effect which must follow the sudden reduction
of pressure from its surface. Mr. Lawson's next step will
be to show that his improved boller cannot be exploded.

P ——

How to Tell Good Buatter,

The Legislature of Ohio has just passed a bill providing
for the inspection of butter and cheese, ** and all substances
having the semblance of butter und cheese,” and of dairies
and other places where milk is sold or butter and cheese
manufactured; to be done by inspectors appointed by the

it is easily moulded into any shape, and may be drawn out
a considerable length without breaking. It is then styled
gilt-edged. Itisonly in this state that butter possesses that

- jected water acts like a solid.
‘Mr. Lawson has lately tried, at Pittsburg,Pa., a very inter-
\esting and important practical experiment, for the purpose

- of verifying his theory and demonstratiog the advantage of

rich nutty flavor and smell, and sbhows up a rich golden yel
low color, which imparts so high a degree of pleasure in ent

| ing it, and which increases its value manifold.
| “Itisnot always necessary when it smells fresh and sweet

21

inch hole from 15 to 30 inches deep, thoroughly practical,
and such as one may can opernte ensily. Such a machine,
e is confident, will find ready and remunerative sale,

As this is not the first time that the demand for a portable
drill for single-handed use hus heen made known 1o us, and
as there Is an obvious and increasing need for such an aid to
individual prospectors in the development of our mining
rogions East ns well ns West, it is safe to say that the prob-
lem is worth considering by inventors and manufacturers,

—— —.tre— ——— ——

The Periodical Cleada.

The anticipated appearance of the seventeen year locust,
o called, in Ilinols (referred to in a notice of Prof. Riley's
paper, page 408, SCIENTIFIC AMERICAN), has heen justified
by fact. The eicads hegan to appear at Carrolton, 1L, May
20, ond in the forepart of June became very abundant,
At Vandalin, TIL, the woods were filled with them before
the 10th, the noise of them being audible above the rattle of
the cars to travelers on the milway. In other parts of
Southern Iinois and in Kentucky the inscets swarmed in
myriads. At Little Rock, Fort Smith, and Hot Springs,
Ark., they appeared in large numbers, and also as far south
as Mobile, oy S35

Micn and Asbestos in the Black Hills,

It is claimed that the finest mica obtuined in the United
States is now taken from the mines st Custer, Dakota Ter-
ritory. An open cut has been run 150 feet and a shaft sunk
24 feet on the ledge. At the opening of the cut the mieca
was 4 feet wide. Now, at the rear end of the cut it is 23
feet wide, and the maximum of the ledge bas not yet been
attained. The largest sheets are 8 by 16 inches, while the

A Dairy Scheme.
A heavy dealer in cheese in Canada projects a great dairy
farm or farming community to be suitably located in the
| West. The plan involves the establishment of a group of
im farms of 160 acres each, each farm to be provided with
a good house and stocked with 80 cows. Each farm is to
bave 40 acres of plowed land. For a calf ranch, 75,000 acres

b9 s et 1 T

‘his invention.  His first step was to prove that boilers were 0 taste butter in judging it. The smooth, unctuous feel in | of grazing land will be leased, in addition to the regular

" e 4 1 ted; and | TabYing alittle between the finger and thumb expresses at | farms.
“‘ﬁl;?b::d did ul’?l:::‘,: ;:o.;::;l; ;&;’? :xp nna:x- .’onqe its rich quality ; the nutty smell and rich aroma indi | The pla: farther contemplates the erection of a large

= ' catee n similar taste; anil the bright golden ghisteni . and butter and gauge
: : 3 od | s aht golden glistening cream- | cheese tter factory, 4 DAITOW gauj ﬂto:m
: mmgmﬁ: ;:‘:::: ;Lu:d;::gyl:?:;):x;: o:::l'ng colored surface shows its bizh state of cleanliness. It may road to connect the farms with the factory. The

’_ : . the boller valve and letting off some steam. be necessary at times to use the trivr, or even use it until | will have to be from 30 to 40 miles long, with 58 stations.

©  This experiment hus been herotofore tried by various en
‘gineers, some of them very learned, but Mr. Lawson is the
only one, so far as we know, who bas succeeded.  He lns
certainly taught us 0 good lesson in the boiler explosion art,
which we think will result in great benefit, A letter in the

Tribune gives the following particulars:

**The experiments were made in June, at Munhall Farm,
on the Monongalieln river, nine miles above Pittsburg, Pa.,
where the United States Government Commissioners made
signal failures in their attempt to produce the same result o
few years ago.  The same foundations, furnices, water sup-
ply, sad bomb proofs were used on this occasion, The
boiler was made of the very best iron, and showed a toosile
strength of 624 pounds to the square inch, nceording Lo the

\ United States standard. It was six feet in length by thirty
' inches in dianmeter, Before being taken to the ground it
| was tested by the boller inspector of this county und pro.
! nounced one of the best and most perfest steam bollers he
[ had ever examinod,

“he eylinder of an old stenmbont engine wis conneeted
with the l;oih-r by menns of o two inch pipe, in which wis
fitted nquick-li!l’ing valve. Tho steam was permitted by
means of this valyve to enter the eylinder in the same manner
as it enters the cylinder of uny ordinary engioe, with the
exception that it was not cul oft suddenly, as in a working
engine Had it been, Mr, Luwson claims the explosion
would bave been still more certnin,  When the pressirg
reached n certuin point the furnnce was fod with petroloum
by means of a small pipe connected with o tank located ut o
5;1[-- distance,

The mujority of those who saw the boiler were of the
opinfon that it would safely stund 500 pounds pressure,
and would not give way to less thun G600
time no test was mude uotil o pressure of 3256 pounds to the
squure inch had been obtained,  The valve was then 1ifwd
quickly, and the steam rushed fnto the cylinder rapidly, but
with po other effect thon to produce s shock distinotly
noticeably by those In the bomb:proof,

The final test was wade ot o pressure of 380 pounds, o it
tle over hnlf the capacity of the boiler. AL this tme the
water was eight inches above the fire line, the boiler being
ot least three-fonrths full.  No sooner was the eylinder filled
with the rushing stenm than o shight shoolk was felt, followed

Vst volumes of steam enveloped evary

In order to save

hy o terrific report
thing, but there were no sigos of any hot water, it all hay
ing burst into steamn when the pressure wos romoved,  This
pecounts for the nbyence of watyr marks In the viginity of
boiler explosions, which has often lod to the conelusion that
they were causod by thu extramely low waler,

you become un expert in testing by taste, smell, and rub-
bing.”
Don’t Whip a Frightened Horse,

It seems to be a characteristic fuiling of most coachmen to
lny the lash upon a horse that exhibits fear at an object in
thie street or beside the road. Mr. Bergh, President of our
Saciety for the Prevention of Cruelty to Animals, says in the
organ of that society, what every reasoning being ought to
know, und that is to never whip your horse for becoming

frightened at any object by the roadside, for if he sees a
stump, a log, or a heap of tan-burk in the road, and, while
he is eying it carefully, and about to pass it, you strike him
| with the whip, it is the loz, or stump, or the tan-bark that
| 18 hurting him in his way of reasoning, and the next time he
| will be more frightened.  Give him time to smell all of these
| objeets, and use the bridle to nssist you in bringing him
| carefully to those objects of fear.

e s alan o

"eloclty of Light,

Professor G. Forbes lately explained to the London Physi-
| eal Society the experiments made by him and Dr. Youog to
| determine the velocity of light, The method cmployed was

that of Fizenu; but instead of having one distant reflector,
and observing the total cclipse of the reflected ray by a tooth
|of the revolving wheel, two reflectors, one a quarter of u
| mile behind the other, were used, and two rays, which wore
observed when of equal brightness,  Thismethod was found
| more neeurste than Flzoau’s own plan, and gave curves of
[ brightness,  The speeds of the toothed wheel wore adjustod
until the two rays appeared of equal brightoness.  The
{ genernd result wis that the veloeity of the light of an eleotric
Inmp is 187,200 miles por second.  Corner found the light of
a petroleum lamp to bo 186,700 miles per second, and
Michelson that of the sun to be 186,500 miles por second,
The higher number of Profesor Forbes is probably doe to
the bloer light of clectricity, for further experimonts made
‘ with colored lghts and the sppetram scomed o prove that
blue Nght travels probahly over I per cent fuster than red
light. The experimonts were made at Wemyss Bay, lo
Scotland.

— e -—
An Invention Called For,

A prospecting deill 15 fn demand in the mining reglons of
the West. A Colomdo eorrespondent writes that such an
implement is much oeeded in that State, It should be a
simple affair, worked by hand, lght enough to be earried
by i o, and not cost more than §25 or $40, as prospeotors
lure us o rule poor men. It should be capable of drilling an

The milk is to be collected twice a day. A capital of $400,-
000 is named as the sum required for carrying out the pro-
ject. The farms are to be leased or sold to tenants, as they
may prefer.

‘The Newfoundland Seal Catch.

The sealing operations about Newfoundland bhave been
very profitable the past season. Twenty seven steamers and
many sailing vessels were engaged, the steamers making
two trips ench to the ice floes, where the seals ure faken,
during the season which lasted from March 15 to May
15. The total number of seals captured by the steamers
was 434,518, voung and old: the weight of the blubber
and skins exceeded eight thousand tons; the approximate

local value of the steamer catch being $850,000. T'he entire
catch was us follows:

Number of Seals,
Captared by stoamens. ... ... ccvas sor svnccseneie SIOIS
Captured by salling vessels. ... ... v oy cevees, . G500
Captured In the northorn bays of Newfoundland ... 17,000

Captured on so-called French shore of Newfoundland, 2,000
Capturod on west coast of Newfoundlard by schoonoms
thero fitted out .
Total cateh around the island
Estimated value in Buropean markots, $1,850,000,
e 4 - ——
Hnll's Life Rarx,

Mr, Thomas Hull of Newton, Mass., hus just received a
patent for o life-ratt which is both novel and practicable, It
consists of a double float or raft made of cork ar other light
material in such form as to fit the outside of any ordinary
ship's boat, The raft ix made 1o two parts secured to oppo-
|site sides of the boat by sultable lashings. On shipboard
the raft may be carriod on deck or suspended from davits,
Wihen Inunched it Is impossible to oither swamp or siuk it.
Life-lines are provided on all sides, ¥o that it will not only
float those actually in the boat, but us many as can bang on
by the lnes. p

A raft of this kind 1f gonerally adopted would save
wany lives, as in times of {ntense oxoitemont the ardi
hoats are very liable 10 be overcrowded and awamped in
launching; they aro also In groat danger of being overturned
by peoplo in the water b their attempts to save thomselves,

—— - —
B’ 2 A A Correotion, b
the nceldental omlssion of the word * ojty,* \
knowledging the source of Prof, J. D, Mu':l?;ni: :
‘Heath's Discoveries in South Amorion," In o late s
of this paper, the Kansas oagm"'m Py
was deprived of the credit which waa its due,
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The annexed engraviog represents au improved car truck  result
recently invented by Mr. F. Beaumont, Jr., of San Antonio, I

[{JuLy ¢, 1881,
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fmonwm, and cannot, therefore, yield anything but a mean
It offers considerable resistance in the eirenit,
its indications depend upon the acidity ot tho water, and

“Texas, which admits of greatly reducing the gauge of the the size and distance apart of the electrodes; and to secure

accurate results the temperature and barometric pressure
must he taken fnto consideration

The voltameter shown in the engraving depends on the
heating effeot of the current on o thin wire of platinum or
copper, the lineal expansion of the wire giving the index
more or less motion, according 1o the strength of the current

road without diminishing the width of the car. It is casy
to show that an immense savinz con be made by using
the narrow gauge instead of the broad gauge system of
railrond building. With the narrow gauge all the heavier
work of grading, embanking, tunneling, etc., costs far loss,
and an important proportion of land damages is avoided.

Half the expense of rails is saved and shorter
curves aro practicable, which makes the con-
structive ongineering both easier and cheaper.
Roads of the ordinary narrow gauge of three
feot cost about five-eighths as much as the broad
gauge roads. And an equal degree of speed is
also attainable with greater safety, as from the
shortness of the axles the wheels slip less on the
onter sides of curves, thereby diminishing the
torsional strain on axles, which, as is well
koown, destroys the fiber of the iron, making the
car nxles useless after a time, and is frequently
the cause of railway accidents,

A much larger saving in the cost of construc-
tion can be attained by the use of the improve-
ments illustrated, without prepertionately dimi
nishing the size of the cars, as shown in the
engraving, répresenticg an end view of a
car seven feet in width (usiul width of narrow
gauge cars) on a track of only cighteen inch
gauge. The engraving so well explains the
pature of the invention that but little need be
said further, than that the improvement consists
of the lateral wheels placed upon axles, inclined
upward and inward at an angle of about forty-
five degrees to the axles of the ordinary trans-
porting wheels. These inclined axles have
their bearings in the bolsters, one of which is
placed at each end of the car truck. The in
clined wheels run on the outside of their respect.
ive rails, their flanges projecting under tbe rail
head, tending to keep the car in equilibrium,
and permitting a much larger part of it than
usual to overhang the rails in perfect security,
thus enabling the gauge of the track, and con-
sequently the road bed, to be greatly diminished
in width, as shown in the engraving:. Whenthe
car is scven feet the gauge is eighteen inches,
and the tie is three feet long,

The inventor is fully aware of the necessily of
some important modifications in switches, turn-
outs, etc., and has also invented a system of
these, especially adapted to his method of nar-
row gauge, which makes it entirely practical

The improvement is well calculated to cheapen the con-
struction of railroads, so that they may be built in many
instances where now it is impossible to build the present
narrow gauge for lack of sufficient capital.

The invention has lately been patented by F. Beaumont,
Jr., and Joo A, Fraser, assignee, of San Antonio, Texas,
who may be addressed for further information.

——————r— ———
EXPANSION VOLTAMETER.
BY GEO. M. HOPKINS.

In the ordinary voltameter in which acidulated water is
decomposed by electrolysis. and by which the strength of
the current is determined by the volume of gas accumulat-
ing in a given time, there are several objectionable features
which prevent it from coming into general use for the meas-
urement of the strength of electric currents.

In the first place the electrolytic voltameter is incapable
of indicating the strength of the current at any particular

BEAUMONT'S CAR TRUCK.

This instrument, like the electrolytic voltameter, is adapt-
ed only to strong currents, and, although it has one source
of error to be compensated for—that is, the increase of the
resistance of the wire with the increase of temperature—no
account 18 taken of the environing temperature nor of baro-
metric pressure, and the indication may be read at any mo-
ment; and, moreover, the increase of resistance due to in-
creased temperature may be disregarded, since the normal
resistunce of the wire is almost nothing.

