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STATIONARY BEAM ENGINE,

One of the engines driving the machinery at the Ameri-
can Institute Fair was a fine beam engine, the exhibit of
Thomas F. Rowland, of the Continental Works, Green-
point, Brooklyn, N. Y. It {5 an automatic out-off beam
engine, having a dinmeter of eylinder of 15 inches and a
length of stroke of 30 inches. At 85 revolutions per minute,
80 pounds initial pressure, and eut-off at one.quarter, it is
rated at 00 horso power.  The dinmeter of the fly and pul-
ley wheel is 8 feet, and it hus o 80-nch face. It weighs
11,300 pounds.

The engine is very strongly built, the cylinder, column,
and main pillow block resting on a heavy bed plate. The
beam s of wrought iron, neatly ornamented. The cross-
head, fitted with brass gibs, is carried in cast iron slides.
The erank shuft is of the best hammered iron; the piston
rod, wrist pin, beam centers, erank pin, and all wearing jour-
nals are of steel. The valve levers, and bell cranks, and
smaller parts of the cut-off gear are steel castings nicely
finished.

The valve gear combines all of the sdvantages of an auto-
matic ent-off genr generally, with the particular merits of
the well kKnown Cor-
liss, and of other
forms of valve gear
of the disengaging
type, with several
points of speciul
merit.

In this form of
valve gear there are
but two  steam
chests, from which
the steam is admit-
ted to and exhaust
ed from the eylinder
by means of a cir-
cular valve. The
cut-off wvalve, also
of the circular class,
is located on the
back of the main
valve, and is ope-
reted through the
hollow wvalve stem
of the latter, The
main valves are
worked Dby bell
cranks which re-
ceive a positive mo
tion from a single
eccentric. The cut
off valves are ope
rated by levers
whiv !l movt -HUIA]
llll"'vll“l.\' with the
main valve cranks
during the forward
siroke through the
intervention of
pawl which engugs
with a projection on
the cut off lover
Phis pawlistripped
Clorliss
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ernnk during the return stroke, and insures the proper open- l
ing of the eut-off valve and the re-engagement of its lever
with the pawl at a definite point just previous to the begin- |
ning of the new stroke,

The power required to effect the cut-off is quite small, |
since the ent-off valve is balanced during the operation. The
range of the cat-off is very liberal, and comes well within any |
demands that may be made upon it by variations in the load.

The entire valve gear is exceedingly simple and eompaet,
and presents nothing that would make it liable to disorder,
Engines with this form of cut-off have now heen in continu-
ous actunl operation upward of two yvears. This valve gear
is known as the Twiss Patent.
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A New Source of Glucoxe,

A company has been formed in Philadelphin to manufae-
ture glucose from cassava, the source of tapioen.  As at pre-
sent manufactured from corn, the average yield of corn
being taken at 35 bushels to the acre, the glucose product is
about 1,000 pounds to the acre. The yield from cassava is

as Second Clase Matter.)

reckoned to be fully twenty times as great.  The compuny's
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AND MANUFACTURES,

| #3.20 per Annum.
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expectation will doubtless bear considerable paring down.
They say that well-authenticated evidence is at hand 10 the
effect that 20 tons of enssava to the aere is no unusual crop
in Florida. This, at 56 pounds to the bushel, would give a
yield of over 700 bushels per acre, or, at the rate of 30 pounds
of gluecose per bushel, would produce over 21,000 pounds
of glucose per aere. A comparison of the yield of glucose
from corn and cassavi shows that 1,000 acres of corn yields
nbout 500 tons of glucose; 1,000 acres of eassava yields about
10,000 tons of glucose,

—. o - —

New Method of Compulsory Alimentation.

When insane patients refuse to take food, Keppelmayer

advises the following: The patient, being placed on a per-
feetly horizontal couch without pillow, one nurse holds the
head, another the outstretched arms, snd a third the legs.
A soft rubber Jueques catheter No. 10, with a large latersl
opening near the tip, is well oiled, introduced through one
nostril, and slowly and gently pushed onward as far as the
pharynx. Here it nsually meets with an obstruction. With-
out using any force, very gentle pressure is now exerted
untilanact of degla-
tition is excited by
which the catheter
is propelled into the
stomach. These
eathetersare of such
s length that, when
the tip has entered
the cardiac orifice
tbe other end hangs
from four to six cen-
timeters outside of
the nostrils. -A hard
rubber canuls hav-
ing now been fixed
in the projecting ex-
tremity, a syringe
with a capacity of
about half a liter,
and filled with fluid
food, is fastened to
the caoula and the
contents slowly in
]-'\'lv:\i into the sto
mach, after which
the appamatus is
withdrawn. Should
themanipulator lose
patience when the
catheter is obstruct
ed at the entrance
of the pharynx, and
use undue foree, the
tip of thelvstrument
is linble to deviat
from the proper
course, and sudden
Iv makes its appear
inece between  the
tecth, This maneu
ver once  acquired
by u patient, subse
quent attemplts af
catheterization will
require  particular
patience and care in
order to  succeed,
The chief recom
mendations of this
method of foreed
dimentation are its
simplicity and the
impossibility o
causing an  injury
during i  exeou
ton. Keppelmayer
also  recommends
the employment of
large-sized soft rub
ber catheters, provi
ded with a large,
smooth opening at
the tip for adminis
toring  enemuta. —
Med. Chivyrg. Rund
whav,
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A make the change.”

Scientific American.

m lomnmo AMERICAN IN THE WORKSHOP AND
ENGINE ROOM,

It is a common practice among intelligent manufacturers
and otheremployers of mechanics and engineers to encournge
their men to read the ScreNTivic Amenricax. Some go
further and take care to inzure such reading by presenting
their foremen and other men in responsible positions with
annual subscriptions to the paper.

The practice is politic as well as kindly, Tt is safe to say
that no mechanic or engineer can read the 8uccessive num-
burs of the ScrexTIFie AMEricAs for o yent without receiv-
Ing suggestions if not specific instructions touching the work
ho has in hand, likely to be worth to bis employer many
times the price of the paper,

on boiler explosions published during the current yeur.
In each instance it has been the aim to discover, if possible,
the expct conditions and eauses which led to the disaster,
and to set them forth in the description and the engravings
s0 plainly that the most inattentive reader could not fail to
receive useful suggestions, if not materinl information, The
habitual [consideration of the conditions and results of
boiler explosions, on the part of men who have charge of

own work, more cautious, and more intelligent, hoth in de-
tecting signs of weakness in boilers and in pursuing a course
ealculated to preserve the integrity of the boilers in their
care. In view of the necessarily limited personal experience
of the majority of firemen and engineers with respect to the
management of boilers, the practical value to them of arti-
cles like those referred to canscarcely be overrated, while
their indirect value to the owners of such boilersin lessening
the risks of disaster bears no comparison with the small
amount of a year's subscription to the SCIENTIFIC AMERI-
CAN.

It is well recognized that an important factor of the pros-
perity and peculiar excellence of the manufacturers of this |
country has been the superior intelligence and inventiveness
of American mechanics, theirfertility of resource, and promp-
ness to meet new problems with new devices, the fruit often
of a breadth of knowledge of what is going on in other
branches of industry not common among the mechanics and
| artisans of other countries.

‘ That American workmen are so little hampered by the
narrow trade rules and zustoms which make the introduction

ss AT | of improved methods and appliances so difficult elsewhere,

% may be largely attributed to the more general custom here
of reading for information, particularly industrial books and
NCWSPAPLrs.

The part which the ScrENTIFIC AMERICAN has taken in
this connection during the past thirty-seven years is one of
which we have reason to be proud.  For more than nineteen
hundred successive weeks this paper has carried its freight
of information and influence 1o every part of the land and

m to many foreign ports; and we do not believe that in a single

instance has it been other than a messenger of intelligence
and influence for good.

Thanks to its acquired position and the generous support
of its numerous patrons, the SCIEXTIFIC AMERICAN is able to
set before its readers from week to week an amount of infor-
mation and a fullness of engraved illustrations such as no
other industrial paper can begln 1o rlnL

SAFETY m COUPLINGS.
Our recent remark, that in spite of the two thousand
patents on car couplings, there is yet an upsatisfied demand

ws for an automatic coupler, is disputed by a correspondent.
e | The trouble Jies, he says, not in the lack of invention, but

in the indisposition of the rilway companies to adopt them,
or even to consider their possible merits, He says: *“So
i 1ODE 8 human life is as cheap as they (the railway com-
nlu) figure it, there is no likelihodd of any improvements
being adopted to prevent the killing off or erippling of em-
ployes; and %0 long as they can call it ‘carelessness® or

.."uccidcm. they do not want a remedy, unless some one ||
would change all their couplings in one night and without

Cexpense to the roads,”

| This i« putting the case with o directness that will seem |
ittle less than bratal to (he railway authorities; to those, |

[DEcEMBER 31, 1881,
States will follow suit. The cbange may be delayed, bhut
it must certainly come, and the longer the delay the groater

will be the cost of it
— -
THE SCIENTIFIC AMERICAN SBUPPLEMENT,
of the of
in thig, our ne for

e SCTEY

the

For the convenience render

AMERICAN we lust i
entnlogue of some of the many valunhle paper
baeck numbers of our Suernesment,  Any of these numbers

oither by

rive Venr, n

contained in

can be had whenever required, sending 1o this

Take for illustration the single series of illustrated papoers | Does any reader wish to inform himsell o

hoilers, must of necessity make them more eritical of their |

office or by ordering through o newsdealer,  The entalogue
embraces o most extensive range of solentific subjects; and,
what is better than all, most of the papers cited contain
recont information upon the matters of which they treat,

to the most
recent in Mechanieal He will
gquickly be uble to post himself by reference to the admirable
address of Prof. R. H. Thurston, given in full in SurrLe-
MENT 308, and that of Sir Willinm Armstrong in 307,
lie wish to acquaint himself generally with the present con-
Embryology, An-
Geographical Discoy-

Progress Engincering ¢

Does

dition of research in respect to Biology,
Paleontology,
Color,

thropology,
| ery, Astronomy, Applications of Electricity,
Economic Science, Let him consult the recent
address of Sir John Lubbock, given in full in SurrLeMeNT
801, copies of which he may obtain for a dine,

This eatalogue is a minor exhibit of the astonishing
advance which is constantly being made in  seientific
research and discovery.,

BRSO

Geology,
Light,
Edueation ?

Labor Statistios,

The third aonual report of the New Jersey Burean of
Labor Statistics, just published, shows a fairly encouraging
state of affairs, It shows that the avernge nmount spent by
workingmen in a year is $455.27, and the average amount
|earned $498.58, leaving an avernge saving of only $45.26 in
|a year. The expenses also include sundries, tobacco, liquor,
physicians' and druggists' bills, and other similar items. The
report says that the truck system—compulsory dealing with
stores in which the employers bave an interest—is nearly
abolished in the State, and that nearly all the wages are
paid in cash. The average number of hours per week dur-
ing which labor is performed is sixty. During the past year
there was a marked diminntion in the nomber of days lost
through inahility to obtain work. The average was forty
from this cause, while last year it wos elglity-seven. The
average from sickness was seventeen,  Wages have also ad-
vanced in most occupations, the average for men this year
being $1.78 as compared to $1.45 last year. A facl shown
in the report is that a great many laboring men depend for
substantial assistance upon their families; indeed, that
nearly all wages-earners receive aid in this way.

Gold and Silver in 1881,

In his snoual report just issued the Director of the U. S.
Mint estimates the world’s production of gold for the calen-
dar year 1880 at $107,000,000, and of silver at $87,500,000.
The consumption of the world in ornamentation, manufac-
tures and the arts is estimated at £75,000,000 of gold and
$35,000,000 of silver. The estimated circulation of the prin-
cipal countries of the world is placed at: Gold, £8,221,000,000;
full legal-tender silver, £2,115,000,000; mnited tender,
$423,000,000—total  specie,  £5,759,000,000;  paper,
$3,644,000,000, making the total circulation, lnelndla:ﬁl
amount held in Government treasuries, banks, and in active
circulation, £9,403,000,000.

~The production of gold and silver in the Unlmlm
and of uﬂver. at its coining value, m.moooo—-
$78,600,000. mnnfmm:“::r jewelry m‘d&qlw

however, whose lives are in daily, it may be hourly, peril amounted

’ in making up trains—na hozard that existing applisnces might |
largely if ot entirely obviate—our correspondent’s state- | ¢l

ment of the case may not seem at all oo severe,
Our correspondent ndds: **'When you talk with rail
magnates about a chango they say it is Impoulbla,
creason that the new coupler would have to be ndopted
wo 811 the ronds, and the change would cost too much and
nlon great Jossof time, It all simmers down t
dife i too eheap,  From talking with those
railways, 1 do not think it would take tilm {:w
somothing to 1 the bill if they wmmmlldﬂ
Aw mentioned in this papor lnst woek, 1
neeorded the inyentors and owners ot mwmme
n Connectiont State Commiites, w.
help to determine the fate of I’\!m
sembly of lln&lll,mm Connec
adopt some form of safety coupling. 1f the
ensy 10 solve as our thinks, a
niog may soon be made in compelling the
devices, Tf the adoption of mmmlﬁ

in one State, the value deM
lives and limbs of train-men will be ﬂlﬂl’ﬁ‘ﬂ‘. :




States produce nearly
the world, and we know that
Iy increasing.  Tta chief rival,
d, I8 ax notably declining. Tn 1873
nedin was 11,450,000 ncres; in 1878
~ gdhl'ﬁ 10 the acre in this country

lia,
.f Yy uun‘.“ ("Pfogm'of
the value of cotton manufuc

annually as follows:

S TOMNL e S, L s siaddantnas sayeannnns voors S1LOIS10,000
It is estimated that the number of yards of cloth made
every year in the primitive way with hand looms exceeds
that of machine-made goods, The hand woven cottons of
China, for example, amount 1o over seven billion yards a

The latest trustworthy statistics of cotton manufactures
a obtained by the State Department show that the principal
countries employ over one and a half million operatives, as

follows:
No. of No, of

: Operatives,  Spindles.

RS BRI 20 Ve T 5 s fs kn b wonnas - AHDO00 40,000,000
AR R S R e g 210,000 5,000,000
o AR R e e (R s 1Y 2,000,000
e AN R g s 180,000 3,500.000
Other Buropesn countries. .. . . ...... . 250,000 .G00,0m
Total Eoropesn ........... .. 135000 0,100,000

f L iR T SR R 151,000 10,900,000

The American figures include some 10,000 overseers, clerks,
mechaniog, watchmen, ete.  Deducting these, to place the
estimates on an cquality with those of Europe, the depart-
ment finds that the Eoglish operative runs about 88 spindles,
the American 6414, the French 24, the German 89, the Rus-
sian 19. Thaus far it would seem that the English operative
is more efficient than the American. This, however, is not
true, as the following important facts will show: Every
Ameriean spindle consumes anonally 66 pounds of raw cot-
ton, while every British spindle consumes only 82 pounds.
Every American operative, therefore, works up about s
much raw malerial as two British operatives, turns out $1.50
worth of goods to the British operative’s $1 worth; and even
in piece goods, where the superior gquality and weight of the
American goodsare so marked, the American operative turns
out 2%¢ yards to the British operative’s 215, Moreover, the
average price of British and American cottons exported dur-
ing the year 1880, as given in the customs valuations of Eng-
land and the United States, wasus follows: Piece goods, pluin
—British, 552 cents per yard; American, 848 cents.
Prints—DBritish, 708 cents; American, 7'83 cents. This
estublishes the greater efficiency of the American operative.
The differcuce in wages is somewhat against the American

only to the greater benefit of the American operative, A
comparison of wazes of English and American operatives
shows as follows: In Luncushive and in Massachusotts, per
week: Spinpers—English, $7.20 to §3.40; American, §7.07
to £10.80. Weavers—English, $3.84 to $8.64; American,
$4.82 1o $8.93.
ployes. men, $8.30; women, $56.62; male children, $38.11;
female children, $3.08.
£3.40 to $4.80. Hours of labor in Lancashire, 56 per week;
in Massachusetts, 60,  Thus it Is seen that, although English
labor ia somesyhat cheaper than Awmerican, the greater offl-
cleney of the American operatives and their longer hours of
work equanlize the whole question of labor, while the Ameri-
can operative is better paid than the Englivh,

FEoglind commands the markets of the world, and is the

home demand,

The annual imports of cotton goods of the European coun
tries are as follows: France, $21,000,000, sgninst §11,500,000
exports; Germany requires 3,000,000 spindles more Lo sup-
ply her home demand; Russin imports $15,000,000, but it is
pr'nb;uhhe that she will supply her home demund in n few
years; Bweden, Norway, Denmark, and Belginm fmport
£14.500,000; Holland exports £0,000,000 in excess of her
Imports; Switzerland exports £10,000,000 in excess of her
imports, and is, besides England, the ouly European country
indepondent of foreign manufactures; Spain, I"urlugul, nnd
Ttaly fmport §20,000,000; Hungary, Greece, Turkey, und
Roumnnin import 49,000,000, The present Aslatie, Afrlcan,
and Australinn demand can be estimated by the exports of
England to those countries plus the present comparatively
small exports of the United Btates. (ireat Britaio oxport;
anoually §510,000,000 worth of cotton goods, the output o

Scientific Amevican.

#5,000,000 spindles, which is more than are run by all the

other manufucturing nations combined.  8he exports to Asin
anoually £136,701,000, to Australasin  $5,674,000, and 10
Africa $19,001,000,

The imports of cotton manufactures to the United States
are nearly three times as great as the exports,  In 1850 they
were:

Exports,
Plece goods, plain. ..., $5,555.000
Pleco goods, printed v 2,900,000
Hoslery, shirts, and drawers.... ..... —
All other manufacturce 1,190,000

For the fical year ending June 30, 1881, there was an in
crense over 188) of éxports to the amount of $3.5-0,800.

The excess of imports consists of fancy goods, in the pro-
duction of which the English mills excel. 1n piece goods
the American mills supply the home demand and are export-
ing every year greater quantities, Tn 1880 we imported only
9,466,000 yards of plain piece goods, and exported nearly
69,000,000 yards; of printed picce goods we imported
9,346,000 yards and exported 38,000,000 yards. The imports
of print goods are confined to specialtios.

The present inability of American eotton munufacturers
to divide the markets of the world with Great Britain is due,
in the opinion of the Department of State, to the following
advantages enjoyed by the British manufactorers:

1. Possession of the world’s markets.

2. The system which has belted the world with entrepits,
chiefly colonial, for the reception and distribution of Eng-
lish goods.

3. A steam marine that covers every sea and gives direct
and speedy communication with every port.

4. Vust capital, enabling the mavufacturers to keep large
stocks on band'and to give Jong credit.

5. A farsecing and far-reaching spirit which impels the
manufacturer to continue trading even when he loses, until
he tires out the opposition.

The remedy, plinly, is to follow the British example.
But there is apother fact that must be considered.  Great
Britain sends goods to Africa and sells them for 451 cents a
yard, to India for 484 cents, to China for 526 cents. All
these are. of course, adulterated goods. It is estimated thut
out of the $280,100,000 worth of piece goods exported from
the United Kingdom in 18580 not more than $60,000,000 worth
were pure goods. Pure American goods cannot compete
with these adulterated English goods so long as the buyers
prefer the adulterated goods at the low prices.  The question
comes up, Shall our manufacturers adulterate their goods or
shall they persistently try to introduce pure goods? The
consals are almost unanimous in their opinions that after a
fair trial can be had the people of Africa and Asia will pre-
fer American goods sy higher prices,

What Invention May Do,

The possibilities of science when applied to the industrial
arts are 80 very great that careful people hesitate to state
them for fear of exciting ridicule. So, in articles which
have recently been published in London as well as in New
York, a humorous turn has been given to some of the pos-
sible results of inventions in these days.

Were an Boglishman of the time of Elizabeth to have
been told that water would be supplied to every house by
means of pipes, that a combustible gas would be distributed
in a similar manner from a ceetral reseryoir, that messages
would be sent across continents and under oceans in a few

Averago wages in Muasenchusetts of all em- I.-uulrm d la minute a reality,

In Lancashire: men, $8; women, | colored glass,

= only country, except Switzerland, that more than supplies the ‘

minutes, he would have set down his informant as a lunatic,

|or, at best, the very wildest of dreamers. The man of to-
. . . - . e | . . : .
manufacturer in comparison with the English, but this is | duy would be quite as incredulous if told what inventions

and applications of science may do for the people of 1981
One writer ventures to predict that in the twentieth cen-
tury electricity will accomplish marvels which now seem too
absurd to seriously set forth, Chops and steaks will be
enoked by electric sparks so as to make the Frenchman’s
The fruits of the earth will
be maltiplied enormously by the use of electrie light behind
Fruits and vegetables will be grown all the
year round, winter and summer, day and night, so that the
field which now produces a hundred bushels of any product
will yield ten thousand. We now cook our food, but take
our air and water raw, and through these (wo elements
come all the disorders aod contagions which afflict humuan.
ity. In the future water will be distilled and prepared for
human use, and thereby purified from all germs of disense,
while air will not be breathed by human beings until it has
[ been cleared of all noxious qualities, after which it will be
admitted to the glass-covered streets and dwellings in which
the man of the future will live, Houses and places of busi-
ness will e situnted in immense inclosed edifices, the air of
which will not only be rendered wholesome, but delightful
to the sense of smell.  Bummer and winter, so far us
extreme cold or extreme heat is concerned, will be ubo-
lished, a8 the tomperature can be controlled by artificial
means, and all purts of the globe will become equally inhab-
itable.  Day will have no attractions over uvight, for the
artificinl lights will he more plessing than any which the
great luminary of day can give us,  Then, of course, the air
will be navigated, which will help to change the appearnnee
of the surface of the earth, for the great cities will then be
gitunted on healthful hilltops, instend of on the insalubrious
plains below.  With the great motors shortly to be discov-

ered, huge mountain chains which obstruct man's progress

1 in any direction can be Jeveled, while the ice pucks around

the two poles can be liquefied and made navigable,

All this seems wild enough, but no doubt very great
| changes will occur.  1f food cun be produced by improved
:mnfthnd-, with Jess cost, the problem of poverty is polved
| If machinery continues to replace bandwork, the hours of
{labor must be sbortened and its value increased; but to
| accomplish this, & social revolution will be needed by which
| labor saving machines will be worked for the benefit of the

laborer, and not in competition with bim.—7%e Hour.
- —
The Expansion of Water by Heat,

Here P. Volkmann bas in the Awsnalen fur Physk und
| Chemie compiled the results of Hagen, Matthiesson, Pierre,

Kopp, and Jolly, on the expansion of water, and bas ob-
| tained the following menn resulis for the volume and density
| of water at various temperatures:

C—

Temp. Volome, Demnwity, | Temp Volume,
Odegr. C ..... 1000128 09O | I6degr. C . R
1 b F e 55554 OO0 Orootes | W o 300171
2 5 exin e 1000 vy 100858
L e oo O0000F Orieges | vens JIORES0
4 b T 000000 100 | 40 v o 1 005700
Ph 152 Seneriea 1000008  Owoe! %0 ... SeNTsrese e SRRV
6 L Lomgl 0o | @ 101660
7 o e L ml W B vvisnesraepaces 1003610
S oo WSS L oml . R A AR SRS B 103910
9 85 Regaa 1000181 Ol | W sedvecinedss e
10 o L 1000Ra 0D 1100 % e ceeeenn 100

e ST
-

Polisonous Effocts of Different Metals,
BY O RICHET,

In the following investigation the poisons were not injected
subcutaneously, nor were they introduced directly into the
veins, but small fishes, weighing about ten grammes each,
were placed in poisonous water, from which very satisfac-
tory results were obtained. The method is a very conve-
nient one, and yields very accurate data. The rapidity of
death depends upon the degree of concentration, and the
limit of its poisonous effect was taken as the amount of
poison contained in one liter of water in which it was possi-
ble for the fish to live for forty-eight hours.

The different metuls were employed in the form of chlor-
ates; the nitrates were found to be much more poisonous;
while most of the sulphates were pot sufficiently solable, and
hence could not be used for these experiments.

Limit of Poison-
No. of Experiments. Metal, ous Effect,
R R S 1 Mercary. 000029
\ ERRRENT TNETY FIP RSO e X Copper. 0 00ss
A A .Zine. 0S4
Wiubisansbvsonsnn o boan » e «drOD, oo
R e eash ae - ~.Cadmiam omy
B TN oSN v N ovemite vuiat Ammoniom (NH,)? 0084
[PPSO e R S o - Sipt wPotassium. 10
W s tes s a b e T e PN s B Nickel. o1
¥ 0125
03
30
(U
15
22
4
[ AR ESNSYYS P TR s T Y [WIw

Thus it will ba seen that, according to the previous table,
potassium chloride is 250 times as poisouous a8 sodium
chloride. —Chem. Zeitung, v. S76.
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Why San ¥ranclsco Needs the Steam Buggy.
To the Editor of the Scientific American :

Your correspondent, W. C. K. onder the heading, ** Steam
Buggies,” in the Scrextiric AMericaxy of November 28,
calls attention to a subject of special interest to the inhabi-
tants of large cities. Everybody is aware of the intolerable
horse nuisance, caused by keeping carringes, wagons, etc ,
standing in the public streets, It is safe to say that at least
balf the death rate of cities is attributable to this nuisance.

Here in San Francisco the stench arising from neglected
filthy streets is simply awful.© And this is for the most part
caunsed by horses, There are only three streets in this city
that are kept in anything like & decent condition: these are
Market, Kearny, and Montgomery streels,

Were the streets of an Eastern city allowed to remain in
the same condition as those of San Franelsco the population
would soon be decimated by smallpox and other epidemics,
But here, owing (0 a constant strong breeze blowing from
the ocean, the noxious vapors are carried off as fast as they
rige. To this alone is owing the freedom of this eity from
dpidemies, as the members of the Board of Health—if such
u body exists here—seem to take no interest in the matter.
Between the horses and the Chinese, San Francisco is fast
assuming the characteristics of an Asiatic city, The man
who will invent & motor substitute for harses will be a bene-
fuotor to the human race,

BANITARIAN.
Ban Francisco, Decomber, 1881, P

Cold Storage.
The increasing use of cold storage for perishable food stufls,

characteristics of the time. Lust summer, when fresh o
were plentiful and cheap, o gentleman in Chenango |
N. Y., stored in o mammoth cooler some five (h
rels of eggs.  Now they sell in this el '
at u large profit.  As the ¢ :
filled up with ducks and other fowl to he s

which are apt 10 bo scarce at certain sensons, is one of the

e
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» RECENT INVENTIONS.

Messrs. John H. Houston and David H. Houston, of Cam-
bria, Wis., have patented an improved hurdle for fanning
mills. The object of this invention is to insure a more
thorough separation of the grain and the chaff in a fanning
mill. Hurdles for fanning mills, as heretofore made, have
beon defoctive in the construction of the frames or slides of
their sfeves, which have been straight on theirlower or inner
edges, thereby not providing for a proper filling of the
sioves at their sides and angles and permitting the light grain
and chafl to drop through the hurdle among the clean grain,

part of the needle that works through the goods, where it
passes out at the side of the needle, thus forming an inclined
splint, which hus its upper end set ontwardly, A sleeve
inclined at the inside of its lower end is fitted over the
needle to receive within it the upper end of the splint.  This
sleeve, which has its motion in direction of the length of
the needle, controlled by a pin and slot, is formed with oppo-
site notehes in its lower edge, so that to thread the needle
it is nnl_\' necessary to draw the thread across the splint and

[ press it upward against the lower edge of the sleeve to

slightly raise the latter, and so that the thread will enter the

This iscansed by the greater or more rapid movement of [notches and pass over the point of the splint, after which it

the grain in the middle than at the sides, whereby the grain
passes down the sieve on a curved line or front. The pre-
sent invention obviates this and causes the grain to pnss
down the sieve ina straight line, all the grain moving ot
the same rapidity and completely covering the sieve. This
is effected by makiog the lower edges of the screen {rames
and feed slide concave. An upper sliding feed board thus
constructed is arranged above the uppermost inclined sieve,
also an inclined slide below the
lower sieve, and whereby the grain
is made to pass over the entire
width of the sieve of the screenings
box, thus more thoroughly cleaning
the grain.

A very simple and efficient bag
fastener, which is operative without
the aid of locking devices, has been
patented by Mr. John B. Batt, of
Williamsville, N. Y. The device
consists of an oblong metal loop or
band, having one end expanded into
a larger curve than the other, to
serve as a handle and to facilitate
the insertion within the band of the
mouth of the bag. It is applied by
drawing & portion of the mouth of
the nearly filled bag into the loop
and placing it ngainst the edge of the
smaller end of the latter, so that the
hem of the bag rests upon the upper
portion of the rim, and afterward
gradually drawing the remaining
portion of the mouth through the
enlarged portioa of the band till
the entire mouth is equally distri-
buted in gathered folds slong and
within the band,
when the upper
edge of the rim of
the band will en-
gage with the hem
of the bag and pre-
vent the mouth
from slipping out.
The device may be
disengaged by em-
plying force towith-
draw a small por-
tion of the hem at
the mouth end of |
the bag ;

An improvement }
in cotton gins, which
provides for the
delivery of the cot- |
ton in a clean con- |
dition and for the s

:

easy running of the
gin, has been pa-
tented by Mr. Jo-
seph  Kopfler, of
Amite City, La.
This invention con-
sists in & combina
tion, with the brush
eylinder, of an open
concave composed
of aseries of curved

is drawn downward through the slit until it enters the eve
of the needle. ‘
Ordinary flowerpots or erocks are open to the objection
that they do not prevent the surplus of water poured into
them from dripping upon the flower shelf or floor, and pro-
duce dampness by water collecting under their saucers.
They also are subject to rapid destruction by rust, These

objections are remedied in the flower crock recently patented |

bars arranged trans
versely in the frame BRONZING BY HAND.
of the gin, ihe THE MANUFACTURE OF FINE WALL PAPERS

planes of said bars

being set at an sngle

and Inclined rearwardly with their ends highest, h-nmw;
the cotton to drift toward the middle of the machine, |
The cotton s carried over the rearwandly inclined bars of |
the open concare, each inclined btar forming an air eddy in |
the bisat generated by the revolution of 1the birush oy linder |
Immediately bebiind the bar. and earrying off the din The
Invention sl comprises & ¢
friction pulley» (or imparting motion from the saw shaft to

ombination of reversely bevelsd

the brush shaft of the machine, the frictional contact being

maintained between aspring armnged within

sald pulleys by

8 socket bearing at the ond of the brush shaft and adjustable
by an outside screw 1o vary It ten

A simple lmprovement in swing machine needies, by
which the needle can e threaded very enslly and guickly
aven by those having imper! ‘ i1, has been patented
by Mr. Amos F. Gerald, of Falrficld, Me¢ The needle In
formed with a slit exts fr ! w the ¢ve
.]‘Jg,‘;‘,,,. side of the latter, and upwa 2 sy b

by Mrs. Amelin D. Polsgrove, of Catawises, Pa.  In this
Improvement the flower crock or pot s provided with o deip.
tube at its hottom srranged to project down within s eup which
n formed with a sorow-collar that fits within & correspond.
ingly threaded collur on the tube,  Sald erock is also prefer
ahly made or provided with a base arranged to sit within the
sabcer of the crock and to Inelome and concesl from view
the cup and its connections. Tt le likewise proposed to fit
within the erock a removable metsl linkog terminating helow
In a tube which enters the driptube of the crock.  Thixcan-
stroction not only effectually removes the objections abave
cited. but admits of the rendy transplanting or interchangiog
of plants from one crock 1o another by removiog the metal
linings containing the planis

A safety devion, In the shape of an sutomatio brake for
bas been patented by Mr. Joseph I Baird,
of Oskville, Conn.  The Invention Is especially applioabls

clovators. dlo

|by a constant friction is created bhetween

to clevators and holsting machines, and its object is 10 pre-

vent the r;lpiul descent of the elevator in the event of the
slipping or breaking of the irivis i I'he invention
shaft of the
i stud,

.

nt inserted

consists of two pulleys, one fixed on t
elevator, and the other on a parallel ¢ ! (ft
and a wedge held l""l-"l_l in a socke !
between the pulleys and in contact with wees, whers
d pulleys and
upward
& pressure

wedge during the descent of the elevator On the
wedd is released from t

ind not labk

movement of the car the
of the pll”t‘)‘* The device is a
to get out of order,
- & —— —
THE MANUFACTURE OF FINE WALL PAPERS,
AND FRIKZE

imple one

DADO, BCREEN,

In our issue of November 26 we gave engravings illus-

trating n portion of the extensive manufactory of Messrs

Frederick Beck & Co., Seventh corner of 2.th
stroet, New York city.
regard to hand-made papers,

In the extensive warerooms of the factory are found almost

endless varieties

aveonne

We now give some particulars in

of pattern and
color. Here are

papers almost as
‘ thick as board,
| imitating stamp-
: ed leather, They
‘ make a very ele-
! eant finish for a
dining-room or
librury. Some of
them cost $£12a
roll—eight yards
to the roll, But
they are very
durable. Some
of these papers
reproduce  the
cffects of the
old Venetian or
Dutch leathers.
Theireffect, with
their quaint an-
tique patterns,
especially when
used as a dado
in an apartment
fluished with
dark woods, is
extremely rich.
The same may
be said of a simi-
lar class of pa-
pers which pro-
duce the effect of
oxidized metals,
They can be in-
troduced in de-
corations to ad-
mirable advantage. Here are papers shining with gold, and
with most graceful patterns, Combined with a rich bor
der, and skirted by a dado, there can be nothing more fitting
for the dmwing-room. Very charming effects can thus be
produced at avery moderate cost.  Thess papers of delicate
tint, with suggestions mther than masses of color, and with
sprays rather than blocks of gold, are suited to the bed:
chambor, giving & sense of niriness and benuty rather than of
magnificonce.  Somo exquisite papers for this purpose are
the ““mica " papers, made only it the establishment we are
visiting.  The paper is ** grounded ™ with o preparation of
the best Japunese mica, and then the pattern Is printed upon
it, the gliter of the mios, which never tarnishes, adding
to the attractiveness of the whole.  The offectiveness of
these papers is great and the cost moderate.  Here is o real
novelty, It is a genuine velvet, but so attached to a paper
backing that it can be put upon the wall with the facility of
the most ordinary wall hanging. These genuine velvets, em-
bossed in rich figures, will furnish hanging suited for a
palace. The ordinary * volvet ™ papers, so-called, are hand-
some; but these are not imitations—thoy are the genuine
article. . The process of their manafacture s & secret, but
any ono who wants his walls huag with real velvet can now
obtain the article he needs, and the cost will not be dis
proportionate 1o the effect,

Here sre found papers for the finest and most costly man:
sion, and papers for the little nest of & coltage; papers em:
bowed, and stamped, and focked, and gilded, and plalv;
papers with the sheon of steol, or with s surface of vels
vet fit for the robe of heauty; papors with French pat
terns, with Japanese patterns, with Ameriean patterns, pa.
pers with flowers or birds that carefully simulate nature,
and papers with conveational designs; papers suited to all
the different apartments of o houso; pupers for cellings, for
seroonn; pupers—heantiful ones, too-<for twenty five cenls s
roll, or even for loss, nod papers, ns beforn mentioned, for
twelve dodlarm

The white paper coanes lnte the factory from the paper
mill in large rolls. Tt varkos In welght nocording 1o the par:
ticular use 1o be madeo of It: much heavier stock bs required,
for example, for * leather ™ paper thisn for the ardinary wall
bangings.  The first stop In the prooess of printing Is what
Is called * grounding * ) )

I» done by

LAYING THE GROUND,
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represented in the engraving, The color {s applied uvenlyT

over the surface by a series of brushes, and then the paper
""@“8‘“ up in loops and carried by an endless chain over
steam pipes, thus becoming dry s it slowly makes its jour:
ney of about four hundred feot. It is then reeled up and
is ready for the printing. These grounding machines can
earry two widths of paper simultaucously, so that the pro-
cess is a rapid one. Tho ** mica papers,” to whioh reference
has been made, are grounded in the
same way us those in plain colors,

The next stop Is the printing.  Our
former article deseribed the manner
in which this is done by machinery,
The annexed engravings show the ope-
ration of printing by haud,  This is
done in working off specimens, thut
effects may be detormined nnd pattorns
fixed upon, It is donealso in the pro-
duction of special patterns, mado to
order, or in cuses whore the quantity
to be printed would not warrant the
oxpense of preparing the rollers for the
machine, It is done alvo in those cases
where the pattern is, ns it were, built
up by lnyer after layer of “* flock,” ro-
sulting in vory rich effocts, The pro-
cess is clearly represented in the en-
graving.  The pattern is cut upon a
block of the width of the paper. This
hangs upon a sort of crane, a8 shown
in the illustration. The block is ap:
plied to a color sheet, aud then is swung
overand gently pressed upon the paper,
the exact position being indicated by
certain marks on the margin,  The pa-
per is moved along, there is a new
application of color to the block and
of the block to the paper, and so the
work goes on. Of course but one color
is printed at an impression, The same
process must be repeated for each color,
and therefore the work is slow com-
pared with the machine printing. But
the results are very clegunt. The finest
papers, the richest borders, and the
like, are haund printed.

Some of the ‘‘leather " papers which
we noticed in the wareroom have raised
figures upon them. These papers,
which are very thick and heavy, are
stamped in a machine similar to
other machines for the same general purpose.
of the most gracefully elegant papers are embossed.

After the printing and gilding they are run through'a sim-
ple machine, the essential parts of which are two rollers, an
upper one of steel, engraved with the pattern desired—ribs,
wavy lines, or reticulations of any Kind—and a lower one
of hard wanila paper.  With many patterus this embossing
adds very materially to the effect. In some of the papers
the gold or brouze, or other metal, is
applied by hand. The portion to be
bronzed is printed in varnish, as shown
in the illustration, then it is liberally
dusted over with the metal powder
When the superfluous powder s
1 rashed off, the masses of gold, or sil
ver, or bronze shine out, with the result
of enhancing the beauty and effective
ness of the whole.

S —
A Phosphor-Bronze Steamer.

Some

A private trial trip of a stenm launch
called the Phosphor-Bronze,
perty of the Phosphor-Bronze Compa-

”n- pro-

ny. Limited, London, lately took place
in the Thames, off Westminster. This
small vessel is built entirely of phos
phor-bronze, and her length is only 35

feet,

and she sitained a speed of 1214

her beam beivg about 6 feel
miles
per hour, which, considering her siu
is a remarkable ]l"l'r(lll'lll.lll' ¢

The chief object of the company in
haviog so small a craft built was to
test the rigidity of the ]lh'r\[-ln'-:' bronz
A used in her con
built

sl t and angle pieces
prior to haviog boats
scale. The

ond the company's expectation

results have

As regn rigidity and absence of vi
bration As we understand, says En.
gineering, that the cost of phosphor-
bronze boal will not much exceed
those made of steel, and as the metal
is pot subject to corrosion like fron or
stoel, and also retains its value, we
expect to hear soon of a further use of phosphor-bronze
for steam launchs torpedo bosts, el

— " —
Water In Steam,
Herr Stoupler. of Lucerne,
escine to the water of a boiler
enabled bim to detect the presence of one half of one per

Swirzerlaod, by adding fluor
which by calorimetric tests

Scientific dmerican,

419

cent of water carried mechanieally out of the boiler by the
steam, found that from 28 to 4 per cent was actually thus
present in the steam.

The deep green color of the water In  the
was retalned in it for weeks, and  yet no

boller
trnce of

coloring could be detected fn the water condonsed in the
steam  cylinder, a proof that the water which gathers there
is entirely due to condenstion enused by the expunsion of

HAND PRINTING.

gteam, and that very little water is actually mechanically
carried away by the steam from boilers,
e ——ee v
Testing a New Magazine Gua.,

Island the other day in the presence of General Hancock
and a number of prominent officers and citizens.

EMBOSSING.

side by side in a brass caso Olled with water 1o Keep them
cool : The gun is operated by two men, one to feed and the
other to discharge the eartridges, which is done by turning a
crank. During the test 200 ordinary United States cartridges,
45 caliber, were first fired in 25 seconds.  Then 100 were
fired in 11§ seconds, and ot the third fire the buarrels were
emptied of 500 cartridges in 08 seconds. The gun rotates on
"a swivel, and can be ralsed or depressed at any angle,

The duplex field magazine gun was tried at Governor's
o o :

RECENT INVENTIONS,

Violinists will be fnterested in an improved chin rest for
violins patented by Mr. Solomon G. Carpenter, of Chester,
[N, Y. ‘This chin rest is made in the form of a cleat with &
brond base nnd oppositely projectiog horns, It 14 securely
glued to the ond of the violln just above the end block, and
has n slot in it, through which the loop that is connected
with the tail piece pusses down to the end pin on which it
» secured, and whereby the cumula
tive tension of all the strings serves to
bind the cleat to the violin.  The slot
in the cleat is made deeper at its ends
than it is in the middle, so that the
sides of the loop are beld always at
their extreme limit of distance sway
from cuch other, and thereby more
effectunlly hold the cleat against tilt-
ing strain caused by the chin of the
player resting nearer one end of the
cleat than the other.

An improvement in apparatus for
treating minerals or chemicals with
neids, nnd whereby large quantities of
materinls may be treated without re-
peated handling of them, has been pa-
tented by Mr, Amédée M. G. Schillot,
of Denver, Col. The invention con-
sists in n basin for receiving the ma-
terinl to be treated with acid, which
busin i surrounded and covered by a
metal hood within a large stone or
brickwork furnace having a fireplace
on one side, so that the heat passes
over the hood and heats the same and
the materinls in the basin below it
These muterinls are stirred duriog the
operation by u rotating agitator, which
is mounted on the lower end of a ver-
tical sbaft that can be raised or low-
ered at will, and ig driven by suitable
muchinery. The materinls are filled
into the basin through a funonel or
chute passing through the hood and
the furnace, and the product of the
operation is removed from the basin
through a valve in the center of the
same, which valve is operated from be-
low, and permits the material to drop
into a car which runs on tracks in a
tunnel beneath the furnace.

An improvement in haroess loop and
trace carriers, by which the trace carrier is free from all pro-
jecting parts for the reins to catch upon, and whereby also
it can be readily attached and detached by detaching the
back strap from the loop or frame, has been patented by Mr.
Robert D. Whittemore, of Chippewa Falls, Wis. The object
‘of the invention is to facilitate and chespen the manufacture
| of barness and provide a convenient means for carrying the

The gun consists of two breech-loading rifie barrels, placed traces. The invention consists in constructing a combined

harness loop and trace carrier with a
loop or frame having outer and inner
bars upon the froot. rear, and side
parts to receive the harness straps, pro-
jecting pins upon its inner bars 1o hold
the harness straps in place, and a rod
having hooks formed upon its ends
and a projection upon its middle part,
whereby the cockeyes of the traces can
be received and beld, and are not Tiable
to become accidentally detached, the
cockeyes as they pass over the hooks
cuusing the pressure of the back sirap
against the projection on the rod to
force the ends of the hooks down
aguinst the loop or frame and to hold
them there.

Mr. Michacl Angelo McGuire, of Cin-
cinnati, Ohio, has patented an improved
trunk and valise frame. The object of
this iovention is to provide a frame for
trunks, valises, satchels, ete., which is
light and durable, and insures a good
fit of the body and lid of the trunk or
valise on each other. The frame of
the body, and also the frame of the lid
of the truok or valise, is ma @ of me-
tal, shutting ove down upon the other
when the lid is closed, and each pro-
vided with a projecting rib on its inner
surface.  The leather, the edges of
which rest against the ribs, is riveted
to the inoer sides of the frames and to
inner metallic binding strips. The con-
struction is a very serviceable one.

Mr. Benjumin O. Bravel, of Friar's
Point, Miss., has patented an improved

broiler, which is simple, cheap, and efficient. The object of
this invention is to provide an improved device for broiling
meats, ete, in front of a fire, 50 that the articles broiled
shall not be flavored by the smoke from the fire. The inven-
tion consists of a disk having straight pins projeoting from
its face for holding the mear 10 be cooked, sald disk being
pivoted so us to revolve vertically on an upright standard
. whose lower end is secured lu & pau which s desigued to
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ts, further, fn haviog o funnel
the purpose of delivering the
neat during the process of

“Scientific Qmerican.

The Ventllation of Long Tunnels,

Horr Willelm Presscl has cireulated a lithographed paper
on this subject among his friends and colleagues; and as it is
i guestion of daily increasing importance, we reproduce his
most important sugeestions,  He beging by pointing out that
the direetion and intensity of the current of air in a tunnel are
the product of numerous factors, that is, the length and
dimengions of the tunnel, difference in level of the two |
mouths, average temperature in the funoel, temperature of |
the external air at the mouths, pressure and moisture uf{
the same, direction and strength of the prevailing wind.
The effect of the latter group of factors may be either to
intensify or to nentralize the natumal action of ventilation
set up by a difference between the level of the two mouths,
The interior of n tunnel situated in a high mountain dis-
trict, and passing under a vast mass of rock, will always
be warmer than the outside air, especially at night, when in

of Columbus, Tex., has patented
ters in which the reciproenting

per any more seed han is necessury or
brush is held in place by two eatches
o the hopper and arranged 1o grasp the head of
sh. Oneof these catohes is stationary, but the other

jelding or elastic, so that it can be sprung back to
ash to be put in and taken out when required.

~ An improvement in running gear for wagons, which ope-
* rates very effectually to distribute shock to the gear aod to
"ﬁdﬁée‘]érﬁng‘ottbo shaft or pole connections, when travel.

The warm internal

L the form of a brake for freight trains,
| the greatest results with the fewest number of pieces, which

while heavier steel ralls, better bullusted road beds, lessened
gradients, and more powerful locomotives r¢ duce the cost
{)cr ton per mile of moving frefght train Thin lntter cost

will be still further very materinlly lessened ag soon o8 o
thoroughly practicable, independent, selfacting, nutomatie
freight train brake shall have come into general use,  Nol
only will the cost of moving of freight be lessened, hut the
immense losses by wrecks be greatly reduced by such an
applianee.  But it must be one that shall mect the require
ments of railway freight management, namely, simplicity,
durability, and cheapness, not only of firat cost, but of cost
of muintenance and repair

What railway men want to-day s an automatic device in
which shall produce
shall require the minifmum

by reason of its simplicity

{amount of care and attention, which shall be in all respects
L antomatic and requiring no other connection between cars

ing over ruts or rough roads, bas been patented by Messrs.
John M. Wadlington and Daniel Grace, of St. Joseph, Mo,
This improvement refers more particularly to that class of

~ wagons in which both forward and hind axles are pivoted at
their conters und connected by cross rods or chains, and it
consists in providiog & wagon haviog said pivoted axles and
connecting cross rods, with hind hounds extending forward
for some distance from the rear axle to which they are
attached, said hounds carrying a cross stop rod, which acts,
in combination with the reach, to limit the movement of the
axles and to prevent any risivg of the rear hounds from the
reach.

An improved wash boiler bas been patented by Mr. Au-
gustus E. Carson, of Livingston, Towa. This boiler is di-
vided horizontally by a partition arranged at a short dis-
tance above its bottom, into a lower steam gencerating cham-
ber, and an upper water and clothes-holding space. A pipe
situated outside of the hoiler connects the lower compart-
ment with the opper part of the clothes-holding space
above, and at i's entry within said space is bent downward
to deliver the steam and water from the comnpartment below
down on the clothes. The water is kept circulating in this
direction by 3 Kknee pipe connecting the bottom portion of
the upper chamber with the interior of the lower one, at the
opposite end of the boiler to that on which the before-named
pipe is arranged. This kpee pipe is situated within the
Boiler, und is fitted with a valve lo prevent back circulation;
also with a perforated guard to exclude the clothes from

entering it. The clothes are held down in the boiler by a

| failed, and proposes instead o system not hitherto tried, It with any show for safety.

the Alps the temperature always falls,
air will, therefore, ascend the slope, and issue aut whichever
mouth is highest, and the cool air be drawn in from without
to supply its place. Evidently this natural ventilation will
be stronger in proportion to the difference of level of the
twwo mouths. But the increase of this difference means
incressed steepness in the tunnel, and consequently increased
production of smoke, and an intensifying of the evil to be
cured. Moreover, as was before said, an unfavorable com
bination of external circumstances may destroy all the bene
fit to be derived from a steep gradient, and leave only theill
¢ffects.  This is thecase at the Mont Cenis, where the differ-
ence is so great us 140 meters (nearly 460 feet), but where the
natural current is from these causes extremely weak, and and the numerous, now unavoidable accidents incident to
often fails to produce nny through draught at ail. the smoke | suddenly coming into danger while moving forward, with
mdely shifting backward and forward, than which nothing | no means to check the heavy train going at even a mode-
can be worse, Nor has the mechanical ventilation succeeded | rate rate of speed except the unrelinble appliances now in
in supplying the deficiencies of the natural. Herr Pressel {use, that railway managers are most aonxious to save and
states that the loss of power in the air-compressing machines 5 avoid. They do not fear the accidents which may result
isso great that, instead of sweeping out the tunnel, they | from moving backward. This is the problém to be solved.
barely succeed in sending their current sufficiently far into  How near are we to its solution? Every moruing paper
the interior to keep the refuge chambers for the employes | which we take up, with its record of loss of property and
clear of smoke; and the apparatus more lately erected for ' life. tells how badly such an improvement is needed.

pumping out the vitiated air is very ineffectual. He there-| Every milway manager is anxious to make his present
fore concludes that natural means are insufficient for the | freight equipment earn a greater income by shortenins up
ventilation of long tunncls, and that mechanical means have | the schedule of his freight trains, provided he could do it
‘Who bas made any substantial,
is obvious that a cwrrent is caused by varying specific den: ;"well authenticated developments in this direction? We
sities of air at various places, the heavier air being drawn | have heard a great deal about trial trains, experimental stops,

than the ordinary link and pin to make it effective, and at
all times operative
The more complicated and intricate the appliance, of
| course the greater the first cost and cost of maintennnce.
An automutic freight car brake which gives the engineer
the control of his train when moving forward only, if sim-
ple, cheap, and durable, will always take precedence over a
more extended and comprehensive device that would enable
him to control it in moving backward also, for no train will
| ever be run backward at a speed which the engineer cannot
control with his engine. It is the enormous loss of property,
which is to-day the result of collisions, both head and rear,

- been patented by Messrs. Emanuel Fleck and John Boyd,

. *of‘l"hﬂnhge, Ind. The attachment comprises a hand lever
~ pivoted o the end of the seat or railing, and provided with
" apivoted locking lever having at its lower end an cccentric,
~ which rests against the edge of u semicircular plate attached
~ tothe end of the seat or railing. To this hand lever a jointed
~ leveris pivoted, which has its one eod attached to a rod con-
~ necting the jointed bruces of the buzgy top. When the hand

~ will be folded und the carringe top lowered.

~ vention consists of n horizonta) pincher-like pair of clamps

I :élng 8 ehiding ring. and the Jaws or short legs directly above
? nic ‘coupliog pin aperture in the draw-head in position for according to the varying conditions of the atmosphere. I‘l

weighted perforated plate. A wash boiler thus constructed | ulong (popularly speaking) to take the place out of which
becomes an automatic steam washer, that rapidly and thor- | the lighter has arisen. If then a distinct difference can be
oughly cleanses the clothes. established and maintained between the specific gravities of
Mr. Constantine L. Brady, of St. Louis, Mo., has patented Ithe air at the two ends of the tuunel, a steady current can

an improved smoke flue, which is intended to take the place  be relied upon.  This may be done by condensing the air
of the hrick chimneys in frume houses aud tobe built in the 'at one cud or rarefying it at the other, or doing both

- walls of brick houses, or it may be inserted in the chimneys | together. The second plan has often been adopted. Shafts
or smoke flues of houses alrendy built.  Said flue is made of | have been sunk into the tunnel at each end, and the air in
sheet or cast iron, and is preferably square in eross section. one has been kept heated by fires, so that there was a con-
Its lower portion is bent and presents an open end, which is tinual indraught of outside air through the other. The

~ inside the house a short distance above the floor, and may | objections to this method for long Alpine tunuels are, first,
be closed by a sliding door. This lower portion forms a the expense of the apparatus and fuel when used on such a
~soot chamber, and said flue is provided at different points large scale; and, secondly, the radiation of heat from the
~ in its beight with suituble stove pipe conneetions. Such im- | walls of the tunnel itself, when this is pierced through an

Wﬂne is practically sclf-cleaning, and the soot as it imwmense mass of rock, which makes it necessary that the
~ eollects in the chamber below may readily be removed.
- An improved attachment for raising and lowering car-

air brought in should be not only pure but cold. The author
proposes therefore to adopt the reverse process, and cool the
airin one of the shafts by means of falling water. Rail-
ways always approach Alpine tunnels along high valleys,
which invariably contain mountuin streams of very low
temperature.  The means of refrigeration are therefore at
hand, Herr Pressel considers that a stream of about one
hundred gallons per second falling through the shaft would
cool the air sufficiently snd establish the current, for which
lie believes that a difference of temperature of ten degrees
Cent. between the two shafts would be all that would be
necessory.  The upper openings of the shaft should be pro-
tocted by revolying ivon shields from the disturbing effects
; _ _ of wind on the ventilation. The mouths of the tunnel

4 Lu Iimproved car coupler, which is self-coupling, bus been | should be closed to allow this system to work properly, but
~ patented by Mr. Jool Ren, of Parrottsville, Tenn. The in- | need not be sbeolutely shut.  Arrangements should be
made for closing the shafty, and either wholly or partially
shutting off the water supply, and there shonld be a special
system of telegraphic signals for the purpose, so as to keep

~riage or buggy tops, which mauy be operated with facility

" by the ocenpant of the vehicle from the seat thereof, has

~ Jever is turned toward the back of the seat the jointed braces

¥ pltoled above the draw-head of a car on a suitable support,
- with the Jongz legs of the clamp extending forward and car,

iete., with this or that device, but who can show resuits

which have been obtained by constant service, even of a
reasonable number of months upon a reasonable number of
cars? Don't all speak at once!— Railiway Register.
S
No Orzanic Matter In Meteors.

A Lounisville (Ky.) paper reports an interview with Prof.
J. Lawrence Smith, of that city, in the course of which Mr.
Smith gave reasons for discrediting the discovery of organic
substances in meteors, as claimed by Prof. Huhn, of Berlin.
Mr. Smith said- )

** Although I have probably examined more microscopie
plates of fragments of meleorites than any other person,
still T bave never discovered anything like organic remuins
in any of them. Besides, the well known chemieal compo-
sition of these bodies is averse to the existence of uny sueh
remains as spoken of by Prof. Hahn. Were these remains
present we should discern carbonate of lime on their inte-
rior. The two or three that have any carbonate of lime were
discovered and analyzed by myself, and in these cases the
carhonate of lime was an accidental constituent of incrus-
tation deposited on the surface after their fall. In the
‘microscopic examination of these polislied plates of meteor-
ites the two predominating minerals, enstatite and brouzite,
will, by their fissures and forms, sometimes remind one of
vegetable aud other organic forms, but the merest of
an observer will trace hiere nothing but & rare '

And, furthermore, the very ingenious nature of these mine-
rals precludes the possibility of organic o
restrial minerals of similar kin

the whole system under control and enable it 1o be worked | scopist

_"ﬂm', rnep g the coupling pin; and, further, of a horn or  rod | very cold weather the supply shaft should be closed alto- | others |
‘bent at right angles, fixed in and projecting from the end of | gether, and the corresponding mouth of the tunnel opened, } - my

WD opposite car, whereby, when the cars approach each
other, the clamp may be opencd to release the coupling pin,
that the lIatter may drop into the draw-bead and hold the
coupling link.

10 adjustable dental chuirs in ordinary use the erank arm

—'._*“* 3 - B L ‘-
Automntic Freight Car Brakes,

competing lines is over, and new figures are agreed upon,

or web requires to be frequently turoed, and if left on the | we notice that thero is always a shrinkage in price from the
previous rates which ruled before the war commenoed, The |

crank shaft it is constantly interfering with (he movements
of the operator in passing around the chair, and conse- question is natura!ly sprung: How wre rosds enabled o
?untly the orunk must be removed, to be replaced again | stand & continned reduction in ratos? They pay no less m#

or making any change in the adjustment of the chair. This | lubor of uny class nor for supplies of any Kind. They have

when thecold air will flow in of its own accord. —Engineering. |

After each war of passenger and freight rates between ||

frequent removal and replacement occasions much loss of | the same, or perhaps increased fixed charges to meet, snd the | any

time and lnconvenience,

improved dental chair crank recently patented by Mr. C. | make both ends meot, and submit to tiese successive cuts in
Edmund Kells, Jr., of New Orleans, La., in which the crank | pricesy  We nnswer that one very Important reason 18 be-
arm or web is ndapted to be rotated upon or around 1 pin | cagse of incronsed facilites every yonr arlsing from improve-
which projects from the boss of the erank, nnd i eapable of | monts in rolling stook, motive power, and madway. ‘Iﬁ‘j

being get and held in any desired position in relation to the | proved platforms and couplers, sir and vacuum brakes.
erank shaft without removing

This objection is overcome by an | same dividends to earn or to promise.  How then can they | b

the crank, and whereby it | eloctric signnls, paper wheels, safoty switchos, ote., m“ :

may be turned entiroly out of the way of the operator,

incrensed speed with greater sufety (o their pussenger tralos, i




¢ preserving timber, by
Y&limﬁ cloments and supply-
nu without impairing the
the wo ohuug!nz Its-chemical
f nie by Mr. Josoph W, Putnam,
g. . This iovention relates to a vacu-
! g thu wool s ﬂm mbjccted to a

¢ production and continuance of
Mq'lnonu and preservative mate-
ire, (o supply the vaeuum and
In “this improved appa-
s and the stornge tank located at
mblned with them a suction and force

supplementary oil tonk, so that the ol is first passed
one of which s cireuitous, from the main
o the treating chamber, by atmospheric pressure, and
uently is forced in by the pump, and the latter after-
verted 1o supply the supplementary tank, from
5L B vlmch A more poworfnl foree pump draws ol and ejects it
I into the treating chamber. This improved appuratus per-
~ fectly performs the work for which it was designed,
‘Mr. John M. Walden, of Tort Valley, Ga., has patented
~a very ingenious and improved cotton chopper. The object
- of this invention is to facilitate the chopping of cotton
! ~ plants toa stand. In this machine two side bodies are con-
- meeted with a central main body. Three or more knives are
arranged in the forward ends of the central body to cut the
crust of the soil and prevent it from being broken away by
the chiopping hoe. There are also plates projecting below
the sides of suid body which enter the soil and separate the
plants to be chopped from the plants to be left for a stand,

} ' to prevent the latter from being torn away by the soil when

operated upon by the chopping hoes. The side bodies of
l the machine are similarly provided with knives and side-
X plates.  These side bodies are connected at their middle

portions with the central body by binged bars, und are fur-
ther connected longitudinally with the front and rear por-
tions of the main body and handles of the machine by bent
rods. These several connections are adjustable to provide
for the side bodies being set at a greater or less distance
from the main body, according as more or less plants are
required to be left for a stand, and so that the side bodies
can be ruised and supported aliove the ground. The hoes
project below the surfaces of the several bodies far enough
to enter the ground (o the desived depth, and the side parts
of the under side of the said bodies beneath and ut the rear
end parts of the hoes are concaved to allow the plants and
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drawn back to admit new charges. The bale s thus built
up gradually, and is more compactly formed thun where o
large quantity of material is pressed by a single movement
of the follower. To carry out this method of working, the
follower has its successive pressing actions given it by o
cogged segment, which is operated from either end by an
oscillating sweep, and meshes with o double-geared rack in
pivoted connection with the follower, n sprivg applied to
the follower serving to suddenly draw the latter back every
time the rack passes its dead center on the sggment. The
press, which i horizontully arranged, is also provided with
u pivoted and sliding reversible end piece to facilitute
removal of the bale, and with longitudinally biseeted tie
tubes applied to the heads of said end piece and head of the
follower to provide for the cording of the bales.

Mr. Homer H. Hunt, of Museatine, Iowa, has patented an
improved holder for bows for musical instruments, The

object of the invention is to facilitate holding the bow of a

stringed instrument in the position to insure neatness of exe-
cution and a fine and clear tone.  The invention consists in
attuching o thumb plate or bow holder to the bow or making
it integral therewith. Said bow holder, which ecan be
attached to the bow of any kind of stringed instrument, such
as the violin, violoneello, ete,, is formed with an under con-
cave recess for the thumb of the player, the hairs of the bow
touching the thumb oail, Tt relieves the player of all strain
on his hand, and protects the hairs of the bow from being
soiled or broken.

An improved fastening for neckties, which is simple and
capable of ready application, and which serves to securely
fasten together the shirt, collar, and tie, has been patented
by Messrs. Emmet C. Standiford and John T. Todd, of
Chrisman, TIl. In this fastening, which is designed to be
used in conjunction with any collar button having a hinged
or detachable outer head, a spring clasp having two leaves
hinged together is applied to the tie, by securing the ouler
leaf to the back face of the bow over the inner end of the
strap of the tie. The collar button is inserted in the button-
holes of the shirt and collar, with the hinged or detachable
head outward and turned so as to liein the plane of the
shank of the hutton. Said head is then passed through a
slot in the inner leaf of the clasp, and the strap of the tie
passed around the neck of the wearer, and a holein the outer
end of the strup passed over the outer head of the collar
button, which latter is then turned so that the heads of said
button are parallel with each other, and the spring elasp
closed.

An improvement in nut locks has been patented by Mr.
Francis R. Hewitt, of Evington, Va. Thisinvention relates
to that description of nut locks in which & nut is provided
with a spring and pin in its bearing surfuce, and =o that the

“s0il to escape from the said hoes freely, and so that thc.'pm is mude to engage with recesses in the washer for hold-

plants left standing will be supplied with sufficient soil with-
out being covered by said soil.

Mr. John V. Capek, of Brookiyn, E. D., N. Y.,
tented an improved dynamo-electric machine.
tion consists in a dynamo electric machine having the field
magnets formed of removable U-shaped iron cores fitting in
plate iron casings, in the ends of which the concave magnet

has pa-

heads surrounding the armnture, and connected by non-|

magnetic plates, are inserted, and which casings are sur-

(ing the nut in position. A leading object of the invention
| is to construct a nut lock which shall be adapted for use in
combination with fish plates having clongated perforations

The inven- ' for the bolts, to allow for expansion and contraction of the

rails.  The invention consists in a nut lock provided with a
ratchet-faced washer, which has two opposite rectangular

lugs struck up from its central portion on the edge of its cen-

rounded by several layers of wires, the ends of each layer

being connected with a plate, uniting the two coils in such a
manner that all or any number of Jayers can be included in

the circuit—that is to say, the wire or line of the exciting |

cuitent can be so connected that more or less layers of wire

are excited. The invention further consists in ap armature |

formed of a series of U magnets attached to circular soft

iron disks, and provided with segmental plates integral
therewith or riveted thereto, and projecting from the middle
of the outer surfaces of the maguets, where they are united,
on each side of which central segmental plates the coils are
wound, these coils being wound around sheet iron casings,
which are slipped on the magnets. The invention further
consists in brush holders formed of two forked segmental
arms united at one end and mounted loosely on pintles,
between which pairs of brushes are clamped
between two plates provided with pins passing between the
forked arms, and secured by nuts, these arms being pro-
vidéd at the outer end with a transverse rod fitting o a fork
on the commutstor, whereby the pressure
can be regulated. The invention further consists in & spring
plate in the ends of the brush hiolding clump plates, and set
gerews for drawing them together and scparating them,
wherehy the length of the part of the brushes resting on the
cnmnm-l:nnr can be regmlated.  The invention also includes
varions improvements in the construction of details which,

arms the

taken in conncction with the features of Invention above
stated, assist in producing o dynamo-electric machine that
is simple in construction, eapable of being casily repaired
or adjusted, and is very advantageous in its operation.

An improved press for baling hay, moss, cotton, ete., and
which provides in n very efficient manoer for ecompneting
the bales, for tying them and for removing them from the
buling chamber, has Dbeen patented by Messrs. Andrew
Wickey and Albert A. Gehrt, of Quiney, Il In this in-
vention the chamber in which the follower moves is distinet
from bt in line and conneets with the bale chamber, which
i of lurger teansverse dimensions than the follower cham-
ber, whereby the follower hus the advantage of pressing the
materinl 1o be baled from o smaller into o larger spaee, and
the shoulders formed al the junction of the two chambers
sorve to hold the materinl as the follower is repeatedly

the back of a clock case or other support

of the brushes |
angles with the plane of the said elrelo, wheroby the gnng'

tral aperture,  These lugs are jnserted within the elongated
sides of the perforation in the fish plate and prévent the
washer from turning when the nut is screwed down, The
invention also eomprises a square-headed pinto engage with
the ratchet faced washer and keep the nut from turning,

A gong-bell of improved construction has been patented
by Mr. George B. Owen, of Winsted, Coun, The object of
this invention is to facilitate the attachment of gong bells to
clock cases nnd other suppoerts and give them o louder,
clearer, and more musical tone. The gong is mude in the
form of a spirally-coiled wire, the coils being st such o dis-

tance apart that they will not touch each other when the said |

gong is struck by the bell hammer. The end of the gong is
fastened to the central exterior portion of o sounder, which
is made in the form of a circular plate with an inwardly pro-
jecting flange wround its edge. A standard, screwing into
an interior centrul hub of this sounder, connects the latter
with the foot or base of the boll, which may be fastened to
Such standard is
bent in its middle part into an are of about three-quarters
of a circle, and hos its énd parts bent inward to the central
part of a l'irvlw, and then beot in opposite directions at right
can be brought elose to the foot or buse that supports it with-
out having its vibeations checked or its tone deadencd.

A simple but useful improvement in ouff or sleeve buttons
and studs, also applicalile to studs for use 1 collar-bands,
wrist-bands, ete., has been patented by Mr. Shubael Cottle,
of New York city. This lnvention is un improvement in
ornamentasl cufl or sleeve buttons and =tuds whose backs or
shoes are constructed with w radial open slot W fMeilitate
attachment and detachment of the same.  In this improve,
ment the shunk is made hollow and provided with o vertical
noteh in its upper odge, orotherwise equivalently constructed,
and the back or shioe hus a central hole and radinl slot eoin:
ciding with the noteh, By this construction, in applying
the button, one edge of the buttonhole is deawn into the con:
fer of the buek, and thas crosses the end of the shank dis-
metrically, instend of coming in contaot with the side of the
same and being pressed and turned outward,  Thus the
opposite edges of the buttonhole not being orowded so far
apart, the button muy be attnehed with grentor rapidity aud
with less injury to the cuff und less rimpling or solling of
the latter,
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Our Forelgn Commoree,

The annual report of the ehief of the Bureau of Statistics
for the past fiscal year is packed with information. It
ghows the foreign commerce of the United Stutes to have
been for the year £1,675,024,818, and lwrger than in any
previons year in the history of the conntry. The value of
exports of merehandise amounted to $902,877,846, exceeded
the value of exports during the preceding yoar by $66,728,688,
and was considerably larger than in noy previous year,
The value of imports was $042,0604,0628, und was greater
than that of any preceding year except that ending June
80, 1880. During the last six yenrs the value of exports of
merchandize bas exceeded imports by £1,180,608,105, The
excess of the value of exports oyer fmports of merchandise
duaring the lust fiscal year was $269,712,718.  The Imports of
specie exceeded the exports by $01,108,050. The value of
exports of merchandise was $893,925,047, exceeding thot of
such exports the preceding year by $60,079,504, and were
larger than in any previous year. The specie value of the
exports of domestic merchandise from the Upited States
increased from $428,39% 908 during the year ended June 30,
1871, to $888,025,047 during the jear ended June 80, 1881—
an increase of $455,527,080. This increase was due muinly
to the incréased exports of breadstuffs, provisions, and
tallow, cofton and manufactures thereof, live aniioals,
leather and manufactures of leather, and wood and manu-
factures thereof. The increassed wvalue of the exports of
these commodities during the fiscal year 1881, as comphred
with the fisenl year 1871, amonnted to the sum of
£374,050,476, and constituted 82°12 per cent of the increased
exports of domestic merchandise, exhibited as follows:

Valno of Exports durin
the year ended June 308
Commodities. 1571, 1851, I
Pread and breadstoffs...| $70 381,187 | $270,853.519 $100,951.352
Provisions and tallow....| 41,870,254 | 158328 596 116,458 642
Cotron and manofactures|
(] o B E R T O e 231885245 | 201 267,133 3038188
Animals lving... ..... 1,010,604 16,412,398 15502 794
Leather and  manufac-
[T F AR 1,807,395 8,083,485 6,191,050
Wood and manufac-
turesof. ............ 12916542 18,600,312 5683770
Total increase. . 04000475

e - e
A Quicksand Section.

Underneath the surface of the ground, and directly over-
lying the rocky formation of the “ Portage group " of rocks,
contiguous to the falls of the upper Genesee River, in the
towns of Genesee Falls, in Wyoming County, N. Y., and
Portage, in Livingston County, is astratum of quicksand of
the most treacherous character, jeopardizing the construc-
tion of any public works that may be built thereon. The
celebrated ' slide section ” of the Genesee Valley Canal,
opposite the Middle Falls of the Genesee, has passed into
bistory as the most expensive picce of earthwork ever main-
tained, not only in this State, but the United States. This
section one mile in Jength, has cost more money than any
twenty miles of the same canal between Rochester and
Orleans.  To maintain pavigation upon this particular piece
of work not only cost fabulous sums of money, but baffled
the scientific knowledge of the engineering corps of the State,
and to-day, but for the abandonment of this thoroughfare
as one of the waterways of the commonwealth, the problem
would still be a vexed guestion in the brains of the State
oflicials.

To-day, upon the opposite baok of the river, but little to
the westward, the New York. Lake Erie and Western Rail
road have, in order to lessen a 40-ft. grade between Por-
tage Bridge and the village of Castile, putin a loop line,
which leaves the old road bed directly after crossing the
bridge and passes over u deep ravine with an embankment
|ubout 80 feet in height, where it makes a sharp detour
| through a bill of quicksand, with a cutting of about 40 feet.
The embankment at this point, which is made from the sur-
plus material in the cutting, is about 600 feetin length., At
the bottom of the ravine is a culvert, built upon pile found-
utions extending down to the rock. The superincumbent
| weight of earth upon this treacherous mass of naturul earth

' has caused the whole to sink, while the lower material is
iuml\in-' preparations to move down the ravine, Already,
| lnrge forest trees have been carried downward toward the
river bunk, and fears are entertained that, as the soil he-
Lcomes permented with moisture, the whole embankment
will slide out of position. The bed of the present track has
moved far enough to take out the alignment of the curve,
and the track rvepairers, who have mised the bank three
times within as many montbs, have substituted a short tan-
gent, to secommodate the running trains.  The culvert in
the new road bed has become to some extent demoralized,
and information is now wanted how to hold the track 1o its
original survey.  When the new loop line shall have been
[ brought Into use, the vigilunt care of the railroad officinls,
no doubt, will prove cqual to the emergency, and before
traftic is enrried over this now line, measures both vigorous
and remoedial will be instituted. — Bugfude
oo

Uuuu- or cbe Elevated Rallways, New York,

The travel over the elevated steam stroet railways of New
York city for the month of October was the haﬂut yet
recorded, nggrogating 7,121 961 passengers, as
06,881,474 for the correspouding month of 1880, an Increase

ol 1,240,487, reprosenting just about
g B Just abo mmmmag
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standard, it bas been a serious objection that sald nttach
ments wore not adapted to distribute with the sume regu
larity when traveling over billy and horizontal surfaces.
This objection has been romoved in the improvement patent
od by Mr. Timothy C©. Norwood, of Hovea Path, 8. €. In
this improvement the hopper, the spout, and the agitating
wheel are all connected by two and the same side bars,
which. in thelr turn, aro counected hy liuks o the plow
standard, whereby the hopper, spout, und wheel move toge-
thor in parallel position behind tho plow standurd, and con-
soquently maintain the same and proper relation to ench
other, under all varying conditions of the surfuce of the
ground,

An improvement in seed planters has been patented by
Mr, Oharles P. Havson, of Edwardsburg, Mich, The objeot
of this invention is to provide an improved means of rais
ing the openers of a planter from the ground and adjusting
them to work at any desived depth.  For these purposes tho
tongue of the planter is pivoted at its rear end 50 ns to pro-
jeet above the main frame, and a slide bar extending back of
the tongue is adapted to be thrown in contuet with suid end
of the tongue by an adjusting lever oporated by hand and
provided with attachments for holding itin any desired posi.
tion. By these means the tongue and frome may be set at
any required angle of inclination with eanch other, and the
openers, which are attached to the frame, be rapidly and
onsily adjusted or elovated.

An improvement in devices for separating grain from
cockle and other small seeds, and for separating grin into
grades, hus been patented by Messrs. Martin B. Purker and
Myron T, Smith, of Blue Earth City, Minn, In this device
the grain isseparated and graded during its passage down an
inclined screcn, and final delivery of the larger plump ker-
nels over the lower end of the latter. A8 the grain pnsses
down the sereen, it is Kept in contact therewith and prevent-
ed from bounding away from the sereen by o series of flaps
or aprons of rubber or other flexible materinl, arranged
transversely over the screen,  These aprons also serve to
retand the descent of the grain, 50 that it may be properly
soparatod and graded. The screen is prevented from sag
ging, nod is kepl up to the straight line of the lower edges
of these aprons by longitudinal ribs attached to the frame
and urranged under the screen cloth. This separator is a
decided improvement upon other separators in use for like

4 e —_—————re—

IMPROVED LIFE RAFT.

The engraving shows an improved life raft recently pa-
tented by Mr. Thomas Hall, of Newton, Mass. It is de-
signed to be carried on ships and steamboats, and consists
of a double fioat or raft made of cork or other buoyant ma-
terial, and of such shape that they may be fitted to the out-
side of the ordinary ship’s boat.

TRANSVERSE SECTION OF LIFE RAFT,

These 1afts or floats are made in two parts, one being
placed on each side of the boat, to which they are securad
by suitable fixtures and lashings, as represented in the
engraving.

When the parts of the raft are united they form a cradle
or holder in which the boat rests, and the curved ends of the
rafts are nearly in contact with each other at ths bow und
stern of the boat.  While it is preferable to make the raft
of such materinls as can
most readily be wmade to
conform to the shape of the
boat, straight cylinders or
caissons muy he used.

On board a ship or steam-
hoat the raft and its ip-
cluded  boat is carried on
deck or hung from the da-
vits jn the usunl manner, and
when lnunched it takes the
water without danger of up-
settiog, The boat may be
filled with people, and the
1ife lines will support a large
number of those who are in
the water, both being used
simply for floating; or the
lashings may be cut and the
floats detached from the boat,
which can then be rowed,
with its pussengers, to any
desired polnt, and return to
take off those who are cling-
fug to the floats and the life
lines.

. T%mmun‘ attaolimonts for plows for sowing seeds or

lligers In the furrow formed by the plow, aod In which
A statlonary hopper, & movable lower xpout, and 0 subjnoent
slinking whoel have been arrauged in rear of the plow

Scientific American.

THE TELEPHONE AT THE PARIS OPERA.

