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CARRIAGES AND SLIDES OF THE SPANISH GUNBOATS
DESIGNED BY CAPTAIN ERICSSON.

The carriages and slides of the gunboats recently built in
this city for the Spapish Government, may be regarded as
among the most important improvements connected with
naval gunnery which have been introduced since the close of
the war.

The solution of the problem of firing the gun over the bow,

n a direct line
with the keel, in
such a manner
that it may be
trained in all
directions, has
engaged thena-
val artillerist for
along time. It
is evident that
unless the slide
on which the
gun carriage 8
run in and out,
can be so ar-
ranged asto ad-
mit of a rotary |
motion round a
central pivot,the |
object in view |
cannot be at-
tained. On re-
flection it will

the friction rollers of the slide, is firmly bolted to the deck
beams, and that it projects above the deck all round ; the ob-
ject of this projection being that of giving lateral support to
a bent plate, which corresponds with the curvature, andex-
tends below the surface of the ring, and which is attached to
theforward end of the slide. It should be opserved that the
central pivot of the slide, secured to the deck by means of a
casting firmly bolted to the deck beams, fits so loosely inthe
bearing that when the gun recoils the strain imparted to the

be found that an
apparently in-
surmountable
difficulty ren-
ders such an ar-
rangement im-
practicable, viz.,
the central pivot
round which the
glide is to turn,
will be farin the
rear of the trun-
nion of the gun
when run outready for firing. Experts well understand
that the result of this will be, that at the first instant of
the recoil of the gun, it will be lifted upwards with great
violence. The reason is obvious. The line drawn from
the center of the trunnions to the pivot round which theslide
1evolves, is a diagonal of about 45° of inclination ; hence, as
the point of resistance is in the rear of,.and far below the
point of pressure—the center of the trunnion—an upward
movement of the gun must take place. Owing to this diffi--

CAPTAIN ERIGSSON'S GUN CARRIAGE.
slide is received wholly by the deck ring through the bent
plate, which accordingly takes the place of the ordinary
fighting bolt. This bent plate, which hooks the deck ring,
may therefore be considered as a continuous fighting bolt,
which, in whatever direction the gun is fired, sustains the
force of the recoil of the gun.

By referring to the engravings it will be seen that even
when the gun is run full out, the center of the trunnion will
be in the rear of the bent plate which hooks the deck ring ;

way, the gun becomes unmanageable, and that much time is
lost in screwing up and unscrewing the friction gear for each
discharge.

It may Le mentioned that the slow fire of the heavy guns
in our monitor turrets, during the war, was owing to the
time thus lost in tightening and relieving the friction appara-
tus. The new carriage removes these difficulties entirely by
the device shown in the engravings. A flat bar of metal,
termed the friction bar, 6 inches wide and 1%} inch thick, is
firmly secured
to the forward
end of the
slide ; the oth-
er end of the
bar being sup-
ported by g
cross piece ex-
tending be
tween the two
sides of the
slide frame.

Wrought iron
clamps lined
with wood, se-
cured to the
carriage by
means of hori-
zontal links,
are made to
pinch the fric-
tion bar by
means of an
oval shaft ac-
tuated by alev-
er, a8 will rea-
dily be under-
stood by in-
specting  the
engravings.

That the
clamps may be
made to pinch
the friction
bar, and there-
by any desira-
ble degree of friction may be produced,by simply forcing
said lever downward, is self evident ; likewise, that by lifting
the lever upward the friction may be relieved in an instant.
The gun is ordinarily run out by means of the crank handle,
pinion, and cog wheel, shown in the engravings. Recent
trials with the new carriage have proved that in a sea-way,
the friction may be safely relieved at any time, and that the
gun may be run in and out by the rolling of the vessel with
out employing the hand gear.

culty naval artillerists have resorted to the expedient of “ piv-
oting” the gun slide, which means, to secure the same by a
vertical “ fighting bolt” passing through its forward end into
certain sockets inserted in the deck. Apart from the trouble
and delay of having to move the slide from side to side of
the vessel, and changing the fighting bolt from one socket to
another, the confined space on the deck near the bow of a
small gun boat, does not admit of the large sweep necessary
on the pivoting system. The slide represented by our engra-
vings has been constructed to overcome these difficulties. It
will be seen that the deck ring or circular rail which supports

and that a diagonal line drawn from the point of contact be-
tween the said plats and the ring to the center of the trun-

nion, will have a backward inclination. Consequently, the
tendency of the force of the recoil will be that of pressing
the gun downwards in place of lifting it up, as when the
strain is brought against the central pivot of the slide.