This voltameter finds its principal application in connec-
tion with the stronger currents, such as are employed in
electric lighting, in electro-metallurgy, and in telegraphy,
and it 18 a convenient adjunct to the dyvamo-electric or
magneto-electric machine. It must be adapted within cer-
tain limits to the current which is to operate it, but when

the instrument is properly proportioned to its duties its in-

dications may be relied upon.
A vertical plate of vulcanite supports a borizontal stud,

{apon which are placed two metal sleeves having o glass
lining. To one of these sleeves is attached a counterbal
anced arm, carrying at {ts upper end a curved seale having
arbitrary graduations determined upon by actual trinl under
approximately the same conditions as the instrument will be
afterward subjected to in actual use. The other sleeve car
ries a light eounterbalanced metal index, which moves in
| front of the curved scale,  Each sleeve 12 provided with a
| curved platinum wire arm, dipping \n mercury contaived in
| an iron cup secnred to the buse. Two platinum or copper
wires are stretched slong the face of the instry.
ment, and attached at one end to hooks passing
through an insulating post, and after passing
once around thelr respective sleeves on the index
and scale, nre attached to spiral springs, which
in turn ure connected with wire iooks extending
throuzh an insulating post projecting horizon.
tally from the vulcanite plate.

Under each wire there is a horizontal meta
bar communiecating under the base with one of
the binding posts. The two other binding posts
are connected separately with the two mercury
cups. It will be seen that with this construction
the expansion of the rear wire will move the
scale, while the expansion of the front wire will
move the index. In order to apply the current
to any required length of wire, there is upon
each of the horizontal bars a clamp, which may
be placed anywhere along the bar and screwed
up 50 as to clamp both wire and bar.

Usually the current to be measured will pass
from the battery or machine to one of the bind-
ing posts, thence to the forward horizontal bar,
thence through the expansion wire connected
with the index, through the sleeve of the index,
and finally through the mercury cup to the other
binding post.

It will be observed that both scale and index
will be moved in the same direction by the ex-
pansion of their respective wires, and that the
atmospheric temperature affects both alike. This
being true, it is unnecessary to take any account
whatever of external temperature. The appars-
tus is inclosed in a glass case to prevent the cool-
ing action of the draughts of air.

By connecting the index expansion wire with
a battery baving an electromotive force of one
volt, the deflection is very slight, even with a
very fine wire, but in a stronger current from a
battery having an electromotive force of five
volts and upward, slight variations will Le read-
ily indicated.

As mentioned before, the instrument must be
adapted to the conditions under which it is to be
used. For use with a moderate current, a No. 36 platinum
wire, about the length of that shown in the engraving, an-
swers a good purpose, but for beavier currents from a dyna-
mo-electric machine, a larger and longer wire of copper will
be required. Tt should be small enough to be heated some-
what by the current, but not so smalil as to offer any mate-
rinl resistance in the circnit. When the larger wires are
used they ure not wound about the sleeves of the index and
| scale, but ure bent downward before reaching the sleeves,
and the mercury cups are placed so as to receive their lower
ends. Cords or small chains are attached to the angles of
the wires and wrapped once around the siceves and attached
to the springs.

This instrument, placed directly in the circuit of a dyna-
mo-electric machine, or in a branch circuit, will indicate

' pare two currents the expansion wire of the index is placed
/in one circuit, and the expansion wire of the scale is placed

EXPANSION VOLTAMETER,

the amount of current passing. When it is desired to com-.
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lieate instrument of this kind | ment is more than com
wires should be only sufficient | regularity.

u’:wm rendily stretched when | Besldes her experimental trip, this electeic boat hns at six
different times ensily navigated the Seine for u distance of
BOAT. 200 mc'l:u. (:t‘:n found that 1::0 boat, containing three per-
: ; | sons, stemmed the current at the rate of one moeter o second,
constructed nn le“° mOtor 8- | nd doscended with n speed of two meters five contimeters,
i w row boat or canoe. He made myy quprent of the Seluo at this place runs about twenty
ent on the 26th of May, in Paris. on o000 obonil

'nwﬂf of MM. Borger, Oommtniouer-l These trinls ure very interesting from an experimental

point of view, and will, we hope, be an incentive to more im-
portant works, These will assuredly take place when the
supply of electricity is more easily procured, for it cannot
he denied that the present electric pile is not an advantageous
arrangement, as it is difficult to mount and its power is
limited.

Throe experiments recall those made by Jucobi in 15820 to
navigato the Neva by electricity,.  We reproduce from the
Merceilles de la Selence the account of this interesting
attempt, which well deserves to be called the origin of elee-
tric nanvigation.

The voltuic apparatus that furnished the clectricity to
Jacobi's motor was composed of two Grove batteries, ench
containing sixty four pairs of cells, the whole covering
thirty-two square feet. This furnished so powerful a cur-
rent that a piece of platinum wire, 2 m. long and as thick
as a piano string, was immediately heated to a red heat
on being exposed to the electrie current,
| There was o much nitrous gus liberated by the pile that
the operators were seriously incommoded, and were several
times obliged to interrupt their experiment.

The spectators, who stood on the banks of the Neva, were
also forced to retire on account of the suffocating odor of

the liberated gas that the wind blew on to the shore.

The barge, which was made with paddiewheels, and was

N large enough to hold twelve persons. succecded, however,
! ~ |in sailing severa] hours on the river against both wind und
‘ tide.—La Nature,

pensated by thelr grenter strength and '

BAT i)

THE ELECTRIC BOAT-DET, OF PROPELLING
MACHINERY.

el e
Large Flegstones.,
Tt is said that the lurgest flagstone ever cut was laid inl
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THE FAURE BATTERY STORED.UP ELECTRICITY.
The current number of Le Journal Universel d’ Eleelrictd
contning, says Kngineering, a very ably written urticle by M.
Frank Géraldy upon the Faure secondary battery, o which
we recently referred,  From this article we find the space to
muke the following extracts: * The posters benring the
words * Power and Light ' in enormous Jetters, are still visi
ble on the walls; the noisy articles that have appeared in
cortain journals ure not yet forgotten; however, the bills are
beginning to disappear, the effect of the articles to decrease,
excitement is on the wane, and the scientific press can at
lust be heard. It has, indeed, been difficult to discuss this
matter sooner, for it was essentinlly necessary to have data
and information ns exact as possible, and these have not
been obtained without trouble.”

THE FAURE BATTERY.

General of the Exposition Universelle d'Electricité, Auntoine
Breguet, editor of the Revwe Seientifigue, and numerous other
spectutors, who were greatly astonished to see the boat moyv-
ing ngainst the current without oars or the smoke generally
inseparable from the steam engine,

This eleetric motor is furnished with u Siemens armature
connected by an endless chain with a screw having thrco’
paddles, and placed in the middle of an iron rudder. The '
motor is placed on the upper part of the rudder, so that both
the motor and propeller follow the movements of the rudder.

? This motor, with all its accessories, only weighed five kilo
W grammes, and was placed in the rear of a little barge about

five meters fifty centimeters long, by oue meter two centi-
meters in breadth, and weighing eighty kilogrammes.

In the middle of the boat were placed two secondary bat- |
teries weighing twenty-four kilo-
grammes. Mr. Trouvé prefers [§
two batteries, as they are more
easily managed and have the ad-
vantage  that they can be used
either together or separately; also !
thut in the evening oune can be
used for propelling and the other |
for lighting the boat.

The secondary piles are con
nected with the motor by two
cords that serve both to cover
the conducting wire and to work
the rudder, and are furnished
with handles that can be used to
regulate the electric current,

This electric motor is complete
in itself, and can be placed on
a small boat. It is arranged in
such a way that it does not in
terfere with the action of the
boat or the use of the cars

The ingenious inventor, befor
deciding on Nhe endless chain,
made various experiments with
the different ways of propelling
by cog-wheels by an endless
screw and by friction. He
found the two first too compli-
cated and 100 easily clogged by

i - - -
the sand, branches, ete., floating
in the water to be advantageously
used, while the latter system,

though perhups the better, pre

sented numerous practical difficulties,  The endless chaing |

nre the best adapted for actual use, as their slower move

* s tote lately presented to the Academie des Belences, M. Trouve |

elalms 1o bave fmproved the Stemens armature,  ‘The  poles, Jostead of |

belng portions of u eviinder whose axis colneldes with the nxis of the
wyaten, are wo frrned that they gradoally approneh thelr surfacts to the
magnet untl) the moment whoen the under #ide escapos from the Influenee
of the magnotic pole, aod the repolslve sotion commences, By this dovies
the poiut of total rest I» practically avolded

M. Trouvis adds that they proved this by constructing two Siemens
arm ilure f the same dismeter. one of which be modifiod in the above
manner He used them vely In an electrie motor. and with the
samne plle be obtalr b greator working power from the modified
form, More ampl sy be found lo *' Comples re ndus des Boances

de VAcademie des
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Chicago before the great fire. It measured 16x25 feet and ' po aughor then refers briefly to the secondary battery of
was 13 inches thick, Lately one 18325 feet was cut at| zr Reypier, and proceeds to describe the Planté battery,
Waterville, Oneida County, N. Y., and $5,000 have, it is| which Le states to be almost identical with that of M. Faure, |
said, been offered for it delivered in this city. .'l‘he problem | v printé having, except in one point, long ago anticipated
is to get it here, since it is too wide to pass railway bridges| wpy¢ M. Faure bas recently brought forward, and which
and tunnels, and would be too bigh if turned on edge. | 55 peen received with so much popular excitement. He
Equally great are the difficulties encountered by way of the | pey continues: ** We wil! now proceed 1o the Faure second-
Erie Caval, {ary battery. It is protected by two patents dated October
—_— e —————————— 120, 1880, and February 9, 1881, respectively. [n these
Experiments with Blnoxide of Hydrogen. patents M. Faure describes principally those batteries com-
M. Paul Bert, who, in spite of his clection into the French posed of lead plates laid on frames covered with red lead,
Chamber, continues his scientific experiments, found some  and protected by leatber, attacbed by means of lead rivets,
time ago that oxygen gas at a certain degree of pressure had an arrangement similar to the rectangular batteries of M.
the property of destroying all kinds of organized ferments, Planté. The actual batteries are not so made, being con

structed as follows: Two sheets
e e e
00

of lead are taken 787 inches
= wide; one of these plates is 2362
§ in. long, and 0°04 in. thick; the
other is 15-75 inches long and
002 inch thick. Each plate is
covered on both faces with a
layer of red lead reduced to a
paste by water, 176 Ib. being
spread over the larger plate, and
1'34 1b. over the smaller. On
ench face thus prepared a sheet
of parchment paper is placed,
and the whole is introduced into
o sheath of thin leather. One
plate is then put on top of the
other and rolled up, strips of
rubber being interposed oblique-
1y, as shown in the sketch. The
roll is then placed in a cylindri-
cal lead cell, the outside of which
is strengithened with  copper
bands, and the inside covered
with red lead and leather, 5o as
to increaso the useful surfuce of
the battery. The lntter then
presents the appearunce shown
in the sketeh, and ouwe of the
projecting stoms from the lead
plates is bent over and soldered
| to the inelosing cvlinder, which
'J is ready for use when it has begn
THE ELEOTRIC BOAT filled with water with about 10
per cent of sulpburicacld. The
while it was without action on the chemionl ferments of the | apparatus when elinrged welghs about 20 1b, It will be seen
saliva and the pancreatic fuid [ that this dilfers from the Planté secondary battery only in
A young Freroh chemist, M Paul Regoard, hins recently : the employment of red lead,  The mutorial ehiofly ;~||\|vl(:|)'ed
renowed It of using com- | Is the same, the mode of construotion is |m-vlu'«l\- similar,
hua employed  binoxide of hy | the leather takes the part of the cloth proviously used by M‘
drogen, thut s 1o say, distilled water contuining one per | Planté; 16 hus no merit in {isolf; on' the uuulmry.. it {sn c'mls;
cent of the binoxide, He has found that o fow drops of of resistance, and Is Hable to deterioration, being useful
thix  wenk solution nrrest the fermontation  produced by fonly to keep the ved lead Iy place. Tt is, in fact, this red
provent the production of mycoderms in wine, | lead which constitutes the nesw feature, and gives Iiw specinl
prevent the putrefuction of milk and white of egg, urine, | advantage 1o the npparatug
and  sacohurated but h:u'n; no preventive action “*According to the inventor there
whatever as regards the sugar producing propertles of the | gained. The long un ;
ferments of saliva and the punereatic fuld when acting upon ';uro the Planté ll‘mll::yd‘ll:h::: 0'2:':’:]'::‘;1 n:}r‘::royp.lm

cooked starch. consists in passing through the battery an electric eurrent
’

o oz

e S
" _ e . .-

these experiments, Inutend

pressed oxygen  gus, he

venst,

yeast

are two advantages
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walue. The second cannot be admitted, as will be secn from
what follows. M. Hospitalier and myself were very desir-
ous to subject the Faure battery to precisely the samo tests
that we have mado with the Planté battery.

%o do this we first addrossed ourselyes to the proprietors
of the invention, who replied that they could not intrust us
with the apparatus; that they would not object to trials, but
only after some time. Since this communication we bave
heard nothing from them. In the absence of direct data we
will reason on the figures supplied, and the experiments
made by the proprictors of the Faure battery before the
public. It has been said and repeated officially that in a
Faure battery weighing 165 1b., there could be stored up a

quantity of electricity able to produce an effort equal to one |
horse power, for one hour, or 328 foot-pounds per second |

and per pound of battery. We have only seen the appara.
tus producing power, on one occasion, at the Société d'En-
courngement. Then it was far from giviog this result; the
battery weighed 326 1b., but instead of giving 1,070 foot
pounds per second it only gave 339 foot pounds. The appa-
mitus might have been working under uofavorable condi-
tions; it might bave been doing far less than its maximum.
We do pot wish to draw any deductions from this experi-
ment, which was, however, a very unfortunate one, and we
will for the moment aceept the 3-28 foot pounds per pound
of battery. We ought here to examine what is the duty of
the apparatus.  In reference to this M. Reynier made before

the different socictics an algebmical calculation which is |
published in the Transactions of the Academy. This calcu- |

lation was met—at the Société de Physique—by many rea-
sonable objections, the principal one being that it was use-
Jess, the only conclusion M. Reynier having drawn from it
being that the more slowly the battery was discharged the
better results that it gave, but no algebra was required to
prove this. It is a general chamcteristic of the Planté

_secondary and of some primary batteries, as well as of dyna-

mo muchines. By using the battery very slowly, therefore,
its duty is claimed to be 80 per cent, and as this proportion

may be true of the Faure as well as of some other batteries, l

we will aceept it.  Admitting then this 80 per cent, 11,800
foot pounds of actual work per pound weight of battery
would represent 14,750 foot pounds stored up within the bat-
tery. This figure is, up to a certain point, confirmed by an
experiment made at the Société de Physique, where eight
batteries, maintained, at a red heat during one bour and forty
minutes, a platinum wire 18 feet long and 0048 inch disme-
ter. M. Reynier calculated that the tolal calorific work
(interior and exterior) wns equal to 258 foot pounds per
second, or 1,518,000 foot pounds inall. According to M.
Reynier, the weight of the batteries was 123 b, so that the
power stored up was equal to 12,341 foot pounds per pound
of battery. There must have heen a slight error here, be-
cause, as we have already scen, the useful weight of each
battery cannot at the lowest estimate be less than 176 1b.,
giving a total of 1408 1b,, or 10,840 foot pounds per pound,
According to the careful experiments we have made the use-
ful storing power of the Planté secondary battery is 11,350
foot pounds per pound of battery, so that according to the
different weights taken, the ratio of thie latter to the former
i5 130, 108, or 0°95. This is a very long way off the forty
times of M. Reynier. That gentleman, informed of this
great difference, objected that the Planté battery we had
employed must have been an exceptionally good one; those
from which he had deduced his comparison had been fur
nished to him by M. Breguet. If this was the case these
Planté cells did but little credit to the renowned maker who
supplied. Besides, as a matter of fact, the batteries wo ex-
perimented with were taken from those made by M. Planté
for sale for medical and other purposes. Moreover it must
be remembered that there are at present no Faure batteries

| Scientific Amevican.