One of the most popular attractions at the Parls Elcotrical
Ixhibition I8 the nightly demonstration of the murvelous
powers of the Ader telephone, by its transmission of the sing
{ng on the stage and the music in the orchestea of the Grand
Opern at Paris, to a suite of four rooms reserved for the
purpose in one of the galleries of the Paluis de Plndustri
This demonstration is given nightly between cightand cleven

[T ]
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| o'clock, and the enormous number of people who crowd the
entrance to the building before the doors are open to the
evening visitors rapidly resolve themselves into patient
Uones w8 S00n as they can obtain access 1o the gallery ad-
joining the telephone rooms. There they patieotly await
their time for admission, and the privilege of hearing for a
[ few minutes whatever may be going on nt the opera—solo,
chorus, instrumental musie, or possibly all three, until the
fallotted time hus expired, and the listeners have to give way
for n fresh installment from the outside.  In this way eighty
telephones are constantly at work at the same time, at short
intervals the communication being shifted 1o another set of
cighty similar instruments in two other rooms. It may be
' remarked in passing that this
distant audience of the perform-
ance at the opern enjoy their
allotted moments of actwil trans-
mission and that interludes do
not count, Certainly nothing
has ever been done before so
effectually to popularize science,
and to render the masses familiar

of this marvelous invention, the

heard io the Centennial Exhi-
bition of 1876. Our contemporury, L'Electricien, publishes
this week an excellent description of the installution at the
opera and in the Exhibition, and from this we gather our
|information and illustrations on the subject.
. The transmitters are microphones on the Ader system,
placed in front of the opera stage, close to the footlights and
bebind them. Figs. 1 and 2 are & plan and longitudinnl sec-
tion of one of these transmitters,  Euch consists of tensmall
carbon pencils, A A, arranged in two series of five each, and
supported by three eross pieces, B C D, fixed to a small pine
board, which receives the vibration and serves as a cover to
'lhc instrument. This board rests, as shown, in & mussive
{block of lead, P, which in its turn is supported on four
blocks of soft rubber. This arrangement is found to prevent
any vibrations of the stage from being transmitted to the
microphones, and the only movements taken up by the in-
strument are the sonorous vibrations of the air.  The micro.

phone is in connection with a Leclanché battery, nud the
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HALL'S LIFE RAFT,

with the effect, however igno- |
rant they may be of the cause, |

first feeble voice of which was |

|[DECEMBER 31, 1851,
wire of a small induction coll without any « !
line, Inid in double wire, & connecls ) T ne ha
with the induction coil, and n th ! h
series of telephone reeeivers pla h
Palais de I'Indostrie Ihere ar
to each transmitter I'he unduln
velope | in the fine wire of th
in intensity of the current traver ! cact
on the receiver There o ten suel

.)n-i.]-ru;i...l.,. the staes
o | battery and induction col : ithle line tot I
As the batteries becoms rized
vided for each transmitts
fifteen minutes by a « imnu ! {ing
ing the arrangement, the trar .
to ten: the batteries are shown at P ' on coil st B
and the reccivers 1o connection marked 1 0O
two complete circutls are shown 1o ay id confusion
The Ader receiving telephone, shown in Fig. 4, is well
known: it y mugneto-electric instrument, the magnet of
which is formed into a ring 80 a8 o serve as o handle(see A,
il i Fig. 4 The two cores, B B, are attached 1o the poles, and

colled round them; a soft

and in front of the

have wires iron ring, F F. is

‘l’l""l over the poles dinphragm. The
object of this ring is to serve as a supplementury excitor, and

| its object is to give to the lines of magnetic foree a direction
perpendicular instead of divergent to the diaphragm; by this
arrangement the variations produced in the magnet by the

induction currents of the coils have s maximum effect on

the diaphragm; it is to this arrangement that the clearness
of definition of the Ader telephone is due

M. Hospitaller, in the article from which we are drawing
our information, refers to a peculiar property of the Ader
telephone which we cannot do better than deal with in

his own words: “ We will now consider the new acoustic
effect which Mr. Ader has discovered, and applied for the
first time in the telephonic transmission at the Electrical Ex-
hibition. Every one who has been fortunate enough to hear
the telephones at the Palais de I'Industrie bas remarked that,
in listening with both ears at the two telephones, the sound
| takes a special character of relief and Jocalization which a
It is & common experience
that, in listening at a telepbone, it is practically impossible to
| have even a vazue idea of the distance at which the person
{ at the other end of the line appears to be. To some listeners
this distance seems to be only a few yvards, to others the voice
apparently proceeds out of a great depth of the earth. In
this case there is nothing of the kind, Assoon asthe experi-
| ment commences the singers place themselves, in the mind
of the listener. at a fixed distance, some to the right and
others to the left. It is easy to follow their movements, and
to indicate exactly, each time that they change their position
the imaginary distance at which they appear to be. This

| phenomenon is very curious, it approximates to the theory

{ single receiver cannot produce

LINE 4
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of binauriclar auduition, and has never been applied, we be

lieve, before to produce this remarkable illusion to which .
may almost be given the pame of auditive perspective, Hav.

ing explained this phenomenon, we may consider its cause,

which is o very simple one. In order to realize it, we may

recall the stereoscope, which allows us to see objects in

their natural relief. A simi-

lar effect is produced to the
car, and may be explained by
referring to Fig 8. Each
person ix pluced in front of
i transmitter with two teles
phones, which recelve the
impression from two distinet
transmitters, placed a certain
distance apart.  These trans-
mitters are grouped in pairs,
Lavd B, 2und 7, 8 and 8, 4 and
I)‘.l and & t;:ld 10. Fig. 8shows
the completo arrangement for
group 1 and 6, %p
supplies sixteen telephones
adapted for eight listeners, but
the transmitter 1 serves the
olght telephones on the left,
aud tho transmitter 6 the eight

o
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therefore, more deeply impressed than the right ear, and the
singer appears to be on the left to the eight listeners of the
group. When the singer is at A, the transmitter 6 is more af
fected than the transmitter 1, and the singer appears to the
right of the andienoe; these aural impressions change with
the relative positions of the singers, and their movements can
in this way be followed

The use of the double conducting wire has been nocessary
10 obviate the effect of induction, and in this respect it hos
been entirely successful, ulthough of course It increases the
cost of installation.

It may be interesting to note that experiments have been
made to connect the Théatre Francals with the Exhibition,
but up to the present time these have not been successful,
chiefly owing to the fact that the footlights create a power-
ful upward current and interfere with the vibrations to the
trunsmitters. At the opera the footlights are closed at the
top, and are burnt with a powerful down draught.— Engi-
neering.
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MISCELLANEOUS INVENTIONS,

An improved hermetically sealed paper package, admira-
bly adapted for aromatic substances, such as spices, coffee,
tea, also baking and yeast powders, and other
materials injuriously affected by air or mois-
ture, has been patented by Mr. Heory Clay
Crocker, of Milwaukee, Wis. This invention
covers both a process and the article pro-
duced by the process. The mode of proce-
dure is as follows: A package is made of
any desired kind of paper and is filled with
the material it is intended to contain, and
then sealed in the ordinary manner. The
package is next steeped in a bath of paruf-
fine, which effectually makes all the joints of
the package air and water tight, and closes its
pores.  Such package is then inclosed by an
exterior wrapper, which may be an oroa-
mental one. Ounly clean paper, it will be
observed, is next to the contents, and the
paper being pasted before the paraffine is ap-
plied, a stable package is produced without
bringing the contents in direct contact with
the parafline.

An improvement in siphons, which pro-
vides for their being charged or started auto
matically at a given moment, hag been pa-
tented by Mr. James J. Powers, of Brooklyn,
N. Y. The invention consists in providing
& tunk siphon with an automatic valve at its
outer end, whereby on the water or other
liquid reaching a given level inthe tank, the
weight of the ligquid in the outer arm of the
siphon will open said valve and the contents
of the tank be discharged, the pressure of
the liguid keeping the valve open as long a3
the flow continues, but the valve closing when
the discharge ceases. To effect this action of
the valve, It may be carried by a lever pro-
vided with an adjustable counterbalancing
weight,

A very useful improvement in formers for
muking pulp pails has been patented by Mr.
Jolin W. Bartlett, of Grand Rapids, Mich.
This improvement relates to conical formers
upon which paper pulp pails are made. The
object of the invention is to permit formation
of the erease for receiving the bottom and
the chine at the same time the pail is formed,
and to permit removal of the pail from the
cone without injury. The invention consists
in an expansible head composed of adjust-
|'h>\il|4'l]

uble segmental pluates, which are
withh flunges that form the crease and chine of
head being com-

uch expansible
former,

the |l:|l|
binod with a conical whereby
head may be expanded while the puil is being
formed, and withdrawn to permit removal of
the completed pail, withoul marriog the grense
or the chine

An dmproved machine for
for npholstering,

fluting hair,

moss, and other substuned

has heon patented by Mr, Jume Tuylor, of

New York city Tothis muchioe the muterial

dompened to muke It

o be op ratedd upon |
flexible, and is spread upon a traveling feed
apron, with its fibers longitudionl with the said apron, It is

carvied by the apron beneath s feed roller and up to and over
a hollow heated fluted oylinder, and is pressed into the flutes
of said eylinder by an endless chuin of sm Ul rollers, arranged

1o fit the flutes
evlinder, whereby the fiber is fluted or corrugated and dried

for about ooe-third of the surface of the

at one operation, and is delivered at the opposite side of the
evlmder to that at which it wus entered

- My, William A. Allen, of Jersey City, N J., has pull'lllul
an improvement in machines for sawing kindling woaod
This invention is an improvement upon a former machine
patented by the same parly [ it the wood to be sawed is
lotted table and carried by hunds attached 1o o

chalns to n sct of purallel cireu

fed on Lo a
sorles of traveling endles
lar suws which divide the wood as required
the saws in o plate, suficiently ralsed to receive the upper
benenth it, and of & width equal Lo about

Arranged over

',“rl-- of the saw
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sawed may pass beneath the forward edge of said plate
before coming In contact with the saws, wherchby the stick
will be Inclosed betweon sald plate und the hands when first
struck by the saws, and will thus be prevented from jump
ing out of place. Furthermore, to the forward purt of the
lower side of this plate are attached springs, which pass
back between the saws, incline downward to the table, and
terminate a little beyond the rear edge of the plate, so that
the stick of wood will be securely held until it has been
severed by the saws and carried past them, These attach
ments greatly improve the machine.

An improved continuous furnace for treating ores bas been
patented by Mr. Amedee G, Sebillot, of Denver, Cal, This
improved furnace is designed to be used for treating ores,
pyrites, and other minerals, and is to be used for roasting
ores and minerals and converting them into sulphates, oxides,
ete. The invention consists in a tunnel-shaped furnace with
beat flues on the top and sides, and with rails on the bot-
tom, on which rail cars rest, titting closely in the furnace
and containing the ore or the ore and acid, the fumes and
vapors produced passing through a side aperture into a flue
which conducts them into a suitable condenser. The car

contulning the fresh ore is subjected to the least heat, and
voonr with fresh ore is Introduced all the cars are

pushed forward, 5o that the curs nre gradunlly subjected (o

when

W greater temperature as the ores nppronch a complete trans
formation nto oxides, ete,  The tnvention also comprises a
combinution, in anore furnnee, with o serles of cars having
draught hooks, of a ehain or rope, system of pulleys, wnd
connected windluss, for pussing the cars nlong and through
the furnace. In o furpace constructed and provided as
deseribed, the waste hent that bns acted on the st ear acts
on the contents of the other cars and but lttle heat is lost,
50 that the process may be conducted very economivally

Mr. William Driscoll, of Tannton, Mass., bas patented an

the dinmeter of the saws, 50 that the stick of wood to be

EBONY CABINET MADE BY TURPE, OF DRESDEN,

the convex head of the stopper, that bas a hole for the bore
const riucted to terminate in o shouldered recess in its base
Thus constructed, the stopper is placed upon a shouldered
pio which s said hole und recess, and in secured at its
lower end by a screw to the block. Said pin in revolving
packs uod smooths and thus finishes the inner surface of
the bore of the stopper, and the recess in the block packs
und smooths and so finishes the convex beud of the stopper,
A lever formed with a socket to fit over an extended por
tion of this pin, nud provided with a knife, is used to eut
the rabbet in the baseof the stopper.  These several devices
perform their work aceurately.
- o -— -
EBONY CABINET.

The engraviog represents un ebony cabinet of great beauty
made by Herr Tarpe, of Dresden. It is an example of the
highest order of art manufacture. The bass-reliefs are of
pear wood, and the sculptured figures are the work of a
master hand,

o
i

‘The Formation of Conl,

All attempts to explain satisfactorily the formation of coal
have thus far proved unsuccessful, though it is generally un-
derstood that it is the product of the decom-
position of vegetable matter.  Just how that
decomposition has been brought about che-
mically is a matter which chemists bave not
as yet been able to solve. The priocipal dif-
ficulty has been that it has been impossible
to olitain & clear insight into the chemical con-
stitution of coal. It has been thought hither-
to, and this is still the popular belief, that
coal is in the main pure carbon, mixed with
varying gquantities of bituminous substances.
It bas been generally believed that, as the pro-
duct of the distillation of coal is principally
carbon, it would be safeto conelude that free
carbon actually does exist in coal. The fact
that sugar, starch, ete., under similar circam-
stances, leaves o residuum consisting of car-
bon has never been ennsidered a proof that
that element existed io these bodies in a free
state. It is weli known that coals which may
have the same percentage of carbon, hydrogen,
aud oxygen do not by any means, in coking,
yield the same products of distillation, and
we have a complete analogy for this in the
hebavior of cellulose and starch when subject-
ed to distillation, Evidence points to the con-
clusion that coal is a mixture of many and
complex compounds; and the difficulty,
amounting almeost to an impossibility, of se-
parating these compounds has much to do in
rendering a chemical solation of the ques
tions involved in the formation of coal a very
arduous task,

The production of coal by artificial means
is met by great obstacles, among which the
nbsence of all knowledge concerning the con-
ditions under which that process actually took
place is the principal one. The question whe-
ther the vegetable matter to which our coal
veins owe their origin was amassed by drifting
or was carbonized iu #itu, has been much debat-
¢d, and there has been much discussion on the
point whetlhier it was obtained from water or
from Iand plants, Dr. Muck, of Bochum, in
n recent work to which we shall vefer at
greater length in the future, takes up the
theory that algee have mainly contributed to
the formation of coal. It is urged that the
remains of marine plants are rarely found in
coal veins, and that shells, ete., are not often
met with,  Dr. Muck calls attention to the
fuot that marine plants decompose easily and
campletely, losiog their form entirely; and
that the disappearance of the caleareous re-
mnins of mollusks is readily explained by the
formation of large quantities of carbonic acid
cus during the process of carbonization. In
necepting the marine origin of coal it is not
necessary to resort to the assumption of im-
mense pressure and high temportures to ex
plain decomposition and the total destruction
of the structare of the original substance
Dr. Muck combars Fremy's bog theory at
length,  His views \re well supported by recent Investiga-
tlons made by Here P F. Refusch, who his examined 1_:5»0
soctions of conl, coming to the conclusion thut that mineral
substanco hus not been formed by the alteration of aceu-
mulated land plants.  Here Reinsch olaims to have dis
covered thut conl consists of micrescopicnl orgnnic forms of
u Jow ordor of protoplasm; and though he cnrefully exams-
ined the eolly and other remaing of plants of a higher order
he computed that they have contributed only n fenction of
the matter of the conl veins, however numerous they may he
in some Instances

— W —
Dukporxa 1x Bausapos.—1t will be seon by reference

improvement in mechunism for finishing stoppers for stee [to an advertisement in this paper, that the Coloulnl Govern
lndles.  The improvement comprises a block which is de- | ment, Burbndos, usk for proposals for un extensive amount

signed to be secured to a potter's wheel or other revolving [of dredging In the harbor of that island.

Over five acres

devieo, und which Is formed with i conoave recess to receive | are 1o be drodged,
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S0.000) Sawyers wanted, Your full sddress for Emer-
son's Hland ook of Saws ifree’. Over 100 Mastestions
and pages of valuable infurmation. Tlow to streighten
mwy ete. Bmersou. Smith & Co., Beaver Valls, s
Tebezraph, Telephone, Klec. Light Sappiies. See p 418

For Par, Safety Blevators, [lolsting Engines. Friction
Qluteh Pulleys, Cat-off Coupting. see Fristle's nd gy 19,

Poarless Colors for Mortar,  Pronch, Richards & Co.,
40 Callowhiil 8L, Fulladelphie, 1",

Gour Wheela for Models dist fo); Experimonta)
Work, ste. D, Gllbart & Son, 211 ¢ hoster ¢, Phils.. Pa.
Gonld & Ebertinrdt’s Machinista® Tople, Hee ady,, p. 413

Blavators, Frelbt and Passengor
und Hnngers.,

Lewrn Telegraphy. eomplete,
free. 2.3 Bannell & Co , 112 Liberty

A

i

Khalting, Vulleyw
5o 5, Gmves & %00, Rochester, N Y

Bogines, 10 Lo 50 1L 1., 290 to 850, Hee ady., p, 413

The Oonstant Curront Cure—~A patlonal, well tried
eure for ohr Send for pamphlet to Con-

~ John A. Beashear, Mannfacturer of Silvored Glass Re-
‘Bocting Teloscopes and Spocula, No. J Holt St., Pltts.

price, $24, 1 Iron Planer, planes T . x 54 o x 30in.: o

“ 1 m good quality of court plaster. A, Soak fsinglwss in &

exhibitions. Lanterns for colleges, Sunday schools, and
home amusement. 116 pago Ilustrated cntalogue free.
MoAllister, Manufueturing Opticlan, (9 Nassau 8t., N. Y.

Barrel, Koy, Hogstiend, Stave Mach'y. Seco advy. p, 413,

Fine Taps and Dica in Cases for Jewelers, Dentlats,
Amatours. The Prate & Whitney Co,, Hartford, Conn,

Pactio ‘ ﬁuxm;m‘.‘. Mineral Lands Prospected, Arteslan Weolls Bored, by
worthless in loss than & month, Pa. Diamond Deill Co. Box (25, Puttavillo, Pa. soe pAld
: CoI ¥ Lows, Supt. and Chemist. For best low price Planer and Matenor. and latest

improved Sash, Door, and Hin i Mackinery, Send tor
catalogue Lo Rowley & |lermance, Willlamsport, Pa.

C. B. Rogers & Co,, Norwich, Coun,, Wood Working
Machinory of every kind.  See ndv., page (1.

The Porter-Allon High Speed Steam Engine.  South-
work Foundrey & Mach Co, A% Washington Av.!'kia P,

Thoe Now Lace Calter saves cost on onch side. Leather
b, Sample by mall, 0 ¢te. Groooe, Tweed & Co, N Y

The only economieal and practical Gas Engine (o the
markot is the new *Otto ™ Stlent. bullt by Sehleicher.
Sohumm & Co, Phlladelphia, Pa. Sond for clrouinr

Ore Breakoer, Crashier, and Pulverizer,  Smaller sizes

run by horse power, Soe p. 418, Totten & Co. Pittsburg.
Portable Power DHilly,

Soo Stow Shaft ady,, p. 418,

HINTS 1O CORRESPONDENTS,

No attention will be pald 10 communications anless
Laccompuniod with the foll pame and address of the

L writer,

| Names and addrosses of correspondents will not be |
| given to ingquirers, w

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
& reasonable time shouid repeat them. I not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them,

Persony desiring special information which Is porely
of a personal character, and not of general interesi,
shouid remit from $1 to 85, according to the subject,
A& we esnnol be expected to spend time and Iabor to
obtain snch information without remuneration.

Any numbers of the Scimstivic Axunicas SverLe-

office.  Price 10 cents ench.

for oxamination shoald be carefal to distinetly mark or
label tueir specimens 40 as (o avold err_rin their identi-
featlon,

1) J. A. C. asks how he can temper and
pat an cdge on 4 pleco of sheet steel five Inches long
half an inch wide, and one-sixty-fourth of an inch
10 thickness. A, Steel In this form ix best bardened
Inoil. Tt may be tempered by blazing off. It may be
brooght to nu edge on & wet grivdstone,

2, A. B. N. asks how much of which
kind, and what number of insulated copper wire, 1o use
in making & sounder-magnet, 1% Incbes long by X inch
core—1to be one, and sometimes two instruments on s
short live, probably from one room of the bouse 1o an-
other. A, Use vight or ten layers of siik covered insu-
lated copper wire, No, 22,

@ J. E. K. asks: Can you inform me
how to get rid of roaches? Oar buildiog is infested
with them, We have tried a greal many drogs, bat
with no effect. We are monufacturers of paper bags,
and the paste breeds them. A Use plenty of finely
powdered borax and dalmatian inscct powder. Put o
small quantity of borux In the paste,

() J. 8. B. writes: Please explain the
manner io which thealr brako operates in checking a
rallroad tmin. AL In the vacuum brake the exhaustion
of the alr from behind the plston allows the external
alr 1o drive the plston lowanl, carrsing with It the
brake lovers, thus applying the brakes. In the alr
brake the sir pressore Ceated at the locamotive scts on
a pivton connectod with the brake,

(%) M. M. I, wants to know how to make

| Dttde wann water for seventy-four hours, then evapo-
| Fate nearly all the water by gentle heat, dissolve the
residoe o a little proof spieits of wine, and stealn the
| whole through # plece of opon lioen. The strained
: mass shoald be a stiff Jeily when cool. Now streteh a
| ploce of silk or sarean ) on 8 wooden frame, and fix it
tight with taeks or puckttirend,  Melt the jelly, and ap-
ply 1t e ik thluly and evenly, with a badger halr
Cbrush. A secowd contitg must be applied when the
1!:" has dried. Whon both are dry, apply over the
| wunle wurface 'wo or thres coatings of balsam of Pern,
Plaster thus made I« sald to be very pliable and never

'mu

B R J. B wks how white lead 15 made,
AL The moiten bead ks poured through an lron sleve Into
atak flled with water, wheroby It ls convertad into
threads of onowixth of an Ineh in thickness, which are
how placed In vats, cach of which holds about 1.000
thresds
medlately deawn off sgal.  Under the Influence of the
“lr and the vinegar sdborlog 10 the metal. the Iatter is
oxidized. The vinegar (8 now poured Into the vat aod
again drawn off. when 1L earrios awny the nscetute

Scientific American

m@dﬂ Nickel, Rolled and Cast Anodes, Nickel may be prepared by the in

Vinegar ts now poured aver the lead, and m- |

L3
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troduction of s current of

The supernatant liquid is
min for

heated carbonic acld gas.
mixed with another quantity of vinegar, nsad ag

| the same process
(M A. A. U, writes:

of selenite on a glass slide

with the polariger. The giass alip got broken, and 1

carcfully heated the slip and transferred it to another

plece of glass It looks just as it did before, but

doos not work. It Jooks no different from a plece of

glases. A. It has probably been injured by the beat,

an  cannoi be repaired

(8) C. A. V. writes: Having been a reader

| of your paper for more than twenty years, wod knowing
that It Is Justly hield in high favor by many othews in

this eity, I know that an opinion expressed In your

columups woald have due weight nod consideration with

Can yoa give us an article In

1 have or had a slip

‘ to show warious colors

your sibscribers here,
relation to smoke consuming® Or, if not consletent with
your practices to do that, will you give roplies 10 the
following guestions in your Answers to Correspondents:
Does & mixtore of steam and air introdeced into the
fire box of & boller furnace have an (njurions effect on
the bollers? If it does, In what way and to what extent
1 bave beard it stated that when steam Is Injected Into
a boller furnace a chemical combination takes place
botweon the steam and the coal, forming & gas or vapor
which corrodes the adjacent iron. Is this the case, and
| If »o, what s the action? What is your opinion in re-
wnrd tousing o stenm jet, or o combined steam and alr
Jet, for the purpose? A, When steam {8 brought into
contnet with highly heated pure coal in an engine firo
| box, earbonle oxide, enrbonic acid, hydrogen, vapor of
water, and oitrogen are the chief products, If alr is
injected nbove the fuel less carbonic oxide and hydro.
gen prixu off unconsumed. Ordinary cdal, however,
nearly always coutaing more or less sulphur, and the
saiphurous oxide formed in burning may bo changed by
contact with the stéam to hydrosulphuric and sulphurie
aclds, both of which injure jron, especially when mixed
with much aquecus vapor.
boller are, however, not 5o apt to be corroded by these
as the portions farthest from the fire. A steam jet in
the fire box may, therefore, prove injurions to the boller
insome cases, Steam and air,orairalone, Introduced at
the proper time and In proper proportions, is effective,

(9 J. M. K. asks: Is it possible to freeze
pure aleohol o pure whisky? A, Alcohiol could donbt-
Juss be solidified, but it wonld require & tempernture
lower than uny yet attained by artificial means,

(10) W. N. W. writes: Will you kindly
tell me how to clean or whiten the white medallions on
blue Wedgwood ware? A. A= the colors are burnt in
it Is not possible to bleach or remove them, save by
mechanical means, such as the sand blast or scratch
brush.

(1) D. H. A. writes: 1. T wish to coat

smull casiings with some materisl that would be perma- |
MENT referred (0 n these columns may be had at thje | 0t nd resist the action of hot water. Is there any |

materinl ux good as galvanized iron, that would be

¥ Corres I | chwnper than sald material? A, Zine is probably the |
pondents sending umplmofmlnmln.ew..bl BT S Nt i oy
galvanizing, A. Cleanse the castings by pickling them

It water to which has been added about ten per ceut of
sulphuric scid, and scouring with sand. After rinsing
pass them through a strong slightly scld agucous solu-
tlon of zine ehloride, and then put intoa bath of welted
#ne (contained fu n shallow lron pot over a farnace)
until properly coated with zinc. The bath of sine
shonld be covered with a layer of salammonine to keep
Its surface froee from zine oxide. 8. Would there be
any objection to baving a churn made wholly of tin? A,
Yes; wood ix to be preferred.

(12) W. G. A. B. asks: Can you tell me
how to make the moulds of glue and molasses, such ax
Rodzers uses for making his statuettes? A The flexi-
ble moulds referred 1o are prepared as follows: Glae, 8
1h,; molusses (New Orleans), 7 1. Soak the glue over
night in a small quantity of cold water, then melt It by
heat over a salt water bath, stir untll froth begios to
rise, then add and wtir in briskly the molasses, pro-
vioasly heated. Continoe to heat and stir (be mixture
for aboot half an hour; then pour.

(13) L. McN. asks: How can 1 obtaln
large crystals of borou? 1 :
heating togetbior 80 graius of boracle ackd and 100 grains
gy opiogi i By s e

ore Iy ]
A. The largest cry®als

of
ummm heated to
previously

formed an the wirfaoe of the wetal In solution. Aftor

s process has boon ropeated & numb or of times, the |

Vinogar han boon trmisformed Into n eancantrated solis
ton of hawle acetate of load,

from which the carbonate * beon expueimenting with

ontiso of thist A, Tho

The Iatter portions of u‘

S

i (15) L. McN. writes: Can you give the

proper proportion of ingredients to make roond  cloar

giase? [ have tried, upon recommendati o wralps
silion. 9 graios lime, and 28 grafos clay, but instead of
a glass [ obmined a white stone A. Flr rd glass ie
made from the following material ¥ white sand
(silien), 29 b, best calcined 8 Ib; quickiime,
3] Iu; niter, 1 Ib., broken scrap ¢ me qualityy,
about 17 1b. A heap bottle glass Is prepared from
common sand, 100 1h.; soda (common), 3 wood ashes
$0; potter’s clay, 100; broken glass, 100

(10) J. 1. B. writes: Please state manner of
producing a white paste dlive with animaleules just
visible to naked eye. How long will it take to produece
sach? Several friends and myself wero shoan a paste

similar to the above A discussion arose as to the man

ner and time of itsproduction. A, Mix wheat flour inin
thin paste with a little yeast and cabbage water, and let
it stand 1o 8 warm place until it becomes guite putrid
Mix this with water (or a little common vionegar) and
examine The time .'f~.-l12r-nl to prepare soch a paste
under favorable conditions need not exceed three days

(17) E. B. asks: Will you give me a recipe

for making a hronze or varnish such as i» used on steam
rdiatory to give them a bright zola colorY A, Givethe
Iron & good coating of common gold size. reduced with
oll of turpentine so s= to work freely from the brash,
When this coating has nearly dried lay on the bronze
powder (procurable in the market) so that every part is
covered. After standing for an hour or %0 go over the
work with a =soft cloth, removing all excess of the pow-
der and developing the lnster of the coating by gentle
friction.

(18) H. B. L. asks: Will you please inform
me how to finish wooden panels for oil palutings In the
natural color of the woods and for black? A, You will
find directions for soch painting in “The Painter,
Gilder, nnd Varnisher's Assistant.™  Address the book-
dealers who advertize in this paper.

(19) W. R. S. writes: I have a separate
sink in my yand into which the deposit of my water
i closot empties, It was dog sixteen years ago, and haxs
| light sandy bottom. For fourteen years no sign of its
| Alling was apparent: saddenly it began filling, and in
! the past two yenrs bas had to be taken out three times,
| Had the kitchen refuse run into it, T could bhave easily
'acconnted for the tronblein the grease forming & cout-
!lmg on the bottom preventing the fluid portion from
| filtering through the sand, but such is pot the case.

wome persons have told me that there is & substance
l which, if emptied into the sink, will evaporate all the
,num and leave only the solid. Can yoo tell me what
| menns will dispose of thizs fluid? A, This Is a common
| dificuliy, due chiefly to thé gmdoal clogging up of

the soll in the immediate vicinity. A new cesspoal or
' connection with a sewer trap are the only remedics we
| know of.

| (20) J. P. sasks: 1. Will rubber (elastic)
bands serve for making rubber cement? A, No; pure
(unvalcanized) rubber is required. 2. Abont what is
the per cent of chlorine gas contsined
chlorlle of lime? A, It Is very varable
 merclal substance it varies from 12 to

|thn pure, dry, freshly prepared bleackting
may coutain 385 percent of the gas. 3 What
of commercial saiphuric acid Is necessary to set frve
the chlorine pas in ordinary chioride of lime! A As
'mmmwmmdeMp_Mn-
" other it Is Impossible 1o give close figures. mm

| dry, freslily saturated sabstance wogld require
1% thmes iis weight of the acid for its complete decom-
e o

position. 4. What Is the proportion of giycerine

glne for priuter’s rollers® A. If tho giycerine is
centraied useabout equal parts of both.

@1) E. T. G. asks for the best

|

wmall crystals by | ™4

of boron are prepared as follows: | guct B
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can bcu!edto pre-
wonting when the gis
I have taken the gus oug
- sweat and aro of no

v : Glymlno nlod in this
prevent the formation of frost on the

What liguid or liguids
Try pure bisulphide of car-
bon or benzole. T these rubber (it pure) fisst swvolly
and thon dissolves  1f 15 per cent of  absolute aleohol
is mixed with these liguids the rubber dues not 2o Into
solution. V‘alnnlmd Tubber swelld up without dis.
solving in these liquids,

(20) A. L. Y, asks; Please give a gnodre~
ceipt for acologne. A, Alcoliol 93 per cent, 1 quart;
ol of codrat, 0 drachims; ol of thyme, @ drachmss: oils
of bergamot and lemon, 6 drachms; ofl of Portagal, 4
dArschms: olls of neroll, vervain, and rosemary, 2
dracims; ofl of mint, 9 drachms; ean de molisse, 2
drachms: tinotare of musk, 2 drops, Mix, and after
standing twenty-four hour iter till cloar,

(30) J, N. asks: Will you please let me
know in your Notes and Queries column how to make a
dip for brass wire, to bo used in bird cages? One that
will prevent the wire from corroding or getting dirty.
A. Sead Ine, deagon's blood, annarto, and gamboge, of
cach, 4 ox ; saffron, 1 oz.; winoe spirit, ten piuts. Tri-
turate together and digest for several duys, with oceca-
slonal stirring. Then strain for nse.

(31) Q. L. asks: Can caoutchouc which
has been dissolved in carbon-bisulphide and then mixed
with the right proportion of sulphur, be vuleanized to

make edopife . A. Aswe understand you, yes—thepro- putean or stud, sleovo or colinr, N, Nelson ..

cess is covored by several patents. 2. In vuleanizing
rubber, is it necessary that steam heat be used, or will
dry heat do as well? A. Dry heat will do, but steam
can be used to better advantage.

(82) B. A. E. asks: How is water gas made; ' Cane mill, Field & Magee...
i It used for lighting, or only for lieatingy will it con- | Car brake, Kearney & Davls..

dense by conveying it in pipes under ground 1,000 feet;
who are mannfacturers of it # A. Water gas, so called,
i made by passing dry steam throngh & column of

Scientific

LOFFICIAL, )

INDEX OF INVENTIONS

FON WHIOI

Lotters Patont of the United Statos wore
Granted in thoe Weok Icndln:

November 29, 1881

AND EAOM BEARING THAT DATY,
['hoses marked (1) are relssucd patents.]

A printed copy of the spoolfiontion and drawing of any
patent in the annoxod 1ist, nlso of any patent issued
sineo 1866, will bo furnishod from this office for 25 conta,
In ordoring ploase atato the number and dato of the
patent desirod and romit to Munn & Co., 1 Park How,
Now York olty. We also furnish copies of patenta
granted priorto 186 but at Increased cost, ns tho spoai-
feations not bolng printod, muast be coplod by hand,

Afr blnat, 8, W. Hudson,.... ... AT o 20,07
Album clasp, B 8, Gloyor ..... rees 200,000
Albumen, mnnmotnﬁnu. U n mllmnn il oo 200,070
Alloy, Inoxidizable, P, De Villiers,. i

Amualgnmator, I'. 11, Wilson....
Annunelator cnse, toleptione, J, Fearey .......... + 200,140
Annunclntor, eleoteo-magnotio, J. Capron (r),... 9,048
Auger, oarth, W, J. sherman....... O S e 20,00
Ax handlo attaohment, V. 8. Bugg.
Axle box covor, D. A. Bolt.....

seves

Axlo, vohlelo, I1. Dugan..... 20,20
Bag holder, V. Wheat, ..., « 200,310
Balos of fibrous materiul, mduclnu'. |. K. no-
qorioky i eivitiaiaas P A T L N vengasass 250,138
Ball,  See Targot ball.
Rattory. Soo Gulvanio battery.
Bod loange lock, Ott & Madden. . wev 250,007
Bit stock, Q. 8. Backus........ e 20007
DIt stoek, . J. Baker ..., veeny 260,188
Blottiog case, F. R. Grumel., . v oenoeaes 3094
Blowing machine, J. F. Bender........ answRN v nE e 01N
Board. Seo Electrical switch hoard,
Boiler. See lot water and stear boller. Stonm
boller.
Bolt threading dies, catting, H. B. Coy ..., . ... 280,14
Book, scrap, B. J. Beck (f).... <. veennvgansnpensases DGR
Boot and shoe attachment, W, W, Stewnrt . ..., 250,108

|

Boots and shoes, removable lining for, 1, Walte.. 250,114
Boring holes in chair logs, muohlno for, ¥, K.
Parker... ... eeeisnaiaetesnenraves

% TC . W0, 167
Bottle stopper, s. *l. anton. Yowada oy

+ 260,163

Bottles und jurs, handle attachment :or nlau. i
bearairene vesnens W02
0,048

J. C. Marrls. . 13
Bottles, oto,, pnoldnz l’or. 0 Long AE) ivanc OO
Box. Soo0 Cuffbox. Egg box.

Brake. See Car brake,
Button, detachable, J. C. Blnko .. . ..., ...

Button, separable, H, Lawrence ..
Camorn, W, M. Do Voo.....ovivnn O O T
Can. Beo Refrigorator can,

Can flling machine, B, Bowull...... ansese on
| Candle sheath, H, R. Harper ..

haeees 250.1"!

! Car, cattle, N. P. Wilkerson ..
, Car pusher,J. Pennyoook ....

highly heated coal contained in an air-tight furnace, A Carringes, reversible. handle for ohildren's, Js
gas rich in hydrogen and carbonic oxide, mixed with I

wh mic acid, resnlts. The Jatter impurily, together Cart, breaking, J. V. Uplogton ...
with others derived from the coal, are purified by wash- | Cart, manure dumping, B. 'rico

ing in water and passing over gquick-lime. For illu-

gas—derived from petroloeum —very rich in hydro-car-
bons. When properly prepared, very little of it con-

Car, sleeping, J. M. Forbes . .o 250,2%
CAr, St onk, WY B O o e dn s v s rresoarsmanssxh 250,251
Zimmermann (F.... coc.. veapsaves vassereebuneens 0,965

Coge. Boe Annunclator ense, Blotting cose.

minating pu ea it requires to be mixed with another | Castor, M. B, BOHNONOK.cos covviivinsarannissrsanns s 280,290

Castings, core for forming serew threads on, G.

Chost, SBoe Crackor chest.

denscs under ordinary conditions of emperature and | eyeqr ightor, electric, Mott & Stern. ... ... «ooe.e. 200,00

pressure, See our advertising columns for addresscs of
those Interested in this process,

(33) F.'D. H. writes: A pulley 8inches
dlumeter i delven by belt from a pulley 86 inches dlum-
eler, waking 230 revolutions, Against this Dbuelt
presses o pulley 8 inches dismeter, How many revolu-
tions does the 6 fnch pulley mnke, and what {5 the role
forfinding the same? A, The speed of the belt is the
wamo as that of the periphery of the dreiving wheel, and |
the relative speeds of the driving and driven wheel is
as thelr dinmeters. E g, 6: 85 :: 230 : 1380, The speed
of the 6 inch pulley i= 1880 rovolutions per minute.

MINERALS, ErC.—Specimens Dave Deen re- | comb, A, TBYIOF. . cuerreersineseierran s
ceived from the following correspondents, and | Congelation of water, cte,, facliitatiog the,

examined. with the results stated:

M. C.—It is powdered slate or nrglllaceons rook con-
taining iron sulphide—and possible traccs of precions
metals—an nssay would he necessary to nscertain what
value (If sny, It hos a8 an ore,

NEW BOOKS AND PUBLICATIONS.
Tug Hr. NionoLAs  MAGAZINE, Nrw
York: Published by the Century Co,

|
|

1t 18 impossible to spenk In too high terms of vnlogy ’

1t I8 coutensodly unapproachod nnd

of 8, Nicholas,
It i maryel of

unapproachable In (s pocoliar o i,
perfoction, both us regards (ts llterary oxcellence, Ity |
artistic morlt, snd its singular sdaptabllity (o the re
quirorments of au cagor and alert gene ration of youny
readers,

The volumes for 1850 81, now before us, malntain the
Mgh standard set for the guidance of those who have
devolud their bese talents to the production of St
Nichalge, The fndex contaios the names of some of
the foramoat writars of the land, such as Rogeiter John.
¥ou, who hus struck an entiroly new vein in story writ-
Ing for boys, Willlam 0. Stoddard, Fellx L, Oswald,
Prank Btockton’s Irreslstibly funny falry tales, Mra,
Dodge's ** Jingles," and the clever aketches gontributed
by Bmidiy Ih,,,n., wn Miller, Lucrotln P Hule, Susan
Coolldge, and others, are enough Lo muko the repota-
Uon of wny magnzine for young people 1t may be
uly safd (1t tho boys hod girls of the E nglinh-spesk-
g paco Linye now presented Lo them, In the snnual
Youines of & Nicholas, the best work by the best

Weiters for young people.

|

Clasp, Soe Album clasp.
Ulovin for clevators, susponsion, C. M. Mallory... 250,00

American,

425

e ——
ol gato, Waroh, 10 T6 Parking ., oooiees invinns 20,24 ' Saw bisdoa by sand binst, spparatus for polfahing,
Knoglne, %o Traetion oniline, B O ANRIDE S s v sy ot se sy d s ki e iR
Fabrie, Boo Toxtile fabrlo, | Stw gulde, band, B AL Kimball.,
Fabrlos, ornnmenting, W, 1L 1L Toyo ... vo.us o B0 | Baw handle, A, J, Dosne.,

Fuueot, ¥, G L8,
Fonoo, burboed, T, 1L Dodgo ..., .,

o 208
. WJI‘I

Fonoe wire, burbed, 1*, 1%, K11, ... 20/10 |
Foneo wire steatolior, J. ¥, Landors 2,4
Filo coutting moaohine, J. 1L Sohaal,.,. o 280,071
Firearm, broooh-londing, I, Doosloy,, v 400180
FIahing rool, J, PAIDET, .ovueriiin, <o 250,166
Fixhiing rod, 1. 11, Chiubb ....... WO niivinnaanennds 200,204
Forging rear furks of Lieyolos, die for, H. T,
ussoll IO A0eriabne eescory 2280
Frult drier A. \\‘ Walker...... D0
Frult pross, D, 11, Whittemore. ., .0 WOMT
Fuol, nrtitola), WaIkor & Brotb«,.....veeieneecnnens 260,115

Furnneo, Hoo Cruelble furnoco. Glmhonm fur-
nnee.
Furnnoo for buraing so'ld fuol, O, Gearlng .
Furnituro pollahier, J, Swonsson, ... ...
Furs and articles theroof, making akinles
Jr. & Burgm(ilor, ..... SRR AP IS CRIRARS SAE LR A a R
Anlvanio battory, L. D, Molntosh.... . v ey
G lightor, oleotrio, W, 18 Nutting........... Jim s 28079
Gato, Boo Bnd gato,
Glasahonse foronoe, J. J, GO ...
Glove for husking corn, W, W, Hall., . .veeeenes
Glucose, manufaoture of, Woehor & Beovoll,..
Gold wnving apparatus, N. IL Falk,.....
Graln bindor, J. ¥, Gordon. ....... Ve
Graln meter, B, Forward ...
Grinding mill, J. Higginbottom. . e
Handlo. Seo Saw handlo, Umbreils mruo‘ or
cano handle.
Hungor, 8oo Doorhanger. Shaft hanger.
HArrow, T 1IXtOn oot iennn .
Harrow, spring tooth, 0. l.‘ Gllkoy

Saw tempoering upparatus, B. C, ALkins ..
Sawing maching, D, Bérry ... oo iivinnen
Suwinu maching, drug, G. B. Durkes. ...
Boums of sheot meta! cans, machine for mlklnn

Lho, K M LetvItl, ooouis cociiniranaen 4osddesa 20,9
Hoparutor. Seo Ore soparntor,
Bowlng mnchineg, T. Carey....... W iroe s T
Bowing muchine cordor, E. D, l"ollmu. veees SOIBY

Howing machine embroldery .uachmam. lt. M.
BOB0:1000exessscrrsenssarressinsotssd evadsenespnn
Rowing machine motor, . Whitehill, Jr. (), . <.
Shaft hanger and box, A. Lochner . 4
Sheot motal, machine for squaring, B, Jordan..... 290,21
4heet metal pipes, machine for threading, W. W.

CXEDE - osis vsrgindvsprsans puen B S s L ]
Sheet moul. press for working, E. Jordnn
Bkate, H, Dobson .vvwriiieis
Skate, roller, 11, M. Yates., .,
Slelgh, T. F, Wosterveit ..
Bnap hook, W. 8. Trultt ............
Snow, heating spparstus for melting, C, Delufield. 290,212
Snow plow, W. W. Oshorno...... . 0,154
Zoldering machine. can, H. R. Robbins....cr...... 20285

9,540
58

wvenvs whv

Soldering side seams of cans, machine for, E.
NOTLOD «.sssaunsiner srns
Sower and lertmmr dmﬂbnuf ned. H. P,

Miswasdsansasarre wanuven

Spike, J. B. Baroes ..... 5 4% WIVI s Pn JaoN Sep T de s s . 2087
Spinning and reeling silk, m-chlno for, J. E.
YDA oo%s dasashnidnaessvs B S . R

Spool hylder, 1. Dimock .
Spring. See Vehlele wrlnn. wmh auspﬂn;.
Stalk cutter, W, 8. Bollver.....occeiucennes -

Harvestor, J. P. Manny | 2 Stand. Sec Telephone ptand.

Hats, machine for boutlna nlppcll. . Yule....... 20821 | Starch, machine for reducing, R. W. Graves ...... 260143
Hay gotherer or loader, B, Bamborgor ..... Station Indicator, Hackney & Hud 20,756
Hoadlight, locomotive, J. M. KoIly....voveeenrinne « 200,290 | Steam boller, 8. L. Hillovow veveeenans eeswrren .. 260,148

Heating wator ovor Inmps or unn. deylce for, C. S.

Talloondge ...y 4.0. wsssesnenscees HLIIE
Holder. Sce Bug holdor. Cul! holder. Reln
holder. Spool holder,
Hook. Bee 8nap hook.
Horse detachor, R, W, Clendoning.. ... ..oeezveerss. 250,057
Horseshoe wolght nttuch t,J. Harney.. .

Hoso conplng, T O ...ovvs + vvvirrrrensenenennes
Hot water nnd stenm Dboller, L lvlmmone &
Y R e v re R e st
Muminating apparatus, ¢, M. Lnnmn, ............ 250,69
Indieator. oo Station Indicator,
Inkstand. . De Roborts .o.vuevunnieinns
Jock, Sao Lifting Jnok.
Knifo, fork, and spoon, combined, ¥. Prauncgzer. 20281
Knitting machine cam lock, A, B, Dodge .......... 250,218
DOMD. O BBODNIOE 5x s sy e chassbun benasics a2
Lamp, electrio, L, K. Bbhm......
Lamp, electrie, B, M. Fox....
Lamp, eloctrio, J. H. Irwin,.
Lateh, gate, F. N, Martin,..
Tovel, spirlt, G, Egart....... .
Lovo), spirit, F. Kraongol,......
Lirter. 8ee Stovoe, ete,, lifter,
Lifting nnd weighing davice, A. Arnot
Lifting Juck. J. C. Beard .. vuiver venras
Light, See Headlight, 3
Lock. Sce Bed lounge lock. Knitting machine

ceerncarnnes 250218

Mortising machine, chialr les and arm, F. F. Parker 250,185
Motor. See Pump mot &awlna hi

Bteam con lensing spp-nuu..l ('hlrlmaﬂ.h . 2028
Steam engine reversing gear,’A. J. 1loag (r).... ..
Stecring apparatus, steam, G. I1. ﬂenolds.. mm
Stercotype locking device, E. P. Brown..
8tocking, elastic. D. D, M. Master .. ...oecvvvnven.
Stockings, manufacture of, L. 8, Cox 5
Stopper. See Bottle stopper.
Storage tank for petroleum, F. H. Beaton... ....
Stove base, J. K. MeLaoghlin...ov.oo vaue
Stove cover, M. G. Carleton ...
Stove, heating, J. R GIAVES. ccecunceaconcncrsavsnie
Stova, hot biast, F. W. Gord
Stove, ete., lifter, T. 8. Lindssy...
Stove, ofl, A. Krause.............
Stova or range, cooking, L. L. Cnlver
Stove pollsh, F. A PBRO...... cocireieananasaiassns
Sugar and sirup, manufutnﬂna Weber&Soann
Sugar, pro of and apparatu Iormlxhwxln-
cose with cane, 2. M. Lillle  .....
‘Swimming spparatus, W. K. Kidder...
Switeh and signal apparatus, C. H. Jackson .
Tablet, blotter, K. B. Bolmem............. wexsevosne’
Tanning hides, W. Harris
‘Targat ball, J. POWOIL -.ceeiiiss . conierssasemomncaans
Telegraph, sutomatic, R, K. Boyle..
Telegraph, chemical, G- A. Hines...
Telegraph instrument, W. A, Shaw .

i

Telegraphic relay, O, Lugo .oeesavvnecaes

cam lock. Telegraphic trnsmitter, S. V. m.. e
Lumber trimming machine, W, B, Swartwout..... 20,174 | Telephone recoiver, H. E Waite .. ... ... 2055, 250,95
Malzo. tronting, L, ChIOzZan (£ vevviersenennnns « 9917 | Telophone, speaking. F. Blake. 20NN o 2019
Meat cutter, G. I, Troulleb (r), ... .« 8951 Telephono stand, J. A. Seely. .. eeieee WO
Machanical movemaont, J. M. Griest...... .ee 20,253 | Telophone transmitter, H, Hunnings .....oov ceeee 23050
Mochunical movement, Porter & White . .. 0,10 | Telephone transmitter, H. K Walte. ...... . WOXR
Modlcal compound, \W. 1L Eaves .............. eeees W02 | Telophonle relay and repoater, C. A. Randall ..... 2033
Meter. See Graln meter, Textilo fabric from bamboo, cane, ete., Robbins
Milk and eream, apparatus for preserving, F. M. & BOUIRIBYE.. 55051 s var L aesscer s S et 0.8

BT o oo v i onnvensaaaanes bw o uVE s e e e e e A o 2305 Thruberuul separator, eonuad. &m“
Mill. See Cane mlll. Dmnu-muug mill. Grind- Th and separating maochi 'nh. Huber

Ing mill. & BEIODOL. iosie Notrisrssaninnseiisssssracssasnvsn LS
MIrror . B. G. GONN@T ciavacaas soinacsiinsonaivocasses 5022 | Thrashing muhlno. J. 1 (.'uo d d ....... .- TN
Mirorrs, device for suspending, A. Iske,. . B0.004 | The for supporting header Jolsts, B.P. Ellts. ... =0ug
Moulding machine, gear, J. Walker, ..... s 20311 | Tire upaettor, F. K. Colllor. .. .oooviiiiane . M
Mortar for laying bricks, etc, Arrougquler & Torpedo boats, gas expanston chambder for. G. B

L R A e o =z Halghs. .. PR e R ERE A R . WO

Torpedo low oont;oiin for oll weolls, V. Gretter., 3022
Torpedoes, apparatus for placing rallway, W, M.

2 e - s ASWRHE. S oo fees s oS BT =01
Clothos drfer, A. 11 StOPHEnS ... ocoieiimiaierns oo 250,25 | Motor, 1. L. Landla. .. . PR R LT T &W.A
m?.x.:u 11;: pulleys and holsting engines, friction, Nippers, police. J. B. Cralg... . . 20,8 | Toy, automatic, J. Doyle.. - 0
H. B ArmItago ..ocoeesiearensnans savnness . 200182 | Nut and bolt lock, W, C, Kownover.. - 230,00 | Traction engine, R. B, Chritton . . 20005
Coffee, aging and lmproving the quality of. . 8. Nut making machine, W. E. Ward, . E\lm Truss, J. B Mayer.. . cooecenis . 2000
o | DRI s ey i £ 260,100 | Ore concentrator, 8. Kendall ..oo..oooninins <« 250,%) | Truss, hornial, W, Nolson.., . e TN
Coffoe, nging and maturing, C. 8. Philips... . 20,00 | Oro concentrator, centrifugal, A. D, Clarke....... 3006 | Tuyere, forge, A,\V. Morgan.. lo.o w n.. veene 20181
Softins Into graves, device for lowering, ¥ Oro separator and pwvertzor, A, MoKellar. ... ... 250.15 | Umbrells, parssol, or cane hand uhu. 2038
MDD oas-<by s et e N R L 20,20 ' Oven flluminator A, Gampe .............. 260,142 | Valve gear, u:_u;oumb Raosom ... . ::
! ’ G. F. M " 280158 | Pall, ohatuber, By IOyt covecrncenrsneansans .- 20243 | Valve, sitde. V. B. Tarman.... ;

f‘o:d ";“:T::;r:";:;:-::-ﬁ:n:. )pr:pm:r{:'“ . Pantaloons and overalls, L. 8. Bortree. . 260,151 | Vehlole apeing, G. B. Hamlin. ........ . W7
i ‘I,:'rzn .................... ey} v ... 250300 | Parasol lning and the method of -wlyuu: the Vemt;;n:-:hw‘%: W. Metealf., ne “m
e ; Hol . 0T saine, L. L, Gaos...... ... . 250,088 | Velocipede, W. A Ak B

o |“,“{“$n;;1",{|:u|‘::.m"o'J i o . 250,248 | Parer, corer, and slieor, luplo ll l' 'l‘tbor ........ 20110 | Verges and pendulum rods, device for rnnuu
o s . 02 Poker. Seo Cotton pleker, A, B MOtohRign:cviseeson A .. 2007
""""" B PR 7 2T D s Washi hi ter. 3. D. Curr.... . 200
w025 | Plow cutter, M, W, Farber Watch case spring md bolder, R F. Burke .. .. . S35
COLBEAD o ss vt oe vanvsansnsasiobang NRLE R VEURS PASSS .3( - frow. laing. T TRAR i NPaDels: 2Gon WERTINE, 3 W TR, oo oo 7
| Coop or crate, 0. Colllns . e . 2 .X0 T Dpia: T Tk 2 Watoh . SN0 0f REE hIRis o dm
Cork fastener, bottle. J. W ulker serasadads aanaaral 200 “'"' :m" lulnlIn‘ nlukhl‘um 0008 et FC. Mk
) PR T QR o N A RN AR AT
{ nnrnutxul'krlu:u\: ?x'ohc"" --------- ' i;,":-; Pocket for roversible garments, M. Goldberger... 20,25 | Wave power. maching for utilizing, 1. L. Roberts. :.m
‘otton o) or, e B0  cccacnssraranny warErRRERRRRRAS o 5 x“:.‘ Jt". Y. '
« | Power machine, manual, F. Rourk (0)......covvnnen 9953 | Whip, Mullen &
I ““p”n‘y ‘T‘ l': ”\‘\0 ‘:;‘lll‘l’:m‘ ..................... 20,15 | Proservation, hermotically soaled receptacle for Whistlo, call, O S, Loot wovin vovins o0 - B0
Craclker OHes g | 1000, W. W. BOWATLL oo coiibiesiniscsrncsnsees 3008 | Wire fniahing upparatus, i1 Roberts ... . 20087
Crane, travehng, J. Walker ... s » Prans. - 5O TYRIE ISR Wood or poaition for umdn.o.o.
| ot Solding, Witttz f Elupgmefond. :s: ciciassass m;'l l-rlnh. r's lead nnd slug ek, C. Do Voa 200,215 Kamsch. ..., W05
. » . A |" J » . Ssnannnnnanny - o
< '::“"‘l"',':"‘":;"'l']',:":f"'\‘l;‘l:;""‘,' R0 <arpazg! :‘,, 06 | Printing flms, ndjustable frawe for, B, Day,.. .. 240311 | Wood workiog machine, . I Androws.,
' ...... - T printing tunchine, J. B, UM .ot vte cin cnennaess
Crushing sod wixing granular and pulnrulnm '.""“"“ muachine, J. u. :'"‘l‘; ARG A =0 DESIGA\S.
material, machine for, P, H. Bracher . . 2010 """""‘: machine registertog devico, T. M.
CuYDO T P, TUrmr oo v B [Tt g s e S n | Carpet T, 3. SteAIA i A
Cuftholder, B. A RODBIDA. ..o vrvmmireinnneninis 0170 | Printing 'I - b muit.co.arlurmdudu. ollcloth. C.T.& V. B ”'.Y" ........ 12,584 to 12,58
Oufr or collar fastening, M. LOOMIN. oo w08 '"“""‘“l;: l'"l':‘-l:" ng o, Saucepan handle, L. & W. I Perger.. ... ........ 1350
Cultivitor, whool. ¥. 0. Witliams ... ... o oo SR80 (0 H0 § dl:l"J“l.l“'lil.‘.“i " agrygy | Window cleaner handle, B P Rall o 288
Curtain fixture, W. A. Bowyer ' ﬁ"-{u Pump. W P, Johnston.. . SDI58 ot
Qurtaln roller. spelog, B L HIkS oo e 2004 I'umz 4G nnaimpei o =01 TRADE MARKS.

Ounttar, Soo Cornstalk cutter. Meat cutter. Mow Puwp, doutle-acting 1 s‘nlml. 250004 | Clgars, H. 8 CUECTLITIT TR PR P e ¥ |
" Ik aultter, 20,200 | Cott & ”.‘. .I‘-.""“.. Cotton O
“"':"“i.ll“":"““l:‘l"l (3 XOMOD. . veeenrsionssnns - W00 | Pump mnm;r‘" o T"m:lln.::“ll w0058 e
1400 8 s » " ™ L Steam. - N s sAateReiRre s inad
Disintagritin Wik Kedlc AMEIZRIN wpEa N | Sack:, Maw Dz, Cracker or biscult, soda. n..l.l.nnnouco cevenes S8

CYTa T . . 340
::wl:};‘:.‘n::::: nr: l::l,:"| ""“"" “ .......... 200 91 | Rallway, elovated, N"Dodwn i ihhg .N.; ouvun 020
s u.I (hos drier, Frolt drier. Railwny ANE MEHATAE: W0 .. = 17
Driar, Roes w010 | trically slOppIng, W. O, SUATE. cuacs verssesers S0
‘ Drylng ruck, nadjustinhile, .l. T MOOra . covviins covis UO‘HI Roal, " Boo Pisbing veel;
B ;ln..mn':.u’n::;:::::;"l ¥y X Xutyery., " asam0 | Refrigomting nm\nr;lumo. 1. Johnson. 30,10
SRR M g by ARG b \ DAL o ovaeaniaeses - SIOSEY
T tantor, W, &, bandaron o ::“::lu:’r:m:(:uorh::.nl. 0, A. Shoriaan,........ S0P
@lootrioal awitah board, T, W LD s vnrnenansans ?MMI “0 :‘Mor Pyl )
Elootro-magnatio doyloo, B, Thowmson. [-‘ "Q 260,195 - ‘;f:num;'. eluatic ohiooks Ea M. DOYORe:s.: +.oxs SN
lclo;;uor buokots, double seamer for, ¥, Ring, oo Divided ring,
@Y 44 asasvs <omasaiidhan AaCuBiNTesaaRATATTERLPED Y
Blavator buckou. lurmlnu the budlu of, K. H. C. &w g::""“:“mm" ?’L““‘
MLOY v eavnsnssyannry mhs + 4ASSFARPILSSRIRILHOLRAE 5 Curtal Q 1. Caro...
Epameled ware, oto, B, O, QUIbY. oivppriseiees 280,11

‘E?ﬂ%ﬁﬂéﬂ%&% U feite




O

A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC

s bohad at THE SCIENTIFIC

Ofiow, ork. or ¥ be ondered
Boom}l::o\r \evmde-i"?s In order-
partionlar mmd L«um Number
g
mail to any pary of wor
?."n"“ dath Namoer.

ENCINEERINCG.
Civil Engineering.

THE UNITED STATES B‘Zr{-l“‘ tn‘}‘O\
ter Harbor: bulit on

mwl’iﬂ‘ .N Bn:::‘;’ Lieut. Colonel J. D.
noers. A full history,
details, and sal{clgmwhu‘?
ustsmm cnginmn ¢ Works
wm:c lustme-
Price 10 conts

A) AQUEDUCT OF SMALLLEAD PIPE.
a.,‘:.?’f..uo' Ry g B ey
n of aline o pipe, one and n
in dismeter, which has been In suc-
eastd oporation for more than half a contury in
Hanover, N. H., roquiring no expensive reservoir
m excessive omh for maintenance, and which
paid good dividends on the investmont. A
vmhy the nsenuon of inhabitants of vil-
ﬂf bodauvlo rovide themselves with a
v at small cost.  Contained

hm . Price 10 cents.

Eis

TUBE W'ELLS FOR LARGE WATER,

IMPROVEMENTS OF PRAIRIE ROADS
and Strects.—By T, J. Nioholl, C.E.  Economienl
and Practiocn]l Suggestions, with six figures: on

Width, Drainage, Ditohing, Rolling Solls, Culverts, |

and Cost. How to Keop in Repair.  Laying out |
the Streets of o Town, with Cost, and Ropaiss
needed, ote. Contalned in Surrnexext 151,
Price 10 conts,

lRO\ RAILWAY TIES AND SLEEPERS,
y Charlezs Wood, C.E. 12 {llustrations,  'The
‘vnrl. us Systems of Iron Sleepers: the Bowl, Pot,
or Oval; the Longitudinal W rought Iron; the
Transverse Wrought Iron. Pructionl experience
with cach. Durability of Wronght Iron for Sleop-
ers. Adjustment of Gauge or Curves, Spreadi
Out. The Barlow Combined Sleeper and Rall,
Hilf's, Hoepegger's, and Thomnen’s Sy stoms,
ferve's and Batﬂ(s Systems, McLellan's and
Potel'sSleepers. Wood's Cross System. The sov-
; eral systems illustrated, with particulars of Ballnst-
lng.Splkoe, Keys, Collars, Chalrs, and Tools ; Labor,
| First Cost, Repairs, Wear, Corrosion, ete,  Sum-
Pa
rumr.\-r 125. Price 10 cents.

THE EGYPTIAN OBELISK 1x AMERICA
—Full details concerning tho romoval of the Obe-
sk from Alexandria to New York, nconmwmlul
witha htstorh:)f this and other similar Egyptian
Monoliths. ustmated with seven engmy
showing : The Obelisk a« it stood in Alexand
rior to removal; The Obelisk as it now stands in
&ntnl Park; The Obelisk us Mounted on Trun-
uions for S Qwuiglng Landing the Obelisk at the
Dock in N ork Rolllmr of the Obelisk from
the Hudson River to Central Park: View of the
Great TunYne and Obelisk now unndlnx at Luxor.
Contained in STPPLEMENT 267. Price 10 conts,
Another comprebensive articio on thissubject is
contained in gmrm.znﬂ 223, showing the pur-

biuin lons ses tor whlch obelisks were designed, their
e s e G o oty Hemaa. | 81265 rtious, bow quarried, how crected,
tite Tron Works; Messs. 5 & {h“"e“e‘l’ L Y s o [t
R IR TP I e oL ployed 1o s 19 and shipping It 1o New
and their water supply. Mode of . How to | York. Tlustrated with three engravings. Price
obtain Water from Five Soy- | 10 cents.

PLEMENT 110. Price 10 conts.

THE DRIVE WELL IN ENGLAND.—A |,
Paper ore the Socicty of Eng

Loud., by

of ' mmmmu damm,ot.'rh’
0

m&-xhof Warking. i of nll of

oS, | ongrayings, showing the first p:

Iron Wator.
7. Price 10 cents.

RAYNOR'S PLANB FOR TRON sgn.
m% lml ten Msncrl"ﬂ.l-

MEST 24, 10 cents.
Walkon—A dﬂstf of the Mﬁdlz stE
In uso in mpﬁon citics of the Unn.:dpsmlmf

F. Shanly, C.E.,
to. SUPPLEMENT 38, Prico

mmm FO'[VNTDATI?NS BEING A |0
lmwaio‘mi, :x‘:. ramlu d:whm of

S'I‘ GOTHARD TUNNEL.—FULL HIS-
v of this wondortul feat of e ng, from
ts inception to {ts completion ; wit ) as
to dimensions; meth of excavation and total
cost; and an fecount of the ceremonies which
100K’ pluce at complotlnu. Iustrated with five
¢ of the engi-
neer through the opening ; the northern entrance
to the tunnel ; the meeting of the workmen after
tho mm‘)lcuon the first train through;
Prof. Collndon’s air comprewora. Con’
SupPrLEMeENT 226, Price 10 cents,

WIRE-ROPE STREET RAILWAYS OF
0 Francisco, Cal.—By A. S. Hallidie, M.E. De-
ucripuon. by the fnventor, of a system of strect
nillway oW in successful openuon in San Fran-
¢lsco, and which is specinlly adapted
cases where steam  locomotfves are not permitted,
or where the streets ure 80 steep to make the
use of homsdlmmlwrlmpoulblo. Wltu thlrteon
Hllustrations, showing nger car and dummy,
with gripping mmobmcnt.nml side section of tubie;
view of ears and trek; sceetlon through dummy
and roadbed ; various views of grip: sections of
tubes, puneys. grllx;. ote, Contained in SuppLe-
MuENT 298,

WIRE RAILWAY IN USE AT HARE-

DISVILLE B.AILWAY BRIDGE OF
Southern

mﬁmﬂ AND DITCHING )[ACHIN I
W mow.ful michin-

at Lake
% lulo drawings -mh, nhowlnx oo':;‘:guo-

ﬂoxamm . A. Briesso,

tho most excellent nng .vnlpt:_lngle P upon
'nm BOTTBOP CUT OF THE DUISBURG

e 10 con
ubmck Bocuon of the Rhenish all-
f u new nnd nAVantagoous

xun adopted the engineors
& mlnu acut l){mlln long and
thmuzb a ridge of groen

w ;ad'"h eight engravings

o - Cross ;ﬁtgwm' {l"'“‘&
lnd FOZTESS O 8 work,
of og::r:‘n:tln:n o{n fn::me ':l «L,'.n.w‘iﬂg
ww‘ K trost

PLEMEXT 276G, Prioe 10 conts, Sina P

REHOVAL OF SAN’D BABS —FXI’I‘RI

¢or &mdu. Rt Mot

mn. baforo

looxdnl;n moe and de-

and 10 flus

mploycd. SurrLEMENT 08,
RAILWA\;“ "AI’PLIA\('F% AT

ition, A .

stitution of Civi] P:nunmn ;::J«'I.;‘.t’ hfz' e

Guiton, P.RE.  Fhowing the tio differ-

mm‘":" 'A':{nr.vlu-un und Bumpmu Hallways,

e »

4 138, l‘ﬂw'm':.: are contained In

HOW TO MAKE A DYNAMO-ELECTRIC

. ‘. 4 (

Maohine.~By Goorge M, Hopking. Vraotionl ff1e

strectious, with complote sonlo dmwingy, Thia

mAching mny bo run by hand orpower. 11 4 canll

mads; designed for experimental puriomes : wlfl

(mm 10 6 Inches of platinum wir

|nu-luu
cluou‘lu Hght; dovonpose water mpldly ; -

| Economical Constri
‘tons of coal pordnyc-rrfﬁlaml
Engine. lustration.

tho | Water Powers,

THE |

MO hw‘

wood Coal )llno. Brlush Co A Successful and
ing avoided; 120

wllh 20 horso
or . One 66,
10 cents.

B uEm, FONE SRR
o o ON

{vun awcrlptm“urga ¥ nm’m. SterrmMeNT 84

Price 10 cente. -

NEW BRIDGE OVER THE DOURO.—
Briel descriptions, nocompaniod by (lustrations
of the various designs thnt huve been subinittod for
the proposed one-spun bridge over the river Douro

'l‘lw work I8 one of considerable magnitude, um‘
presents peculinr fontures In s general design and
mode of ercotion which will prove of inte

all engineers.  Hlustmated with ten "\J'Tnn.
Prlce conta

Contained in SUPPLEMENT 267,
n}:mmqmlﬁcisd J‘VATEG RDUAS APPLIFD
to Comme ndustries an: mostic uﬁm
within the United Si m flea by (I N Mo
rison, E, P, North, nn J. Bo of the Amorionn
Souiety of Civil Englonoors, vnlnnble por mm-
taining Information upon Amerd u nm
American anr Wheaols,
dnulloEnwlno(-rln in Californin, Wa(or Nuppy
af American (‘iuu Tho Sandusky sund-plpo.
American  Pumplio Enxlnuo. t)wrlpl on. of
Pumping P.ngtnunt. awmnw Maes,, des| by
KD, lmvm X ption of Wonhlnl-
ton's Duplex i'umpl‘vz Enginos, de by Henry
| i, Worthington, Gonoml
the llu oko Dam and Cannl, at Sout
Falls. Desoription of the Dam uvﬂm the M ﬂn
itiver at Colioos, N, Y., deslgnod by W, B, Wort
C.E. Contalned in SUPPLEMENT wa. I'rice l
conts,
THE CANAL SYSTEM OF NEW YORK
A conclse wtudy of tho yrmmm. stato | thoe
wossible future Of Now York Canals, Wh‘l llll-
orieal notloes of the eng! sors of the past und
thelr works,  Cannl projectors,  Englnooring,
Originnl - Englneer Corps,  Construction and

nothzs stool: ring n largs gong:
wiv ]
shoaks: oporate Induction coils; ‘ul.'l «'Illll “: |,'x:|”

Wn“, tkn tno place of 8 or l'i“!ll
PrLEMEsT 161,

e ovlls
rice 10 cents

muiotenance.  Water supply.  Defoots and ro-
modies.  Stoam propulsion. Business. #' 1%
| portation cost, Buffulo vhorges. Propossd Jin-

| provements,  ( ‘ontuined in BUSrPLEMESTS
and 202, Prico 10 conts ench. il

u": miles long: w

for use in| co

l?orot '&wr.'?!rmw‘w to
L
or Lown i 'Yq‘l

lnn nr norl

AMERICAN SUPPLEMENT.

INTEROCEANIC CANAL PROJECTS.— THE GREAT JETTY WORKS AT THE
By A, G, Mencoal, C.E, A very comprohensive | Mouth of the Mississippl River. A history of the
eview of all the routes which bhave been pro- work, with precise detalls o ( the construction. di-
ywosodd for the Interocennio cannl ; Licut. Vyse's mensions, mothod, ot iy E. D. Cortell, C.E.,
| Plan : Canals with Looks from Colon to Panamn;: Chief Assistunt Engineer of the \\'wrk With 11
| the SBan Rlas Route ; the Nicaragun Route: Sta- {llusteations, including large chart of the S outh
tistion and extimnted Costs of the various plans,  Pass and tho Lines of the Jettics, SUPPLEMEST
and oconclusions, Contained in SUPPLEMEST 212, 21, Prico 10 cents,
Price 10 oents. RWORIS.
TOUGHENED GLASS SLEEPERS.--BY THE BALTIMORE WATER &

Particulars of a lunn' 1 Seven Miles Long Thro unh
Solid Rock. The Now Stone Dam. The Old W
Supply and the New, with Three P rofiles of (-
Aqueduct.  Surrresest 135, Price 10 cents.

THE VIOCTORIA BRIDGE (IRON), BRIS-
bane, Queensland.—By Robinson and 1'Anson.
With doscription and 14 llustrations, SCPPLE-
mexT 10, Price 10 conts.

THE EKENTUCKY RIVER BRID&E.F
Spocificatd fimensions, with 8 fllus _ Also
Illl:l'm!‘-l:l :;:‘:n r.I nl:-nq of the TAY BRIDGE, the
POUGHREEPSIE BRIDGE, the Laurin Floating
Dock, and othor Engineering Works., SUrrLe.
MENTS 606 and 95. Price 10 cents each,

CASTING METALS, MEDALLIONS,
\mm. and other articles in fosible alloys.—Full
directions for home and shop practioo, with ongav-

By George M. Hopkins, Sorrerevest 17.
oo 10 conts.

C. Wood, O.E. A paper read hefore the Iron and
Stoel Institute of ll\: apool, In regard to the
recent novel application of toughened glass to
sleepers and chalrs for rallways and tramways;

describing the method of toughening and mould-
Ing the material for such purposes, and giving
the results of tests applied to the glass sleopors to
ascortain their transverse resistance.  Hlustrated
with seven engravings. Contaioned In Suepre-
mENT 204, Price 10 cents,

THE PLATTSMOUTH BRIDGE.—FULL

| desoription of the now and hn wortant rallway
bridge constructed over the lissouri River at
Plattsmouth, Neb,, from pluns by Chicf Engincer
Georgo S, Murbmn Locomotion, General de-
soription. l-nundnlion'i. Masoury. The super-
structure. Viaduots. Deck spans Channel

mns. Steel. Floor. INustrated with eight
ﬂ'guhq, showing: perspective view of bridge:
vertical sections; calssons; piers; and map
showing location of bridge. Clnmulnml in Sgp- In
x;hn::u:.w 2‘80. ll’rh:e 10 c(i:}t:.t Anut‘lw;' nn(ll(':e‘ F
(illustrated) on the same subject may be found in -
SurrLEMENT 271, Price 10 cents. IgARIJQlLE BRI{‘DGE\ DILBI LIN ; A|XD

‘oot Bridge over ver Nesa, o rnnn yoth

MOVABLE DAM WITH SWINGING |jstratod Alwo WROUGHT IRON BIIDGE DE-
Wickets nnd Trestles.~General deseription of o SIGNS of improved construnction. 2 llustrations.
new system of movable dam as constructed at La - Syprrexest $0.  Price 10 cents,
Mt:‘lnt "ﬁg L)ams. l‘-‘n:{:cor?n l;:xpm\ﬁ:ont on t
und modifiecation o ¢ Chaudine pl pecu-
Harly ldu‘m‘d for use on muny of our American | Cv?ukf CRETE DO(‘K&‘ OF NEW YORK.—

rivers. With nine engravings, showing trans- | two engravings, showing the foundations of
verse seotion, geneml pinn and upqmm cleva- | the docks, and the method of making the concrets
af)n of tt&o dam; mode!ol’ Jowering and q raising | blocks. SurrLEsesT 23, 10 cents,

0 up: ts: method of mancuvering the -1
B D It The trestion: planssf the new BLOSSOM ROCE, HARBOR OF 8AX
dog]ble-nep !}urwr View otnp{’)ru:n ‘:)'t.’ ger{aﬁ P‘nmd?c ﬁs:wuﬂ.t of its remo

o o recen n al cost, 0l \ Willamson
ﬂ‘ , on the river Saone. ntained in Sur- | trations, Presanting m.
M 10 cents, formation for enuineon. SurrLeMesT 24.

10 conts,
PLAT'I’SMOUTK BRIDGE OVER THE
Missouri.—Details of construction of new Bridge | THE NEW RAILWAY UP MT. VESU.
now in process of hulldlnf‘ neross the Missourd | vius, —Dcucrl{-tlnn of the recently constmctod
River, below the city of Plattsmouth, Nebraska, | rallway for the nscent of Mount Veluvlnl. u
Length of Brl , 3,000 fout, cast approsch, two | immoense de ol sixty-three foot n ono un-
appronch, one mile; permanent | dred, ails of construction of road.
tw’% t}m)tugl:’ 'n:pun dli%ogt ?‘l’:m three | ehl ncry unl n&mdmk -ecom't s th
oot cach, un 00 vin- enxn \' Imﬂl view ¢« o
ed in SurrLemist 239, Price 10 lnonnt?la. and cruter; plan of rosd ; side m
view o ma

CHAUDIERE BRIDGE, OTTAWA.—DE- | sl raiiway. ¢ ‘”’w’“““&'“éom‘ SNENT 335,
soription of a seven-span rallway bridgo roccmly Prico 10 cents,
nstructed over the Ottaws  River,

forming, from the dangers of tho uudennklnx. {AMERIOAN IRON BRIDGES.—A VALU-

ono of the boldest conceptions thnl. bhas ns y
g‘:un carried out on nnyl mllwny xlucnco. &uo,&oi osn"% Wh% By T. &

tal wiuterway k...wo fect in"ml lun th of fron

superstructure, tal length of bridgo ELEVATED CABLE RAILWAYS —DE-
1 Khore abutment é«l) oL ;00 00&1

?V?Sn throo illustrations, gIVINGE Dotap 'u‘ﬁl\“i} viow | SoEibHon “,!“gl {lustration o A ‘“""M

of bridge, mip of 10 ly,un vortiodl seetion of “} Y, Mltording an micil et
river hed und shores, - Contained tn Surresesese | fLSBEPAELIE oot coke. °"°'6 Ry
283, Frice 10 conts, tho om‘nua-“ mnmnm” EaT 270

WSTER SUPPLY FOR TOWNB
Hages. By Clarenos

oo 10 con
old, OB, « DESIGN FOR 'l'n m"ﬂ 0" n‘cln
ﬁoﬁw gin':\?.!'l')'ﬂmu ".':'.%c“.'if.,.. 'ﬁm"-;’m !0
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Olf THE VALUABLE PAPERS CONT AINED IN THE SCIENTIFIC AMERIC AN SU l’PLP.ML\'l'

mggrom MW !RO}L %&ﬁ

hv
ooomuuvcu
umw that l :? (‘(‘)tu‘l‘l; “lm

'lﬂ riving

Iw « wo bt 1o
nwd with :vm!v

vents,
(.'URIOUS WZBAR O,F RATLS. —SUPPLE-

WA’I‘ER VELOOIPI‘D — TRA
od, SurrLeEsmest 200, l‘nlc.g'logslx‘nﬁ.us %

DREDGER, SINGLE BUCKET.--ILLUS-
bated,  SuPrnEMENT 200, Price 10 conts.

WELLAND CANAL —-II.LLS'I‘R.\TFD
SurrLeMeNt 300.  'rivo 10 cents.

GAS MOTOR, BOTTCHER'S.— JLLUS-
trated. Svrrrnement 302, Price 10 oonts,

THE PANAMA OANAL—PROGRESS OF

the Surve. «i for, \\'llh |mnommln viow of the aannl
l-nn by M, do Lowscps. SUPPLEMENT 3005,
ce 10 cents.

STEEL.—PRESIDENTIALADDRESS BY
J. Roblnmn. before Seotion G, British Associution

Anable roview of thedevelopment of

SIocl durlnu the lnst mrtr s In its mechanionl
und cconomie nting out the varfousnow
that have hom introduced in jts pl'oilnu-

o, and the new apphcations that have gradually
nmade of it in the industrial arts. Contalned in

UIPLEMENT, No. 197, Price locouls.

BARTHOLDI'S GREAT STATUE OF
“Liberty."—An aconunt of the progress of the
work of its construction. Ilustmted SUPPLE-
MENT 313, Price 10 conts,

THE RAVEL GAS MOTOR. —
tafled description of a now gas motor. Two large {
cugravings. SurrLeMest 313. Price 10 cents !

LAWSON'S BOILER EXPERIMENTS AT |

Pillshu;‘x Pa. A full and interesting snocount of |
Lawson's experiimental boller explosion
by the author. Three engravings. SUPPLEMENT |
313. Price 10 couts.

SUN ENGINE. — DESCRIPTION AND

Hlustration of Mouchot's engine waorked by the
San. Sverrevest 167, Price 10 cents.

COMBINED GAS, STEAM, AND
Bugine. Description and diagrams of a machine
of improved type. SurrLesmest 16S. Price )'
oents,

THE WONDERFUL RAILWAYS OF
Peru., By Dr. Heath, SuppreMests 165 and
166. Price 10 ceuts cach.

GUN COTTON.—NEW MILITARY

plications. Scepiemest 165, Price 10 cents

BLASTING BY MEANS OF COM.|!
pressed Air. By W. E. Garforth. SUPPLEMENT
I8S. Frice 10 cents,

NEW FRENCH RAILWAY APPLI
unces—Descriptions of \nr'uuwln wousefulnppara-
tus; ilusirated with 8 cuts. SupPpPLEMENT 176.
Price 10 ceots.

A NEW BLASTING COMPOUND.—-SUP-
rredest 176. Price 10 cents,

NEW WATER ENGINE.—DESCRIP-
tion of a4 new water-pressure motor; with 8 outs,
showing detalls of moechunism, SerPLesesT 180
Price 10 cents

A DE |

‘ gmdesllm
‘\]R what foad it can carry ; theorctionl test Of Compres- | results obtuined

MUCH WILL A LOCOMOTIVE

SurrLeaest 184, Price 10 eonts.

FILTERS, — MAIGNEN'S

SurvnesMest 2156, Price

HOW
Pull?

IMPROVED
Bystom. With two cuts
10 cents ;
PURIFICATION OF SMOKE.—DESCRIP- |
ton und Hgures of appiratus for washing smoko

from factory and othor ohlmneys. SUPPLEMENT |
223

ENDLESS-RAIL RAILWAYS. — DI
poription of Clomoent Ador's systent: with two
fHustentions. Sveprnpsesr 211 Prico 10 conta,

SHAFTINGS, COUPLINGS, AND HANG-
prs. ~-Duesceriptions of yoarious forms; with nino
figurcs, SureLespst 206, Privel0 conts,

THE LONGEST BRIDGES

World, sSuerrLeament 266, Price 10 conts.

SIR WILLIAM THOMSON'S SIPHON
Iecorder - Description and tguresof the npoara- |
tux and mode of oporation.
Pri e l0cents

THE THEORY OF THE COMPOUND g

Prive 10 conts

| Beats, eto.

| ENGINE OF THE STEAMER HUDSON.

|1 page of engravings.
| Orlesans o

PUMPING ENGINE OF THE LEIIGH
Zing Works.

OAN ENGINEERING AS !l.LUS-

bi'ﬁ"gglm ..““:,'? % Oyl i

. North, uul u n
l» FOUNDAT'IO n,- mo
kl:n.

lu (‘huu-

RUUI'U I(H <Howo Truss | 0on
o o Ol
m Now

Ca,

\'tﬂu&

Hiinols and Bt. i mmn. Glrurd

'.P 'ﬁ llrld;o (‘vu the
omlc. N.Y.

0 at Lootsville, 1S
.lhmlucky ll'lnr lltﬁlnm

ndnuﬁ' | Sou nru'. v Pennsyl-
vaoia It i, ae 1, Philadeiphi ol i
thern KR, ovar lu? ™ C'I'(.lv&m:l

th
%Mb the lououu ﬂuuTn 4
lu:‘t o Nuw ork Elevated Ral rwd. uum.s-

1v. BYDRAULI(B.—Wu(er s applied to Com-

murolul Imlu&.lu und Douwmu Pg’:pmu. wuhln
United tes,  Amorican  Canils.

Water Whoels llydmullc

r{;-mln. Witor Supply of

Bandusky 8t -pl
Amwk\nhxmpln’, o nes. Pmuyln Ml o
ump

luxl::)’:rfu lnc?c(x. m'ml“lu"
i Pumping
gine. Hol oko Dum_ und Ca |’ Dam aecross
tlwuohnwlx n’l' Cohoes, N. Y. Surrnemest 193,

INTERNAL NAVIGATION.—Construation
of l"un-y-luml nnd lrmnwucut ol "'t'"'k*hll" and
Bridges of thoe Erlo Rodlrond Ferry of York.
Account of the Powles Hook Stesm Forey<hoat, in
o leller to Dr. Dayid Hosack from Robert Fulton
(with n cut showing Fulton's sketch of his forry
syﬂwm) Mississlppl itiver Ferry-hoats.  Steamers

City of New York” and “City of Boston.'”
Steamer llmchumm." SpPrLeMEesT 109,
VL RATLROAD ROLLING STOCK. —Consaolida-
tion Locomotive bullt for Erie Rallway by Brooks
Locomotive Works,  First-cluss Passonger Coneh,
built by Wabash R, Co. Locomotive nnd Pus
:«sger Train, Ponnsylvania R, SurvLeMmess
VIL RIVERS AND HARBORS. VIII GAS EN-
gbﬁumm\a.—wam one figure, SUPPLEMENT

The numbers containing the above wvaluable
run-u may be bad at 10 cents each or 70 cents
or the series.

WHAT TO DO WHEN THE LOCOMO-
tive ' reaks down, A valunble, practical, paper by
F. C. Smith, M. E,, glving plain dircetions tor mnn-
ngewment of the l.oonlun v; (1) thn the onglun
futs off the trnek, () L0 the main rod breaks.

ulmdh wrist pin breaks. () 10w valve smm
breaks, 1 11 the huok-up excentric rod hreaks.
(W If the lifter tumblmguhnﬂ. b 5. () Incaso
ofu broken reach vod, (8) or broken excontrio
straps. (1 In onse of & broken spriog hanger. (0
A broken equalizer. (1) A broken front truck
wheel or axle. (12 An lmshipped throttle. (18
A bursted tlue. (18 I o dely nur axle breuks. (15
A broken eylinder head. gﬁ) the stoamn chest
or branch pipe broaks, If a tender axio or
wheel breaks, (18 10 &hl- steam pipe bresks Juside
the boiler.  Full of useful advice, SUPPLEMENT
314, Price 10 couts.

INFANCY AND CHILDHOOD OF THE
Stewin Engine.~RBy C. M. Pércy, M.E. SUPPLENENT
305. 10 cvnts.

CO)[PRESSED AIR MOTORS. BY GEN.
H. Haupt, C E. Deing a Report to the Pheumatic
way Eogine Co. of New York, ug the
use of Compressed Airas 4 Motor for p brc
Street Hallway Cars.  Exhibiting the feasibility ot
the system and the Practical Sucoess abtaing
evinced Ly trinls of the Pheumatio Cars and
snssom on the Scoond Avenue Rallway, Now \ nrk
ity. With u general desoription of tho Alr Com-

Englnoat |

New York Contral aod Hudson Hiver Itys,

working deawings and foll speciiontions showlng
dimensions nod all partic ulm-. Dieslyrtiod by Loun-
dtvr(uw).l‘nlll of (urn With elght ungrayings.
n | Bure 0 cents

CORNISH PUMPING ENGINES OF THE
Holl Water Works, Two pages of engmyings, to
u:ln. wuhm-.-m»unn. BurrLesesy 17, P'roe 10

alve goar and pamilel moton of same

mclma ‘mo *;:ro ‘lb' omd:f"v'"." o sule, Buy

AS[IWOR’(‘U‘B COMPOUND ENGINE,
Variablo Expansion Goar, wnu rinoe Slus-
m ong. BUrrLEsEsT 28, Prico 10 oents

S'I}.ANCQ'B FIRELESS LOCOMOTIVE.—
Q

lm
in pory| Mw wnd in und its working parts |

in do OO0 o explanatory
zgn. kﬂ-u&# Nood ‘o.mn (-3 10 cunta,
M_ FOR BMNALL BOATS, —RE-
pnr(u of Telnls of Stenm Yoohts, giving description
£ onglnes, nond llwlr management, pmpuruun of

hm!. enirlne, nnd serew, and other visluablo faots,
With Eogruvings. Suwl.nln'r 148,
cenia

GREAT BLOWING ENGINE; HIGH
und Novel Construction.—ullt Iny Welmar
uchlnu Works. An nocurato desoription, .Squ

porfory dummlkuu. nmv clm'kvun‘,
uwnunm. I on| mnmlu-
tons por minuto, w h n BH,000 culy
fout of nlrn lollm pressire, lr.w &l. 1

I (8 8
AUUI‘ERH. Al\D

n!u. ~)) n s;mw num

mcmrm

ENGINES OF THE "BRITLNN 1C." THE

Frstost Ocean Steamer In the world, Two clevations

of ona o, four Indicator Diagrams, dimensdons,
PRLEMENT 51, 10 cents

LOCOMOTIVE FOR BURNING PETRO-|;
loum.~Used on Russtan Rallways, With descrt
mnu‘nnd five ilustmtions.  SurrLemest 63.

ENCGTISIT RATLWAY CAR COUPLINGS,

A valuablo tron thse, llmwlnsf tho oxmlnq construc-
tion and the character of Improvements wnnml.

Vn& twonty engrovings. BUrPLEMENT 2
con
FIRELESS AND HOT WATER LOCO-

motives, — Hhm
ving Dates o
ork

oenta

COMPR‘ESSED AIR STREET RAILWAY

of the inventions on this su
Patents, ete.  Desoription
2 of Anmmus. ote. Surrnesest 1 ll. 10

= Dosoription, with ei vings, dimensions, and
P"m- articuline o'f the Mokars ‘ m‘l’ww \imi'ul in
alr, SurrLe-

\l;. nl&lf %npoum by comp

rate~Dosoription und figures of an improved

xmtodm'lml r.Slemens forbnmlngcounnd
with lh%.mult ol ntulnlnx 0 warmer an
chwpcr fire than that given by coal, and with the
other wly nmu'ou in its favor nuhlhnmu:hly
smokeless and car be lghted or put ont at sny
i.bnme& . Contalned in SUPPLEMENT 260,
oon

COMPRESSED ATR MOTIVE POWER.—

m
|and 2,

iLOCO MOTIVI-'S.—SPECIFICATIONS
ot the London, Chnhnmm:ad Dm'er R Wllh
three cogravings, SUPPLEMEST 23 10 cents.

GAS-FIRED STEAM BO]LERS —A DE-

pressors, the perovntages of Power Reallzed out of
the Power Consumeoed in pressing tho air; thoextnt |
| of the air compression und how used in connection |
with heat in the car: the cost permile ; tho distunce
traveled by tho Pueumatic )lowr. increase of
po-rer by using the cylinders as air punips; heat

cold by compression and expansion; what
wumatic Motor can overcvomoe and

| sors; capacity of the tocond Avenuo COMProssors ;
effects of using ncompression of NIty atinosphores ;
advantages und objections 1o usc ol pneumatio wo-
tors; mond and sanitary intlucnocs ; estimate of
the cost of powor by the use of the pneuwmntio sys- | gra;
tem as compared with horses ; cost of opemating
the pustimutio motors on tho .N-n;unl Avenue rali-
way ; tubles showing tho quantitios of alr consumed
on (..xdl trip of tho car, the reductions of pressure,
ote., with many other interesting and valuable par-
ULUI Ars, m.-nu tcal nod pructical,  Cootaloed in

ENTIFIC AMERICAN SUPPLEMEST, Nos. 176,
1 11 and 182 Prico 10 conts each.

\ FLY-WHEEL ACCIDENT.—WITE

Irawings, showing tho fmllt‘ constructon of the
iv-wheel, the reasons for the breakugo ; with prac-

scription of some of the more successful of recent
| efforts to construct furnaces for heating bollers
| with the least possible consumption of fuel, Mul-
ter and Fichet's producer its merits and ve-
fects. Hearunann's Furnace. Heaupt's new
wrrangements of firebrick arches for obtnining a
thorough mixture of gassnd air. Full account of
trials wade with the latter., and the successful
Tlustrated with sixtecn fgures.
Contained in SUPPLEMENT 219, Price 10 conts,

{CLEOPATRA'S NEEDLE.—ITS REMOY-

| al from Eg pt to England. Detalls, with 9 en-
gqm-umm 69. Price 10 conta,

FRICTION "A SERIES OF EXPERI-

ments on Friction, proving the falsit rmer
formulas thervon, zrnd gt oumr»’\ n‘:‘ Lb:‘\?:hm
with actual results. By Prof, A, 8. Kimball, Sus-
PLEMENT 76. Price 10'cents.

COMPRESSED AIR PNLUMATIC DIS

tch System wrel i Pariae W lvhd«wﬂ ton und
E‘Hlustmlhuu;un; SurrLuMENT 24, pl‘rtoolo

"IARROW GAUGE RAILWAY.—THE
Billerica and Bodford, Mass., Two-foot 1R, 4 {lus-

jeal directions for the avoldance of such ocourmnoe.
gy Joshun Roso, SUreLeMmesT 30. Prico 10 conts,

'THE HYDRAULIO RAM. HISTORY OF

its invention, The lntest Improvements and work=
Ing of tho rm: most auoeosstul Dimonsions, Valve
Fischer's Ru and others, SUPPLEMENT
111, Pricelloonts,

BOILER TEST, MANCIHESTER STEAM
Ugors' Assoclntion, Sovles of highly mportant tests
mude by subjocting bollors 1o hydmulio prossire
10 the bussting point, and oxhibitiog tho weakens
(ng effects of atomn nooks, manboles, oto, Tyelve
WUstrutions. SUPPLEMENT Tde 10 conts.

Goneml desoription § alsotas
ble of dimensions and performanoes of tho single
ongine steamers Hudson, Knlckerbooker, and New
£ tho Cromwell lno, SUPPLEMENT G1.
10 comts.

Two pages of engravings, Borrnes

MeNT 82, Prico 10 conts,

| Ballasting, Culverts, Bridges, and Ral Tho

tmtions. The Route, Grades, Cuts, Curv Thg.

motives, with ‘.n articulars, engmviogs, and (“ll\t‘“v
slons. Particulars and Dlmonﬂomnfmlwrll«-lllnx
Stock. . BEquipment and Cost of Howdd, Surrre-
MENT 115, Prico 10 conts

|GIRARD AVENUE BRIDGE.—A DE. | janay

seripton, with dimenslons, workin dmwln und
R Fonilantion. ot Piove ID, B ere ol ot
) LAl ¥

PLEMENTS 1, Q.undi Price 10%33&‘:{3: 23y
GREAT CORLISS ENGINEATTHE CEN
t:'llllnlul -—Dllm'nuk;m and Rﬁll‘t‘hll ll"lﬂl;lllllun. wm:
) 3 POTSPect g Y

i e e Hags T 60 s C BUPFLEA 18,
26, 36, Euch 10 conts,

EIGHTEEN OUTLINE FIGURES OF

Locomotives exhibited st the Contenn l. show-
ing their measurcs, with a tablo of p 1k
mensions of cach locomotive,  Sury 35,

Price 10 conts,

NARROW GAUGE LOCOMOTIVES. TN-

LOCOMOTIVES AT THE PARIS EXHIBI- {

tion.—Engined for tho Westorn TLIL of Franee, bullt
by MM, Ernest Govin ot Clo, - Full Dese llmluu and

| Dimenstons, with Threo Elovations nnd T'wo Feo-

OF THE \

tions to Senle. Contained in Surrresesy 185, |

Price 10 cents,

' BALDWIN LOCOMOTIVE —LARGE EN.

gmving o sectional olevation, with mcamrm.
scule, and tblo of dimensions. SorrLesesr 38.

SUPPLEMENT 255, | Price 10 conts.

| EXPRESS PASSENGER LOCOMOTIVES, RACK RAILWAY LOCOMOTIVE

Great Westorn 1L With five engraviongs, und tables
principal dimensions, SUrFLAMENY 6'.

dian Stuty lnmwnlu-. engraving and dimoensions.
SUPPFLEMENT 68 ounts,

BOILER INSPECTION, RULES OF THE
Tt o s, ettty
g.o'od bucu nml l’umou of !hleu.

Lriad nre 10 e

10 crs, dimenrlons, un

\7
= —~By A 8lmph. Practical Con-
DR, SIEMENS GAS AND COAL FIRE &m:. Pt ’R'a-?’f e et e}

427

STANDARD FREIGHT CARS OF THE|MARINE SNGINE. BY CRAMP & SONS,

With | Large t-nunulnu. BurrLosest 80, Vrico wwnu.

NEW AIRCOMPRESSOR OF M, DUBOIS,
with deseription, dimensons,  Tliustratod by op-
aruvings. PrLenest 22, Price ) cents,

NEW UNITED S’l"’z'l E-‘li GO\'T’PULEB
Uotlers, I poction, Ft

ln ", ?l?nm Toller I'hlars ;";nr :'mru':m

lhn Lowe: Duvices and Lifo Preservem,  In-

SruOthons to 7na‘:mnm nnd ’ruu nr Tenler l’mn-

-ml guirements (n
'nw‘ hv ull. with JA
«'; '?om"d '\m l-:xﬁnguh mn. r‘u n‘
Apparatus. BUrYi

ON TH’B CAUSES OF KNOCKING IN

Ly mmmkm

Atustentions of o form of firelos engive llllbmnﬁnmﬂ'—w Itose, With n.lg
u-(.ll -'cnloo on the nllny‘b:—-wmﬂnu A .-E‘u‘é-"f
cl und llarly-lo-nuy showing the engine | conta. 8y

| Marshall, Bons & Co, Genem) fon and one
ongraving. SUPPLEMENT 60, rnw“w cents.

STEAM STREET RAILWAY CARS. BY
A. DBrummer, M.E, Economieal, no poise, effoc-
tive, With working drawings of onr, cngine, boil-
ruu;nnWm BUFFLEMEST
22, 10 conts,

ROCK-BORING MACHINERY., — FROM

Wi Hrh o ( "
tho ort of it nlm ¥ !-"lncm
%, the Notary, and the D x

, Bach, A l'rrmu
}ump. Lisheth, Hoynol m-_:ot Iries, w!
n
cuch, Hl;ll‘!l'l.lum

N smn numbor, LY'MI'HPBS:;{?A n l'l
3y M. G. Johnson. Its first uso In tho Mont C

Tunnol 1 mm.l.a-n!t'owcrl Lows
H«S{"’n:f'(" -f';-rnducd " WI{-&
Dﬂl‘-‘ﬂl" f.‘ml and J

with o

NEW RAILWAY LOCOMOTIVE CPAFB,
Blsck, Hawthorno & Co. u winee (o sale
andom. cte, SUPPLENEST 54, Wonia

ON THE PRIMING OF 81'EAM BOTLERS.
By Wm. Mné::r. Ensinocr Dlnhb hu\yl.‘ Rf-dbdm

Two res. - An Important

Pnpor.o hlnlng- ne' and grl:ﬂ-bh of tho
eause of Priming; ments on the rub-
and enumen lbaulnn of substitut-
Potroleum for ow In [ w prevent

ing. PLEMEST 52, 10 conta

LIQUID FUZLS—BY H. AYDON. A
fosee oo g S i g o1 2

J. Richardson’s, Simm and lhlgl’:‘Aydo'n E

orsett's, Pructical Working of
gﬂ compuruuvo ECOnOmy. Hm-n.n'm 119.
NEW ME'I'HOD OF BALANCH\G THE
lndlng fts of W(!b
Scrrreurst 117,

PASSENGER ENGINES OoF )!IDI.AR’D
Railway, with table of dimenstons tntl'l"ﬁlll-
27. Prialo ts. The same

ber contains report of n\huhb ln(nrmunn :im

| before the )hn--r Mechanics' Association, cobeetn-
and Locomotive juprovements,

NARROW GAUGE SWEDISH LOCOMO-

of
tive, with a of engravings. SUPPFLAUOT 41.
'n:nmlwmvrlthdi mnm%m of the EIGHTEEN-
SUPPLEMENTS Two

INCH RAILWAY at Crewe, Eng.
‘nn. Sorrrewest 44. 10 cents

8'1‘80\'0 Adl‘ﬂ) CHEAP SPAR nmncna:
m‘“.ﬂ%:e Il.‘\utnmonso tho

lu"‘ixbs'elt'zf?ogcmm:o c:::h. nn:ﬁﬂ

lm{ or wherover a costly s ar\sacm unotduslmg&

The drawingsare from
at the Centennial, in the U. S, Dq-runeuc of m—
tary whally com-

ring. These bridges are
Mmm‘. Scrrreuest 71. Price

&SE‘I“I‘!C:: GAS RETOR’!‘S.—‘;}N ABLE
practical upon subjoct, il-
lustra/ Lnﬁ the Iatest and

2lth“l and bast methods n.o' in lni;

BALANCING PULLEYS AND OTHER

Rotating Parts of Machinery.— A Lupu- of ex-
trowe practical hnponlnce to all whe bave zny-
thing to do with machinery des-.rlmn: AR appa-
xnlus for the pmdug—uum-rn *running Lulance,™
resenting the deductions from oxperiments
vhich have been made with it, and waich have
proved deeply lmens:inf to ali who have wit.
nessed them. [Hustmited with thirteen figures,
Contained in SurpLenesy 221, Price 0 conta.

S'l‘l!-:.u! BOILER ECONOMY. &i\ SCRIES
of Important Ex ts by b fete Ind
trielle de Mulhouse, nhxon?lng lgo n‘-?mmtlgo ccot
omy of various t of botier.  Soeven Ulustrations.
SUPPLEMENT 7 oents.

RO(‘K-DR[LL\VG MACHINES BYJOHN
Durlington. h.' borl and ustrated.  Best
Pructico in Stm llolm. Kind of Explosive, cto.
Joat Cone it Gtk M e eyl at
5 L) \
I Tl Sty Rt
Minern, and Ilacockish 1\mncls vl&
l!’)’x‘x;:\ml')li:t“r&nlnm‘(\ll‘ .}lcth«luiwr l;rn ng. The Cut
'm, n's lad n v SUPP:
MENT 103, Prlwln&!‘nr‘s.o bbbl .

oct o thy. DIl T of P Ve WL

of tho f Tu Witer WV

t':nd ;I' tho Centennial &“g%lu:nuof 1576,

With thlrty one lustrations,  Bmbrolng Doy

and Dam-lpumnut theapparmtios used for ench
The Lnstruments muh\{\\l for determining

mwcr and Ro\'ulumﬂmm ( wheel, pTa
wheels that exhibited the .°
showing tho Nuines of the Exhi! of the several

\v eols tosted.  Date of eaoh L of
bl Frootion of gate. %ul ?'5? thom'
pnumls. Rtwmu omv,-ormmuo. L

ol Head on wh
eel. Flow \mmﬁr. Hoad on w!
Horso \wvrog oWl

)y

offlcione

e b e ety

'STEAM, ENGINES AND BOILERS FO

wmﬁ

IN BOILBKS. l)(.(wr\ w0
Commission, by M. Hanet Cleey, on
of boliers by sulphurio ackd zm-l
u wind Imu’m-l{| » ll'l’lo
PPLEMENT )

e b iy Y By

Eagine. With two outs SUPFLEMENT 204. Price | of all the
10 cents | Price




NEW MOTOR—THE AM-|COMPRESSING AIR.—BY JOHN Hll R-

in flentions mnl tlmwlnm in | geon. An fmportant paper, showing the most
tont nted on his | eficiont and economienl way of effecting the
QD mlc nn. l’mf. eweomb’s | comprossion of air for use as o motive power,
Zeromotor, nml me. Gmmrt‘v Hiustratod with engraving of an slr-comprossor
lgcmlo&olllunrll ‘ hw;‘e ’ lnrnhlulngl[;;lr' lmlv' »rm‘muru«' Contained in Supe-
‘ ovation, sections, nm ) 0 nppn- PLEMENT « Price 10 conta,

nmh'Oonumod In SurreEsesT 281, Price 0 :

conts. {CONSOLIDATION LOCOMOTIVE FOR

BX‘

0

n .lndl»l
10

R CHAIR. USED ON
w&r&m SurrLEMEsT 63, |

THB MORRIS BLOWING ENGINF
Tol llustrations. SUPPLEMENT 8

s'rxul BOILER FURNACES FOR
Smoke Ptmuon.-ny.lohnw HiL M.E. Full

J desoriptions of the fire systems of stoaun boller |
urnaces

1 dut:l‘to burn bituminous coal with-
en in competition at the Cincin-

pati Industrial Exposition of 1598, with detalled
ofu_h.e‘nriouum made and the results

. nace. SurrLEXEST 213, Price 10
cents.

THE FONTAINE LOCOMOTIVE. — A

thelommodvcouxlne Foutaine,” |

X the wheels  With three rnxurlmd‘:gm&
NEW SCANDINAVIAN DRIVING

en, and claims

merby Mr. Jobn Ortton, of the Canada Southern
the demils of mnﬁrucﬂon and |
m differs from ord Jocomotives in the
mode of a ma ¢ powerof the engine
E MEST 305, Price wmm A further ssion
‘1 of the same subject in SerpPLEMENT 311, Price 10
cents.
3 —A mu-tud by W. Willson Oobbett. befoﬂ- tho
ho au-
% ncenu: in roduc«l woron
manufacturcd
,%fw 1 in point ot sim ll ty, eficienoy,
economy over leather, T, Or canvu
belts. Followed by dlscusdon of the su

-

the members, and u Ie showing resalts
ments made o compuruave pllablm
vian and Jeather be

Scanding
| g&rﬂm 239. Price w

GAS IOTORS. DESCRIPTIO\’ AC-

of |

BTRON G.

16 ﬁ.snﬁ‘?n'ﬁ
diameter.

of bon-. andonuno.

i 'mm"'"ﬁ.“’
LIQUID FUELS FOR STEAM ENGINEB.

Y ﬂu m&u bnmuto (or oconl ﬂ'malg

the mtmn of wotive

nuphthn ruel. m th
ventor of the Hollind
us o rundl of the

o : telsm of 2T nvwmu

GINEERING. — THE

of fostmotim. ¥

s -

deseription, elo.!, nre
s

: p
‘%3"-‘2‘{:. " Ofice. oF
Zﬁ m’ﬁ%’w&ﬁ

n, Chatham, an

%Mﬂ‘é‘v‘i":, I

'm%-b&:m"?";.mmrﬂn.

amor rineipal dimensio!
Ve, Burries ' ':8 loecnu

Midland Bau-
reeou[nwlmrl.
e smo numbor

mt J-lu-blo nformation given
ochanios” Assooiation, con.
Locomotives and Locomotiye Improves-
ﬂmbawmm Indian State Rall-
m M

and dimensions. BUreLEMENT

mwn Orane, iy Black, Haw-

thorne & Co, ¥, o en
slons, oto, sc"';"' -mmvtn%

CENT B o scalo, dimen-
New Road

onnts,
Marshall Sons & Co.
Qtn-nl mrl th

one engraving., Soe-

Mgfr Locomotiese, Groat Westors
m" With five engravings, ﬁ'irr.:nl L ":":l‘l
the pfzu.-unl

dimensions. UrrLaxest 48, 10

Mnrlhr-hgnnnmm-l o o .
Han Hallways, With dose ription nn:; :1\’1'] 1::::¢
trations. SUPrFLEMEST 63 10 centa
Blearn

or Chalr.—~Used on Oude Rallws Y.
Two engravings. SUPrFLEMEsT 63. 10 centa,

]

m ‘upon t
uulan ﬂﬂnt

Furnace. t
The Inmlu‘ Furnace. The Price Fur- |
tained in

‘ cents each.

tho Philadelphin and Reading Raflroad, Dimon-
sions and perspective and back-end views of ono
of the heavy freight engines rtw-uﬂ{ bullt for
the Reading Railroad by the Baldwin Locomotive
Works ; with account of trial trips and detalls of
rformances. Contained in SUFPLEMENT 252
*rico 10 conts, The same number containg an in-
terosting article on “Fast Passceuger Locomotives,

DISTILLING AND HOISTING MACHIN

ory for Sea-going Vessols. —DBy "mml(un W. Pon-
dred. Deseription of Grave loy's distiller f..y -
rnmf vessols, eapable of yie Iding oighty to ono
aundred gallons of water por day of ten hours,
and guited for a ship of 1,000 to 1500 tons, Also
distillor combined with cooking hearth, by means
of which armngement tho procosses of cooking
and distilling may go on_either togethor or sopi-
ratoly. Description of Chaplin & Co.'s distiller and
patent nerutor, and steam wine h. Messrs, Robort-

son, Oshorne & Cos horizontal stenm  winoh,

Brown’s patent fresh water condenser and stoam
winch., Application and performance of the fore-
going apparatus. Illustrated with fourteen fig-

gures. Contnined in SuprrLeMENT 234. Price 10
oents

COST OF WORKING A GAS ENGINE.—

ENGINES . OF THE LOUDOUN
n Faxt Occan Steamer.~Throo elevations,
na. and desoription. SurrLEMeEsT 79
Price 10 conts,

TO ESTIMATE THE HORSE-POWER OF
o Steam mmne.-'umplc rules for estimating the
horse-power of a high-pressure or non-condens-
ing engine, and of a low-pressure or condenking
enging. By & Practieal Engineer., Contained in
SOUPPFLEMENT 253, Prico 10 conts.

THE PROGRESS AND DEVELOPMENT
o( tho Marine ino.~Hy F. C. Marshall, M.E.
tmr latoly road bofore the Socicty of Me-
ol neers, London, Decldedly the most
uwl’ul rellable, and valuable recent contribution
}m subject, showing the bistory and pro-
gross of marine engineering, desoribing the most
rpm\od types of engines and bollers now em-
o, the materials and mode of manufacture,
|-t- ormances and economics, the mnxulnptmn
of fuel, results of the scrow propeller, sugges-
| tlons for improvement. Contained in SUPFLE-
MENT 299, cemmm.

INFANCY AND CHILDHOOD OF THE

Steam Engine.—By C. M. Perey, MLE. An excecd- | pop oy < 2, - g T
! - y F.T. Linton, of the Leith Gas Works, Expe-

lll!.l Imerﬁtjm; l“"s‘?f "'"‘uﬂ;"i."r.‘gg 3“;3:": rience of the author as to the cost of “..rum': i
"tm'“" L L R Porte. Solomon do | €88 ongine, with a comparison of the cost of
. 3 ‘ero Tl;m;‘l{r“ml e tor. At |doing the samo amount of work by a steam
Caux. Branca. 0 &‘l“ 8.0 i:"-“;‘ or New. | power. A paper of intercst and valuo to en-
l""’"'h“”" Pressure. Savery. Papin. | New- | o008 Contained in Surpnesmest 248, Price

comen. Contained in SUPPLEMENT 305. Price 10
conts.

THE FERRY STEAMER LOFTUS PER- | RAILWAY VELOCIPEDES.—DESCRIP-
kins.—Description of Perkins engine built for tion of two styles of Velocipedes for nuse on the
one of the ferry boats of the Tyne General Ferry | track of railways, and one of which is employed for
Company. in order to secure greater economy in | various purposes by the of several of the
the working of their stoamers. Boat 100 ft. 1ong, | argest Western Two engravings. SUP-
13 ft. 10 in. beam, and 6§ ft. deep. Illustrations | PLEMEST, 178« Price 10 cents

showing every part of the engine In detail: sec-
tional clovation and plan of the high pressure
eylinder: sections of inlet valves; seotions of ex-
haust valves: section, elovation, and plan of the
mediom cyllnder seotion, elevation, and plan of
| the Jow-pressure cylinder; sections of the inlet
\ valye to the high-pressuro oylinder, and of the
exhaust valve from the same. Three full page
munntlonsacco ganmg the text. Contained
, in SUPPLEMENT 21 oo 10 cents.

:

{THE DeBAY PROPELLER.—DESCRIP-
{ tion of one of the most eflicient propellers that
has thus far been copstructed, with details of
experimental trials to test {ts pmtknl working.
Tlustrated with thlncen figures, showing stern
Cora Maria with the DeBay pro-

lwr seotional elevation of the propeller gear-

; details of the scrow-blade conpections, and

the pmpclleru fitted to the ship. Contained in
PPLEMENT 250, Price 10 cents.

!THE VALUE OF A VACUUM. — AN

(article of interest to the e eer, wherein the

,uuthor very ably disousses the macimum value
condensers, points out that thm fre clroum-

mc« under which it Is more cconomical to

exhaust steam directly into the air than to con-

dense it, and proves t the use of condensers,

under such conditions, hence works more ugu

than benefit. Contained in d’

Prlcemeants.

'I'BANSMISSION OF POWER TO A DIS- e

tunce.—By Arthur Achard, A pa cr md be!oro

the Institution of Mechanical E ng‘u

summary of the practical results obwined in eone

transmission of power to a distance b & durercnt. Price 10 conts each.

lind. the formuie for cudoutntion: 11 Tenonis: | LARGE PLANING MACHINES
nn or calou —_—
sion by com 4o with formule. THL Trans- | trated.  Sumrneamer Bloéol’rlw 10 ém!I*LLUs-

on by Pressure Water, with formule
OLERK'S GAS ENGINE,—ILLUSTRAT-

10 conts,

FOUNDATIONS.—FROMAVERYVALU-

able pa ltcr on the subject of American Engineer-
ing, as llustrated by the American Society of Civil
Engineers at the recent Paris Exhibition. Com-
R‘Uod bya Commmce of the Societ .mmposcd of
George S. Morrison, Edw P. North, and
John Bogart. Foundation Work ns racticed in |
America ; its characteristics, and the featuresthat
methods, The free
Piles, Calssons, Coffer
Cushi System.
d Broo

ers of the St. Louis Bridge.

St. the Missouri River.

Povghkeepsie Bridge over the Hudson River—the

boldenoxnmpleot timber foundation on record.

perstructure.—Notes on the Earlier
o

on

isslon by Electricity. General results ob-
tnjnod by the menu meth’o'ds. This 15 one of the

oSt vnlunblc. practical, and com rehensive | @4 SUFrLEMENT 310. Prico 10 conts.
l:f"’"... s By a Uy published, Cons | STEMENS REGENERATIVE GAS BURN-

er—Illustrated.  Suprnemest 301, Price 10

cents,

PROGRESS AND DEVELOPMENT OF
the Marine me.—ny F. C. Marshall. SurrLe-
MENT 209, 10 cents.

HAYWOOD'S FIFTEEN -INCH RAIL-
wuy.—mustmmd. Surrresest 206, Price 10

DYNAMO -METRIC BRAKES, NEW.—
Wllg. two figurcs. SUPPLEMENT Bd«l Price 10

WATER GAS.—A DESCRIPTION OF AP-

'SPRING MOTORS.—A SERIES OF VA-
luablo pupers fllustrating the latest methods of ap-

m JP&’:‘Y for the pro uldon of street cars

plnnsnnddmw!ngs
Mhodl of eonsu'uouon nnd winding of
length and power of sp Nees,
ult.rntlons and dcwrlptlonu r methods for
rl\'ln sowing machinesand other light machinery
J;up ng power. Contiined in SurPLEMEsTS 46,

0. Price 10 oonts ench ; 40 ¢ ents or the
TIIE QUALITY OF STEAM.—A VALU-

ru\d before the Railw
Muon.‘}ﬁ'ﬂo "mf',. by m:?,' pnnuu for pmduolnp choap gas, and notes on tho
W, lllll u B? showhm nocessity of an exact | €conomical using such gas with llg fo
knowled J« the thermal value of steam in esti- | otors, eto. Dowson, 'B" e
mtlnu o ocanamiy of engine and boller perform- | London. Bmx.mxr 303. 10 conta.

nuee, od in SUrPLEMEST 302, Price 10

OUR PROGRESS IN MECHANIOAL
En;lnom'lnl.—Addreu by f,

THE EFFICIENCY OF SCREW PRO- |ton. Prest. Awm. Soc. Mooh.
pellorseDosoriptions, Tlustratod with Diggruns, MENT 308, Price 10 conts,

onta with propoliers by Messrs, Farrall & Co. i | THE MONTE PENNA WIRE ROPEWAY.
England, in ord«rwdnwrmmo the mmtaullnhlo ~With soven (llustrations.  BurrLeMesT 2
serew {or o torpedo bout built by them for the | Price 10 conts.

Mmlnur. Contained in Bm-ruuxn 208. Prico

10 cents.

STATIONARY BOILERS. — OFFICIAL

Tests at Centennial Exhibition. Deseription of

i P‘xrmmvnuon Fitteon Bollers of various lrlndo.
rutive tabular statoment, l:‘ nt“

olsture of

S‘U’ALITY oF STEAM.—BY J W. HILL,
SurrLeMesT 302,

307. Prico 10 conts

ure in Bollor, Temperature of Stesm, "
tonm, nml amount  of Bnawrhonﬂnx Water Sanitary Enginecering.
ool NAUT o Eoter, 80d |.o oo P ATTON

" O 0 )
mnu’; of Refuse. (xlorlnml'rioul::!rn % "

ned In SUPPLEMENT 8D, Price 10 cents, o

OoF
o W‘&::.'E%fw’*

RECENT BRAKE TRIALS —AN AQ-|f tilated public bullding
omo:g::.' n:t" :’;c?r:e:‘ 8; ul'l‘l'l?ﬂﬂlnt oxpertmu lﬂﬂllllw ol
" e

om 10 ascortain tho mlau“v
morits of the W :yumm Eames, and
Sanders automatic brake, and

b‘h & Kan'l?‘
hand brake ; with o tablo showing I‘o -

of the trigls. Contained in mrn.nm uc.
Price 10 conts,

STEAM FOR SMALL BOATS —RE-
rnﬂn of Trials of Btoam Yaohts giving desorip-
lon of engines and thoir management, propor-
ton of boats, vnir'oe, and sorew, and other valu- | 4
ablo facts, With engravings, Containod in Buh
rLesmExt 158, Price 10 conta,

THE BOLLEE STEAM CARRIAGE. —
Description of n new stonun earriage for oommaon
ronde, as recently deseribed by Ho» Kesseler b
fore the German Vervin fur Risonbabn Kunde.
With four figuros, mving porspootive, sestional
olovation, und plag vie --u-’ thesppammtus. Cone
tined i SeerLevest 291, Price 10 conta

the mm ‘

Information
ue and in 0
272 (

hort H, Thurs-
nmnﬁunu- ‘

EARGE ThoN sooWe-siireaeits o

UT FONDS
Iturists as to the
A8 for the purpos
THustrated with
Prico

ll()\\ TO MAKE TR
Valuable suggestions to fish
besat modo of constructing pe
of spawning and trout rising.
adingram, Containod in SOPrLEMENT 2406,
10 cents,

THE FARQUITAR FILTERING APPA-
ratug.—A dotallod deseription of the Farquhor
apparatus for fltering the sewago of cities nnd
‘llﬁngcu for the purifiontion of the water supply
ufdln« and for the continuous Altration, in an
economic mannor, of large vo Mumes of Iu,ml in
general, With seven figures (1o o = nl ing
vortionl sections, plan view, and detall of
mechanism. Contained in Sverremest 201,
Another (Hustrated article on thissublect, giving
gsome additional information, may be found in
SUPFLEMEST 276. Price 10 conts each.

SEWAGE DISPOSAL. — BY JAMES
Crages. A condensed but clear description of
the plan of sowage and sewor -I\ {.‘, al ndopted
for the Sheldon and East Thick! ocal District,
Desoription of main drain, & '.-ulvm tonks under

dminage, and surface preparmtion. A valuablo
paper, showing one of thehest, most offective,
and most ecconomicenl methe s nf SOWOrngo ulul
drainnge for towns and vil' ges. Contalned in
SurrLEMEsT 257. Price 10 « ‘nts.

WARMING AND VENTILATION.—BY
D. Galton, R.E. An exceedingly cle ar and Instrue-
The Movements of Air in Buildings,
age through Brick Walls, ete. Chare-
ter of Polsonous Emanations, and How Detectod.
Cheap and Effective Ventilation. with Economy of
Fuel, and no Draughts, SUPPLEMEST 94. Price
10 centa,

HOUSE DRAINAGE.—BY EDWARD 8
Philbrick, C.B. A lecture delivered before the
students of the Massachusetts Institute of Tech-
nology, discussing thoe very important subject
of thé construction of the drains situated within
the house walls; pointing out the proper method
of arranging the plumbing fixtures, what mate-
rials should be usod for main drains, soll pipes,
smul] waste pipes, ete., how these should be con-
structed, ane ‘n-u nrt mged to effect the most
perfect drninage and prevent the exhalations of
noxious guses, With three illustmtions. Con-
tained in SerrLeMesT 243, Price 0 cents. The
same pumber contains an lllustrated description
of an * Apparatus for Clearing Sewage.”

PIPES FOR GAS AND OTHER PUR-

rmu-s, An excellent practical treatise, with 42 .
ustrations, Thoe various kinds of pipes, chameroy,
wol, paper, coment, and slate pipes; the numer-
(ous joints, ball and socket, harness, ote, The do-
structive power of various soils, and the most suo-
cessful methods of m-« rving pive. Extended di-
rections on main lay . giving best practiee. Sop.
PLEMENTS 62, 64 8, 67,68, 69, 7%, 77.
Price 10 cents each.

THE VENTILATING AND WARML"_ ‘X(t
f School Houses.— Dr. F. Winsor. Tests of
oPurlly of Alr. Tnty Phil v of "entﬂltloo.
| Experience in War Proving Importance of Pure
| Air. Removal of Germs and Qxencb Necessary

| Cubie Space, and Frequen f Renewal. Proper
Hum‘idl';. With New ~cbool BouscDeslgn. Sue-
PLEMENT 98. Price 10 cents.

peculi- | DISINFECTANTS AND THEIR SPECIAL
ron Applimuon —By E. L. Griffic M.D.. FPresident of
Board of A valu-

n!’\(l"' wdee mh!%enl(hor 4 bject. uma.nz-

able trea on mportan su

ing all onhe most_approved nsinfecﬂnx

g F’c‘&n D of Lime, Dis Burth Bulsaieons
0 eo ime,

A (::a Nitrous Acid, € W

Chlom
Chloride. \ul hite MSnlpMootZluB.l

Carbolic in what
cular ensuoaeh one shculd m mﬁ

and | full directions how it should he used.
in SUPPLEMES

ST 162. Price 1u cents.

CREMATION IN ITALY.—A DESCRIP-
tion, b, ﬂy A. B. Archbald, of Florence, of the ore-
used at Milan. and

both
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hich Whito

rlou,butu‘lv olf Polsonons

v tho nmut Cus-

cadache, and of

o Whlte Hocmnmendml

ﬂos omml tn Whity Lead!
« Prico 10 cen

‘THE SPONGY lRON FILTER. BY
Bhohuf

ter-oconmmtnn

run?m tbesa Wm Experi-

nr valunble |
m' o, SOPFLE
whtot necunlnvesunmnl.m SUPPLE~-

SEWAGE WORRS FOR SMALL TOWNS.
made b Ba.ldwin Tatham, OB, for the
mo snpmo. 2 of {lluy dm

M v:u dﬁ most simple

75. Prico

IMPURITIES ¥ WA’I'ER AND THEIR

Tnfluenee on Do dstic Utility By Goorgoe Still-
lmrnou o?lohnsou) slrrrml?..w 2938, Price 10

FU’RNACES FOR DESTROYING THE
Roefuse of Oltles.—With four figures. SUPMPLE-
MuNT 283, Price 10 conts.

COMMON SENSE SANITATION.—SUP-
FLEMENT 203, [':_(ce 10 cents.

DISPOSAL OF HOUSE DRAINAGE.—
SurrreMext 308. Price 10 cents.

DRAINAGE OF AN APARTMENT
House. Ilustoated with one cut. SUPPLEMENT
166. Price 10 cems.

Military and Nava' Engineering. |

SMALL STEAMBOATS AND YACHTS. l
The Black Hawk., 15 ft. 10 in. long; 4 ft. 0 in. beam ;
screw, 21 in. diameter; boiler 20 in, diam-
oter, ln. high * weight, 30 Iba plston, 43¢ in.;
stroke, 4 in.; 3 hor : power; speed of boat, 6 to §
milesan hour. Perspective and working druwmr
of this boat and machinery. SUPPFLEMENT 1
Pﬂco 10 cents.
The same number contains views of tho fast steam
ht Continental. Length, 50 ft., 64 ft, boam ; i
plh two 6 in. oylinders, 6 n. disme ter, 8 In.
stroke; 74 horse power ; speed, 179 miles per bour.
410 4 Sloul Iaund -A pximate cost
for boat nod mac hhn r vomplete, . Length, 30
ft.; boum, 0¥ fr.; , 3 ft.; boller, 3x4 f1.; oylin-
ders, 4 in.; stroke, c n 3-bladed propolier, 244 foet
dinmeter. General directions for construction are
ven, With i drawilongs. Suvrrievest 69, Price
oents,

4 Steam Launch,

engine
dauripunn SUFPFLEMENT 75. Prico 10 conts,

A BRemarkably Fast and Small Steam Lawnch,—Do-
gigned by H. 5. Muxim, M.E. Now running in New
York Harbor. lzuulh 21 1t welght of boller, 200
1bs.; engine, 76 1bs.: length of boller. 20 in.; speed,
10 miles per hour. An clegant boat, With desorip- |
tions, dimensions, and drawings Lo scale, SUPPFLE-
MENT 81, Price lG mnh

ACTION OF ZCREW PROPELLERS,—
Dy Jumes Howdeh, Institution of Naval Archi-
toots. What bas @een done, und what romalns to
do, In Increasing the efficiency of the propeller,
True direction taken by the streams of water, with
9 lustmtions, Centrifugal action on the water
Tmproved attackment of HBlade to
Hub, vte. Burersxest 101. Frico 10 ccots,

THE STEAMSHIP ORIENT.—A DE-
seription, including engravings, of the stesmor's
compound throe cylinder engines, contalng Jd in
SurrLesest 204, Price 10 couts,

DRAUGHT, FAST, STERN
These Y hhuu M oot Jong,
16 fnches ; speod,

~With three-oylinder |

.Iu;nn-lhll .

LIGHT
“bnl stonin Yachts,
B feot 2 inchos bonm ; draught,
miles an bour, Ik« -xunnl under direction of Col, |

¥. W. Farqubar, U. 5. A, by AL Melgs, U. 8, ('nn!
Engineor, U, 5, \\-..l\- Hock lstand, i \\nh‘
working drawings, dimensions, sod partioulars of
vossul, eagioe, boller, nod wheel, furnis hed by the |
author. The servicoablo charmcter of thoso bouts

thelr simplicity of construction, roOminoss, mul

lght druught reader thom very desieable, ospoolally
for shullow waters. Contaloed n BCIENTIVIO
AMERWAN SurrLes exT, No, 179, Price 10 cents

’ID CON-
FIELD RAILWAY FOR RAX

struction in War. By J. B. Fell, F.q-.—rluwo‘tln prov-
ing the possibility of Constructing i Rallway .k
mpidly as ao Arnny marc hes, How Grading
avoididl, Freight trunsportol,  Cost pﬂ' i, nndd |
all particulars. In sme SUPPLEME ur: ot\lc.;n-
and lustrations of the W l’“”\(illﬂl YRB B B
and the OO RIVER VIADUCT. All coptained
SuprrLesest 55, Price 10 ceuts.

s Sl

- Goulc@
is | Frances Level, Yorkshire; Mﬂcbmn“‘mxm

o Puing | Pri

¢ THEORY OF STREAM LINES IN RE-| ¢

cents. | Price 10 cents each. 50 cents Lor the sories,

rawings to scale, dimensions, and gencral | th
| BOurees

| NEW METHOD OF RAISING SUNFEN

UNITED STATES OCEAN ooum

%J.N i Al
viug uw O

o il g u';:'..':.." : “xo; i botlers,

H. M. 8. INFLEXIBLE, —LARG

m nolind A Tho Mllesu'Hcl‘}Ig'g

.M W l- A A'I;
g ﬁ & mwﬁiml': Ac::yut::u I'o’s

"WHEEL A \—De-
R T, T
? « 8. Civil « Mo ull,
ft.; beam at ln.: do »u: nr hul
(i ,.u...;‘g;’f"“ i ""':::.a'.:', of |

?oﬂuslun..bﬁ he, 6 fu; Iatmm.-r lh
in; "“’“ﬁ.“‘“‘" dnuug& of mi’ b‘z"tnl‘)’ ;:

BB mi R
10
nm. No. uo. Prloo 10 conta, .

TUNNE}];;SJ%ND lI'QOGK-Bl?erNG ‘MA&
gm—- ohn ngton, 1 nl1 o
m &?:n?fao\'mz:&mnoh,

hlneu. dﬁmmf nmr.%ot.m:t‘\\ml 'elr.
Z"n-hmm l‘cm m M 'l‘k

at “Mnﬂo

'ﬂlr

Mines; J | v Prossin ; Muostog

Tunnel ; Cymbran ; Dolooath ; Kowth (‘mhy (‘om-

wall; Carn Brea, Corn muls Incorkish, Tale

Man. For each )unoor'l‘unn 8 v mnumh(-r

of Holes in Headl (,‘hnrw(a;lof k. Labor

Em&mly‘;od. Time, ote, PILEMENT 109,
cents,

STEEL ARMO(FJLAT%&—PH’ORTQNT
sn-.&-%ﬂ;i 'wm'c‘:v rth":uwfr‘." ”“"’m*.:,“‘kr‘.‘.?&‘n'%‘m
10 conts.

e, nonesvo, vt pasce
on O ong, woelghing |
T Emdz;.z&. = o

e ST o

J.Omls.

r nnuo for

ihe Mechanicad

{
tish “Associntion. With 35 jlustrations.
A wvaluable and exhaustive contain “
large amount of pructionl ln( on con
the flow of water, its powor, the movemoents o
bodies in water, ete. SUFPFLEMENTS 8, 4, 5, 6, S.

SMALL STEAM TORPEDO BOATS.—BY
Mr. Donnldson. the United Service
Institution, vln nml omploto Dowrl uon
of the Steel Pmpuncr “Llihuunu"'
speed 19 knots por hour. Iso. other bon th i
nes and Armament, Thelr Remarkable
atruotivencss proved by Trial. Valuablo Experi-
ence in War, ete. SUPPLEMENT 79, Price 10 cents.

WAVE-MAK (NG RESISTANCE OF
Ships. Bymnonuu:of With 4 illustrations. Sue-
PLENENT T4, Price 10 cents.

WAVE LIN’ES.—BY DR. J. COLLIS
nmwnc A Description of their Form, and How
hit to bc Cmmrucwd to Moot them, With |
uﬂ;‘ lmpmwd Ygrx':h:

rormmm& nnd thirteen figures, Conmlm:d in Sue-
rrLEMENT 185. Price 10 cents.

WIRE ROPES FOR SHIPS' CABLES.—|!

By G.L.A y AJNA. Thelr Grea zSuL\.rl
to Chain Cab in Sccurn) l.lgbl Welg \mutﬂ
Stowage, Fucility in Handling, Value wben \\'orn

Uu(. oto., with the ndmmnfv. that they can
in Towing, and enable ships to un Am.bor,
at the Stern.  SUPPLEMENT 132, ce 10 cents.

SCREW PROPELLERS, THEIR SHAFTS
and Fittings —By Hamilton W. Peodred, MME An
able treatise, showing the present pre tioe, its nd.
vantages and defects.  With 25 ligures. SUPPLE.
MENT 4. Price )0 conts,

ON THE STABILITY OF CERTAIN|
Merchant Ships.—Short abstract of a paper on
this subject read by Mr. W. H. White, bofore the |
Institution of Naval Are huu ts: followed h\ a

per by Mr. Hamilton on * Wayves Raised by
‘uddle Steamers and thelr Positions Relatively to

w %" wherein the author considers two
of loss of power In steamers: (1) the ener-
gy absorbed In ereating and maintalning waves;
and (2) tho effect of this wave formation on
wheels. THostrated with five figures, Contained
In SuprLeMesT 288, Price 10 conts,

LUNDBORG'S HIGH-SPEED STEAM-
ships.—A design by Capt, Lundborg, of Swedon,
| for un Atlantio passonger steamer, which, while
laffording ample space for passengoers ulul va-
luable cargo, has beon prepared with the primary
object of attaining o speed of twenty to twenty-
ono koots an hour with a small expenditury of
power, With six figures showing plans, ¢leva-
tions, and seotions, Contained in SUFPLEMENT
204, Price b conts,

THE NORDENFELT MITRAILLEUSE.—
Detalled description of the mechanism  and
method of operating th w Nordenfelt-Falmer-
antz Mitralllouse—a wonpon whose many advan-
tages have brought It reoontly Into groat favor
with both pavy and army officers. Deseription
of the marine I\pu and cumpalgn typo. Method
of operating, Personnel, Poopetmtion. Ammu-
nitlon, With two figures of the gun and aine
flgures (to sealo) Dlostrative of the meohunisim,
Contalned in Sorrnesest 204, Price 10 conts,
In tho siune numbor may Lo luunvl n dosc ription
and lustration of Vavassour's Improved Naval
Gun Carriage and Drake,

THE GREAT STEAMER, CITY OF
unuw.—e‘t'vrmuxv 307, Price 10 cents,

Vessels —By Prof. W. Haydt. SurrLesest 280,

Price 10 conts

H. M. SHIP POLYPHEMUS —A NEW
| Torpedo Ram.  With threo [llustrations, SorrLe-
mENT 201, Price 10 ceuls,

SHIPBUILDING A THOUSAND YEARS
Ago.~SorrLesexy 309, Prico 10 conts,

A NEW DIVING BYSTEM —DESCRIP-
Flouss' nmrkablnnppamu- with three

guuu BurrLesent 280, Price 10 centa.

PROPELLER FOR VELOCIPEDES AND

Blolnhn With two outs, BurrLemest 159. Prico
10 conta,

OARTRIDW I MANUFACTURE, —INTER-
oiting desaription of the process, SUPPLEMENT
168, Price 10 conts,

TWIN BOREW STEAM LAUNCH.-—IL.

llutrnUom In porspootivo nnd section, nnd desorip.

tlon utr row Stoam Launch bullt for msmutnr

pervion in muow witers in tho Fast Indies. Boat

?ullvd by twin sorows; dllnululnmmft. long,

ﬁ bonm.ummrl.nln devp; draught 2 169 In.
No. 171,  Price 10 conts.

STEAM YACHT LADY FRANKLIN.—
lllu-tnuonu in noounn ot huu and ongmu or )
T Tuiol b urf'a U0 erigino, llndaros.
«lﬂ::llxgll'ogn I.l‘ls ln'. n?:');(g. Doiler vertionl, o
uuuelorm ., With two engravings. u-
ulnod 10 BUrrLesMest. No. 171, 10 cents

ON THE MANUFACTURE OF PROJEC.
tlow, <Dy 1, Davidson, Hlustrated, SuprLeMest

810, Privo 10 oents.
Acronautics.
ON THE PROGRESS OF AERONAUTICS.

—An o8 before the Acronnutical Bocloty of
Grmt nrﬁlln by l'sn'du rick W, Brearey, s«m:{‘rr

tho Assoclation, A usoful and Interesting pape:
Contnlnlmc brief nocounts of the mm meunt.uhun
of balloons having mechanical proy
ments, Tho required dlmcmluns nud but rorms
for bulloons with propellin mtth?'
tions of tho power omrm by birds in tnu'cllnx
throuﬂ tho uir, and thelr mmhods of action.
tions of the mechanical m uisites for suc-
cossful nerial navigation, as i
flight of birds. Hoport of balloon trials
ing vertieal scrow propellers, made by the Bdthb
“nr OMee.  Alr nm tion by *“p
Experimental trinls o tho Saciety's ap-
} mlm\ for testing the Lifting Power of plane sur-
neos whon oxposed to wind currents, Dmcrlptlon
und dimensions of Moys' steam Aerial Locom:
withun umouut, ut 1ts prutical teinl at the
Palneo,  Doscription of Moys' remarkable self-
Hiting steam onginound mllur. of ono horse power,
but welghing only thirtoo }
slong, armogement of tho lifting fans, éte. Sup-
PLIMENT & Price 10 conts,

‘XAVIGATION OF THE AIR.—BY FRED.

W. Breare li)r‘ Hon, S8ce. to the Acronautical %dety

of Great Heitaln, A review of what has thus far

been necomplished toward a aolutlon ot the prob-

lem of aerinl locomotion ;

vx!x-rlnwmora pointed out u.nd the t nnd
et of the question co

direction in whioh future cxperlmenﬁs should be
mado [norder that sucodss may bea
tained in SUrrLesest 240, Price 10 cents,

FLIGHT AND ITS IMITATION.—BY
Fred W Brearey, Hon, See, of the Aeronautical
Society of Groa 'Britain, An Interesting essay,
disoussing the rrou-m. status of the
to the Mlhl fty of norinl locomotion being
accomplished by man ; pointing out the mechani-
cul conditions of muht which must be thoronghly
understood bofore thoy are attainable, and ex
plaining the various reasous on whlch 056 wlm
are working at the problem found their hopes of
ultimate success. Contained in SUPPFLEMENT 207,
Price 10 cents,

AERTAL NAVIGATION AND ITS POS-
sibility.—By T. Choinski. With two figures. Sur-
PLEMENT 283. Price 10 cents.

MININC AND METALLURCY.
Mining Engineering, etc.

SURVEYING OF MINING CLAIMS IN|

cated by the
yhn d

pounds, with = | hard

ttained. Con- | 4

uestion as |

THE SUTRO TUNNEL.—BY ADOLPH
Butro. An loteresting address, TI\'IM the hluory
of this celebrated mining tunnel, from its incep-
tion up 1o the prosent tme, and ‘tho reasons that
led 1o the undertaking ; deseribiog the meothods
that have been used In construction, the difi-
clllll‘ll that have beon encountered, Iﬂl‘l ¢ obsta-
clos 1o progross that have been mot with ; and
prumw- by o valusble secount of the discovery
of the Comstaok lode, and of the geolo l('ll for-
mations of tho ﬁoltl and silyer doposits of Oulifor-
nin.  Contaloed 1o SUPPLENMEST 20056, rtoo 10

conts.
ORIGIN AND CLASSIFICATION OF
Ore Doposite.— By Prof, J. B, Newbarry. A vory

eseribing the physical and oherm-

visluahle pupeor, «
len) eharnoteristios of the mine m-lum which
of lapor-

have proved useful 1o man.  Treatl

floial, steatifiod, und unstratified ore m
various clissos of mineral velos: the

voln formation, und the sources of the mlﬂo
solutions whiolh have formed de ta of ores.
Contulned In SUrrLenesT 223. 10 cents.

MINERS' LINGO.—A COLLECTION OF

all the torms used by miners, sccompanied

linitions of the -um:. ven hy )lr. M. B. (ﬁ’m
tor in his New ll Inin

thosa ongaged ndmmly in

Industry, orlnlorolu-s in mining stocks,
deslre to read secounts of mlnm'
ggnuwdlnuly. BUPFLEMENT, No.

HOW TO EXPLORE FOR MINERALS.
~liy T, E. Clayton, C.E, A wrlu ot Vﬂ%
rules for prospecting, SuUre

Metallurgy.

NOTES ON THE MICROSCOPICAL
Examination of Iron.—A Report by A. Martens to

the Society of German is
e of all xha? E
examination of

v, | 10 cents,

«d to call the atten:

to onstrate the
“bal- | of this method for determining the comparative

value of the different kKinds. It shows, by tmeans of
enlarged figures, the appearance curbon or
phite, nnd how its presence in fron may bo
mnonslnu:d~ the characteristic sppearnnce of
fmnlurod egeleisen as seen under the micro-
3 the plno-tmo shaped crystals of the better
vnr ety o! fron; the ap, ce of fractured cnse-
ened fron, of polished Iaonﬁ\ohnn iron, of pol-
fshed Kennell fron, and of po edsglmln
etched with sulphate of magnesium; t
crysmhln red Sp & ti

five engra % con nuunsurmm:u:sle v
168, 112,un 174. Price 10 cents

THE PROPERTIES OF IRON

Colorado.~By Ric A, Parker, O.E. A pa Mlm«c..mmu #0 varieties of Iron and
of imemn Foung engineers, giving an ou of cuts showing the Bebavior of Metal m
of the mcth and requ unlsofc dmn Survey- o and Concussion, with the Effects
lngin the mining regions of the West, and point- | o6 bontnine Results embraced in one
out the inducements that Colomdo offers us o of Thb! 'n. Stoo of Specimen, mm
field of operations for the civil engineer. Con- lmlnmmxlm‘m Struin per cent. of
tained in bcvrlur..vr 289. Price 10 cents. mﬂ muixumtmc e ore
or Annenling, nmposmon Speocimen, and
THE ANTHRACITE COAL FI‘ELD% OF al . Corrasion Contussion Te-

Pennsylvania und their Exhaustion—B
Sheafer, MLE. A valunble paper road
the Saratogn Mecting of the American Assoel.

ation for the Advancement of Solence, deseribing |

the geologionl features which charncterize the
coal measures of Pennsylvania; giving tho sts-
tistics of supply and nm-ummdon and Joss by
waste in mining; estimating the period of timo
which must clupse before our supply of anthra-
| cite is (‘xhuu-tod and comparing our anthracite
roduct and c--n-mupnon with thos¢ of Great
ritain. Contalned in Surrrenest 241, FPrice

10 cents,

BLASTING.—BY ARTHUR KIRK. A

valuable paper read before the Engtnecns’ Soclety
of Western Ponnsylvania, giving the most fm-
roved methods of drilling, the best explosives
0 use, and the best modes and spec ial directions
for firing, Contalned in SurrLesest 270, Price
10 cents,
MINE ACCIDENTS, MECHANICAL AP-
lanoes for uso in caso of Bxplosions, oto. By Chas,
fTawksloy and Edward B. Marten. A paper rond
before the Institution of Mechanical Enginoors,
Blghtoen  (llustrations of tho most approved aps
panitus for quickly discharging water from mlst
romptly restoring Ventilation, ete., nim the
{,’uhnuwlvr. thoe Stoam Elector, ﬂw Ce ntﬂi\)ﬂ
and other Pumps, combined Boller, ne, and Alr
Compressur ; Air Lock, and l\lrmhb W Goar
SurFLEMENT 105, Prico 10 coots.

THE GREAT (‘O\lhTO(‘l\ LODE.—BY A.
P, Schack, EM., doso mm ot the re-

ton, qualities of ores, mc u‘: aaofa
ﬁlxhl) interosting chamoter; -uh mnny dlagrams
and sections, showing leads, shafts, and velns, Sur-
PLEMENT T3, Price 10 conta

KIND-CHAUDRON PROCESS FOR SINK.
ing and Tubing Mining Shafts, Jend bofore Amord.
can Institute of Mining Engineers. By Julien
Deby, C B, A vilusble oxhibit of the oost, methods,
and tools employed, by 21 flustrations, SUMFLE.
MENT 824 Prico 10 conts

CALIFORNTAN MINING STAMPS, MOR.
tars, Dry and Wet, Soe lkmulhu‘t:'d Wet O Mor-
tars for Gokd nml Eilver, u‘pdputl.

Shoes, Dios, ete. Guidos, all the appo.
ratus carcilly desoribed, wllmodo of Work, and
Ten Illestrations.  Surriesest 95. Prico 10

conts,
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e B s s ivite

ness of imu' ':hem“ and

beloro {

VRS B

)lullnx.“lu‘l nrslh-ns.cwzmd&hn\’ﬂu-
bl Practioal Conciusions. © SuprLEMENT 150,
Price 10 cents.

BRTEF HISTORY OF BESSEMERSTEEL.
?- Bossemer. An exceedingly lnwruﬂng
ukotcho the history of Bessemer st from the
priod of tho great lovention down to presen
ﬁ‘ me, us given by Mr. Bessemer himself at a meet-
ln of the Tron and Steel Tnstitute, and wherein tho
shrated inventor recalls some of the inclkdonts
mnnr«ul with his first r!m-'uuuun of the discov-
¢ 10 the sclentific world ; such as the incredul
of thaso to whom he suggestod the use of his stoe!
for mils, ete, (\vnc.lualinﬂwllh nsketeh of the his
tory of tho Hessemer stool as applied to shilp-build-
. THustrted with 6 engravingsof the s
chat wero ox hiblted by the suthor to iHustato his
paper. Contained in’ SCuesTorg .\Immx Spe.
PLEMENT, No. 183, Price 10 conts.

p

HARDENING AND TEMPERING OF
St«‘L l% g;:b&:.:tllhnl:. and\ valuable and excellent
~luul Iron. How wm;«mwty Pale Yeliow,

;tt::‘:‘\ \ounw. Ilmv(l‘lu‘ Yeollow, léhh lhg
u\mpcflluh Gmlnlotl!ud. Tem; in Milk

and Water, The ¢ betweon |

-n\l‘l\am wering. mwmm
1{:' ‘olnts.  Decarboniztion. Proper

klnnl of l('ole. e(c\ Chrlmmﬂ

SUOOess 1 oV

T e e R e e

TRON AND STEEL.—BY DR. 0 W. SIE-
wens. An lntuunlw valuatie

mmun( of the most rocent

in the Pooxduction, Worel




(11
It
o urnk

¢t Applieations.
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Pnl. Barfl. An Inmmunf

theory and practice of ox
su m of fron ::5 means of super.
mnl r The author's
wh k‘h‘a n dﬂcrlbed s Justiy con- |
I&Mone of the most valunble discoverics of
?o tmined (0 SurrLeMesTs 174 and |
5. Prloo loaeuuucb. or 2 cents for the two.

SPENCB'S METAL—A NEW METALLIC |
pound,— Granville Cole, Ph.D. A full|
dacﬂ tion of

rocently dl’eo\cmi by Mr. J. Be rger |

nce.and known as “Spence's Metal,”™ 1, Dis-
covery of the Motnl 2. Its Chemical Composition.
8. 1ts Propertics, L Its Manifold Uses to Art. 6.

6. Miscollaneous
foregoing
lmpor by the \h-mlmn of the Society of Arts,
‘ontuined 10 SUPPLEMENT 222, Prive 10 conts.

ING, TEMPERING,

(a \'urlmm Industrinl Uses.
Discussion of the

AND AN.

noers: L Nuture and Composition

De- ! of Steel and Cast Tron. 2 Quantity of Carbon in

i " trators and neall A Steel.—A pories of reports made to the
m'.%. oW Ww Lo Make, U:i:‘;“; I(h‘ewa:'r'oliu ;'(‘v:;:mllu-v of the ll!!l itution of Moe-
yand best mdlln: - chanion
P and lhova&

Srstems, and
Rotoru:vnh
Amumm. ote.

und Tables d:h
otes the ‘lt«mllo h of Rods
of Columns of ntcr. Q&.

Geometrical
Rust Jdm. nt, T-gu
y ot

et

ining much

uw‘ iy mems tholr lncicm
mouullc veins; what they are,

and mya.l—

3 the famous Tavistock Mines: history of

Mines; metals dissolyed

1 veins are worked ; fron and its uses;
aumd uses of lead ; tin ores und uses of tin
of copper. PPLEMENT 54, Price 10 cents.

MANCUFACTURE OF BESSEMER STEEL
and Steel Rails as pursued at thoworks of Messrs,

Brown, Bayloy & lxon. (18. Hol-
Iand. A valuable and 1| %
Battwe ibo Tron and Bivel Tastitare, w‘?nmﬁ mus-

. mm‘ﬁﬁmu' i m“ﬁ%ﬁul] Mnchm
p I»::‘Tm o

5 e of arkrnu. !{.nrpmm
o Price 10 cents. 5+
| : ;I;I‘EEL-ITS m)l}oANoUl:‘u.}‘(’l‘gRE AN‘D
y : 0, pering,

pt i ) D. uwm%'u ?mg IE ng
_ Ane o of lmpormnt ln ormn-
1 I ' ‘ of the mbjoct. "s'f:‘i-'l?x.'&‘ﬁi’w“'é“é

MS‘!. Price 10 conts caol,

MELTING POINTS OF METALS AND

ﬁl, A&m )lmb\g of D(ﬂmnlnlns -

OOHPBESSED STEEL —BY ALFRED
Daris. An ;npo duonpu;e of lh'(.' ar-
wmltoroon‘a ralh. fluid stoel bym onlcm

4 ’ application ~pressure stedin, T 10
! avoid the nn-onndm which nccompanies steel

-_- . DOES BTEEIL HARDE‘!"P‘—BY’1
3 gmf"-.!"“'" SEMEGE A oterecinp epccroy.

Y
M

made b
&‘En%wg’:n“ of u“i ;es-

. | APPARATUS FOR CASTING METALS |10
Nos. SUPPLEMENT

u«-l in bulk
oonsu‘ueure
g uMer the follow-
Bu-uo-
lmmvul Workl
mu necessury ¥

Bossemer and S
s af Nloe] Uunhnun.‘en(."’::-
MEST 181, Price I conts.

VATION OF IRON AND STEEL.
of ': by

processes doevised
chlr in recont
% of fron and steel

n of 5 coating
s, qhoﬂn

T mmo}"l%u !umee. and |
P S

RA
Mothod of Manu-

le paper.

ket
. 10 vents.

INFLUENCE OF SURFACE CON-

on the Btrength of Sueel A deserit

the u s OF u serien of nTmJ.'lﬁ'J nu—nl;

: “Mﬂ-.‘l 2 ummn:mlht- olna E
"m o) Lions, 1

three tablos mlu of the tests, and twenty

mtun of the fractures. Con-
ENT 302, Price 10 conts.

BOW MONEY I8 MADE-BY A. E.|

A dencriptive article, initiatin

t the reader into someo of the delleate wnd lllll?

known means by which the noble metals are

i eoined Into money ot the United States Mint:

showing how the base metals nre refined out of the |

bulllon ; how mbsorilanenus asortments of gold

nwml’g‘r.n-uym h-;l- the metal is refined ;

PROOrSsen next undernge

l finalty how the opomtion of colnage s pe r:t‘-‘rn‘:«l

Contained in Buprresmest 182, Prico W oonts.

Stoel amd Cast Tron, and It State. 8. Substances
nlhor than Carbon entering into the Composition
of Steel, 4 Ilnnlcnlm‘ul\hwl O The Molecular
% | Changes that occur in Hardening, Tempering, and
Annealing. 6. Directions in which Further In-
vestigations appear to be Neooded., Appendix.
Contained in SUPPLENEXTS 221 and 222, Price
10 cents each.

Be-| THE ALLOYS OF MANGANESE —A
review of the past history and present state of
the manufacture of * Crude Manganese,” with o
deecriplinn of some of the newer alloys of the
metal with copper, tin, and zine, and their char-
acteristics and applications. Contained in Sup-

nn

“in witer; how
wntkm.lndudlnxi

uses | Slag G

~ castings ns -ndSiemem-
mﬂ Oonumed lnSurru:mrM'l.-

P
vy | NEW )IE'I’AL ACTINIUM.—BY DR. T.

PLEMEST 203, Price 10 cents,
' BLAST FURNACE SLAG.—AN INTER-

csting l per descriptive of the many new and im-
pormn u=es of the hithorto waste material known

Furnace Sla d the methods of its prepara-
lng Shing'e., Slag Sand, Slag Bricks,

¢ valuable new Metallic (um-'

NEUTRALIZATION OF PHOSPHORUS
in Steel.—Hy Richard Brown. New proccss ol
noutralizing the phosphorus in steelsons to obiain
| eusting« which are free from small cavities. Sur-
| PLEMENT 202, Price 10 cvnts,

NEW PROCESS FOR PRODUCING
Mnllc-nl-lc Nickel of Different Degroes of Hard-
’ ness.—Hy J. Garnler. SurpPLEMENT 260, FPrice
10 conts,

SIEMENSMARTIN STEEL—BY BSER
glus Kern, MUE. Mothod of manufacture. Huard
steol Modium steel.  Soft steel. SUPPLEMENT
239. Prico 10 conts,

| MECHANICS AND MECHANICAL
INTERESTS.

Mechanical Trades, Processes, Etc.
TEMPORARY BRIDGES. — DESCRIP

tion of u type of tempomry bridges, whic h
require for thelr construction nothing more than
such undrissed woods a8 may be found almost
anywhere, nnd which may be put togoether and
tnken upu( ngain in a few hours. Useful on
farms, and in gardens and parks, andalso of groat
utility in military operations. Hlustrated with
two outs, showing mode) of lvrul; with detalls of
structure, and improved mode of tying Joints,
Contalnod in SUPPLEMENT 239.  Price 10 ccnts.

PRINCIPLES OF HORSE SHOEING.—
By Geo. Fleming, V.8.—A paper describing the
proper method of shocing horses so that the anl-
mal's feet may be kept always healthy and sound,
How much the wallsof the b hould be reduced
and how the operation should be performed ; the
kind of shoes that should be sclected ; how they
should be fitted ; the number and size of nails
that should be used, and how the face of the hoof
should be treated. lulln\\- d by a description of
n modified form of the * Charlicr” method g8 sue- |
cessfully followed by the author for many years.
Contained in SuprLEMENT 205. Price 10 cénts,

HINTS TO YOUNG MACHINE-TEND-

= lers.—By an old Papermaker.
Siag G lase Sh:,?{l:rl‘;'nnml &;m;:l'gihspx“;"" Itions for tho tending and caring of Papermaking
m mnmx’:loo.myﬂc; 'cems.“’ Machinery. Showing how to clean a Dandy ; how

ON ALLOYS OF SIL

)letals —By Alexander F.
serics of moents

EXPERIMENTS
ver with Embrittlin

t)nterbcr‘icd‘re, Jr.

Condu: at the Unit Snta )ﬂm, Phi phia,
on the Effects of Silver Alio; with Arsenic, with
Antimony, with Bismuth, with Lead. Interesting
particulars of the rosults of experiment. Sup-
PLEMENT 185, Prico 10 cunts.

1‘HE INOXIDATION OF IRON AND |Frice

ngn f Motals and other Surfaces with
Plnlnum y L. {l. Slnﬂ’gl. Q. B. A description ol
the processes of for the inoxidation of
ron, the enameling of metuls, and me latinum
conting of metals,

n these proeesses (to appli=
tion or which there {5 scarcely an{ it in he
ndustrial world) heat is substituted for
the use of noid I8 entirely dlspensed with, and thelve

8 thus no cause to encournge oxidation. Compamd
wlth oloot.mphdn and gnlvanizing, Dodé 5
808, by reason of their moderite cost and ty of
pllmtlon. chwm. such sdvantagecus features
tn Inrge fleld tor opcrntinn is thereby opened
.»m-rmm. No. 177« Price 1) cents.

ALLOYS OF MANGANESE —SUPPLE-

d‘) MEST 293, I'rice 10 couts,

TREATMENT OF FLUID BLAST-FUR
nace Stag.— By A. D. Elbers. SveprLeuvest 300,
Price 10 cents.

SHEET IRON, MANUFAC-

L TAN
ture of.—By H. B. Froom. StrereEMEsT 301.
Price 10 cents,

1o make good edges; to keep paper from cmdhing
and worming; to stop crimping; together wit
many other valuable directions, hints, and sugges-
tions. SUPPLEMENT 79. Price 10 cents.

THE GRANULATION OF WHEAT.—BY
Oscar Oexle, C.E.  Treatment of )hddllng\ Prac-
tice fn Austria, France, Italy, Spain, and other
countrics; Practice in High and Flat Grindine
Gradin xf l'ﬂzinx. Purifying, etc. SUPPLEMENT DS.

HY DROSTATIO JOINT FOR GAS AND
Water Mains.—A Lead Joint Calked by H)dmaxw
Pressure. A Durable Tight Joint, Beonnmlunlli
Ensily Made snd Repained, which will Yield m
Dcnmkm without Leakage. Two Sop-
rrexeNt 109. Price 10 cents.

HORSE-SHOEING.—By D. E. SALMAN,
D. V.M. In this paper, which is of great mmuau
interest to every horse owncrand ho ocr, the
author shows that . us it has been

therto nsible

for a large mporthnoftbehmmswl which
onrhonugn afflicted; and he points n\ft,
by a of of the horse's” foot,
how be performed and

ermors should boe 'in the operation.
Sm'nmno. 174. Prico 1) cents.

SOLDERING.—AN EXCELLENT PRAC-
tical treatise for homoennd shopuse. By G, M. Hop-
kins. With cight illustrations. SUPPFLEMENT 20.
Price 10 cents.

LEAD PROCESSES. — RECENT IM.|ft. Asericsof Pt A The Whi s
provements In.—By Nomanc.(:ooknun. ScrpLe- gm(')l;s‘vormul:‘ln‘?::mu;‘ labors, such
MENT 299, Price 10 con g ¥ino o Kough IKiugh T e D
LEAD—HOW TO con‘ ARTICLES | ¥iliog, Sorw SNy CXoaLiSnT pra gt
Therewith, SvPrLexest 265. Price10 cents gouﬁw“'f& \Vuﬂ‘i‘.x e, sm'-rmmmang' ll"&;
RECENT PROGRESS IN THE MANU | Woceuts

jeations of Steel—By Prof. A. K,
UPPLEMENT 298. Price 10 cents,

INFLUENCE OF SURFACE CONDITION
‘on the nrcwr Steed—Illustrated. SurePLe-
auNT 302, 10 eents,

facture and A
Huntington.

io annular form. with four figures,
299. Price 10 cents.

SOME RECENT IMPROVEMENTS IN
wrmngn.c.m SUPPLEMENT
299. Price 10 con

IMPROVEMENTS IN THE TREATMENT

CUTTING OUT KEYWAYS. BY JOSHUA
. An excellent description of

nrm.szmmm&l:—nya.n Elbers. SUFPLE- | fuctory of Bisen
THE MANUFACTURE OF RUSSIAN |Doflers.
SUPPFLEMENT

Rhoctltvn -By!l B, Froom. 301.

Price10

IRON AND B‘I'BEL UNDER THE HAY !}
l'mm-ny T. Hay. Suvrrnemest 282.

l.m F.CS5, ete. SUPPLEMEST 305. Price
RB)IOV.\LOP NOXIOUS VAPORS FROM

Furnnce Gases—SurrLemesr 200,

Roasting

Price 10 conts.

ZINC BATH FOR GALVANIZING IRON.
SurrLEMENT 1

—~With three cults. 61. Price 10
L cents.

 COMPARATIVE WEAR OF IRON AND | &

| Stee! Halls—SUPPLENENT 167, Prico 10 cents.
HOW MONEY IS MADE.—-BY A. E

ridge. rost ACO
2‘:.‘.‘.:': o ‘.'n'.,".in ut vy Dnitod Blaten Mint® Bowe
Price 10 cents.
'l‘llE PREPARATION OF PURE PLAT-
Inum and Iridium, snd Notes on the Manufaeture

of Toidio-Flatinum. George Matthey, Sue-
reusMest 194, Price 10 conts,

{THE GALVANIZING PROCESS. —FACTS
[ of Interost coneerning zincked fron and lM pm—
m‘:l gulvanizing, SorrLesmest 176, Price 10
oen

COATING IRON WITH COPPER. —NEW

:’tv:':n:h Process. Surrresmest 213. Prico 10
NEW PROCESS FOR GILDING METAL

Surfaces.~Hy P. A, Dodd.  Svrriesesr 222,
| Price W cents.

NEW METHOD FOR THE SEPARATION
of Nickel und Cobalt. - By Ph. Dievell. Sm'rl.l—
! MEnT 213, Price 10 conts

ES.

TO HARDEN THIN STEEL ARTICL
l ~HurrLexest 200. Prico 10 conts,

et e vl
of {hh i of v, puriicaton

rmw Pnoonss MILLING.—ITS mox.
pog lu n mmau
111. Price 10 conts
COACH  PAINTING.—A  PRACT

Palnting & g LA
ﬂ.':'i..: % ' bod
e

Mothod o
comtive o
PPLEMENT 2

MENT 298, Price 10 conts

APPARATUS FOR REPA
%.)nmt:.-mm'om /

FRACTION OF
tor mwu.