“In order to furnish a force cqual to one horse power
during ten hours, ten batteries weighing 165 1b. each must
be employed. This Is throwing out of consideration the
fact that a part of the charge only can be utilized on account
of the fall of the potentinl below the necessary point, which
would take atfeast 25 per cent off its utility. Making no
allowance, however, for this, 1,650 1b. would have to be ear- |
ried twice, that isto say, 115 tons of battery would be trans. |
ported daily, besides all other expenses, for a charge of 10|
francsa day; we leave the reader to draw his own conclu-
sion. In fact, to maintain that this mode of electrical dis-
tribution is more economical than by wires, where they can
be used, is to maintain that the present system of distribu-
tion of water involves the sinking of an_enormous capital in |
buried pipes, that in these pipes there is always o considera-
ble loss; and that it would be cheaper to substitute a house-
to-house system of water transport by means of improved bar-
rels. But this isa point we do not press; it belongs to com-
merce, not to science, and this journal has nothing to do
with money interests.  But science suffers much from enter-
prises of this kind, it scares away confidence from serious

nature; the public not having obtained what they looked
for turn away and refuse to bave anything to do with more
' modest but useful applications which are offered to them.
| Will it not be thus with the Faure apparatus ¢ The experi-
ences obtained have much interest. The inventor mentions
| in his patents various special applications,especially for tram-
ways, for which the battery may have a useful future, But
why does not the inventor confine himself within the limits
of possibility?

“ Whatever future may be in store for it, we are at least
‘indebted to it for having drawn special attention to the
study of electrical accumulators.  Since the announcement
of the Faure battery, we know of four others in course of
development, all of them of novelty aod interest, and all
promising a useful though less ambitious future.

“M. Reyuier, at the last séance of the Société de Physique,
remarked sadly that he did not ignore the relative imperfec-
tion of the apparatus he represented, but both M. Faure and
himself had been unable to complete them themselves before
bringing them before the public, and he trusted soon to be
able to show far better results than those given up to the
present time. It is an uonfortunate pesition for a man of
science to find himself exhibiting and praising without
restriction an apparatus of which he sees and acknowledges
_the shortcomrings; it is, in fact, a false position, and one
which he would do better to nvoid.”

PRl SR
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: Roofing Sintow, L o

Ten yoars age the roofing: slate industry in this country
was not considered of suflicient importance to receive even
a bave mention among the “‘specinl industries” of the
census reports,  Last year the capital invested in the manu-
facture of roofing slates in this country amounted to more
than $8,000,000. Over 8,000 men were direetly employed
producing 600,000 *“squares,” or sufficient to cover 60,000,-
000 square foet, The quantity produced in the several
States having slate quarries wus:

Muine, 60,000 squares; Vermont, 180,000 squares; Penn-
sylvania, 820,000 squares; New York, 10,000 squures; Vir-
ginia and Maryland, 20,000 squares; other localities, 60,000
SUATes,

The Pennsylvania quarries, which produce more than half
the slate turned out during the year, have been worked
about 15 years, The largest quarry was opened in 1865, It
containg 60 acres, gives employment to 200 men, and pro-
‘duces 40,000 squares o year. The most durable slates are

those from Southera Pennsylvania (Peach Bottom) and the
| Maine slates. The latter rival the best slates of Wales.
The dark blue or blue-black slates are most durable. The
fancy colored slates—green, purple, red, variegated, ete.—
do not hold their color, Red slate is most exponsive: dur
ing the past season from §7 to §9 per square.  The Peach
| Bottom slates haye ranged from $5.50 to 60 50; Muaine slate,
| $6.50 to $7.75; common Ponnsylvania, $4.50 to $5.25; Ver
'mont purple, §5 to §5.60; green and variegated, §3.50 to

mude for sale, the ones already produced having been mude | $4.50

by M. Faure’s own hands or under his directions, and It is
only just to institute a comparison between the Faure hat-
tery made by M. Faure, and the Planté battery made by M.
Planté.

“The results we have given cannot be far from the exact
truth; a priori there can be no reason why o battery in which
the red lead in spread by hand, should be, weight for weight,
superior to an apparatus in which the peroxide is furnished
gradually by electricity, and experiments entirely confirm
this dedaction. The Faure battery is better adapted for
industrial purposes, it bas more solidity, aud can, moreover,
be made of larger dimensions; buat these advantages might
be obtaived with the Plaoté battery if desired; the Faure
cell does not require a preliminary electrical process to ren-
der it fit 1o receive the charge, whidh is a very great advan-
tage, and besides it offers greater resistance for an equal sur-
fuce, while it Is less liable to damage than the other appam-
tus, But altbough the Planté battery has been in existence

sinestwenty years, no one has ever suggested its employment
a8 u means of producing power and light, and for several
very good reasons, of which we will meation only one—that
of trunsport—which has been treated in the company’s pros-

pectus us o detall of insignificance, and referred to only as
it were in sn excess of scrupulous minuteness,

—— et -G - —
Klnstio Adhesive Plaster,

Dr. W, P. Morgan, in o communication to the Boston
Medical and Burgieal Journal, states that he has been trying
!lo obtain an olastic ndhesivo plastor, that when atiached to

the skin it should yield to the movement of the muscles and
parts beneath it without the sensation of stiffness or an un-
comfortable wrinkling.

Not belng uble to obtain an article of this deseription, 1
procured some Indin rubber, and giving it a cont of plaster,
such as is recommended in Grifith's Formulary under the
name of Boynton's adbesive plaster (lead plastor one pound,

'rmin six drachms), T found the material 1 wished,  After
usiog it as a simple cavering for cases of proriasis, inter-
trigo, oto,, I oxtended its use to incised wounds, abscesses,
ete., and found it invaluable,

Placing one end of the strip of the plaster upon one lip of
the wound, and then strotehiog the rubber and fastening
the other end to the opposite lip of the wound, I had per-

fect apposition of the severed parts, the clastic rubber acting
continually to dmw and keep the parts together, When I
[ bave beon unable to get the abeots of rubber, T have used
the broad letter hands (sold by stationers) by giviog them =
coat of the plaster,

undertakings, and exaggerated promises unfulfilled create |
the utmost distrust in subsequent undertakings of a cognate |

[JuLy o, 1881,

Correspondence,
Iridinm. A Leiter from Yr, Holland.
We have received from Mr, Jobhn Holland, of Cincinnati,
a small section ot a small bar of iridium, cast by bis new

process, which we lately described in the Screxrtivic Avwgm
CAN. Here ix a metal that looks to the eye like polished
stecl, but is heavier and harder than sieel, will not rus,
und is not affected by the ordinary magnet. It seems des-
tined to occupy in the near future a very important place in
the arts, Mr. Holland writes us as follows:

1o the Editor of the Seientific American :

As you considered my discovery of a cheap and effectunl
manner of melting iridium worthy of several editorial
notices in my old faverite paper, the SCIEXTIFIC AMERICAN
(I have been a subseriber for it since 18558), [ take the liberty
of presenting you with a specimen of the metal, which please
accept with my compliments. This specimen [ broke off
from n bar 12 inches long, which was cast in an apen ingot,
The ore was Russian, which I find softer and less re(rar{nry
than the California iridium; still I bave melted all kinds of
the ore, and made it run about as free assilver. I use a com.
mon dranght furnace and a Hessian erncible.

I will add that I bave spent over $10,000 in money and
been twenty years experimenting almost daily on this metal
trying to melt and mould it. I now feel thankful that I
have lived to accomplish it in a thorough and practical man_
ner. The quantity of the ore is quite largein Russia and in
California.

I hope soon to see it extensively used in the mechanieal

{arts. It is very bard, will not oxidize, and is not maguetic.

I have kept one piece of it, 8 dwts. in weight, on the neg-
ative pole of a dynamo-electric machine for five weeks. There
was no loss in weight, and bad it not met with an accident
by falling while hot it seemed likely to last for a long time.
The light produced was white in color, and as the iridium is
a good conductor of electricity the light was fully one-third
stronger than the lamp made with both poles of carbon.

Thanking you for your kindly notices, I beg to say that [
feel more satisfaction in the realization of the benefits this
metal will be to the mechanical world than for any money I
may make by it.

Joux HorrasD.

Cincinnati, June 18, 1881.

——— | . ——
The Pursuit and Destruction of Teebergs,
1o the Editor of the Scientific American :

From accamulated observations during many years past
there is reason to anticipate an unusually heavy flow of fce-
bergs along and obstructing the steamship commercial zone
of the Atlantic Ocenn as the sumter advances. During the
last year, 1880, the iceberg drift was reputed to have been
almost unprecedented, and in repeated instances marine
disasters have been attributed to that cause. The severity
of the recent winter throughount the high northern latitudes
would seem to strengthen the apprehension of their impend-
ing recurrence. Recently in connection with the subject
of Arctic exploration, I have suggested that when a
ship becomes beset by ice floes and icebergs, torpedocs
should be employed, charged with dynamite and other
explosives, and in cases of urgency the artesisn auger
resorted to for the purpose of rending and demolishing
formidable icebergs to, set ships free from their fatal
embrace,

Considering the transcendent importance of a safe ronte
of ocean transit, it wounld seem expedient that the great
commercinl powers should co-operate in  the employ-
ment of explosives and every other resource of modern engi-
neering to free the ocean of these leviathans of the Arctic
zones. The pursuit would, perbaps, prove s pleasant recrea-
tion, stimulating the ambition of the gallant sons of the sea.

June 17, 1881, Daxren Ruaones.

Threo Horses Abreast, fliy
The American Express Company has introduced into New
York the system of harnessing three horses abreast, aftor
the fasbion of the London omnibuses.  The chinnge hins been
made on two of the wagous for an experimont, with very
satisfuctory results, The wagons are supplied with 1wo
poles instead of one, and cach of the three horses i attachod
to a separate whifletroe, This is found to be o decided fm-
provement over the system sometimes used of putting one
horse in shafts and another at cach side.  The harnessing
practically the same us with two horses, with two p
instend of one. The experiment is teied upon the wagon
that deliver goods in the upper part of the clty, not onl,
bocntse the loads are frequently too heavy for two ho
but to enable the drivers to make up for Tost time with an
incroased rate of speed, when (rom any cause they an
doluyed at the start, P it
—~r—
Alligator Loather,
The rapid increaso in the demund for
Furope makes it possible that alligator
an Important industry in our Southern
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phie | its respectively colored glass mask, are ranged alongside each
| other, all in a row, facing a dark muss of velvet or other

| blagk material, and side on to the view or object to be photo-
lts | graphed. Erected in front of the lens of the outside one is
[ a faultless plate of glass placed at an angle of forty five de-

repare aprinting surface
stone, but which possesses

pplicat this process combined
sential principles of chromo-lithography. It dif-
Intter, inasmuch as not only does it yield the
rradutio tint or tone, but the drawing is

{ instead of by the skilled artist.
derlying this method will be best under-
giving & brief description of the method by
saw produced a rose tree clad with foliage and
ith numerbus bright red blossoms, From the
ative were obtained three others, in one of which
, branches, and leaves were entirely stopped out,
leaving nothing but the flowers, From a second were
~ stopped out all but the leaves, while in the third the trunk
- n rge branches alone were allowed to remain. By
swell known to lithographic printers three print-
ing forms were then prepared, one from each negative. These
awere made by coating a thick plute of glass with gelatine
~containing bichromate of potash, which, when dry and ex-
posed to the action of light under a negative, nequires the
property of absorbing and rejecting water in certain parts,
“and thus interpreting the action of the light when an ink
‘roller is applied. The cliche from the leaves was inked with
“a semi-transparent green ink, and the prints from this showed
Aaultless gradation of tint together with structural detail.
When the whole of the greens had been printed, the form con-
taining the flowers,inked with red,was then placed in the press
‘aud by meauns of careful registration the blossoms assumed
[ ‘their proper places among the leaves. A thivd printing, this
: time from the tablet containing the brown trunk and larger
branches, completed the operation. The picture, the mode
.of producing which is now described, when shown to seve-
Tul artists evoked much surprise as to the method by which
it could possibly have been made, but st that time Vidal's
modern method was unknown and the experiment described

was only a tentative one.

Jt will bere be recognized that by the system of overlap-
ping, secondary, tertiary, and indeed numerous colors and

that can be reproduced by photography, including portraits
and landscapes as well as rose trees.
But, query, cannot sature hersell be made to do the stop-

B - P —— .

ping out part when preparing the several negatives for print- |
This problem was taken in |

ing each its separate color?
band recently by M. Ducos Dubauron, who based his ex-
periments on the theory that the primary colors combine to

* | dition of things which one at first sight would say cannot be

tints way be produced. The process applies to everything |

on of the picture is superposed and set off upon the
‘ the result being a photograph in the colors of nature.
- It is important, of course, that the three negatives be taken
wltaneously, but from the same standpoint, a con-
attained. But here the ingenuity of M. Dubauron again
steps in to indicate in what manner this seemingly impossi-
Dble feat is accomplished. Three cameras, ench fitted with

grees.  This acts the part of a reflector, throwing enough
rays into its eamera by which (o enable a brilliant picture to
be taken. But as the reflecting mirror isa transparent sheet
of glass, a lnrge volume of the light is transmitted through
it as well as reflected by it; and the second camera, also fitted
with a similar transparent reflecting plate of glass, catches
up a portion of the rays thus transmitted, and reflects them
through its own lens to ils interior. What is not re-
flected by the second plate is received upon a third one
attached to the third camera of the series. It, however, is
mirror proper, the glass being silvered, and the remainder
of the rays not utilized by the other two cameras are here
rendered subservient to the production of the picture. We
may here observe that there is more ingenuity displayed in
this, ns well as more modifications and applications that
may arise out of it, than is imagined by its ingenious origina-
tor.

Effective colored pictures have been produced by super-
posing transparent prints, such as those by Woodburytype,
upon colored bases; this, however, belongs to the department
of the mechanical application of pigments.

NEW INVENTIONS.

A simple and inexpensive combined hame and collar has
been patented by Mr. James B. Law, of Darlington Court-
House, 8. C. It consists in a broad wooden hame strength
ened by iron plates at the bottom, and provided with suitable
means for protecting the horse’s neck from injury.