R

LOCO

IM%«ﬁ':

Practical §nstruc- ll|-| by foot treadies,

interesting leotu
w Doforo the Soviety of Arts, in which ":

E VALUABLE PAPERS CONTAINED IN TIE SCIENTH"IC A_.\Hjlltl(.h\.‘f7hl'l'|'l,l-;\ll-,.\‘l.
TREATMENT OF IRON TO PRE |

RUBBER

MU UN

HAND
(ENT B3,

HOW TO MAKE
Stmpe~ Practionl diroction
Price 10 cents,

\lll\‘lll\ll\'!l'lf\
and  Sormped '||7|»

rm-hn.l s who ¢ o i o

Joahiun Homo, \\Al; :

15. 10 conts,

MACHINESAND TOOLSFOR
Motal, Woodd, nndd Btone, at t .

tion Ry John Anderson, M ol i To of
the American Wateh Comper A & Co, Pmt2
& Whitnoy, the Putoam Company, Hrown & Sharp,
Mr. Corlise, W. s & Co., and othey H'utun-..
Bovel Goar Cattor; Se ||,,..\vt'.. ‘e Nteam Hammor!
A Now Muchine for Mad r Plam v*m'. ons Jathes:
Planlng Machines; Spocind A iitomntio
Goar Cattor : 8 Marked Chan y Shoaring
Machines: Smithing and I HUPPLEMENT
114, Prico 10 cents,

NEW FORM OF

VO H TERS,
t for

Iy

"TLEMENT

ORKING
o) Bxhit

|., { an
in llf ny

TOOTHED GEARING.

By Prof, C.W. MacCond, lll)l;l Wheels. An
Interesting Mathomationl Application and Enter-
talning Mochanical Stody. W h I vo Flgnresnnd
Directlons for Draughting. survLemest 141
Price 10 cents,

HOW TO ADJUST LINE SHAFTING.—
1ty Joshua Roso. A wvaluable, practical paper,
iHlustrated with 8 figures, showing how, by a very
simple plan, shafting may bo acourntely lined,
SgrrLemest, No. 190. Price 10 cents.
MILLING MACHINES AND MILLING
Tools.— An excellent practioal treatise By Joshus
Rose.  Seven engmvings SuprLEMEST 16, Price
10 cents.

STONE-SAWING MACHINERY. — A

valuabie and nteresting  paper, read before the So-
cloty of E nineers, with twenty lllustrations, Sup-
{ Prasinar 6d. Price 0 cents,

VELOCIPEDE CARRIAGES OF LIGHT
Constriaction,— Fast speod. Worked by band eranks,
Serrresest 8. Price 10
ents,

WIILELB_\RROWS AT PARIS EXHIBI-
tion of 1578, Wheelbarrows tor carboys, bageage,
rullroad stations, gardens: excavating, dumping,
and tub barrows; wi\:ulblmu K=, q.!!k.. (mck-‘. stone
trucks. pig-iron trucks, bloom-trucks ; almost every
(:;‘nu n'x:l‘-rh form of wheelbarrow and hand truck.
Shown in SCPPLEMENT 265. Twenty-five engray-
ings. Price 10 cents.

PLACING CRANES ON SHAFTS AT
Right Angles.—By Joshua Rose. With soven en-
t;t;:&:nl.«;w; valuable paper.. STPPLEMEST 23.

STENOGRAPHIC REPORTING MA-

dnm ~A description of M. Michela" snmnogmphlc

mrtlnf machine, which hns attracted great at-
culhm n Europe, and been practically and
successfully tested by the French Char fn-
Deputics and Senate, and the Ttalian Purlinmcm.
An apparatus which inscribes by syllables, in-
su-m’l“ot e u‘e‘!' } :lcu(.ras done by Iormon\ riting
muchines, i ve engravings, ntained in
SurrLenesT 278, Price 10 cents.

SIMPLE SINGLE-ACTING STEAM EN-
ﬁ:ﬁﬁ,;':{oﬁg:m'i‘ﬁ'gs fatls of consrttion ot8
e
simple steam engine, !hetlmc‘l)t:t) p.m‘ol o

may be turned ona v ordinary foot-iat
LRSI AT
\ OF abou 15 v
| of sufliciont size to ﬁn. with sui ‘:‘m‘mb:‘l:g

ply, o foot-lathe, scroll-saw, or two or three sow-
ug machines. The cost of materials for its

Cmanufacture should not exceed tive golhn. Con-
| tained in SUFPLEMENT 279, Price 10 centa,

FLEUSS' DIVING APPARATUS.—BY B.
W. Richardson. An

the hist tdl ing, and t
b Tuadd by o o im0 e i e
p on of l’lom

wr:
th o 2
. oy Tor Rl

which eunbles the wearer
|v-mr. with an sccoun tor-omoo!

nble xpcdnwn!l that bhave been
it. Tiustrated with two
‘tm

Surriosr |

OIL MILL. -u.wmamo amx.?‘ e




UE OF SOME OF THE VALUABLE PAPERS CONTAINED I

N——— &

ber |

ving. SurrLesst Sme Dumber con-
soctional elovation Dom
Em.mm M‘gcenu.

MACHINE FORDOTTING TULLES AND
mﬁ@. mmm-mu. Tlustrated.  SureLoesT

WOOD PULP.—APPARATUS FOR MAK-
ing. Surpresexy 209, Price 10 conts,

AMERICAN MILLING METH fs
Albert Hoppin. SuerLesest 303, lekggbafz.

GAL APPARATUS FOR
Mﬁ Metuls —Illustruted.  SUrrLemesT 299,
Prico 30 conts,

APPARATUS FOR THE MANUFAC-
ture of Wood-pulp.—With two figures. SUPPLE-
MEXT 209. Price 10 couts,

EXPLOSION OF APPARATUS FOR PRE-
venting Fire Damp.—Illustrated. SUPPLEMENT
305, Prioe 10 corts,

CORRUGATED BOILER FLUES.—SUP-
PLEMENT 208, Price 10 conts.

A NEW EXPANSIBLE PULLEY.—ILLUS-
trated, SurrueMesT 308, Price 10 cents,

LIMITING THE NUMBER OF TEETH
of Spur thls.-flr Prof. C. W. MacCord. Sup-
rLEMENT 306, Price 10 conts,

House Warming, Plumbing, Etc.
HEATING BY HOT WATER—A VALU-

F10 Jm‘m

nig
showing eonstruction, with full description, Sup-
PLEMENT 84, Prico 10 cents. "

BOAT

CANOE EVANGEL
113, Price o conts

% Pllﬂa) i { ﬂl’nl’l
j&m luehlvm ‘l'tbo are under the
lowered 'mwot“ s g e
aswin, mig',m while 1ho. GAber S
‘ 56 AGoOTpaK “m'&u "
M
| - tﬁj"’d"“gl'h_!w.“ 'u‘».'iuu".'.
AN ERAAN BUrE R N g o ncTmerTyio

BOATS' RIGS—NINE VARIETIES OF

| Rt s e o o
ElaAEEE

wi
r Duwlap o of o
ROUGH WA with Con-
and Mode of Rigging. SUurrLEMest

Mm e 192,
L ull Sallboats.

~Combin simplicity of

ction, mfety, and_ high el rﬁ'ﬁ. oo

motﬂmda these boats, costing from

wwb ng description of

r. s Patent Catamarmns. 8 2 miles

g:crh‘honr- SUrrLEMESTS 105, 106, 10 cents

FOLDING OR COLLAPSIBLE BOATS
for Ships — By Rev. F. L.
fore of Arts. With threo engravings,

A LIGHT PADDLING CANOE, AND
How to Bulld it.—By Chas. E. Chase, Tho author
is a well known rt In canoe buflding and

A NOVEL BOAT RIG.—BY H. R. TAY-

DELAWARE RIVER GUNNING SKIFF,
—Detalied doscription, accompanied by fOgures
drawn 1o uscale, showing the mode of construe-
tion of & “duck boat” or " gunoing skiff,” which
cannot il 1o recommend itsclf to sportsamen,
These bonts are 12 1o 16 feot long, the smaller he.
fng Lest Tor two porsons, while the larger makes
un exeellent rowbont for hunting, fOshing, and

ttom they may bo pushed over the mud whero
thore is not enough water to icat them, or may
Do easily dragred over grasses or sedges at port-
Twllbuul injury. Contained in SUFPLENMENT
207. Price W oen

CATAMARAN SAIL BOAT—BY T M.
Prontiss, Description in detall, accompanied by
perspective view, of a new and Improved cata-
i pleasure boat built on Cayugs Lake,
mmh of hulls over nll, 17 {1 ; deck, 1510 0 mast
21 1L dimensions of salls, 2846 square yurds, The
pat s ko stable that capsizing secms  mpossible,
and gibing Is one of hor most innocent perform-
ances. No ballast required, Welght, 1 pounds;
dnu‘m. G inches. Contalned In SUPPLENENT 225,
oonts,

| trated deseription of & novel catamaran passcnger

BUILD CATAMARANS, OR | stemmboat lately built on the Hodson.

THE CRUISING CANOE “JERSEY
THine Caon Ciute Ppun &"a"&"&’f.’:":ﬂi“” L S
mngs, of tho best form as yot dovised of & canoe

for crulsin The boas p do-
mﬂ?’- built n’ug u-w-m! cruises ina Roy
and * American Model ** Nautilus, and the o
that have been made from the established form are
such as the ja exporionce of the bullder has
shown to bo n . By the aid of the minute in-
structions here given, and the nmompnn{lnc .}
w, which sro drawn Lo a scale, this craft may
be easily constructed. Contained in Yic
AMERICAN SUFPLEMENT, No, 164, Price 10 ceuts

. Ho here gives a aceom-
by a full set of working plans drawn toa
of an easily constructed and inoxpensive

canoe, which may be bullt by nn';ﬂnel- ,

and directions here given almost any one with

expense, can bulld & really
good sail boat or steam yucht on this plan, giving
much more room for machinéry and crew the
more costly * Carver™ or *Clinker ™ built boats of
like dimensions, SCPPLEMENT, No. 177. Price

10 cents.
] m CAT-RIG. BY CAPT. R B. FORBES.
:

Stan

a few tools, and at small

Stand :,r‘oomlnmls than One Minute, Adapted
Sloo) ! Schooner Rln. Two ﬂ‘!ll‘
8um.tixxwpiaa. Price 10 cents.

VELOCITY OF ICE BOATS.—A COLLEC
tion of Interesting letters to the editor of the
SCIENTIFIC AMERICAN on the question of the
speed of Ice bouts, demonstrating how and why
It i that these craft sail faster than the wind

able pructionl article.~By o Hot Wuter Eogincer,
fully expluining the naturnl principles which mus
be understood and kept in view by ull vnglnceri
who wish to achieve success in this method of
warming bulldings; showing how to calculnte and

perly arrange the )Iplm. and how to construct
m mpgly cistern; deseribing the best form of
boilers, how they should be made, and what they
should be made of and how they should be set; and
giving recipes for the best kinds of cements to be
nn'duﬂn this department of enginecring. Tlus-
trated with 3 disgrams. SUPFLEMENT, No. 171,
Price U gents,

HOT AND.COLD WATER PLUMBING,—
SurrLeMENT 160, Price 10 conts.

THE HEATING POWER OI' COAL GAS,
—~By Dr, Willlam Wallnoe, Coal Examiner of
Glasgow. Suprrement 216, Prico 10 cents.

IMPROVED GAS BURNERS. — WITH
elght cuts, SurpPLEMENT 249. Price 10 cents

Boat Making, Rigging, Etc.
HOW TO BUILD BOATS CHEAPLY.—A

sorios of plain, practionl articles, showing how any
intelligont person, by rulluwlur: tho directions, muy
bulld i boat with economy. Each artiole I8 accoms-
panied by drawings, dlagrams, directions, dimoen-
#lons, ote,

The Thres-Dollar Scow,~Directions Tor construc-
tion, seven dllustrations.  SUPPLEMENT 25. Price
10 cents,

Tha Five-Dollar Rowlng 8. —~With full dikections
for construotion. Thirteen illustrations, BSUPPLE-
MENT 206. Pripo 10 ceats.

The Fourteen-Dollar Salling BbF.—~With fourtoen
ustrations.  Full dircetions for construction of
bout, center bourd, rudder, nuwt, sadl, ew, SUrFLE-
MuENT 20, Prico 10 cents.

The Twelve-Dollar Row Boal ~Twonty-five {llos-

trations.  Liast=atod the constraotion of g grnouful | oo

ribbed bout, light welght, Shows the mothod of ses
ouring good lines, how o bend und wernnge the ribs,
dimendlons of all the parts, and directions s oe cons
gtruction in full. SurrLeMEsTs 30, 32. VPrivce v
ounts coh 20 centy for the two,

The Sixteen-Dollar Famnlly Boat,~With suven 111us.
tentions.  Tubles of momsuees und full direotians for
consteaction, A handsome and commodious boat,
SurpLeyent 36, Price 10 oonts,

The Fifteen- Dollar Whitehall Bow Boal —With threo
Mustentions, Tublos of mowsures nnd full diroctions
for construction. SUPPLENENT 87, Prico 10 conts,
This number also contalns fourtoon oxcellont prive-
tonl rules for the managoment of sall boats, by un
expurionoed sallor.

The Pifteen-Dollar Salling and Rowlng Canos.—With
elght Hiustrations, including pempootive of doulile
il i, Tables of dimenslons und directions in full
for sonstruotion. Soeenesmest 30, Prico 10 conts

Phlrty-Dollar Yacht.—~With olght fllustrations,
mflu{l/luu”wrn weoltlve of sall vig, ’i‘ul-lm of dimen-
slons and Ilulln irections for constroction. SUPPLE-
ment 4%, Price 10 conts,

A Thres- Hundred-Dollar Omterdoard Yacht, ~With
o Sstrations, dimensgions, and directions for con-
stroction, A fast and servicouble vossol,  BUFPLE-
sminT 67. Price 10 conts, The entire sories of 10
pumbers. relating o boat bullding, sont for $1.

The serios cmbraoss sbout 100 Hlustrations,

which propels them. THustrated with ten ex-
| planatory dingrams. Contained in SUPPLEMENT
| 214, Price 10 cents.

Handy Sail that can be Reefed from the |

Gooper. Pructical
and Bullding, with 11 figurcs. SCPPLEN
10 cents.

1
140.

Amateur Mechanics and Home
Decorations.

HOW TO MAKE A TELESCOPE —BY
George M. Hopkins  Directions, accompaniod by
a complete set of working dea whereby
any person may easily construct for himself at
B cost, an effective teloscope, ee:%cble of giv-
ing Its possessor 0 great deal of viment and

N THE SCIENTIFIC AMERICAN SUPPLEMENT.

lonsure. Owing o their light wolght and fist |

The same number contains Hins |

BOAT LINES. HOW TO GET THEM.— |
Dircctions, both for 8;; I

431

DOVETAILING

IDOVETAIL AND
SuryLesest 1956

| Tool.—~With seven ocuts
Price 10 conta,

BROMIDE OF COPPER-ITS PECULI-
writles and cconomionl propamtion, BUPPLENEST
162. Prico W cents,

TECHNOLOCY.

! Receipts and Processes.

|CLEANSING TISSUES WITH MINERAL
Directions for

| Olls.~ Dy M. Zaongerko,
| Clemnsi White Sk, White Woolen Articles,
w and’ Waslen

Velvets, ote., Pure Wool Garmen
3.:'«‘.‘.'1“.'.&'.3.’& C‘A:ghmwMNm
Substitute, Fixing Indio on Tieuos, 600, BCFFLE-
sext 82, Prico 10 conts

OCEMENTS. VALUABLE RECEIPTS FOR

a grreat varfoty of cemonta, applicablo to sil of thé
’x'.‘;??""c"' b«i l‘lém»lu‘-\dpmd Shop, 1

-’wm:\ uarium, Hy ke, and Battery 8.
Jement for pmper or

f ¥
ther and rubler o

| for

CONFECTIONERY AT HOME.— BY

Cathorine Owen. FPlain and directions
for making a number of fine candies: the
only appartus needed to obtaln ot resu

s
being & Lrass saucopsn and a silver spoon and

fork., This valuable collection embraces recipes
for making Fondants, Pansche Fondants, Choco-
late Creams, Orange and Lemon Crea and
Homan Puoch Drops. Surriesesr 199,

10 cents,

DYEING _RECIPES. — YELLOW CAN.

| Prothing of Colors.

t person. Unpain this lrtle will 2 |ing. New Sizing Met inese Sllk Produc-
B0 more than tecaty Gve. pradn s | ENOTS AND SPLICES.—A COMPLETE (1% S eraxtor 69. Prico
for \udumlerng;mblo-bh«mi. jointed And extensive paper on splicing, tying, and fasten. |
clght-foot le, and carriesno sail.  Shoaffonds  ing ropes for ship's rigging, for lifting tackie.and | HOW TO REMOVE STAINS AND SPOTS
no pu-,r necommodatio but will carry a oany other purposes.  Tllustrated by ninety-(our | geon Linen, Cotton, Woo! and Rilk. Being s
light camping outfit. She is craft for small  engravings, showing knots, splices, Bitches, slings, | Table of Specilic Dircotic wing bow to
streams and uent &OI"NK\ and will run | €t€.. so clearly a8 to enable any one to make them | oo 1n removing from each of the above
through mpids where the heavier canoes will easily without reference to the text. The ¢ V= | of goods any stains of the following ¢ %
capsize. This is a most valuable, practical paper. | Ing shows the turn, double turn, tape end | wit: Stains of Sugar, Glue, Blood, Albumen.
Contuined in SurrLexesT 219, f,'rlm- 10 cents. | g:-(l; Ug&’{:y{; 'll':liat'- l:ieln!‘or mfo;x; :mmd ?'2:: | Grease, Varnish, Oll, Paints, Stearine. V Ml
‘ 5 oy x| direetio ! V
CATAMARAN, OR DOUBLE-HULLED pistail, scull plgtail, lark's nest, elip etinch, ordi® | fol s st 1ok mads wiih Gale Lime e
Saflboat, with Malay Rig, in use in San Francisco Dary knot, wedding knot. bowline knot, water- | 4 yuhy Staine, in, Green Nut Coul Tar
Harbor. Dircctions for a Cheap, Man’s knat, Portugueso knot, shart splice, pud-| Syging, Grease, Acid S ete. By means
Simple and Handy Boot. with four figures. Sup-  ding splice, long splice, heiaving-pin _splice, | of this valuable tablé of directions any person,
rrewest 117, Price 10 cents. »‘u“‘;’;'g-r e m‘:{*m&‘:;"‘"&'&:, by providing himself with s few
| Ing, 3 tton, dq any

SHARPIE MODEL SAIL BOAT.—BY E. | . crossed fastening, double chain’ fasten- | L LNTH the above goods, and 1f -t
A.'Vanand F. W. Tuttle. W plans and de- | Ing. necklace tie. knot for binding timbers hall | yp o cleaning shop. is one of the most con-
scription of ‘o sall boat after the * model hiteh, timber u:“. clobre hitch, hammock hiteh, | vonfont and valuab E on the .ub‘«g ever
—a form of boat which for and | o ol GF OFREE kot sollies. an hitchos B T coinedt SCPFLEMEST 158. Price
qualities has no equal. With aid of the W= | COPPLEMEXT 310, Price 10 cents. cents,

100 CHOICE PRACTICAL RECEIPTS

pertal to matters of the Household, including
ations or Cookery. ln%hnhb to
Housckeopers, in SurrLEMEsT 164,
Prico 10 couts.

MISCELLANEOUS USEFUL RECIPES-

.\Wﬁcot.hwt 40 valuable recipes for the
I W and . How to
ouseho orhb'o&. anx‘mm ~
Leaves. How to make Smooth and Hough Acade-

knowledge of astronomy. Hiustrated withseven | jpe Boards. ~ Fumigating Paper. Hocipes for

' moﬁhuilﬂ. drawn to a scale. 1o | Soluble Paste for Scrap Books, Babbitt Meta),

sﬂ-’rmz.\-r 252. Prhl‘: (ﬁbccnm ﬁ p.,‘,?.‘.‘,'.:' m"‘ t Paint for
. v = Clock Dials, ete. H W0 wak Moulds

HOW TO MAKE AN INDUCTION COIL. | fog§ How to Weld Horn,

—By George M. Hopkins. Praetical Instructions, | fog ng Horn Differcnt Colors. Walnut

accompanied by four figures, three of which are
druwn 1o 8 senle and may be used
dreawings By means of the complets and minute

directions and the figures here given, any one

| | can construe' for himself a simple, cheap, and

| SAILBOAT WITH ROLLER CENTER.| vory efficient Induction Coil. capable of

' Hi Mast, three figures. Contained in | a Léyden jar, decomposing water, exploding biast-
B fa o onts. - ‘ dges, lighting mexhlbft"x,ng the phe- | th

| SUPPLEMENT . Price 10 cents.

drawi

and description, with dimensions of the
model l'x‘

ce-yiacht Whill, the fastest yacht in the

Grinnell,  With 14 {llustrations, SUPPLEMENT 63.
¥rice 10 cents.

SMALL STEAM YACHT.—BY M. Aa.
Beck, Plan and elevation of a siull stoam yueht,
with detadl drawings showing nrmogements of
machinery. Length of vessel 21 feet beam, b
feet ; depth of hold, 26 inches ; boiler, 20 nches dig-
meter, 40 inches hith' piston, 4 inch stroke.
| &-blade propeller, 24 inches dinmeter, Contulned
| In SUPPLENMENT 166. Price 10 cents.

| FISHING BOATS AT THE BERLIN
Internationnl Fisheries Exhibition.—~Hlustrations
and explanations of mne characteristic speci-
mens of fishing boats, selected from smong
the numerons models exhibited at the Exhibition
ut Berlin.  Drontheim Fishiog Hont.  English
Fishing Boat.  Fishing Cuttor constructed in
Blunkenese,  Norweglan Pillot Bont  Horrlog
Boat construoted in Emden. Tilting Not Bout of
Cousland,  Ocean Fishing Boat construetod in
Stralsund,  Shadow  Canoe,  Fishing Houts of
Nethervlnnd<Indin,  Full page fHusteation. Con-
tulned wn SUPPLEMENT 241, Price 10 cents

ICE-BOATS — THEIR CONSTRUCTION
and managoment, With working drawings, de-
talls, and directions In full, Four engravings,
showing mode of construction. Views of tho two
fustost foo-salling boats used on the Jfudson river
in winter. By H. A, Horsfall, MLE,  SUPPLREMENT
1. Thesame number nlso containg the rules and

regulations for the formation of jos-hoat clubs, the
Ing and woanagement of loe-boats.  Price lu‘

conts.

THE CONSTRUCTION OF CANVAS

Canoek— By W, P Stephons. Complote desorip«
tous und worklng drmwings of two handsomoe
and durnble boats, designed for the benelit of
those who do not care to go to the oxpense of o
wooden canoe, snd who prefer to bhanld angd m|u|r |
their own emft, The lnrger bost in model s simi-
Jur to the famous Baltic Hob Koy, but s u|||
improvement upon that.  Duoenslons . lengtly,
14 16 3 boam, 30 0. depth at bow, 1244 1§ stern,
12 10, : anddahip, 9 1o, 5 draught, loadod, 6. The '
smnllor boat is well suited for a boy, and will do
for hunting, fshing, and crulsing. It s vory
wortable, Leogth, 1236 16 bowm, 28 o nlurth.
l'.!. 1136, und 8 nehes. By mweans of the detallod
directlons nod druwings hore given, nny ono with
shght mechnnienl Ingenulty can construct for
himsell n boat, which, with propor oare in use,
will prove vory durable, Contained In Sureie
MENT 216, Price 10 oonts,

DOUBLE BOATS.—~TWENTY-ONE IL:
Justrations of patented double boats, the generml
construetion and plun of which ure 8o oléarly
shown ns 1o need no detmled description, Nane
of putentoo nnd dite of patont uecompruving cach
dingrnm.  Contmuned in SurrLemest 282, Price

ng

| ing cart

nomenn of electrio light In vacuo, as well as of

ICE-BOAT WHIFF.—FULL WORKING | being used in performing very many interesting

experiments, ~ Contained in SurprnesesT 160,

Price 10 eents.

world. Exhibited at the Centennial, by Irving IHOHE—MADE TELESCOPE STANDS —
B

¢ T. D. Simonton. A valuable m?er doa(:x’;h’)élv?
method o

With

Price

of a simple, effective, and econom

constructing nn e«lumorinl telescope stand,

i(l)"m illustrations to scule. SUPPLEMENT T84
cents.

AOUSEHOLD ORNAMENTS.—BY GEO.
M. Hopking. A paper containing directions for
ecasy manufucture of a great variety of beaut
objects for the adornment of the parior and the
home, of wood, but finished In imitation of bronze
ware, including vases, urns, medallions, cand re-
celvers, brackets, mateh safes, picture frames, and
hundreds of other articles. With 6 illustrations.
SUPPLEMENT 7. Price 10 cents,

A HOME-MADE HORSE POWER.—BY
Willinm R. Brooks.  Shows how any farmer, with-
out the aid of u onrpenter, may construct for him-
self with little troublo and but slight expense, o
horso power muchinge cnpabloof shelling corn, cuts
ting feed, sawing wood, cleaning grain, pumping
water, churning, and performing numerous other
mmmhona on the firm. Minate directions, {llus-
trated with two engravings, SupPrLeMesT, No,
190. Price 10 cents,

CHEAP HOUSEHOLD ORNAMENTS.—
By Geo. M. Hopkins, Protical Directions, with 13
iHustrations, for making numerous Oroamental
Objects with the shoplest Tools and Materinls
Syrrnement 112, Prico 10 cents.

HOW TO MAKE A PHONOGRAPH,
Full Instruotions, with Eight Working Drwings,
Half Size,  Construction oy and [nexponsive,
Contained In Suerrsyest 188, Prico 10 conts,

CHEAP HOUSEHOLD ORNAMENTS.—
By Geo. M, Hopkins, Protion]l Directions, with
Ilﬁmmllm_t or making numerous Ornsmen
Objocts with tho duwtu Tools and Ma
SurpLuMent 138,  Frico 10 cents.

AMATEUR MuCHANICS. —A TREATISE
on tools and mpplinnees for amatenr mechunios.
mcluding n cheap and casily made lnthe, Drills
und -lrllllu;(l Tomporing. Drill ¢hucks, Work
supports.  Difforont modes of conteriog.  Difor
ent ways of steadying work, Chuoks and ehuok-
. Turning and boring tools. Baxily "nulo Alide
vest.  Rotary outters, saws, and witlling tools,
Motal shaping.  Wood working attachinents 1
the foot Inthe,  Chasing sorews, “§
knurling  Spinniung  motals with

ninples o
work and tools  Lens mal Il‘mt full ton
of toals aod methods for sm) [UTTUN one
graving, Work in lm"uuhod and

ustral "
L

methods complotely il

as working | M

| the D
‘:&nhauutetor Gum A

Price 10 cents.

SKELETON LEAVES AND CRYSTAL-
lized Grusses.—Full direotions for easily and quick=
Iy making these pleasing pmmnllons for house-
hold ndornment, Conuﬁ.nod SUPPLEMENT 270,
Price 10 cents.

MISCELLANEOUS RECEIPTS—IN-

B ot e T Pt e
X 0O =

a%hFAmdownf\m

and Welding Horn. Stalns, to remove from Marble.
Skeleton Leaves, to Make. Walnut Stain.  Soluble
Blue. To Relieve Casks of Mustiness. Fusible
Motuls,  Babbitt Metul, oto.  In Sueperesest 159,
Price 10 conts,

Berem Ra Aorlets oF AR Dy Y T A
oro the ety o V. m A

A most Full and Olear ?)\"wﬁpuﬂu of o Brocems
embracing : An agcount of the process of Weaving,
explaining the object and utility o‘;%no. A tab
of Sizing Mixtures, In which are enumornted the

Substances used: 1, for giving Adbesive rties

ot Szo; . to e Irclght aukl By to Uhe Yaro'
or Y 0 am .

ling the Steo from Mildow and: Décoms A

| Tests for theso Substances, and Dircotions Pro-
paring, =o a8 to obtain the results roquired. Pro-
{ gnruona of n{‘ Uso of Flourin Stse, ting
{ lumrl::am\luu lay, and lu-umnwm. ()

ngs, " Olls for Saftening. East Winds and thelr
nuaog.m('wmﬂ‘?: Onguo Bu,var. )mdnkw Pwvmuﬁ

g, M ek .

Goods, oto,  SUMPLEMENT 8'& %"iﬂmu.
PRESERVATION OF WOOD, WITH
slmulul Rognrd to the Heerizing Process—RBy
Shrlsmund Beor A detadled account, by the in-
ventor, of his procoss for sensoning wood o ns to
mitke i1 undocnyable kid 1o rondor 1t more com-
piot, of groater strongth and powor, and

of i finer L LTSN v vermin
(.‘onul:\l«l TII') &0"’(&:1 ;‘; llm wcg&?"

may be done with n fow
u;ra) from ordlnavy‘ mm

) reen, Card .

:)r |$3n°m mr.nlh'touur;‘.‘o kl'nq Al cusily
B A N
EoPrianinst a8, Prico 0cents. A

USEFUL 1T ‘ Vi v
BureLEsmsT lu%oo gaogu.

HOME MADE FURNITURE; OR, WHAT
e

utirul
0 OX;
&

10 conts ’

|} 1 :
315, 8175 518, Prico 10

WL W




i

JELLIES, Jm&AND PRESERVES.—A

approved reol for mak-
artioles: Appio Jeily, CYab Appio
ks R
» 5 rnt Jelly, ol
berry . Pench Marmniado, Has
oy nlade, i‘l,“k H‘:nnllaulo, ulml;

Marmalado and Jam, How
pples, Crub Applos, Musk-

ag..moo Cheese, fthubarb and Omngo
WG)\: wben?

ﬁ: Cherries, Orange Peel, Lomon Peol, and
for 0 Awl«. Svrmu':n. N 106, l'r‘m 'fn ot

for | ARTIFICIAL FRUIT ESSENOES—FOR-

pflu.. perinl Boverago,
! Regent’s Punch, Clar-
s Puneh, Bishop, Heldel-
Punch, Cocoanut Beverage,
n, 100 Clavet Hove
- Gin Punch, Sherry Cob-
mr oney Wine, West Indla
antained In BCIENTIFIO AMERICAN SuUp-

PLEMENT, No. 182, Prico N cents
TIMULATING DRINKS.—AN INTER-
wooun‘ of tho various liquids that are
foront parts of the world as stimulants,
0 Lini ooshaf, Tiste. Gingers Ten.
ongo! @ Drink of the Ft. Rupert
ndinns. brador Tea. Falkland Island Tea.
ﬁl Menl and Water. Orange Wine. Wino
from . Newfoundland Beer. Wila RiceT'ea.
Walnut Tree Wine. Fern Leaf Tea.  Brick Tea.
Topakibi Wine. Aquare Wine. Quass. Guarna.
ay Tea. Honey Wine. Soua.  Cider and
. Kerkedan Coffee. Beer of the Basutos,
Wine. Contained In SuppLEMENT 236.

10 conts.

HOW TO SODFI'EQngEA;!D] WATER‘—
Desori! f Dr. g roc¢s for
80 uogm‘:\l \:nto ¥ :n?;l nltm;l?opmrﬁx ﬂn‘:n
P the water. Thispaperisof much value
and interest. Contained SUPPLEMENT 270 |

Price 10 conts.
ROMAN CANDLES.—PLAIN AND
aﬂ‘:ndontood direotions for making Roman
3 deserib t:’o tool? and m:\tcdeul:ntllx‘n‘ut
ving in minute 0
St empégy:g.mn’n . How to make a 5-8th
Candle ; Roman Candle Stars; Damp Stars;
Tac Solution; Wax Solution; Stearine So ution ,
Dextrine Solution ; Paste; Roman Candle Scoops;
ow to Charge the es: How to Make
Matchen and Quick Matohes  Tustratod with
fifteen figures. Contained in SUPPLEMEST 209.
Price 10 cents.

FRUIT SIRUPS.—BY ADOLPH G.

gm

Vogeler, Ph.G. A of much value, givin,
nu:ijul dlro.%t:gn:‘ pds:tgll for g:klnc 'vﬂ-loulg
ru raspberry, strawberry, mul-
berry, &n y'how nutun’lf fruit

che and sho
siraps may Do dis
uﬂge. Contained in
10 ~ents.

EFFERVESCENT BEVERAGES. — RE-
cipes for making certaln deé!lglgou: %o&"r mfgr
oo Contained l:

use, Including:
By g

is) from n spurions
PLEMENT 208, Prico

muke for making the following frult essences for
’boun of Confoctiopers, Soda Water Vendorm, ote,
of A‘!vk“ Pear, Cherry, Hlack Chorry,

v FPlums, (€

Apricol Bmp--.’humnt. Straw,

s Pineapple, Molon, Orange, Lemon-

berry, Nectarine. SurprLesesr, No. 106,
Price 10 cents,

SILK DYEING, RECIPES FOR.—BY M.
Do Vioant. Surrremest 266, Price 10 cents.

A NATURAL WOOD PRESERVATIVE
E“q‘;.ft';.“' Nicholson. Surrcesmusrt 808, Price
o

PARAFFIN TO PRESERVE

SurrreMest 808, Price 10 conts,

NATURAL WOOD PRESERVERS —8UP
rLeMEsT 308, Price 10 conts,

PLANT LABELS: HOW
By Rev. C. Wolley, Dod.  Buryrnesesy
Price 10 conts.

ADULTERATION OF OLIVE OIL, AN
Eusy Test for—By M. Conroy, F.O8 Svrrue-
MENT 287. Price 10 cents,

COPYING INK WITHOUT A PRESS. —
SurrLeMesT 304, Price 10 conts,

PRESERVING AND CANNING, HINTS
On~SUPPLEMENT 305, Price 10 conts,

FORMULA FOR A PRESERVATIVE OF
Organto Substances. 1y H, Strare and O, Jacob-
sen. SurpneMeNT 292, Price 10 cents.

EGGS, —

TO MAKE. —
279.

FRUIT SIRUPS. — FOURTEEN RE-
ceipts, SuPPLEMENT 293. Prico 10 conts,
COFFEE.—SUPPLEMENT 808, PRICE

10 cents,
PRESERVING AND CANNING.—SUP-

rrLenMENT 805. Price 10 cents.

SILK.—HOW IT IS SPUN FROM THE
Cocoon. SUPPLEMENT 309, Price 10 conts

GLYCERINE CEMENT.—RECIPE FOR.
SurrreMENT 163. Price 10 conts,

VALUABLE RECEIPTS,—QUICK PRO-
cess for making vinegar. How to bleach gutta
mmhn. How to etch on gluss. How to propare

ttory carbons. How to make fine court plastor.
Glnze for pottery. How to make oxygoen. Sup-
PLEMENT 313, Pricel0oonts.

HOW TO MAKE A SUPERIOR GUM.—
gg;“l:.r.(i. Thenius. SurpLumest 159, Prico 10

FIRE PROOF PAPER AND INK FOR
Documents.—SoPPLEMENT 158, Price 10 conts,

SHOEMAKER'S WAX. —HOW TO MAKE.
SuPPLEMENT 169, Price 10 cents.

ARTIFICIAL CARLSBAD SALTS—
Recipe for. SupprLEMENT 165. Price 10 cents,

COLORED PENCILS FOR WRITING ON
Glass, Metal, ete.—Recipes for making. SUerLe-
MENT 185, Price 10 cents.

DYEING RECIPES.—SUPPLEMENT 182,
Price 10 cents.

SULPHATE OF INDIGO.—FRENCH
method of preparing. By M. Van Laer. Sureue-
MESNT 173, PdcelSeenu.

BLACKES FOR GARMENT DYEING.—
}('.nol::'l:o recipes for. SuprrLEmuNT 228. Price

Recipe for. SuppreEMesT 216. Price 10 cents.

HOW TO INLAY PEARL IN IRON —
Sgrruexest 224. Price 10 cents.

VARNISHES FOR PROTECTING IRON.
;.lfyu\\'. Foster. SupprEMust 226, Price 10

PRINTING RECEIPTS.—FORMUL./E
for Amber “Steam;"” Dark *Steam' HBrown:
“Steam™ Green ; and “Steamy” Parple. SurrLe-
MENT 208. Price 10 cents,

TODYE WOOD BLACK. —SUPPLEMENT
207. Price 10 cents.

ater-
FRUIT SIRUPS.—METHODS OF PRE-

production of propars
porfumes, doodorizers,
TPLEMENT T7. Price 10 conts

and oos-

muqm. By A. G. Vogeler. SurrneMmesrt 256,
10 cents.

DETECTION OF INES.—BY W. THOM.
son, F.RS E. List of reagents for tosting Inks in
cnses of supposed fradulent writing and method
of e::ploymmom. SurrLeMmest 255, Vrice 10
oen

BLACK PAPER PULP.—BY AUGUSTE

Abadie. Recl for producing nine shados from
ﬂwml.-h muopg deep blue black, BurrLesesr
0. Price 10 cents.

LUMINOUS PAINT.—HOW TO MAKE.
BurrLesest 249, Price 10 conta.

INCOMBUSTIBLE TISSUES, —RECIPES

for mixtures to givea fi roof finlsh 1o curtains,
ball dresses, and other fab SUFFLEMENT 245,
Prico 10 cents.

NON-POISONOUS COLORS FOR CON.
mct'l:ncty. ote.~SerrLemest 280, Prce W

ON BSILK DYEING. — BY MARIUS
Moyret. SurrLesmesT 181. Price 10 oents,

CRYSTALS: A GUIDE TO A KNOW-

PRACTICAL DYEING RECIPES.—A

&o&m of praotionl formulas which hay !
veriflod a8 perfootly rellable, n:w'i wll:::!? n.r‘vg
0 oaie out satisfactorily If the propor-

tions sdherod
Aro 1 10, and the man)
workmanlike, Itecipos for Blue or White Ze hyr;
Beoteh Blue an Worsted—ann uth; Scotel iren
on Worstod—one Bath ; Juoquineanx on Worsted ;
Db oo Worsted- - one Jiath: Gold on \'a-nr(uu;
Curpet Yarmn-one Math; Med HBeown flubbing ;
Scarlet Braid—Ono Bath; Slato RBeoid—one Hath:
t Denb on Cotton : Wue on Cotton ; Brown on
3 Chiromne Oraoge on Cotlon | wrpet Yarn:
MWﬂummnn Mixed Carpet Yarn for Pilling :
on Cotton aod Wool Mixed Yarn., Scerie.
MEST, No. 169, Frico 10 conta,

Ulations be

lodge of the subject of O N
VLEMENT 176, Price (1’0 u'lﬁ:.hu o L

PORCELATN PRINTING, — PREPARA.

tion of colors for.—By V. Joolot. BUFFLEMENTS
170 and 182, l‘ﬂcc’wwnu m'wh. s

MULTIPLICATION SIMPLIFIED, —~BY T,
M. Bofill.— A valunble set of rules, and & table for
;1:;;14:1 llnal'mp Tll the produots possible botween
BOLOTS CONta) »

riunEwr 337, Frios 6 conta o Youe. o

|

E OF SOME OF THE VALUABLE PAPERS CONTAINED IN T

PRACTICAL
Full de-

SUP-

PEARL INLAYING.—A

troatise on Inlaying mothor-of-pearl.
soription of tools, methods, and materinls.
rLEMEsT 317, Price 10 conts,

DISTILLATION OF COAL TAR—THE
Bootoh system. With two figured. SUPPLEMESNT
172, Prico 10 conts,

Casts, SurrLasmuest 169, Price 10 conts,

TO TAN LACE LEATHER WITH SOFT

Soap.~Surrnemest 169, Prico 10 conts.

| BUTTER

| methods of giving butter n * rich golden color.” |

CEMENT WHICH RESISTS ACIDS.— | yna

-HOW TO

10 conts,

WATERPROOF SBOLES .-
maks, Surrrusmesrt 164,
LUBRICANTS.
and valuable paper, giving the composition of

leading and woll-known lubivloants for machinery,
ongines, eto, Burrrevext 316, Price 10 conts,

-« HARMLESS

COLORING
SurrLeMestT 316, Prico 10 conts,

WATERPROOFING CLOTH
procosses for waterproofing cloth
complote dirootions. BurrLeMext 317.
cents,

HOW TO PAINT ON WOOD IN WATER

Colors~SurrrLemust 213, Prico 10 cents.

— SEVEN
Full and
Prico 10

| CEMENT FOR GLASS, EARTHEN AND

Wedgwood Ware.~Sorrrexext 213, Price 10

oconts,

LECLERC'S PROCESS FOR SILVERING

Glass—SuprLemext 224, FPrice 10 cents.

Patents, Insurance, Ete.
THE FIRE ENGINEER, THE ARCHI-

teot, and the Under L~y Edward Atkin.
#on. An address dolivered bofore the Convention
of tho Fire Engincers of the United States, at
Boston, pointing out the manifold defects In
much of tho architecture of the present day,
from the standpoint of lability to combustion,
and giving the author's views as to the proper
method of constructing bulldings that shall be
fireproof. Treatsof: Shams In Architecture,
Notable examples of false methods of construc-
tion. How bulldings are often st on fire by rmts
and spontaneous combustion. Methods of re-
duoing fire risks. How to make a nearly fiveproof
bullding with ordinary materials, Fires caused
by steam pipes. Spontancous combustion. Con-
tained in SUrrLEMENT 250,  Price 10 conts.

THE NEW GERMAN PATENT LAW.—
Being the Full Text of tho Now Law for Patents,
wassed July 1st, 1877, covering all the States of
he German Empire. Contained in SUPPLEMENT
80, Price 10 cents.

THE POLICY OF PATENT LAWS.—BY
Frederic Ho Betts.  An able paper read before the
Social Science Association at Santofu Sprin
1579, in which the author, after reviewing the h
tory and nature of Patents the oly ionsthat have
been made to Patent Laws, and umoﬁ-
ances from : andafter showing the bene
The weiigoot. and how Pateis prowere tamde: trses
U w Patents u
that the teachl of uﬁmm &tononnee t
the Policy which cren upheld, and liberal-
fzod Putent lnaws is Just and sound, and ought not
to be abandoned. Complete In Supplement, No.
197, 10 cents.

EXPLOSION AS AN UNKNOWN FIRE
Hazard.—SurrLesest 288, Price 10 cents,

INVALIDITY OF STATE LAWS CON-
corning the Sale of Patents.—All laws of State Le-
!hlltulu that in any manner fnterfere with the
ree salo of Patent rig mobumoxu‘ulrm&gt
the agent or patenteo to oooplmm ont, tako
Wmu certificates, comply forms, or
w 3y the nmolordlmrynot«o(hnd
mfm dpunnu. Yo unconstitu.-

and void by the United States Courts, All
ertake to lntwn: ot‘l:gr:hgu t:::

w or

ngoents in the freo salo of patents, make ves
liable to d‘n‘rﬁu and othor punishment. Decle
sions of tho United States Courts on these points.
SurrLesmest 25, Price 10 conts,

tilleries. —RBy Watson Smith, F.C.8,
181, Price 10 conts.

gow TO GET LARGE STREAMS FOR
Ill?!f:;'.g)‘l’!‘m"m);;llk:u or nydn;l. 'é:l‘-:-.mm
256, oo 10 conts,

SUPPLEMENT

Special Manufactures.
%%MAWWOF GRAPE NBU.

ala:wmmm" of

b
; Ammﬁ.mnﬁuﬂ w
structions for Froo. sos.
Prico 10 cents,

JAPANESE LACQUER.

tor, -1

e_t&vrcm;%oomo
this mpurunloon?.d:r :
CHn ANy ro of corg

wlons Dot

3\

THE CARTOMETER. — DESCRIPTION | ..‘:L'I.:.ﬁ"""?.'ram"“m i
..‘rln-: figure of o useful apparatus for messuring | of U u L 4
fhitanoes on plans and maps, Surriavsst 219, | . st n'ﬂd-‘ 1

: O’!Om .

Price 10 conts,

BUPPLEMENTS

HOW CALENDER ROLLERS ARE
Ground., With slx cuts, Suernesest 174, Price
10 conts,

HOW TO BRONZE PLASTER OF PARIS |

-A COMPREHENSIVE

HE SCIENTIFIC AMERICAN S(.'PPI,E){EN'I‘.

THE TECHNOLOGY OF THE PAPER
Prade.~Nty Willlam Arnot, F.RRS. Its Early His
tory. Invention of the B wting Engine, Introduos
tion of Soda, ote., and tho First M o Pa
wir., Cameron’s Machine; the Fourdrinler bine
L:l--r-‘-ﬂnq pketohh of the Old 1 Paper Mill oo
tho Mill of Modern Times, the intter deseribod At
length, with all the Appamiu ", N d «. Doll.
Ing, Bronking, Poaching, nr 1 _Benting FOOrann ¢
I'ﬁ-;u- -" of tho Pulp through tho Maching; the
Drmining, tho Holls, the Cooling It : e
bath, Maw Fibroons Materials, thi :
tica and Treatment Proparitory to i ot
ton, Straw, Linon, Homp, Esparto, W I, Instruoe

tive Acoount of tho Numerous Chemical and Boll.
ing Processes, ote, This treatise gives Practionl
Partioulars in overy Departmont of Papermaking,
Desceribing tho Latost and Best Procosses and Ma~
chines in use, with Statistios, Profit, eto,  SUPPFLE.
Muvts 109, 110,116,117, 118, 123, Price
10 cents cach.

BUTTER AND

BUTTER MAKING.—A

|.,.|.(|---{ groat interest to men, embracing
tho substancoe oOf addresses mado by fomsrs,
Sturtevant, Bowditoh, and others at a meeting of

tho Franklin County, Mass., Institute, on the most
||p||rn\l'~| methods of making butter, The proper
food for milch-cows., The charncteristios of good
milk. The proper tempernture of the oroam.
Dost llll'!hnd-i(IIJ(‘h"rH]H;.’llllll working the but.
ter. Mattors that affect the quality of the but.
ter. Proper mothod of Judging of quulity of
butter, Contained in SUPPLEMENT282. Price 10
conts,

OIL PRESSING MACHINERY.— AN
necount of methods employed in crushing ofl
from seeds: with g description of Improved ma-
chinery for the purpose. Tlustrated with twelve
figures, showing plans and sections of nn oil mill
in England, nod the various apparatus used there-
in. Contained in SurprEMENT 293. Price ¥
cents.

SUGAR MAKING.—AN ACCOUNT OF
the experiments of Prof. Peter Collier, of the
Department of Agriculture, in manufacturing
sugnr from sorghum cane—a plant suticiently
bhardy for culture throughout the country ; show-
ing the practicability of making this one of the
best paying ¢rops in the country, and predicting
that five years hence the United States will be
producing all its own sugar. Contained in Sup-
rLEMENT 214, Price 10 cents.

THE MANUFACTURE OF JUTE.—BY
Willinm Fleming., A valuable and interesting

technionl ra;u-r. r-tn'n%» in brief the origin and
history of tho Jute industry, and a complete
description of the mode of manufacture of the
crude material into yarn.  The process of soften-
Ing. The breaker cand. The finisher card. Draw-
ing foame. Roving frame.  Spinning fame. Con-
tained in SurrLeNENT 247.  Price 10 conts.

FELT HATS: HOW MADE, AND DIS
coses Suffered by tho Workmen.—By L. Dennis,
M.D. A full abstract of an _laborate gaper pre-
sented to the Board of Headth of New Jersey, and,
s fur as known, the only one that hus ever been
written on thissubject. To make clear the dangers
to which operatives in this business nre exposed, &
desceription of ench process in the manufacture of
hats Is given; common felt hats being the kind
studied. The various kinds of Furs that are used
for Felt Hats: how the Fur is * Carroted " with
Mercury ; The Effect of the Mercury on the Fur:
Effects of the l)uu!on the Human System: For.
mation of the Hal Body: Diseases of the Hat
llodm: The O tions of Stilfening, Rolling,
and nc:g‘{ ng and Coloring the Hat : Pounc-
nighing : Diseases of the Finishers;
Interesting Fucts and Contained

SurrLEMEST 191, Price 10 cents. h
ON THE MANUFACTURE OF

a tion, With 19 flustrations. |
R A T T
MANUFACTURE OF ARTIFICTAL BUT- | &
by .' of. " Yoy With six

Matchos.—By John A. Garver, A.B. An excoed-
ingly In . The Chemistry of the
ww otndhgr Manufacture s
%ommgvﬂ'i”sum SOTPLEMENT §4v

oen

PAPER PULP FROM WOOD.—HOW
prepared.  SurrLedest 293, Price 10 cents.

HUGUENIN'S FULLING MACHINE.—

Nlustrated.  SurrLeNest 305, Price 10 cents.
'APPARATUS FOR MANUFACTURING
SUrPLEMENT

Celluloid.~With one figure. 265
Price 10 cents. 3

PROGRESS OF THE f.UB TRADB.—;
s et L

EXTINGUISHING FIRE IN TAR DIS- GLASS MANUFACTURE OF, mm
mtive I'urpoiu— ; uted.
SUPFLEMENT 205,

. H. Poweil.
10 cents. Y
SN

NEW POINTS IN
Of Milk.~SUPPLEMENT
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PLEMRNT 187,  Price 10
é‘gon PEGS AND PEGGING MA-
—Descriptions,

uh nine ouh ol‘ various
mm::d apparntus. rrLasese 197, Price

WATER GLASS. —HISTORY OF WATER
E‘n nd tormulm for making It. A valuable and

‘SurrLesest 317, Prico 10
IMPROVED MILLING MACHINERY
and Mothods.—~SUrrLusmesT 162, Price 10 cents.
PAINTING UPON GLASS —MATERIALS

th 1 Hints rain!
£ o.cn.mor’s:.“m nts on paintiog.

SOAP MAKING MACHI'NERY —ILLUS- | coal tw

figures. On the Manufaoture of

tnted with six
> anp in Smu!l nandtlen wll.lwu', Hoiling. Sup-
ce 10 conts,

MEA;{SURING DEV;IOF;S —DES(,RI'{’I:X‘IOII:X
of viu oua l:’\g‘;:umwa 35 tha Hﬂ:,uisg ‘.»w; elght

Food Freparations.
SELECTION AND PREPARATION OF

B{slun Rulh Smith, A valuable essay,
in which @ various clusses of 1

in common use, lho unmum of nutritive value in
ench, and the proper modes of preparing them
for use. A paper of value in every household.
Contained in SUPPLEMENT 271, Price 10 cents.
The same number contalns u viluable article on
the * Adulterations of Food," giving the results
reached by Dr, Smart in bis Investigations, under
direction ot the Natlonul Bourd of Health to de- |
lormﬁm the prevalence of mlultemuun in food |
supplies.

TiiB SALT MANUFACTURE OF MICHI-

1~y S. 8. Garrlgues, Ph.D). One engraving.
Complete and Instructive Description of Salt
Making. The Woll-boring Machinery. Pumping
and Evaporating Brine. Kettle and Blooks. |
Solar and Steam Ev -puruuun Grades, Qualities,
and Annlysm of Salt, Tabular Stutement of Com- |

Boc ‘ot B

Details.
10 conts.

AMERICAN MILLING METHODS. —
An {mportant paper read by Mr. Albcrv. Hoppin,
before the Pennsylvania State Millers' Assoclation,
on the milling processes at present employed in
the United States.  Heview of the progress mmln
during the Lt decullu The * Old Style Process.”

The * New Process."
“Gmdusl Reduction Process;:’
poluted out
which are employing
in SuprLEMEST 303

ettles, ete. (m(. Profit, Labor, and
Contained in SurpLexest 102. Price

its

Price 10 cents.

ftal, Amount of Salt produced, num-

Detailed ceseription of tho
advaniages
how it may be applied in small mills
other moethods.  Contained | dresser,

ICE AND IOB-BOUSBS—HOW TO MAKE
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Chemical Industries.

Al cloringlaters am it frueion
0 tters, and theie Production from
Coal Tar.— E} ':'runs. very valu-
able and exhaustive paper, r'h'lnn in: Llclmuz 1.
A consideration of tho most rtant of the pro-
duots uut have bem obulnul recont years from
Al allied orin‘ mnuenl. Up
to lm Maddcr wu t ¢ only source of Alizarin,
and one ot the most (mportant dyestulls known.
tnnlcal tory or er. 'rho propnrm.lona ot
madder. * Garan aruneine," " Properti
of Muddcund modo ot elnf wlth lt.. The colorln
matters of Madder. Izarin" and “Purpurin,
ol cho oom tion. A lengthy nccount of
the efforts of chemists to obtain the correct chemi-
cul formuly of Au:nrln. The mwanufacture of
nrtlnclnl Allanrln lhc mllum of chemists at first

ester, 5
Qull

mm
cents fot tho

othor

| apparatus {llustrated and described. Description
|o the dichloranthracene process. The chlorine
! -gpnnmu fllustruted, Chlorine ovens for treating
e anthracene with chlorine fllustrated and de-
scribed, Process of converting the dichlomnthra-
cene into sulpho-acids of anthragquinone. emn-
verting apparutus.  Conversion of the first p

duct—*' Soda Salt"—into colo! matter. hu
process and apparatus; vacuum flters and soda
salt convorter. The rationale of the process. The

Anthrs
dou.

chl

1o dichloranthricene Process gives a supe-
roduct.  The present consumption of artifi-
Lmrlu Commercial resultsof the m-w -lmrln

s | Chister,  Eug

und | Qo qinm Snl

conl tar pitch for this pu tus for its | tained
distillation. Purification of cruggl::urm. The

PHOTO CHEMICALS; THEIR MANU.

wm, Slver, Sodiut.  Chloddes of Bodlum,
Bm-nu-un. Pyroxylin, or Soluble Cotton,
rl? Blher, Aootie, Oltele, Nitrle, and

m ct Protosalts of Tron, llypuuul hite
(‘y-u yof Potwsdum, Bohromate of Po.

um-. Gl m'm--. Usotful List of Chetnl-
PLEMENT

unw of | tsh,
LEMEPT | 114, E%‘dw RO <

WATERPROOFINO PAPER —DESCRIP-
of Wa wiing Paper
lnd Ll‘u-ona

lly Dan O‘Puon. ..

WOOL DYEING.—BY GEORGE JAR-

main. un:(un- boefore tbo Boclety of Arts,

erdoa. l LUC N plruyd;eﬂ
tn -nm water ruulnd

lmpumg n for; the In uence

LOUN lmwm:n on scouring,

lnt. OO materials:  wool,
oloth, Jnm mmmm vmol blmhln
'lnuuf 35" vrhll;.r. fnat kln&.
rnn, .: vn of \ oxn
teacts of colors, quercitron bark,
m ll ) Cosine, uod man ounr
troated in full fast And Joose colors

oolor, alum. CoppeTan, ou\.
Suru.ums 55 18 Price 10 cents
cach, 40 ccats for ’ 3 #

PROGRESS OF INDUSTRIAL CHEMIS. | ™
—By.l. W. Mallet. The latest and moulp-
nnd the latest experimen
sults in the mmubcwn of the lnllovl.rﬁm
lum

u} nmchlonl::
um Ferrooyun "
Ch ride, Sodium Nitrute,
Ammonium Chloride,
&lolum Chlorate, and Magne.
ntaioed fn SUPFLEMEST

Calelum (,'hlorid
sium Sulphulo.
Price 10 con

THE COAL TAR COLORS —A LEOTU RE,

before the

£
to Dyers. SurprrLeEMest 68, Pdcomcam.

OUR DOMESTIC POISONS,—BY HENRY
M. Inst. O.E. X puper read bofore the Lon-
don éoclot of Arts, dealgned to draw attention to
cartain polsonous materinds which are headiossly
introduced into, or lnlcutlonnll{‘uad fur wnm
sl‘rectn purpose in our domestk brics.
e great poison. Its presence in wall pspen.
cotton fabrics, artists’ w-ter colors, ordinary
paint, tin plate work. artificial flowers, hmp

to obtain a product identical with that derhod shades, paper collars and cufls, fanc con-
from Madder, The present aspect of thequestion. | fectionery, ete. The symptoms of © o pol-
This interesting luelum is devoted en to the | soning by arsenic. Cases of poisoning the
chemistry of the subject. ae 11, tech- | emanations from arsenic wall pa Why arse-
nology of Alizarin manufacture. e manufac- | nic isused bl)"es. r stalners. Discussion of lhe
ture of tho raw material, * An lhmcem:." Use of | facts contal the fo ing lecture.

in 8
cents each.

| PROGRESS OF INDUSTRIAL

try. By J. W. Mallet, Maferials Used
Bread, Meat, Meat l-.xtmu..-g Preserved
tables, Buucr and Cheese, Sugar, Wine,
Distilled  Spirits, Vinegar, Artiticial
W mcm,.-\rt ficial Flavo
of the most {mportant dun
application of chemist
in the last few yoars,

7. Price 0 cents,

Bcc
Minera

es in the industrial |
ese materials with-

ﬂulnmw method ; full and mlnule descrip- | 23

faoture John L. Gibon. Ni-

tmto of the lodides of Ammo- |

nlu%m lnm, thivm, Potastum, Stve,, Sodi. |
Wo- um. Bromid » of Amuontum, Cadmiun, Po-

ﬂl"- Niter

| PROGRESS OF INDUSTRIAL CHEMIS-
TRY.~By J. W. Mallet. 1. Dcture Hoass—
Materials, Furnaces, Procosses of Giass Werkiog,
Annnmm ‘mtlu‘l Glase, Decorstion of Glass
Waork. 2 Momyfacture of Forostain and other Clay-
wore Unnem“hmvh r of Products, Moo rnl
Appllances, Kilns, Decorstion.  Con (5%
BUPPLEMEST 232. Price 10 cunts,

PROGRESS OF INDUSTRIAL LHEM]B—
try.~Hy J. W. Mallet. A brief review m’:

Important ohan c- In the Imlmtml applieations
of vhomistry w last fow yours, treating
of pow ;-muw»- -n-l .1 ;lrm od -fy-lhlw« io the
mwanufacture of u.o ollowing Loportant po-.d’

duets: Calvlum ackd
bate, alum, lron -mfmyw oulmlm iudine,
nalﬂl&u u-u.u-k_ bromine, i,

u o, mrsenic geld, ox am, and ukmn
mu’ul(- ohom ionls. " "} ncw
-m»lk-uomufrkwknlnunulmumln
nmh ws improved grimltu IUEI.. hc:'z by
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.f' it { machines, and
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c"nln.

fnr
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Prico

mall |ON A NEW CHEMICAL INDUSTRY.—

By M. Camille Vlnoea Deseription of uvnnd
ngenious prooess b mnl o which t
unn from the
h wore om:cdy

n -unl-.-n
lw- convertod (oto two v m commoercial pro—

| e I

ponds; ﬂ"“’“ of lce nqu
&iﬂl Wﬂlﬂf D centa. PROGRESS OF INDUSTRIAL CIIEH-’
SurrLensT 55, Frico Istry.~Heuvy Chemical Manufactures. Swiphur.
ICE-HOUSE AND COLD ROOM.-BY R | St b ot bt cnspion, ™ ekt~
G, Hattold, With directions for construction, Salphuric. pitric, h{d lorle, neotic, and oxalle-
cugravings. Burrum 50. mmm methods of fon, and imr;mwmeuu P;‘,',.,,,’..,.
CeRSON. and hydrates $
DRY AIR REFRIGERATING MACHINE. the great rovolution that ts prod ucdon has uu.d.or
ption of Hall's improved horlzontal da gone during the last twmtmm thc nmzm
ur tor, designed to deliver -tmut 10, mothod of preparing It rocent bistory of
ou oroo%ol‘oo alr por hour, when runn nx u. its manu ure, Involving an account of ﬂ." fin-
0 100 uvolullompcrmluul».an g mvomcnul d modl au«rm of
ot roduol the tomporeture of K0 Prooess, und ?.?, that bave
""'8“.'.:’.‘,"»'.‘.‘&0.‘,"‘.,‘? the ."‘““’..*.:‘.‘."" 8..".‘.‘1.‘.2“ :a:-ﬂz.m.,, m:tml u!"'o';"“"’“:': Iy i
ustrntive of its m’:& Contained 1n | MENT 204, Price 10 ceots.

xed nmn;mnumoumdhm

a M ’:‘w produmtbeb&tcﬂuﬂ.wlm

1

i phows"a_ﬁcts Sul

ng Essence. Brief review |

Louuuned in SrpPLENMENT ,mvlnx.

o A hnnd(,l:laddaall l.unm-
Uets— A mmon pre 35 Tk 44 oth;

wu&zmvhp. SUPPLEMENT, lo.l‘{' Price

SP.’PARATIO\ OF HYDROCARBON OILS
from Fat Olle.—Br Alfred H. Allen, F.CS, F.ILC.
SerrLedest 307, Price 10 conts,

SOAP, FROM A CONSUMER'S POINT OF
View.~SUurrLesesT 308. Price 10 conts.

LOR!‘ZI\ZBN’:Ll NcZW“AHMOI:le’ é{l:ﬁ:
35'.'::5'-’.'«'.':"'&»:" S With ::.’:‘;'"d’:um SCPPLE-
MExT 2 Prico 10 centa.

DRIED FOAM; MODE OF PREPARDKG
gehllno in this fann.-ny R. Brooks.
ExT 300, FPrice 10 con

HEVEENOID.—BY H. A. MOTT, JR,
T I Vot BOPHLE
uxt 233, Price 10 con

Photography.

GELA’I']NO-BRO)[!DB PLATES.—BY Al
ootaplote,
h uny one
The Apparatus to be procured.
sion. “:p.';!:.'n"’u..n:.““"u 0 Deveton
ow es. How
tho Picture, and the Mcthod of Intensifying a8
weank N . The method here given §s sure,
oasy to manage in the hands lnyawompm-'
s al ':v (hog seoking - prm
gnwtv ue
formation on this subject. No.
:n.:l.ob Bam
Jerving 5"0 the
nuthor puts forth a powerful plea In u\'oro(u:e
Dry Process, the result long, X
rience. Price 10 cents.

Png;roemoArphhnm -

es— PrOCessos ;

druck mghx-miming)- reliel pdnung photo-u-
inbelma‘hod. SUPPLEMENT l%

g‘)_

HOW TO UQE PHOTOGRAPHIC BACE-

Nt 219 and 220, Frice 10, munds.—.\n sddress delivered before the Photo-

MH‘I’ Philivde! yl.w Seavy.
various methods of so

A uable pa

Fuall of useful

wrong methods.
PILEMENTS 4

for
s 49, Price 1

'PHOTOGRAPHS ON WOOD FOR EN-
By Edwand Pocock. Practical Directions
aﬂng Photos that will not Cut Up un-
Also, a mlbal of dovekm!uk

der the Gmave:

ON THE COLORING MATTERS DE- thooo\\'oodvhkh may bo Pen
with instructions,

industry, and its influence on the sale of x
and d vatives. These two highty valuable and in-
smnc!m lectures, fliustrated with seven engrav-
ngs, are contaioed in Sopprenest 186G and 187,
Prlcn: 10 cents ench, or 2 cents for the two.

EXTRACTION OF GREASE FROM
| Wool.—A paper of great importance to those ¢n-
gaged In wool manufacturing, pointing out a
| process by means of which the raw_material may
o treated 8o us to yield not only a better quality
of product, but nlso a substance of great value to
both the woolen manufacturer and the le ullu r
for whoso use large quantities of “de
gras " are now imported. Contained in Surrre-
MEST 261, Price 10 oents,

FOOD PRODUCTS OF THE PARIS EY’ JAPANNING AND JAPANS.—A PRAC-

hﬂ)iﬂhn

Vegetables, Prepared Boeans, (
Fruits, Dried Applo Sauow,
French Confectionary, Nou
Substitutes, Sugur Coffeo, (

151. Prico 10 cents,
PRINCIPLES OF BUTTER MAKING.—

Soups and Tablets, ~mr Balls, Dried
et Hize

woolate,

By Dr. Voelekor. SurrrusestT 302. Price 1
oents,
BREWING IN AUSTRIA. — DESCRIP-

tion and Hustrations of an
ant.  With eldven figures,
"rh": 10 conts.

HOW TO TEST TEA
tione.—By A W, Biyth,
201. Price 10 centa,
PORTLAND CEMENT.—BY MR.
son. s history and moethod of manufaocture.
surrLeMesT 231. Price 10 cents,

HOW GOLD LEAF IS MADE.
sesr 253. Price 10 cents,

SHEARING STRENGTHS OF
American Woods.—By John . Trautwine,
SUPPLENENT 242, Frive 10 gonts

FOR ADULTERA-
MILOS,

SUCPPLE-

PRODUCTION AND COMMERCE Ol"

Lac—By P, L. Slmmonds,  BUFFLEMEST 238

Price 10 oenta,

Refrigeration.

J REFRIGERATOR. —
{:x.l-;«_».lj.?‘n.:r m&xigmu for copstruction, with

oo Iustration of cold house for Kn\rnln mu £ Aloohols by the Rational use of Low Tom process of manufa this & oome
from & to season. Tho alr J8 kept dry und of 4100 Plotot . | morcial net. mht‘ g SUrrLEsMEsy
L':”’:: 1 lnm:llm::l'l.lw ﬁll’ nt o touy '""“m of .I w‘.’b‘; m"y taoul Ourmia ’. 270. 10 cvnts, y

surrrenexr 116, Prico

-

el Egus, Gelatines, | Japanniog.
l Pure Licorice, Coffes | And propanitic
SUFFLEMENT Grounds for Japan,

Auptrinn hrowing
SurrLesmest 256,

BUPFPLEMENT

WAT-

SOME | Mallut,
O.E.

w1 and Dried theal and valuable artic le on preparing work for

Applying the japan Composition
n of Japan: (or different purposcs.
Number of conts necessary.

Haking the Jupun, cto. SUrrLEMeNT 316,
110 centa.

Hghts for parior theatric nls, White, yellow, greon,
rod, pink, and blue lghts  Fires:
vul Dlue, greon, and bengal fres,
for mokets.  Rooket composition,
for pin=whoels, vto, Suernesest 317,
et

CONCERNING AMBER —BY ERMINNIE

A. Smith. Paper read bofore the Amaor. Assoo,
Ady. Sclence.  SurrLesest 226. Prioe 10 conts.

IMANUFACTURE OF CHLORIDE OF
Lime—Deseription of the Weldon process. Sop-
rreMEsy 206, Prico 10 conts.

‘ INDUSTRIAL CHEMISTRY —BRIEF RE-
view of the most important changos in the appli-
| cntions of, within the lust fow years.—Hy J.
Troating of ; Maleriols and Prooesss Con-
necteed with the d' truction of Buildings, 1, Chicl
| bullding materials for exteroal use, stono, and
brick, 2 l.ilm» lmrnluu mortar and lunlmulhl
o nu-u!- stuocao. Preservation of timber.

Colored stars

Price 10

0. Plgments for the use of house paintors
Vehioles for palnts, 8 Varonishes, Buliding ulmll
ancer. A, BExplosive ngeats, used in blasting and
otherwise. B, Disinfootants.  Contained lo Soe
PLEMENT 277, Priocv 10 cents.

DISTILLATION AND RE("I‘[FI(.ATION

A, (llmvnmlnlhorw-mmllnnt\unInunuppllnnmm !

 rived from Coal Tar. By me. Adolph Wurte. An sired,
obtaining | 10

| weeds — By Dr, Thiercelin,

Price |

5 FIRE-WORKS FORMUL.ZXE —COLORED
white, yellow, |
Composition |

| 10 cents.

| of p anufactun ‘ng sulphato of soda or mlleukuk' devalopiment of the f "’m dc\e

W, | ylelds ¢ much mo e uniiorm product ; the space

| ehvemn ‘cal prods ot

Cfor Extowoting the
L weeds,” by Messrs, (aundt &

clucidation of the Ch 1 Processes for
thAoluc-'nc. Toluidine, Aniline, Rosaniline,
Phenylamine, Artificial Madder, and other Dm
The Industrial Processes employed for their Pro-
duction, and clenr explanations of the Chemical
actions, with Formule
57, Price 10 cents.

PARAFFINE-WHAT IT COMES FROM ;

Several Methods of Manufacture - How to obtain ®rticle by A. L. Henderson,

Ro- of go
ams. SUPPLEMENT | tine emulsiol

SUPPLENENT §3.

GELATINE PLATES — DESCRIPTION

ufa M tus used in Berlin for the pre uon
tine plutn-. Mixing apparatus urg
0. 2 Digestive apparatus. & Trit-
urating apparatus. 4. Washing apparatus.  With
three fgures, Contalned (o SUeeLeMmesy 299,
Price 10 cents. The same ny mbvr contains an
irceting “ How to

the Bost Results: the Yield of Tar : Composition of | Make Emulsion (n Hot Weather.™
Paruflin

Price 10 cents.
10DINE, EXTRACTION OF, FROM SEA-

D(.sq.rlpuun of o new |
and fmproved process for extracting fodine nml
potash from thoe light ashes of seaweods.
species of seawoeods richoest in Todine.
aund eason for gathering. Preliminary prepara-
tion. Method of extracting the fodine and pot- |
ash. Contained in SurrLEumesr 246. Price
cents,

INDUSTRIAL
Heview of the most lmpnrmn( industrinl ap u-:n- !
tions within recont years, By J. W, \lnllcr

Materials Used in Waeking. Soap. .\ou;'&mry Mnn-
rials Used in Washing. Porfumes. 2. Maferiols for
lln!mr). Printmg, ete. Ink. \Iuclhun Artists’
Pigments, Contained in SUFPLEMENT287. Prioe

. SuprLEMEsT 119,

SULPY.™E OF

Mact ar, P.C.°

SODA. — BY JAMES
A history of the former mothods

und the (new vewlences connected therewit
foll swwed by a ¢« stalled deseription of the author's
new mechanie: { furnace, and of his new contin-
ot system o u.umutuuurmu this unportant
the use of the tear
syston thirty por wn is saved In the manufue-
turing costs; Lo operation is continuous, nod

oo ded by the plant s ty mduced. the
escape of deistertc o aeld Tumes Is supp

and rook salt mway w worked quite os mnlly A |
commaon ', A\ waletonl poperot{n it hports
Anee o meanu e .ﬂm ohiciists, mnlnml n
SUPPLEMENT 247, Yrice 10 conts o
number contains w artiole on a Nev

Todine mnuunul n Sea-

SULPHA;I'E’(?.I: SODA.—BY JOHN RAR.
seription Br‘ be Haseroaves "'3 Tobinson dtm

Best umv ing Plates.—SoprLexesr 2035,

LANTERN SLIDES AND TRANSPAR-
em-m How to make.— By Wm. Brooks. SuerLe-
173, Price 10 conts.

{HOW TO MAKE HELIOTYPIC PRINT
Price 10 cents,

Pll()T(l(}R.\Pﬂl(. ENGRAVING. — BY
ot J. Waterbouse, B.Se, SvrrLzxest 138,

10 ‘l\“r:m. 10 ceuts,
CHEMISTRY. —BRIEI"’ A GOOD MOUNTING MATERIAL FOR

| Carbon umd Silver Prints,—
PLEMENT 172, Price 10 cen

GELATINE PHOTO PROCESS —A

! praotical demonstration of the mode of working
ho golatino-bromide process, . Van Monck-
hoven, Treating of the organization of the

dark-room, the natare of the mnuhinn. the p

Shtion o the ol iis to Cloe the et

wathon o © ewlsion to the

of tho preparcd plates, e.x‘m-n“n ln';rh?m

Francls Dann, Sve-

naing wod intonsifying t hﬂ“
and varuishing. m tw oun. Dr‘
Van Monckhoven, the author, is one of

mulnom “"""‘“"".;‘.‘.’m.'.‘.ﬂ:‘"‘ uho\'o
nrdry?:-.lz» raphy. Mmﬁwmm
MuxT 2 w‘o cents,

RECENT ADVANCES IN PBOTO
nplm-ll

(8% ‘r bney.r. AM
t n‘:.::.\'lp‘;mm m men
b«m Lrodd: !

b fotsmcioed o_m% n

P




WL

- PHOTOTRACINGS
Color.—SurrLeMest

OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT.

mw:,..::' i

ELATINE EMULSIONS, EXCESS OF

GELATINE PLATES — APPARATUR

BurrLes |

ver Nitrato (n.— Addition of Resin. Rotouching,
—Ll!l‘l'l. HMENT 9’0.5. l’rlmoll)o:mll:

oA
HOW TO MAKE PHOTO

i’no'roemmr.—nv a5
A valuable detalling the

in u«s mu OLure o pom um
, and 4 m\ﬁ the method: s of |
tl'lc h'(n:fn: ic 1:;111# a?!.lt'lnu

2 ming H
wlnk{vr - v y—Munn-

tion of p m(' seraphs to enamoels
ni worklnx In colors, under and ovey
rbumlux in, Contained in SUPPLE- |

l-'r’.‘ 0 conts
WWE PLATES.—BY J. H. FOR.

ko golatine dry plates, the substrg.
ﬂm emulsion : how to m\sh the emul. |
31 l:?‘ tllu‘amllg‘rymﬁﬂl\ o'plx:t \with four i
0 odr X, Iustrated
: mn’ x?gd in SUMPLEMENT 272, Price ‘1'0

PHOTO - PRINTING. — BY T. BOLAS,
E.O.S. An interesting description of the colps |
“Woodbury Proces™ of carbon or nuto.
printing. Giving divections, in minute detal’,
proparving the gelatine: making, sensitizing,
Jt tho tissue: and nropnrlnx llm roliet,
monlid, Dmcrlh g the ration
nd presses usod, ¥l direct! ng how the
wonld be dono. (\mmm«:l in SePrLL.
3. Price 10 cents,

G BY PHOTOGRAPHY.—BY
Wh C.8 la'mmbeforet.beSodol

on. & y and Photn-
lolyrla nr feod  Printing
L by wollod Golul

nProc(s. Zine Dtchlnw
and 2tiog '“f”il.u o B u'x;“ ogan.mli
o y
Plates. Prlntlng o -ton  Metal,
mg%‘h‘: !l&xhodso! vin u:’l}
nting.
l‘rlmln(
oents cach.

R R

DRY PLATE PHOTOGRAPHY.—
S A
By D. Van Mo:‘eckhom the |

re before the |
Association,
uno ryplaws are more sensitive than

y wot plates and Dr. Van Monckhoven
Wumuho s will er or later |

Wm;h:; h)und%fm
&ndg ot

Dlrk
ldo&nuldon. () Application of

'An

Gelatino-
ulsion to the Glass.  (3) The Preservation or the
Ruu. mmmmlnme&mat.‘

g prent of the I . (8 The Pyro-
m ) Iﬁﬁ?%&yﬁ"&dmmm&
\esT 308, Price 10 oonts.

PHOTOGRAPIIY. —BEPBODUC’I‘ION OF

g?m-.-% w. 'I'. Wilkinson. SuppPLEMEST

PKOTO PRINTING IN MUNICH.—AL- |
bert's cstablishment. SuPPLISNT 304, Price 10

A NEW SUN DIAL-—BY M. GROOT
:nnisWIm one gure, SurrLEMesT 259, Price 10

PRINTING

Plates~Iy T, Bolns, BL.OS,  Sueeiaoesr 167,

Prive 10 conts,

COLLOTYPES ON ZINC PLATES —BY
J Husnlk, Suprcemest 168, Prico 10 eonts,

BEETROOT PHOTOGRAPHS. —BY M,

Pollet. SurrLamest 166, Prico 10 oents
| FLEXIBLE NEGATIVES, — [IOW TO
mwake. Ny A, W. Turner.  Suprprneaest 195,

| Prloe 10 oonts,

THOW TO DETACH NEGATIVES FROM
:'h:‘!rm(;luu Supports. SUepLeMEstT 178, Price

.IIOW TO PHOTOGRAPH ON WOOD. —
Ry T. C. Harrls. SUprLemext 184, Prico 10 cents,

’I‘IIL PHOTOCOLOTYPE PROCESS, —
PN Bolnw, WOS. Seppnesiest 174, Price 10
COnts.

PHOTOGRM’HY IN COLORS.—BY K
Vorsnacyen, SUPrLeEMeEST 17458, Price 10 conts,

DAMAR VARNISH FOR NEGATIVES:
| To Make. Svrrirmest 169, Price 10 cents,

TO MAKE VIGNETTES BY MEANS OF
Golatino-chromnte, By Dre.J, Bohnanss. SurrLe-
MENT 169, Price 10 cénts

THE PHOTO LITHOGRAPIIC l’ROCES.i
~Iiy Henry Buttor, Stueriewmest 227. Price 10|

cunts.
TO TAKE PHOTOGRAPHS OF

HOW
Objects~By Carl Seller. SurrLe-

\llcruscugk
MENT 21 Price 10 conts.

PHOTO-PRINTING. —THE WOODBURY
Processes, SUurpLeMesT 2138, Price 10 conts.
PHOTOGRAPHING COLORS.—BY FRED.
E. Ives. A valuable paper. ScrpLEMeEsT 216.
Price 10 cents,

HOW TO MAKE A CHEAP AND SIMPLE
| Camern for the Microscope, By T. B.Jennlugs
\\'nh two figures. SurrLEMENT 218, Price 10
oents

PHOTOGRAPHING BY GAS LIGHT.—
By J. Urie. Surrievmest 222, Price 10 conts,

GELAT]\'F EMULSIONS FOR AMA.
tours.—By W, D. Richmond. Scrrnesest 226,
| Price 10 cents.
!  PHOTOMETER FOR THE PHOTO-
’nn\ shilo Stadio. -—bc‘tcrlpbﬂon and figure of & use-

nstrument devised By Dr. Van Moackhoven.
| SvrrLeEMeENT 204, Price 10 cents.

METHODS OF OBTAINING POSITIVES | gas
in the Camers. By Fr, Jahns, Scrprresest 255,

'HOW TO TREAT FADED
for copying.—SuvrrLemest 248, Price 10 conts.

1A NEW DEVELOPER.—BY CAPT. W.
1}());- W. Abney, F. R.S. SurrLemesT243. Price

A NEW PHOTOMETER.—WITH 2| F’IG-
ums. SUPPLEMENT 237. Price 10 cents.

| SUBSTANCES HAVING THE POWER
wl)evolo 10 Latent anumpluc Tmas; 51 ll)'
fam. SUPPLEMENT 239, o 10 con

vm. SUPPLEMENT 229 Price 10 eenu.