Mr. Henry Dainty, of Brooklyn, N. Y., has patented an
apparatus for burling wool and carbonizing cotton from
mixed rags, so constructed that vegetable impurities and
fibers can be removed or carbonized from the animal fibers
in much less time and without any danger to the operator
from the carbonizing gas when emptying and refilling the
apparatus. The invention consists of a carbonizing cham-
ber having slides, drawers placed upon the slides to receive
the material, doors hinged at their lower edges, a furnace, a
gas-generating retort having gas-discharge pipe leading into
the carbonizing chamber, und a detached cover for remov-
ing the refuse without drawing the fire, & smoke flue sur-
rounding the gas-discharge pipe, a steanm jacket for heating
and drying the gas, and an exhaust fan blower baviog its
pipe provided with a valve for withdrawing the gas from
' the carbonizing chamber when opened, to protect the work-
men,

An improved washing machine bas been patented by

Messrs. Henry Ruppert and John Mullerweiss, Sen., of Se-
bewning, Mich. This invention consists in a novel arrange- |
ment, with a tub, of two curved oscillating and reciprocat-
ing rubbing surfaces, and devices for operating them.

An improved machine for boarding and breaking raw |
hides has been patented by Mr. William Coupe, of South

form every known tint. It is enough to interpose between
nature and the sensitive plate a transparent colored medium
to insure that medium stopping from reaching the sensitive
surface all rays which cannot be transmitted by it.  But the
method of M. Dubauron dips deeper beneath the surface than
would be imagined by a superficial observer. He employs
three colored glass plates or other transparent media the

Attleborough, Mass, This is an improvement on the ma-
| chine for bonrding and breaking raw hides for which Patent
| No. 202,414 was issued to the same inventor April 16, 1878,
| Mr. Henry Cull, of Johnstown, Pa., bus patented an im- |

provement in stock cars designed to permit the ready feeding |

and watering of the animals while being transported over
| long railroad routes. The invention consists in the improved

25

Second. The hulls constitute about one half of the seed.
They are used for fuel to run the mill, and thus the mills do
not need to buy any coal. The ashes make a valuable fer-
tilizer, and they are also leached for the purpose of obtuin
ing lye to make sonp.

Ihird. The oil amounts to about 15,000,000 gullons in the
United States, and about 10,000,000 gallons are yearly
exported to Europe, where it is used to adulterate olive oil,
Three gallons of cotton-seed oil and one of olive oil make
four gallons of the average olive oil, and the cotton oil can
hardly be detected. The question naturally arises, If we
have to eat olive ofl which is made from cotton seed, would
it not be well for home manufacturers to prepare it, and
not allow the consumer to pry two freights across the Atlan-
tie?

Fourth, The oil cake is of a rich yellow color, and isused
principally to feed stock, for which use it is ground and fed
like corn meal. It is shipped in sacks, ench weighing 200
pounds.

Fifth. The deposit left when the oil is refined 15 used to
make goap, and also for making dyes.

—— 4 O >

Ransom Cook,

Ransom Cook, who died at Saratoga, New York, May 28,
wis @ representitive American mechanic.  When & young
man he used to boast that he was the master of twenty-six
trades.

He was born in Wallingford, New Haven County, Conn.,
November 8, 1794. His parents removed to Saratoge County,
New York, in 1801, and in 1813 he began to work at the
trade of a chairmaker. Heowned the first shop using steam
power in the county. His inventive faculty was early de-
veloped, and he took out many patents. One of the first,
granted in 1842, was foran improvement n the manufacture
of wrought iron and steel cannon. This idea was appropri-
ated by Sir William Armstrong, who made both fame and
fortune out of it. Other patents were for a lunch case, for
a fan blower, for a hydraulic apparatus for producing a blast,
for an improved hydraulic blower for furnaces, for an im-
proved electro-magnetic ore separator (a very ingenious ma-
chine, made by Mr. Cook when he was 80 years old), an im-
provement in blast pipes for carrying heated air and gases (o
furnaces, an improvement in scissors, an improved boring
instrument known as the *“Cook auger,” an improved ma-
chine for turning the lips of augers, an improved bit for bor-
ing wood, an improvement in ventilating and excluding dust
from railway cars, un improved exhaust fan, and an improve-
meat in the mode of straining saws for sawmills. There
were several others of more or less importance.

Mr. Cook pursued this branch of mechanies for enjoyment
rather than for the money to be derived from it, although
some of his inventions, particularly the patent auger, were
very profitable. He was making a machine and wanted an
auger that would bore at an angle with the gmin without
starting with a gouge. He hit upon the idea of examining
the lips of the worm commonly known as the wood-borer
with a microscope, and from this model, farnished by nature,
he made his auger, which was very successful. His work-
shop wus a curicsity. He made all his own models, and had
engines and machinery well adapted to the purpose. He
had also accumulsted one of the most complete and valuable
collections of scicntific and mechsnical books in the eoun-
try.  His library contains more than 3,000 volumes, some of
them very rare,

—r e —————
Sir Joslah Mason,

Sir Josiah Muson, the founder of the new Science College
at Manchester, Eng., bhas just died. He began life as a
street hawker, and, after tryiog many trades, he succeeded
1o establishing himself in the mauufacture of split rings by
machinery., Subsequently be added the manufacture of

complementaries of the primary colors, each of which will | method of arranging the cattle in the car and holding them | steel pens.  In 1874 bis pen works employed over a thou-

transmit two of its constituents and debar aceess to the re
maining unit—three primary colors being assumed for the
sake of explapation to be theoretically correct
production of each monochrome a sereen were employed of

| in their places. .
An improvement in devices or appuratus for temporurily |

! 2
| up without necessitating the detachment of the belt trom

[ sand hauds, consuming half a ton of rolled steel a day.  In

addition to great business capacity Mr. Mason was remark-

If for the | connecting the ends of u belt, so that the slack may be taken | able for bis practical wisdom and benevolence. In 1560 be

established an orphanage, upon which he has expended

the same color the vegative would represent that color by | the pulleys on which it runs, bas been patonted by My, | $1,500,000. Nearly us much more was vobly invested in

black, and the two remaining ones by transparent glass,

there being in the print none of the eolor in the part where it |

was desired it should exist, while it would be clsewhere
present,

The screens found most useful for effecting the stoppage
of certain rays of light are formed by first collodionizing a
plate of glass, and then coating it with a lac or sandarac v
nish containing one or other of the aniline dyes modified by
other transparent pigments,  The colors required in the
finiahied mnsks or serecns are green, orunge, sod violet, and
the musk thus tinted is pluced either immediately in front of
the sensitive plate in the camern or in near juxtaposition to
the lons.  From three negatives obtained from nalure, ench
under & musk of u different eolor, are printed by the carbon,
or, more properly, the pigment-printing process, proofs,
which, executed in pure eolors, are then superimposed on each
other and detached from the paper on which it was borne.
The resulting picture shows every tint of nature. To prepare
the three pigmented papers which are thus made to yicld up
thelr colors, Prossiun blue represents the blues, carmine the
reds, the yellow being produced by chrome yellow Each
of these is mixed with gelatine when applied to its special
shoet of paper, The method of printing s essentinlly that
employed 1o the carbon process, bichromate of potash form

fng the sen dtizing compound After printing, each integral

| Peter 8. Grahnm, of Cumberland Mills, Maine. i

- e -
The Manutucture of Cotton Seed OIL,

The ceusus of cottonseed oil mills discovered fifty aix,
the most of them fo the Bouthwest, Loulsinun has nine, of
which New Orleans has six ; Mississippi bas nine; Tennes
see and Texas each elght; Arkuosns four; Missouri and Al
bama ench two, and Georgin oune,

The amount of seod
Afwer belng dusted and
stripped of lint, the seed goes o a revolving oylinder set
There the bully |
arc separmted from the menl, and the latter s prosed be |

used is about 410,000 tons yearly,
with knives, which cut the seed very fine

tween: rolls and packed in woolen bags, which are pluced
betwesn horse hale mats and subjected 1o a hydrmulio pross
ure of about 200 tons,  The expressed oll s either barreled
in the erude state or pmnpul W a retining roam, where it
is treated with caustic soda obaining 83 por cont of fine |
l)il

The first product derived from this process is the Lo, |
which amounts to about & per cent of a crop; that is, the |
country gin takes 95 per cent of the crop, and the seed |
retains 5 per cent, which the mills secure, The colton Iy !
very white and clean, but very short, and the best of it sells |
at eight cents per pound. It 15 used 1o make cotton butting, ;
The crop of the oil mills amounted to 5,000 bales last year,

the Mason Science College.
- . -—
Cod Fishing with Nets,

The Norwegian method of netting cod, which the U. 8.
Fish Commission have persunded our New England fisher-
men to try, b proved of sigoal advantage over the old way
of fishing with bait.  Many more flsh are caught, the fish are
larger, and the cost of bait is saved.  The first trial of the
gl nets wis made last winter in Ipswich Bay, north of Cape
Ann, Masachusetts,  As reported by Cuptain Colling, of the
Fish Commission, the results were most satisfuctory. Ona
trip ending January 11, 35,000 pounds of eod were taken by
a smack, 8,000 pounds of which were cauglt in a single
morning.  Two other vessels, absent just the same length of
tme, but using trawls, ouly got 4,000 and 8,000 pounds,
The same vessol using the nets made avother trip, takiong in
four duys 5,000 pounds of fish aguin, having caught in one
siugle day 18,000 pounds.  Now, on this same day another
vessel set, quite close to the nets, 10 trawls of 1,000 hooks
cnch, and only caught 2,000 pounds of fish, The totul results
of Captain Martin's enterprise, who was the fist 0 use the
nets, may he stated as follows: In not quite two months,
fram November to January, he took 111,000 pounds of m,

while no trawler, with the same luck, bad landed one thind
of the quantity, 30 LY

i
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Persoml,

~ Baxter Wrenchos At pecullar corners,  Indispensable
Lo first=claas mivohanion, Greens, Twood & Co, N. Y.

o1 each I ‘abont elght words to a line.

aseariy av Thurvday morning to appear in nezt isswe.

‘Rowland’s Vertical Engine. Wearing parts of steol.
Broad boarings. 1.0.& A.BRowland, New Haven, Conn.

Ladies oan wear boots one size smallor after using
Gorman Corn Remover. 25 oonts of dragglsts.

Owners of steam bollers can save fucl, repairs, and
delays by using Hotohkiss' Mechanloal Holler Cleancr,
which removes all mud or scale making properties from
the boller. Send for eiroular. 8 John St, New York.

Uniform In prico and quality, Van Bei's * Rye and
Rook." #1 por buttle.

Wanted. —An experlonced Machinist and Tool Maker,

who is alsoable to design and construct Hght machin. |

ory. Address, with reforences. A. B, Box 778, N. Y.city.
4 Roll Planer and Matcher; simplo and substantial;

wolght, 450 1b,; prioe, $50. O, L Packard, Milwaukee. Wis.

The man who Invented the German Corn Remover is
A publio benefuotor, 25 cents.  Sold by all druggists.

Houghtoo's Boller Compound contains nothing that
oan injure tho fron, but it will remove seale and prevent
Its formoation. Houghton & Co., 15 Hud=on St,, N. Y,

Lead Foll for Secondury Batteries. E. M. Wood &
Qo., Worcester, Mass.

Manufacturers and others, send postal at once to
Manutacturers’ Gasette, Boston, Mass,, for first number
free. Roady tirst week in July.

Parred Roolg, Sheath’g Felts, Wiskeman, Paterson, N.J.
Sillca Painrs(not mixed); all shades, 40 Bleecker SLN.V.
Callow’s Lettering Pat,, iilus. p. 858, Catalogue free,
Supplement Catalogue,—Persons in pursnit of infor-

fon opn any special engl ing. hunical, or sclen-
tific subject. can have catalogue of contents of the Sci-

ENTIFIC AMERICAN SUPPLEMENT sont to them free. :

The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanies, and phys!-
cal sclence. Address Munn & Co,, Publishers, New York.

Propeliers, 12 to 26in.  Geo. F. Shedd, Waltham, Mass, |

Abbe Bolt Forging Machines and Palmer Power Ham-
mers a specialty. S.C. Forsaith & Co., Manchester, N. H.
List 95.—Description of 2500 new and second-hand
Machines, now ready for distribution. Send stamp for
the same. S. O, Forsaith & Co.. Manchester, N. H.
Combination Roll'aud Rabber Co., 27 Barclay St.,
N. Y. Wringer Rolls and Moalded Goods Speclalties.
Cope & Maxwell Mg Co.’s Pump ady., page 397.
Punching Presses & Shears for Metal-workers, Power

Drill Presses. $25 upward. Power & Foot Lathes. Low
Prices. Peerless Punch & Shear Co..115S. Liberty St.N.Y.

Improved Skinner Portable Engines, Erie, Pa.

“Rival" Steam Pumps for Hot or Cold Water; $32
and upward. The John H. MeGowan Co., Cincinnati, O.

The L. B. Davis Patent Feed Pump.  See adv., p 13,

“The Burcka Mower cuts a six foot swath easier than
a sie cut mower cuts four feet, and leaves the cut grass
standing light and loose, curing in haif the time. Send
for circudar. Eurcka Mower Company. Towands, a.

Pure Oak Leather Belting. C. W. Arny & Son, Ma-
pufacturers. Philndelphin. Correspondence solicited,

Prosses & Dies. Ferracute Mach. Co., Bridgeton, N.J.

Wood -Working Machinery of {mproved Design and
Work hip. Cord Egan & 0., Cincinnstl, 0.

Experts 1o Patent Causes and Mechanical Counsel.
Park Benjatoln & Bro, 3 Astor House. New York.

Split Palleys at low prices, and of same strength s
appesrance as Whole Pulleys. Yocom & Son's Shafting
Works, Driuker St,, 'hiladelphis, Pa.

Malleable and Gray Iron Castings, all descriptions, by
Erle Malleable Iron Company, limited. Erie, Pa.

4to 40 H. P, Steam Engines. See adv. p. 414, -

National Steel Tabe Cleaner for boiler tubes. Adjust-
abledurable, Chalmers-Spence Co. 10 Cortlandt St N. Y.,

Corrugated Wrought Iron for Tires on Traction En-
gines, ote, Sole mfrs., H. Lioyd, Son & Co., Pittsb'g, Pa.

Best Oak Tanned Leather Beliing Wm F. Fore-
paugh, Jr.. & Bros, 8| Jefferson 5t., Philadelphla, Mo,

Gardiner's Pal. Belt Clamp, See illus, adv,, p, 413,

Nickel Platog, —Sole manufacturers cast nickel an-
odes. pure nlckel salts. Importers Vieuns lme, erocus,
ote. Hanson & Van Winkle, Newark, N. J.,and 92 and 94
Liberty 5t New York,

Presses, Dies, Tools for working Sheet Metals, ete,
Frult and other Can Tools. E. W. Bilss, Brooklyn, N, Y.

The Sweetland Chuck, Sce illus. adv., p. 306,

Machine Kalves for Wood-working Machinery, Book
Binders, and Paper Mills. Also manufacturers of 80lo-
wan's Pamllel Vise, Taylor, 8:iles & Co. . Riegelsville, N.J.

Skinner's Chuck. Universal, and Eceentric. See p. 397,
For best Duplex Injector, see Jenks® adv., p. 413.