Sheots.~Tllustrated. SUPPLEMENT

m
nguEHULBION —NEW METHOD

PPLEMENT 808, Price 10 cents,

PBO'I‘OEM‘RICAL RE
- SuPrLEMENT 2041, P:uexooenstlfm S,

MAKB IN GELATINE PLATES.—.
anu.—mzn. Prico 10 conts.

TION OF D .
VL 80, TP RY Pr &TES

m METHOD OF TAKING TRA}\S-
) ety ~By Capl. Bixby. SUPPLEMENT

: -‘ Y ALHINTS ON SAVING SILVER
Gold Whastes, —By Chu Coopur & Co. Bup-

i “msow. Price 10 co
y 'iPAm—-NEGATWE ROC =
m P ESS. — BY

284, Price 10

IN BLOCK AND
286, Prico 10 cents,

DRY PLATES—ROCHE'S MOD

vdlmlus the Bastinan Gehunu Dry PEM(:F trinEl'
PLEMEST 301, Price 10

now TO TAKE Posrrlvx-:s IN THE
lll!”l F .o{;!eimtn e R
%KPOB!‘I‘ION FOR RENDERING
other Prints Transparent. 13y
0, BUPFLEMENT 297. T uolOcunu

SILVER AND GOLD WASTES, —HINTS
g‘:%nc. By €. Cooper & Co. Buprresest 307,

A NEW METHOD OF TAKING TRANS

m:tzolgrn;;-‘:.‘ 'olgmf'npum Bing. BurrLe-
PHOTOGRAPHIC NOTES —A CO1,

loction of valuable reoipos aod ol
Brerievenr 2560, Price 10 cents. worvations

PHOTOGRAPHIC PRINTINGS —RBY

io}m P lmmn Items of Information on every

of Work, ma Plain and Albumen, Poreolain

and Carbon Printing. Paper for Printing, and it

eation. e Sensitizing Bath.  Printing oo

i pewulite. Tonlog. Fixing the Image.  Prints

g Plain l‘u|-| Permanent Pigment. Printing,
144, Prioo 10 centa.

HOW ENGLISH OPERATORS WORK
h Gelatine Plates. By J. Hay Taylor. An arti-

clo giving the whole rouuno of worlun with goln-

wﬂu lntes In Eoglund, puroum ¢ practical
e, BUPPLEMENT 313. FPrioe 10 cents.

PAPER NEGATIV'EB.-—TNBTRU C'I'IONS

and lloelpo‘ for t'!lus S le
m 95, 10 cen
NEGATIVES, —REPRODUCTION AND
, mnlﬂplloutlml of, By Ernest Bdwards, B.A, Supr-
LNt 308, Price 10 cents.

RETOU(‘IIING FOR BEGINNERS.—BY
Henry Morgan, With one figure.  SUPPLEMENT
276, Price 10 conts,

Cas, Gas Making, Etc.

IGAS AND GAN MAKING —BY L. P.
Gratueap, Pl  The l’mduot-Annlym of uns
from \uluun ooy, showing the ordinary constl-
tuonts uod thelr quantitative relutions.  Desord
tion of the naturo uud pm wiles of the addi-

tonal obseure compo hat onter into the
cumpmlutm of ulumluumm mu The Gus Flame
~Theory of the burnic Products of oom-
 buation, Composition o ooul gns flame,  Totue
onoe of pressure on conl s, l)eurloru on ol
gnn by Mnnduuf in contunot wlth oll, ete,
cxpoerfments,  Contalned In Hum-mun
Prioe 10 cents,

RELATIVE lLLUM.lhAT!NU VALUE OF
the Hydrovarbon Vapors Prosent in Coal (Jua and
their " Quantitative ~ Dotermiontion.— B
Stovenson, Desord M.lou of an mrumt mrlm
of exporimonts by lsnuhlnu y Chomdst ut tllo
Cologng Gas Works, Il have hud tor l.hnlr
rosult thy important diseovery that equal vols
wines of the vapors of  bunzol, toluol, snd otllor
homologuos of this serios of Liydrocarbons glve
whon burped 1o o gas burner, in conoeotion with
conl gus, |,rmuamllmllw mine result in
of llrmmmunu powor, nnd produce n result six
thines s gront as that |mnluuml by the admixture
of the Nmm quantity by volume of hy; 03
wson 0f the othylene or olefinnt mrloa Contain
0 BUPPLEMENT 26 1, Price 10 oents

THE CIHHEMISTRY OF GAS MANUI"AO-
ture, By A. Vernon Harcourt, FORLS, ono of the
Motropolitan Gas Refercos,  An fntonsting
viluablo paper, muwlm(; the Orlgin of 1. Ho
Conl was  Formm irontest  Dogth for (uul
Chnnges In Coal by Heat, Ol froml Coal,

fram Coal, Other Bubstanoos Derived feom (!nn
Varlotion of Conl. Coul Tar and Its Renrkablo
Produets,  Nophthn, Begol,  Croosote.  Anthri-
oono Oil. Piteh Coke,  How Antling Aprmluuod
Muuve, Anthrnoone BuryieMmest 7 Price 10
ounts.

|GAS AND ELEOTRICITY A8 HEATING

TO TAKE POSITIVES IN THE OCAMERA it i by ind st A Oen, eurce, ite
Bmka-ol:{..& B, Obernettor, Sureuesuest 208, [ hoat not only bolng avallnble within n foous of

| ul\lmz SOMe o mlnun—pa culations nbout the wasio
{ of conl due to the oxtravagant mothods now in |

| und how the losses mny bo reduced § and g

PRINTS | 10

Agonts. By Dr. O, W, SBiemons, F.ILS.~An inte
resting lecture on the production of heat-enorgy,
whordin the eminont puthor endeavors to prove
thint for nll the ordinnry purposes of hesting nnd
lm'lllnw. gusoous fuel should bo omployed; but
LEhint for the nttainment of exteomo degrecs of

oxtromoely contraotod Spuon, but also bolng onpi-
bleof producing such Inrgor offocts as will rendor
It use l’nl {0 the arts for fusing Iridivm, platinuam,
fron, ete,, or for offecting renotions umi decom o
sitions that reguire Intense hoat, couplod with
froodom from those disturbing Intfuonces thut uro
Inherent to furnnoes in whioh enrbonaccous fuel
I8 burned, Contalned In SurrnesmesTs 276 aond
R78. Prico 10 conty coch.

GAS ENGINEERING.—THIE AMOUNT
Of capital fnvestod bn gas manufaoture in Amerion,
How this dopartient of énglneorling wos ropres
ponted at the Paris Exhibition.  Dosoription of the
Multitabulay  Condonsor, nnd the Livesey
Sorubber. Contalned in SUPPLEMENT 204,
10 conts

COMPARATIVE

Conl.-

VALUE

~By Goo. 8, Dwight.

OF GAS AND
AN Intoresting papor,

vopue in all civilizod centors \n obtaining the
thermal offects of this fuel; showing how o
reformation of 8o gluring an evil may bo effected,
"nn nyg
out the advantages 1o be derived from the use of
witor-gas, which the author belloves 18 destined
to hecome the " fuol of the future.” Contalned
In SurrLnemesT 216, Price 10 conts. The samo
pumbercontains s valuabile article on the “ Heut-
ing Power of Conl Gas,” by Dr. W, Wallace,

|NEW CONTINUOUS AMMONIA PRO

ooss — Description of a new prooess for the extruc-
tion of ammonin from gas liquor, which has the
merits of simplicity, cheapness, and efMeiency—the
apparatus for the purposes ooccupying little space,
demanding Httle attention, and extracting nll the
ammonia from gas liquor down to 1 part In 2,000,
or 005 percent.  Hlustrated with two figures show-
ing elevation nnd section of the apparntus,
tained in SUPPLEMEST 281, Price {0 cents.

GAS PURIFICATION : NEW PROCESS
based on the Direct Utilization of its Impurities in
the Production of Commercial Salts—An impor-
tant technical paper by G. Valentine, FC.S8,

describing & now method, originated by lnm. of
purifying gus by its own impurities in closed ves-
sels, with the production of various valuable com-
maorcial salts.  Ilustrated with two fgures show-
ing theory of the rooe-aand sectionnl view of the
ugmnnu& Contained in SUPPLEMENT 305. Price

HYDROGEN GAS, PROCESS AND AP-
gnmtus for Producin f-B)' C. M. Tessic Du Motay.
11 description o ‘pmcvss for producing
hydrogen hf‘ th('stmm crsionor aupcrho:;ted sl:;nlm
carrying w a certain amount of naphtha
vapor or its %imk'ut. in the presence of highly
heated Hme means of the appamtus here
described and iflustrated, hydrogen can be
mnllnnou-ly produced by uw employment of
two sets of superheaters and two converting fur-
naoes, which onn be alternately usod.  Hiustrated
with nine engravings. Contained in SUPPLEMENT
241. ¥ cents,

Price
CHEAP GAS FOR GAS MOTORS, ETC.

Con-

t carbon, &
per l.(m cublo feet. Uaetnl for fuel and for gus
on:lnt Contained in SupPLEMENT 305. Price
cen

PROGRESS OF GAS MA‘NUFA et AT

£ e fenieie s i S
VErnors ; 0. Holders

PLEMENT 140. Price 10 cen

CONCRETE GAS-HOLDER TANEKS. —
Nlustrated. SvrrLeMesT 306,  Price 10 cents.
NEW GAS BURNER.— ILLUST‘!ATED
T[IE Ml,’CK B}ELUBION —SUPPLEHENT
301, Price 10 conts.
SIEMENS’

Al ol

Burners.—With two outs. Svrriesmest 301,
Price 10 cents.

FRENCH m%m%c GASJOI;DER.
tion  of 5;’3:::“ PRl e R U G i
cen

CHEAP GAS FOR MOTORS, —SUPPLE-
MENT 8056, Price 10 conts,

APPARATUS FOR THE ANALYSIS OF

ablo np mwl for quic
31« 0 n mnnu

uno

PHYOIOB, CHEMISTRY, ETC.

ELEOTRIO LAMI’S.—A OOMP

-:..".:;ﬁﬂ“ m..

Wwire n -uu'lo'cumt m

' #lso running vory

rnuucxflm I an econom|
Lransim. of L

SMALL BLECTRIO ' LoooyoT 1y

Q:m.—-llow lo "

S

| Condenser,”

| DYNAMO
| persemne of the
| Broguet into the

Go
-ndsmﬁwmpu.newiou uu;nuu sur- tained o

W
REGENERATIVE GAS

Gns—~Description and ll ure or Orsat's n& port- |

Electricity and Electric Apparatus. [¢lt

MODIFIC! All‘ NS
ln]||r|- ! Cre

BOME OF THE

the Microphono and
Hopkxins. Prootionl instruction for mn
ornl now and groatly n.‘;nl d forms «
phones and Microte Jophic The ]
phones here s desoribod ane 1 Hius tigted prec remnr)
ahly simple, easlly constrocted, inexponsive, and
obvinto most of tho defects that Bccen pany the
ordinary formsor thisinstrumoent These micro
yhones used are trepsmitters, oo Bell teiephone
|<|nul|ul| roceivor They nye capnble of per
forming tho fonts usunlly expected Trem mioro
phones, such gx tronsmitting the sound of the
tloking of o wateh, the tinmp of o 1y orant
whistling, music, ol Discctions for making n
now form of instrument fulf)liog the require

monts of both mk ~~|rln.n. und trnprmtning tels

||||r-n- und capnblo of trapsmoitting articulnte
uwulh i loudl  nod ele u)\ aus any of the well
known forms gf tele || It requircs no cull
or nlovm, ns o lovud goun l muda Into 1he mwouth-
ploce will producs # nolee in tho rocciving instru.
mont which may be hears o any part ol 8 room
of ordinary sl Full instructions for o :
an extremely simplo and chenp microtelephe
ontively new form The shinple des lee bhere de

OF
|

soribod, nnd which any one ean ¢ onstruot,
whon placed on the table Indicates in the recely

ing ll"d'|v|]n|n~ the slightest touch on the table or
on tho Insteument ;: In fact, it = capable of doing
all done by other i(nstruments of un anaslogous
charnctor,  This article, Hlustrated with eight
| engraving, I8 contained in Surrieyxnxr 163.
I'u- o l'b centp, The same number contains an
articleon ¥ |n|l Microph ope,” Hlustrated with
on h,.xr leseription of * Ducretet’s New

\h rophone, |I||v~tv ated with o
n deseription of * Varley's Musionl
fllustrated with one tigure.

ELECTRIC MACHINES.—A

recent important rescarches of M,
theory of the Giamme Machine,
whereby ho has suceeeded fn clearing up a nun-
ber of points which have hitherto been compara-
tively obscure in the operation of such appa-
ratus, and some of which have bee n-u]ln sed irre-
concilable with the nccopted theory Hustrated
with twenty-two figures. Contained in SUPPLE-
MENTS 2224 224, und 225, Price 10 ccuts cach,

THE FUTURE DEVELOPMENT OF
Electrical Applances—By Prof. John B. Perry.

An important and inte resting discussion of the
present status and the future prospects of elec-
trical investigntion. Electricity as a form of
energy. Differenco uf}mh mtinl,  Eléectrical mag-
nitudes, Rate of production of heat cajculated
in the shapo of horse power, Transformation of
clectric encrgy Into light and heat. Dynamo-
machines. The electrical machines of the vuture.

Distribution of clectricity. Practical applications
of the principles here discussed, which have a
future L fore them. THustrated with unngrunw
Contained in SurrLEMEST 283, Price 10 cents,

TELEPHONES. ILLUSTRATED WITH
Engravings. —Dyecce's Improvanents in Tdephones :
desc rimm: with nid of a dingram, the arrange-
ment emple f)o«l by this eleotriciun for transmit-
ting mus and ‘other sounds nccordi m his
latest invention. Edison's Reomt i nyen-
tions: %1\ ing rall d(-qupuuu. llln-lnled by B&
ures, of Edison’s Microphone, M ne '1
%‘urbon Disks, Mlcmpbone with Silk ng.

*ile Telephone, Condenser 'l'elephone, (hrbon
Telephone, Tolephone arran;
Sing (-cmwn Te uph(m and Double-Crown Tele-
hone. New d/ mmmmh% e u
u:'luid b) \‘llr l-.dw m‘}}’lﬁ)nn. . owlng!:)
seription and engmay oW e- us is
constructed and hu‘;ul_l is und prn

Stetho=cop fo
figure, ond

«d for office use,

toru-
h. W

leoq.  Desord dun.acoo b
nl'lgst‘roadonn. :tu :: u‘npu:m Méfm'w

tak the plate of a camera. Cone
T et




430

CTRICITY ;
% connected witl

: TRIC CURRENT: NEW
A T fngiet
el otri + 1. The of
als bl quln’.tl by
ts in the promotion
notion of oleotrlo
“two cuts,  Contalned In
10 cents.

CALLS.—BY GEORGE M.

wndl ploto pctionl
o elent O kit
. n Lot
b ih e . . Gescriecl, 4
11 directions also for miak
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Office. Lotters, Parcel Post,
phones. Bavings Banks.  Postal Orders.
nue, Srrpresest 309, Frice 10 corta,

TELE PHOTOGRAPHT. — TRANSMIS.
misbon of pletures (o a distance By Shelford
Hidwell. With four figures. SUrrFLEMENT 200,
ELECTRICAL MACHINES™—AN DM | 150 o 6eING AND BRONZING

prrant #roblem and its Solution.~By Theodore | 240" 2 gy = ;e
s adangtr. A review of the progress mtely | —BY Alex. Watt. Suvriexesr 164. Price 10
pre duotion of dynamo-geoerstors | N

wnd elootrosmotors for Industr Ipurp(m.-s:udlo-‘ ELECTRO - GILDING, — SUPPLEMENT
eificiont ; and & deseription of an electro-motive | 160 Price 10 cents.
%:;‘;‘;‘:,;,::;g‘,’an,*x',;;g,y the author. | ACTUAL COSTS OF USING ELECTRIC

Aare oyercome.
ustrated with  elght fgures.  Contained in | LEhts 1ty T. . Shoolbred. SUPFLEMENT 158.
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Price 30 cents. Price 10 centa

THE HUGHES TELEPHONE. SIX FIG- A CERTAIN MEANS OF MEASURING
erted fnto Undulatory Eiectrica! | 207

Telegraphs. Telo-
. Ho

w.J. w, F.R8, 1 o
m.c'l:”m'. by W.J. Lanesstor, F. R 3 Flgures vo-

I mstrumoent in Medivine. How to Make |
» Most Bimple and Eatertalning Instrument. Curd. |
oM monts. SorrLraesr 187, Prioe 10
oonts.  Also, In mme numbor, A New Mercury

Sound convi Regulating Bicotrie Currente—Ry C. w.
by Ui Conducting Sub g-;:::::. DL, FRS, surrviesesy 171, Price
s In Circnit. The Bimplest Tolephono and the |
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Price 10 centa

THE msnssnz‘z& OF POWER BY
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Electrvity, N. & K Demonsten
of utilizing the m vn’%ug
%l NECERsL et mw'
87 Pricelocenter o

LIGHTING BY ELECTRICITY. BY
C.E. The Lam

Tho
. off"s Candles,
1% in mination, (?l\:llllmnl in
PRLENENTS D8, 19, The Heotr'e Illumination
Of MM. Sauttor & Lemonnier's Workshops, Puris,

with cost, and one fllnstrution, In SureLesest 38, | &

A ption _of Jablochkoff's  Eloetrie €
SUPPLEMENTS 78,108, lﬁ;oo.lou-nnuch.

Com-| MAGNETIC REACTIONS. —BY THEO.

W
v 9l'lm nmr n
ls}gh u
1o Methods of
3\’3 Electric °lu.
ht, The Noise from tho

MICROPHONES AND TELEPHONES.—
Recent Modifications and rovements, Twelve

I
wvings, with full dire for moking and
m l’{"ﬁoo. M. Hopkins, Contalned in St | 2
PLEMENT

63. Prico 10 conta. Theso Microphones
are casily made and alford & world of amusement
nod fnstruction.

lf"b? AC 'l‘bI C ﬁ L SE“I:)&TBANGD. —NEO-
nography. ract 1 shorthand for evory-
day use, By.hme': Richardson, A mostaxccllcl)n
practical paper, contnining fu ) directions for the
aquisition of Pﬁonogtuphy whereby any person of
ordinary intelligenco may estruct himself in the
onographio writing, and acquire a fluent
method of recording human speech, delivere
by tt t spoakers. The author has given the
most ample dircotions for learners, with exampies
Given complete in SUPPLEMENT.
This Is believed to be
{8 the cheapest serles of
nstructions in shorthand writing ever published.

VOSS'S INDUCTION ELECTRICAL
Muchine. — Description ard fllustration of the
Holtz machine 50 modified by Voss ns to give the
ap) tus features which render it of special
value : the .uost lniportunt of these belng its
independence of ntmospherie conditfons, Con-
tained in SUPPLEMENT 201, Price 10 cents,

HOW TO MAKE INDUCTION COILS.—
By George M. Hopkins Practical fnstructions,
wilh full working drawings to scale, sufficlent to
enable any person to make an efficient coll capable
of giving 13§ spark, clurging Loyden jars, decom-
|nw¥nx water, ISxmhu( wus, exploding Dlasting ciar-
tridges, and it will exhibit the phenomena of elecs
trio light in vaouo, SUPPLEMENT 160, Price 10
conts.

ELECTRICAL CABINET.—BY GEORGE

M. Hopking., Description of a simple, choap, nnd
caslly constructed appuratus which the author !
oculls an ** Elootrical Cabinet,” and th  parts of
which, few in nuwmber, nro ingeniously armnged |
#0 that they may b recombined in various wnf's
Lo form severnl ']‘lﬂ('n'nl picoes of appamtus to Lo
usoed in performing o great variely of experiments,
The Cabinet may be arounged to form an Electrio
Engine, n Magneto Machioe, o Sounder, an Electric
u-.-ﬂ u Galvanometer, an Induction Coll, Electrio
Pundulum, ote,  This cheapand effoctivo apparntus
has been devised for amateur experimentors, old
und young, and with the aid of the working
drawings and descriptions hore given, may bo vory
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terosting Instructive parer,
by one of the most ominent ch ol -ctr[e- ns,
CmOLSITa thut the eifeots of magnetism, ike

those of eleotricity, ure of two difforent natures,
faccord ets sot as ourrents or as
charges in the statio state, Stutlo nction and
&ynnmlg m:&llo’l‘l‘ (ll‘o‘l}'r:'odlb How nttlm.lc |tuugr;{susm
digtrl ngnotio system shown
ugnetio phanto fllo offoots which result

s

Itsurmature, Ap fm«mu"t'h S

o e ng this, llng-
notism, from n statio point of view, shown
behave Hke olcc:ﬂctty P: n condenser’
condensation. Romanent otism, and how it
differs from Condensed Magnetism, Illustrated
with gloeven ires.  Contalned In SUPFLEMENT
17, Prico 10 conts,

LIGHTNING CONDUCTORS.—BY RICH-
urd Andorson, F.O8, F.G.8~A papor rond b fore
the British Assoointion, showin, I Bumerous
recorded necidents that it is not suMiciont merely
that lightning rods should be erected, but that
they should be regularly Inspected to see if th(;y

area* all times in order 50 ns to bo real

efficacions, and pointing out that It is from a fail- conte.

ure of such inspection that accidents occur in

lnces nominally protected by condnctors. Con- HISTORY OF TELEGRAPHY.—SUPPLE-
Price 10 cents. The |yt 807, Price 10 conts.

ned in SUrFPLEMENT 249.
same number contains & valuable article by Wm,
‘ll-l. }‘meuu. on ** The Proper Form of Lightning Con-

uctors,"

PRACTICAL USES OF ELECTRICITY.—

By Prof.Charlos A, Young, Aninteresting essay,
in'which the nuthor discusses, in an untechnicu
manner, the extent and variety of the existi
ntppllcnuum of clectricity to the urts of life, an
the rensons for oxpecting thelr rapid multiplica-
tion in the near futur . The telegraph and tele-
ghone. Elootrie alarms, Transmission of time
y clectricity, Eleotrioity in the managementof
explosives, Electroplating, Dynamo machines,
Electric lght, Elvotro-muagnetio ongines. Elec-
tric railwnys. Plowing by olectricity. Electrio
L-iledrivcm. Eleotrieity in medicinennd surgery,
‘ontained {n SurriLeneNt 285, Price 10 cents.

SIMPLE HOLTZ ELECTRICAL MA-
chine. with experiments in statlo cleotriecity. —
By Geo. M. llnpl(ln-\. Deseription of construction
of severul simplified forms of the Holtz electrical
muachine, with working drawings, to enable any
one atslight expense to make o single or double
plate apparntus.  Accompanied by descriptions
of n large number o: highly intoresting and in-
strustive experiments in statio eleotricity which
may be performed with this machine, with direc-
tions for the application of statio c‘v«.ulcny in
the cure of disease. Tlostrated with seventy
engravings.
and 282,
(or I'hu set.

THE BLAKE TRANSMITTER.—AN EX-|GALVANOMETER, DEPREZ & D'AR-

planation of the more obseure anuuf the micro-
phone, und of the method of showing its faults
when such exist in it, and also of the mothod o

locating the faulty spot. Deseription of mlcro-‘ NEW CURRENT OF INDUCTION ELE- | tances to inace

phone,

How to put ur new mioraphones, How
to disgover faultsand

1ow to remody them, How

casily constrocted by oy one possessing the least
mechanical inguoulty. Text Hiustruted with 14
engravings. Svrrievest, No. 191. Prioe 10 cts

\

SIMPLE ELECTRIC LIGHT APPALA.
tus. By Geo. M. Hopkins. Two full-sizo Workiog
Dmwings for Easily Made Apparatus, and three
drawings, showing nll Dotails of Cells, and How to |
Armnge in Battery, with full instructions. Con-|
tuined in Strrranest 149, Price 10 centa,
THE TELEPHONE,—BY R. M. FERGD:
pon, F.ILE., Rewd before the Royul Scottish Boclety
of Arts. Its Construction, Uses, and Waorking fully
and philosophically explained, with four {llustra-
tons. History of the Telephone. Tho Rols Telo-
hone.  Bell's Wonderful sensitiveness.  Differenco
otwoen the Galvanio and the Telephonio lm;‘»ulu.‘.
A curious experiment. Theory of the Telephono,
Molecular Vibmtions of Metals, Magnetio N uslonl
Sounds. OCuuses of tho Bound. New Form of Toelo-
shone. Burrnssmest 120, Prico 10 conts,  Also,
n the same number, a Visit to the Inventor of the
Phonograph.  The Praction] Uses of the Instrument
In Chwmply reproducing Music.  How tho voleo of
the FPrima Dopna snd the Elocutionist mny bo
multiplied and prsorved to all time Usefuloess
of the Phonogmph to the Blnd, to Advooutes, and |
others. Price of the Phonogrsph. An Lmproved
Four, eto,
ON THE SPACE PROTECTED BY A
Laghtning Conduetor An important sontribu-
tion to eleotrical selence by Mr. W. H. Provee, In
which the author shows by the ald of disgrams
the amnonunt of space that will be protoote by n

etic |

the Lorenz Telephone "
an (Ulustrated with 2 en- ?&lch may be ‘lmr'onnal by uny person with i fow
o Call and Morse Combduation ploces -ﬂ;musl—mlmc&m

:

| B ority of muchines over
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|
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| =1y B, Roussenu,

Contalped in SUPPLEMENTS 278, | rino Telegmph Cables—By Androw Jamieson, |
Price 10 cents cach, or 30 cents | C B. With four figures, SUFPLEMENT

l

!

T

Intoresting Fxperiments MoKe. SUPPLEMENT 166, Price 10 centa,

HERRING'S PRINTING TELEGRAPH.~
With (Wustrations of alphabtet. SUPrLEMEST

164. Price 10 couts,

AUTOGRAPHIC TELEGRAPHY.-DE-

soription of Mr. IVArineourt's apperstus for

lnnnnllu%: telegrams in the hand-writing of the
lbo-nl'nl.h one figure. ScPrLENENT 166.

ELECTRO-DEPOSITION OF NICKEL. —
YWoston's now procoss, iy means of which o beag-
tiful, white. Jlu‘llk! product §s obtained. Sur-

m&"&% 128 pric

CHE INDUCTION BALANCE AND SON
ometer—~Hy Geo. M. Hopking, Plain directions
formk{’ tlu'o ﬁmph yet md‘g‘ful o -
. Hughos, and eren
S R A
ey 10 B nyin
spective nnd in detail, un;'.-‘m’c.m tha little mmm:
loal Jugenuity aod a2 o toitiog oo

L cun construct
for himself an In::'r‘llmwm that will yield bim a

world of interest amusemont. SUPPLEMEST, | FLEMEST 192, Frice 10 cents

s e NEW THERMO-ELECTRIC BATTERY
L, B LT s oL | Doseription af Mr. Sudee's spparatus. With tes
of the Electric Light by the uso of various batteries, Sgures. Scrriaxxey 188, Weoenty.

#s the Faure, Thomson, Bichiromate of Potash. Lo | PERMANENT MAGNETS. — HOW TO

Gourunt De Tromelin, and He

ateating, from the expenso thus maky them. The various methods of

ing steel, The kKind of steel 1o be used. ind of
current used.  The timoe required, ete. A
thoroughly {:lcllu-l article. SUPFLEMEST 318,
Frice W cen

ascertained, the
tteries from the
of view of costof working., SUPPLEMENT,
No. 195,  Price 10 conts

EI(BCPBO-HAGNL'I‘S.—EE GEORGE M.

nmm, An of which | NEW KALEIDOSCOPE.—DESCRIPTION
un je the ‘on and tion of eloctro- | 0f a greatly fmproved form of the apparatus
magnets, and which, when not under- | With cuts showing detalls of cocstruction. sve-
st often puzzic the showin, addition, | PLaMEsT 197, 10 cents.

apparatus is construct how the arma- «
tures are armnged, and illustrated with 49 figures | REMOVAL OF HAIR BY ELECTRICITY
exhibitiog the various forms of e ets | _fly George H. Fox, M.D.

Brp 136,
Price 10 cents. T

ON SIMPLE FORMS OF MICROPHONE
Recoivers.—By J. Millar, CE. With five cuts.
SurrLexest 178, Prioe 10 cents.

erully used for electricnl purposes,  This r

especinlly valuable to lho‘q,o who wish to”erp:b-

struct thele own appuratus.  SurPLeEMeEsT, No
182. Trico 10 cents.

NEW ASTATICGALVANOMETER.—BY
Marcel Deprez. With opocut. SurpLpuest 308,

Price 10 cents., THE MIRROR g:'r J#P.éx AND wl’gﬁ
.’,'n'fl‘m?".‘" m"'—mm 170, Price 10 cents.

THE ELECTRIC DISCHARGETHROUGH
Colzn Oil.—B: A. MacFurluue, D.Se. SurpPrLEMEST
308. Price Yeents.

ELECTRIC UIGHTNING BY INCAN-
desconoe.—By J. Swun, SurpLeEMext 307. Price
10 conts.

MAGNETO-ELECTRIC AND DYNAMO.

Elootric Machines in the Internntional Electrion)
hibition ut Paris. SurrLexest 307. Price 10

A NEW CATADIOPTRIC TELESCOPE.
-\v&hmmm sSurrLeest 184, Price ¥
cen

A NEW KIND OF TELEGRAPH CABLE.
—SUPPLEMENT 175.  Price 10 conts

TELESCOPIC AND STEREOSCOPIC
Vision: Fucts in regard to.— By H. Farrand, C.E.
| SuprLEMEST 169. Price 0cents

DYNAMO — ELECTRIC MACHINES. —

HOW TO MAKE TELETHERMOMETERS. :’Jm"{?,%:m;?-o‘,’°m.‘:,§d‘§; A
hic!

circumstances
With two figures. SurrLe- B
MmNt 807, Prico 10 conts, S s'tm,mmmﬂ“g“lu;:)t:e cmrlenlgymot&esenpmm
NEW CONTINUOUS CURRENT DYNA- ¢
mo-Eleotrio Muchine of Hefner-Alteneck.—Full NEW I?K\'ICE FOR MAGNETIZING
dosoription, with five figures. SurrLeEsT 2906, Compass Needies —SUPPLEMEST 170. Price 10
Prico 10 conts. | cents.

ACTION OF LIGHTNING UPON TELE-‘ NEW DUPLEX SYSTEM OF TELE-
phono Apparatus. SUPPLEMENT 301. Frico10 grapay By S M. Banker. With one cut. Sup-
conts. rLevENT 172. Price 10 cents.

ELECTROLYTIC DETERMINATIONS DEPREZS ELECTRIC MOTOR.—WITH

¥

B Sl Glasect and M. A. Yon | oue out: Sureemuexr 312, Price M cents
ECONOMY OF ELECTRIC LIGHT.— THE LONTIN SYSTEM OF ELECTRIC

By W. H, Precce. Suprzmuxt 288. Price 19| Lighting.—Woith four figures,  Surrisvess 213,
cents, , joc 10 centa.

("Ill-‘.)lll.(“\L t%)‘;ERGY AND ELECTRO- A SYSTEM OF ELECTRICAL ST ORAGE.
otd foroe o ) 'nt Galy o i U B . and El¥ ORI
Tlll)":l‘ lllh::"'l"lmull:':l':m'l'uhl:a‘:?)i«‘):w(lngb(l}':l‘\f:::c ' \\'?({l l"l"vof&n‘%‘; n.;;:t:flt-::xn‘r}g.nhho "0
Combination. Chemical renction. Corresponding | conts,

production of heat and enorgy of combination In |

U woell-known forms of batterivs. SUPFLEMENT ELECTROTYPING NON-CONDUCTING
279. Prive 10 cents. | Materials: New prooess for. SUrrLEmest 224,
LAYING AND REPAIRING SUBMA- | Price10cents,

A NICKEL BATTERY —DESCRIPTION
and Hlustrations of new apparatus devised by
Mr. T. Slater. SUrrLEMEsT 210, o 10 cents.

POCKET TELEMETER —DESCRIPTION

and {Hustration of A new and v nlent
: lu; devised l;y Capt, (hnum;t 'i‘.’.": m':::ul.lrll.mn;-
points. SUPPLEMESNT 207,

280,
Pricoe W0 centa

sonvil's Asturie—Hiustrated. By Marcel Depres,
SUPPLENENY 308.  Price W cenis.

telelty =—Now method of producing clectrical norvo | Price 10 cents.
and musclo reaction.  Hlostmted, By Willlam J,

tordjust. Contained in SUPPLEMENT 2560, Price | Morton, M.D. Surrressst 302, Price 10 ceats. | REDUCTION OF OLD SILVER BATHS

10 cents,

THE ELECTRIC LIGHT.—A PAPER
containipg n detalled deseription of the principal
Electrie lamps of recent date, incloding  the
Bdison, Sawyer-Man, Wallsoo-Farner,  Brush,
Maxim, Jablochkofl, Rapieff, Roynler, and severnl
others—with over 2 engmvings. In SUPPLEMENT
162, Prico 10 conts,

'HE GRAMME MAGNETO-ELECTRIC
Muohines, With working drawlngs, dimensions,
and  partioulars of construotion, Hy M, Tresca,
surrreMest 17, Price Joconts,

TELEPHONE CALL, HOW TO MAKE.—
By Goorge M. Hopklos. Complete working draw-
inga and Instructions for making the magneto
Call. Also, diroctions for making several uthor
gimplo Telophono Culls. SUPPVLEMENT 162, Price
10 conts.

EXPERIMENTS WITH THE INDUC
tion Coil, Iy George M. Hopkina, A desoription
of many Intervating and boeautiful experiments
which may Lo performed with the induction ooll,
und uhlclu-lhl‘-u the phenomena pocullar to the
socopdnry current,  Iustmtod with 14 ongmvings,
Experiments to show the Pathof the Blectrie Spark
over Mica; the Notating Disk; Exper! unts w!lh
the Leyden Juri the Fulminating Pano; the Gas
Pistol; Stateham’s Fuse;
Water, and tho Apparutus for Effecting it Gelss-
Jor's Tubes; Gelsslor's Tubes shnwlzl:{ niflcent
Striae; Luminous Points shown by Hell 3 Ex-
perments with the Electrio Egg: tho appamius for
showing the heautiful experiment known

Huehtning rod of nay ghyon dimonsions, lllustrat-
m'!'wnln five flgures, wpon(amud 1o SUPrrLENMEND

I88. FPrico 10 conts, -

siot’s Cascude. SCPPLENIST, No. 168,
conta

'HISTORY

the Decomposition of |

ine. ELECTRICAL HORTICULTURE-BY
‘ﬁls«' wmunu D.CGL, FILS, ScrrieMEsT 303

With ote cut. Suvr-

Ly Electricity. iy H. Stone,
Frico 10 couts.

ELECTRICAL HORTICULTURE. — BY  izurst 260.

C. Wm, Slemens. Sureresent 304, Price W
oents, TROEVE'S E.LE(‘TRIC MOTOR AND ITS
ACTION OF LIGHTNING ON TELE- Applications. SUrrLesest 239. Price 10 cents.

phone Apparastus.—SorrLeMest 301, FPrico 10
oonis,

INTERESTING FACTS ABOUT ELEC

Ctriolty and Gas. By Dr. Slome
OF TELEGRAPHY. — SUP- 239, Price 10 conts. e Buvenmume

rreMust 307, Price 10 cents

4 3 - 'THE HELIOGRAPH. -- DESCRIPTION
TEMPERATURE OF THE ELECTRIC rOved & Tom
Light.— Ity ;»‘. Rosettl, SuvrrLemest 239, Price :t':n{;u' f“\\"l'm"::,:: - By pist Ander
10 conts ‘ Price 10 cents.
ELECTRO.CHEMICAL ANALYSIS OF R ;
Moetals. - With one  figure. I‘:'vm.mlm 2WH. Lmns&?&wn%mmw“m

Prioe 10 conts,
DYNAMO - ELECTRIC, CONTINUOUS!A SIMPLE TRANSMISSION DYNA-
xlnommer. By Elibn Thowson. Sorrremext272.

Curront of Hefuor-Altenock.—~Ilustrated.  Sue-
10 vents.

PLEMENT 996, Price 10 cunts, ’
MAGNETO-ELECTRIC AND DYNAMO. SOUND FROM RAD oy
3{,,:,‘: R .~ TANT ‘B’h&lmf. ~

Kieotrio Machines at the Parls Bleetrical Exhibl-

tlon ~BUrrienest 307, Prico 10 cents.

ELECTRIC LIGHTING BY INCANDES. s FRay
ooy J. Swah. SUPFUEMEST 307, Prico E{.‘mﬂ I‘,g DRAWING Aplze“m
(LEEL I E N MM m LLNS -[mg
ELECTROLYTIC DETERMINATIONS

and Separations. By A, Clisson and A, Von Rels. | ot Y
SuprLesmest 290, Price 10 conts,
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m odmsum.um 247, Price 10
ocents,
HEAT IN RELA’I'!ONA TO CB;-ZMICM;
otion.~Ry Henry Allen, A review of some o
0 | lt’l” that have rocently been olitained by
ox ters in the hranch of physics kKnown as
therma-chomistry. Doseription nrnrpnmmmmd
by M, I.R'rwnlum in iy onlovimetcie doterming.
ns. o fundamontal prineiples of thermo-
!strl\; ol‘"vlnlnml. Jooomposition of watow
hy mota ction of hydeoohlorio ackd.  Sul.
fdes.  Nitrio acid, Coutained in SUPPLEMENT
. 10 cents.
EKOWE  POCKET HELIOGRAPH,
Major Macgregor's, Deseription and Disgrams of
an exocodingly ohoap, portable, casily constructodl
heliograph, which isnot lnble to get out of order,
:gd whkﬁn iw; m"hf"ﬁ"}" u.\m:llinrly eltlreett‘vo r«:r
whio —sending shgnnls
mgmu'ﬁrmc -oh:r ra'?: mustma-d "wnh
two ﬂzum Contalned in SUPPLEMENT 25
Price 10 conts,
CAPILLARITY.—BY GEO. H. STONE,
AM. Aninteresting lecture wherein the author
makes the suliject of capilarity olear by means of
simplo exporimoents and explanations without ro-
sorting to the higher mathematics. Contalned in
SurrreMext 238. Price 10 cents.
HEAT AND LIGHT.—BY ROBERT
Ward.—An able and interesting review of somoe
of the former and present theories of solentists
to account for the production of heat and light;
with comments by the author on a few of the fal-
Jacles on which such theories have been founded,
Contained in SUPPLEMENT 259. Price 10 conts.
WATER IN STEAM.—BY PALAMEDE
Guzzd, C.E. Measurementof tho Water
Sospended in W gfnn;. What has
- been done, with full a New Improved
Appamstus. Measurement oﬂ. Water Mechanically
m.&wgmmﬁa Mothord of Oporeting,
gm-m 114. Price 10 conts. :
"ler_E gllioy OF %%TDB.—BY LEWIS 8,
motal coused 1o tho
m Irdu flow, \m{h mathemationl caloula-
fllustrutions.  SUFFLEMENT
0 oents,

THE FLEXIBILITY OF MARBLE.—
&k& one figure. SuPPLEMENT 308. Price 10

INSTRUMENT FOR TESTING LIGHT-
ning Hods—Illustrated. SurrLEMEST 296. Price

PEKI:‘(-)')(ENA DE“VI":‘-IDPED BY HELIO-
et IRt as 510, Pace3t e

PHYSICS WITHOUT APPARATUS.—
ey P S e e
MENT Price 10 conts.

SPRENGEL-PUMP.—ESSAY ON 2 A
TRO -ﬁ:;'w:'?:{m of Bpl;g.;rd-m%
%M% SurPLEMEST 303.

Pump.—With un ﬁxne. Scrvlmt 289.
, ROIIGE;EX;?&RWNTS WITH—BY
89, Prioe 1o cents. 4

o @

~ ONHEATGENERATED IN A MAGNET

% e ‘F&’A‘mmnmaos.rug
| AIR THERMOMETERS—BY E. R

‘ ‘ag,‘:{: ; nh-mg. mngsm. Pd%’?o

L TR w. GAUMET'S NEW
s m-n B e o
. COMPRESSED ATR CLOCKS. —DESCRIP-
Tmﬁ""“ ﬂ“"w: m:&"ﬂ?"n.um.“"""“ g s

COMPRESSED AIR CLOCK.—SUPPLE-
‘xEsT 298, Price 10 cents.

L

) B

s HOW TO MAKE A SIMPLE EQUATO-
- rial - By B Lasmut. Scrrresest 291, Price 10

A BIMPLE, RAPID FILTERING, APPA-

and  Light.—A Jecture delivered at the London
vatus~By V. F. Davenport, M., It two | Institution by Dr, (. J, Ladge, o whi:
Sgurce. EnT 281, Price I0 conts. dizcusaca .‘,‘,‘,,""“: fully, i Eauiam:?‘huﬁmf
w oo nnd m L
PLATEAU'S FILMS.—A PAPER DE- /| refation hetween electricity and Hght. (.\'3.'&;:3
seribing  some Interesting  ox monts  with | 10 SurrLovest 275, Pr{mlo conts. e
* Plateau's Flma” a suljoct of physios almost  DUmber contains an article on some * Interosting

mmntm with fifteon

lenored In text-books.
outs. Prioe 10 cents.

FurrLesaxy 160,

TBE'R..B‘}'I?VAL OF WIRE AND IRON
from "‘7 l m‘;:'&h elght cuts, Supr-

PHYSICAL PROPERTIES OF THE

stmosphere.~SorrLenesy 157. Price 10 contx

THERMOMETERS, —BY R. J. MANN.

0 comon thermomaoter, and how made, Rensi.
tive, Maximum, Minlmum, and Negltering Thor-
wometers. Hadiation Thermometers ; Clock e

pormometens ; Doopeson Thermometers ; Belf-
moving aud Resristoring Thermometers.  The uses
0 which the Thermotnter I put, ¢te. SUrFLE-
¥ENY 80, Price 10 conta.

- , — A
Suntunt aniniorut

wents made by Mr,
lmmgn may bo p -
bo- | on Punchi;

8. produced by different gubstances, and upon the

82, Price '

1 red
B e e I
OXYGEN FROM ATMOSPHERIC AIR.— | six res. Contuined in SUFPLEMENT 283,
Tiustrated. SvPPLEMENT 300. Price 10 cents, | Erice 10 cents.

MDBG. Prioo 10 conty
RONCALLI'S MELOGRAPIL—DESCRIP-

on and Llusteation of an apperatus for reoords
e musion] notes whon playing,  Contatnod in
SUPPLEMENT 274 Price 10 donts,

THE FLOW OF METALS —BY DAVID

Townsend, Valuablo experiments, with ton ongs,,
through thick plates.  Evidenoos of o
Flow of Metal. Effect of Flow on Dimensions,
Dunsity, ote., of Plato,  Linos of Lonst Roslstanoe,
oto, nohing with nond poross tho gmin. Praotiond
noptications. SBurrnesext 110, Prico 10 conts,

THE PHOTOPHONE, — DESCRIPTION
by Prof. Alex, Greaham Boll of the now apparcitus
glmto shono) for the production and reproduo-
fon of sound by means of Hght, and explanation
of the principlo involved thorein. Sclonfum and
ta propertios.  Experimonts with selenium.  Fx-
periment with light as n lmulum-r of sound,
Resoarolies by Messrs, Talntor and Bell on tho
rostatanoe of “erystalline selenfum within mnn-
nuonble Hmits, %’hom]lhnulu tennsmittors,  Ar-
rangement of appartus for tho roproduction of
sound by Hght., 'Oll-«lm)(t'lupllulu‘vlmm* reoely.
ors. Contalned In Suprrresmest 246, Prico 10
conts. ‘

PRODUCTION OF SOUND BY RADIANT |
Boergy.—An important contribution to Physioal
Bofence by Alexander Grabinm Bell, wherein tho
author describes in dotnll the most recont re-
gonrohes of himself and My, Sumner 'iinter on tho
action of radiant enorgy upo  various solids
Hauids, and guses: and also thelrexperimonts upon
substitutes Tor solenfum In eleotrienl recolvers,
upon the measurement of tho sonorous effects

nature of the rays that produce sonorous effects. |
necompanied by fourteen figures illustmative of |
apparntus used, Containoed in SurPLEMENT 281,
Price 10 cents.

NEWTONTIAN TELESCOPE FOR AMA-
tours.~Desoription of un  excellent Portablo
Telescope designed spcclulll\- to meot the wants of
Amuteur Astronomers. With tho aid of a scrow-
driver and other simple tools, any one, by follow-
ing the directions hem[;i\'nn. onn construot for
himself, at the cost of a few dollars only, an
fnstrument capable of performing most of the
work done by telescopesof high price. Tho body
of the Instrument is constructed on the lattico
Y‘t‘-lnclplo. need not weigh over four pounds, I8

us well adapted for moving in and out of doors
ecasily, and takes but little space to store i, THus-
trated with one engraving. Contained in Surene-
MENT 179. Price 10 cents,

A SIMPLE MERCURIAL AIR-PUMP,—
By Geoo. M. Hopkins. Description of an casily
constructed and inexpensivesprengeland Golssler
ale-pump, which may be used for all purposes of

exporimentation in place of the ordinary pump,
! With the description and figuies here uf\'un mﬁr
one can casily make this apparatus for himself,
. the materinls being few and cheap, and no glass-
blowing being required. THustrated with ton ex-
lunatory ires.  Contained in SCUPrLmEst
24, Price 10 cents.

Abstract of u paper by Mr. W, H. Precce, where-
in is described a mriu of experiments under-
taken by him to determine whether the cause of
the photophonic phenomenn  discove

METHOD OF OBTAINING AND MEA-
suring vegmch Vacun with a modified form of
w mp.—A by Prof.Ogden N, 3
ing a form of Sprengel Puwmp
devised by him, which is construction,’
and with which
one

xpens f Dasipuiation
Ve, CAsy O u 3
he obt-lnes vacun -'; high as hun-

L N B KL
O t Heat n ter, —
o vy Lo vy Al g Bl D g
the Boynl Bomsty. shortte Be Drings i poien
0 Ly, n )

novel l{;do of {uung the m.u.m of udhn‘
heat to gaseous  matter,
instructive offects have been obital
in Sovrrexnyt 272, Prico 10 conta.

RELATION BETWEEN ELECTRICITY

Eleotrionl Roscarchos.”
‘SPE(YTRUM ANALYSIS APPLIED TO

| the Bolur Systom A very lnstructive loeture b

| Dr. Willlamn Hugslos, wiviog an exosed 4
| teresting raums of the resilts which have boen
| obtalned In recent yours by o study of the stars
| through spectrum analysis.  Contained in SUresLs.
MEST 281, Prico 10 cents,

THE WONDERS OF LIGHT, — AN IN.
tervating lecture recontly delivered bofore the
Soofuty of Arts, by W, I, Preccn, Showing the
Theory of Light, Bopamtion of Whlm'l ht into
Colore.  The Now Luminous Paint. ritfeial
Lights; Candle Light: Of) Light; and brief ki
tory of Gas Light. Heat wnd lehl ddon th
FElootrieal Light. Flootrien] Light and Gas |
compared.  Coptalued (o SUrrEsssT 225,

THEORY OF THE PHOTOPHONE.— |}’

Ingly In. | Tatus

'OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT,

THE PHENOMENA OF FLUORESCENE,
Ny BEdward It. Hodges, Contained In SurpLe-
MENY 258, Price 10 centa,

THE PHOTOPHONE.—AN INTEREST.
Ing necount of the experiments, S0me years ngo,
of My, Willoughby Smith with the substance
Solontum snd the discovery by him of the intlu- |
onoe of light thercon. An lmportant series of |
resenrches which led =ubseqguently to the dovel.
opment by Mossrs, Boll and Tainterof an entirely
new  brnoh of philosophion] mguicy—FPhoto-
honlo Solonos, An fmportant contribution to
ho history of thoe Photophone,  Hiustrated with
four fgurves, Contnined n SurrLemesr 270,
Prico 10 gonts, The sume number contalos un
abateact of 0 papor by W. H, Preece, on “ Sound
from Radinnt Enorgy."”

| THE VISCOSITY OF GASES AT HIGH

VORTEX MOTION.—BY PROF. 0. REY

nolds.—A Leoture dellvered at the Royal Tnstitu.
tion, New Princlple of Fluld Mation, and How
Discovered, Charnotoristion of Smoke Rings, Ed-
dles In Water, ote, and thelr Mathemnticnl Heln-

tions, Nautieal and other Appliontions, eto,, with
Benutiful Experlments. Surrrasmest 85. Prico
W0 cents.

WAVE-MOTION.—BY PROT. OSBORNE

Roynolds, F.R.S.  HRead before the British Assooln-
ton, Laws of Wave-Motion, with oxamples and
N!rc-t- fllustentions. Toterosting Annlogy betweon
Wave-Motion and Transmission of Light, Hent,
Bound, oto, Now Views on the subjoct, with Matlio-
matical Domonstrations, SureLesuxt 96.  Price
10 centa,

ARTIFICIAL, PRODUCTION OF HAIL-

Exhaustions. By Willinm Crookes, F.RS8.—Ab-
stract of o paper read before the Royal Soclety,
whorein the nuthor describes an eluborate sorios
of exporimonts undertaken by him to ascertain
the nmount of vikcosity or Internal friction pos-
possed by various gases In higa  veacun.  Tho
following toplos nre disoussed: The viscosity of
nir: of oxygen: of nitrogen ; of carbonie anhy-
dride; of enrbonie oxide ; and of hydrogen, The
spoctrum of hydrogen. Intluence of aqueous
vaporon the viscosity of alr. Discussion of results,
The ultrn-gnscous state of mattor., Contaloed in
BUrePLEMENT 277, Price 10 cents,

ON THE MEASUREMENTS OF THE
Lengths of tho Waves of Light, preceded by short
necounts of the Undulatory Theory of Light, and
of the Phonomens of Diffraction and Interference
of Light—ly Alfred M. Mayer, Theories that
have beon put forth in regard to light. The undu-
Intyvry thoory and facts out of which it has boon
wooen, Experiment to show that one serieg of
sonorous vibeations meoting another series cinuso
sllengout thele pliceof meeting, Philosophers led
1o seck for slmilar actions in the phenomenn of
Hght. Tho ovlobrated experimoent of Fresnel on
interforence of light described and explnined,
Huyghen's explanation of the manner in which the
waves of ether, causing light, nre propaguated.
Deseription and ox‘)lmumun of the phenomenon
of diffrnotion of light. The various curious phe-
nomenn connected with the diffeaction of light,
and an oxplanation of them. The method of
measuring the lengths of the different waves of
lght which cause in the eye the sensation of color,
Spectra nnd Fraunhofer lines as viewed through
the ditfraetion grating. Description of the Spec-
trometer., The action of a grating on a beam of
light traversing it explained. How the waves of
Hght are measured with a grating and a spectro-
moter, Musoart’s improveient 1o the process of
measuring wave lengths. Table of wave lengths
of tho principal Fraunhofer lnes of the solar
gpectrum, Desoription of Rutherfurd’s ruling-
engine for cutting diffraction gratings, with
twelve figures HHustrating apparatus and expori-
ments, Contained in SUPPLEMENTS 175and 177,
Price 10 cents cach.

CLASSIFICATION OF THE VARIOUS
Forms of Enorgy.—By Dr. 0.J. Lodge. A paper
of importance to those interested in the science
of Physics, Ably treated under the following
headings. 1. Newton’s Third Law. 2. Definition
of Work, 4 and — 3. Denial of * Action at a Dis-
tnce.” 4, Definition of Bncrsg. 5. Definition of
Working Power. 6. Conservation of Energy, and
First Law of Thermo-dynamics. 7. Possibility of
Various forms of Ene%-. 8. Classification of
the Forms of En: . 9. The Fundamental Forms
of Encrgy. 10, etic and Potential Ene
the two Factors in the Product Work.
sformation from one Form to another,
12. Further Subdivision of the Forms of Energy.
13. Classification Table. 14 Distinction betwoen

Entropy. 15, Distinction between
A U le and Useful
and Useless Work. 16, Reason w ¥
of Avallable, and 17, Why
Planetary Ene i3 Unavallable. 18, Heasons
why Molecular is much of it Unavallable.
10, t of Availability of Atomic and Eleotri-

cal Eng . 2. Dissipati f En g -
tained ﬁ:?m “s?n!":-loo locgl’;u. 5
OPTICAL TELEGRAPHY. — DESCRIP-
tions of several of the most approved incthods

By W_J. Millar. An interesting disoussion of the

are bm-:d ltup':v'::l::ﬁlly b:fore u.l in ltlt:odl;"
ing pur p mnﬂlmé tzi;eo’vlluf;: FAST PASSENGER LOCOMOTIVE —
Motion; : ¢ M 3 | Two figures detal construction
Encryy. ?ﬂnulnod In SUPFLEMENT ivsf"’?'mo fust Mu::d I?'Somlgu% ns uw‘s-&:
10 cents, miles un h%ur). th n dng:mlro driving
THE PHONOGRAPIH. — LECTURE BY "‘“’e&"" ft.6in. 'l(n diameter, 'Wg""! bullt for
Prof. J. W. 8. Amald. What Sound k. Musicand | $he, Bound Brook line between New York and
§°"" W“"’“‘h&&w How wo Hoar. | 4 attention. MW
ocal Sounds made Vi, u-uoﬁnm ar -
m Svrriexest 119, conts.

THE ORIGIN OF T
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existing
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FALLING MOTION.... :

stones, Rain-drops, and Snow-flakes, for the prrpose
{of studying thelr Formation.—A bstrct -»J Papor
rond before the Manchester Litorary and Philoso-
hical Society, by Prof. Oshorne Hoynolds, F. RS,
I'wo Figures. SBuppLEMENT 118, Prics 10 conta,
Also, in sumoe number, the Divisibility of Gold, and
Curious Faots in Gold Mining; Liquefaction of Hy-
| drogen ; Gallium, oto.

f PROF. JAEGER'S NEURAL ANALYSIS
~Explanation of Dr, Jueger's new discovery of
“Neural Analysis,” an operation by which the
muscle norve Indieates graphionlly what the nerye
of smell smolls, and wlmn‘u- norve of taste tastos
~these nerves being intfluenced in the ecme man -
ner by matter which is apprecinble to taste and
smell, a8 the chemical gensory nerves are.  Ilus-
trated with numerous diagrams showing the
curves produced by the inhalation of smells of
different objects, 6. 7., the curve of joy produced
by the odor of pears, curye of anger produced by
the odor of rancid butter; curve of nausea pro-
duced by the odor of bad drinking-water; and
various other neural curves produced by smelling
different substances. Contained in SUPPLEMENT
256. Price 10 cents, The same number contalng
an article on ** Clothing in its Relation to Health,™
wherein Dr, Jueger's ideas 1n regard to the use
of wool for clothing to prevent diseases are sot
forth and explained.

ON A FOURTH STATE OF MATTER.—
By Wm. Crookes, F.R.S. A substantiation by the
nuthor of his previous enunciation of the exist-
ence of o fourth or ultra-guseous state of matter,
Explanation of the constitution of mutter in its
three states of solid, liquid, and gus. The mole-
cule: what is it? The necessity of classing it in a
distinct state or category by itself. Matterin the
fourth state the ultimate result of gasecus ox-
paosion. A gas nothing more than an assemblage
of molecules cnntem[::ucd fromasimplified point
of view. Contained in SUPPLEMENT 238, rice
10 cents.

ON THE CALORIFIC POWER OF FUEL
on Thomson's Calorimeter.—An {mportant paper
by J. W. Thomas, F.CS., F.I1C., in which the
author points out the disadvan of Thom-
son's calorimeter, and recommends a new and
uniform method of procedure to ascertain the
relative calorific lpmn:r of different coals, and by
means of whioh the great ditferences in the results
obtained by chemists may be overcome. Contain-
ed in SupPLEMENT 288. Price 10 cents,

ON THE APPLICATION OF ROTATING
Mirrorsto the Measurements of Minute Lengths,
Angles, and Times. By Alfred M. <
Wheatstone's Experiments to Measure the Vi

of Electricity and the duration of
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SuepLEMENT 303, Price 10 cents. Apparatus. Advantages. Hinstrated with throa | sent jiself: and an
HOT ICE—BY PROF. THOMAS CAR|254. Price 10 cents. m“'"“ o
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IPFDC'I'AOF THE IOEON OF AIR
thes, b%.w. "i"&ma&ﬂ%

in th are entirely new to science. The

Peopeiies ot Rl hatss e Bk that hE A

not to the ,w t mworunm"&
but to the of air, and that to procure
. o i ottt oo
the latter is to effected.  SUPPLEMENT. No. 164.
Price 10 cents.

THE 1DENTITY OF THE LINES OF
Ong?awhh zxioluu - lubowul: Pho-
read & Prof'.orrlwa ﬁupgm ":{‘:’:f‘“ Am&&”{
PLEMENT 194, l%rkm mnt; o

SOUND AND THE TELEPHONE.—BY
Clarence J. Blake. A paper read before tho Dritish
Soviety of Telegraph eers.  'Tho Human
Hearing Ap) tus.  Acoustical Exporimoents with
the Hummz\mmm\n& How to Muke Sound

Delicacy of the Telephone Disk Move-
ment. An tion into the Conditions of Ar-
ticulate Sound. ¢ Curves for each
gomunt.etc..m SUPPLEMEST No. 148. Price

ON THE DETERMINATION OF THE
Number of Vibeations made In a second by a
Tuning-Fork, with Examples of the Uses of the
Tuning-Fork as o Chronomoeter tomark and regis-
ter minute intervals of Time. By Alfred M.
Muayer. The Tuning-Fork, an excellent Time-
keoper. Experiment to show how it may be made
to serve this purpose,  How the veloeity of rota-
ton of & wheel may be measured by a Tuning-
Fork. Descorintion of the apparatus for showing
this, How the apparatus Is used, how the caleula-
tions ave made, and the results that are obtained.
The Jaws of Talling bodies written on a falling
plite by a Tuning-Fork, Exmmples of it applica-
tion to such purposes. Experiments to show that
with such a simple instrument all the lJaws of fall-
h?( hodies may be shown, and a permanent record
of them preseryved on the smoked plate upon which
lbcf were truced by the \'ibmting{‘rurk. The ve-
locitles of cannon balls measured by the 'I‘unlng-
Fork. Description of the npf’amtus known os the
Tuning-Fork Chrouoscope. How it §s used to de-
tormine the comparutive velocities of cannon balls
fi\'vn by various T‘mllum of gunpowder, pnd the
wportance of such tests to the eficlency of an
army. The speed with which the nervous motor
and sensitive agent travels along the nerves mens-
ured with the Tuning-Fork. Explanation as to
how the fork is used almost universally in physio=
logical experiments to time tho specd of the
nervous motive agent and the controtile waves
In the muscles. Tho graphic results of such an
exporiment shown by means of a figure, The in.
teresting focts that hivo been observed by experk
ments of this kind on man and the lower noimals,
THustrated with four engmyings. BOlEsTIvFIo
AMERICAN BUPPLEMENT, No. 160, Price 10 cents.

THERMOMETER SCALE. — A VERY
Useful Combination Scale, full Size, enabling an In-
stantaneous Compurison of Numbers oo the Fah-
renhelt, tho Reaumur, and the Centigrado Ther-
mometers: with Formulm for Converting tho Units
of one scnle into Units of aonother Scale, SUFFLE-
MENT 141. Price 10 conts

Chemistry and Chemical Apparatus.

CHEMICAL REAGENTS, BY MALVERN |

W. lles. Importance of Purity in Chomnical Re-
ents. Enumeration of Impurities Doteoted in
mmonium Hydrate, Acetate, Carbonito, and

Chloride; Ammonia Iran Alum § Ammonium Sul-

phuto; Arsenio Salts; Burium Carbonute, Uhloride,

and Nitrate; Calehum Chloride: Chromo Alum

Hydroohlorie  Avid;  Hydrodisodio  Phosphato ;

Mignesinm Sulphiate; Nitrle Acld; Plumblo Aco.

tato; Minium; Potassivm  Antimoniate, Oxalate,

Hydmto, and Sulphate; Sodium Acctute; Stick

Powssa: Sodium  Oarbonate: Sulphurio Iscld:

Sheot Zine: with chameter of Impuritios and Name

of Manufactusvr.  SUPPFLEMENT 98, Vrice 10 cents.

HOW TO MAKE LAGER BEER.—SUP-

rrLeMesT 217, Price 10 oonts,

MANUFACTURE OF RULPHATE OF
Ammonia, with dotafls of apparatus.—SUPPLE-
MENT No. 208, Price 10 conts,

PHOSPHORESCENT SUBSTANCES. —

Bartum sulphide, strontium sulphbide, caloium suk

phide (Couton’s phospborus), calelum and anti~

B i i Bk o
0 ¥, s m 3

Diete practical nrtiole, SupPLEMEST 818, Pric10

vonts.

CATION AND SOFTENING
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ES OF CHEMISTRY.—BY HEN-
: The following clements are
& w with tholr Atomie

: ¥, Important Compoun
% fum, 'rbuunum'.”m:'.

and thele Compounids,
ﬁu( .

ol Potasslum, Sod).
Ltk !
% g:'w i um, and “um""'#“'}!",'..“‘:

th, and thete Compinie

Iron, &
: = ‘ M Silver, Gokd
m, oren ver, o
" nm, Nbodlum.rﬁumldm.‘;h-
um, rnd their Compounds.  Orgunio

. loohol; Biher: Acotio, Oxalie,
wreh; (!ollAnlo“a: l,um«iln m": id
R "
MENTS 145 145, 168y 158, Price 100wt omnin:

UANIPU;LA‘HON OF CHEMICAL AP-
wltuu- wruphuvuhmmhlo nis to

oulun? oning cork stoppors ;
mrln"tnm\ bottlos ; lnnnln:.mbm; ‘nm'wﬂ'n:
of corked vessols, ote.  Illusteated with
m; Contained in SUrrLEMENT

By ollou AT A descript "‘.".10“"
— " rROURDAN. ption read bofore
B e e S ption anl before
adopted by the author in his examinations of crude
sotmhmm. refined potroleum, naphtha, and rosi.
uum; “ocodnl by an lnteresting account of the
geogmphical d tion of oll-bearing strata,
a‘m rocessesof obtaining the orade product §

A Vl]lllbh tables showing the hydrocarbons
thit have been elimina roleum, and
comparisons of the olls ob from various
of the world,

o specific vi ote. Contained in Sur-
AT 20%. TP 30

EXPLOSIONS FROM COMBUSTIBLE
Dust.—By Prof. L, W. Peck. An interesting loo-
ture, demo that all combustible material,
when finely di in the form of a_dust or pow-
der, will, under propoer condl burn with ex-
plosive npldls. 1t polnts out how and why dis.

us umu{ occur in flour mills
and in manufactories, through the
in theair of mill dust, tour of different and
of starch ; tho chomieal position of the

gives oo,
latter materials; explains by a few simplo experi-
ments what takes place when they como in con-
tact with n flamo; and shows what n iglous
power these materials exert vlvll‘wn they burn sud-

Iy In a oo Fpace. ted with four
wﬂnlﬂ. Contained In SurrreMest 166,
ce 10 cents,

ALCOHOL IN NATURE.—A DETAILED
necount of the remarkable researches of M.
Miin of the Agronomic Institute, Franee,
which led to the unexpected discovery that nleo-
hol oxists everywhere distributed throughout
e Rcn. hoving b, Ssaratis, ped
Vith six res, showing the ap

anulysis nn“;lutho fodoform ¢ s obtained with
the different materinls ox mented upon. Con-
tained in SUPPLEMENT 288, Price 10 cents.

THE CHEMISTRY OF BREAD MAKING.
=y Prof. Graham, D.Se. A recent lectursg be-
fore the London Society of Arts, treating of the
peaullaritios of ovens, the chemical olmnﬂou
which tuko I|)luco in the loaf during baking, tho
number of loaves that may be obtained from 100
1b, of flour, carbonie ackd breads, how bread is
digestod, the chemical nction of saliva, how to-
bacco should be smoked (If smoked atall), value
of bread and other foods, average composition
of various articles of food, why the Inborer noeds
fut, mechanicnl equivilent of food, welght of food
required to ralse 140 1b, 10,000 1. high. Contained
in BUPPLEMENT 222, Price 10 cents,

PRODUCTS OF COMBUSTION.—BY
Thos. Wills, F.C.8. Locturo delivered before the Bri-
tish Associntion of Gas Manugors, Heat o Modo of
Motion. Bpontancous Combustion of Iron. Decay
and Combustion Identionl, and Samo Amount of
Heat Evolved in Each Cnso,  Chemical Aotion and
Spontaneous Combustion of Zinc-ethyl,  Phosphor-
us set on Firo by Water. Combustion of Bisulphide
of Carbon. Inflammability of Coal Gns, Curlous
Differences resulting from tho manner of Firing

un~¢otton. Combustibles nnd Non-combustibles

of Alr required for Combustion. Il umlnmlnr Fu-
els—Candles, Sporm OIl, Gas.  Amount of Vitlation
of the Afr produced by Gasburning and Respira-
tion, \'cntﬁullon. and its Curlous Dependence on
Bullding Material. Enormous quantities of Alr ro-
quired for Coal Mined, Dangors from Orgunio Mat-
ter In Ventilated Rooms,  Products of Gas-combus-
tion, and Injury to Motals, Book-bindings, ote., by
tho Sulphurous Aold from Gas, SUPPLEMENTS lhl),
140. Price 10 conts caoli.

ON THE CONSTITUTION OF MATTER
in the Guseous Stato, An fmportant and valuable
Contribution to Sclence. By Charles  Adolphe
Wurtz, Professor of Chemistey ot the FEeolo do
Medoeoine, Paris.  Belng o leoture, with brilllant
exporiments, recently dolivorod by him at tho Royal
Institute before tho Chomionl Bocloty, London,
This looture ombodies tho Most Hecentnnd Acournio
Informntion Clmwrnln;i the Constitution of Mt~
ter, nnd shows the Most m\mrlunt Advinocos Mudo
in Chemistry. Itexpluing the theory of Moleoulos
and Atoms, and presonts In cloar nnd conclse forma
vastamount of information, Contulood in SUPPLE-
MENT 156, Price 10 conts,

SPONTANEOUS COMBUSTION.—A
per read bofore the Sooloty of Arts, Londan, by
gllum W, Vineent, FLIRRE, Anublo Bxposition, clears
Iy explaining the nature of Heat; how 1618 pro-
(rumt by disruption and by combistion § how spon-
taneons combustion results; effocts of formonti-
tion ; spontancous combustion of Oonl § Kpontano-
ons combustion on ships; how ocarbon spontane-
ously lgnitos; Phnul?{v'u Intervsting Exporimoents,
SoriLedEsT 81, Prico10 cents.

SUSPENSION, SOLUTION AND CHIEMI-
oal Combinat mn.Tny \;! '(l,‘ln I)nljlli-h‘t‘t'mt.ng. I(tn:y }E‘xmﬁld
" of U 0
' Efi:}:i'.f'zﬁ,s}%'ﬂ.'gl"fn”'éau Bolutio th Inyostim-
or

Solutions, resu in Four Con.
tons with é!bg 3 1'3‘. Price

ounts,

'VEGETABLE COLORING MATTERS.—

mon the necessity of lght in do-
’vx:l‘g'g:'nc th?(g;oono Plants. Chomlul‘{'h-m
of ocg)lorlnx mm&)m& o(“.‘\’mumul
! nstruction o g
«3}",‘“ in Flowers, surrl.umu?o.
Lo

HON AIR AND WATER —BY

}Ag’ﬂON or BEA-W“A!IFR thO:;'unI;bEnAD
'gt!lln‘ ﬂg;hmhml &;m %y‘_\:'m. l.|'
SCrrLEMENT 70

Also numOrOus m notes,
e Price 10 conts.

JOHN
Tyondall. An exevodingly lnlrnnllnr lovture, be
Ing one of & course of kix deliyered before a Juve.
nilo audienes at the Royal Tnstitution, eplaining,
In the luckd style of which Prof, Tyndall ‘s master,

all the important lnws and phenomena relating 1o
r '”.'.') \ul.nr. Contalned Jo SurrLesest 220,
onitn

CHEMISTRY OF THE POTATO—-VALUE
of the Potato the Starch Manufacturer and the
e By AL B R
et Y voemil o e L L)
the Alkiline and Domaio Lakes of Californin, Do
termination of Ammaonia, the Action of Sea Water
on I and Copper, Proosedings of Chemical So-
Setion, ote,  SUrPLEMEST 70, Prioo 10 conta,

'DETECTION OF ALCOHOL WHEN
and W Iy M & New Test, with fall Dince:
g:&:\':‘ for Appiylng, SureLEsesT 95.

CRYSTALLIZATION TABLE—BY MM.
Finot and Bortrand. A table of valoe to chemiss
and phacmaoiste, -hovlnf the palnt at which the
evaporation of cortaln solutions is to be interrapt.
od 0 apder to umuo‘nu

onaling. m ‘80?. m
0 conts,

CHEMISTRY FOR AMATEURS.—AN IN-
toresting collection of experiments, lustrath
some of the fundamental traths of cbomln'g. ane
requiring for theie performance only the addition
of aoapieit Inmp aidd o fow test tubes, (Hustrated
with engravingsshowing—Reaction between nitrio
wcid and Jron; Experiment with Phamob’s Ser-
E:m: Formation of Crystals of lodide of Cyanogen;
perimont with Ammoniseal Amalgam: FPyro.
horus burning in contact with alr ; and meroury
orming an amalgam with golil. Coutalned in
SUPFLEMEST 2560, Price 10 cents.

EXPERIMENTS FOR BEGINNERS —
A valuable sot of experimonts for nors in
tho art of dyeing, the !nrlm ming of which under-
stundingly will sorve to make clear many of the
otherwise obscure and puzzling passages which
the learner finds in the text books relating to his
art. Contalned In SUFPLEMESNT 257. oo 10
cents,

CHEMICAL EXAMINATION OF VOLA-
tilo Olls,.—A rupcr by Prof. W. L. Dudiey, of
Miami Modical College, giving In & compaot and
convenlent form the properties and tests which
are d by ch sts and pha ns the
most relisble for the various impurities contalned
in volatiie olls, The adulterants and tests for the
samo are given of the following oils: Anise, Bor-
tter Almonds, Cajeput, Cloves, Copaiba,

I’ ot

,Kt‘)?lumhr. Erigeron, Jun';g‘cr. on, Mustard,
Peppermint, Rose, and yme., Contained In
SuPrLEMEsT 287, Price 10 centa.

GUNMS, RESINS, AND WAXES.—BY €, G.
\\'l:lonl Lock. Strrizumest 800. Prico 10
oen

DETECTION OF LEAD IN POTABLE
Waters by means of Powssium Bichromate—~By
E&I;::y Harvey. Strrremest 300. Price 0

HOP ANALYSIS, PRINCIPLES OF.—BY
Dr. G, O, Coch, Surpresust 308, Price 10 ceuts.

FURNACE FOR THE MANUFACTURE
of Sulphido of Carbou.~Illustmted. SUPPLEMEST
299. Prico 10 conts,

CRYSTALLIZATION TABLE.—SUPPLE-
MENT 8308, Price 10 conts.

MERCURY, DELICATE TEST FOR.—
SurrLesest 203, Price 10 conts,

'THEMICAL ACTION IN A MAGNETIC
}-3:‘«_!'."—.")‘ I'ra Romuen. Surrnesest 293. Price

DESTRUCTIVE DISTILLATION. — B
Owen Merriman,  Svrrnesmest 306. Price 10

conts.

PREPARATION OF NEUTRAL OXA-
| Into of Potnsium.—By E. B. Shuttleworth. Sup-
| PLEMENT 306, Price 10 conts,

DETERMINATION OF POTASSIUM.—-BY
L. !.. de Konluek. Svernument 306. Price 10
oents,

ON THE SEPARATION OF HYDROCAR-

emperature Produced by the l!lnwrllm. Quuntl!ﬁﬂmu Olls from Fut Olls,Iy A. H. Allen, F.C.S,

SurrLEMENT 307, Price 10 conts.

ICHLOROPHYL. —- PRINGSHEIM'S RE-
Leent investigntlons. Surrnesmest 293, Prico 10
| cents,

| DESTRUCTIVE DISTILLATION. — BY
| *Owen Merrimn, " SvrreLesesT 306, Price 10
gonts.

THE DETECTION OF LEAD IN POTA-
| ble Waters by moans of Potassium Bichromnto,.—
| By Syduey Harvey. Surrcemest 300, Prico

| 10 conts,

DISINFECTION BY NITROUS OXIDES.
| —=With two fgures of French disinfecting apparns
s, Surrnesest 201, Prieo 10 cents.

RAPID DETECTION OF THE PRE-
ponce of Water in Aleohiol and Ether.—~By Carl
Mann. Surprpemext 289, Price 10 cents,

SOME CHEMICAL REAGENTS—SUP-

PLEMENT 206G, Price 10 conts,

SYNTIHESIS OF AMMONIA.—SUPPLE-

Munt 200, Price 10 conts,

APPLICATIONS OF ARTIFICIAL COLD
(o Industeinl Chemistry ~Hy J, W, Slater. The
future of feeoging machines as the antipodes of
the furpsee, SUrrLesMestT 254, Price 10 cents,

TIN CRYSTALS.—-METHOD OF MANTU-

U fueture and the reaotions of the salt upon varions
| natural coloving  muatter,  SUPPLEMENT 249,

Price 10 vonts,
PROCESSES FOR PURIFYING OILS

with alknlivs. =M. Blondoau, Sueenemest 246,
Price 10 conts,

THE MaNUFACTURE OF NITRO-GLY-
corine, Surrresmest 243, Price 10 conts

METHYL CHLORIDE —ITS CHEMIS.

'CACHOU DE LAVAL.—MODE OF PRE-

paration of the color, dyeing cotton velvet, Oxing,
Ayeing cotton yarn, fxing buth, compound colors,
oalioo printing. SuprLeMexy 238, Price 10 cents.

|THE NEWER ARTIFICIAL COLORING

Matters dorived from Renxine. Hy It J. Friswell,
YOS, Svreriesmesr 232, Price 10 conta

INEW METHOD OF PREPARING SUL-
phureted Hydrogen, By J. Fletohor, P8 This
wocess s n smple, cleanty, snd olegunt substitate

i L i the okl met o, mnd will sutted for smnil

| private laboratories.  SUPPLENENT 203,  Prioe 10
ornits

CAUSTIC A].(‘ﬂ"f"..—rrs. ?&?BA OK
i‘-?.ilﬁtr.'.”’i'..ﬁf"‘ s 169, “Fice %
oents,

CENTRIFUGAL APPARATUS FOR
Purifying Gass. - Deseription and figures of new
apparatus lnventod by De, Otto fiesun. SUPPFLE-
MENT 173, Price Weonts.

ARTIFICIAL SYNTHESES OF ORGANIC
Compounda. - By John M. Stilliuan. Sorriesesy

165, Price 10

NITRIC ACID. — AN ECONOMICAL
method of reproducing it from the lower ox

in order to make it available in many indust

on where 1ts cost now rendor (ting
hlm-ﬁ Bornard C. Maolloy. Surrremest 165,
. Prico 10 cents

PRESERVATIVE GASES AND VAPORS

for animal substances. SvrrLexest 1656, Price
10 conts.

HOW TO STRENGTHEN ALCOHOL.~—
SurrLexest 186, Price 10 conta

HOW TO TEST THE DYE OF COLORED
Fabrios.—surrrenest 187, Price 10 centa,

NAPHTHALENE ~-ITSHISTORY, CHEM-
“";' and mode of prepamtion. SUrrLeEMesr
183. Price 10 centa,

CHEMICAL RECREATIONS.—BY PROF.
 pideed, U i g Loy B
oxidation. m?rn.nm 1'38. m’» centa,

PEROXIDE OF HYDROGEN.—BY GEO.

E. Davis., Preparat ypreservation, and value
in analytic lnvuﬂ‘k:‘om. SurrLexesT 184,
Price 10 cents,

THERMO-CHEMICAL INVESTIGATION.
~By M.M. P. Mulr. A new mothod of rescarch
which promises to throw light on those phono-
mena claved under the nume of valency. SoP-
PLEMENT 185« Price 10 centa

THE CHEMISTRY OF PLANTS.—BY R.
Warington. Sorreesest 175. Price 10 cents.

'GAS AS FUEL.—A COMPARISON OF
| this with other colorific agents. SUPPFLEMENT
175. Prico 10 conts,

|HOW TO DISTIL MERCURY.—WITH
‘two res of appamtus. SUrrrExesT 216,
| Price W centa

HOW TO DETERMINE THE SPECIFIC
.‘vauxv of Liquids.—~With one figure. SvrrLe-
| MexT 216, Pricel0cents.

A NEW QUANTITATIVE ANALYTICAL
Method of tensive Applicability.—By Prof. A
Classen. StrriemMesT 205. Price 10 cents.