O, B, Rogers & Co,, Norwich, Conn., Wood Working
Machinery of every kKind. See ady,, page 414,

Peck's Pawent Drop Press, See ady,, page 14,

Advertivments must b received at m“i on afice machioery., Tho Pratt & Whitooy Co, Hartford, Conn,

Houston’s Four-Sided Moulder, Soe ndvy,, page 14,
New Economizer Portable Englno. See fllus. ady. p. 12,
Cutlers for Teoth of Gonr Whools formed entirely by

Rue's New * Littlo Glant* Tojoctor is mueh pratsed
for {ts capaotty, relinbility, and long use without ropaies,
Ruo Manufacturing Co., Philadelphin, s

For Shafts, Pulloys, or Hangors, oall and soo stock
kept at W Liberty St N Y. W, SBollors & C0o.
Long & Alistatter Co."s Power Punch. Seo adv,, p. 138,
Wi, Sellers & Co., Phlln,, have Introduced a new
Injector, worked by # singlo motion of n lever,
For MII Much'y & Ml Farnlshigg, soo (las. ady, p,12,
Don't buy o Steam Pamp untll you have written Val
loy Machine Co., Easthampton, Mass,
Saw MUl Machinery, Stearns Mfg Co,  See p, 183,
Use the Vacoum Olls,  Tho best ear, lubrieating, en.

glone, nod oxlindor olls mado, Addross Vaounm OIl Co,,
No. 8 Rochester Savings Bank, Roohoestor, N, Y,

Wiley & Ruassell M'f'g Co.  Sco ady,, p, 306,
For Maclinists® Tools, soo Whitcomb's adv,, p. 18,

Fire Brick, Tile, and Clay Rotorts, all shapes. Borgner
& O'Brien, \M'f'rs, 284 St,, above Raoce, Mhila, Pa,

For Mining Mach’y, sce ad of Noble & Hall, p, 14,

No attention will be paid o communiontions unless
ascompanied with the full name and address of the
writer.

Names and addresses of correspondents will not be
given to ingnirers.

We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good rcasons, the
Editor declines them.

Persons desiring special information which is porely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
| obtain such information without remunerstion.
| Any numbers of the SCIENTIFIC AMERICAN SUPPLE-

MENT referred to in these columns may be had at this
office. Price 10 cents each.

(I; S. L. R. writes: 1. We have a boiler
15 feet Jong, shell 414 feet in diameter, having eighty 3-
inch flnes. We wish to burn shavings and sawdust. How
much grate sorface should we have® A. About 36
square feet. 2. What kind of grate ¥ A, A thin, plain
grate with parrow openings. 3. Eow high should the
chimpey be and what size the flue ¥ A, 6 feet, and 30
inches square. 4. Theengine Is 14x30, What should
be the size of the steam pipe leading to the engine, and
what size the exhanst ¥ A, Steam 31§ Inches diameter,
exhaust 53¢ foches diameter. The furnace should be
at least twice the usual depth for coal.

2) E. J. C. writes: A well known writer
on stationary engines sayx of the curved or colled pipe
that connects the boller and steam gange: * The cock
which ix placed at the lowest part of the Inverted siphon
pipe is designed to draw off any water wh ich may have
collected In it: if the water was not drawn off it would
rise into the gange and the steam pressure would be
incorrectly Indicated.” Please explain. A, It would act
like & siphon gavge, by the difference of height of
column of the liquid in the two legs of the siphon; but i
as these slphons are uvsually made, the Inaccurscy
would be inappreciable,

| (3) L. G. G, nsks: What is the best and

most economicul way of producing a bright surfaco
"upon several iron plos, JxMWx3, having the fire scale
i stillon ¥ A. Useemery wheels,

4) A. D, W. writes: If your correspond-
ent, J. A. D., will put a cock Into the top of the afr cham-
| ber of his Nisgarn pump and 011 1e with water it will be

all right, Sach at least In my experience with one of

llhcm. I wake it the steam takes tho place of tho air,
| and then a current of air causes condensation, which
| produces s vacuum which tends o hold the valves.

(5) G. G, M. asks if there is not some mis-
’uke In reference to 8500,000,000 gold welghing 4,500
| tous, as stated in No, 24, Iato volume, under head
** The sub-treasury gold wagon." A, Yon; It shonld be
| 1,000 tons.
| (6) W. W. asks: Will the boilers used fn

muges, some of which are warranted o stand 200 Ih,

; pressure per square inch, answer for an engine gxd ¥
! How would you arrange it to obtain the best resolts

Srientific American,

[JuLy 9, 188y,

aro nsod for oxygenition, A good sizod turtle will live
thiree monthy without food, a young turtly one month,

) A. W, asks: How much steam press.
wro will n boller stand, 16 inchexs dinmotor by 50 Inohes
tigh, made of cold rolled copper, No, 21 English wire
gauge ¢ A, Notovor 161b, per square Inch, The honds
shotld be Ermoed with care, and it ahould be tosted with
WALOE prossure to nt lenst 80 16, bofore uning.

(10) B, B, J. asks if any benefit is derived
from combining magnesiom with stecl. A A half por
cont of magneslam ehangoes gonrsu-grained nto fine-
wenlned stool aod geeatly fmyproves the quality,  The
maguestom s Introdaced through an opening in the
cover of the oruelble, aftor Inserting some small bits of
chinrconl, In order to remove the free oxygon.  Withoul
thix precantion there wonld bo dangor of an explosion

(11) €. wants to know how o make shoe
bBlacking, A. Mix (ntimately 1 pound of molassos, 1
pound of best bone black, In very flne powder, and 44
pound olive oll; then add 4 pound sulphorie acld, pro.
vionsly dilured with & pound water. The whole Ix
allowed (o staud for three hours or longer, and after-
ward as muoch wator is added s s necessary to glve It
the proper consistence,

(12) G. 1. J. asks: Is there any doevice by
which I may regulate the strength of the corrent from
a powerful eloeteie batiery ¥ Tho ordinary resistance
colls will not do, I wish to chaoge the strength
gradunlly by means of o reslstance placed ot some point |
In the elrenlt, A You can maoke reslstance colls thay |
will answer your parpose, by making a wooden reel in |
the shape of u croxs, and winding uniosuluted wire upon |
It #0 a% to have an oie space all around cach convolu.
tion, If the carrent beats the wire o that it will burn
wood, you may place strips of asbestos board along the
edgen of your reel,

(18) M. E. W. asks how to find the point
at which to place the weight on n safety valve so that
stenm will blow off at the required pressure A 1.
Multiply the pressure per square inch by the sres of |
the valve; the product is the total weight reqoired upon
the valve. 4, Divide this total pressure by the weight
to be hung on the valye lever: the quotient Is the num-
bor of “leversges™ which you must give the welght
from the falcrum. Suppose 100 Ib, steam and 12 inches
area of valve; then total pressure on the valve is 1,200
Ib.; and if the weight be 80 Ib.. then 1,200480=15
*Jeverages.” Now, if the distance from fulcrum to
center of valve be 3 inchies, then the weight must be set
at 3x15=45 inches from falcrum, or 42 inches from cen-
ter of valve, Of course this does not take into account
the effect of the lever or weight of the valve.

(14) O. R. M. asks for a simple method of
testing or assaying specimens of rock. A, Charge into
a Gounce crncible, 1 ounce each of the ore and dry bi-
carbonate of soda, 2 ounces of litharge (free from silver),
14 ounce of argol, and cover with i inch of dry salt
Heat the crucible until the contents are in a quiet state
of fusion, remove from the fire, cool, break, and clean
the lead button by ponnding ou an anvil. If the button
weighs more than, say, half an ounce, scorify it down
in a scorifying dish in an open muffle, Heat 14§ inch
bone ash cupel in the mufile, drop into it the button, and |
keep up the temperature of the muflle to a bright red t
heat until all the Jead has been scorified off and ab-
sorbed by the cupel, and the small bead of gold or silver |
(if the ore tains ary) b well roanded and |
clear. The ore must be finely powdered, and the whole |
of it passed through an eighty-mesh sleve. |

(15) A. S. asks for information as to the
direct determination of sliver in galena on Volhard's
principle. A, From two to five grammes of the galena,
nccording to its supposed richness in silver, are very
finely ground and intimately mixed in a porcelain mor-
tar with from three to four times its weight of a flux |
composed of equal parts of soda and saltpeter, placed
in a porcelain crucible, covered, and heated over a
burner to thorongh fusion, when the mixture is well |
stirred with a glass rod. It is then let cool and placed |
in ap evaporting dish partly filled with water, in |

— —
plxty minutes, and that which s not depesited by one
hour's subsldonce In thrown away. as uscless for grind.
Ing lenses, Tho use of the gum aruabic rendory the

wator slightly viseld,
(20) J, N. L. aska: 1. Is there any liquig

fuel, sootloss nnd smokeless, that could by used fy Ted
chambers having no flue or means of keeping 1 AN Ond)e
nary fire 1 A, Wo know of no cheap fluid that we ean
recommend for sueh purposes.  Foros without figgs 0
carry off the produots of combustion should Hover b
used In sleeping npartments under any clrcumstances
2. If gasoline or other Hagnld will answer for suel ;.u.'.
pose, about what would be the cost per hour (o heat
1,000 square foet 100° Fah.? A, Gasoline ecannot be
used In this way.

(21) R. W, B, writes: I have a telegmpy
line o few rods over one mile in length, Wire | No.
14, woll insulated. Haye two twenty olim soundery on
the line and six cups, gravity battery all at one end,
When battery sets one way I got no curront at all,  Re-
verse It and the sonnders work faintly. What |s the
trouble ¥ Is main line of too great reslstance for bay.
tery, or are the groonds weak ¢ Have had some expori.
ence In moking grounds, and never before had anything

{ which would not work well. I thooght four cupy
| would run the line, A, If your line wire Is iron, thy

resistance Is oo great; you must use o larger wire o
more battery, [If your wire is copper, your grounds op
conneetions must be at fault,

(22) C. W, R. asks bow the magic solder
wire is made, such ax podiars sell for mending tinware,
copper, oto, It 1% some kind of position of chemical
riun together, then draywn out into wire, and is to be used
without the acid, simply by holding the light or heat
underneath the place to be mended, then simply let the
solder melt, A, For an caslly fused solder melt together
In a crucible or fron pot, at & very moderate heat: bis.
muth, 1 part; tin, 8 parts; load, 2 parts, and cass in slen-
der sticks, For the common solder wire melt together
equal parts of tin and lead and poor it through a vessel
huying » very smail opening in it, into a tab of water,
If the metal is the right temperatare, and if the aper-
tured vessel {8 supported the proper distance above the
water, the stream of melted metal will be cooled, form-
ing o more or less perfect wire.

(23) N. E. writes: 1. I am running a hand
saw, and have a great deal of trouble with the lap, We
use common =older, but it will not hold the ends together
but a ehort time, The saw is two inches wide by one-
sixteenth thick. How long should Imake the lap, and
what is the best solder, or how can I brazeli ! Can
you give me a receipt tomake a solder better than the
common solder that tinsmiths use * A, Make your
lap about an inch long. Coat the adjacent surfaces
well with borax paste, and wire the two ends together
with iron binding wire. Sapport the joint over a large
plece of ch I, and apply pl of silver solder to the
edges of the joint, huving previoasly coated the solder
with borax. Now with a strong blow pipe flame heat
the saw at the joint ontil the soider flows. 2 1 have
sbout 100 of the ScrexTrrFic AvErioas | wish to bind.
What is the cheapest and the best binding that I can
get? A We know of nocheaper way than to employ
a bookbinder.

24) W. W. C. asks: 1. How can I pre-
serve some manoscript written on common paper and
with an ordinary lead pencil so that it will not rub off,
or in other words, how can I make the writing indeli-
ble* A. Lead pencil marks cannot be rendered indeli-
ble, but if the lines are washed over with a clear sola-
tion of 4§ oz. of gnm srabic in 6 oz of water they will
not rab off readily. 2. Two bodies of exact size and
shape, bat of unequal weight, and each presenting an
entirely smooth and non-compressible surface to the
atmosphere, are dropped from a given height at the
same time: will they reach the ground together ! Some
philosophers say they will,others say they will not unless
they be dropped in 8 vacoum. A. In a vacumm, yes;
in the air, no; the heavier body is capable of overcom-
ing the resistance of the air more easily.

(25) J. J. 8. writes: I wish to know some-

which the melted matter i« softened, dissolved out of | thing of the nature of nitro-glycerine. Please answer
the eruciblo into the dish, which is then heated, and  the following questions through SCIENTIFIO ANERICAN?
the watery solution i flltered into a flask. The residue | 1. After being prepared, and coming saddenly or other
on the flter, after being well washed, is rinsed back = wise in contact with air, does it (the air) have any effect
Into the dish, very dilote nitrle aeld s added, and the  on its explosive properties * A, The air has little or no
whole evaporatod to dryness.  The dry rosidue Is taken  effect npon i, 2 In its Hquid form for what purposes
up In water acidalsted with nitrie acld, heatod, and | )x it generally used and when soused # How is it ex-
filtered Into the same fMask in which i the aqueons solu- | ploded ¢ AL Chiofly in blasting, in tonneling, and
thon, Tho reaidue Ix wished with hot water, the filtrate | miniug.  Ttis osed extonsively for cracking the rock
{s allowed to cool In the flask, feerdo sulphate or fron | in the bottom of **dry ™ pelrolenm  wells, It 18
alum I8 added, and the lguid fs ttrated, exploded by fulminating or percussion caps by electric:
_ sparkoor fuse. 8. Where Is it made, and what size

(16) 11, J. asks how to make a good quality { cans ¥ it genorally. put np 9. AMo. the | difference i
of domestic grape wine ? A Put 20 1b. of ripe, freah | oy i1osive power while in liquid form, and such preparas
pleked, and well selocted grapes Into o stone jar, and | tions a8 ** giant powder," * dynlmlt;'“ and other high
pour on them aix quarts of bolling water, When the | explosives having nitt\;eglymlne u' a ‘basis. A, See
water hinn cooled onough, squeczo  the grapes well artlelo on nitro-glycerine, ma« 25 ’mmm
with the hands cover the Jar with o cloth, and 16t It | o yhe Sorxriric AMERICAN *l'h; u'nﬂd usually
stand for three days; then press ot the Juleo, and add | vary fram four ounces to tlw.poundl ormon.xuwuhf'i
ten pounds of crushied sugae  After it has stood for a gard o the relative eficiency of dynamite, giant powder,

For the best Dismond Drill Machines, address M. C. | A Yes; for moderate pressures, say, not over40 1b.; we
Bullogk, 8 1o # Market 8t., Chicago, 111, { have seen them setin masonry; they may be set olther

Brass & Copper In sheets, wire & blanks. See sd. p. 13, vertcally or borisqutally.

For best Portable Porges and Blackemiths' Hand | (7 E. L. B. asks: Can you inform me
Blowers, address Buftalo Porge Co., Buffalo, N, Y. ! how the hydrostatic pross and Jacks came to be coms-

woek, soum, stealn, und bortle i, corking loosely, Whon and nitro-glycerine, consult  Mowbray's * Drinitrogly«

the fermentation ix comploto, strain It again aud bottle
It, corking tightly, Uay the bottlos on thele side i o
cool pluoe,

(17) A. W. asks: By whal means can nn
ennmelod wurface bo gt with o name, same as on a

(oerine,' 4. Tread of two empty glycerine cans being
| found In the woods somewhere in Pennsylvanis by two
small boys. A man to whom they were shown
attompted to open them, eausing an explosion, thereby
loalng his whole arm, tearing it from his body. Now,

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy, and durability., Wnte for in.
formation, C. H. Brown & Co., Fitechburg Muss,

The Nonesuch Turbine. See adv., p. 413,

The Chester Steel Castings Co., office 407 Library St ,
Phlladelphia, 1'a., oan prove by 1500 Crank Shafts, and
1000 Gear Wheols, now 10 use, the superiority of their
Castings over all others. Clroalar and prioo list froe

Wren's Patent Grate Bar, See ady, page 14,
Diamond Tools, J. Dickinson. 64 Nussaa 8t., N. Y,

The lmproved Hydraulle Jacks. Punches, and Tube
Bxpandors, R. Docgeon, 2t Columbia 5t., New York

Bagle Anvils, 10 cents per poond Fully warranted.

Geser's Patent Grain Thrasher, Peerloss
and 'Traction Engloe. Gelser M'Cg Co,,Waynesboro. P'a.

Portable,

| monly called hydraullc press and jacks * A We can-

! not; elther term is correct.  When the prossire s being
exerted, the fluld s in motlon: it fx then hydraalic,
When the pressure s obtsined, and tho water (s at rest,
it 1% then properly hydrostatie.

8) D. R. asks how to feed turtles and
fixhies ¥ How often shonld feesh water be supplied ¥
How long will & turtie live with nothing to eat¥ A,
Feed the turties and fish on earth worms aftor thoy hiave |
beon placed In grase or moss over night 1o seour them t

| of a)l earthy matter, then cot them ap o one quarter of
an inch and feed to the anlmals, Look out that none are
Jeft after the animals have had all that they require,
Remove from the aquariom what nre left, or decomposi-
ton will take place. which will spoll the water and tur.
tew, Raw beef answors well as a food for fish, In a
true solf-supporting fresh water squarinm the water
needs never W be removed 1f the proper Kinds of plants

| of prussiate of potash and loam. nnd coat the fron

the cans belng empty, how do you account for the

load poncllt A palished pencil, baving a coating of Wb ¥ A
helle, can bo stamped with gold by ald of w eated dyo; | S¥PIWOR Y What are the most serious oblections 10,
not w0 an enmmelod surface~the gold will rub off ol mm:d“ lllj :‘::: :‘m ’nfﬁ“d,&'ﬂh m
entirely. A, Uso thingold wlge nnd a hot brand, .w";’ "' St Akl Conti bmmbuu 1 B -h“lmlu A
(18; A. B. axks how to case-harden small ¢ :

articlos. A, Makon pasto with s concenteated solution

therewith; then expose 1t 1o n strong rod heat, and whon
it has fallen to o dull rod, plunge the whole into cold
walor,

(19) R. W.inguires how o prepure emory |
for optical purposes. A, Mix fonr pounds of the flour
emery of commerce with one onnee of powdered gum
arable, and then throw the powder into two gallons of * tho bones
olean water. Colleet the (eposits ut the end of ten | potash for a short t
soconds, thirty seconds, two minutes, ten, twenty, and ' wuler until clean,
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Goar, friotlon, J. Herron, 200,008 | Ttook erushing machine, ¥, Godfrey. .. ...
Gom sotting 11 A, Ballon, Bendsny s AT | Ttooking OHalE, 1 FOlden. ..o viriineans
Glove button fantening, B, 0, Parker............... 22687 | Ttolling car axlos. machine for, E. Hallett., ....... 250
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Grape elevator, crusher, and stemmer, J. L. 1leald zm Seale beam, T. F, McKee, . R
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Hat brim curler, J. Parker. ... U8 | Soldering machine, J. Graves. . » A b
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UNCAPPING. R MOTTI8. . eveveennanaaranennenns s N0T0 HOWES.  eeveeessssssssassensanninrsnsnssssneens HQHH | Telephono switch, W, H. Sawyer...
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v FrROM PosteEriry. By William Cigar cutter. W. Petzold..... o U090 Lamps, eto., olectrical apparatus for lighting Tweezers, F. Lo & 3. M. BlllS....ouvrvoise ooreoen
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0TT'S ELECTRIC FLESH BRUSH.

ASTONISHING CURES!

moembars of her Majesty’s Government, and many

wrofessional gentio-

mon who bave tested the power of the brush are unanimous in its pralse nnd ity

Therapeutio vaine cannot be dis
m sclentd

men,  Constructed u
piietice, It Ls thoroughly aod
produces remarkable cures

s npplication s most agreeable and grateful, there being oo

feoling attending its use.

i curative powers i» a beautiful floah brush

nating for years
LA
the

wnies each Brush

Its power can always be tested by

rme appreciation here, which s crcellent merits secured for it n ),'n‘l.nndi

wted, haviog the approval of numernuas medionl
ih‘ lvr{m‘lp'nn the result of fwedee pean' study and
permanontly charged with an ** Electric fore

It genorally gives rolief In five Lo sev

wk or unpl
Always doing good. It cannot harm, and axid
W dry
a silver compa
Our Dy, Scott’s Bleetric Hair Srvsh having met with

e now introduce (o the American public his Elcetric Fiesh Brusk, confdent tha

0 woil poom Snd itx way {

nto cuery Aouschold.
IT cunRBs

Rhenmatism, Seiaticn, Gout, Nervous Debility,

Lumbago,

Neuralgin, Toothache, Malarial

Lameness,

all Paing and Aches resulting from

Colds, Tmpure Blood, and Impaired Circulation.
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It acts quickly in Stomach. Liver, and Kidney

Troubles,

and is a valuable assistant in their

Treatment.

It quickly Removes those ‘¢ Back

Aches” peculiar to 1.4 DIES.

It keeps the skin healthy, beautifies the complexion, and imparts

yvigorand energy to the whole body.

tmpaired nerve

People of sedentary habits and
yus powers will find it a valuable companion.

Proprictors: The Pall Mall Electric Assoclation
of Loundon. Neow York Branch: 8542 Broadway.

Iast few

one.
from my

SON, F.

are not

MENTION

ATWOOD'S PILARMACY, Broadway, New York, May 15, 1851,
D, Seott: 1 have sold st retall over my counter, during the

at £.00 each.
have come back and bought the second, third, and fourth
I have hea'd many customers praise them highly, and

able cures attending their use
to the publie.”

“1 prascribe It for my patients with the ha:
Its cures are unquestionable.”™
S,

“Better than all liniments and embrocations
too highly
GAZETTE.

* For some time pust 1 have suffered from Rheumatism in
my knee, 1
me, In less than threo minutes the
I have not had it since.
further, I took It to my place of business and cured two
workmen of Nearalgia and a third of Toothache.
satisfied with the virtue of your Brush, and do not hesltate
10 speaka good word for It to suffering humanity.”
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spplication.

TESTIMONIALS.

mwonths, over £.500 worth of your Electric Brushes
They give splendid satisfaction, and many

own personal knowiedge, I know of most remarke
1 cordially recommend them

Hrnyox W. ATWOOD,

piest results,

DR. JOEN GAVEIT GIB-

We cannot

recommend It to the aflicted.’” SUNGICAL

tried your Brush and the result astonished

pain disappeared and
Wishing to convince myself stil]

I am now

Yours respectfully, JESsE M. Hanu,

given they will be furnished with plesaure on

THIS PAPER.

As
of this Publication know Dr. Seott to be respectable and trustworthy.

#00n 85 you receive the Brush, if not well satisfied with your bargain, write us, and we wiil return the money. What can be falrer? The Proprietors

A BEAUTIFUIL: BRRUSEI, LASTING FOR YEARS.

We will send it on trinl. postpnid, on receipt of$3.00, which will be returned if not ns represented.

Inclose 10 conts extra and wo guarantoo safo delivery into your hands; or will »
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the pablishors.

Tho safost way to remitls by Postal OM‘« Draft, or
Expross. Money carefully placed Inside o ';"';m
socurely sesled, and correctly nd-"ﬂ«‘-w‘u mr:-

| astray, but iy at the sender’s riak,  Address ™
| and make all orders, drafts, ete., payadle to

MUNN & CO,,
37 Park Row, New York.

ribers,~Under the fecilities of
th':'l"l:l.n';';‘l::'l:::‘.: TENTIFIC AMEMICAN Is now sont
by post 2irect from New York.with regularity to sbscribe
ore in Grest Dritaln, India, Australis, and .u other
Rritish coloniea i to France, Austria, Belgium, Germany,
Tinssin, and all other Buropean States; Japan, Brasil,
Mexico, and sll States of Contral and South Ameries.
Terms, when sent to forelgn countries, Cansdn excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1 yoar; 89, gold, for
both SCIENTIVIO ANERICAN and SUrrLENEsT for |
voar. This includes postage, which we pay. Remit by
postal order of draft to order of Muna & Co. 5 Park

| Row, Now Yurk,




or, contalning Eaxy \louma,. !
lho nelpal Motids and A lnyn.
oren md nww Interested in mvi.)

Ow\n m 'l‘nmnm “How and Where t
nd Th Uml muyfor the Ready Detormination o(;
all the gwfm Ninerals within "{‘,’. United States.
AWM, rated,
u:d I')'u ril o llaRm)uﬂla of umu and Metu)-

1lnstra

l&‘ ll,allxmy of \md tncluding Destiverizi-
ntion,

ut 'iuvor and Gold. l‘nn ) 35 '-Ilviar

nou nn
oy M il
W& o llu - Hool of Mincral Analysts. By ¥
ihler, mumx by Henry ll. Nason. llluulnied
F"l‘ho llmvc or un; of our !-ooh sont by mall, froo
Jun prices.
HENR\' CAREY BAIRD & (0., |
Industrinl Publishors, Booksollers, and Importers,
S0 WALNUT STRERT, | HILADKLIIIA,

N {a“ 'ﬁtp:i‘nd
the A

far lﬂ

By Oltver North,

P
Poroy .-

Ofiee, 81 N, Eutaw St., Baltimore, Md.,
Are now ready to negotiate for the o

Auxll (‘om ion in all the States und Territories.
ng only to work done, as follows : |

U.;. \llnl PhllldelphlL - Col. A, L. Snowden. Su vt ‘
vy Yard, Brookiyn, N. Y., ¥. C. Prindlo. O,

va)‘ Yard, lmuo lsll\nd I'unn - H.8. Craven, C.

Navy Yurd, ( ? rt, Va. l'. .\mmn.(‘

Nuvy Vand, Was nmon o A G. Menoeal, C.

Nn Yard, Pensacoly, Fla “pl0 Mot ‘ollom ﬂupt.

F. L. HAGADORN, Secretary.

LYON&HEA LY 3
57 Monroe SL Chicago.

Maty,  Sawnidsy lhn.l ﬂmlu. ing
Materinby Ao Lpchides Instrietion and Exe

'l‘ Avwatawr Pande wnd a Catalogue
ol (‘huh Hand Muse

BELT FRICTION CLUTCH
For Gears, Shaft, Oouplings, and Pulleys.
W. OESTERLEIN,
13 Home St, O Ilu inuutl, Ohlo,
PECK'S Pl-TENl INVISIBLE EAR DRUIS.
DEAF N53 I!rnad“-). New  York,
Alse Frop. Dr. Stlasss’s Calarrs & Avihme Cures.
== 'S St ""RS’P."»N"M“"N
OIL PN 85€ S v i ,.._
HARRISON BOILER WORKS PHILA.
READ THIS
We will send ON TRIAL (bofore purchasing)
Dr. Joy's Celebrated Electric Devices,
Tavented by Profl. Douglas A. Joy, of the Uni.
Vigur and Fambocd 1he revnits of abwsrssnd
other enuses. Al for Liver and Kidoey
Diseases, Rbeumatism, Neuralgin, Paralvals, Fe-
maole Troubles and mn pther diseases,

l-rnm Sucoess,  Send for treatise
. TTICE,
s
versity of Michigan, especially for the cure of
Wanderful cures quickly Ilostrated book

pent free, Address 1he nren
« Chilecazo, 11
TELEPHONE work one mile. The
Loudest Speaking
Telephone ever Invented, unh S, lus-
tatod Clrealars sent free, Add
NORTH-WESTERN TELEP un\r €O

B4 West Madison st.,, Culcago, 1L

PATENTS.

MESSRS. MUNN & CO., in connection with the pub-
lication of the. SCIESTIFIC AMERICAN, continue to ex- |
amine Improvements and (o act as Solicitors of Patenta
for lnventors.

In this line of business they have had thirtyfive
years’ experience, snd now have wnequaled facllities for
the prepamtion of Patent Dmwings, Specifications nml
the pros fon of Applications for Patents In the
United Stat *anada, and Forelgn Countrie Messma
Munn & Co sttend 10 the prepamtion of Caveats,
Copyrights Baox " Assviguments,
and Repor m Infringer { Patents. Al business !
Intrusted to them is dope with special care and prompt
ness, on very reasonnble lerme,

A pumphilet gent free of charge, on application, con-
taining full information about Patents and how Lo pro.
cure them; directions concernipg Lubels, Copyrights
Dealgus, Patents, Appeals, Rolssues, Infelgements, As
sigoments, Rejocted Caxes, Hints on the Sale of Pa
wnts, ele,

We nlwo send, freo of charge, n Synopsis of Farelgn
Patent Laws, showing the cost and method of securing
patents in sl the prinelpal countrlos of the world

MUNN & OO, Sollcitors of Patonts,
47 Purk Row, New York
BRARCH OFFICE.~Corncr of ¥ und Tth Strools,

Washiogwon, D, O,

unleution of |

Sceientific American,

—

-lu.a-«- the compistion of the ta work this

most important Herar
tion, 1o 1S

The Cyclopaedia War.
Ty g S e g

The m\h of July,
mnulnln. ;w' culit. more ter o viopeedia, ot less than one-

E mvu ml u"(uu s O
..va ll.ll & ttle mors than one-fourth Its oost,

unl mare than Johinson's Cyelo

'M&I forms the basls of ¢ of Universal! Knowledge (1he last London
g‘uo- ot Mhh. " r‘l ‘m s & portion of its wn"a-) s the taborio u- product of the ripest
ropean seholarship, It has an.m -nI thirough s century of Cyclopedia

m‘ 'ﬁ various editions having been v‘ctor Luen rov nd in successlve yoars,
ootne Lo universally rooog- nu , by those competent to jml’-n s
Log At Lhe vory ot of l’ grogstions of know , and better adapted than any other Cyelo.
e ufvuwlu un It contuine -urn full %Inlpuﬂ‘n Infurmustion ss the ondinary reader, or the
10 soek, upon abouat 3 sl » ln wvery departieent of haman Knowiedge.,
‘w‘h. however, (s & l-mu prod odited and publisbed for a forelgn market, and
u m-u' rotminence Lo Awmerican topios as Amen-
For T h and other deficlencios n Inrge col
Lors  wnd wmc “Inv- added s partant artioles upon about 15, p‘
ouvering the antire flield of human knowledge, bringing the whole number of titles under one al
Armngvment Lo about & us Lhe wo s thoroughly Americaniied, and the Library of Unlyer.
l-d, 0 heoumes AL G0ow Lhe [atest and most mu.;u.;..‘\ neyclopeedia o the Beld, at a mere fraction
O the cost of any similar work which has preceded it
P 'l Of the M volumes, complete, 10 extra cloth binding, 1500, In half Russta, sprinkied edges,
c e Lo balf Hussla, gilt umfi‘i:.o. In full Bbrary sheep, marbled edges, S0,

mhllvu valoe and fwpe o0 o Is great Btwyru»(‘dln tes nlr(il"d In lhc faet that it is
h‘;m-. reaoch of --rury um who sspires after knowledgo um enulture. a Ubrary of
iy oW

ml education mll"w‘::!nl:: the .:vu-h
Yoo of ov i ul tbn muul l uul approntice boy o ty. Every
&mn uul':,n”rynmi lnlhnl.’s Revo Ut|°n owes It to himself and to his children
1 aueh o Cyolopsdia -luu henceformard form o part of the outit of his hume To the professional man,
Bod every person of Intelligeone 1o every walk of lile, a Cyclopadia s a nec
of mun- Lhae old and wealthy publishers who have grown rieh (It is -ld uut the Appletons have made a
profit of nr:'l.y two million dodars on thelr Cyclogsedia) from the sale of thelr high- priced |ulhlluu‘~.