GLOVER'S TOWER FOR MANUFAC-
turing Sulphuric Acid.—With four figures of
plant. SuPPLEMENT 258. Price 10 cents,

Pharmacy, Ete.
P ok Yaoat s S sl S
— unh) ractical u
the prepamtion of Permmel-lx&ncn. Wf&’ﬁurmm
for the K\r‘l‘m“on of the most promioent and
Fopuhr rfumes now on the mnkutidlmcﬁom
‘or the preparation and compounding of the ingre-
dients, ete. The Formulse hero given embrace the
tmmmdon of the followl mes: Jookey
Club, Moss  HRose, White Victoria, Fas,
Bouquet, Musk, Patchouly, Millotleur, Yiang Yiang,
Spring Flowers, Wood Violets, West Tube-
l’“mngtste i m%ﬁ’lo&w h)'u‘nooo' - Suie
ni, ¥
m.mr.g.hs. Prico 10 cents, -

ot R AL LR iy
coutical and Chem u - . F. t.
A’ Compact, Umwcnlost. and limr’;omh S P
went tor Working, with cost, nod four engravin
showing arrangement in detall, SUPPLEMENT 99,
Price 10 cents,

gognwo& OR\ OTTO OF ROSES.—BY
G W, k. A very comprehensive T.
Sources of oil of m.w.r:l'hc o!u)-&loldln mm
History. Chemionl composition. Where the rose

irdens are loosted.  Method of cultivation.
Manner of extrioting the otto, Adulterations.
Value of the exports. Contained In SUPPLEMENT
275. Price 10 conts,

NEW DISTILLATORY APPARATUSFOR
fiasmicl fuers, g, Mool
ton, mﬁ@cﬂpﬂon nn!a( ne Cut of Sl that
Proved its Suporior Bllicienoy, Surriasvesy :f&
Price 10 cents,

HOULGRAVE'S GELATINE EMULSION.
Additional doetafls by the anthor (i regard to pros
paring his colobrnted  Golatine R;ruhllnn or
glholo}rmuhm purposes, with formule and full
¢ l;(lx::u ons‘r‘ml' :ul'nu lll‘l‘ll\:]l“‘lilllﬂ ﬁ& dc.\.-i’nl?,som
an reatiof or_develop s n

SuverreneNt 211, Price lo'wn ¥

TR AR Rencasoheen
udlada Saponarvin ~ty H, Colllor, R o8 In
tho dotermination of dx

bing asratiin -t WAk Kot Seh
i,

bark, ul Although APODRCEOUS

(\“:-trncigl‘; gnn boen tho nhj‘i:g ot‘l‘x‘:rlm‘m nves-
ha an:gm- wnd
tho most

8 u:;nn‘.m ': g-ulu’ (vlnul%’:’ld by 1
nssist ns
fotory of uny '3;’;\& b:‘\"?boon ublished,

talned'in SurrLenest 200, oon

MmO number corxuh\n o viluab por ]

um%:mor.l ‘-}q “Minoture h«u an Emul-
v A \}

s
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r Aisin
o given wmmm lu
u mu to::go el ont
‘ mm 0w wnm‘m
ful substanee.
Prive 10 cent=.

' Am B IN HARMAOY BY |!
A tios, Recon-
Onn '°6l tmmm. vf&l‘sﬁf’ ﬁ\t‘l‘g

‘m‘ ¢ lmclo M-

mntmom of

m‘g‘, ';,':in%\;‘ m&k}i}.’“ s mmmm o Todide

lnl lnhncm ol
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»dllh-

hseverul

hwmnwuﬂmh\xﬂck& Price

THE ESSENTIAL OIL OF GINGER.—
Br J.O.'.l‘hmh, B8, SureLeyest 308, Yrice 10

YARD AND TARM

WL Mllmtm fomsof m Cov-
orl’ch (lin |1 . Divec-
) onu nn

oéum ,lwlé e:g::d:::%

ILINTAR ROOFS.—AN TIMPOR-
1ll|mtnmwl by 650 m‘nron

valun! Io or
7}1’%: I ';'.?Hr il tho prlnolfm! styles o
Hnoar ron now in uke. Bmbracing t
nlwl of of tlw rent mlway depot or

of m}‘

worn of Frnos, Parls,  BUrpLenests 40,

the No

5 49, Prico 10 cents cnch,

CONCRETE WALLS,—~A PAPER CON-
tadndog o hine worth urlmm considoced by every |
fm‘mm‘. and designed to dlnpn SOme ot the orrone-
ons notions thnt anea held fn vegand to b iding side-
DAL barns, llluml shiows how nn' old barn ¢nn
ho pidsod, nod i gond concreto wall pliced under
£ 80 08 10 give 08 good astabile s i under & new
b, (:’lw-u plata and full directions how to rudss
the old bart, how to make the conerete, nnd how
to budld the wall.  Damonstentos that tho old side- |
l?Il plan 8 unneosssivy. Tells bow to bulld tho
driy f\\\m)'lilmll Bums up tho total cost, SUPrLu-
arNT, No, 188, Price 10 oonta.

COMPACTED BEAMS. TABLING, IN-
denting, and other methods of (‘mu\hlnim{ ll--num.
wm\ other Su ons for thoe Usi Vood in
Works of Magunitude, and Useful Historieal Exame- |
ples. SvepneMest 117. Price 10 conts,

AOW TO BUTLD A GREENHTOUSE.—DI-
roctions and Dimensions, witli eloven fdgures,
PLEMENT 14 1. Prico 10 ceuts,

(‘ONCR’DTD DWELLINGS.—READ BY
H. Bahbage bofore tho Adokide l‘huowphh-nl
Soclnt,v Details of a Suecesstul and Instructive Ex-

NITRITE OF AMYL.—JTS VALUE AS A
domestic remedy. SUPPLEMENT 200, Prico 10
oents.

NOTE3ON GU\[S, RESINS,ANDWAXES,
L A ’n°'§mnn°:‘n1‘"“?§..'L'.’.'.h"‘ et
i ° ()
P'% %‘;:-‘I:i‘.uz.\‘r 300. " Prico 10 conts,

EXPLOSIVE COMBINATIONSIN PHAR-

ey —SurrLesesT 300, Frico 10 cents,
HEA PARAIFIN OIL IN PHAR-
‘nsw y Ching, Symes, Soprresext 3104 Price

STEAM BLOWING APPARATUS FOR

With ono figure, SUPPLEMENT

‘GELATINE FOAM—BY RUEBEN
M—Sunmn 300. Prico 10 cents.

ARCHITECTURE, ART, ETC.
ﬂuﬂdings and Construction.

LOGN CATHEDRAL.— A FULL
g‘nﬁlu;suﬁon of the celebrated Cologne Cathe-

ith history and architectural pameulnm tectu

in SuPPLEMENT 257,
:ﬁ»‘”“&" ll.‘l‘tonremarkuble historical
wﬂh‘ﬁ at Cologne, 1n ‘honor of

in 1830,
Inx ol the Outhodral. in SUPPLEMENT
ongraving (llustmting the pluo-
jnxof this Cath
W’“'

mmlon

ninl Capstone of ™l
vice 10 conts eacli, or 1 conts

» 136, withan illustrated
M?RQVED CONSTREU CTION
CONSERVATORIES, ete.

& | FIREPROOF CONSTRUCTION. —

valuable Important
Deacriptions 58 Stodel Phes
. of oonstruction hmz
{4 ,é'J. ith, Architect. Wi
"lan No. 1 exhibits the construc-
e . L dwell-

oomplete,at a
Plan No. 2ex

ble 23 1t from "' W Ot
; a.zmamnm'&g
ot e st ot 1
10 the Bre-

an Inedl:‘

r presenoe, wi
91. Price

 ARTISTS' HOMES — A SERIES OF
Ll mmuu.zm thedwelling houses of
rebitoots, and saulptors of

in M‘s'

ol 'ﬂﬂ'{%m%mn Purnt Clay
'.l

| cusslon of the

[u riment. A Dwelling constructed omlrole of Lime
Conercte—Walls, Roof, Staircases, and Arches fif-
teen foct fn width.  Svernemest 111, Price 10|
Nuts.

TTOW TO BUILD CONCRETE WAT.LS.
Practical directions how to build walls for harns,
Ldwellings, and other purposes, by the conereta me-
thod, ﬁh fsthe most economical &ystem in use,
SorrLeMENT 13. Price 10 cents.

THE MATHEMATICS OF CONSTRUC-
tion.—By R. G. Hatfleld, Architect. The Graphi-
cal Representation of Straing; Valuable Formulne ;
Rules, and their Aﬁplicnﬂon to the Constrnetion
of Floors, ete,, with illustrated dmcrli)unn of the

Walker Art Gall er) Liverpool, and the Great
Church of mmnm. ortugul. SUPPLEMENT 96.
Price 10 cents,

SCHOOL HOUSE DESIGN. BY F. LANG-

don, Architect. With Engraved Plan. Being a
new and excellent design for villages and small
cities; comblulng- strength, beauty, and conve-
ence. _ Also, an important and exhaustive paper
on the Vonulu!inn und Warming of School Houses,
B Dr. F. Winsor, SUPPLEMENT 98. Price 10
een

TR or S
of the fouawms Cnt‘.lhaod ons'tgltfor tci:sgl‘;g:lgl:‘le

1ol heauty and proportio blished inthe
Suwwnzm ({s xoll!)wu': ng'a&ad

Snrm.mmls o L

tmpx.m\'z 169,
ol i
dral, SUPPLEMENT 219
PLEMENT

al,
B rad, Surmnn 285, Chichestor
\ SUPPLEME \1290.N?0l o

asyow  Catheural
Surm.mn- 300. Price 10 oA oanh; 3

CONCRETE BUILDING.—DESIGNS FOR
Six | cottages bl‘l‘ﬂt‘(‘)f"‘s conerete, vit‘g elc:;:;t'lggs‘ of t'l::
lng'tediems. method of mixiu“g:s m.‘nnd
A pas the concrete, cost, By ogxry ncau-
MENT 20. Price 10 cents. oy
FORCE OF WDTD HOW TO ESTIMATE
R Formuhs!orl'om of th
mmnmfsatnﬁmml’itdxes vrlththmﬂcu
Surerenest 109. Price
PAINT IN CON’STRUCTION BY ROB’T
Chemical Consti-

READ
F. Schumann, C.E.. before the Amerlenn Insti-
b’w of Awldm Wltho?ii Figures, um

ronwork. ot
i T wm

Price 10 oenta cach,

HINTS ON BUILDING CHIMNEYS.—  Ammonine,

Byn a-nml Morse. SopprLesMesT 163, Prico 10

|HOSPITAL OF ST. ELOI AT MONT-

lier, France.—By Frederick J. Monat, M
B Ok R s Bor Dris 20 ooty M.

g(b)l?r '("OVP'RJNG —AMY;;\ LUABLE
* for Tose OO0
%b&u :3 !l'a:d: ol: room.' Bvr::umhi‘s?

DRIVING NAILS,—PRACTICAL HINTS
on the subjeot. SurpLesest 267, Price 10 cents.

FLOORS FOR HORSE STABLES, BEST
Materials for—SurrLesext 308. Price 10 conts.

DURABLE COATING FOR PRESERYV- o

Ing Zine Rools.—SurrLeaest 200, Price 10 conts.

Architectural Materials.

Qe A8 L ST HATE
tute of Archl um-"’l:omd«m. 'yoxo Ythg-no.’;.lll;lnr‘-
subjoct by ‘mmllmml

This lecture and oxtended

Ml‘

th
| subjoct. are mulm“l’ In BurriasesTs 26 and

Prico 10 oents each,  Thoy prosont & lmolm

ullding, in

mnlud by dotalled desoriptions of
? publbb.-! in the lollo"ljnu‘num-
N Mum InNo, 231 : Mr, Marcus |

in 0. 233: Mr, W. Hollid {
Ty COIIn llumt-f’- in No. nQI 4 M ."ru'::ﬁ

u?h Purm, "umuanml In N¢

} D’g;’"&" In l\n 248 Sir I-.
r. [ 355 .

13 ur. ?.ubr Va rinsep's, In

shin'e.in No, 267 : Mr, Alfred

ll.":'.";‘ n;-h‘z;lo )‘(r'v"nigzmrl“ rl’r "
s t Mr, whm's, In No "rice 10
conts oach, or $1.9) for the outire series,

¥ prosen
of valuable information
il pon conereto

BETON CONCRETE IN ARCHITEOT-

ure and annu-rlnql with 20 dUnstrations.

Bridge ;: Erie R. ‘ortagro Vinduet mlmd

Betan ; Boton Dwolllngs and l-mmlll Brook

N. Y.: Beton Church; Twton € ‘ulvert Llnln ﬁ

It. R.; Boton  Archios, Chureh Toacery, cw.

tined Raillway Tunnels; Boton Pavemonts;

Inn' Strongth of Beton : Superior Strength of 1eton
Arches, cto, BUFPFLEMEST 118, 10 centa,

Sur- |

SUPPLE~

IRON A8 A BUILDING MATERIAL.— |
A oomprohionsiye voviow, giving tha objectlons to
the Arohitootural Uso of Tron, und fts Advintages;
How to Prout Tron Avtitionlly; Whatn T Irfl""”'
Bullding 143 Cost and Wrought Tron under FPirog
FValinblo ﬂllunw&!lnlm How to Usa Tron In Firoe
proof Btruotures.  Supenssest 71, Price 10
conts.

INCRUSTATIONS ON BRICK WALLS.
By Wil Mmutwine, The varions causes : Bricks
PBurned with Conl Phees; Sulphate of Magnesin
Dampness: Bifect of common Mortar, Bemedies,
Ao Roport of the Sub-committee, on the same sube-
jw-t‘ nppointed by the University of Pennsylvanio.
[Rurrneamss 1298, Prico 10 conte.

NOMENCLATURE
Stoned and Htone Masonry.— By James R, Croes,
| William 13, Mervill, nud Edgare B, Van Winkle. A
‘lilllll umt hotore the Ameriean SBoplety of ¢ i\ll

Golooers,  An oxhuustive article on Stone Cat-
ting and \lumm\ virlous Methods of Dressing,
and "Tools employed, with 34 ilustrations,
Lteon Tools, Austrted, with Dimensions and How
to Mako,  Hguared, Quarry-faced, Pitched-faee
and Drafted Stones, lubble, Cut, Pointed, and
| Orandulled Stones, oto,  Axed or Peonn Haommeored
nod Patent Hamme wod Stonea,  Bush Hammaored
nod  abhod Stones limnmnd Panels, Rubble,
Bgunred Stone, Range, Random, and Ashloe Ma-
sonry, 3 ascentions in nll, with practionl instruc-
tons, Surenesmest 113. Price 10 cents.

CAST TRON BUILDING FRONTS AND

thele Decoration—By.J, . Putnam. The strength,
dombility, n-munnlnwnlvllll\. Hghtness, and
vconomy of dron, Right and wrong modes of
decoration. Tron combined with terri-cotta with
oxcellent effect, Surpnemest 100, Price 10
Im'ulﬁ.

THE CEMENTS AT THE CENTENNIAL

Exhibition. lh({ A, Glllmore, U. 8. A, The Port-
x Jand Coments and Their Tests, andfour methods of
I Manufaeture, Thoe Naturnl Quick-setting Coments,
{utes Materinls for Coments; Loealities: where Ob-
ll\llll‘(l $ \lll‘l'lﬂn Usos for lhc various Cements; A
I.nr;m and Valunble Tabular  Statement of the
Crashing nnd Tengllo Etrength of ench variety ex-
hibited and Names of Exhibitors; Excellent articles
nn Conerete Constritotion and other Architectira)
rlu'm l;l'llﬁllc(?l'lllg subjects, SUPPLEMENT 64. Prico
0 conts.

ON THE PRESERVATION OF WOOD.

By J. Clurk Jetferson, A.RLS.M. How to store tim-
fhor. How to mensure timber and judge of its
?‘uullt Couses naod Prevention of Dry and Damp

ot. ‘Dumhlm) and Presevvation of timber in
Mines, The throo methods of Artificinl Preserva-
tion: 1, Conting timber with Tar, ete. 2. Removing
Sap by water or by stean, 3. Im n_guutimz the
wood by o golution of ¢ommon salt, Sulphide of
Barium, Sulphate of Zinoand Copper, ote. A valu-
nblcg:mcdoau papers SUPPLEMENT 119. Price 10
cen

BETON TUNNELS AND ARCHES.—AN

nportant pu[_wr. showing the recent successful
aspplication” of beton to the ling of railway
arches whore stono and bricks are from various
causes fnnpplieable.  Beton is impervious to
witor, makes a Hghtor and stronger lining, and is
less costly than other matorials.  Iustrated with
five engravings, showing the a lg‘!'l)litmtion of beton
1o the lining of arches nn tho e Railway. Con-
tained in SuppLesmeNT 227, Price 10 cents,

OF BUILDING

CHEMISTRY OF BUILDING MATE-
rinls. Thebearings of chemicul seience on certain
prominent maerinls used for building purposes,
such ns slonos. llmcs, mort's, cements, briel
nmrblc.lctc. : vief account of the gene
principlesof chauustry The chemical substances |
whlch cnter into the composition of the above-
named materials their characteristics, and direo-
tions for asce ing thei: presence inany min-
eral. 2. Bxumlnation in detail of the soveral
varietics of stone found in the carth, both
mrds the proportions of
their chemleal and other
tained in SCPPLENENT 279. eo 0 cents.

CONCRETE FOR EMBANKMENTS AND
Duwne.—SvrPPLEMENT 306. Price 10 cents.

THE DURABILITY OF REDWOOD.—
SurpPLEMEXT 308. Price 10 cents.

OXIDATION OF BUILDING MATERI-
als.—SUPPLEMENT 278. Price 10 cents.

ASPHALTUM. — A COMPREHENSIVE

or industrial

cnﬁn pvlnga{ lhowxn; the mh-blg lormuon of
tion of nmm:udo Pt g
and thio mode of e e e:nm
in SopPLEMEXT 276, 10 cents.
TS, — LENTIC, MAR-
tin's, Keene' l’h ;gdmuuo. Por
Cements, nnd

'

Maiin Stones: Aﬂlﬂehl
n Ston Stone, and Insoluble

with Uses of Li G{n'sn
mm &mu m&gn.l'::ir 8'-."

°°".".“§'

i '... P
148, %ﬁm g
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| ORNAMENTAT,
Hmw in Floral Design.
| BUPPLEMENTS 15, 18, 834, 115,

.w VA:WABLE PAPERS CONTAINED IN THE SCIENTIFIC A..\ncm(ml SUPPLEMENT.

Drawing, Designing, Ete.

DESIGNS, —3UGGES-
by, F. B Huhm-. F8.A.
Price 10 cents

each.

Direotions for Making Chenp nnd Elegunt House-
hold Ornaments. SUpPPLEMENTS 7. 112, Tmitn-
I tion of Inladd Wood, with Praciieal Directions.
SureLEMEST 10. Price 10 conts cach.

Marble Clock, Sverresmest 36,  Clook In Car-
ton-pierre.  Sorenevext 99, Candlestick and
Candelabrn, Soproepsest 69.  Vase, Clook, nnd

Candelgbrum, Style of Louls XIV. SUFPLEMENT
64, Prico 10 conts ench,

| Dnmapsconod Ormamoents from n Shio Ill. BUPrLE.
sMuNe 120. Bilver I ||up Pondant. SUPPLEMEST

Nine- |

l

i
:

of its geological origin, mode of | 249,

45+ Antiquo Marble Vi SUrrLEME xr 98, Prica
10 cents each

Carved Panel Ornoments for Wond nnd Metal, for
Stove Doorg, oto. Sureresists 36, 48, 50, 63,

81,82, Priceldconts cach,

Designs for Lamp-posts, Sovrresests 4, 44,
108, Tron Window Grilles, SurperuseNts 44,
B80. Tron Rallings, Gates, and Baleonies, SurrnLe-

MESTS 70, 014 117
60. Prica 10 conts e uh
SBtono Monument, with
117. Cement Ornaments.
Chimyey-pieces.  SuprLoaesTs 51, 121,
case, Jucobean Style. SuprLEMExT 53,
Unm nentdin Carton- pit e, O h i
106. Celling of Boudoir, Painted. Sun
116, Designs for Freseo Palnting,
102. Prico 10 cents each.
Marquotry Ornaments,
136. 0Old German Carpet,
pestry, Painted and l\ oven.

Pricé 10 cents each.

Writing Table and Chairs, SUPPLEMENT 43.
Inid Card Table. SvurrLesest 31,
er-pot stand.  SUPPLEMENT b5,

Iron Stairs, SUPPLEMENT
SUPPLEMEST

1.
Stalr-

Balling.
SUPPLEMENT

SvrPLEMESTS 66,
SUPPLEMENT D3.
SULPLEMENT

In-
Bronze Flow-
'The Table 48 an
Objectof Art, with 12 illustrations of the several

styles, SuprLemesT 58, Carved Duffets.  Sup-
PLEMENTS 674 123, Chalrs. SurrLemisTs 83,
92. Tuble, snlr\ of Louis XIV. SCUrPLEMENT 7 l.
Upright, P fano.  SurpLEMENT 100, Huarp., Sup-
rLEMENT 101, Price 10 cents each.

Sixteen Designs of Majolica Tiles. SUPPLEMENT
107. Omamental Designs for Scissors, Knives,
and Forks. SUPPLEMENT 77. Gilmmal Finger-
Rings. Svepremext 43. Modern Italian and
|French Jowelry. SUPPLEMENT JO4.  Coflfce-pot
'of Oxidized Silver, Srv-l-l.rmr-:.\"r 79. Book Cov-
crs, SurrremesT 91, 128, Price 10 cents cach.

Fence and House Trimmings, 20 Designs, Sup-
PLEMENT 68, Price10 ¢ents,

From one to three large Engravings, with a De-
seription accompanying cach of the abova designs,
the whole series being illustrated by about one hun-
dred and sixty engravings, The designs are chosen
from Modern, Medieval, and Ancient Sources; from
Germany, France, and Italy, and illustrate all the
leading Styles of Ornamental Art, Price 10 cents
for cach number.

SUGGESTIONS IN DECORATIVE ART.

— A beantiful series of illustrations of various ar-

tisti¢c objeets, offering  valusble hints to de-

%Iglrlxcrs. bas been published in the SUPPLEMENT, 08
ollows:

DESIGN FOR COR\T‘R MOUNT OF BOOK
Cover.— SUPPLEMENT 160

MURAL FOUNTAIN I.I\ MAJOLICA WARE.
—SUPPLEMENT 16G3.

ORNAMENTS FOR DECORATIVE PAINTING.
—SUPPLEMENT 202,

DESIGN FOR mnmc-er.ass FRAME IN
Oak.—SvePLEMENT 20

MOSAICS IN 'I'HP PHA\’CEI. OF CORK
| Cathedral.—SUPPLEMENTS 214 uud 224,

ORNAMENTAL (‘AP!'I‘ ALS, ST. CHAPELLE,
Paris.—SurrLevesTt 230

MISERERER l\' LI\(.OL.\'
SUPPFLENENT 23

2ggll\'lﬂ) CASKBT IN OAK—SUPPLEMENT
DESIGN FOR BOOK-COVER IN LEATHER
Mosaic—SUPPLEMENT 239,
DESIGN FOR A GATE~SUPPLEMENT 241,

VARIOUS uxcm'mcmu.
SUPPLEMESNT 245, “nma&-

TOP OF DOORWAY N
Hammered Lron, R toonth Oy R

CAPITALS OF PILLA JITALIAN
sance. hrvodFPaml - {

CATHEDRAL—

-

ouum'nu.

gntor QW

oxrs mox 'mg !
m
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i PROCESS FOR PRINTING OR TRANS. ACRICULTURE, FORESTRY, ETC. |(IEAP GREENHOUSES AND HOW TO
: B R i . A s Tinotlar. Farming, Mortioulture, Forestry, Ete. 1 Fetertendprion. Iow S ortam
{POPULAR BOIENCE OF COLOR.—A |SUGGESTIONS TO THE FARMER AND | il iome, o s tons: Sorrimose
‘ G oolioe artist of Briitenst, Thie iia: | Bateboa Dot o 4oy, Fertilaent: & sonerat | THE CULTIVATION OF CELERY.—A

¥

. on the various phenomena of of f'm:r Groen Hay; Caleulus fn Horses r rend before the Hoclety for the Encour.
wE Mv'h& bends, viz.: Mix Eww&: lud\i‘uu-r;’.\'mr Mash for Horses :':mm.:n:.c |):..mr-lh' ln'n':hno'ry. by President
(EN

wradual contrst tion of Butter, oo, with usful llouu:lwlt‘ Hobinson, of Bravn Uniyersity, giving his |

wontrast of colors,  Hurmony IPPLEMENT 53,  Price 10 cents. tienl experienes of many years 0 ralsing <« bory
of colors.  Groy Jblmmml-.

’ t Colory o8 6 wild plant. Boglish mode of ouliiva.
L0 the Juxtuposition of colors in devormtive ’ ’ . IN W B8 ticed 10 this © . The projw
:lemﬁm = “." ¥ &.w—m lyk‘:lfg'l l'll';l\:t;;y‘whhl:f)v;\nn n&lll,l?:' lllh-: i)ulhlll-; 2:';":‘: "mrll\'-lzl:u :'l:rll':l.:n'l( m;::l un'.{hn.f IEI:'H‘-‘I;[
D pest m* ter, ';|= different | before the State Board of Arrkullun- of Massa. {::: :‘.;:;I::|:.:|);3l‘|.:‘vlgl'::":J:J‘l:lll"s::lfln’:("::

“.q&‘m Harmony and | chusetts, is full of important Jaformation r:'nﬂt PLEMENT 370, 30 centa:
of ”m dress. Anaccount of inte- mg points of law not generully hmwn,.lll r." Price o
K Cuses o by the gradual or stmul- | Which notouly farmers bt every pemon fin DS ) MATERIALISTIC ORIGIN OF  THE
®, LU
: w oolor, A very Interesting nm.hnuld':nuunmlntll“di‘ s :l(’ll»d'w;r“l’ u.lﬁ o | Bexes By Andrew Dowar. A paper in which
¥ mmg m‘o mmmu m‘; |n}o~mﬁ' .'a':-"".'n'.’ﬁ{.'.‘.. ;n's':; :{A-u’-'l;:-:- Lo.:md:‘rk-. what a | the suthor seeks 10 peove th'n;n “r:' 2’“&' ani.
‘ gﬂ-—m 317. Price 10 centy. | Veed ul.:‘hm nm;ﬁt&‘, l'.'l:‘!lly lm.-!;:lt-ac"h:'t :l:‘:l' o ;"I'l:.""l":l:" }‘rirm b g nrlglr;'lun:'l;
ORIENTAL STYLE AS APPLIED TO L",':““r.' “'1"::::“ ':m,w h':,‘.,':-f,;,:-ﬂu the I~ | Quality of matter. Contained o PUPFFLEMENT .
fativios. <A "‘W}' Jo tulning muny valuable hints | pound nf'olf mtglr.ll u:‘flrmw"-l lumru‘c t1;;‘3 ;.;:‘.' 271, Price 10 cents, ',
10 designe urtoen outs of ornamoenta) | PAscs of his animals, the question o e, PI‘UNI\‘(J OF NEWLY SET FRUIT
’ and proteotion ngatnst de the law In regard to 8 b 3 i
St o i Boveiaaas 11 Fric i waude ighgane lranagt, what comtitalis i | Freen, with, Curetu, Tptenctigns, 177, Gt !
ng on the farm or property, tho lnw in 'K, clo,, o *
DESIGNING FOR TEXTILES, —WITH | bihetwnenbip of irult Benlric ovor o bana. | InforipatiGh e Srgetables, el Cuture,

ono cut, SurrnesesT 170, Price 10 conts, dnry Lino b wwr W, REopREtion, or O¥ex Tok . L £ ’ y
i bout Hiring Help—Whiat the lubores s entitled (o | conts,

Archmology. ﬁ."“ bariculis f8 inado  what bo forfulls by leavling | ORTIOULTURAL NOTES.—A COLLEC-

ol '1”’»51%'3:0"9?‘." 53,'47'4:" ;'l;.’:uln‘v;:"g ﬁ.'i?:?‘“.ﬁf‘{,l; tion of Notes on the following toples: Liguld

RUVIAN ANTIQUITIES. BY E. R oxumples und with tho wspectsof ench. About | Manure for Grpes, Marketing Frult, the Koot

o AR O T unt. visitor to the home of | Fires~Tho liability of o hunter who fires n farmer’s | Aphis, Yellows in t """"‘:g"‘-lf'_":‘r"l‘:""'bgg'::{::

teresting aocoun 0 g rsh, n uceess, Preven «

blo Ruins and Walls of tho Jequotepequo | 00 the right of th fapmer to burn brueh, ad | S0 b berries, Funts in Living Hoome, the

' s of Pharro and Atabu- 1A nelghbors premisos; Now far b b Jiableto hiy | Froit Trado at Haltimore, Watering Plants and

Desoription of the Wonderful Huscas, or | 14 Ehior sl > yooy, Roses for Garden Culture. Contained in

thus urikl mounds, noar Trixiilo. Accounts of the pelghbor {or dimages arilng from e el | SurrissT 268. Price 10 cents.

0 \ : 1 Immense treasures of Gold that have been found BILIOR OF Fae S sa0N 00t o 4
DIVID

of railway companies for damages arlsing from N ’ETER HENDERSON. l
A g nacs, A " V. the | GARDENS, —BY PE HEX N. ,
SRR My T R L e TR TR e R e P ey
! Ao 0 . 3 i o ‘o N or, .
! ‘?o' k W {3 loy, The Hunci of Pando. Tho Hunoen of thePoll. Inws on tho subject.  Warranty of Secidr=The two | gus, Caulitio ey
\ | and
%\w ines 1 Drawing.
‘Al theso
uinsmy owners will ho prepa {
13 the Canete Valley, aud tho interesting relics that ~ vers’ und - | THE CATALPA TREE FOR ECONOMIO
ha\'obeendhoov{'munth The o of earth- R W O M S e g T t. Uscfulness and \“-'m.

hases of tho question that nre of special Intorost | Beans, Beots, Onions, oto.; Grapes, Btraw be
on of tho Templos und Fortresses o ) 2 , berries, Black Curmnts,
Huatica Valley, B&m of Ocharsn, tho largest lo farmers and others, nnd their l(—gulm By | Rasp! - 0
over om. effoots onses tha | tigation. Contained in | Plao ~1ty C. 8.
Wnl. Price 10 conts, :PP‘RNMMNMPWWWMM Kenerrio xggnnrgxhgugnm.ﬁu.l“md Mmunzmm of Wood, The Catalpa for
pid G reesdon frow

y roun
m In the making himsolf thoroughly faniiar wi ete. SurrLasest 134, With articles on

Masonry com & the walls, Price 10 cents each. Railway Ties. , snd P

CAL DRAWING.—BY PROF. | “mplcs, houses, ete..dn the Mountain dis- | 17 3* o faibway 2 ¥

1, The priso
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+ Inclosing 117 acres. A oful - | mito in ture, Fodder, Corn, cte. Price 10
e hm an ln(go"allcyot fous kaw points which nre carcfully and fully con- | m Agricul
xtenst

Jered srovers nt
and ftsdimensions. The « vo ruins in . Ty "'f: t-:l -‘vchlma:l“rd ot M Vi
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rrrLENEsT 132,

C.W. of the S to of Technok- | { Yonderful Structures In the City of | ppre OULTIVATION OF MUSHROOMS

(s - .

ey L arin A pracficn s ‘iotabis s ot Civin ds o Cormgnes | 0o of tho most compreheasive paperseverput | TRATNED FRUTT TREES —TWENTY. |

PEvgue] e m@?m Em e om?c?‘tm nnd QV“:III‘:')' Half ‘”8“{3“4 feet | this esculent ; giving an interesting necount of the | Hon, cach "'“'!""‘”- How to get the !fﬂr::{:{; i
N o high, and cnough to endmw-o ten times! | colebmted Mushroom Caves of Paris, their dally g;,wtwt ofs‘:nnlmlmr- 1’:‘&' to Cover € ;

instruments | ¥ wmthopt:*ph that constructed thisand the wu!ug}lon.&:d :‘h‘?b?éﬂ*uummoort !.l.aehm"?!;.; alls, et SUPPLEMENT - Price 10 cents. ‘

irolved. Any person with slate o papor Iy | 4 O e oo T Mis ara: | non both us remia ts externai appearance wnd | GRAPE OULTURE UNDER GLASS. —BY

Ioigha changes that have taken piace in Peru; the | it8 Internal structure; showing how the mushroom |Jobn Don, Foreman to Peter He . Protection '
dant % for all dt'scrl ol‘h«:nwtngl Fﬁ‘& anlﬂsm"' ?‘ J.‘; . &gp?o "\mla:?; 't?:l:n $s 10 l?‘,om:ll:gmb'cdl:ou‘:  the b:utml: sro o %g&ma ‘Prunlnﬂ;“u‘hn vin Jﬁuﬁcﬁ.ﬁtvm‘ !
ever as well as the ¢ . The series iz and nEs O Andes. Speculations e X tions, SuprLEMesT 110. Price 10 cents. In the
et o st Y Fruat sontinent oncs occupied the pro- spawn planted: telling what additional care sand v ‘
forms a h?-ge mowk over ono hundred mn[”;‘:: :“?Sﬁf A‘ h.;ﬂx‘:&%".} . pnlnu?a‘g Out tho varions pg:; I'bo:-v &'ﬁm mn.?-mmm.?ml? ‘Sagl‘rh '{!W?ﬂm
pages, uniform in siee with the SCIENTIVIC AMERi- | o CROWR e il et i muy bosucoossinlly raised, such as on shelves, In |of the Monukkn and Black Hamburgh Grapes; i
CAX.  Frico, stitched In paper, $5.0. Bound in hand- | 10 B s O iy plentuat. sites | Ui and in “ho floor of cellars, on shelves in sta- | Strawberries: Callfornia Onks 1 '

o e > Munn &00 pob. | Con in RC1ENTIFIO SupPLEMENT, | bles, in special beds, or in melon frames in the o AGRICULTURAL SUGGESTI !

d'“ by L) ® '-MNQ'Y“IQOEMOS thoScres. | Nos. 158 and 159, Price 10 cents each. air, ete.  Directions for gathering the crop. t : ONS. — \
TOC AMERIC , BELISKS AND THEIR other species of 1 are occasionally cuitivated. | How to keep Stalled Cattie clean. A simple 5
= Somo of the Mushrooms that are caten in Russia. | that obvia ‘

0

nto

ore Sod!% of Arts, . | following tho exceedingly simple directions va Potatoes, & for Winter Straw- -
cesses ~By Thomas Bolag, F.C.S. A serles o! ligious Ideas, and How the Form of inth lelo, any one ma vide himself with
short descriptions of the various processes which Kﬁojhﬁxl:fml them. How the Monoliths o] P L fnﬁo

i them.
AUTOGRAPHIC PRINTING PRO ‘!{chtio WMA& B:E&sﬂn.lm How the Mushroom-fs cuitivated in Japan. By |flustration. Hop Culture in New York. Cost of
have been invented during recent years for the by

To
Mushroots for his table al g‘eurround. and at [Cold on Milk. Cheap G

. were Transported. Incredible | but trifling expense, or engage in the table oo- | 105, Price 10 cents.

mr?ld production of -mallnumbomohmogngphlz The Hie hics and their c'x':pnmn of supplying the market wwgﬂ this dell- =2 £ = -
print. The Electro-Chomical Process. o | Wonderful Wﬁ ta Stone. In- | cacy. Tllustrod with 8 engravings.  Contained in | ECONOMIC PLANTS IN JAMAICA — d
pyrogruph. The Edison Eloctric Pen, Zuc- |terprotation of G Eras, SUPPLEMENT | SCIENTIFIC AMERICAN SUPPLEMENT, 178, Price |Success of Coffee.  Cocoa, Sugur Cane, [
ﬁ;‘f;’. sfkt‘x_tn(g. nmq:-&v%memi:;‘ gul&zmm"h }’og:"- 119, Prico 10 cents 10 cents. Cocoanut. The Best Kinds and t m t
oDy nw A ed In SUr- - Y a been ]

PUEMYAT @25, Trioe 10 conts. ARCHAEOLOGICAL EXPLORATIONSIN | pHE FIRST SILO.—A PAPER OF GREAT |done i rising Teak.  Cuttnaiion of st

Ohio~An_account ot °§g‘°"“°“‘ made near | jeorest to agrioulturists, detailing the mode of | Plants. Cinchonia, Eucalyptus, Jalap.  SUpLE-
HOW TO DRAW A &?‘RAIGH’P LINE.— 3}“‘,’,‘{,‘.’,‘,‘{“{% O&.t’ngm l’nd‘:nd lvﬁ% }h:ntgstt;ll:: construction of the first * Silo” bullt In America , | MEST sf‘. Also, in same number, Potato Cuiture, ;
Bl{m%mlz‘rl.xmr;"o%‘\!i\e w'\!:zmml %ﬁmxﬁs ‘{Aol: Bavehilthorta Betoiorn Aot umungm Mississippi | describing the manner in which it wus filled with | Clover, Hone, Munufacture, Supo ete. i

drawing Mathemntionlly Straight Lines, Direo-| Yalley ; with descriptions und forty Dlustrative

fodder and how the ensilago npwnr«l on the day |Price 10 cents

) y he results of the expoeri-
. figures of o large number of aboriginal relics, | °f opening, and giving tl \ RERS.—BY ) g
ot o ekl e e L ent | il sy oot s | Bonix L wefo  bisoot, Coutatned in Eie-| FOREST THEE BORRS..-BY MARTE
lems; Goometrionl Principles lm'ol\'eld; and full '?,',‘J;'“Z?ﬁ"u?!kmgrli'a'::mwoﬂ}'%}'“gmmwmgﬁg ! ’ How It is Caused. 'I}w Wot‘)‘t}-bo Beetles.
snmﬂ, z".“,‘f\'-,';‘s",’;','f;"i,ms"é‘, gllt.mﬁ?mﬂ&m (')‘l w and child's rattle. Contained in SurrLesest | AGRICULTURAL SUGGESTIONS. POT- |Rark-oorers b0 O o et T oo
each.

. Pric h in Agrioulture, Formulas for Fortilizers. Oblt- | Wooa-borers, and the Cupricorn Hegthes. The Larvie.
e ot :“mlons t‘{) (":‘llm::lr(:m!. Grape Culturo, A Fruit Eva- | hoe Enemies of the Hic °r{;'“‘° Ash, the Walnut, |
ARCHAEOLOGICAT, EXPLORATIONS the Elm,

) > Retow th tho White Dalsy. the Beech‘..umg the ne. A very Singular I
DETERIORATION OF OIL PAINTINGS. | IN TENNESSEE. By F. W. Putnum. An exceod- | Bork Halsing, Seprisant 182, Price 10 cente.” | sect the Twig-Girdior. = Intoresting Desoription
—By I, Licbreich, M.R.S., ¢to. A lecture dolivered | ingly interesting narmtive of Prof, Putnam’s ex-

:!; tltx‘m ltm‘g;ts‘(bdr Habits, thelr 1os, otcﬁ; i
at the Royal Institute of Great Britain. A Deserip- | plorittions of the celebrated burial mounds of u | EXPERIMENTS IN THE USE OF LIQUID | ¥ith Directions for Ty e, contalned '
tion of lh)n ﬁ(ruc(urn-u; P;nlnnm.'s-md the Mothe lmhlsxmrio Mmoo fn the Stato of Tennessee; illus- .\lmum-‘.“ A ‘rwunl of experimonts ext?udln SuprLeMEsT 131. Price 10 cents.

of Different Schools; the Injures, Decays, und | trated with 65 ongravings, copled from theauthor's | 6o0 g Gam years on the relative values of liquid | SIGHT. —THE INFLUENCE OF SCHOOL
Chemlonl Chunges to which Palotings aro Linble: | own dm\\'lngn.ogtho varlons relics found b)l' him, | ihures d-'ri’\'v\l from various domestio antmals | Lite thereon.—By Goorge Reuli M.D. The
and the Best Mothods of Roestoration, with useful | such as Weapons of War, und lluuscl‘mh] mple= ~horses, onttle, and pigs.  Conolusions of the | gla pm'vnlenm of short-sighi ‘a;ném'r chil-
suggestions to Artists how to paint Durable Pic- mouts, in Jasper, Flint ||url(l'ﬂl(l"f:‘. (npl’lc;“‘:l':‘! author us to the su u'rlul',f(‘y of llquid cow manure, | dren, and canses thereof. Structure of the Eye,
tures. Contained in SUFPLEMENT 151. Price 10| Bone: Ornaments of Shell, '(;l' ‘L'f'h ""“m Mot | With dircotions as to how and when to be applied. | and How it 15 Tojured. l!:gmmt Practical Sug-
cents, Earthern Jars, Pots, Bowls, an S TRy Ctone | Contained in SUrFLEMENT 239, Price 10 cents. on Forms of Desks and Seats, Color of

them of very ourious sanpes, nn WS O Valls, Ilumination, Method of 1

A BIMPLE PANTOGRAPH—DESCRIP-|nd earthernware of ingulur and interesting | ypyw METHOD OF GERMINATION.— prevent optical injrs. Over. or | m“i“g“.i\'i,‘iffﬁ

. Accompnnied by deseriptions of the varks Xt A i S 8

ton and figure of u cheap form of pantograph, | FOXm. - O oy | By M. Gruber. Deseription of o new upparatus | Cause and Prevention. = SUPPLEMENT 67.

;’t(:lfl‘x\;‘;rl‘lh"vu“" "\ﬂ:‘;‘r‘ngli?.l‘1‘.(.::.')1”:':'("‘!‘:&{;‘:nll"k? "'r 8:::ﬁl‘niﬁ!ﬁ\":’ﬁ!:t.\'-2-‘1‘?1((’:{}\hxln!nlm.w!\ysl.!:ﬁlvlmzsr for conducting and ocontrolling the process of | Sme number containg valuable essiys and remircks
2 puety, As sLr > . ) O

v e i 1y min germioation by mechanieal appliances, so | on the suspension of Sewer Partivles In the At-
desoribing a cirelo of four foet radius, drawings | N3 169, 170,171, 172, and 178, Price 10 | K

r———

NS v rles as to altogether dispense with munual labor in | mosphere; Treatment of ngvmnnusm: Croton
of considerablo size can be reduced by it, Con- | ents cach, or b cents "r"","‘"h:"" s _ | turning the gruin over on thoe germinating floor, | Chloml in m&"“ leslla: Safe Administration
talned in SUPrLEseEsT 242, Price 10 cénts, ANCIENT AMERICAN POTTERY.—AN |and lmurhu‘( w most vregular and uniform devel- [ of Chloroform, ete.  Price 10 cents,

intercating reviow by the woll-known American | opmont of woth rootlets and plumule; 1ollowed

THE ACROBATIC ALPHABET, — AN | archiologlst, Prof. EW. Putunm, of the resultaot | by o full desoription of M. Grubior's lmrrn\'ml pro- | CULTIVATION OF PEANUTS.—WHERE
ornamoentid slphabet of which tho different lotters | recent Jabors on the part of members of tho Bt. | oess for gorminnting grain, With one ilusteation. | the Peanut is Cultivated; the Soll most favarable
are deriyved from the human fgure in various att- | Louis Aeademy of Scienoe, in collocting the re- | An articlo of grout interest 1o browers and malt- | Dressing ; Manure; Kinds of Poanuts, ote. How
tudes.  Useful to al) detterers snd ornnmenters. | Hes of the mound bulldors within the State of | sters. Contalned In SUMPLEMENT 169, Price 10 | to miso a sucoessful orop.  SUrrLEMEsT 97, Price
Contained in SurrLEaesT 305. Price 10 conts. bllmunrl. }llu:»lnxtmlkw:llllu 'V;'l‘l:: wlwl}"fn&.g“(m. oents. 10 enints
of earthen jury, vises, Kettlos, botties, dis 010, QW AN ", . { e ] 3 J
ORNAMENTAL INITIALS —A  COM- [tocompanied by eritionl romarks on tho samo INSECTS AN D.llO\V 'O FIGHT THEM. I:AMGSR{:?(\{LT’FR.\\L(MAIIFPR HORTICULTT: [
B S A : = ALY the nbovesndmed guthor, Contained in Sur- | A papor of gront valuo to tho agriculturist, polnt- ubleots, ~Sussox Cetle, 1 flg,  Now Method of ‘
lete alphabot of ornxmental Initials in Old Bng-| piewest 2061, Price 10 centa, Ing out thy most cifectun] means of destroying ' Preserving Fodder without barns, T'wo illustea- |
ish Text, very useful for painters, decorators, y X tho followlng posts, out-worms, May-beetles, | tions. Corn Storor und Hay,  Birds aod Gardong,
and those intorestod in the art of Mumination. | BAYPTIAN ANTIQUITIES. — AN IN= | slugs, ants, aphides, and soale insects.  Contained | with 1 fig,  Baroyard Manure, Value of Cow Dung.
Contained in SUPFLEMENT 250, Price 10 cents. | gorestiog narrative of u tour of tho Rivor Nile, | In SURFLEMENT 232, Prico 10 cents, Congu'l‘n « ll% wn(?:-nﬁgmlzlmu?& The
with desoriptions of the more interesting loealitios v AN "N ) Tuli M. N 4 - Gardons,
THE ART OF MARBLING ON PAPER.— | and thoir monuments. 1iustratod with ton on- | CULTIVATION OF MEDIC l)‘\L?Iu\.NTS Linit Dust,  Low-howded Troes.  Liquid Grafting
By C. W. Woolnow sh. How it s done.  What pro- | Brovings, giving views of tho Templo at Esnoh; [t Hitohin, Eoglind. Iy B AL Holmes, F.R.S, Full ‘ Wax,  Surpnsexy 70, Price 10 conl |
ventsth s mingling of tho eolors. Kinds of muctk- | Pyion of Ptolomy Eucrgotos: Front of tho Gront [and Practical Directions l'n.u' Uul‘(i n‘uundof ill.u\nl‘l- HE P
lage used. Action of the Gall. Practical Direo- | Tomple at Abod Simbol; Denderah; Karnuk ;| doer, A Discaso of |!\n I'lant uu.rlt!( - now 'n‘ T EACH TREE: #0W TO PRUNE
tions, An operation beautiful i 168 simplicity. and | Colossi at Thobos ; Rameseum, with fallon figuroof | Plaot and Propagute; When to Harvest; l‘ml'lrlo‘ l‘mdn'rl,’.--lly Prof, 8, T. nrd, with two ius
et e e Sty o | ez 17 Gotert Vit OF Pl il it the ol Birtiong for Catiated af el | il otk 4. T cent
law. BupPrLesest 119. Prico 10 cents, :_’;.':‘“ful:fl‘i.":;""'l',‘.‘i’l'_‘(,“l'u:",';”n MODMIPAI Y ‘:‘nuw. .\‘lllk|llfd§(;llli:l‘l;)3yl(ﬁ‘lé:l& from tho Root. %ROP[AQATIA\'G RARE PLANTS —BY
DECORATIVE ART SUGGESTION.—/ VIR OMDRIT R IT, | AR 8 SV § 8 Sat os, Lawrence. Doseviption of n new muthod.
Y e s e e B N L T o L Y . | AGRICULTURAL AND STOCK RAISING | SUFFUSMENT 183, Price 10 osote
ry useam, Berlin, e Wi irve fligures, X rS 3

$ ¢ Blnokberry,—By B, Willla POTATOES AND 'THE
Coutuined in SUPPLENEST 232, Price Weents. | ANTIQUITY OF MAN IN BASTERN oo e e iimtton . Movebis AND THEIR UTILIZATION.

’ . ¥ ~How to make staroh, gum, dextrine, 2 lucose,
PRAUGHTING, TENPLET. = FIOURR {4 SompibidSsi Hiviodhis” "™ e iesmsgffuciov Soewions | Ratofs” Kl of e gt

o1 Al Hatmirioe, Shd Vhcholk OF Ao | Wiih 6 DGR, DUPVLEANE S0 el 0| s o ot g o P
e Riron Tt el T g Copetrice-| Souts AP LR LR G ot SO L R R A L

u little mechanical ingenuity. Contamned in Svi | DISCOVERIES IN WESTERN CAVES.— felativo Nutritive Vtue and I)I}&mlﬁ{: of VArk | motho .'..'}“J:?.:-.?\fn'n“}“.‘:,“., TouE ',"',2'1'.*3'{-}3 |
PLEMENT 236,  Price 10 conts, | iy Rov. H, C. Horvey. SurrneMent 102, Prioo  ousuarticlos of Fodder,  OauStraw somotimes better | Prioo 10 gonts. y v
PSEUDO KERAMICS. —TIOW TO MAKE | 10 cente | R onieon. o DI e Btk fot

rootl fo 1t it J\G“IOULlUR NT B 6 p—
visses of pastebonrd io imitation of decorated pot- | RECENT ASSYRIAN DISCOVERIES.— lalyhulr Down mupbomu.ougur;mr:.\'t 23, | An artivle .howlntl:hepll:iA F%N.u%\d
tery, Eight engravings of examples of this work, | With four cuts. SurrnaMmext 157,  Prico 10 | Prico 10 conts feom the use of cortain “Fu“& wheat Krow~
Cylinder vases with ornaments in bhigh rellel | ocents, Ing. SUPrLEMENT 177 ﬂ*o‘ﬁh
Elliptical vases.  Trisagular, and square vases. |, INDUCED HYSTERICAL SOMNAMBU- !

How 10 shape the pasteboard.” How to mnke the | THERECENT DISCOVERIES IN BGYPT. | ijsm and Catalepsy.—By Wiliam J. Morton, M.D. A NEW FOOD FOR CATTLE.—SUP-
Joints. How 1o prepare for paloting, and how 1o | —With four fllustrations. SurPLuMext 8067. | An intorosting pAper deseriptive of several ve- | puemest 200, Prioe 0 oontss. .
paint them, SureLEMEsT 317. Price 10 oents, Price 10 conts, markublo cuses of somonmbulism and  indoced 4

PERSPECTIVE CARRIAGE DRAUGHT- | IMPORTANT ARCHEOLOGICAL DIS. :’R’L“&'.‘t;ﬁfé‘.‘.‘#:"l‘l‘-‘.‘#h‘.‘?ﬂ‘"5}"‘""..“0{;»":-3{"5&»- D DuCIAL FRUITING O
fug~ by A. Muller. With one figure. SUPPLE- coverios in Syria~SurrLesmest 802, Prico 10 mmnﬁoulwn ro. (on 10 SUPPLEMENT Wm

MExnT 267, Friov 10 conts, | 2586, Prive 10 conty,

- ‘r.“.-—_x _—



ASS OULTURE.—BY A, I, STEVENS,
portunee of the Grnss Crop,  Faotsand Flgures,
nr)‘%mm: Culture. Colture. Sowing thoe

Cut Grags, SUPPLEMENT 180
& CHEAP MANURE FOR GARDIJENS.—
SUrrLeaMEsT 242, Prico 10 cents,

HOW TO MAKE A POOR SOIL FERTILI.
—SurrLesest 180, Price 10 cents,

HOW TO SOW SEEDS. —SUPPLEMENT
165, Price 10 cents,

HOW TO MAKE GOOD CQIDER

to Keep It.—Ilustrated,. SuppLemexT 313,
10 conts,

HUMBUGS IN HORTIOULTURE —BY
Pﬂ:ar Henderson, SurrneMesT 288, Price 10
conts,

HOW TO SAVE STRAWBERRIES IN A
Dr);s- Hot Season,—SurrneMextT 2834, Price 10
oen

TOW TO BUILD SILOS, —SUPPLEMENT
242, Price 10 2ents,

HOW TO DESTROY GRASS, WEREDS,
eto, SUPPLEMENT 208, Price 10 cents,

HARVESTING CARROTS. — PRACTI-
cal direction ; with twofigures. SurrLesmesT 206,
Price 10 conts.

THE GRAPE CROP OF CALIFORNIA.—

SurrLeMeENT 164, Price 10 cents.

THE LATEST ADVANCES IN FRUIT
Cultare.~The War with Insects, Two papers of
importance to the frult growoer, SUPPLEMENT
165, Prioe 10 cents.

THE CASTOR BEAN PLANT.—BY ED-
ward Ballnine. Moethod of Cultivating and Pro-
paving for Market. Svernemext 186, Price 10

cents,
THE BEAN.- FABA VULGARIS., BY
M, S.=Natural History and

Louisa Reod Stowell

\Ilcn\mmml Slruchm\ of the Common Ben.
wn&.’malwllgums. SUPPLEMENT 246. Price 10
oen

THE PRESERVATION OF TIMBER.—
wm.:. W. Putnam. SuerreMext 286, Price 10

HOW TO MAKE HOT-BED FRAMES. —
\\"‘t’ttl;. fivo figures. SurrLeMest 271, Prico 10

FRUIT CULTURE, LATEST ADVANCES
In—SurrLesnest 165, Price 10 conts.

FERTILIZERS FOR CORN.—BY PROF.
Atwater. sSuppLesest 166, Prico 10 conts,

FLORIDA ORANGE CULTURE —SUP-
rrEmesT 227, Price 10 cents.

HORTICULTURAL NOTES. — NEW AP-

AND
Price

IL CAEKE AS A FER-
R Ealciats. e, th
1] ) ng, in
ommponluono t!r\linm'i fooed-

" varlous vogetahle fertillze

th t suporlnrlw o
mrtmmrmmmod from the
m ¢ largest proportion of
blo eonsumqms. Oontalnedinsmmmnnw
I s. Price 10 cen

CHEMICAL VIEW OF ENSILAGE —AN
Jocount of the resuits obtained at tho Vienna kx-
perimental Station, by Mosor, in a series of exlrc

ments to determine the nature and extent he”
dioﬂ?fdloh anges taking plice in green maize dur-
ing itsconversion into engilage. and to sscertain
the amount of material lost ns well as the advan-
fages to be derived from the progess in general.
Contained in SyprLeseNT 262, Price 10 aams

DIABETES MELLITUS.—BY J. H. SALIS-
A valunble L Qe showing the
ﬂn{( od. dm«llnhm that should bo used,
tho ol 1 should be worn, und the exerclse
thut sh ou ullmn Tho author assorts that if
treatmont is persisted in for o few months,
@ diseasod habit will be broken up, nnmml cons
monn will bo restored and become nanent,
dthmllmsownl be oured, Cont nvd in Sur-
)mmﬁ Price 10 conts. The same numbor
containg an able article on Typhold Fever, by 1,
J. Maclagan, M.D,

DETERMINATIO‘!’ OF SEX, AND TIE
Montal and l‘hys!oal Inboritance of Children,—~Ry
J Mortimer Granyilie, M.D.  An intoresting sum-

B o e o s Deohi T | T
s now broy 0 ¥ this distin-
&nhm Tﬁ m 10 nl:?w thit {ntention has o
prominent
d or repression of inhorited
# rorves Ia;m lntollluem use of the lnws of nnture,
¥ oogﬂfd mclnm Contained in SuprLy- |
% 61, colOeonls. Aninteresting axticle |
: the SexorCh dren." is contained in SUPPLEMENT
265. Price 10
In Wheat Growin, anndlann. Dene
hofﬂonrmedunder Probable advan of

in the determination of
sex, and in the roy
rtance of which s not yet even re-
on the |ame subjoct. entitled * What Detormines
IEAT CULTURE.—BY MR. GIBSON,
Alkalies. ce of Perfeot Growt.h of 8
a0 Hos 10 Ontaniee e Burning the Straw' on tho

Field. How to Treat Poor Clay Soils. Bone Du los, Pears, cto. — Discussion on Grapes — New
ect. (-nuhm— Insects alfecting Hortieulturo — Inseot
d_Ma: Destroyers. SUPPLEMENT 27 5. Price 10 oonts.

é BEET SUGAR IN FRANCE AND GER-

MANY.— By John Sparrow. Cuoltivation, Har-
vestin A’d\nn es of Beet Raising, SUpPpLe-
\ExT 186, Price 10 cents.

BEST SHEEP FOR FARMERS.—SUP-
rresesT 161, Price 10 cents.

TO RAISE CRANBERRIES IN THZE GAR-
den. SUPrLEMEST 222, Price 10 cents,

TWO GOOD LAWN TREES. —SUPPLE-
ment 275. Price 10 cents.

the eoll should be pre-
i g ey hn b and protected
G i, ol e & Genctintion of J:'? varic-

md’"ﬁz"‘%ﬁ‘:‘m

bleqsm .Llrow ua m;k}: cheap, indestruct-
can ible wooden water con or farm purposes.
d SurrLedesT 209. Price 10 cents.

WHEAT AND HOW IT SHOULD BE
SUPPLEMENT 2

and so
mctm
mma—“ ith One ftigure.

MEDICINE FOR FOWLS AND HOW 'I'O

adminster them.—~SurrLexest 233. Price 10

cents.

ALDERS FOR THE LAWN.—BY S. PAR-
sons, Jr. SUPPLEMENT 236. Price 10 cents.

THE APPLE TREE BORER.—REMEDY
for. Sureremest 167. Price 10 cents.

in eotton.~Hints on Baline. Stord Classin,
ton, ¢te. SurrLEMENT 301, !'rlo:' 10 cents, i

BUTTER )IAKING mx'rs ON.—SUP

DS OP KEEPING FRUIT. —SUP-

159. Price 10 10 conts,
mnm m:wmvonmos —SUP. | pumizst302. Price 10
. | WAR UPON mswr PESTS.—RULES

"!IADB smnmosmnus-. :
SuvrLavesT 171 Prico 10 %?mn':'}r&:'{%".&ﬂf‘g 1tural BTMW
"mﬂ- SorrLEsENT 208, l'rloo 10 oomite

m' 1’0 BAISE TURK‘PYS —SUPPLE-ICULTURE OF RHUBARB OR PIE

Plant. By W. D. Phiibrick.  Surrnesest 202,
now 'ro onow mxnosns ~SUP. |

Prioo 10 cents.
PLEMENT 20 CULTURE OF STRAWBERRIESR: DI
mmwn—m' o B pmvrm —THE

Troctions for.—SurrLesest 209,  Prico 10 centa.
- of Bucoess. The Preserving Pita. ¥ii- SMALL

FRUITS —BY W. . PHIL
5 Lll]ﬁa:lll;eo:m&-rm|m Pita. Sor- | briok. SovpLesesT 264, Prioe 10 cons. 3

. >3 N HOW TO PRESE A
ROBB FARMING. —AN ACCOUNT OF pl.unng—-“l'.rl]rs{o;‘:};l(;})tz,‘rgfrﬂ[()""m.ron

thes eiothods nf growis 2 4 f
Attar and sose-water in Bulgsria and India Scr. HARDY FLOWERS FOR MIDSUMMER.
BUPPLEMENT 209, Price 10 centa,

PLEMENY 212. Price 10 conta.
HOW TO CONTROL SEX IN ANIMALS. 8MALL CONSERVATORY DESIGN
Price 10 '{zr and deseription of the samo.~SUPFLEM ENT

=Ry Prof. Thusy. Surviesest 211.
0€ots 24. Prioe 10 conts

P VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT,

PLOWS AND PLOWINU. —VALUABLI

hints on the best forms of plows, and bhost mathody
of using them. SUPPLEMENT 8308, Price 10 cents

PROFITS OF IFRUITS AND
tables Grown fu  Florido~SUpPrLEMENT
Price 10 cents

KEEPING VEGETABLES IN WINTER.
By W, D, Philbrick, Suprrremest 304, Price
10 cents,

INFLUENCE OF FORESTS ON WATER
Courses—Ry D, D, Thompsgon. SUrrLEMENT 307,
Price 10 conts,

VEGIE-
308,

—A WTH of great intorest to floriste. Sup-

l'l FEMYL NT 284,
CULTIVATION O

Monufacture of the
SUrrLEsMeEsT 299,

I'vico 10 conts.

PYRETHRUM AND
Powder tInsect Powder),
Price 10 gents,

MILDEW AND MOULDS.—BY A. G.
Fiold, M D, Soepremest 8308, Price 10 cents,
INSECTICIDES., — BY DR. H. BEHR.

SurrLeMeENT 308, Price 10 conts.
CHEAP ORNAMENTAL GARDENING, —

SurPPLEMENT 284. Price 10 centa.

ASTIGMATISM.—BY C.
M.D. Ilustrated. SUPPLEMENT
cents,

Agricultural Machinery, Etec.
PLOWS OF ALL NATIONS.—AGRICUL-

tural Implements at French  Exhibition from
Ching, Spain, Italy, Denmark, Malaisia, and the
colonies nf Ii’nllnm] with nine figures, The dis-
klxu of Ingland, France, and the United States.
Wheoled Plows, Com arative Merits of I‘m:lhh.
l'rcm,h and American Plows. SUPPLEMENTS 135,
141. Pen conts cach.

PLOW EXHIBIT AT THE PARIS EX-
hibition, A comprehensive article, with 24 illustra-
tlons, desoribing o t varioty of plows, many of
nwln ontirely now q.us country. SUPPLEMENT

301. Price 10

164, FPricc 10 cents.
HARVESTING MACHINERY.—BY E.
Samuelson. A discussion of some of the mach ines

which are in practionl use at the present dato for
harvvesting crops, 1. JIawmq Machines—The cut-
ting appavatus. General features of design. 2.
Machines orllunwnny Corn, or Reaping Machines —
Back-delivery reapers, Side-delivery reapers, 3.
Avtomatio Sheat Binders. 4. Wire-Binding Mechanism.

0. String-Binding Mechanism. Contained in SUPPLE-
MENTS 291 and 292, Price 10 cents each.

FLESH AND FAT PRODUCERS FOR
g&xlx(\:st.lc Animals.—SuppLEMENT 8302, Price 10
PLOWING BY BLECTRICITY.—SUC- |Ex

cessful experiments at Sermaige, France. With |
one cut. SurerneMesT 201, Price 10 cents.

MOWERS AND REAPERS, CLASSIFI-|
cntion of By Dr, Alfred I, Kennedy.

With seven |
cuts. SUuPPLEMENT 184, Price 10 cents.

SWEENY IN HORSES; HOW TO CURE |
—SUPPLEMEST 802. Price 10 conts.

TIMBER TREES FROM SEEDS,—
Method of Raising. Suppreymust 306, Price 10

Domestlc Animals and Fish Culture.

CANARY BIRDS.—VALUABLE DIREC-

tions for the ‘proper selection of good Si and
how to cane or them. how the;

cted. ntted np. and cleaned. per and

n&u What to do in onse of sickness,

ed in SUPPLEMENT 248.  Price 10 cents.

A SHORT BIOGRAPHY OF THE MEN-
HADEN.—By Prof. G. Browne Goode, U. B. Fish
Comm Am‘srmdbc{m the American
Associatipn for the Advancement of Sclen:

n essay full of mwms‘:‘ot on

general row
here trea s known undoratlom 30
nameslntuscoun uo!v
portance, not onl Iorthe oil ch 1t yloldl. but
also as a food, being used assuch in either o fresh
orsalted state, or In oil uc ler the mmoor “sha-
dines." '.l‘h&dhn its of the fish are somowhat

anomalous, little has hitherto known
or written about Contained ) %ﬂ"
AmuSmmm Ne 194, Pdoomcmu.

Au-
to
fish
r
11m-

AMERICAN BACON AND PORK.—AN 10 cents,

VALVE OF noo'rs FOR MILCH COWS. |intoresting description of the American Bacon
T 303, Priw 0 AL DR R
of —SUPPFLEMENT ;I‘I'W‘.'EIOBIGAN BIBTORY ggtirml lg‘:tlll::'mok:t. ov‘vrgh::m E ",':j
PRESERVING SEEDS,—~SUPPLEMENT i mh:{jﬁo&yﬁ" lpmdnct.
00, oo 10
in &m'unns
PINE TIMBER, EFFECT OF PROLONG- conte.
o4 Stress an.— Ry Prof. R. H. Thurston. Suverre- | THE SPANISH MACKEREL AND .
MENT 297. Price 10 conts. Artificial Pgop.nﬂon.-—A pu resented to
POULTRY = CHOLERA. — VALUABLE | American. Associa 1&%}'&3
wm Issued 'spy the A'r!gunl!‘u Pﬂ:%ﬂmml. ttl“a?‘ :!n:lilut and .bun
-! ON THE CULTURE OF TUBEROSES,— | fing of & "'"""
SurrLemesT 310. Prico 10 cents MDMW
By PLANTING FOR
m RAISING —AN ,},ﬁ%},’;ixmm. rmats FHOFIT.—AUFPLE- e B a‘#"a'fq”.?.?"“
: “"‘Mw SUPPLEMEST  CORRECT AND mconam THINGS

the ncponoflMOomml

lom oum.

ABORTION IN COWS.—BY L
Porioy D il ~

.umm%

ON THE OARE OF Bom

LTI

A. BUCKLIN, |

should be 19

POINTS OF A GOOD Bom-unm FI

——

HORSE'S \IUII()\M SCIENTIFL
enlly Considorod, with 22 fguros, showing tho sove
ernl positions of body “aned Hinib, pasamon by the
home In widking and trotting,  Theso engravings
are mude from Instantancous photographs, takken
by nan Automntic Elootrosphotogrmphio A pparatias,
glving teathful representations of ho movements
of the horge, whio fl“ll L varinneo with tho conyen-
tionnl idon,  Contalned o Burpruesmesr 168, Price
10 cents.

ARTITICTAL TNCUBATION, —DESCRIP-
tion of n vory shocessful apporitag, which noy one
can mako; d Musteations, with te anporatures nod
directions.” SurrLeest bd. Prico 10 conts.

| OUTWARD MARKS OF A GOOD COW.—
M PRODUCTION OF DOUBLEFLOW- | by Capt. John 0. Moreis,

Pa. Covelessness in Breed-
fow to Select Tor Broeding, Marks of the
Handsome Cow. Careand Tralning of the Helfer.
Infallible Marks of Good Milkers, In x!luunl-lhimi
Marks and Characteristics of tho * Bastard ' anc
tho ** Bogus "' Cow, ete, Contained, wn-h usoful re-
mirks on DBeo Culture, in SCIENTINIO AMERICAN
SuppLEMENT, No. 135. Price 10 conta,

RULES FOR THE MANAGEMENT OF
Loying Hens—By Dr A. M. Dickie, A few gen-
aible rules which, applied to the manngement of
humL hens, will insure a full supply of eggs
hruu;.'hnul the year. Contained in SUPPLEMENT
230, Price 10 cents.

SCIENTIFIC BREEDING.—BY J. D. CA-
ton.—An interesting paper on the scientifie
breeding of dome: ~.luu{u animals—especinlly of
the horse, pointing out the astonlshing Improve-
ments whic h, In recent years, hayve been success-
ively “u-n;zht by intelligent and judicious selec-
tion. Contained in Surrremest 278. Price 10
cents. The same nnmhu containg the {-ulluref.
and performances of * Don Cossack,” with a por-
trait of the animal.

THE PERFECT HORSE AND HOW TO
Measure Him.—Being a description of the cele-
brated ** Kentucky Prince,'” with table of measures,
and an illustrative dingram showing theapplication
of the System to any horse. SUPPLEMENT 29.
Price 10 centa.

| THE GUENON MILK MIRROR.—THE
external marks by which may be known the
amount of milk a cow will yield and the lengthof
time ghe will hold outin her flow. Full explana-
tion of Guenon's remarkable discovery, with an
engraving. Containedin SUPPLEMENT 27 5. Price

1G cents

THE HORSE. — PROPORTIONS AND
Conformation of the Horse. Lists of Scientiflc
and familiar terms ﬁcnemlly made use of to
denote the parts of a horse. Accompanied by an
'engraving showing the outlines ag well as the
| bony structure of a perfect horse, and the pro-
| portions and names of each bone of the skeleton.
Contained in SUPPLEMENT 225. Price 10 cents.

ON THE CARE OF HORSES,.—BY PROF.
Pritchard, R.V.8. Sho the Proper Construction
| of Stables. Best. Floor, hting and Ventilation.
Hay-racks. Watering and Feeding. Grooming and
Exercise. Cracked Heels; Lice; Colic; Mud Fever;
| Wind Galls. Ajso, in same number. faots about im~
| proved Cow Smbles. How to ki Cows clean and
maintain Pure Air in Stables. Increased Cleanii-
ness and Convenience with Less Labor. Contained
ln SUPPLEMENT 123. Price 10 cents.

' THE HORSE.—HIS QUALITIES AS
shown bf his limbs. By Richard Hugh Hilhouse.
| An article of great xntemst to all horse owners,

| showing by means of diagrams the COITCCt pose,

. and the faults of position, so frequently met wlth
In combination in one and the same horse. B’
| means of the key here given
placed feet, or bad action wiil be no an emnr
muntemcted or wholly avolded when maj l&
lnnd lnna m‘g}gl? ":°&‘o"'é.§“’ ”“m & bdcg;e-
m n w

,uht: the value horse. &.i'ruulm. 0.

HOW TO MAKE TROUT PON'D&—

wnh one figure. SUPPLEMENT 246.

THE WINNER OF THE DERBY, 1880.—
?ortnm and g-rfomunmot the trotter Bend Or.
Price 10 cents.

THE STURGEON. — DISTRIBUTION.
Method of Olpmm

American W%oswrgw in harness. %‘
THE CARE OF HORSES.—HOW 'rm
should be trented in Health and Dhun.
PLEMENT 185, Price 10

TROUT BREEDING EABY —BY J. T.

i, Momanpra el

ing.

menmn'r OF nonsm mea—m
rLeMEsT 224, Price 10 conts,

HOW TO :
LM .1%:3&12“5‘“ ]

BREAKII\G BOBSB BY'
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SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT.
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itant ote. with one filustration
ATIFIC glnu: SUPPLEMENT,
0 p:.“"ﬂn': Do i et Ehin offios
1 Dy Alfred Mo Mayor, on tho
0 Waves of Light, wit
Wﬂ of the mode o" nhu: u

3 atmosphere,
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mm n:f me of Viben

the  METEOROLOGICAL  APPARATUS. —
Hlustations and descri; of the Instruments
devised and constructed by Danlel Draper. Bsq.,
or tl::r“.\‘ov:n{w !ilcu:n:lol leal Ohler\‘ulor!t.‘ Irm-
oo o CHOMEnd ; oW 0

nnd tho&slr?ﬁoconnng ot‘up \ktrometor. the. 8ut
ometer, Wet and 10% Poncil Thermomete

ol -Wind Instroment, Foroe-of-W
The m‘."‘"‘"‘m Instrument, Veloclty-of-Wind Instrument, and
) g’“ Rain Snow Guuge.,  Seven engm

Contained in SurrLesest 200 Price 10 conts.

r Wi
o gendunl approach
A
: pon. Ho ©
ngs a the inhablitants of Saturn. t
kﬁof m:(?hnw fromouxe rln{n to the
lanot. How our carth appears to the Saturniians,
fllunmhd ‘with one grnme ving, and contained in

SUPPLEMEST 102, 10 conts, lat ¢ thils |
. ustrated with one cngraving, showing th
THE SUN.—BY PROF. 8. P. LANG- l“'": wnd position of the mullu‘{:{l ugﬁ: F tlu-‘{vll‘rt

L of th v, Pa=A valu- | for and summoer solstioes und the vernal equinox.,
‘:lfie%d &stxum ’.g-?.:‘? t:.-‘; uu“‘ ﬁ.:}“:n Contuined in SUrrLesest 241, Price 10 t!'t:nts.
gecount of all mﬂu been discovere il

aflll i or
M

osting abstruct of Father Mare Dechovren’s
romarkable memolir on the subject of the zodinoal
lght, the phenomoenn of which have hitherto been
80 Httle understond, but are now, lhmlulxh the
Inhors of this Investigator, mnde much elenrer.

g VENUS, THE EVENING STAR. AN IN-
- | W lﬁml\nh Vinmma-
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No, Tﬂ. |

wnd of ali
o uunlmr nlso uwmmn "
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i dimwing and
Spectrowmeter,
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ure Proviong t
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n

Foucuult, and Why
. btnrnnl Rotation.
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nuses of the Spheroldal
tion of Pendu.
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THE ZODIACAL LIGHT.—AN INTER- |

OF CLOUDS —BY
Method of deteruiniog the
ﬂ:'lghlnuml distances of clouds by thelr roficotion

0 low pool of water, uod In s mwercurisl horteon

ITHE DISTANCES
Pruoeis  Galton,

.anho
olhu:thoun j!vn-l.uu-rnsa. Price 10 conta,
distant from

THE EARTH AS SEEN FROM
other sturs.— With six IHustratione
252. Price 10 cents.

URANUS.—CENTENARY OF THE DIs
eavery of, THustrated, By W. F. Dennlog,
FRUAS, Surmnesest 803, ('nm 16 conta.

RAINDROPS, HAILSTONES AND SNOW.
tlakes. — Explunations of the phonomenn by Prof.
O, Reynolds,  Soernesesy 300, Prico 10 cents,

Ceography, Geology, Etc.
CENTRAL AFRICA.—BY REV. JOHN O,

Muenns, DD, An excecdingly ‘valuable and Intes
resting article, giving in a condensed form an hn-
monse gount of information In regard to Africa
fn general and to the conteal portion o particu-
lar—that paortion concerni which our know-
ledge Is 5o Imporfeot ; desoribing the geologionl
and physical formation of the country, its climate,
ilul!nmtluctn. its inhnbitants, and their customs

THE

BUrrLEMExy

and habits, and showing whn! s now belng done
N e uses of the Seas by yurious antions 1o open up this rich reglon to
Inr of the Rn 1, i W In Astronomy. | eommerce.  Husteatod with a map of Africa.
’ r W it Bodles Incorrect,  THstanees  Contained (o SURPLEMENTS 208 and 209, Price
D= ‘A"'m‘ ""' .“"‘m' ":a'mwm of 80 | 1) conts encli.
121, 00 10 conta, i

IGNEOUS ROCKS,—AN ADDRESS TO
the Geologien! Beotion of the British Assoclntion,
1880, My H. Clifton Sorby, LL.D. An Im;mruu‘
| geol paper. Contalned in SeprLexest 255,
1 ¢ 10 cents,

THE TREELESS PRAIRIES OF
West. - By Thowas Mechan,
| Price 10 cents

| ASCENT OF CHIMBORAZO AND COTO-
fpaxh—An excoedingly Interesting pupor read
L very recently before the Socikety of Arts London,
L by Bdward Whymper, u‘lvlnf an account of the
author's pseont of the two lofty voleanoes Chim-
[ bornzo and Cotopax), for the purposo of settling
the disputed question whether man oan bocome
s habitunted to the low pressure existing o' such
helghts ns to be nbie to live thore without incon-
[ venienoe and do useful work.  The author's
pecount of hig voynge contadns much fonumphto
Lond and ethnologlonl Informution that s not gons
{erdly known. Contained §n SUFFLEMENTS 277
? and 278, Price 10 cents each.

THE
FEurrLexest 208,

{

| ciples of the art of trucing underground ve:
UrrLEMENT 2069,

]

GEOLOGY, — INAUGURAL  ADDRESH
of Prosldent Androw C, Hamey At the anopusl
meeting of the Beitish Associufion for the Ad.
vaneomont of Bclunoo, August, 150, A mosi vi-
[ Inabis and illll'"iunf [ per, a'mwlngmmc of the
| Intost rescarches in Goo nu{ und the hmportant
deduotions theroefrom resu {ing. Cont.

L BUPPLEMEST 248, Price 10 een

in

:

|[EVIDENCES OF THE AGE OF ICE —
By llmryWo--lnnl{ P.RE  Anable and Instrue-
tive Fesay, with five {llustmtions, enumen
prosent elimatio varintio the Goealogh "
other Proofs of the Glacid Epooh,  Description of
the Ago of Tco asstill seen in Greenland and uva
| the AT, ote. Migrations of Man and Anim
[during elimatio mm Antonivhing Voleanie
| Disturbances, nnd their bearing on Temperature,
|8urn.num 76. Price 10 cents

CATASTROPHISM. — BY CLARENCE

King. Address del the Eheflield
Boiontific School, Yale and

Evolution. Uni ) :anma
W&uw Mm
81. Prico 10 cents ench.

POLYDACTYL HORSES, RECENT AND

Pxtinct.—EBy Prof. 0. O, Mansh. pRper;
i lllmml&d!,;ﬂh 10 vl & com-
II'"‘“"’ morpho of the nnd of

he feot of rocent and extinet horses. BUviLE-

| MEST,No. 188, Frico 10 conts

coicogios Dot At deytre st tha

onte A

thntormoAMo% i M§

E. Marsh, President, An t

WPT, Nos. 193 and 194, Price
conts each.

GEODETIC SURVEYS.—BY-PROF. L-M.
Haups. With one figure of ngcul constructed
hellotrope. SUPPLEMENT 1064, 10 conts.

UNDERGROUND SURVEYING :—NEW
Tnstrument for. With three figures SUFFLEMEST
271, Price 10 cents

THE DISCOVERY OF UNDERGROUND
Springs —By Danlel Mamée. Explaining thom-
Price

toourl up to the presen )m =2 ‘MODERN PAL :O;\’TOL()GY, ITS P!{E- water. With one figure. 5

means b‘;’mm%h discoveries have been made. %&w& 2‘[33, 7 \,sgggl‘oe}'ior mﬁ{ (sent Condition and Future Tusk.—Hy Prof. Corl i 10 cents

Including tho distance of tho sun from the wu‘dm' gators, emb'nwlnx’:" Clunl!lmum?u opte the winds m., ",’}',".‘:',‘fm:gm"‘z'.;::,rm‘“,‘m' :3:5'&: '

ol supposbd relntion to.he weather, A e | of the lobe.  The laws goveriig tho orliin and | Hines. and pointsout the proper method of study- THE SALTPETER CAVES IN VIRGI
of  total colipse: the chromosphereand | 1hovEIBeREs 08 ey olonee OF . earches | 10 them at tho present Sy, and that, too. (6°8 nia—Ry H. Haupt, Jr, M.D. SuprLzser 184,
and outer coronas, and their supposed | Iwum&’o mugmmﬂm“""“m Sc&"“ mannor essentinlly diferent from the one vwually | Price W cents.

composition, ke wunls eutficoand the appare: | $70. “Price 1 cente. el o e |

Hinr {:lrmmet:r‘ e :whwlm m‘:?l‘tﬁ’c:! wm;d?t:: X representatives of the organie world, which he THE GEOLOGICAL HISTORY OF THE

ful beauty. The spectroscope in solay work. THE GTANT OFTHE WORLDS—BY CA- clisims can be proved h{nmlouuon und descent North American Flora—By J. 8, Newberry. Sop-

le of the spectroscope explained:  mille Flammarion. A description of the colossa:. W ithout calling fn the intervention of a special PLEMENST 245. Price 10 eents,

Bow the pe is_constructed. Doserip: | planet Jupiter; its diameter, circumforence, mass, POWCr 0 creation existing ""’""“;."""‘"M?