W At thelr monopolins sre broken and their power overthrown, Of courss the book agen
Jars who have beon used Lo getting from 8 to @ por cent. commission for selling these "'f» pdcn‘!
n

s 1 m R eWard -‘lnm not 80 well pleased tosell the Library of lvn—l

powledges on 13 per cent. commission, though those who are

not abhortsighted discover that their own interests, uiter all,

are lduu with lho Interests of the people, and thelr real mm- in the end, are (nerea the Immense

low -hloh resalt from meeting the people’s wanta ajority of tnmkullun, hownver, kre better
slander than (o sl this snd our numerous other -umhm and {noompars

one, nul the Litersry Revolution has always looked to the prople, o whose inwn-un

lh.--uwn-l publica-
wnd At has novor m»i in valn, as onr more Lhan one willion T
o Club A

for its patronagp,
vo Urmes printed OAr (Lhis yoar belng Inoressed (o proba-
wlopsedin directly from us, and by uniting with your neighbors and friends you ean secure club rates

lll M duln

ly mum than t'nml Honal abundaatly prove. Yoo oan order gents.

fnl OWN 1
B lllmmnt of 10 per pont, will bo allowed to any one orderiog at one thne three or more sets of the
u P and of 13 por eunt, will be allowed to any one ordering five or more sets st one
me.

rotaly, each dolng

As aspoolal inducement to our frionds and patrons to go to work promptly and
L0 In special pre-

what ho can for the dissomination of universal kuowledge, wo propose to distribute 1
s aa follows, In addition to the regular disconnt ta olabs
wW Lo ba diatributed equally amon,

85 000 Re a'rd ur llml loss than ‘Ilw subsoribers, after

In wAMLIon Lo the Aest $6,000 (o be distributed nmong the 100 club agents
$5 ooo Rewair who, during the same time, sond us the targest number of rubec
1ot loss thian twonty 1n number, the amount to be Adistebuted proportionately to the whole number of sub-
seribors which osoh of the 100 olub sgents muy send us,

The nsmes of the subsoribor must tn every case be forwarded to us, The first $5.00 named will be dis-
tributed o spocitiod as rapldly as the ordors sro recolved, and the remainiog 500 will be distributed
promptly on \«‘vl 1. 1I'ho namoes of the porsons recelving these rowards will be printed, with the amounts
rocelyed by each, and the st sent to all the olub agents entering into competition for ‘thum, Subscribers
must bo gotual punrruwn Tor individual se, 1o ontitly the olub agent to the rewands under this offer, and
not lumkwllnn OF sgonts who buy to sell again,

Parsons desiring to miso clubs mny send to us ut onee for sample yolumes, if they dﬂlro. in the yarious

les of Dinding. payiog us 76 conts for the volume in cloth, $1L.00 for the volume in half Russis, sprinkled

m( o, nnd $1.25 Tor tho volume in Hbrry sheep.  Ordors for the full sots will bo filled by us with the utmost

promptooss, within our abllity to manufacture, beginning not later than July 10, orders belng filied In the
ordor of thele roceipt by us,

Hpoecimoen pagos of nm * Library of Universal Knowledge ' will be sont free upon request. Descriptive
catalogue of our large st of standard publieations, with torms to clubs, and ilustrated pamphlet lleurlblnx
book making sod Lype sotting by steam, will be sent upon applieation, Remit by bank draft, money order,
registerod lottor, ar by oxpross. Fractions of §1.00 wny bo sent In postage staom ps,

AMERICAN BOOK EXCHANGE,

‘ JOHN B. Al‘l)h!\, MANAGER. 764 Broadway, New York.

MAGHINISTS’ TooLs.

NEW AND IMPROVED PATTERNS.
Sond for new lllunu-nwd catalogue,

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,

New aven, Conn.

the frst &0 elub agents who send us clubs
June 15 and before Septem-

PROSPE

CYLINON

ITY

CTING MIN[RAI LANDJ A SPECIAL

A weok In your own lll\Y;l--‘l rms and 85 oty
Address H. Havierr & Co., Portland, Me.

free,
DEAN BROTHERS,

Steam Prmp Works,

INDIANAPOLIS, IND.,
Manufacturers of

BUILER FEEDERS AND PUMPING MACHINERY,

FOR ALL PURPOSES.
Send for new Illustrated Catalogue.

 RUPTURE

cumd without an o ration or u:e lrnna inflict
b; Dr.J. A. SHERM \'\ meth Wnﬂ‘

ENNSYLVANIA 3
DIAMOND DRILL CO.

ICE-HOUSE
Directions and Dimensions for oonsxmcuon. with one
fllustration of oold house for preserving frult from
scason 1o season. The air is kept dry and pure through-
out the year st 8 tempersture of 34’ to %', Contslned
in SCIENTIPIC AMERICAN SCPPLEMEST. 116. Price
10 cents. To be had at this ofice and of all newsdealers.

MACHINERY

J WAy,
Now York. His book, with Phowgnp lc Ilkuu._\eu | of every description. 121 Chambers and 108 Reade St».,
0f bad cases, before and after cure, mailed for 10c. New York, Tn’?(,r.onm. PLACE M.\cnl\ un' AGENCOY.
A WEEK. $i2a -lnv at homce:.nlr made. Lu-nr

D \)lPLRRI-X‘.l'LATOR:md bwo
Cocks.

$1 = =tr®

‘““BLAKE’S CHALLENCE” ROCK BREAKER.

Patented November 18, 1879,
For Mncandam Road making, Ballasting of Rallroads, Crushing Ores, use of Iron Furnnces,

outfit free. Address TRUE & Co. ., Augusts, Me., Murrill & Kelzer, Baltimore.

etc. Rapidiy superseding our older styles of Blake Crusher on account of lts superior strength, efici-
ency,and rimplicity. Adopted by important Railway and Mining Corporations, Citles, and Towns,
First Class Medals of Superionity awarded by American Institute, 159 and 1550

BLAKE (,RL\IH R CO., Sole Makers, New Haven, Conn.

\\ COT (not painted, White Duck) $2.

BENTEL, MARCEDANT & CO., z
HAMILTON, OHIO, U. S. A. NSEIEHY e LEL

MEAS V2 CulL FT.

Makeos s perfect bed.  No mattress or plllows required,
Better than a hammock, us it fits the body a5 pleasantly,
und lies straight. Folded or opened Instantly, Self-fast.
ening. It is just the thing for hotels, offices, cottages,
cump-meelings, sportsmen, eto. for the lawn,
plazzs, or ** coolest place In the hoose, Splendid | r rlu
\ alids or children. Sent on recelpt of price, or C. O, D,

For 50 ct=. extra. with order, I will propay oxpn‘-\w-
to any rallroad station cast of Mississipp!l River, and
| porth of Mason and Dixon's line. For 23 cents, In

Minnesota, Missouri, and 1o Sond for clrculars.

H. W. LA, M8 Fulton St., Boston ; 26 Canal St N.YJ

927 Arch st Phila; and 8 Market St., Chicago.
YOUR NAMEon 70 Cards

IOS (P
Now styles, by bost artists: Hougwels, Hirds
Chromos, Londscapes, Water \(u\r: wlc. —m'lu()dm
Agvat's mvl te \un;-lv. Book . Ciroat variety
ertleing and 1 Kdge Car l: l,muz pn.uunl-Ar 4
winters, 10 N) ik I'u}. (Iru g Carde, B
ddress STLVENS ul.ub lSuA 2, Nortutord, O

Painted Red,

-

T

Ade
s 1

InNew 1ype

»

Celebratod Original

BALTIMORE
FIRE-PLACE HEATERS
To warm uppet and lower reons.
The bandsotnest, most cconomical
l u..l Hioven In the world,

ON

818
I"uun(‘r‘ Ditiee nnl&mn esTouRN,

.

‘1( BHOUSE AND COL n ROOM.—-BY R.

G, Hatfeld, \With dir lluun r oonstruction. Fo 80 and 41 Light Sireet,
copravings.  Contulno n VEIIC AMERICAN SUP- Baltimore, M.
PLEMENT, 36, Prioo 10 ceuts, To be had at this ofMce Manuiniteo SLave Maxvxis,

und of wll newsdenlors, Q7" Send for Coronlars,

NEW YORK BELTING AND PACKINGC COMP'Y.

- B The Oldest and Lavgost Manufncturers of the Oviginal

SOLID VUI.CANITIIE
Hmory Whool,

JEMERY WHEELS.

nlhm hlml- In tntions nnd lnf--rlur. Our nnmo s stampod o fall upon all ous

nte ||ulnul BELTING, PACKING, and HOS
ddross NEW YORK lll.L'l‘l.\h AND PACKING €O,
NEW YORK,

JOLIN 11, (,lll.h\ K l(. Trons,

AND REFRIGERATOR —

Roots’ New IroN BLOWER.

POSITIVE BLAST.
" IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F. M, ROOTS, Manuf'rs,
CONNERSVILLE, IND.

| 8 Cortlandt SL.,

S. S. TOWNSEND, Gen. Agt., | g (oo Street,

}:a

WM, COOKE, Selling Agt., 6 Cortland! Street,
JAS, BEGGS & CO., Sefling Agts., 8 Dey Strest,
L@~ SEND FOR PRICED CATALOGUE

~~

-
e o

Mitnd Stilo Mortising and Hork Machines will mor-
tise two Md Stiles st once for Fixed Siata, in all kiods
of wood, regariloss of koots, making & per minute,
leaving them clesr of chips -gd will bore for rolling
slata, 150 pur minute. M. BUCK, Lebanon, N. H.

9 1 ) mis b sets rewd
B AT Y S O ol wan. %145 up. £~ Diae:
ogue urx. Audlﬂn l"’.&‘f’l‘\ .\\nh m:m .\ J

WITHERBY, RUGG & RICHA RDEON, Manufscturers
of Patont W ood Working \l-l'hlm;ry of every deserip-
llull. Faolllties unsurpsssed. Shop formerly occupled

. Ball & Co., Worcester, Mass, Send for (-ulvm

Beo. W. Read & Co.,

Manufacturers of and Dealers in

MAHOGANY,

And all Forelgn and Domestic
Cabinet Woods.

BOLY MANUFACTUNEDRS

CUT AND PRESS DRIED

THIN LU MBER,

Panol Stoclk, Etc., Etc.

Mills aud Warerooms:

186 to 200 Lewis St., New York.
INVALID ROLLING CHAIR.

(RECLININC)
ooa
o Dhase whe are
saabie o walk,
Hon. A. H. Stephens,

M. C., and hundreds

of others use them.

nd for Clrcalarto

FOLDING (,muu CO., New Haven, C...

ESSAY ON INVENTIONS —How to Make a l'roaubb
Invention. Contalns information that -xll‘-n.ubk-uny in-
yentor to tnvent a device that will pay. 20¢. currency or
loo samps. N, DAVENPORT, Valparalso, Indisna.

ORNAMENTAL INITIALS.—A COM.

dlete alphabet of ornamental Initials in Old English

wxt, vcr( usoful for patnters, decorators, and those

Interested (o the art of Hlumination. Contained in Sct.

ENTIFIO AMERICAN SUPPFLEMENT, No 238, Price

h:‘\;nu. To be had at this ofice and Tfrom all nows-
..

Applied to all machinery driven by

—_—
-~ fiy-wheeis and lubie to be broken b
= = power stored In wheels, sach as -
| = oo ender rolls, upsetting  machines,
‘;._ s prosses, and wire dmwing ms-
—_— ) chines. We wurmant to save

7\ n% and all wmachinery
o breaking by using our
_n clutehes, Starts gradual, stops
quick. Any amount of power
L ouontrolled.  Friction Holsting
Eugines aud Dramisg a0, Satet
Elovators. (an bo run faster an
stop quicker than any other friction,
D. Frishie & C O | New Haveo, UL

\ll“ HANICAL, AND MINING EN-
NG at the Kensselaer Palytechnic
Iustitute, Troy, N, V. The oldest en gineering
school In America, Noxt term begins Septomber 15
Tho Register for 180-5] containes o lst of the gradustes
forthe pest 8 yours, with their |\~-|llum nhu Cuurse
Of study, require: lnvul\ oXpenses, ot ddre

DAVID ML R Lh\t.. lllr-- !ur.

'»ﬁ. \.\-"

T & PASSEN lu.’\
.;L

",i.-.-

Lt

‘ c)() X\um\(»‘:::;.‘ l.t:«.\hmm"' fllluon\-ln« tunn
'THE NEW GERMAN P \'l‘l‘\"l‘ LAW

Belng tho Full Toxt of the New Law for Putents,

and Lt

Cards (No 2 ul
Clinton llmc \ ‘“.

July s, INTT, coveriug all the State s
Klpmrn lunlnluml Il\‘;(‘lkN‘l‘lrl?‘ “\‘\‘c:l;.'l'\‘:li“‘i(i'elr:-l:n»l:

0, Price 10
uucl of ull nov;--lml‘;ru b

‘THE BAKER BLOWER.

[ vonexn nasr.)

The bm in !luo Worlll o
Charcoal Blast Furnaces, 2
Also for mcmng Tron o Cu.
Polas for Stove Foundries, ete,
WILBRAHAM BROS,
No, 2120 Fravkford Avetuo,
Puinavereia, LA,

R CATALOGUE. “68,

TO be bad at this ofes
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Scientific Amevican,

[JuLy o, 13541

New York Ice Machine Company,

115 Broadway, New York, Room I8,

LOW PRESSURE BINARY ABSORPTION SYSTEM |

Machines Making

ICE AND COLD AIR,

Low Prossurg whon running, No pressure at rost,  Ma.
ohines guamnteed by C 11, Dolamater & Vo

W.JOHNS'
ASBESTOS

LIQUID PAINTS,

For Dwellings and Genoeral Strootural Purposes
ROOF, RAILIOAD, AND SEASIDE PAINTA
ROOFING
In rolls. ready for use.  OCan be casdly applicd hy any one

BOILER COVERINCS,

Asbostos Cement Folting and Alr Chamber
LINING FELY
Made of pure Asbestos, for use under Halr Folt,

STEAM PACKINC

All sizos of Rope: also Fiat, Loose, and Wick

PURE ASBESTOS MILL BOARD,

All thicknesses, Gaskots out to order
ASBESTOS SHEATHINGS, COATINGS, CrMENTS, EIC.
Descriptive prico lists and samplos sent free,

H. W.JOHNS M'F'C CO.,
87 Maliden Lane, Now York,

5D RELIAR) 2

JRE IN SIXTEEN \’EARQ

HEALD &MORRIS csﬂ‘*‘“’“ T

NO FAILL

ROCK DRILLS,
COMPRESSORS,
FUSE,

BATTERIES és\‘ \v
POWDER.

ROOKWALTER ENGINE.

Compuaet, Substantlal, Econome
fcal, and easily mansged ; guar-
anteed to work well and give
full power clalmed. PEogine and
Boller complete, Including Gov-
ernor, Pump, ote, at the low

> price of
, 8 HORSE FOWER £240 00
g 4y ceees 0 0
Gu p s ceenes 85500
& TSR & 40 0

[ 4 l ut on cars st Springtieid, O,
JAMES LEFVEL & €O,
Springfeid Ohlo,
or 110 Liberty St., New York

> : s
C. J. GODFREY & SON,
UNION CITY, CONN,,
Manufacturors of Metallio Shells, Ferrules, Cups, Blanks,
and any and all kinds of small press and stamped work in
Copper, Brass, Zine. Iron, or Tin. Dmwn Hrass and
Steel Ferrules for Filo Chisel, and other Tool Handles,
also Pocket Matoh Safes of various styles, are specinlties,
All Kinds of notions, small wares, or novelties in the
above line mude to order., Work finished plain or
nlokel plated ua desired. Correspondonce solieited and |

estimates furnished. | s

FOIR
HEAVY PUNCHES, SHEARS,
Boller Shop Rolls,
Radial Drills, Etc.
SEND TO
HILLES & JONES
WILMINGTON, DEL.

Py l\\ll( SHEA RS
BT I’Y‘ k PARKER PRESS (O,

\llll-llnhmn (8]

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

WITH THE llll\

lhv best, Planor nnd Matcher over |

BWEEPSTAKES,

Putent Journul Box

made, Planing @ In, wide, 6in. thick, wolght 2,200 1bs
0 ; planing 2 1o, wide, & in. thick, welght 2990 A'“‘.
£5). Beading, Arbor, and Head, exton, £, “ash, Door,
and Blind M h\n r) A specialty. Send for '|'.‘l‘(ll|(|\v
cnl.nluxmt B & Hormuoos, Willlamsport, P
Telegruph, Telophone, und Eleotric Il;lhl Bupplies

e "

/ W\
e \"'.,

HAD i - Ol ) e
THE ELEC I"l( AL SUPFLY CO.,
0 Liberty St,, New York,
FIE  Scwentdfic Ameroan™ s pring th CIAS
E) lull SON &l!)»l vK. Ter
bard .\l th adeiplia, ml 5 Gold 5t ".\.' 'x“

N

m-rkfx\ov "y e P O L

nnnm-l supply Depots in all prine

ICE AT $1.00 l'l' R TON.
¢ (‘l‘lf &l'l‘ll' CIAL 1 cu Lamited,
ox N Greenwich \1 ow Yok,
Guamntoed to boe Iln most eMotont nn-I ccomomical of all
oxisting loo and ()ulul Alr Muohines

PAYNE'S AU‘I‘O! ATIC ENGINES,

ark Arrostor

lln Hinble, darable, and cconombentownt! fumiih o
wee posner Witk one-1hind feas f1iel o ater thon any other
Pnoine buddl not fitted with su wnteomntio cut off,  »ond
{ v lrmum o .(nl ¢, for Information and

FAS N & Sons,
uu 1207.

ERICSSON'S
* New Caloric Pﬂﬂ]ﬂlﬂ@ EHUIHB

DWELLINGS \\D ( OUNTRY SEATS,

Simplest cheapest, and most economioal pumping engine
for domestio purposes. Any servant girl un .,n mte
Absolutely safe. Send for ciroulars uxi

DELAMATER IRON WORKS

C. H. DELAMATER & C0., Proprictors,
No. 10 Cortlandt Street, New York, N. Y.

PATENT QUICK

Adjustable Stroke

SHAPERS

Can be Changed while in Motion.

E.GOULD & EBERHARDT,
NEWARK, N. J.

NEW AND IMPROVED BARREL ‘I(‘I!l\l~
This Machine is adapted to all stzes and kinds of Par-
rels. Satisfaction guaranteed or no sa'e. Can farnish
mwachines on terms to suit purchuser. Shop, county. or
State rights can be had on easy lonm For full partion-
lars, address WALL Akl’ . FIELD,
P. 0. Box 256. De Pere, Wis.

‘ 1880— Lace Cutter. Ky mail, soc Dl-muntu ﬂu-lr‘dr
Sterling Eilloti, 22 Dover St., Boston, Mass,

@y, 20 ELEVATOR BUCKET,

Mills of every kind.
strong and durab)

They are made of Charcoal Stamping Iron, extra
le. Have no corners to eatch. 300,000 in use.

THOS, F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y.

HOLDS INK FOR A Wl“'ﬂ Ull ANY GOOD INK MAY Dn UHID

The Maokmnon POLNTED Pen or Fluid Pencil.

™R nl: .Y RESER om l'l.N IN THE WORLD WITH A CIBCLE OF IRIDIUM AROUND THE POINT

t Blat. Canoor be

Warn sut in LSAL
CONNER TONN STHEET, "NEW VORK.
dtpal citien In Amerion and Burope

iﬂllVllll\ BICYCLE,
]

Woyole has proved ftsaelf to o n

pos e il i
Professionnl and  husinoss

s nfter e .|||. o plensure
nll) l. In bhearing withess t J-n\vvil-
[} Sendt B cont stamp for entaliggue with

‘ ‘ price lia l'-n d fall infy wmation

THE POVE n Fa oo,
T Waoshington Btroe

« Dowton, Mnsn

‘iovus ICE MACHINE CO.,
| Ice Machines
Refrigerating Apparatus.

No. 10 N. Jefferson Street, Chicago, JII.

Estimntes nnd Clrenlnrs uapon Applicntion,

TO INVENTORS

AND MANUFACTURERS

The Semi-Centennial Exhibition

Of the American Institute of the City of New York wlll
open Nepteomber 11, I8 Il avy maohinery will be

eolved as oarly as August 221 othor goods Nb-plnllrluv ‘»
Intending exhibitors must mu\r onrly lx plioation to
socure proper spasoe and  classtfieation For blanks

and information an w Lieneral Superintendent
American lostitate, Sow V¢ rhl\l)

' wmn, B II;\RIIIQ.

PROVIDENCE, R, I, (FPARK STREET),
“Ix minutes -nlk West from »lnnnn
ol and Onl i builder ot

H \I{l{l\-( ORLISS ENGINE

With Harris' Patented Improvements,
from 10 te 1, 000 H, P,

POH nm

COLD PENS.

e . Send for Price List to
JOHN HOLLAND, Mfr., 19 West #th 5t Cincinnatl,

THE J. L. MOTT IRON WORKS,

NN and 90 Beekman St., New York.

Demnrest’s Patent Water Closets used almost
excluxively in all fine wo rk Demnrest's Water
Closets, Latrine's and Hopper's for publio ty ullmn " and
factories. Mott's Celebrnted Porcelnin Lined

Baths unequaled for beauty and cleanliness. -nnl-,

, tary Goods of all kinda

FRIEDMANN'S PATENT INJECTOR,
THE BEST

Boiler Feeder|

IN THE WORLD.
Simple, Reliable, nand Effective.

40,000 IN ACTUAL USE.

NATHAN & DREYFUS,
Sole Manufacturers, NEW YOREK.

Sond for Descriptive Catalogue

‘DO YOUROWN PRINTING

Presses and outfits from $3 to $500
Over 2.000 styles of type. Csatalogue and
reduced price list free,

H. HOOVER. Phila.. Pa-
IASBESTOS EELTING WORKS, ©

Steam Pipo and Boller Covering. Fireproof Halr Felt,
Rooling. Roofling Materials, Bullc lm. Paper and Palnts.

STUTTERING o und by Bate's appliances.
ul- soription to Nl\ll sON t( O, Box

- SAYS

a O
‘A('RSONS Miy runoSAw‘( ERS

Send for
%, New York.

FREE)
O ANY Pdp,.or THE WOF?L D-
l : .,.’.“,’;ﬂ % EMERSON.SMITH & €O
. t5s BEAVER FALLS, PA

BOILER COVERINGS.

Plastic Cement nnd Halr Folt, with or without the

Patent ‘*AIR SPACE"’’ Method.
ASBESTOS M A'I‘El{lA L“

| Made trom ruro Itall: IDAIW 04, in fiber, m
round THE CHALME us.ﬂ-u;‘( n(o..
‘ 10 Cort nnd 00l Of K. 9th Street

moxmw“‘ﬁ’cvtm

USEFUL FOR EVERYBODY

street, und

Text Book, with !n-tmnlnn and Pens, #1140

| KEUFFEL & ESSER, 127 Fullon 81, New York.

'ROOFINGC.

for steep or flat roofs.  AppHed by ordinary workmen
u( me-third the cost of tin.  Cirenlars and samples free.
Agonta \Wanted, T. NEW, % John Street, New York

'WIRE ROPE

Address JOHN A. ROEBLING'S SONE, Manufactur.
ers, Trenton, N. J ., or 117 llbort\ Street, New York.
Wheels and Rope for conveying power long distances.
Send for circular.

M|II Stones and Corn Mills.

make Burr Millstones, Portable Mills, Smut \lu.
cblnen Puck(-rs Mill Picks, Water Wheels. Pulleys, ,n
Gun;lng specially ndapted to Flour Mills, Send for
catalogu

""" 3. 7. NOYE & SONS, Bufialo, N, V.

SEQUEIRA
WATER mr.n.

The cheapest, m
officient,and dunhlo
moeter in the market,
'l‘lm rosult of prootis

cal tosts furnishiod if |
re%ulmd All patont
ts to manulnc-
l.urcnndu!oruru!o
= For full particulars,
nngl’h- . Sequelm,
stroet,

Hartford, Conn.

THE SCOVILL
“Pop” Safety Valve,

SIMPLE, RELIABLE, DURABLE
For Locomotive, suulm:ﬁ:y Marine, and l'oru{)lo
8ond for descriptive ciroulars and price lists to

THE HANCOCK INSPIRATOR CO.,
llm-s'l‘oh. MASS,

0 engine that works withou
Hor. Always roady to be
and to give at unw full power,
SAFETY, *’( ON( Hl\.
CONVENTENC
Burns common Gns uml Mr No
stoam, no coal, no ashes, no fros,
S no danger, no  extrd insuraboo.
Almost no atten

THE NBW OTTO SILENT GAS ENGINB.

Usoful for nll work or -mull stationary st .
Hullt in ulm« of 2, 4, and 7 H. 1% by SCHT, l x(
+ WML Chestout Btroet, Phili,

sC "I WA & OO
A.

\Innnlnu. » Iky 8t,, New York, Agont.

TELEPHONE ’%g"\\'.ﬁ'i. d:‘.‘;‘ﬁ&"

Mnallot |‘rock.

Clirculars free. HOLCOMB &

o L LT Attt

\‘ﬁh»

= "

Crushing and Po
oporaled with any kind of power.

Wao warrant & lmr oont, advantago in Cruahing, with nno-lhlm

FORSTER'S CRUSHER AND CHUP§HER AND PULVERIZER,

The simplest maockine ever

o purpose,
wor, and ln

voriging 40 the work of stamp and Bures at one-thind first oou. m

Address TOTTEN & CO,, Pittsburg, Pa,

CATALOGU iD.

THE FOLLOWING ARE PFRO
MINENT IN riEn ey : LINER l\
BHONT,ALE HEADQUARTEN,

WIRE RO PE

T™¥E H\I\l“l MANLU VG, 0,
Works at Wilkes Narre, I's. N7 Liberty sq.

HOISTING EN GINES

COPLELAND & BACON,
N3 LINERTY ST, NEW YORK.

'] VALVES AND FIRE HYDRANTS.

THE LUDLOW VYALYE M'¥'4 Co,
Troy. N. V.

ROCK DRILLS & AIR CUMPRESSUHS

INGERSOLL ROCK DRILL €O,
1 142 Purk Pince, - » New York,

Ll EAGLE ANVILS. 104

Holld CANT STEEL Face and Horn.
rantod.  Retall Price, 10 ofs, per 1b,

Double Screw, Parallel, Leg Vises,

Mado and WARRANTED stronger than any other Vi
lly FISHEIR & NORRIN on'y, Trenton, N, J, i

Are Fully War-

EXETER MACHINYE WORKS,
Manufacturers of

Steam Engines, Blowers, and
Steam Heating Apparains,
30 Federnl ~l Boston, Mnss.

The Greatest Rock Breaker on Earth,

lu-ullv uh-n n minute. Al \Indc of Mining Machin.
for clreulars. GATES & SCOVILL
ll‘"\ \\ ORKS, Chie K5, Chicage, Hi. -

STEARNS SAW MILLS,

Saw Mill Machines, Boilers, nnd Engines.

b'l'l"ll'\s MANUF \(Tl RL\G 00!"'1\‘ P.rle, Pa.

=~ T0 INVENTORS

THE

Howard Mannfacturing Co.

(INCORPORATED,)

364 & 366 Broadway, New York.

Orgunized for the manufacture and intro-
duction of

PATENTED NOVELTIES

AND

YANKEE NOTIONS,

OF EVERY DESCRIPTION.
AMPLE CAPITAL.
Latest Improved Machinery,

CONNECTIONS WITH ALLWHOLESALE MERCHANTS
IN THE UNITED STATES AND CANADA.

Agents In Foreign Countries,

Correspondence without charge, with all who
desire thelr inventions in our line developed.

KORTING'S UNWEHSA[ INJECTORS,

Yor Boller Ko mun.. operated by single handle, taking
waterup to 160" Fan,

Philadelphia OMce. 12th and Thompson Sty New York
Oomoe, uu LAbarty 5t.; Boston Ofice. 7 0l ver St

"HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN,V. Pres't. J. M. ALLEN, Pres't.
J. B. PIERCE, See'y.

Jenkins® Pntont l’nokln‘r and Yalves.

mx never falled m mnko 0 ook
Ju gFE{::k- mn! h::wum ollowod onm'w

of the, but

t and are
e warrautod J'é"\‘m\"f.iuun 71 John § T e New York:

stoam metal

.| CORRUGATED MATTING

der m-mlunul
bu‘(lnwv ng for uon. »

=z
37 & 38 PARK _ROW nnw YORK.

FINFKRY ~HURTU NIN(I BUB \l R'llS-
llult].l:n‘n'll“uh I?fnrhus Maohinos. |}¥u {Iv
Olmuhlm n\\ll E\KLNS. Blmboym. In,

Ja.rvis Eurnace Oo.
l'- ent Setting fol: tonm Hol X ;
l&h«k le mlhu ut B ur N "1"&"":&““ e gg_

m" No aooon Bl‘

PRINTING INKS.

Peﬂnd inel tu the SCrExTINC
P ?ﬁiliu& %s.d&% Dohn St., New York.

B