Hions of Kirchhoff s nd Young's spertrosioboy | Yooy, sud g_g.medmm the run and carth; the A A P e L v s ‘THE GEOLOGY OF COAL—BY PROF.

Bunsen’s maps of the ™. Fraunhofer's ;'m"'n.'lm‘:; have "&:,nm:&',',',‘" regord 10 g:'lwnba(ublt- 249 and 250. Price 10 cents euch. | Green. StPPLEMmEsT 173. Price 10 cents

t form of the roscope. Mr. Ruther- anty; its metearological conditions; Its curious bands,

furd’s ruling engine.” Substances found in the
solur pholusshom by means of the spectrofeope. | mnon; the time of the planet’s rototion as ascer-
The sun’s ru lnmencriy. Deflnition of radiant tnlnml'bydlmm-m. observers; probable

gl Difforent methods of measuring heats  state of ‘the gl‘nnot at the present time; the prob-
the calorimeter of Violle: Poufllet's pyrhellome- © ghility of its being {nhabited and speculations us to
ter. The temperature of the sun’s surfuce oS the nature of the beings who dwell upon it; the
wtimnted by various physiclsts. The simple | planot’s four coormous satellites, their doys and

burning lens the polyzonul burning lens. ‘The | gagsons, und the probability of their being inhnbit-
immense sourcs of power in the sun's rays, and

the probability thitt it willat some day be utilized
us 0 substitute for our present fuels.  Ericsson’s

thelr number and '5‘ oo and probuble consti-

ol aspoct of Jupiter as soen from his satollites ;
how the sun appears as viewed from the sutellit
tho earth a8 it must _appear (o the inbabitants o

solnr ealoric engine, and its capacity. M. Mouchot's | Jupiter. [lustrated with one engraving,

apparatus for utillzing the solur energy. The | tained in SCIENTIFIC AMNERICAN SUPPLEMEST, NO.
raoticnl bearing of this question on the indus- | 196,  Price ten cents. To be bad &= hisoflice, and
ries of tho wor Hlustrnted with thivty=three | from all newsadealers.

engravings.  Contained [n SUppPLEMENTS 212, -

214,316, 217, and 218, Frice 10 conts oaeh, | \ N THRR WORLD INHABITED LIKE

or S oents for the series.

|our own. A most interesting description of the
planet Mars and its satellites by that renowned
natronomer and brilliant French writer, Camille
Flammarion. The planet Murs, which comes next
10 the earth in order of distance frori the sun, has
boeen the object of ¢ cfal study with tho author,
who wus desirous of finding therein & confirmation
of his theory of the plurality of the inhabited
worlds. Some of the more important points treuted
of ure : The atmosphere of Mars, and irs clouds; the
mvofmphy of the planet; ity snow-clad poles; the
annlogy of the martinl climutes with those of the
earth i ‘the red color of the continentsof Mars, and
the groen color of Its seas; 1he author's theory that
| the rod color 18 due to the peculiar bue of the vege-
tation of the planet; the meteorclogy of Mars
I ghown to be very similar to that of the enrth:
| Moy, like_the carth, the former seat of Interior
;{mluylu changes ; mop of Murs 08 congtructed by
| the nuthor after comparing more than 1,000 tele-
gooplo draw ings

THUNDERSTORMS.—BY PROF. TAIT.
An intoresting lecture, showing: The promi-
nent foatures of a thunderstorm. Eleetricity in
the alr. Elcct.rlcll{ from rain drops.  The lght
of lightning., Motion and power of electricity,
How electricity is distributed on a conductor.
How lightuing rods opernte, und how they shou' S
be connected with the woll, Lightning flashes
peveral miles long. Effects of lizhtning. The
nature of thundor. Globe lightoing. Wator the
chiof ugent in thundevstorms,  Theorios us to the
sourcos of electrivity of thunderstorms, (‘ou-’
tained In SuppLEsesT 254, Price 10 conts,

RECENT STUDIES AMONC THE STARS.
— By Prof. Isano Sharpless. A lecture dellvered
ut the Academy of Fine Arvts, Philndelphin, glving
un interesting noocount of the results that have
boen obtained from a close study of the solar
system in recent years. Tho variable stars. Thoe
substanoco of stars, The colors of tho stars. Star
structure. The condition of things on the sur-
fnoe of tho stars, Sun spots and magnetic dis-

the diameter nnd superficml ares
| of Mars; its dvm«llr: force of gravity at ity surface;
| beings Il\'hm on Mars are necossurily only one-third
ns heavy a8 tervestrinl beings; conclusions of the
author that the inhabitants of Mars are fitted for

tarbances. Varlations fo bhrightness. Motionsof | jyine in {14 stmosphere; the satellites of Mars
sare. The Milky Way, Comets,  The develop- drminuto size, nnd thelr po W :
mont of stars and theélr destruction.  Contained “{‘ ot cfr poriods of revolution,

[ Hlustrated with two engmvings.  SUPPLEMENT.

Nos. 175 and 180, Price 10 cents each,
PRESENT CONDITION OF ASTRONO- v - . :
micad Sclence.~—By Asaph Hall. Paoor read be- | r."'qTR,n“ TTON. OF ]‘-\r'_'s IN.‘ T'rn:
Yoroe the Ameronn Associntion for the Advance- | United States, By Prof, John Le Conte. SOrrLe-
ment of Belonee, giving the presont status of | MENT 232, VPrice 10 conts,

ronomion) sclenee, d pointl 0 the sub
patronomicn) sclen and pointing out " ‘.\II( THERNIO,\(ETERS. NEW.BY. D

Joots that neod fullor investigation, und llu wl;lrh
wstronomers should give more aitoention than | wincianley, With threo fliRurcs. SUPPLEMENT
nerotofore  Contained In Seeroesmest 247, 248" Price 10 oonts. b Hures. I'LEME

Price 10 cents, The same nmupber contalns an

" it of Intorestl roport to the Chicago - = C L >
I.l\|-|'|'r¢’-ll.nlu‘|:ll'lllllll r*l-‘utl:-ltv :lv:‘l .l'll:’v 'I’llll:"l -/“Il"t'rnl ‘l'.\ FOGS AND THEIR CAUSES.—BY R. A.
Proctor, Sverenesess 173, Preieo 10 conts,

Prof. G. W, Hough, ilustrated,

NEW METHOD TO DETERMINE WIND'S MEMORABLY COLD WINTERS, —AN
Velooity, and to Test tho Correotness of Ancmomes  Intoresting record,  Serrpesest 169, Price W0
ters. 1y John H. Long. A Paper read bofore the | coents,

Kunss Acadomy of Belenoes, One Cut. BUPPLE- A .

MEsT 110, Frive 10 conts, METEOROLOGICAL REGISTERS, —BY
i X TES I Movle Dary  Deseription of the varlous lngenious

METEOROLOGICAL REGISTERS.—By | meteorologlon! nppiracis smployed in II|‘|‘~ Maon-

M, Marie-Difvy. Description of tho varlous me- | souvie Observatory. With six figures.

teorogicnl apparatus usod st the Montsouvis Ob- | MENT 198 Price 10 conts.

wyatory, ombrueing: The Reglstering Barometer, 5
the Barograph, the Micrometer for ronding curves | NEW  DYNAMIC BAROMETER. —DE-
'l'h(‘l'llllml‘ll{lh. the | gopiption, with two cuts, Showing details of con-

truced by tho Reglster, the

Paychrometer, the Earth Thermometor, the Aotk | goition, SUprLeMesT 207, Prioe 10 cents.
nometer, the Atmograph, and the Anonograph, |

Tiustrated with b cngravings of spparstus, and one | ORIGIN OF TEMPORARY AND VARI

dingramn, showing specimens of curves made by o Stars. — By Prof. Bickerton. SUrrLesMesT 163,
the various reglsters.  SUPrPLEMEST, No, 198, "}!‘,'w;,'w s - - LENRNT 16

' . . - » Q W . N N U .
CLOUDS.--BY PROF. 5 A. MAXWELL. | VOLCANOES OF THE PACIFIC COAST.
An interesting and lueld exposition of the natur, By 8. F. Bmmons. Serrouvest 176, Price 10
ouusos, und lnws which govern the formation of | cants

vlouds, Nature of clonds. Their clasdfication. !
Provess of cloud formation and transformation
The strutus. The cuonuiuy,  The cumulo-atrutus,
Tho nimbus.  The olrevestmtus, The cleposcumo-
s, Cierus Ftoots of clonds, Direotion and
motion. lmportance of the study of olouds,
Contuined (n SCrLEMENT 260,  Prico-l0 conts,

in SurrLeMest 273, Price 10 conts.

gruph Cables,  SUerLesest 288, Price 10 coots,

JUPITER —-BY PROF G. W. HOUGH

Surriesest 247, Prioe 10 cents,

sUrenes |

THE AURORA BOREALIS AND TELE- | [

THE FOSSIL FOREST OF THE YELLOW-
STONE NATIONAL PARK,
A very lnteresting and valuable paper descrd
of the remarkuble * Yoicane Tertiary™ formations |
of theabove region, 5,50 feot in thickness, [Hlus- |
truted by an mumwinu of the north face of Ame-
thyst mountain, D400 feet high, the river hed 6,500 It
high, showing the position of the multitudes of un-
clent forest troe trunks of giguntic size turmed into |
stone, and now standing on the cliffs 10gother with |
many other interesting geologionl iculurs. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
S0. Price 10 conts, |

THE GEOLOGICAL ANTIQUITY OF
Flowers and Insocts.—By J. E. Taylor, F.G.S. A
lain, comprehensive review of the sub, brings
g forward many instructive facts; with six (lus-
trutions. The invariable correlation betwoen
sects and lowers.  How they are fossilizod, Fossil
Botany. Geological Evidences of Evolution  Cor-
respondence in the succession of Anfmal and

Vegetable life.  Flowers necessary to llmmu‘nnd
Insccts necessary to Flowers, Insects und Plants
in the Dovonlan, the Switzerland Lias, the B

Stonefield Slate, the Tertiary Strata, the Coal
Measures, 0 Greenland and other formations. A
Peculinr Aspect of Evolution. Suprnesest 120,
Price 10 conts, !

|
THE CANONS OF THE COLORADO.— |
Complled from the Report of Prof. J. W, Powell, '
Goologist in charge of the m-ngmphlmland()«)-
logical Survey of the Territories, With l’oﬂ)‘-cllxhl
Engmvings. lu-mvr?- of the Original Explomtion
A peoulinrly Excit ng and  Dangerous Yoyage.
Strango and Gigantic Seenory, with Bugravings of
Groon River; Parunuwenp Cinon ; Gate of Lodore :
Murble, Gypsum, Kanab, wnd Grand Canong; Mouth
of the Little Colomdo: Geogmphy of the Colormdo
River Basin, with large Map. Strange Geologieal
Features, the Buttes, the Bad Laads, the Hog-back
Villeys, the Terraco CHs, nnd deseription of Faults
and Folds, Land of Smmllm& Itooks, Islnnd Monu-
mont, Grottoes, Towers, Amphithenters, and Caves.
Stupendous  Denudation by Rains:  Mountains
Carved from Lovel Plains. A Land of Grotesque
Monuments, and its Slnuurln Geological History.,
| With birdef acoount of the Indians of the region
und thele babits, and of the Toteresting Archivolo-
wienl Relics of an Ancient Unknown Ruce. Sop-
PLEMENTS 118, 121, 124, 131, 185, Price 10
ounte oach,

[MT. RANIER OR TAKHOMA.—A DE.
soription by Hazard Stevens of his ascent of this
romacbablo” Volouno  in Washington  Territory.
This nareative, of pbsorbing Interest to both the
Noturmlist and the genorl vender, gives the Seos
wrnphy of tho reglon: tho Tolls, Perlls, and Adyven-

| turos of the t-xlunllunu; Heoovery of a Cavern in

| the Ceater: A Night in the Volenno; The Stupen-
| dous Glacia) Systom of the Movntaln and tho vast

FRIver (0 Feeds, Surenesest 89, Price 10 oents,
| ANCIENT LIFE IN AMERIOA. —AN

nddreess, by Prof, O, C0 Mamh, recently dolivored
Bulore the Amerioan Assoclition for tho Adyvince-
ment of Scloneo, Nashyville, Teno. Prof,
who s 80 widely Known for hils remarkable Wesiern
Disooveries, especialIv of Americun Fossils, prosents
o i this address a congeeted history of the dawn and
| progress of Life (o Amerios, as shown by latest
| deduetions of Solonee, mnd confirmed by his oxtri-

ondinary Geolglonl Collections. 1 s full

of fresh information, and forms one of st
| Interesting and valuable contributions to scivnoe
over given to the public. SePrLEMENTS 90 and
O1. Ten couts owel

'DIAMONDS AND OTHER PRECIOUS
LRTONES e Digmond Plelds, Entertaining His-
‘}(‘nry of .l.ﬁ»n&qgt't. the Ki"»uh-l-noor. and ahcrh

"":'L“mm. pual ¥ Tur-

merhuivg, anet

K Crystal, Amethyst.
quokss,  Conmd Ill:ﬁ,l.loe o

“.mmmm:;.‘t “th” "‘ﬂ'.'u. ole. SURPLAMENT 104,
10 cents

By W. H. Holmes. ?.‘\grlculmral
ptive | 180. Price

The
tuise | B
Price

TEXAR IN ITS GEOGNOSTIO AND
SurrLEoesT

Aspect. By J. Boll
0 cents,

ROPINESS IN BEER.—I'PS CAUSE AND
Provention. SupprrLevesTt 195. Price 10 cente.

ASCENT OF CHIMBORAZO AND COT-
opnxl, 1By Edward Whymper, SUPPLEMENTS 277
and 278, I'rice 10cents each.

EXPERIMENTAL GEOLOGY. —THE
artificial {!mluvtlon of caleareous pisolites and
voliier = With one figure. SUPPLEMENY 286.
Price 10 conts

BIOLOCY, ETC.
Zoology.

THE CARPET BEETLE AND OTHER
domestio inscot pesti—An inte and -
structive papor read by Dr. H. A, Hagen hofore the
Boston Society of Natural Histocy. Giving the
complete natural history of the new carpet bow
whoere it came from originally, how (& hussp
it destriuctive habits, and how (8 ravages muy bo
revented. A description of the Attagenus
egntoma—a new relative of tae carpet beetle,
ust as destructive, and which, nllhouﬁ not well

nown to the public, is ~eall uall COmmOn
us the latter. p’l‘he ommo:{ ﬁu u’nd it rapid
foorense during the last few Tho recea:

GRS,

norease in the number of (ht Floas and the
annoyance that they have cnused nousokeopers
In tho Eastern States.  Fleas in Poland and the
roinedy against them in that munt.?o. Polish
Haw(mq.s deseribed. The prosent varfoty of the
Hesslan Fly and Wheat Midge. How inscots, like
plants, are Introduced into  and  distributed
hrough new counteles. Tho howe of the Cock.
roach, and the insects humigration wostward,
The Introduction of plants and nseots by vl

fruuun. and the gradual changoe of a conntry's
neect fauna by a clxunre of its lora.  Butt

that have made the teip wround tho workl, o
soots constantly brought from Burope by stenm.
ers; tho grin weevil, tho vice weevil, and the
mamra?ﬁ beotie,  Contalnod in SURPLEMENTY
161, e U cents

PYRETHRUM THE BEST INSECT KIL.
ler.—~Directions for mising the plant. Hifects of
the powder on various (nreots,  Effects of the
fumesof hurning Pyrethrum. Suyriesmess 247,
Prico 10 centa,

HOW THE CHAMELEON CHANGES
113\:::‘.;\\'“!\ Four outs. Surecssest 157, Price

LIGIT - EMITTING ANIMALS, — BY

Prof. Martin D (FRS, A
vah, | fjve nl:c‘he“\‘lu Py lnnr'?nwﬁu ontamu\n ﬂ&

power of

luen.

and Actin
the A
Tau

nﬁ.‘e °l‘hnl.
w

l,ht-«m ing

of the two fam

woﬂdui.n :

in SUrPrLEMENT |
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~ of
- ming on its tnvohitl%numumus enemi

, r  Cause of these Su
2 - of the former ¢

; Also, in same SUpPPLEMENT, the Intelll-
E of Ants, ¢te. SUPPLEMENT 75. Price 10

- gence
cents.

'REARING ‘OF A
G mx.. Clement, An interes

; i“ e

THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT.

: ggé‘?a-—liw Homorrholdal

1 ng these in
ho \'h&%(muundmlrv
ned () SUPPLEMENT 282,

. ’
NOCTURNAL ANIMALS. — BY
urie, M.D., F.LS. An explanation of
peculiar phenomeni obsorvable among

} and mammalia, preceded by a con-
on of the senscs and organs of a fow
the inforior invertebrata, o sircode of the
and its sensitivencss to impressions.  Me-

and t en! sonsory organs. Soa-

U and their extreme sensitiveness to light.
for for dnknc?u al? shown among the
am “Some nocturnal usea and Crustacen.
- and (nsects that carry on

ﬁdr]lteoccllmﬁons in durkness. The nocturnal |

habit of one coreature shown to superinduce the
of similar habit in theothor, Theenemy
one must stir betimes to soek (ts prey, and thus
from class to class the E%owmal babit is transmit-
ted. Nocturnal binds, o Apteryx and its habits
The New Zealand Night Parrot.  The Western
Ground Pamkeet. ¢ Owls. The Nightjars.
Mammals: The Cat Trive. The Gryshok. The Ele-
t Tapir. The Star-nosed Mole. The Bats.
Vampires. The Lemur. The Potto or Bush
Dog. and the Slow Loris. The Great-cared Javan
Tarsius African G: and Great-cared Aye-Aye
of r. The Douroucoull, Summary of
the points which doubtiess influence nocturnal
habits in animals to some extent, THustrated with
throe mrm Contained in SUFrPLEMENTY
199. 10 conts.

m s
hhlnt.}or hem, and many other interesting
detalls ol? regard to t !

hom.
the eel. Origin of the Oswego River
Fulton. Horse-shoe

and its History. ‘
< of lhcl

enoy.
paratus. Sex in eels. Spawning
mmﬁ. ty and plenty. Food of eels
as food. Natural History Notes. Contained
in SuprrexesT 266,  Price 10 cents.

THE SILKWORM.—A BRIEF MANTAL
of Instroctions for the Production of Silk. By
Prof. (. N. Riley, explaining the Nature of the
worm; d«scrfblgg udll?our dll!mlwa Smw‘suof
By, Larva, Chrysulis and Lusgo; pointing out the
B oates and Disetses of tho Insects describing tho
Varieties or Races of the Silkworm; telling how
the should be Wintered snd Hatched, and the
orn and ; showing how the Worms
inning, how the Cocoons should bo
and how the Chrysalids should be Choked.
) how the Reeling of tho SilK is to be per-
formed, and. concluding with a Dissertation and
proper Food Plints for the Slikworm, Illus-
trated with § engravings. SUPPLEMENT, Nos. 174,
175. Price 10 cents  each,

e CLR R,
o . 1o VLS.
o Descipion of ti asipal w1t o
i ns
IntothoAumgg Oup:enn. whereby myriads
creatures voluntarily drown. e Lgrint;
al
ves in Winter un c:l-‘ the
Destructiveness. Prooable
| Migrations. Singular Proof
of sunken continent

count of

oW

SILK - PRODUCING
's Observations and Expe ::cgu“?l':
from thi egg to the perfect state, the
k ucing moth. Auaww,mﬂia: g
ife history of the insoct.  Deseribin
depos of the and thelr
s%.;olornnd markings of the
se qothot:&hl andutedch of
dimensi 0 OF, nn
the cooo’on.. Th it nli

vity and to ulee an,
uz:. um-'::d :mo muo.:au.mcon’:

208. Prico 10 cents,

mal 4 lwm t Distribution
d Do al B VYogrt,  An fportant contri-
ISIOT XU A\ of i:lulnz animal life,

- L o show that

©
relatod lnlmcg found
othor Is not to bene-

Our present know- |

MIGRATIONS OF ANT. | Spc
o the Preson

of m tions ; but that

mo bl t it is the result
ppmunt which took place simultaneo sty
wntn of the from cortain |
hich have foally uoulfurmnlhnum'
.;ld to one another. Contained i |

« Price 10 cents.

VTHE HERRING. —A LECTURE DELIY-
Prof. Huxley at the Hutional Plshery
Aprdl, 181, giviog & sum- |

Norw!

statement of what Is now known regarding
‘n“soﬂnt fizh. Charncteristios of tho herring.
15 L 18 anoestry, allles, ard relatives.  Pro- |
. Spawning and dosolopment of the
m- Ahundance the fsh and (ts geogra-

distribution. Relative abundance. Con
ined in SurrLesyesT 285. Prioo oonts. The
sime number contains two other Important
articles on alliod subjocts  “ The Shad Fishery of
.‘9" Atlantiec Cosst.” und “The Helatiy- Food
Value of Fish.”

| mevesr 194.

. HORSE BOT-FLY.—A COMPLETE

; ory of this deended horses' Ju-ﬂ. from the

to l'w’ o tllofwrh'.\‘c,t llyl:" "n"'r':"" lh¥l|n

() ne or alliod o O o

% F ool Ilnt-ll'{. Hlustratod

twonty-four figures of tho flics as seen nt

different porfods of thoir transformations.  Con-
tained in SuppLasest 212, Price 10 conts.

THE REASONING FACULTY OF ANI-
mals.— Ity Joseph F. Jumes.  An interesting rn;mr.
111 which tho author contends that instinets in ani-
mals are not of divine origin, but come into exist-
onoe in obediones to natural lnws, and fn many

{ | casos ought to rank with the reason of man, Con-

tnined in SUrrLevesT 208, Price 10 conts,
'SCALE INSEQTS.—BY PROF. COM-

stock. Naturnl history of the seale Insecets. The
Forms of Soalo Bugs which occur on the Pacifio
Coast, How the Scale Inscet f= Spread,  Moethods
' of Preventing the Pest and Remoedies for Exter-
Cminnting it, o Smut Fungus assoocinted with
Soale Insects on Orange Trees and Oleandors, nnd
| whit Causes it. How to destray the Fungus.
| Contained in SUPPLEMENT 261, Frice 10 cents.

| FELONS.—BY T. C. BRANNON, M.D.
| disease, und which has been used with great suc-

How fo disgnose a felon. Treatment.
in SuprLEMEST 243, Prico 10 conts,

usoum P pse=— Ry Prof. W, H. Flower,
;?rk_g.l Sj::ple mlb Directions giving the
sovernl Methods. SuppLenest 106, Price 10 conts. |

THE ENEMIES OF BOOKS. THEIR NAT-
ural History, their Ravages. How to Destroy Them.
The Cockroach. the Deathwatch, the Weevil, the

and thelr Larvie, desoribed and fllustrated w
twelve figures. SUPPLEMENT 138,

account of this singular family of reptiles; de-
scribing thelr remarkable characteristics as exhi-

a stute of nature, and habits in captivity ; classifi-
cation, and geographical distribution.  Nlustrated
with six figures. Contained in SUPPLEMENTS 233
and 234, Price 10 cents each.

THE PHYLLOXERA. THE COMPLETE

Life History of this curious and destructive insect,
as worked out by Prof, C. V. Riley in America and

M. Balbiana in France. Tllustratéd with 10 engrav-

fngs, showing all the phases of the insect from the |

egx to the perfect animal. The twot Radicola
and Gallexcola—of the Phylloxera. @ Vine Phyl-
loxern a polymorphic species. The seden Te-
males which live on the roots of the vine; their
immense numbers, and their subterrapean travels
from one vine to another. The change of certain
sodentary fomales into winged, migratory females.
The deposition ofeﬁgs by the latter on the aerial

the vine. The sexed individuals that are
wtohed from these eggs. These individuals wing-
less and short lived ; they do not eat, but occupy
themselves solely with reproduction. The female
luys but nsingle ege, then dies. The agamic wing-
less female issuing from this egg n begins
cyelo of phylloxeric life. The problem to be solved
In preventing an‘invasion of the pest is to destmg
the winter oge.  The minute gize of the Iatter an
the different methods that have been dovised to
discover and destroy It.  Recipe for an approved
insoctiofde, and how it §s to be used.  Resumé of tho
Jife of the Phylloxera, by Prof. Riloy. SUPPLEMENT,
No. 167, Prico10 cents,

THE EYE-LIKE SPOTS IN FISHES.—
By Prof, F.Jetfrey Bell, M.A. With six figures.
SUPPLEMENT 301, Price 10 cents,

THR ARMY WORM.—NATURATL MIS.
tory of, and modes of extermination, With one
{Hustration. SuPrLEMENT 306. I'rice 10 cents.

NOTES ON THE MIGRATION OF BIRDS,
;l;a H. D, Minot. SupprLeEMeENT 310, Prico 10

MITLE O

DIPTERA AS SPREADERS OF DISEASE.
;2’“. J. W, Slater.  SpppresesT 308, Priveo 10

INSECTICIDES. — BY DR. H. BEHR,

BUrrLEMENT 308, Price 10 cents.

Botany.

H;S%OI;?GY AND THE CELL-THEORY.

] T, uard Fourni€. Exa

mu{y‘s Oldgu in Microscopy. m%am
Do i i e

Theory weo:d??;'g to Schwann. Labors of

O Isms
Essentlal Pom tho
but do not Perform Funotion,
et Ko
not Permanent. " Jrritation Nutsition.

0,132, 144,

In Suprresexm 137, 14

R L o
. W_A. L An Inv on into the sl

:r \oll'mhr'y \‘\"?:ha?tm. o?ém soods, v%ﬁi
106, Price 10 cents, sy

THE FERNS OF THE PACIFIC COAST.

S YA, Lo A lerstoe g
(L)

opment. the Fern nd.

frn Jeal range of Ferna,  Pecullarities of Dm«r::

itlon. Some New Ferns of the Pacific Const.

Ho ittt Containtd e A o SAB:
iy on y

P et ontained In SUPPLEMENT 283,

CORK AND CORKS.—BY H. G. GLASS.

POLE, Tho cork ouk. Method of
bark. Manufacture of Corks, ‘Anm'i"'.i':-"«'.?
corks. Corks cmployed In medicine.  Chemistry
of cork bark. BUPPLEMENT 185, Price 10 conts.

THE BEAN.—BY LOUISA REED STOW.
ell. A microscopio study of one of the most eom-
mon  wdulterntions of wheat flour, Tlustestod
wWith camora lucids drawings, showl CTOSS MO
tion of the coats of benn; outer «)n.{ of bean |
socond cont of bean; bean staroh after belng
baked as broad ; bean starch aftor bolog holled ns
pudding : and cells of beans londed with staroh
and gluten, An invaluable paper 10 those on.
gnged in the Investigntion of Tood ndulterntions.
Contuined fn SurrLevest 246, Price 10 conts.

~A simple treatment for aborting this puinful |

coss by the author for the last twenty-throo Yoars. | Rhus globra; and Rhus toxicodendron
Contained | tained in SurPLEMENT 273,

Tabby Moth, the Sugnr Louse, the Braxilian Tmﬁ; i
t
Prico 10 cents. | Rose

- ' B 3o
CHAMELEONS.—BY PROF. J. REAY | Price 10 conts.
| Greene, FL.S. A vory complete and intercsting

EELS. — A VERY COMPREHENSIVE  bited in the structure of their eyesand tongue and
on the subjoct of these important food | Wonderful changes of color; their mode of life in
thelr natural history, the mode of |

:

ON THE FERTILIZATION OF TIE
Yucow—A papor vond boforo tho Amorfonn Asso-
clation, August, I8, y  Professar Thowmns
Meehun, showing that th Abhornto nnd wondor-
ful Ingenuity of the Y n Moth in applying

wollen to the plant for the purposes of fertila-
| tion ns lll"l'rl’wd by solentists Is wholly unnecos-
sary; and that, morcover, formoer nssertions In
| regard 1o this mattor nre more or [0ss crroneous,
L and not Nlapnrlml by facts, Contuined in Soe-
[ PLEMEST 195, Price 10 conts,

A BOTANIST IN SOUTHERN CALIFOR
nin.—By Joseph F. Jumes. An interesting secount
by a well-known botanist of his herborizations
amidst the magnificont vogotation of Californin ;
with an enomerntion wnd popular description of
some of the more beautiful and characteristio
plantsobserved hy him. Contained in SUPPLEMENT
240. Price 10 conta.

THE VARIOUS SPECIES OF RHUS,
and thelr Boneficent and Toxionl Effects. By Dr,
T.J.W. Burgesa. Botanieal desoription and prop-
orties of the difforont species of o genus of plants
which, whether considered with referonce (o
their boneficent or toxio offcots on the humnn
race, should be known to every physiclan: Rhus
cotinus ; Rhus corfuria; Rhus sucoodunon ; Rhus
| metopium ; Rhus semi-alata; Rhus aromation ;
Con-

Price 10 conts.

|
THE PREPARATION OF SKELETONS FRAGRANT WOODS.—BY P. L. SIM-

monds. An exeeedingly interesting and compro-
hensive account of the various woods of the
world which have frugrant properties; giving
their botanieal origin, tho country from whonce
obtained, and the purposes for which they are
used. Contained in SurrLemest 172. Price 10
cents. P

MEDICINAL PLANTS.—CULTIVATION
of, in Lincolnshire. Peppermint. Dill.  Caraway.
mary. Henbane, Belladonna. Aconite, ete.
E. M. Holmes, F.L.S. SuerreMest 304.

| WAR UPON INSECT PESTS.—SUPPLE-
MENT 298. Price 10 cents.

EUCALYPTUS GLOBULUS.—SUPPLE-

MENT 298, Price 10 cents.

Microscopy.

A STUDY OF WHEAT. BY MRS..LOU
Read Stowell, of the Microscopical Laboratory of
the University of Michigan. An article of sterling

it was more especiully written, but to microsco-

vels, pitted vessels, parenchymatous cells, and its
epidermis withstamata. The structure of the gruins,
its pericarp or three fruit coats, its two seed coats,
itsalbumen, and itz embryo. What ismeant by the
“pran.” The hairsatthe end of the 'ﬁrmn. an% the

that fills their central cavity. ¢ possibility
this gas. o and spiral vessels that arc
the seed-coat and its influence on the color of the
flour. Directions for those who desire to make mi-
groscoplo examinations for themselves, Thoe nlbu-
mon—the part of the wheat that 15 of most interest
to millers: it8 granular colls and walls of collulose,
and its starch colls, matic view of the
“bran” of wheat, Wheat grains a8 seen in cross-
section.  Thoe microscopic ap ce of starch of
wheat, tho composition, m of formation, and
characteristics of wheat and other starch. The
toxt of this very Instructive papger is ilustrated
with 14 ongravings after figures drawn by the
author from the microscope. Contained In SCes-
TIFIC AMERICAN SUPPLEMENT, Nos. 159, 172,
178, Price 10 cents each.

ZIRCONIA FOR THE OXY-HYDROGEN
HIoR™ b Joba €, B, (T, Dl
Magnified Represontations upon from the
crosoo? he sueoess ob
n of n:x !’:monh Cy‘l’lndo% for uwm torm' What
Oym?leu. SUPPLEMENT 93. Price 10 cents.

INDIAN CORN.—BY LOUISA REED
Stowell. A microsoropical examination of Indisn
Corn, sbowlnwwmul structure of Kkernel
structure of & h N4, ote, nnd accompani
s tes Shodioal Bomubaaltion: 148 Rroperiie
chor oo on, its pro as
4 nutriment, mmov rlous forms under which
it appears in murket.  Thustrated with six figures.
Contained in SurrnenesT 287, Price 10 conts,

MBGMACTAW ble nary

- . n, uable sum

5':'um prln’;lpnlohcrnaomud theorles of rece

gmrﬂmt%n Q mmnﬂn. : t‘bnoueh.
mannor in whioh bacteria

:w‘:‘a:mu ns beunr‘s of infections

enter hgbody.an_d
Tlustrated  with

twelve n:tfnl:g'hmn’umnmm mttudy'm‘
um”'”&n‘; u r ho n’sl:mopo.
In SurrLeMEsT 304, Price 10 cents,
RCOpe. owing, by&n'rﬁ or drawn
the mlmoaph&e nﬁ'I'ﬂ
pointi ‘%fu what the 5{& 3%‘&
i handled in o
ur &l;:u ks of l&l,yd O
?un zo'a'f"ﬂm 10 conts.
a—“ w. Gq

WHEAT AND WHEAT
H. Migo-M A study

‘es nnd thsios
il or

the ol OF e
cmbryous memb
teguments n
engraving, wing
of whoeat. 1
10 conts.

MICROSCOPIO NT:

OBJECTS OF SEX AND OF ODOR IN
Flowors —Ry Thomuas Mechan.
Prioe 10 cents

Contained in Spp- ’nyﬂrnntmﬁim '
L 257, Price 1) cunts.

enty naturel o

and permanent value, not only tomillers, for whom |
pists and scientists generally; giving the botanical |
and natural history of wheat.an account of the weeds | 10 cénts each
and parasites that infest it,and minute sccount of the
microscopical structure of the plant u#s worked out
by the author herself. Describesthe cellular struc-
ture of the stem ; its vasculur bundles, spiral ves- |

t mill explosions may be due to the escape of
found in their fruit coat. The coloring matter of

soreen
by tho substitu- 1

ke s e B et

THE DETECTION OF FORGERIES BY
the Mioroscopo A now method, Hy Prof, J, H,
Wythe, BUpprLEMENT 268, Prioe 10 conts,

FILARIA IN THE EYE —BY CHAS B
Tumbull, M.D. A valuable eontribution to the
subjeot of Helminthology, giving o complote and
minute ncoount of o Hving worm found in the oye
of n horse (tho third cnso only which is known to
have ocourred o this country): along with a full
biblography of the subjoot of this class of purn-
sitos, somo of which oecasionally Inhablt the
human eye.  Hlustrmtod with four figures of the
Filarin worm. Contained in SUPPLEMENTS 168
and 169, Prico 10 conts onch

PLANT AND ANIMALLIFE.—~BY PROF.

A I Grote, A highly fnstructive and interesting
lecture, fllustratod with 20 engravings, and giving
in a popular style n full exposition of the phenom-
enn of Life from its first manifestation in the very
’nwratnr nisms up to its perfect development
n mnn. ‘{Plnnmunll animnls made out of the at-
mosphore, Lifo invarinbly associated with motion,
The developmentof life, Protoplasm. Growth of
plants and animalse. Organisms that are neithor
ants nor animals. Athalivw, Difference bo-
woen plants and animals. Spontancous genera-
tion. Bathyblus, Protammeba, Multiplication of
Fresh Water Amieba. Growth of Red Snow.
Btructure and growth of Bryopsis. Desoription of
Euglvon., Eggs of the higher animals have first
the Ammba form, and subsequently divide like
Bugliena ; what the ultimate stage is to be, whether
Euglena, Amoeba, fish, bird, dog, or man, not to
be determined from the onfnnlc contents of the
original egg itsclf, Science in detecting the pro-
coss of ovolution nsserts the unity of Natare,
11.—Cell formation. All e are but specialized
cells. Development of the Sponge. Cell develop-
ment as un%pwrsln the class of worms. vel-
opment of the tape worm. Thoe higher worms—
the Ascidians and their embryosand larvee. Verte-
brates with no skull, nor brain, and no true heart;
the Amphioxus and lamprey. Description of the
Amphioxus. Origin and development of the ner-
voussystem. The relative ranks of animal ups
infuenced by the forms assumea by species in their
development. The Common Crab, its ze;ea and me-
galopsstage. The Toad and its transformations.
Comparative structure of the legs of the toad and
bird, and the wing of the latter. Ancient birds
with tecth. The succession of animals in geologic
ages. The more fossils we find. the more clearly
the history of the dual development of present
species is made oat. The differences now found
between Lirds and reptiles at one time did not
exist. Development Of the brain. Evolution of
tho horse. volution of man; he ﬁuws in_his
| embryology through changes in which he resembles
| all existirg animals. Experiments in transform-
ing the Mexican Axolotl. The brain, the nerves,
1 ct, and rmslonz;ﬁ g:to nerves, no m!ntd. Dif-
ference between nct and reason one of degree,
not of kind. SuppLEMEST, 179 and 185. Price

| BACTERIA INVESTIGATION.—ILLUS-
trated. By G. Marpmaan. SUPPLEMENT 304.
Price 10 cents.

CATCHUP UNDER THE MICROSCOPE.
| =By W. G. Smith. Ilustrated. SUPPLEMEST 310,
Price 10 cents.

EFFECTS OF CARDING AND DRAWING
Processes on Cotton Fibers.—IlHustrated. Sorene-
MENT 300. Price 10 cents.

MILDEW AND MOULDS.—BY A. G
Fleld, M.D. Svrrremest 308. Price 10 cents.

Biography.

?IOGBbAmeCAL SKE'iCH OF AN IN-
ud ‘. Reflex Actions: I?a’:r‘ﬂ»‘i‘ﬁw Rmm.
Emotion ; first indication of the Moral Sense; Ae-
%x&l&nof Langunge, cte. SUPPLEMESNT 86. Price

MARIE JOSEPH JACQUARD. — BY

Hugh McCall. A review of the life, labors, and

fvn us of one who handed his name down to pos-

| tevity by the invention of the loom which bears

i hoh M'I:.O‘ Contuined in SUPPLEMENT 254. Price
cenl

!GEORGf STEPHENSON.—AN INTE

a..nga:‘ tcggnwﬁhm“ ;'re sketoh of the'l!fcl:g
with a portmait: a view of his |
first rail suspension




FEVER—A HIGHLY

‘o

IN- | ALCOHOLISM. — AN
deliverod by Prof. | rupon the Relations of Intem pernnoo and Life
ﬂn%linunq : Tho average Kisks and Expectancy of

e niversl fo of the

and Liver Diseases as results of Liquor,
" Medionl Testimony. 3

e CATARRH.—BY

OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT.

INTERESTING

ngmto and of the Intempomte.
sction of Aleobol ; stitou the
Norvous Bystem, Rotarding the Clreolation. S
tol Oxidized in tho Bystom, Insomnia, lhmT-l lon
of tho Lungs, Detoriamtion of Structure, Calonln
l’.!_lmmc

. SurriEMest 136, Vrice W

DUDLEY S8 REY.
uolds, M.D. Chamoter of the Disease. The Epi-
e T
us Milk Die 'f'r':;-um‘.ai' Zé‘l'moulm.um. ll:{l’::;rl'nl
4 rom o, » Consump .
Ve, ete. &rrrun.’n- S4. ; 0 ::»n{:.

PROFESSOR HUXLEY'S RECENT IN

teresting uddress before the International Medical

e Lencon, i, oo on L
lenc ‘ine,

SUrFrLEMENT 300, Price 10 conts, v %

ON CHRONTC MALARIAL POISONING.

443

EXERCISES. — THE
Mnfﬂb‘

SYSTEMATIC
Value in the Provention of Disesse. Ry

Tibbita, M.D. A highly hoportant and valual
wper,  lumd before the Leeds and West itding
odlood hirurgionl Bociety. How much Exercise

ovory one ought to Take, Much Disesse o Hesult of
Over-grtifiontion of the Appetites.  Cultivation of
the Wil s Cure for Bodily and Mental Ik, Criminal
Negligenvo of Mothors,” Tho Momal Influence of
Bodily Fxercises, snd How t Al 1n Controlling
the How and Pasdons. tained lo SUrrLs-
MENTS ho, 152, Price 10 ccuts each,

THE MBD!C[.\'.\LJ L;,SEZ OF %LgOl!OL
und its Dungers. -1 L 2 A, Being
O S e O e Sl Rarty Cousete
of many Cases of Inobriety, With Modionl Test
(and Hemarks on several He baving A
s n Baso.  Contalned 1o 149,
10 conts,

STATE INSANE ASYLUM OF NEW JER
round Plan. De-

eseript the
| Publio Institutions In the eonntry, with particulems
of the Best Apparatus and Methods in use for the
Culinmry Dey ont, Ventilation and Warming,
Lighting, and Laundry work. Also, Practionl
oo in tho Chvuss of Dsanity, and Treatinent.
rriedest 110, Price 10 ceats

'HOT WATER TREATMENT.—SERVICE
of Dr. Frunk H. Harmilton. lhllerg‘l: Am-
ptation  Obviated, A

mber.

i Al-':?l; ﬁm%‘-’, ’;‘\glu‘ble’.lm g_:{%:

Price

e e i e

e ikl SN kb, 4 deel ey
T yored n v '
ﬂom LE \ DU m GREAT ol College, N. Y. Acconling to Professor 4-':& !
nch_Architect.—Bio : s The tho effects of puﬁ--nuomln"u_udlny
ME: 100 10 cents. merous UM'th:LﬂL’{?&-’ cnx'u::tnlul;
FRANCOIS ARAGO.—~BIOGRAPHICAL went.  Price, 10 oen TN g Trent "”"" T cmbmces  enlargemont of the
sketeh, of statue ereotod to his gny o 't. s Mﬁmlw mffﬂf,"é?ﬂu"{.
Port ; !
ge-auu FPLEMENT 204, Price | OLIMATE CURE IN NERVOUS DIS- cannot bo relieved by dyspeotic remedies: heud-
oon's eusea.~Ry Win. F. Hut M.D, U8 N, A are often treated 43 cerebril dises;
PROF. ASA GRAY, THE EMINENT | valuabio paper the efficacy of “ climate SROIVEIONS OF SO H N N o1 Ta
American Botaples.~Sketuh of s life and labors | SUER" 10, Saes o dlecases, of the BCryoun 173 | mifieny Inabilty todo wrork of any kind: not sick
w T 207, B s TP6, Calas OF har ot of Mok o h €0 o o bed, but too i1l and_Babilumily too

cases,  Rallroads to be avoided. advant

PROF. A. E. NORDENSKJOLD, THE

4, of Nowport as w summer residence for invalils,

2." '{’.‘r'.h.“‘ P‘"“"u"o“‘l. “P.:ioc':: % The value of long sea vo”ﬁ? w‘iﬂf‘;ﬂ::u:\l :'n'm-

cents. Fnkmn. BEuropein resol not recommendod.

LUIGK GALVANT, THE ILLUSTRIOUS | s the Wit 1 s o o s
Wi nds as w

1 o gg for Invalids. Sandwich Islands :a -nlumm:::

nervous invalids. Contaloed lo SUprLEMEST 213,
Price 10 conts,

A COMBAT WITH AN INFECTIVE AT-

ustration of erected
ut i witha sketeh omo. SUPPLEMEST
224. 10 cents,

GENERAL ARTHUR MORIN, THE

Ewminent feal Englueer.—~Short Bi hi- mosphere.—~A Lecture delivered at the Royal Insti-
o g PortrRlt, . SUPPLEMENT 228. | tution. by John Tyndall. A series of aportnt Ea
Prico 10 conts, monts Power

|of Afr may be Infusions kept

BERNHARD VON COTTA, THE GEOLO- | tan oy ! o BOnpiosss K

gist—Sketch nf his life and Iabors. with portruit. | g Ior thonthe 1n contect with air. R
RS NN RNt o T A emurs o (s BORsaHon OF Jeak

PAUL BROCA, THE DISTINGUISHED | Srobs und i cmqmical Harmony of the Uni-

K0
tired to perform anything that requires the lonst
exertion ; shortness of brouth ; ngi_gsvmk. Irrogu-
lar pulse; slecpless nights, ote. infeotion np-
to boe h:;!’o:‘h' 1] n IS common-

spread tha
*u vhl»,lnve ailments that fall
tioned

the cal men will do well to
ox: 1
MEDICAL PRESCRIPTIONS AND FOR-

line Cream, Elixir of

Monobromated 3 erv Carbonnte

of Iron, Emollient cerine Lotion, 1lin
The Formuke,

by the Societe de of Parts 1

new preparations, with
Salicylic Acid, Thymio Acid, Crystallized l&:‘e. !

Theine or Caf-
hate, Sirup of Cal-

fum Chl hosphate, Sirup of Calcium Lacto-

Anthropologist.—Bi and t. Sur- 65. Price 10 5
SRR g e 8 (RSO T e b e S
DENIS PAPIN, ONE OF THE EARLIEST UB-FOOT ; AL CURVATURE; T lowing - Solution of Bromide
Experimenters on Steam and Air.—Sketch of bis Hif-loint Discase —Locture by Prof. T A Bayre st Arsento, 'ﬁ-f?ss e Riden Pood -
life and Inbors; with fllustration of bronze statue ""m“"u;"‘“ N. Y. Club-foot bY & ypeture of Guatscum in Inflamed Throats, G
ggcwdwhlsmemoryutmoh SUPPLEMENT 254. ‘q.f;:‘” mmm’h‘“’-ﬂ for Sore Throat, How to cure a bad wﬂ.l’hﬁ

ce 10 cents. hesive Plaster.  How to Doteot mp_" inc Pustilles of Borivent, **Sulphur Pills" eto
A.Nw Iomdmnl-‘nCEhS%R BEC UERA.Lh ' THE glmm mow to m&"“unxuhhmtbetwmm mp.f;m PLEMENT 75. Price 10 cents.

ebra ne! hysicist. Keto! I his life ve ER’ RA AN IED
labors, With portrait. SUPPLEMENT 259, Price asumatoia: Do Mental Tllusions, the Color mm_ng gmwglg Be:?d.ml.n ConulnedAL

tistry, Men the
Reting, Insanity lo the United States, Treat-
10 cents. ?m Ere M os, ;

ment of Paralysis o uscles, An
Anthropology. m{b‘:cn hu.cnhdchwdneu.

MAN AND HIS STRUCTURAL AFFINT- |
T[I:‘S.—-Abatmt;t og a Ig,c(-cm‘;v sdc‘f“mm tﬁ';.ui: ul-{u BURNS.—A CLIIwchL LEO'I;URE BY
Buffulo Boclety of Nuatur ences. s b R, JL Lovis, MUD. No class of injuries so often
Grote, A valuable and interesting paper, with 28| ,..,,.mm"& The Modcmmagot Burns and
figures. Remurkablo similarity of the Bony Struc-  their clussification. The effects following appli=
ture of variousanimals. The Gorilla, with Portrait. | cations of heat during different periods. &'nm
The Gorilla compared with Man. The Chimpanzes, | gnq {ts results. Effect of exposure to the sun's
tho Omng-outang. and several Apesand Monkeys. | mys not to be classed with burns. The twourgent
Our Relation to the Anthropoid Apes.  Com demands to which attention should be directed
tive Rmin Development. SUPPLEMENT 148, when the patientis brought in. Treatment of the
10 cents. pain and of the shook. How the clothes should be

WAYS OF REMEMBERING —BY J. MOR-
timer Granville, M.D. 7The author, contending
that all so-called “Technical Memorics” in vogue
are unsclentifie, points out the fact that the only
true basis of memory is a well-informed impres-
sion ; and, showing that mental impressions travel
more freely along sowme lines of communication
than others, with the external, he explains how
any one, by bestowing u few hours to an ex-
eriment thiat he suggests, may obtain un insight |
ﬁno his individual way of remembering, and hav-
ing gained this knowledge he may be able to de-
termine which of his powers it is best to cultivate
by the methods here proposed. This paper is of
e highest practical importance to every student
or reader who desires not only to znow things but
to acquire the rare faculty of refzining them per-
fectly in the memory. Contained in SUPPLEMENT
203. Price 10 cents,

THE ANTIQUITY OF MAN.—BY THE
Rev. L. J, Templin. A paper read before the Popu-
lar Science (‘Iurmt Hutchinson, Kunsas, wherein
the author gives an impartial review of the evi-
dences that we possess as to prehistorio oxistence
of man in Burope and America, and driows the con-
olusion that the existenco of man on the earth
{)mlmbly oxtended farther back into the pust than

he it pssigned In the most populne chronology
of tho ||r:-:4-|:‘l iy s but that the elaim tors buman | EXTIRPATION OF THE LARYNX.—BY
rmoe whoss existénce reaches buck through many | David Foulis, M.D. Replacing the Larynx by a
docndes of oonturies seoms based on erronceous | Volee-tube, Wonderfully Natural Voico Regained.
interpretation of fwets. A short but \;Ill\luhlﬂ and Pnnh-xl‘l'!‘nm of ll}n ,\]|,n -lu'n\llu&l liilﬂ ‘Thh‘.‘l" 'l'h:ﬂlll:‘:"
J ' . oros wany by 3 Amoerica’s e atment for ende dder at the -
excoudingly interesting essay by one o orica’s ‘é(!:)“y C.(‘:UORU ﬂc‘wl'“"'- London; Medical Notes in

foremost archivologists.  Contained In SUrpPLe- . .
xir..‘vr 'is:s“ '1';-n'~:.- 10 cents, Siam, Ching, and Japan., SuePLEMENT 115, Price
10 cents,

INFLUENCE OF AGE UPON THE IN-
telloot,—A very interesting paper, giving un enu- | pEAFNESS—THE ORGAN OF HEAR-
moration of some of the groatest wreiters and | ooo5 Ty und Disouse,— By W. 8. Bowen, M.D.
thinkers that the world has produced, and the An essay on Curablo and Proventable Deafness,
ages ut which they wrote some of tholrmost cele- | S00 Gy ire T different components of the Organ
brated works: the examples given proving con- of Hearing in Health, and entering into o considern-
clusiyely that the human mind seldom decays tion of thoso Discases and conditions attended by
bufore tho approuch of death, Contadned in Sup- Joss of Hearing that are readily amenablo 1o suc-
PLEMENT 246, Price 10 conts, cossful trontmont 1f ..u..mll:l:cl to. ;\l pluh'll.lpnu-l'luu
" . R TiAN ’ " toohnienlitios, and readily undoer-
THE PHENOMENA OF HUMAN LIFE.— | rapes dovaii of S Sueriiat, No,
An address by Professor John Tyndull. A most ! Yag Wy aame number contains an intoresting
able and Interesting paper, in which the Laws of aper on ** Wax in tho Bars,” by Willlnm A, Ham-
Energy and the Continuity of Moton us thuy are 'muud M.D.

!;)ulud in the material universo sre pointed ont nn(} e <o
thelr oxistence truced o the Animal BEconomy and | 2 v - -
the Human Bystem. The operation of the \\'1[‘| nnd ! LOSS OF HAIR. —BY JNO, V. SHOE
the Relutions betwoeen tho Mind and Hody nre de-1 MAKER, M D, An excellent paper on a subject
geriboed in the clearest mannoer from the standpoint | which 18 of interest and lunlmrlmn‘-‘ to every one
of the mun of seleuce, Buprnesmest 97, Prive 10| [tpoints out the pooullnritics and chaurnoteristios
oenta. of the halr as found 1n a state of health In men,
women, and children, and its variations acoording

removed and the blisters treated.  Subsequent
local treatment of the burned surfuce. The
Remedics 10 be employed. Treatment of exten-
sive burns; how thednming! should be Pmdum.‘d.
Carbolized oil, carbonate of sods, L oll and
carbonate of lead and ol  How

Hme-water,
How v Con-

mortification Is to be treated.
plicationsare to be guarded a?lnst. otural
chunges that are to be aided by plastic surgery.
SurrLEMENT, No. 176, T'he sameé number con-
tuins an interesting articlo on the *
Produced by Drugs in Daily Use.”

HYGIENE OF THE HAIR.—BY PROF.
Erasmus Wilson. Clennliness of the Hair, and how
to secure it.  Cures for Baldness. Gruy Halr, and
ita Cure. Dyecing condemned, SUPPLEMENT 102,
Price 10 cents.

PREVENTION OF DIPHTHERIA.—BY
Dr. Edwin R. Maxson., An examioation of the
history, causes, and pathology of this widely pre-
valent affection; offers u number of thoughtful
suggestions as to how it may be provented and
finully exterminated. This is a paper of great in-
ln-ruu?luul value to physicinns and parents, Con-
tuined in SureLeMenT 281, Price 10 conts,

are
Price, 10 ceuts.

Medicine, Hygiene, Surgery, Ete.| , climate ‘m:’l nulluluul'l)il. huw" .:'m‘ ‘l..!,‘,,. l:: ,.:..
HYGIENE IN THE GHE 'HUCA .- | comes thin and gray, or fulls out, and the means
tion "'[““.m{"_nlluvl {“”” ”I 'E,”'“ ”h{"%,( ‘\\ that should be taken to provent it proper at- |

HL=ADY. 4B gD )anott, | - Al ention that It deserves , the remedies that shoukl

paper designed to show why women deteriomte
n heulth when subjected 1o bodily and mental
strain, in distinetion from men, in whom, under
the sume cireumstances, It is unususl, The phy-
gical conformation of woman, Her nervous con-
formation, Her intellectual conformution, Her
disposition. The effects of social lfe sod educn- -
U'I:I on woman., Copclusions of the an-aor, that| ERRORS IN DIET.—BY DR. WILSON
the welfare of w:mmn: u-nl'il '»’- consulted, not by | F.R.S. The sun?cdnn ‘(‘n:‘u.lnﬁm‘lq Diot. How
encournging her 1o take an independont position | Nutrition y

in Iife, but by educating ber in such a judicious | Diets for the Working Man, for Infants, and
and sensible manner as will make her g good wifo {idren. Best hours for Mmll- Drinking Toa and
mother, and useful member of society, Contained | other  Stimulants, SurrLeNest 94, Price

in Sorrresest 216, Price 10 cents, ocenis,

usod 1 varions diseased conditions ; the cause
‘l:.‘,, u;unll:'uﬂ and it remedy, and adyico as to the
best lotlons und washes to N-“l' the halr and scalp
in & healthy stato. Contamed in SCONTIFIC AMERL
CAN SuprrLesMesT, No. 178,  Price 10 conts,

or

ot (Copiam e f S

o SuPPLEMENT 177. Price 10 cents.

| HEADACHES AND THEIR TREAT-
[ ment.—By Dr. F. A. Simmons. An interesting
| and valuable paper, showing the various causes,
immediate and remote, that give origin to head-
aches. The study of conditions of system shown
to have a practical bearing on treatmont. Pro;

mode of treating the various forms of heuhcg skin
Price 10 cents.

Contained n SUPFLEMENT 258.

TREATMENT OF CANCER WITH
Caustics.—By Edgar Ettinge, M.D. An sccountof
the author's successful treatment of cancerous
growth by the local npplication of the julce of
wood-sorrel, ntained in SUPPLEMEST 272,
Prico 10 cents. The sune number contuins an
| article by Dr. F.
Caustics Tor the Removal of Malignant Growths.

MEDICAL USES OF CARBOLIC ACID
Clinfcal Lecture delivered at the Norfolk and Nor-
wich Hospital w by Poter Bud%l.b. Proper
ties of the Acld, and it4 Medical parntion and
Action, Bacteria, and How Destroyed.  Boils, Car-
buncles, Festers, Ringworins, eto, cured by Car-
bolicAcid. Tho Heallng of Strumous Sores

by Carbolic Acid. Curbolic Acid_in Excoriation or
Tleeration of the Neck of tho Uterus, in cases of
Phthisis, and in some Stomach Disorders. Two cases
of Successful Treantment of Carbuncle by Carbolic
Acld, SurrLeseNt 138. Price 10 conts.  Also, in
samo number, tho Alkaling Treatmont of Burns
and Sealds; Danger from Hypodermio Injection of
Morphin; Strumous Disease Treated by Volcanie
Vapors, ote,

{ON THE CURE OF CONSUMPTION.—
| By Juroes H, Salisbury, M.D, The author, who has
been treating consumption successfully for the
last twoenty years, stutes that i€ the divections given
in lhlaput:crm fuithfully followed out and per-
| slsted In, Consumption in all its stages becomes a
feurable  disease.  Hig mothod, which s herein
| glven complete, ombraces the dreinks and food that
| are to bhe used, tho clothing that should be worn,
| the buths and exerclso to be taken, directions as to
meals, and the treatmont, which inoludes preseri
tions for the medicine to be emploved, nnd diree-
tions for taking. Contained In SCIENTIFIC AMERI-
| AN BUPPLEMENT, No. 198, Prico 10 cents.

OPEN AIR FOR CONSUMPTIVES -BY
H. B. White. Tmportanoe of Open Ale for Disease,
Lessons of the Lato War,  Cold Alr not fnjurious to
Disensed Lungs.  Consumption simply the result of
Foul Alr. Florida, und other Hoalth Resorts. The
Hawnlinn Islands, Description of the Climato and
its Wonderfully Salutary Etffeot, with cases of Con-

10 conts,

'RELATIONS OF DYSPEPSIA WITH
e gy ““‘n.h"“u g Ao
markablo Sympathy between the Sto
other Orgins, ‘ﬂw Mologhonl Value of L
Hin Diathetio Discases.  Gastrio Troubles :”m
mining Cause of Pulmonary Phthists, with two
| Cases,  Oplndons of Beau, MM, Homnd and ¢
. Bouchardat, snd others.  Carvinoms of
Dyspepsia in Arthritio  Disordiers,
1D T[nh one of tho frst Viscoml Manifostations
| of the Ureto Diathesis, with Clinkal Facts. Dyspen:

H. Stuart on the *“ Advantagesof |

- | Contained in SUPPLEMEST 161.

sumption Arrested ther. SUPFLEMENT 107, Pdw'

'THE GLANDULAR ORIGIN OF CON-
Richardson,

ng the n of
! Origi

by
! ﬂndand how they may
cortainly be prevented, This is one of the most yaiu-
able, important, clear, and interesting ever
l'r‘m' wul Burﬂ.n#?’ and
o

! HISTORY AND PARTICULARS OF DR.
Tanner's Recent #day ¥Vast—By P, H. Vander
Weyde, MLD. Dr. V Woyde wus one of the
sclentific experts ant watchers who o
throughout the fast, and made the chemical and
microscopical examinations of the excretions
und b of the patient, The resentin
and valuable paper contains an account of the
origin of the t and the condition and
noted in the &lh‘nl from day to day. The p.w
I8 necompan: with a table of
servations showing the alteration in Dr. -
welght, at suce ve periods during the fast, his
ulse, tomperature, rospirntion, quantity of water
kon and voided, quantities of urea and phos-
mlm engraving of the remarkable changes in
form of the paticnt’s blood corpuscles, as seen
in the microscope, with many other
lars. Contained in SurrrEdest 244.

OLEATE OF MERCURY FOR THE HAIR.
—By A. H. DeYouuy, M.D. A brief statement of
deri from the

the advantages to m use of
Oleate of Mercury In disenses of the and
; and the im (5 as an
addition to-our Materia Medics. Con in
SurrLEMesT 285, Price 10 cents.

FORCED ALIMENTATION.—BY ALEX.-
ander Hutchins, M.D, A very s tive paper,
in which the suthor tukes {ssue with the g:pul-r
opinion that food should not be taken when the
desire for it does not exist, since certaln clinical
| facts prove the contrary, and polot to forced ali-
| mentation as an important therapeutic agent.
Tmy nutrition wii 10 be assoclated with
a wide range of chronic diseases. The advantages
of well dirvcted foeding pointed out, ~tak-
ing no substitute for entation, Cho of
foods in forced alimentation. The classes of
patients who especially need these therupeutio
:g«uuu-p. Contained in SUPrLEMEST 222. Price
cents,

,TE.\IP()RARY DEAFNESS —BY H. A
Wilson, M.D. A valuable clinleal lecture, deal-
ing more especially with that form of the com-
plaint which is due to impacted cerumen. The
various causes that conspire to produce an ex-
cess of wix in the cars, and bow it is to be pre-
vented or trested, Contaloed in SUFPLEMENT

64. Price 10 conts,

BALDNESS.—BY GEORGE H. ROHE,
M.D. A brief but Highly Usetul paper, sho
the causes of Baldness, how Dandrutri:pmdu
‘;:{ thoe Hair fulls off, with explanations of Ka-
fosi's Prompt and Effectual Remedy and Recipe
for the sume; togother with Direotions and Gen-
eral Advice for Proventing Baldness, Resto
and Preserving the Halr, This (s one of the nrxg
Useful, Practical, and Valuable Papers concern-
ing the Troutment of Bakiness over %xblkbcd.
Price 10 centa,
ON VIRULENT DISEASES, AND ES.
Beohn" on the Discase commonly called Chicken
holorn.—By M. Pasteur, An fmportant paper in
which ure presented by the author certain new
faots which throw an unexpected light on the
rml-l-vm» rafsed by the study of virulent discases;
hose facts having been ascortained by s recent
carciul lm‘mtl{u 0n of the fearful poultry dis-
case known as * Chickon Cholers,” and the results
I of whioh investigation are herein given fn detail.
talned (0 SUFPLEMEST 242, 0 10 conts

|
1'5&!-2.\1‘)[3;‘{‘;!“' ugal“ ORGANIC HEART
acturm delguul i he cosdens Iu‘t?&n :l &n (ﬁ
ﬁl“‘ umm:‘ d.knhmmn'n o& the Functional
2 Treatment

of local Congestions and

of the Oandiac Distress: () The wmanagemen:
Jornil, | of the 'g;:::l.uum ung. w%ﬂo. u.a:
Pﬂm 8,

HOW THE AIR PASSAGES ARE EX-

i 1 Gout Alteruate. wia the wed, By F. y LD of
bt Genonl Charcletistion of Dyspep, | 1o Laryn, with e o m
[m: .k-wmh\mt.m l.)mhahr M’w“ v o Tor #“i, T S
;nmlknio the Diathesis orhl'cn%hmnlo Disease on | the Voloe. m'ml}b
| which it De; 7 Abnormal Agwmc of Diabetic gu_m number, Otes; ..ﬁ
sauonlm.n m: cing Nervous Disorders, oo,

matio ; o “Con- | OBESITY : A FEW THOUGHTS ON ITS

P
B et B0 in’ b g ?gv"" FORS
OF PIELD TOURNIQUET: PLASTER OF PARIS
SPLINTS. Abstmact of l(‘ihlnl (ot
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1B EAR—BY CHAS H. Bmfufx;r'r.
v ﬁﬂﬁ%@:‘.‘#ﬁw s showin tho

e & r:t\m"u:o pr};lc:nyvd m'nlll
i mm'pt.adv ng of cotton pellots ns artl-
drum nd:uu' which the mmmr olinims
o only useful kind of artificial drium-heads
g:t vo ever yot been devised, Contained in

SUPPLEMENT 217, Price 10 cents,

H [ TREATMENT OF TYPHOID FEVER.—

R

SR e
G A8 A PAIN OB
wadl the Goeneral

+ Oby (8,
; }gﬁfuﬂ‘mﬁé“ Rt ’é"w%’ﬁ-:‘?s'.
HEUMATISM.—~BY M. P. GREEN-
~wwordy neo of the author in the

: "gﬂ?;Mnmt"of rheumatism in the West
W gm dissase ovcurs upder compli-
¢ ode
ENY

!: of treatment, externnd and

B .
L4}

iptions,  Contained in Sveene-

1. Price 10 conts,

~ Ity Prof. Lowi A.S.‘m. Leoture deliverod
%ﬂm l(osp’l‘nl. N.Y, Potr’s Dlnmn‘-. Dr.
A et Fkapht ot Sy
J“‘gﬁ:\xmqmm beneelal results
SUPPLEMENT 1114

e,
g fllustmtod by severl cases,
10 cents.

MORBID FEAR AS A SYMPTOM OF
Nervous Diseaso.—By Goorge M. Beard, M.D,
Morbid fears the result of functional discases of
the nerves; the nerease in the forms of morbid
fears in modorn times ; morbid fears Bymproms
of diseaso mther than disease themselves: the
yariotics of morbid fear associnted with hnin ox-
hlunl%:l ustraphobin, or fear of lightning;
agoraphobin, or fear of places; topophobiz, the
fear of open Spaoes: anthro) p'hﬂbm, or foar of
min ephobia, or fear of womnn ; monophos
bin orﬂr of being alone ; pmlmplm‘vln. ar fonr

T disimac ; ntophobin, or foar of everything;

hobophobl': or fear of foars: mysophobin, or
Ponr of contamination. The symptoms which
accompany thesoe various forms of foar, and
how they should bo treated. Contained in Suws-
rredext 194, Price 10 conts,

PNEUMONIA —BY ALONZO CLARK,
M.D. Two valuable and interesting olinical loo-
tures, hy ono of our most eminent physiclans,
ombodying much information not to be found
In the text books. Ponoumonia defined ; whoere
mow the diseaso begins in the lung, and the
oy wn'wh'ltchl it q‘-'n:ds:t;ho ohanges ‘t:n'n!
n the lnng during the progress of tho

m&: the &hm ® of the disease and their
3 the first physical signs of pneumonia

ction between the rale of pneuamonia

and that of bronchitis; different ways in which
wre affeoted at differeat times of life ; the

of pnoumonis ; disgnosis of the various

the disense ; and proper method of tront-

-~ ment. Contained in SurrLeMesTs 219 and 220,

Price 10 conts each,

PHTHISIS —BY EDWARD C, JANE-
way, M.D. A clinical Jecture delivered at Bello-
vue Hospital, sho may bo do-

or fuctories, mee the plices whore
f often orlginates n;lm ﬂn‘util bo‘u?u d'x”
: 1o prevest the development of - tho
than to awalt until after its dovelopment
and then try to effect o cure. Contained in Sup-
"ricg 10 cents The sne numbor

nder, an

FEVER — A VALUABLE
L 5 < -
A
ense, and statistics of mortality.  Tho eu

E‘&‘:’&’ [riealiugt o8

LET

Treat-
 Cougs with Atropia weed Hypoder-

ROTARY-LATERAL SPINAL CURVA. }

velopod Ina person n#l?;“&h‘ is" hereditary
" m thereisno
mﬁo Fhe disease: that tobiceo Tactories, | Shs

thie| VACOINATION  OF
Pro

Ry Alfred L. Loomis, M.D. How to Reduce tho
'#mmnwm How to sustain the Vitul Power.
ow to miintain Nuteition, and Practical Direc-

gourse ) tlons on Diet.  This important lecture, with nume-

rous additionn] Medical Essays on Lymph; Hydro-
phobin cured by Oxygon: Chloral Hydreato in gealds
nod burng: Brown-Sequned on Nerve Diseaso; The-

apeutio l’m of Zing Cyanide, ote. SUPPLEMENT
36. rloe 10 conts,

RAPID BREATITING AS A PAIN OB
tunder.—A brief statomoent of the fuets o regnrd
1o D, Bonwlll's discovory that, by onusing hiy
mllluntn to breathe mllnl(ll,\' for n few minutes, the

e OF piin was g0 obtunded that he could ox-
tract tooth without onusing pain. - Method of
produoing the annlgesia in patients, Dy, Bon-
will's theordes as to the caukes of the phenomoe-
non. Contained in Soerpenest 246, Price 10
oonts,  Tho samo number contains valaable arti-
clos on PAtdisis and other medical subjeots.

THE BREATH, LIPS, TEETH, AND
Mouth, and the Physical Signs derivable thore-
rom.—BY G, V. Poore, M., A eritieal study of
the various physical signs of disoase which are to
be oblained from an examination of the throat
and windpipe, and also of the oral and nasal cayvi-
ties whioh lie above them. Thesmell of the breath
as o valuable physleal sign. The inspection of tho
lips.  Dpibblinglof saliva. Inspection of the
gums,  The condition of the teeth asevidences of
constitutional conditlons, The state of the mu-
cous membrane of the mouth, Contained in Sup-
PLEMENT 242, Price 10 conts,

THE INSANE
of a papor by Dr. W, J. Morton, on the Tawn of
Ghovl, ‘lolrlum. nnd it Insane, treating of: The
Administration of th affairs of the Insane. The
Nourvielersnnd Hosts, The Medical Service.
Infirmney,  The Insane o their Homes. The
Humlets: Tho “ Ghool Idep"  Contained in Sur-
PLEMENT 271, Prico 10 vonts.

LONGEVITY, OR THE NATURAL DU-
ration of Lifo.~An able and interesting paper by
D 1, WL Iohaedson, pointing out the facy that
man by hig organization wos designed by his
Crentor to Hve, endowed with the sensibilitios of
life and lmnlliwnw-. for a period of o hundred
yours ; and showing by means of a deseription of
an ideal people, how eivilized man should live in
order that this, his nutuml term of dayvs, may be
roached, Contained in Surpresest 2110 Price
10 cents.

SALICYLIC ACID FOR THE CURE AND
FPrevention of Diseases In Cattle and Live Stock.
A condensed necount of some of the principal
resulis that have been obtained in Germany by an
uppropriste np‘rlluulnn of salicylie acid to the
cnre of eattle discasos, Treatnent of Erysipelas,
Anginn, Varioln, BRhoumatism, and Lamenoss in
Swine.  Digrehen in Cows and Calves, Milk Fover
in Bows, Discases of Poultry, Glunders, Pleuro-
nonmonin, and Discases of the Blood in the
orse. Provention of “ Foul-brood,” ete., amon,

no;a. Coutined 1o SUPPLEMEST 244, Price 1

vents. :

WHAT TO DO WHEN AT A LOSS.—
Somoe brief rules to be ndopted by the physician in

where o moldy  has not developed ftsolf
sufficiently to form o correet d of it, but
where something must be done at once that shall
bo benefieial to pationt.  Rest. Salines. Relief
of argans functionally disturbed. No opinion to
e hmu‘l!p' oxpressed, Contained in SUPPLEMENT
266, Price 10 cents.

ON DIAP’I‘E‘RAl AS SPREADERS OF DIS-
s, ostive r by Mr. J. W. Sater,
showing Mrohnhm,:“:chnt m&' infectious dis-
onse may be, and acty " is, attimes, propagated
hy tlles, and proposing a method bi;.whwh the dan-
mtnn{ ho obviated. Contained SUPPLEMENT
303. Prico 10 conts

il | THE CONTAGION OF CONSUMPTION.

—By James T. Whittaker, M.D. An interesting
discussion of the specificity of the tuberculous
virus. The views of the older writers. The

losls and syp! I ptoms
such t ns n to ecither disease.
Both ma inherited, yet in majority of cases
are poquired. Various va-s In which tubercu-
losis may be acquired by thoso (n whom it is not
heroditary. Tho ro outlook for the ther

of the glmmn.h‘ ned In SuprnEMeNT 243,

Prico
ANIMALS. —BY
f. r.  Annddress before the International
Modieu! nEing to notice o new advance
in the study of us uppliod to the prevention
of tranmnissible disensos in noimaly.  Contained in
SuprrLesvest 300, Price 10 cents,

ression,
disases, | THE PULSE.—BY T. A. McBRIDE, M.D,

A valuable elinloal ,ltmum. del.l:‘t‘-rul at the

in ScrrLexesy Now York Collego o
The different kinds of pulse defined. Directions
I8, for I;nm&m?:‘l ;:'uln. The factors t:l the
Jmnﬂng&monmt m:" m“‘""i vla.'.n'l:::ﬁ ’:)‘ 'n'mmqu- ltn froguency o‘flech:
- . Influences of sex, posture,.
taths asa P"Pm“" y:od. emnotlons, ote., on the prlse

Ph
of the Tutkich Barh an
usful. Conhl‘:u‘l' ll'xi“s:vhls
Price 10 conts.

HYGIENIC AND THERAPEU-
of Habits and Charcter in_ the
on. By Bdwd, 'T. Tibbitts, M.D.
mithor polnts out to the pro-

Immernse power l.w pomsess of work-
rim or 10 r patients through
own persoun) habits or thole Influenes; wnd

" know

ol how rf influenc

B e W el
o <

gt e me you - lives which wil

Surriesesy 211.
THERAPEUTICAL USE OF THE MAG-

onert tmitation.  Contad
Lm:“‘ ontained in | Ok

est to students, Contained

10 conts,

CHICKEN  CHOLERA. — A RECENT
communication l& M. Pusteur, to the Freonch
Acadomy, giving the

with the te which prod
showing tthere s un attonumtod vieus of this
disepse, und that ono or more inoculations of this
ptienuated form m:s presarve chickons from
death, when Inooulated with the vires of maxi-
wom virnlenes, € ned fo SreruemesT 271,
Price 10 conts.  Anothor paper h@ the satne nuthor
“On the Attenunation of the Virgs of Chleken
“holern,” rogd boforo the Fronch Acadomy, is
wiven in SoprpesesT 283, Another artiele on
this subijeot, by the same author, pointing out the
* oonditions of nos-recidivation and of some other

UPPFLEMENT 235,

net~By Willlam A. Hammond, M.D, A vonsider-
llhnu{“m thermpeution) uses and value of the ‘
L cusos of ohoros and parulysis, based on |
. HUthor's recont experfonce, wit Rooounts of |
reoent cnses of disease rented ‘;y the appliontion |
Of the magnot, prefacod by an Interesting sketoh
Of the history of the employment of the magnet |
in moedicine.  Contained In SorrLesosr 258,
#ﬁm 0 comts. The: mme numbers contalns
znoun- u( thé gse of the Magnet in ¥ aral Iy
¥ Prof. Nothnagel. :

ASPERGILLUS IN THE LIVING NOU.
mhr. ,!,',’,2:‘,7 1. l‘:pmnn. MDD, Tliostrated
”.'lhmpm H u";':‘- antained in SUrrLEMENT

| pliancos in the ssphyxia of ohildren,
| the relief of that condition in the
| porly manipulated.

charnctoristion of chicken cholem,” may bo found
In Sowrienesr 274, Prico 10 ovnts saoh.

:\.!}'I;II\'XII,\'i—AM SI",E‘:"FD\;,’ METHOD.—
©fs botleved, ity '::iuod" by hugfy nlun;??f
not the most fm t, addition to our st nt%-;

L
The p ure
sooomplishment, and nires o prolim
ArTAREement or propamt for its application,
but may be put into exveution tho m

condition of the,pationt may demand (.

215. Prco 10 conts.

AT GHEEL.—ABSTRACT |

The |

att the pu in 3 anl
of the pulse In fevers, Inflanmations,
s exhaustion, vte, A ;:garof great inter- |y

results of his experiments e
uoes chiickon cholom: | Spp

°'Iu ™

t the I
1. of
od with throo Ogures.  Contained mw% ﬂu
‘

OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT,

SMALLPOX.—A PAPER BY DR. OBCAR
C. DoWoll, giving the methods employed very
sucoossiully during the lnst four yoars to prevent
| the spread of smallpox o the city of Chicago.
FContalned In SurrLenesT 287, Price 10 conts,

! » R Rl . 3 { B Ny
TYPHOID FEVER.-=A CLINICAL LE(
| ture, by Prof. Austin Flint, M.D., giving the va-
| rlous symptoms by which the disease may be
recognized nod distinguishod from other fovors,
and polnting out tho proper mothods of trenting
It, Cantuined in Sueenemesrt 251, Prico 10
conts,  The same nimber contalns nn srticle ona
\ “*New Troatmont for Typhoid Fever.”
[ASTHENOPIC BYMPTOMS IN EMME.
trople and Ametropio Eyes, points in the mannge-
mentof. By O, D, Pomoeroy, M.D.  Lrorors 1.
I'ho emmotroplo oyo. Treatment of asthenoploe |
Sy mptoms wlhuml spectacles, The use of nln..’
pine. Gonornl hyglonie manngemont of astheno-
i o the ommetropio eyo.  Dyor's plan.  Indien-
fons for tho use of glasses In presbyopin,  The
use of glossos In nn u‘-lml( nl eye. LeECTURR
11, — ")‘l)"l'llll"l'll}'ht. Convergent squint und |
hypormeteopin. ilsscs  aftor tenotomy  for
convergent squint. Atropine In convergoent
squint, The vision of hypermetropes,  Astigimn-
tism In hypermoteopin, Myopin,  What glnsses
should be glven to o wyope,  Contalned in Supe-
PLEMENT 2556, Price 10 eents,

|
CLOTHING IN ITS RELATION TO
Honlth —Bolng the Investimtions of Prof. Jaeger
rogarding the relation which the proper selection
of clothing Dears to the hoealth ..} the individunl
His discovery that o diminution of water con.
tained in the body I8 of vital importance, The
discovory robornted by oxperimentation. Dif.
forent wis telod by him to diminish the quan.
| tity of water In the body. ‘The only permanent
result was that obtalned by o proper selection of
materinl and form of clothing; particularly the ‘

omploymont of animal wool for clothing, to pre.
sorve health, to provent the necumulntion of fat
fand water in the systom, and to ward off diseaso,
Contained in Surern NT= 253 and 256, Price
10 conts ench. No. 256 also contains a valuable
artiole explanatory of Dr. Jueger's new theory of

SNeurnl Annlysis'”
|SUSPENDED ANIMATION. — BY DR.

Benfumin W, Richardson, F.R.S. A valuablearticlo
wherein are given the views of this celebrater
writer as to the possibility of suspending animal
lifoe for indefinite periods. Embracing all that (s
Known on this subjectup to the presenttime by ex-
periment, Deseribing the action of certain ehemi-
enl and physical agoncies on the body to produco
u state simulating death,  The three states of
muscular freitability. The one circumstance on
which depends the time during which an animul
body may be reanimated. The possibility of tem-
porarily producing a state of suspended animation
shown by resenrch and experiment. The action of
cold on cold-blooded and hibernating animals, Re-
storation to life of chloroformed animals. The
various agents which are known to suspend, with-
out necessarily destroying, life. Mandragora, its
woperties,  Nitrite of Amyl. Woorali. Chloral
hy rate. The Cyanogens.  Alcohol.  Oxygen,
A very instructive essay, and 8 valuable contribu-
tion toscicnce, by the most eminent living author-
ity on the subject. Contained in SUPPLEMESNT
185. Price 10 cents.

IS TYPHOID FEVER CONTAGIOUS?—
By T, J. Maclagun, M.D. An important contribu-
tion to the literature of zymotic diseases, Con-
tainod in SUPPLEMENT 207. Price 10 cents. The
samo number contains an article on Treatmen

of Diabetes Mellitus, by Dr. Salisbury.

THE ITAY FEVER PHILOSOPHERS.—A
report of fnets propared by a committoe and which
are to be presen fore the U, S, Fever
Associntion at its next meoting. Brief ry of
Hay Fover, showing it to be a modern disease.
All clusses subject to it. Hereditary nature. Geo-
graphical distribution. Cities of refuge. Limits |
of the exempt regions. ience in a;

lar locality as a proventive of sutum eatarrh,
after all a very un: matter. Contained in
SurrLeEMExT 242, Price 10 cents.

TREATMENT OF THE DROWNED.—A
series of valuable directions, indorsed by the Boards
c‘-‘: Health ot'o soverul dttlgund&am ho‘;

proceed restore to consclousness, not on
rcmmtht have been drowned, but also those
hat have been suffocated by the inhalation of
gases, and those in whom

This paper s of spooind Interest to

in standing and walkl C int
1 R mnt ng; changes

THE CARE OF YOUNG CHILDRIEN
mronts nnd
others who hinve yooung childron in l!l*”un It In
fullof praction] and vidunblo advies,
lowed will serve to provont thosao dise

which fol.
e Lo which

ohildron nre o Hablo g summer, and which are
the oo of suoh great mortality nmong them, It
polnts out the neocssity of puresir for the ohdld ;
whnt kind of food should be given and what kinds
avolded: how various dietotio propamtions are to
Lo made; whon and how the child should be wonn-
od; how and when it should be bathed; and how it
should bo elothed; and the bhost inds of food o

for the growing ohiid SUPYLEMENT, No.

Price 10 conts

select

192,

BRONOCHTIAL ASTHMA \. LECTURE

dulivered nt the Mediowl Hocloty of London, Ly
Jno, O Thorowgood, M. 1., giving the author's
VICws an to tho cnuses, complicntions, offeots of
ollronto upon and the proper trentment of the dis-
e ROt an eapest thint hinve como under his own
obsorvation, Containod In BOIRSTINIG AMERICAN
SUPPLEMENT, No, 171« Prico 10 conts,

TREATMENT OF ULCERS WITH A

Sntiratod Solution of Chiorte of Potassium. * By

T M, Rochestor, M. 1) Full Des ription of Treat-
mont, with Explanntion of Mode of Action of the
Chlornto of Potash, nnd rooord of £fOurtesn sucorss-
ful cnses, Surreemest 15656, Togothor with Perox-
Ido of Hydrogen in the Blood, Disrrhoa in Children,
wto, Price I0oont .,

BILIOUS DISEASES. — WHAT ARE

They, und why so Called? By J. I, Nowlin, M. D.
Muony Billots Disoases, so callod, 1n which the Liver
s not involved, A Protest ngninst Quack Treat-
ment, ote, and an attempt to Corrcot 8 Grave
Popular Concoption, Svrriesest 152. Price 10
oonts

PEROXIDE OF HYDROGEN IN THE
Blood, By John Day, M.D,  Paper read before the
Modienl Socloty of Victorln,  An attempt to Ex-
lnlutn the Actlon of cortuin common HRemedies.
‘ondition of Oxygen In the Blo d, with interesting
Chemleal Expoviments, Poroxide of Hydrogen in
the Fats of the Blood, Tmportanee of Fat in the
Animnl Economy, How thot oloring Matter of the
Blood produces nn Tmportant Chemical Change.
Thempoutie Effeot of Fats and Ofls, as Cod Liver
Ol Ol of Turpentine, common Resin, the Resin of
Gundaeum, M‘yrrh. nnd Ether.,  SUPPLEMENT 155,
Together with Trontmoent of Uleers with Clorate of
Potassium, Dinrrhon In Children, ete.  Price 10
cents,

DENTITION. —BY RICHARD A. F. PEN-

Lyoso, MDD, A very instructive lecture delivered
| ﬁ;m'm the Mn-dlaiFClnss of the University of Penn-

gy lvania, upon o subject of vital importance to the
welfaro of the Tnfunt in both health and disease.
SurrLemest, No. 167. Prce l)cents.

FOOD, PIYSIOLOGY, AND ‘FORCE.—
By ll)r. !.. L. Smrte\'anm&uAn; in and m.and
rehonsive many
n\tmctlrem}l,oodltomof force, theanimal
a productof forceor forces: definitionof “work ;"™
the amount of foree derived from variousarticles
of food. Table of food, showing tota! mechanical
work_which the combustion in the body of one
[:g:m:lol‘ cach is capable of producing outside the
tmln ?Jéﬁ%ﬁ‘ mhcngl%::. fotgsphdon
o an: ns3 o
and circulation; nnlmnl&nv.; consum; of force
amount of
| { to foree for purpose of lahor, amount
of food required by man and animais; force-
produ: powers of milk and beef com! s
gm r protection
"
Pr.

of anfwals in winter o « :«
than corn or hay. SUrrLeuesT, No. 186,
100 10 conts.

%)YSPEPSIA,—BY DR. C. F. KUNZE.
o "ot ahee tha, Noral. Con
Symptoms in Children, Chronle Cases,

as by too much byl 3
By Some oo mich Food 7 el vt

‘At Troatment.  Nourish should be
Easily i taken Little at a Time . and Di-
gested befors more s aken. Nooessity .of Few
loaded. Alding Jnh-.‘ Treat

mentn

R L N T

smoke or any polsonous

the action o{ breathing has been tem SUS~
pended , or effects of
chloroform, bydrte of chloral, ete.  With three |
engravings,  Contained in StrrreMest 201.
Price 10 conts,

CONSTIPATION AND ITS EFFECTS. —
By E. 8, F. Arnold, MLD. An impo t oo -
:n ltllllod m‘lm‘:'lo ti {1 symm ntiggd::::
onding oo Hon. or ms

the tmﬁhlﬂ. nstipation asa mplf.r’w of d

Some remarkable cases and cures.  Contained in
SUrrLeseNT 284, Price 10 conts.

ETIOLOGY OF THE CARBUNCULAR
Discuser —RBy Lo val
tive contribution to the hi
Asense " or*

case and

% valuatlo paper by

.n m:l‘::otmw this )

2nd the %m: o‘f,‘vdmn
“till romain Intont discase. Tlustrated by & s
of cases which ha mww

riant contribu- | SRR
tion to the Htermture of a subject little treated of | S5
ression and deb

CONSTIPATION VIEWED AS A DIS | Jo

NOTES OF HOSPIT
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91"‘?30&! OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT.

¥

OBESITY.—HOW CAUSED,
o —ﬂ% mg HOW CUR-

SKIN GRAFTING —BY G. W. GARRI-

S
PIPHTHERIA-THE BROO

it B B s A0, 0
AURAL THERAPEUTICS.—A CLINICAL

Turnbull, M.D., on some of
e reeler TR v poad ey S

grmml;ci OF 'rm;:L TONGUE IN
lola_asas; Priglo' “.nmln.. D. SverrLemext
NEURALGIA. —METHOD OF TREAT-
ment. By De.J. W, Hickman, Suerresest 196,
“Price 10 conts.

SUSPENDED ANIMATION.—BY BEN-
Ward An

what is known, by experiment, 05 to lg: PrOssi-

bility of i

185. Price 10 conts.

AMALGAMS.—BY DR. CHARLES J.

Essig. A papor of great value to dentists. Sup-
n&mma. Prico 10 conts,

A PLEASANT REMEDY FOR TOOTH-
ache.—By J. C. Oshorn, M.D. SurrLEMENT 185,
Price 10 cents.

RASHES PRODUCED BY DRUGS IN
Daily Use. SuprLemest 176. Price 10 conts.

THE CIRCULATION OF THE BLOOD.—
Lecture by Prof. E. J. V. presenting certain
features of the uubgecl. not commonly known.
Wn& four figures. SUPPLEMENT 212. Price 10
oen!

ASPEYXIA IN THE NEWLY BORN —A
spoedy method of provention. By Dr, l(urvnr I
oy . With threo cuts, SurrLeMeNT 215. Price
10 cents.

A CURE FOR CATARRH.—BY HANS M.
Wilder. Svrrnesmest 216, Price 10 cents.

_ ' of "l?omla PO Wight, SurrLeMest
" ARROW WOUNDS--BY H S8 KlL-

PASTEUR'S EXPERIMENTS IN
g&l&: Inoculation.~SurrLEnEsT

2WH.  Price 10 conts,

Dr. Goreckl,  ScorprLemest 297.

SurrLeMesT 286, Prico 10 conts.

DIPHTHERIA, REMEDY FOR —SUP-
PLEMENT 307, Price 10 conts,

HOW WE ARE POISONED —BY DR. C.
A. Greene. SUrrLexisT 283, Price 10 cents.

ASTIGMATISM. —BY (. A. BUCKLIN,

SIMPLE METHOD TO STAUNCH ACCI-

dental  Hemorrhage.—~Hlustonted. By Edward
Borek, M.D. Surrresest 209, Prtue’ 10 cents.

RHEUMATISM, TREATMENT OF.—BY
gnn;.d Stille, M.D. SruePLEMEST 299.

TREATMENT OF TETANUS.—BY DR.
Rin. SuepremesT 302. Price 10 cents.

MERCURIAL FUMIGATION IN DIPH-

therin.—. J. Co; e S .
Pdcomgyms. rrin, M. SuppLEMEST 207

CONSUMPTION, IS IT A CONTAGIOUS
Disense, aud What Can be Done to Prevent its
Rovages.—By B, Cogshull, M.D., Flint, Mich. Sup-
PLEMENT 297, Price 10 cents.

MISCELLANEOUS.
Evolution and Science Th es,

3 Education Exhibitions, Etc.
EVOLUTION AND HUMAN ANATOMY.
Bs' Stanford E.Chnillé, A, M.D. A powerfularmay
of faets i favor of evolution, derived from a philc-
sophical study of Human Anatomy. The indelis
ble marks of man's lowly origin to be found in
three different and neglected depurtments of Ana-

tomy—Embryology, Temtology, and Rudimentary
Organs, Mrrzq’zy.—’l‘ho or g{n of man an
ovule or eell difering in no respect from that of
other animals ; the hatehing of the mﬁmutmdvely
presents the same forms of animal life that are
disclosed in the suceessive strati of geology ; the
human embryo suceessively taking on the organ-
jzation of a fish, of an amphibinn, o reptile, and a

NOVEL SURGICAL INSTRUMENT. —
Description and figure of an apparatus for light.
ing up the durk cavaties of the body. SurrLe-
MEST 210. Price 10 cents.

THE MOTOR FUNCTIONS OF THE
Brain.—By. Dr, Frangols Franck. An interesting
discussion of the relstions that exist betwoeen cor-
tain reglons of the brain und the exercise of vol
untary movemoents, With six figurcs. SurrLe-
MENT 210. Frice 10 cents,

DIGESTION AND DYSPEPSIA. —BY
Charles Richet. A pnpur full of valunble sugges-
tions on the subject of digestion and the hy&r wio |
of the digestive orguns, SurpLEMENT 199, Price

10 cents, !

CEMENTS FOR THE TEETH.—BY DR.
W. H. Rollins. SurrLpsmest 200. Price 10 ceuts, |
FUCHSIN IN BRIGHT'S DISEASE.— |
SurrLemest 259, Price 10 cents.

EASY METHOD OF DETECTING BLOOD |

Btnins.—By Prof, D, B, Kellicott.  SUPPLEMENT
261, Price 10 conts,
MANUFACTURE OF AMMONIA BY

means of Nitrogen contuined in the air.—By J. P,
Rickmann. With (lustrations of  apparatus.
SurrLeMesT 254, Price 10 cents.

HEMLOCK IN THE TREATMENT OF|
Cancor.— By H. Kennedy, M.B. SurrLumest 2560,
Price 10 conts

LEAD POISONING.—A CLINICAL LEC-
ture by Dr. Wm, Popper. SUrPPLEMENT 234, |
Price 10 cents,

OURIOUS FOODS USED BY VARIOUS
People, SurrLpssNe 200, Prico 10 cents
RABIES, — CAUSE AND PROBABLE
Preventive.—1, L. L, Dorr, M.D.,  SUPFLEMENT

310, Prico 1 cents.
CONNECTION OF THE BIOLOGICAL
Solonoes  with  Medieine~ Ity  Prof,  Huxley

SUrrLEMENT 300, Price 10 conts.
\'.\(7(31.\"\'1'11).\' OF ANIMALS, — AD
dress by Prof. Pastour, SUPPLEMENT 300, Prive
10 cents.

IYPHUS FEVER IN NEW YORK.—SUP-
rLesment 208, Prioe 10 oonts.

DISEASES OF THE BAR.—BY SAMUEL
hoobald, BurpLasmess 204, Prico 10 donts,
NEW FLEXIBLE STETHOSCOPE, —1L
Justratsd, SUriLeMesT 302, Price 10 conts,
TREATMENT OF TETANUS. —SUPPLE-
wext 302, Prico 10 cents.

OCULAR BYMPTOMS IN DIFFERENT
Discascs.  SUPPLEMENT 207, Price 10 cents,
CATCHING COLD.—BY DR. CARL SEI-
Jor. BurrLEMest 207, Trice 10 conts,
NITROUS OXIDE FOR DENTAL AND
ﬂllulnl-(ul lJ’uvl‘ullullu.-ﬂl”'l’l.ﬂlhl‘ 207, Price

10 oenlts

| thes;

mammal ; a detalled study of ench of these phases
inthe human embryo. Terat (mnomalics)—The
monster shown to be due sometimes to oxcessive,
sometimes to perverted and sometimes to defective
embryounic develoy t:the h ombryo inits
onrliest stuges destitutoof head, bruin, heart. and
extromities; every varfety of deficiency in these
or other parts may ocear, and produce monstrosi-
most flowering plants and muny inferfor
animals *double sexed,” and true hérmunhro-
dittsm nlso possible fn mun 3 exumples of the oocur-
renco inoman of supplementary orgnns that are
churacteristic of other notmals: “all the distinotive
peculinrities of the myology of the . anthropomor-
pha occusionally et with us varicties in wman,
Rudimentary Orguna,—Orguns of this kind found in
nll Kinds of animals and plants; they are perfectly
useless, and at tmes dotrimental to thelr possessor,
und are relics of onoe useful organs in lower forms
of nllled animals und plants ; the presence of these
relics in the embryo and adult is convincing evi-
dence of evolution ; numerous examples of such
rolics inman; the Hght that these faots throw on the
subject under considorution; those facts, however,
arv only & fraction of the evidence in favor of
evolution. What chomistry, mioroscopy, morpho-
logy, und geology tepoh In pddition, Contained in
SUPPLEMENT 168, Price 10 cents

A SPECULATION ON PROTOPLASM —
By Porsifer Frazor, Jr. A thoughtful essay in
which the author, after & review of the known
Chemicnl and Physical Propertios of Protoplasm
~the wonderful substunce which composes the
simple coll of plant and auimal-offors some origl-
nal speoulations for the considerntion of thinkers;
such, for nstanoe, as the possibility of cells belng
composed of ultri-miscroscopio  geometrioally
rogular forms: the possibility, through chemionl
chiunges In Protoplasm, of living creatires being
formed colder than frozen moeroury, or hottor
thun molten platinum, and thus Hted to enduro
the tomperature of astorolds on the one hand, or
(‘uumlch in

of the sun on the othor, ote., ot
SUPPLENEST 18T, Prico 10 cents,
THOUGHTS ON OUR CONCEPTION OF
Phyvsion! Law.~Ily Prof. Francis B Niphor, An
nddress dellversd before the Aluund of the State
University of Towa, and whors he author ear-
nostly advocates the cultivation of * Intellectual
Modosty,” pot morely beonuse it s one of the
brightest ornaments of the human mdnd, but be-
onuse of its vital conneetion with another oar-
dinul virFtuo-intelloctun) bonesty, An able and
Interesting essay. Contalned in SUPPLEMENT 16N,
'rice 0 cents,

SCIENCE AND THE IMPROVEMENTS
which It can Effect In ooy Trades and o the Cone
dithons of our Workmon, A vory suggestiye ads
dross deliverad by Prof, W, K Ayrton, at u..q‘"r
und Guilds of the Loodon Institute, and in which
thesnthor points out to the British workmen why
mwost of the valuable Inventions pre of Amerioan
' origin, and how pecessary 1t is that
artisans should look to thair studios o8 o mHeans
of making themsolves eduosted workmen and
ot mere copying machines. The real alm of
education shown 10 be the mental training which
It insures, and ot pocumublation of facts: and
the proof of this seen in the numerous tnven-
tions omanating from oducated men who bhave »
sl knowledge of the dotidls of the selonee 1o
which the lovention belongs. The Importance of
n enornl knowledge of principlos ponted out.
Contamined In SUrFLeMexT 211, Price 1 cents,

MYTHOLOGIC PHILOSOPHY.—VICE.

TE CAUSE OF DISEASE
A “'“lﬁv ‘g‘?n(‘."l‘. J. Durrtll,  JHusteated
Prioe 0 cents,

In Plants
sUrrLesest 307,

ll:em of A J.'z. read
m&ﬁ“‘mm.m R

HOW TO PREVENT THE RAPID

M.D., USA, An intoresting lectu
'of surgery not treated Of 1 text Dooka:

OCULAR SYMPTOMS IN DIFFERENT

HOSPITAL OF ST. ELOI, AT MONTPEL-

Uer, France. By F. J. Monat, M.D. With bird's-
ﬂiomg:. l:L buildings. S¢PPLEMENT ’o;:‘:“ of a handsome litthe bon

CURE FOR OPILUM HABIT.—SUPPLE-
MENT 304, Price 10 conts.
TOPICALMEDICATION IN PHTHISIS —

Price 10

English |

INDUSTRIAL EDUCATION, A NEW
Feature (n.—A deseription of the now system of
hand education adopted by the Soolety
Culture In the lnstruction of young children in
l the principles undoriying sl mochanical arts and
{

occuputions : an improvemoent on the well-known

o osystem, With Aftecn dingrams showing

. :lrb'o llll(;k' of Il'utn‘:ollont_ln the .-:,r:'ln of geome-
PmomA 0’ HYPN’O’I‘ISM. =TT (3 ures ll‘l: ).' Jontalned in SUPPLEMENT
h : a5, b pro g 230. Price 10 cont

FRENCH UNIVERSAL EXHIBI-

PRE- tion of 187%.--Conditions for exhibitors; Insurunce
205. Price m::t ‘n

re. Accident, ote, Clasdfication of Fax-
follce,  Financinl Condition of the Exhibi-

THE TREATMENT @ ACUT i :lonml Cost of "I'l'“'"lln ote,, with Two Engmy-
Ul e 3l“(|)0. N.D.U s%m?gfngr Ings of the Principal Enticos.  SUEPLEXEST

10 conts,

INTEKNATIONAL  MEDICAL  AND
Sanitary Exhibition, London.~Tllustrated. Sue
rLEMENT 298, Price W) cente.

\THE BCIENTIFIC AMERICAN REFER.
ence Book . n bound book of 16 pages for 25 conta’
On recvipt of 25 conts we send by mall, post-pa

volume, entitled

et K'!‘(“l’lﬂc ‘m;ﬁ«l “t.tlmt lu;nx. wm;

puges, With engravings, anc
lorm?:g one of the chenpest and most yaluable
books of condensed reference ever printed. Among

Its contents are:

1. TAe Cenavs of the United Staten, by States, Terrls

tories, und Counties, in L show Ing the area of thoe
Gitl

2. Occupations —~Showing the principml oo-
‘c‘::aum;:t_:t 'thc poople of tba':'rnn«'sw e

! number o engaged

Cotnplied Trom tho Inst Ceretis.

3. The Patent Lawor of the United States In full,

Btates, and
0 euch occupation,

AMLD—With Standards for testing distant vision. ith Directions H to Ubtain Pat Official

LD T R Fn, Core S, Vors for Arplonicoy foe Fo

PHILOSOPHY OF INSANITY.—BY DR. [0 Moo gy g D e

.m Sanderson.  SurrLesest 308. Price 10 '.‘."..‘3,15‘.'.'.,.':’;&"1. uhul:m.'PI':{c.A'rown%;:}-t;
18 ;

and Shop hts of Employer and Em.
ployes in respect to Inventions, Staie Laws con-
cerning Patents: General Principles :iypllumo to
| Infringemonts; Synopsis of the Patent Laws of For-
elgn Countries, Costs, ure.

| 4. The Ornamental Deeign Patent Law (full text).—
nnd Procedure forsecuring D
| Ornamental Productions, such ns drm for Tex-
tile Fabrics, Patterns for Wood and Metal Wﬂrk‘
Now Shapes and Configurations of any article o
‘%l:nnh«um. Prints, — and O{Mmc&uto
printed, woven, stamped, cast, or otherwise ap-
ﬁl:"dlupon machinery, tools, goods, fabrics, manu-
res.

5. The United States TradeMark Law (full text)—
With Directions. Procecdings, and Expenses for the
Registration of Trade-Marks of every description.

0. The Ladbd W ‘I’a‘w "t“ll'm“)'-‘:l}:hlm'
rections, procees and Cost of Registering La-
‘-,t;lyln for G't,)odn. ll:&:'lnu. and Merchandise of all

i o The o?au oma:)m o:“m Tnited States
{full text), for secu Copyrights on Books, Pame-
philets, Charts, Ms TORTS Pictures, Eo-
f vings, Works o‘? Art, o'c, th Directions,
. ete.

| 8. The hhdrd Mechanical Movements, Described
fand Niustrated by 150 small diagmums, of

value to Inventors and Designers of Mechanisin.

0. The Modern Steam Engine.~With Engray ing
showing all the parts, nnmes, ote , and o brief h
tory of the lovention and Progress of Steam
Power. Sy B

lélaln rules for Cal.
ptn Enginesand

e )
orse  Power o
Streams of Water. )

11. Knots—Presenting engraving of forty-eighs
dm'crv‘ nt kinds of Rope Knots, with explanaticns at
10 tying.

Weight ; Avolrdupols, or Commer-
G Weights - United States Stand-
H Measure; Land Measure; Cubic Measure:
uid Measure: French Square Messure: p
Cuble, or Solid Measure; !lmlurh;w Land gﬁ
Weight, with engraving of a scction of the Engll
and a section of the French rules, of equal lengths,

13. Valuable Tables.—), Table of Velocity and
Forve of the Wind ; 2 Tableof the S Gravity
and Weight per Cabio
principal substances used in the Arts: 8 Table of
the Heat-Conductipg Power of Various Metals and
other Solids and Liquids, 4. Table of the Mineral
Constituents absorbed or removed from the Soll,

r acre by different crops; 6 Table of Stewn

re "-nd Temmrllunsbi)da_ 'l‘nbk;“n('thc-‘ l-‘.:-
fects o1 Heat upon various jos, welting points,
et 7, Table nr)tho Heat and BEleotrical Condue-
tivity of various metals

4. Geotnefry in Brief, as Applied to Practical
Purposcs.  With iliustmations.

15, Blectrical Batteries and Mognets.—Plain diree-
tions showing how any person iy, at 8 cost of o
few cents, make and put in openition un effective
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Magnets, make s Telograph, and perform a variety
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10. Interesting Ilwstrated Articies—1. The United
States, its ares, principal dimensons, length of
coast, rivers, steam pavigation, miways tole-

phs, with outline Map of the United s =

Fl‘cw of the Capitol at Washington, with dimen-
sions and brief history. Views of the Patent Ofics,
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Inventors, with portraits of F kiln, Whitney,
Fulton, Wood, Blanchard, Winans, MeCormio
Goodyear, Morse, Howe, Lyall, Ends, with blogra-
phiesand fgures of thelr iInventions.
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dueed, and Rules for Caleulition ; Specifio Heat
Bxplained; Speeitio Gravity of bqul-b. Solld
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Horse Power of ; Copylog Ink, to make; Heat, ity
mechanionl egquivalent explaine); ¥
Muttor, stzo and wotion oxplained ;. Lightot
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ITS LESSONS.—
By Dr. Honry Moudsley. A calm and fmpartial
review of tho dootrine of Materialism by ono who
bolloves that ** Materialism,"” when properly under-
stood, far from bulu{' & mennos to morality, anly
sets Dofore man o higher intellectusl sim than
he is over lkely to reach by spiritual paths, The
author treats his sutject under the following
hondings: Mental BEffects of Injury to the Brain:
Tho Moral Chameoter first Tmpaired; How Disenss
fpjures the Moral Chareter; Mental Effécts of
Pamulysls; Effcets of Alcobol and Opium on the
Mo ;t}m: ).r'pe&imv ofrlllné nodd S%rgﬂa'l
Organtaation; the ne o n&?-m
the Hape of Immortalitys lmomo'llumm! uzJ
Hoverenow; Bruin Differences and Values;
ings of Belence Concerning ’ho Growth of Moral
Charmctors Causes of Fumily Development and
1 roy; Hereditary Anteoodents; How Men-

i tul Derangoment is produced by Aln?‘!coof Moral
Fooling ; Obedience Lo the lﬂnbm- WS I:rn-

| tvely requined; Stern and Uniform lla’n Law

!lu K:wm' the Bvents of the Maral World as a

| Matter of Law and Order ; the Good of Mankind
and the True Object of Life. Contalned in SUPPLE-

Mazt, No. 197, Price W conis

'THE BEGINNING OF LIFE —A REVIEW
| of the doctrine of Evolution, By the eminent
| Prof. Edmond Perrfer, of the Muséum of Natural

ilistory of Paris. What are the simplest forma
of e? Our present idensof ¥ living and
“argnnisme.’”  Protoplasm.  Discovery of the

Moner—Pre . Protamoba. Huxley’s
Bathybilus. N&%ﬁmﬁum. rodu of
moners desord| and {llustra
Bty £, a3 Sastrus ﬁ.e."“‘“"..u:’.

omy XN, u Xastrum,
}dnnoo n’f t'l;me mn{ﬂut forms of life and their

mﬁlnn of pro fos 10 common.  Beings
aoqul individuality could not have been
produced mm:nw)mly. nn n-m-lo;llvﬂum
rm spring up spontanecusly ¥ The opin-
| 012:‘:!" mggz'm:}wxg nds. mua&pou
, nnd o compou

gml thelr § lon of n lens nucleolus.
| Differences botween Amoebus and
| The Actinophryssol. Actinospherium Eichhornii.
An able und Interesting article, Hlustrated with
soven engravings, showing some of the more
wonderful and utiful forms assu by pro-
lngvhumc animals, Contalned in

188, Price 10 cents.

THE THEORY OF EVOLUTION. —THE

| Professor H
| SurrLedesTs 41, 42, 44,  Price 10 cents each, 30
| cents for the three. are the only scientiSc
| lectures delivered in America by Professor Huxley.
!

:

'PAR1S BXHIBITION PRIZES, 1878
| Official Lis2 of the Awands in the Americar
' rtment, enwmerating Exhibits and Namesanc

A of Exhibitors, with kind of Prize
rod in cach cuse, tained in SUeP

150. Frico J0 cents each.

!

OFFICIAL® SIGNAL RULES FOR VES
| sele—Lights for Sea-goinz Steamers: for Towing
| Steamiers; or steamers not sen-golng: for Missis
| sippt steamers ; fornmnﬁ’m Steering Rules

[nstructions in full for vessols and boats; and

management, anc
Hghts, signals, fog horns, ete

! tholr squipment of

Also, | og of the Vanguard: Prevention ol
‘ Collistons at Sew: Improved Ship's Bridge: Lifc
Boats, ete., ote. SorrLeveNT 63, Price 1 cents

[ SCTENTIFIC AMERICAN SUPPLEMENT.
| —Any desired back oumber of the SCIENTIFIC
' Ax%ucu SpPFLEMEST can be bal at this office
1 for 30 centss  May also be had or o rough
booksellers and newsdcalers everywhere. MUNN
& CO. Publishers, 3 Park Bow, New York.

MECHANICAL DRAWING.—BY PROF.
C. W. MacCond. of the Stevens Iustitute of Technol
‘qi A sries of new, oriinal, and lessons
in Mechanjcal Dra s ROO0 ¥ enre

T Do pase o Ol SN G Gaiilied 108

NSO, YU or s or S
.'.ﬁ{"‘ ’of drawing. No ve instramen's
are involyed.  Any person

:

U
ched Bound in hand-
Ty 1
on o
mlfm Row, New York. Office of the Scres-
TIFIO CaN.

For tno vonvenlence of those who do not «ish to
purchnso the entine sertes at onoe, we would state
thit these valuable Lessons in Mechanical Drawing
may wso b0 bad 1o the soparate numbers of Soe
PLEMENT, At 10 cents cuch. Dy o one or
MOoro NUMdyes At a time, tha leamer n drawi
may sy nimself with frosh instructions as
s hls $oe roquuires. These hessons are published
suooessively W SCIENTIVIC

-

.
o
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I'HE SCIENTIFIC AMERICAN SUPPLE-
IMENT dates frow Janvary st 1890 Two volumes
wre suod annually. We can supply all of the
back voluimes, orany single volume, s the follows
Hog piices: for ench volume, stitched in paper
| gav 82 50; the same bound in st covers,
$3 50. Up 1o January 1st, 182, twelve volimes
| of the Bupplement had been bsucd, contalnlog the
following numbers :
Volue ! contalos Supplements numbers 1 10 25

nelusive,

Voluwe 2 contains Supploments numbers 27 10 38
inclusive,

Volume i contains Supplements numbers 8 1078
molusive,

Volume & contains Sppplements o
Inclusive, 3 c e

Yolume &
‘;” m"d wtuﬂ Supplements numbers K9 to

Volume 8 oon
t{.“m“mwu Supplements numbers 11 to

Volume 5 contalns Supplements numbers
n‘l. = 11 I w
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HE SCIENTIFIC AMERICAN. __.

$3.20 A YEAR (which includes the postage).

Are 35 ota. per agate Jne, for
0 of the ‘upﬂ and one dollar

A discount to quur‘ev(y and yearly l

The Scientific American, Export Bdition.

THE SCIENTIFIC AWERICAN, EXPORT
nmox is fesued onco & month, forming & come
plese and  interesting monthly record of all Pro.
gres= In Sclonco and the Useful Arta thranghont the
Worid. Each mbu- contains abont one Aundred
Farse guarto pages, profusoly illustrated, embracing:

(L) Most of the plates and pages of the fonr preced-
tng fsmos of Tom SOmENTONG AMERIOAN, With ita
qu'adm engracing ond ealuadla d3/ormation.  Every
number has from povontydive to ono hundred new on-
gravings, showlny the most recent fmprovements and
advances in Sclenco and the Indusirial Arts,

(2) Prices Current, Commorcial, Tmde, and Manu.
facturing Announcemonts of Leading Honses, In con.
noction with these Announcements many of the Princl-
pal Asticles of American Manufactare are exhibited to |
the eyo of the reader by meana of gplendid engrare
iage, thewhole forming an clegantly pmztn! Standand
Catsiogue, or Permanent Directory, of the Latost and
Best Amcﬂtan-mado Goods, always under the ¢ye o
{ho foreign buyor, constantly influencing hls preferences
and parchaccs,

on fllo in the Principal Cafés, Club Roome, and Exchan-
gor.  Among the regulaz subscribers for T Scoexirio
Axzmroax, Export Edition, aro .ending Commercial
Housen in forelgn citios, Engineers, Directors of Works,
Government Ofilcials, and other prominent Influcntial
persons.  Regular files of this paper aro also carried on
all the prigcipal lines of STEAMSHIPS, foreign and
constwieo, Jeaving the port of New York.

No Ixport publication sent from tho United States
roachion 8o many readors a8 T SCIENTIFIC AMERICAN,
Export Edition. It i by far tho most splendid, gatis-
foctory, and superior Export Journal ever brought before
tho public. Ifspages aro so armnged as to permit the

publication, ot very Jow prices, of large and handeomely
{ displeyed adeertisementzof American Goods and Alanu-
| Ractures, with Engravings, which are alwoys altractive
r fo Jordion purchasers.
] Tz Scmstorro Asenicay, Export Edition, already
L enjoys tho advertising patranage of many of tho Great

¢ Manufacturing Establishments of this Country, who find

it fo be an UNRIVALED MEDIUM FOR SECUR-
ING NEW ORDERS AND EXTENDING TRADE.
“Jf you twish to tnereass your busingss, try a hand-

The Sclentific American, Bxport Edition, has alarge | some sdvertisement for ome year, continuously, in
guaranteed circulafion in @l tho principal Citics and | qyr Serrwriric Asmmcaw, Yxport Edition.  Rates,

Commercial Centers of tho Worll, It is regularly
received and filed for publio examingtion by nearly |
sl U. 8 Consmle, Gointo almost any American Coa.

suisto in any quarter of the clobe, znd :heob}cun[

of greatest interest there to be found are the num. |
bers of Tum Scmxtorze Axmmcas. Foreign Mer |
chants, Duyors of ummomamﬂnp

S50 a year for a foll page; half page, $200; quarter
| page, $175; one-cighth page, $100. Xialf-yearly rates in
| #lightly increased proportion.

Published about the 20th of each month,

Single numbers of Tax Scirxririo AxEricax, Export
| Editicn, 50 cents. To be hagl at this office and ot all tho

| mews stores, Sabecriptions, Five Dollars a year § sent,

referred by ho Consular Qiclsls 1o the Pages | ostpaid, to ell parts of the world.

of this Journil, as coniaining the most receul an-
nouncements of tho best relinble American Goods
snd Manofsctures, Thz ScresTore AMERICAN i8 also

MUNN & ©O., PUNLINITERS,
57 Panx Xow, New Yonx,

85 A YEAR BY MATT, POBT-PAD). SIHGLEOOPIES 10 OENTS.

THE SCIENTIFIC AMERICAN SUPPLEMENT| Can I Obtain a Patent? Thie is the first in. | Naouiciurers of Met "“"a

Inalarge and splendld perfodical, Issued every week.
Fach namber eontalus sixteon quarto large pages, pro- |
fusely lllnstrated with enzravings. Fifty-two numbers
a year. Usiform in size with Tax SoizsvTirie Awrm-
cAX. THE SUrPLENENT is, however, separately paged,
d.stinctive kn character, and forms a most valuable in-
dependent publication.

The contents of Tag ScrexTiric AMEBICAN SUFPFLE-
MEXT cxmabinace & very wide range, covering the most re-
cent and valusble papers by anivent writers tn all the |
principal departments of Science snd Useful Know- |

TERMS :~Sclentific Amecrican Supple-
ment, ove year, post-pad, §5.00. One copy of Sciex-
TIFIC ANEMCAN ard 0o copy of SCIENTIFIC AMEMCAY |
Sovrrirwess, an. year, post-paid, §7.00

MUNX & 00, Punismens,
% Pask Row, New Yonx.

PATENTS,

CAVEATS, TRADE MARKS, COPYRIGHTS, ETC,

Mesers. Mann & Co., 16 counection with the publies-
llanlm&xmnc Axznicax, contiane (o examine
Improvessents, and Lo 8ct ae Sollcitoes of Patents for
Inveators.

In this line of business they have had over THIRTY
TIVE YEARY EXFRmnscr, and now have wnequaled
Jacllitier [or the proparation of Patent Drawings, Speci.
fcations, and (e prosecation of Applications for
Fatemta 10 the United Stetes, Canads, and Yoroign
Countries. Mowrs, Musn & Co, aleo attend to the Dt
poration of Cavests, Trade Marke, © wpynghts for
Bockr, Labels, Kelesoes, Awelguments, sbd Repariaon
Infringements of Patonts. All boastness Intrusted to
them e deme with special care and prompiness, on very
resennstile Lrrms

A pamplidet sent frew of charge on spplication, con
1o ning foll information aboot Patents and bow 1o prer

ute them ;. directions conosming Labels, Copyrights

Ihsigne, Patenita, Appeals, Ketsemes, Infringements
Assignments, Rejected Cases, Nints on the Bale of
Patouts, ote
We 3lso send, Jree of charge, n Bynopels of Vore
Patent Laws, showing the cost and method of
patetits in all the prineipal countries of (b
PIUNN & C0,, Solichors of Pate

47 Park Row, New York.,

BRARCH OFFICE - Corter of ¥
Washington, D, ¢

Al Tih Slrests

| of a bew idea or improvmut.

| idea, Donotnserlo

| taining patents wa cordially

quiry that naturaily occurs 1o thor or discoverer |
way to obtaic a satisfactory .mnn without
is1o write to us (Munn & Co.),

tion, with s small sketch. Alwen«d

postage, We will

able; and if =o. giro &:u the necessary instructions for
further r long experience enables us to
decide quickly. Por this nsvlcc we make no char:
All persons who desire to consult us in regard to o
Invits 1o do s0. We nhnll

bo happy to seo them in penonuourolllee.oﬂond\ln
them by letter. lnallumlhe‘:‘:'s y oxpect from us a
| eareful consideration of thele p an honest opinfon,
and & prompt reply.
What Becurity Have I that my communics-
tions to Munn &

0. will bo faithfuily gasrded and
remain o ?

Axswen. You bave none except our wellknown
In ty In this respect, hv«l upon a most extensive
practice of thiny-five years' standing. Our clieats are
numbered by hundreds of thonsands, They are to be
found in every town und city in the Unlon. Flease to

make inquiry aboot us. Such a thing as the al
of a client’s interesta, when committed to our profes-
slonal care, never has occurred, and it s not |
occur. Al business and communications fntrust
us are Kept SECRET AND CONFIDENTIAL

For How Lony is the Patent Granted ¥ The

patent is granted for 17 yoars, during which time the
patontee enjoys the full and exclusive t 10 make,
tse, ned sell the invention snd grant ¢, licenses,
or pﬂvik:n There are no taxes 10 pay On & pateni

sfter it je granted in the United Stater. The owner is
not ob! to work the patent within a specified
wriod. The patent remains geod and valid, whether it

s wutked or not

The Average Time requind to procure -
in vix weeks, Woe fiequently get them throo
time, but In other csses, owing to delay on lﬁr
the oficialy, the period Is sometimes extend
make n rﬂ-l point 1o forward our cases as mpldly
il We have an extensive heanch house in
Washingion (cor. F and 7ch sis. ), exaploying a corps of
ekullod aselstants, and we make it our special duty o
wateh over the oases of our ollents while they are be
fore the Patont Ofiicn.  1f the examising officer ohjocts
1o the grant of a clan, neods persotial explanations, or
ln&uhv‘ smenduents, we examine the references, and
ke the smendments, If we deem them proper, so as
to mecare the al l':--nn of oor client’s patept as so0n
s possinle,

rl ul

In addition te the abovs Seveies, our patron
receives, grot's, a notien In Tas Sctexriro ‘llﬂl(‘&'
descriptive of the werits of the new patent, giving nl-n
hin pame and address. We estimate (hat thls nofice

gown Lafore hal? o snillion of wwiders, without a peuny of
tort 10 our cllent. This pablication Is of {:l

value to the patontes tn advertising his new Invention
and aselaling to bring It promptly 10 the -llml‘on
purchasers. Were be to do this printing il It
ot himn, by the most econambcsl mﬂh: ~oVe.

: hundred dolldrs

ala ¢

No Patent dgewey in the swworld does so much
[or (te elionts an oure, apd for Thal resscn DOBe »o
mmands publio confldence or onjays so great a

{ patronagy

MUNN & €O, 47 Park Row, N, ¥,
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distely and’ fnform you ;J:x“xng when desired. oma:

whether or not your improvement is probably patent- | el
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CET THE BEST AND CHEAPEST.

MANK .

Silver Finish,

| Engravings may heaid adrertise al the same rate
per line, by measerement, ax | r s tidrer
Lisesnenisa roust be received al pubdication ofice ar carly
ar Thursday morning o appear in next ierve., ""ur Arrred) 'y FAA(’} oy et
— —_— l x CO
J . 1"1\ " c*‘ CoO.,
l ! l PAT.KEY SEAT CUTTER] =
WILL CUT 100 SEATS 4% XYs INCH , 2 .
D
saicr sizes WPRoPoRTIon ), BTN BAND SAW BLADES,
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ENCINE LATHES,
Iron Planers, Iron Shapers, Drilling Machines,
ENCINES AND BOILERS,

A GENERAL LI
IRON AND WOODWORKING

MA.OHINERY,

Tool=s and Supplies,
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This Flrepro
fully prevents loss of .7
water plpos, dendons soun a.
partitions, floorsof dwe Ih ¢

U. B MINERAL WOOL (0

of an tructible
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MOCENRs-
;n rr st from
-I « ul f firein walls,
tx, per cable foot,

16 Cortlundas St., N, Y.
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) Spinners’ and Shippers’ Cotton Bale Buckle,
SHIPWRIGHTS? (‘0)"‘\\'" OF LONDON,

T fd‘inu nuLnJ-rr«l. \.w.m‘;
ete check against, frow
e e N DII1BBY] I iccnisnd racking sico
{ International Competitive Exhibition CINCINNATI,O. e B T B

This buckle to be the onl
shipping mark recopwised.
Made of the best mallcadle
fron. Can be sttached at
compress (or immediate ship-
ment. It cannot be removed
wmmulm-r\:Lun;i(hvln]o

ddress S LAKE,
Llndnnnu 0.

| MAY, 1882,

or
Models of Ships of all kinds,
AT

FISHMONGERS' HALL, LONDON, ENG.

The Court of Assistants of the Shipwrights' Company
hnve the plensure to inform intending Exhibitors in the
United States, that Messrs, Patton and Vickers, of the
s Monnrch ' line of steamers, hnve most 1ibernlly offered
to convey models intended for exhibition from New
York to London and back, free of freight, and that ul)
NOCOSsury nrmnuonwnh may be made nt thoelr offices,
3 Bowling Green, New York., Models will be conveved
at ownoer's risk, but special care will bo taken in handfing
the packnges. l'ﬂr anlloulnr- of classifioation, ete..
apply to D D. LEWIS, Hon, S8co.,

Pl-hmongvn' ilall, London, Eng.

N B.~American River Boats, Section C €; United
States River Passenger or Goods Steamers; Prizes—
Gold, Silver, und Bronze Medals. l

'PATENTS SOLD iz

Joint 8tock Companies formed. Stook placed for Incor.
vorated Companies. Good Investments always on band
Iighest references given. Clirculars free. L. RICH
ARDS & CO., Brokers, 733 BroADway, Sew York.

(lmlu' Poetical Selections for Autograph
30() u 18, neatly bound: 250 spicy Motto
and 25 populsr Sones all for I3,
postpald, l' A l"l'l- N&EW \D}.&'.' Earclay St New York.
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for the family, young orold. isthe “ MAY vwwxu.
' Yarmouthport, Mass, ‘Oniy 3e.n year. Try i
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C. J. GODFREY & ﬁON
UNION CITY, CONN.
Shells, Verrules, C u;n Boxes
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Br-m md Steol Fermleo for l»fle Chisel, and other Tool
Pad Boxet of various Kinds, for
es, and hing in
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ted and estimates

0 onder on

INVENTORS AND PURCHASERS OF PATENTS,
send lorongz"l“ hmu Hovlc' %m rarnﬁ'mg-

e THE"BESTQ T

Paper. Send for
oAk ;ﬁ_‘f‘fh‘ﬂ‘t‘m S

Pn!cm an Smd for sam
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DRED G IN G
Tenders required by the Colonial Gove
dos, for ten years® dredging of the Inner
depth of 17 foet.

u‘l-: foel.

I'hn specification, and other lnfomulloo 'ﬂl be for-
arded by the Superintendent of Publio Works, Barba. |
-ln- on n«“n of P. O. omr l'ur nﬂ«-u shillings
Tonders | be opencd May 1, 18
WALYER lll'.’l.\ llL'l\ HINSON,
BARDADOS, Nov, 12, 1881, Colonial Secretary.

l'nnm average devth

FREE TO F, A. .
st \b A
e
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Peblabernae un-h.u:m.ml n—unq, New ¥

OPIUM =2

Peastifo] Caloesd Pagrevhe,
nebenl Masende Murtors senily lb-
Largs new 11 usirsiod ratalogue of

Scientifc American Supplement

hﬂvwmmaululhnhu

W ﬁ‘l’\’l.lm.-.ul-‘lb
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T Spasms, ele,
WN' rwat.
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Foundod by Hallmw 0my, 174845,

BAIRD'S

B@@LKS

TR PRACTICAL MEN,
D\'Imm Cm

Woorex Max uu«-rmm.
IRV IR, nnd BEcoNoMIo

oK, dlos Ligt of Books of Be
OOKS, 4o List of Books on FAM AND THE BTRAM
ENGINGE, MEOHAN IO, MACHINERY, and BxaiNy KRING,
oz Of BOoks on PAINTING, VAUNISI
WHRITING, DRAWING, DECORATIVE AUT, oto.,
METALLURGY.
wnd CLc MAKING, 0t DISTILLING, BIURWING
it 0f Books on MINING, MINING MACIHINERY,
ote, dto; two Catal en of Hooks and l'numhlcu
on  SOCIAT. SULENECE )I.rne.\l. BCONOMY, BANKS,
PORULATION, PPAUPRRISM, and Kindred subjocta; o
Catalogne of recont lddltlons 1o our stock of I'nAac-
TICAL, SOLENTIFIC ASD TRCHNICAL BOOKS; as woll as
B LISt OF LEADING BOOKS on METAL Ml\l\ﬂ. METAL-
k\:lk\:\‘.“"\‘llxl:h\l.nt‘i\. Asu.\\il’m A;‘D r(;i:uuuu.
NAL aon 0 Lo any one, in any 0] @ world,
who will forward his nddross, -y >

rla‘ ‘ill? (‘\m"\‘ BAIRD & CO.,
Indust P ars, Booksollors, tnd Importers,
WAI.VIT STIRET, PIOLADELUILA.

Bon mmrm #wg

Wi,
HOLH and SuLven \Vmuu\u. \\ ATCN

NO-

y oloy
COAL,

TOOQLS for Machiniats, Ca
Makprs, Hizokemithe, oto. S

of Tools you require. TALLMAN & MceFADDEN,
GOT Murkot St., l'hnndolphh. Pea.

RUPTURE

curod Mthout un mng %on orthe

th Broa 0

ew York. Hln v:llth lo’%otomwh uke:u';:gn
ox bad cases, lwfuro un aftor oure, mailed for

Cards, Labely,

an R Your Own g exe'ss:

Larger Slze $8.
13 other sizes For business, pleas-
ure, old, or young. Lwr)mhu.' ensy
] by prlnml instructions,” Send two
stamips for Catalogue of FPresses,
Cards, etc,, to the factory,
elsey & Co., Mcrldun. Jonn.

a wuok In lfmux- own town, Terms and s.'s ontfit
$BB s H. Hu.Lm&Lo..lonlnud m,e.

NEW ELEMENTS of HAND RAILlNC..
Revisoed edition, containing 41 plates. 15 of which are one
tirely now, with noenm nying letterpross descriptions,
Prico £ E. CLAXTON & CO., 0 Murket St., Philu., Pa.

Selflter Bt

5 NACE ST Ja\‘. IIIURDOCK J

BRASS "R SITV

LU . -JunL,noo SN[| T & TUBEINTHE T HRE EMETALS

< CINCINNATI
MI\N

YOLNEY W. MASON & CO.,
FRICTION PULLEYS, CLUTCHES, and ELEVATORS,

PROVIDENCE, R. I.
$12

A WEEK. $12adayat home easily made, Costly
outfit free. Addn-~ l‘nu. & (,o., Angusts, hlc
CARMOKE'S AKTIFICIAL EAR DRUMS
eo Invented and worn by him vcrf«-lly restoring the
lll-rlll: ¢ ..

cyen w

main in po withot
John Garmore, 5.\W.C
B». ~l work—lowest prices.

Pamphlet Printing. 3. %m0 page for Lo
coples. Circulars for Inventors printed very che: x[- i
Local Printing House, Silver Creek, N.

\"I'A\ MIP'S. POSTPAILD, 1.'1 CESTS PER

STE l. .\ AME
1 “’ JEL STAMP WORKS, Noew Haven, Conn.

Jetter. STEEL

DYKE'S BEARD ELIXIR
. 3 wtion b, Wiea.

5=

F(lll INFORMATION CONC }l(\l\(.

i
Holly Water Works,|

CITIES, \l! l AGES, ~1 Hl l(ll\\ TOWNS,
ACTORIES,
Apply to the

HOLLY MF@. CO.,lOCKPORT N.Y.

C. HILDRETH, Sed
ox lp7 Brondway, New \ullx( ity.

MACHINERY_ DEPOT
STANDARD mcmnzm ron ALL PURPOSES.

H.B.SMITH MACHINE CO.
Estag’ 1849, 92TMARKET ST. PHILADELPHIA

: FORGES
5 00,, Cohoes,
Send 1« r olreuliars

I

e
HAND IH 0\\ ERS llld I'Oll'l'\lll
nnunh Iu) 'MPIRE PORTABL Mt

Y., are H.- strongest mlh t.

PICTET ARTIFICIAL ICE.|

COLD AIR MACHINES

For Brewers, Pork Packers, Cold Stor-
age Warehouses, Hospitals, etc.
Send for 1t ATED A DEsORIPTIVE CINCULARS,
PLOTET ARTIFICIAL ICE CO. (Limited),

1

12 Greenwich Sireet,
New York Clry,

' 1)

. 0, Box 3053, N. Y.

S’EN_D_T'GLONDON BERRYz0ORTO
PHILA PA FOR

THE BEST BAND SAW BLADE
WATCHMAKERS.

Sore buyiog latbes, seo the * Whitcomb,* made by
A RICAN v ATCH POOL 0., Waltham, Mass,

BLEBVATORS

Scientific Americun,

l:anllcum.

“C’Yll WLY INVENTED A

lé THE LATEST INPISTOLS / /8- NGl
i10% | DOUBLE BARRELLED /

? E':\\,I'I‘.YE SHOTS

sii H DAOTED,

1 el P

fiiz| THIS cur/s

EXACT S/IZE

iy

CUT THIS CERTIFICATE OUT,. .2

SAXON IMPORTING €O, 118 Chambers Stroel, New Yw&.

over offored 10 the bl
oy ono barrel b ueed 1
the other for 22 ealibire,

1t s double bar
nhhu- x nrh |

B

Do
b

LOGUEOl PIRREAR

"Jll.ﬂ 5 nrhum.run"u .ul-vmmlnln ‘ l l‘ll or (-ﬂl)l)- which wo will. sand you
Ulll3l A BECOND, 1t TR ATIOTS W TFT LT cotet nk 1 making eusomers Toe oue Company,
{8 can bo thrawn open BEING |“ l 0!““ ll nlic‘llnilltl‘nl\:'f; ln\l. n\; ’hl’n“- For 100 extra wa will sendd the
o in nvove eut I
"' "?.ll’_'l‘;l ‘“"“"“r?lll-k W V"‘ 'V;l-l'll»nv:i:':'n-ll|“-'l‘m 1 u'h.(n-ln vwln|||u|1lu ‘ll‘; ||--'~A rogular l“:'llif' carteidgen hich enn be
s made of the ESTMATER moels ACCL T ELY either or 38 callbrenat &
'l:llul"l!l) 0 KNIFE BLADE sy, EL) CURAVED hard rubter worth
e

AN
1, \ \l! KEL P

frome, baro |-v||ml| yilnder IEAY
3 et

Inr )muhv-lullu- LALAN N W ealilire, whichis the BEST GRIP powible, have here, havo them oall And Rt
and Iln.\n pn \vnllnulhnn \uln T lhmw ywhen fifed,  Wo CONTROL the
REANDSALE oftho “DUPLEXN T REV "B, nud urdn tomorethorcughs 'all over the conntry who are highly pl Vo wedd with

1y Introduce Ilh u\ wo make the fnlluwlnu L)

above CERTTFICATE ani #5.00 0n or b ¥

“"l CDUPLEX" REVOLVER tonny addros (nt 8, nll nl\l[-pin

ATD, and goneantoe §t 1o reach Yoo in PERVEC l' I)IHH R and to g
MONEY RE

wo will forward PRIVI

Iy

charges PRE- los 1hvu|.

I ACTION O
but to place n I EW 1
« lu:l L toofforn LIMI
1O manufmeture,
'|u itities Bt above
In onder for y ..u Iu
whove CERTIFIC

we

ADVERTISE have
EDNUMBER at this price, it beln
In order to protect ourselyes frrom DEALERS ordering in to our rellability by In\!n({
.rl.-.- n.l-. notiee will bo Inserted but ONE TIME In thh 'run v, and' Company ranning into th
\ ARE ADVANTAGE of tha prosent offer you must €L

MENT,

mu\ md to ua with your order, Under no circumstances will SPECIAL OF
we sl more nmn ON | 'LEX " REVOLVER af above price.and not thon unless ONE REVOLVER ¥
ACCOMPANIED BY (‘I~.|¢ TIFTCATE, 1 mote than ono is desired they can be s

SUPERIOR SUBSTITUTE FOR WOOD ENCRAVINC.

MOSS ENGR/\V‘NG CO.

Engenvi
p‘npn-.\,l

n ot |-|lr<-l .
s Untadogu

Shafts, Pulleys, Hangers, Bte.

Full assortment in store for immediato dollvory
\Vx\l. ~Illll~ & O
) Liberty Street, !\c-\v York.

THE BAKER BLOWER.

[rorceD nuast.]

The revolving parts are
all accarately Balanced.

ROOFING

it one-third the cost of tin.
:\‘."mu Wanted. T.NEW.8

$510 $2U
NT

(oLD ROLLED
SHAFTING.

The fact that this sbhafting has 5 per cent. grostoer
strength, a finer finish, and Is trovr to gaoge, than any
| other in use renders itundoubtedly the most economical,
We are also the sole manufucturers of the CELEN n
COLLINS' PAT.COUPLIN G, and furnish l’ullcp
ete., of the most spproved sty
\pphm(l on to Ji
Street,. 2dand 84 A
Corner Lake and Canal St
$F Stocks of this shafting in st 1 )
& FITZ, Boston, Muss

m\l ars and sumples free.
: john Streei, \ew York.

per day at bome.

Address \ﬂ\mv & Co

PATE

Warranted Superior to any
other.
WILBRAHAM BROS,
No. 2318 Frankford Avenue
Purangrrnis, Pa,

G‘SEND FOR OUR CATALOGUE, &=

MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York, THE GEORGE PLACE MACHINERY AGENCY.

SK!NNERS PATENT COMBINATION CHUCK (mo.Plnc-;\l ;.'fﬁéﬁr"luiﬂ 131 Chambers St %. V.
’ PE ARD ECCE WATER ELEVATOR. OR STEAM JET PONP.

For Pumping Hot. ( “old, or Dirty
Water, Lye, Tan Liquor, Acids
Slops, ete., this Fump is durab’e.
effective, economical, reliable.and
Jow priced. With & Ib. stesun a
1in. 8850 pumr mises &0 gal. por
hour, n tt. high, With 5 1b
eam n 2 in. §16 pump raises 2,100
al. per hour & ft. high, Ton
Chenpest reliable Steam Fire Pump
for what purpose wanted, and write for

\ AN DUZEN & TIFT, Cincinnati, O,

TEXAS

AREBANSAS AND L.OUISIANA.
CHEAP HOMES FOR ALL!

50,000 Laborers can get Immediate Emplo: ‘lyment, at Good Wageos,
on Farms and Railroads in
\\‘l?j:.‘.l. on A-x

SOU’I'.‘IHIWESTERN ‘IMMIGRATION CO.
Texns, Arkans o8t y

WAREHDUSE 96 CHAMBCRS ST. NEW YORK.

$777%

sixes. ¥ to 8 m\h
made, \l ite
prices, ¢

Outtit free.
» Augusta, Me,

Year and expenses to agents
Address P, O, VIC h} B

sostage prepal s with maps, giviog rwhuhh information of

rn Loulsians. Address L DV AL Sec'y, Austin, Tex.

Steam nnd Hand Power
9 Cherry St,, Phiia., Pa.,

CLEM & MORSE
and 168 Liberiy St Now York,

ROCK BREAKERS AND ORE CRUSHERS,

Wo manufacture and supply at short notice and lowest mtes, Stone and Ore Crushierns oon.
talning the invention deseribed in Lottors Patent. issued Lo l TR n' ike Jum 13th. LSS, toget h-
. b

orwith Niw Axn \\H ABLE IMPHOVEMENTS, for whic

Hd July Joth, 18 Mr. 8. L. Marsden. All Crushoers
Ae nuporintend f Mr. Marsden, who, for the past o
che mopnufucture ako Crushers In this country and E

ARREL

3 FOUNDIEY AND
COPELAND &

MACHINE (
BACON, Agents,

y Manalrs,, Aosovnin, Conun,
\u w York.

THE =TEAM PUMPS MADE

"y

EASTHAMPTON, MASS,,

Aro the bost (n the world for Boller Fooding
and other purposes.

'ANN FRICTION METALS TOUGH 2 HOMOGENEQUS »
[ SS——

e —— TR LOCOMOTW( BOXE
JOURNAL BEARINGS

CHEMICAL WKS
THE ELKINS MANFG. K GAS

METALS ™
WOUDWURKING MAGHINEHY

Rallroad “lm
SAW mmu MACH]

Mills, Car Bullk
RGO e

nd Blind
732 High 5t

Bouonl 91'1"":!1) St N.\

s.v/onv/
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.
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3
1
b-HO0
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AT
Uik IR NINE SHOT DU PLEX REVOLVFR.
K." he ahove Hllustmtion ahows the purchased from s at R10.00 ¢
gle Fa xoet alzp uml ahupe of o1 o8 LLIC L g the prics oted in onr 111
a1 lﬁl "OREVOLY &". the NINE(Catnlogue. Wofoel safo In maling this LI Al
i».u ﬂl (1) \\ ONDENR. l(l'llu-nunlul. LCIOFFEIL ax wo know that tho sl of one “ DEPLEX?
,.-"/ all wonpons o remarkably ACOU. I yoenr nefghborhood will seenre (o uy ”m .\nl of
» R\'l 1 nllm‘“ feand the MOST MAR. others, and that after seeuring the LEx”
VELLOUK specimon of American (ngennity|you willbo o ITGH I\ PFLEAKED th l| thine

w1 will exhilne It to your friends
!hnnnu e oo MAMMOTHILLUSTRATED

Ivory stock, or, for §100 extra wo will send 18 nuh Puarl stock,

] 25 ootils por box of 1O en
s¢ rovolvers that | hu\- unid nro belng advortised Iy numerous firoma
ATED, and has a simi-in Nuw York at any timo CALL AND SEE US, or write to any friends ye

R, wn recelpt of the If you \\1 h wo will send the “ DUPLEX’
"‘"J EGE OF l \ \\Il\ ATION on recoipt rvr Ql 4-7 o ‘{ulr‘lllh‘

A cha Wi
0 &1 " \rnl SA Ilhl- bt l‘l»;;l'n(-l \lll’\h l'l'l'h\'l'r‘y Al I‘IU'\)UI( l(l ¥ l \): \!ll\l A}
, Of t w1 Iutnrg-mm would ba to send fall amount when yoa ornder,

VADYEL T INEMENT, we e BTN G eI AT EAnid formard Tiodive 08 DAY ORDER 15 11e
almost I)n- ACTUALCompany Is well and favorahly :un.
your Ex
--HI\ fon
T the'Send money by Deaft, Money” Onder, or HRogistored lﬂl.r
FER nn.l will'not hald good after Mare
ILL BE SOLD WITH EAC Il ‘l"ll TOATE.
AXON IMPORT INC CO.,

For stecp or flat roofs. Anpned by ordinary workmen |

Samplés worth $free. | ©
« Portland, Me |

am & as |

32 &22
’ 0 SHOO i Forsoiii

PERFECT TRIUMPH

OF THE GUNSMITH'S SKILL
|r 1S THE LATEST AND MOST
(/S[F(/L OF ALL PISTOLS
SHOOTS 32 CALIBRE BULLETS
B FOR DEFENCE OR2 2
CALIBRE FOR PRACTICE

THE CHANGE FROM
22 TO 32 OR

and shiow themn

sanm

lhg'"“l MENS
o) ean thiux

WPLEX' ith
il e 18 Tha # DUPLEX"®
mirchascd anywhere, or wo will send
Look ous for the cheap and

If yom are

ridgvs
U may

l’u el vos that the “ DUFLEX " fs )l wo clalm

MANUFAC- for (t, and ghonld the ry wish 1t we will show them hundreds of lettors from porsons

oo they have recelved from us
mx«.l(‘ 1’ by Espress, O, 0, D, with the
us agalase
yosir own oxpress charnos,
ho In—(l.r\--v
*AY ALL -Illl’

CEIVED,

i sont COLR UL

ns wo ther

n throaghout the country or you can find
w Agent write to the Express Agency of any
SI of Whom Wo refer s we 11 s sty Pank (n New York,
l’ metnber tie a'ove s &
Nlt. Al not more than
Akl rees

116 Chambers 8t.,, New York,

WITHEKBY. RUGG & RICH A RDSON, Manufacturers
of Patent Wood Working Machinery of every descrip-
ton. Faofllties unsurpsssed. Shop fnnr

! byl{ Bail & ¢ 0., Worcester, Mass, Send fo

BA’!’I‘PRIP\ WIRES, MAGNETS, l\~1'ltl MENTS,
TELEGRAPH AND ELECTRICALSUPP
1OGUE Free., C E JONES & BRO, € L\( NN/

iy occupled
Catalogue

Fr 'Sm TION »
EVER w.‘S(E[LWNcS. ‘::\”,r

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE COMPANY,

W.H.Foxses, W.E. Dmivir, THEO N.VaiL,

President. Nrurer. Gen. Manager.
Alexander Grabam Bell's patent of March 7, 1595
owned by this e mhany.em‘m every form of apparatus.
| Including Micro nes or Corbon 'Xd pl‘ mes. in which
the voloe of xh.- spéaker causes electric undulations
| corresponding to the words spoken. and w‘nth articn
tions produce similar art) culate sounds st the recel
The Commissioner of Patentsand the U. S, Cirenit Cov
have decided this to be the true m Jnm{: of his claim:
the validity of the patent has been sustalned in the Cir-
enuit on final hearingin a contested case, and man
junctions and final decrees ¢ been obtained on the
mny also owns and controls all ¢ o
Inventic x.‘ of Be Edison, Beriiner,

STEEL WIRE @

234 w 29.ST.

T,
\nlnn ontalogues forwa

d on appiication
lephones for 'rivate Line,

, and Social sy

T
mn be procured directly ur :n.ux.-h the
ngonts .-{ the commany.

ALl telephones obtained except from this company, or

authorized

s authorized Hoensees. are nfringements, and the
makers, sollors, and users will be ;.- weoded against,
Informuation furnished upon application.
Address all communications to the
A \ll’.lll( A \ l!l- LL TELEPFHONE COMPANY,
935 Milk Street, Boston, Mass.

VALLEY WACHINE CO., |

|

Quickly and
Permanently

ASTHMA

Dr.Stinson's AsthmaRemed y
In unequalod as a g MtV
Alterative and Cure ll"

Asthmaand Dys cu RED

and all thelr atte mﬁem evils, It does not merely
alfurd temporary rellof, but Is a permanent cure,
M B F. Lee, of Belmorw, O, JAAys of 182 “F am
rurprised of INe gwedy effccts of your remedy. It
IAe firsd medicine in elx yoars (Aot Mu toorened
congh and made expectoration ey, 1 now llﬂjlm
nipht seltAo -.lamo‘(vm "I yoar droggist does nob
Keep it, send for Lrvatise anid testimontaly to

P
533 Broad

&
w. .."

00 ) YOUR OWN PRINTING

‘ressos and outfits from $ to $500
()verﬂmn lea of ¢ atalogue and
roduced prkz st froe, g

. dl S, Cann M..( lnlecuo.

H. HOOVER, Phila,, Py
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~ {Abont eight words to a line.)
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NEW [RON Bmwm'

[

FPOSITIVE BIL.ASY.

IRON REVOLVERS, PERFECTLY BALANCED,
Hss Fewer Parts than any other Blower.
P.H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.

8. S. TOWNSEND, Gon. Agt.. ew&m gg{f-"
oooxn Son & Coumgell!ng Agts. 8 Dey Street,

m ¥OIRIK.
SEND FOR PRICED CATALOGUE.

CLARK'S RUBBER WHEELS,

This Wheel is unrivaled for durability,
simplicity, and cheapness.  Adapted for
Wmhuuse and Phtfurm Trucks, Scales,
g 4 all rposm Tor which

Whal-ue nsed. L‘lm rand Price List
free. GEO. P.CLARK,W lndsorLocL- Cu

NEW YORK BELTING AND PACKING o

CAR& WAGON SPRINGS 2

§r1cnt1f1c American,

szt ELECTRIC LIGHT.

THE FULLER ELECTRICAL COMPANY,
perfocted tholr system of Eloctrio Lighting, are propared
farnlsh the Tmproved Gramme Dynamo Eleetric

[DecEMBER 21, 1881.

s —————————————————

by Pr 1t Acoidents
hand.

B aeni e oo KORTIN (SAL
s e e s s | Double Tube Injector,
attention than any other. O1LER FEEDING.,
For price list and further particulars, apply to S ,' v &
THE FULLER ELECTRICAL COMPANY, s e ek Sk
A 44 East Fourteenth Street, NEW YORK. , 1A L

OILER

Inspection & Insurance
COMPANY.

wJ LJ‘—41 :

! Carr N
'THE AUTOMATIC SHADING PEN| STEAM

Hancocﬁlﬁpiratbr, R Sa.

THE BEST BOILER FEEDER KNOWN. !

Over 22,000 in use on Locomotive, Sta-|
tionary, Marine, and Portable Boﬂers. ‘ MAKES A SHADED MARK OF TWO COLORS AT A SIN-

STROKE. SAMPLE SET OF 3 SIZES BY MAIL 81, |
THE HANCOCK INSPIRATOR CO,, | CIRCULAR AND SAMPLE WRITING FREE.
BOVI‘O\. “A*\

- W. Stoakes, Milan, O. \‘-'- B. FRANKLIN,V, Pres't. J. M. ALLBN, Pres't.

B. PIERCE, See'y.

n N)P ll,\‘l‘ll‘
STILES & PARKER l’lll'l\\ €O, \n-l-nnmwn Ct.

Solid CAST STEEL Facoand Horn.  Are Fnlly War-
m:n(('d. Retail Price, 10 cts. per Ib.

JENKINS PATENT VALVES

THE STANDARD
MANUFACTURED OF
BEST STEAM METAL.

“THE SWEETLAND
RO i ‘

——— -t o

Mada dy our processes are thumu;hlv efficient | >
and practically indestructibl e

37 & 35 PARK ROW. NEW YORK.-

"FOR SALE OR RENT. ™

0id established Foundry, Machine Shop, and Plan-
lnsmu. Excellent ioezlity. Plenty of work., Address
1. M. NEWBURY, Sparta. Wis.

| ERICSSON’S °
Bew and Valuable Oiler for Locse Palleys. ]
R New Galoric Pumping E1gine pRu::

m e to B
mall on appli-

Sl DWELLINGS AND COUNTRY SEATS.

aile logne. ¢ Simplest d)mpest.,andmostemmmlml ping engine
PHIANTDUZEN & 1-’ru.{ for Gomestic H&"'&n operate.

=" RTAMATER IRON WORKS

W JOH“S ELAMATER [RON WORS

| No. 10 Cortlandt Street, New York, N.Y. a &% na%W""sv
ASBESYOS |

ETAHLISHED 184,
JOSEDPH C. TODD,
LIQUID PAINTS
ASBESTOS Rn("-‘ ING,

ENGINEER and MACHINIST.
‘unsr SO LER COVERINGS,

JENKINS BROS.7IJOHN ST.N.Y.

WM. A. HARRIS,

I'll()\'")F\Lla- R. 1. (PARK STREET),
Six mnnuu.s wulk West from station.

m
Sw?EiLAND &Co. NEWHAVEN Conn.

Accum\cv, Sy,
\
'uwnuws"»“

Originnl and Only builder of

With llnrrlu‘ Patented lmprm‘cmcnln.
from 10 to 1.000 H. P.

EY, M.D., Sur-
¥ Books Free.

geon.C.&A.L.ﬁlegm 1.

od Stock.
vris Sx.. New York.,

erc.  Sole agent for Mlyber New Patent Acme Steam Engine an
smbined. Also owner abd ¢ losive mann! turer of

The New Baxter Patent Portable Steam Engine.

These engines ure adiuimbly adapted to all kinds of light power for driving
ng cotton,

fk‘m - '.‘;‘fﬂ:;‘.::n‘.".i:; s BTl & g — - R
1 Horse Powor, 150 | 11§ Horse Power, $100
2 Horse Power, 245 "4 Horse Power, 275
3 Horse Powcer, 200 Horse I’m\or 350
Send for descriptive ofreular. Addross
J. C. TODD, Paterson, N. J.,
Or No. 10 Barclay St., New York.

Flax, Hemp, Jute, , Oakum. and Bagging Machiners, Steam nes, Bollers,
Os )

BESTOS STEA N m(mmu -

An ‘%’4 Wi CKING,
I~ ls'l"\'l' PACKING,
L‘ 'I'mt \nl l.ll(lbltl).
ASKETS,
\-m ~ n~ SHEATIHIN
o1 INGS, CEME) 'I‘S. Ete.

Deseriptive pﬁoell-u and samples sent free.
H. W. JOHNS M'F’'C CO.,
87 Maiden Lane, New York.

a'e

= FRIEDMANN'S PATENT BRA%Q M
EJsEcTORS [} e R
Am.m‘-’r‘n‘:gml::&tw i o sucen ‘
Elevating Water and Conveyipg Lillllills “The 1876 lnjector

llmrm PATTERNE. from Qca Rivers, Wells, Whoel
M(ﬂm rulogne. for use m R. ons, l-lriuﬂho:l

Lathes, lears. Drills, &e. s
NEW HAVEN MANUFACTURING C 0., | 1o
New Maven, Conn,

wle

f‘LANK“

MAcmms-rs' TOOLS

W

od fur oony I uhl Simplo, Durable, and Ih\lhble l uires no special
rllllf llcﬁnoﬂ:-nln':m’;":mll.‘\nwm. ?ll":l Bend for llustratod of ‘N
alWortn.ot Send for lllus. estalogue to Wi sELL Ml't ~ (‘0.. I'blln.

NATHAN & DRE"I“US,

——— | Sote Manusuetarers., NEW YORK. I.Bﬁﬂl Watel Wheels,
THE Mﬂ% DEsy PORTEE. MANUFG S With recent improvements.
mm% EXTENSION Now ecoocmizer. Uniy p nuifo mnde - Pricos Groatly Reduced.!
=2+ TABLE SLIDE - <~ { 8000 in successful operation.

BUFFALD HARDWARE C* PINE NEIW PAMPELET FOB 1079,

Tlll" AMERICAN IRIDIUM CO.,
| 8 E. Corner Pearl u‘ Ml- Sts, Cinelnnati, Ohlo.

P E cTA c l E s 'ﬁ'l"' -.:"['::'l";h‘r.v'-:l'r‘l c';;“m.
eacopos, and Compasses. I, Man.
0, .u.«.... c-hnni‘«wi.m Pa. Hess

rleed Catnlogae,

Ive circular with mlm A
PECK & 00,, so8 .nd-qv New

- r——

3 B oo 5L SUFFALD RY. - Bein freei:g.nlm: i&lemt«l.
G \prmgﬁcl.cl. 0,
Steel Castings i i || -| u.,,,., Box. 3 ol
l ngs R WL 1 A FOR
10 15000 Ib. wolght, tmwnnm of w
toughoess,
W CEen e ity 8 ek it IRIDIUM THE D E A F
r other I Oustings. Send for
e “Tepy casmxos co.  |THE HARDEST METAL KNOWN, 0'- P“’f Artificial Ear Drume
Labrury He.. mh nu'::_l:;-.!l‘pr':'r"::-ls:f::hn'llut :'ll not oxidizged Ihn m)ft ul ||u-
AGENTS 15770 o B A | oAyt ety Ty ﬂ?&m:;w";.a-:.'.:'x.m =
wﬂy. We refer 1o those %
np

T
PENs i
PENCILS, HOLDERS, OASES, &

‘I"he CALLI-CRAPHIC Pen.
- 'rmu) PEN snd BOBER JIOLDER, o mm.m.
e Ny A K
. e ure e ras i
Who enre Lo preserye thetr (nd ,ndu;]i:"v“’rn)"’nv( e

a5 nﬂABIE, 'I’ODD & BARD,
o NEW YOouk.

Pries- List

l'va
OUR Ooomm«;wm FIRST.CLASS DEALERS

FIRE BRICK

Jarvis Purnace Co.

ROCK DRILLS & AIR (,UMPK\‘

ERS50LL ROCK DF
t«l\:f

ufactaring

lt;uu NE W

Lehioh Valley Bmery Whee Bm.

LEIXIGIXTON, PA.,

MANTTACTONTRE OF

ENERY AND CORUNDOM W

AND GRINDING MACHINERY.

For Sale by COOKE & 00, No, 6 Cortland S, Noew York:
. M, REXPORD, No. 11 N, Orh S, Philadelphin, Pa.
M. F.PERRY. No. 43 South Canal St Ohlenge, 111, POX,

forllln-unu-d

-

REAND CLAY RETORTS A L SHAPLS.
~agpcm:§& 0 BRIEN <

gnd "t.r':(";{": for Steam B Barne Sores CORNDY & COL No. 313 North Thivd Si., St, Louls, Mo,y
P oGy & Kew York: No. NERNRY & PLACKE MACRINERY oo.. 320 Market .s..l

San Francisce, Oal.

HAKRIN-CORLINS EN Gl\'E!

NATSS OPIUN, wes®

Force Pump {

HLS, &

| Stevens’ Roller Ml”S

| GRADUAL REDUCTION OF GRAIN.

i Manufactured exclusively by
JOHN T, NOYE & =SONS, lll ¥ l-.\l.() N. Y.

{ Toany suffering with Calam
or Bronchitis who earnestly
il desire relief, | canfurnish a
means of Permanentand Pos-
itive Cure. A Home Treatment.
No charge for consultation by
# mail. Valuable Treatise Free.
H *His» r\'n-) #4 arv the outgrowily
Y of Lis own experiepee} thay sre
R the only Knawn mr.\m\ of per-
- t,-\a(nl CBre." " Moy

Rev. T. P. CHILDS, Trov, 0.

],)" \IDT'\ PATFNT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bones, Ores, Sand, Old
| Crucibles, Fire Clay Gusnos, Oll Cake, Yeed, Corn.
Corn and Cob, Tobacco, Snufl, Sugar, Salts, Roots,
~pice-. Coffee, Cocoanut, Fiaxseod, Asbestos, Mica,

¢., and wtn wer cannot bé gn-uml by other mills,
um for Paints, Printers’ Inks, la-lo Incking, ote.
‘JUH\ W. THOMSON, successor 10 JAMES AR~

DUS, corner of White and Eim Sts., Now York.
(X

‘_A

Scientific  American

FOR 1882,
The Most Popular Scientific Paper in the World.

Ouly 83.20 a Year, including postage. Weekly.
32 Numbers n Year,

This widely circalnted and spieadidly lusteatod
| paper ts published weekly, Every numbor contains six-
teen pagos ot usefal information, and u lange number of
; original ongravings of now inventions and ' disooverios,
roprosonting Engincering Works, Steam Mactinery.
New Inventions, Novelties in Mechanios, Manufactures,
Chemlstry, Bloctricity, Telography, Mhotography, Arohl.
tooture, Agriculture, llvmﬁr-ltnm. Natumi History, ete,

All Classes of Regeatrs fnd 1o Time SomesTre
AMENICAN & popalar resvee of the best sclontific Ine
formation of the day ¢ &nd It is the sim of the publishers
‘n srosent it ln an attmotive form, avolding as much as

r-‘-lhlo n se torms, T\ overy intelligent mind,

tAls Journ ards n constant supply of instructive
| ronding, | romotive of knowlodge and progress in
eviry community where It clronlstos,

Terms of Subseription.~One copy of Tie Sarey.

P10 AMYRICAN will be sont for one year- A2 numbors—

| postago propald, to any subseriber in the United States

or Canada, on recelpt of three dollars and twenty

conts by the publistiors; six months, $.00; three
months, $1.00,

i Clubs.~One extra copy of TUeSOEENTIFIC AMER-
L 0AX will bo suppliod grtis for erery club ef fiv sedweribers

tll L2 enob additional coples st samé propartionste
! mte.

I Ome popy of THE SCIENTIFIC AMENICAN and one cony
Of THE SOTENTIFIC AMERICAN SUPPLENENT will ho sont
| for one year, postage prepald, to any subsoriber in the
| United Rtatos or Oannda, on reonipt of sevn doilars by
the pablishers,

I The safest way to remit is by Fosial Onder, Draft, or
placed

and wake all arders, drafis, oto , paysbie to
MUNN & CO,,
37 Park Row, New York.

To Varelgn Subaeribers.—Unter the aelitios of
the Postal U mmnvumAunmahmllll