Most of our readers are aware that the modern practice is
that of checking the recoil by means of friction instead of
employing breeching, as formerly. This modern improve-
ment is, however, attended with serious inconveniences ;
namely, that when the friction gear is slackened, in a sea
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The following extract from the report of Captain Simpson,
U. 8. Navy, to the Chief of the Bureau of Ordnance, dated
Dec. 13, 1869, will be read with interest.

“ During the firing thus tabulated, the running out gear
was but seldom used, the carriage being allcwed to move
obedient to the roll of the vessel, and its motion was found to
be perfectly under the control of one man at the compression
lever, who could check it at any point.

“ The most prominent advantage, in fact the esgential
characteristic of this carriage, is its system of compression

which is complete and instantaneeus.”
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ON THE USES OF ZINC.

BY PROFESSOR CHARLES A. JOY.

We have previously given the history, occurrence, and
properties of zinc, we now propose to speak of its applica-
tions. The uses of the metal are so rapidly extending that
what we say of it to-day will hardly hold good to-morrow,
and we can only aspire to record a small number of its many
applications. We shall not confine oursclves to the metal,
but shall include its salts in the enumeration.

Zinc powder, mixed with oil, is employed as avarnish to
protect iron from rust, but its chief application for this pur-
pose is known as galvanizing iron. It was discovered by
Proust and afterwards more fully illustrated by De la Rive,
that the presence of a little iron in zinc produces a galvanic
current, and rapidly promotes the decomposition of water.
Reasoning from this it was proposed to employ zinc to pre-
vent the oxidation of metals, and hence the name of galvan-
izing was applied to the process.

Galvanized iron, which is now so much used for corru-
gated roofing, boats, buildings, spoutings, ships’ sheathing,
buckets, tanks, wires, and many other purposes, is prepared
oy first cleaning the plate by a bath of sulphuric acid and
water, then washing in a ‘concentrated solution of chloride
of ammonium, and subsequently plunging it into the molten
zine. The zinc dissolves some of the iron, and forms a per-
fect alloy on the surface, and by repeating the immersion the
thickness of the layer of zinc may be increased at pleasure.
In this process there is considerable loss by the formation of
a refuse alloy of zinc and iron, amounting in the United
States to several hundred tuns per annum. Mr. William H.
Chandler, of the Columbia College School of Mines, proposes
to economize this refuse by heating it in an iron kettle nearly
to the point of volatilization of the zinc and allowing it to
cool slowly from the bottom. An-alloy of zinc and iron, con-
taining a much larger percentage of iron than the original
refuse, gradually forms, falls to the bottom of the kettle,and
ig removed by a perforated ladle. The operation is repeated
in separate kettles until all of the drossis removed, and a
good commercial spelter is obtained.

Zinc is now extensively employed as a reducing agent in
the preparation of aluminum, calcium, silicium, boron, and
other rare elements. It is found to act more powerfully upon
chlorides and fluorides than upon oxides, althoagh the latter
are many of them reduced by it. This adaptation of zinc
opens up a new field of research, and will doubtless lead to
inportant applications in the future.

We have previously alluded to the fact that phosphorus
can be expelled from a mixture of bone ash and fluor spar by
means of zine, and that this method is proposed as a substi-
tute for the old way of making phosphorus.

The solvent properties of zinc for gold and silver at once
suggest its employment for the reduction of the ores of
these metals in place of the amalgamation process so long in
use. The reducing property of zinc is so powerful that it
forms detonating powders when mixed with any nitratesand
chlorates, and if it were cheaper could be used in the manu-
facture of blasting powder, the same ‘as it hasbeen employed
for pyrotechnical fuses.

Zinc has long been employed for the decomposition of water
in the preparation of hydrogen gas. It was at first sup-
posed that the purer the metal the better would be the re-
sults ; but practice soon proved the contrary, and the presence
of foreign metals was discovered to greatly promote the
evolution of the gas. The following table shows the rela
tive amount of gas given off in the same interval of time, by
pure zinc and its alloys, according to accurate observations
made by De la Rive: ;

4
Gas obtained in slame time.

Nme parts of zinc and one of iron............ €0
“ one of copper......... 43

“ « “ oneoflead.......... .. 15

“ « “ one of tin............ 12
Distilled zinc.....covvvviiiiiiiiiiiiiiian, 5

It was also found that the acid mixture best adapted for the
evolution of hydrogen was composed of one hundred parts of
water and thirty-three parts of sulphuric acid. It will be
apparent from this that pure distilled zinc is not at all adapt-
ed to the decomposition of water.

Zinc powder is employed to reduce the nitrates to nitrites,
thus affording a cheaper method than the use of silver. Itis
also found to decompose the sulphide of barium, and to afford
a way for the preparation of the hydrated oxide of' barium
instead of the old method which involved the use of copper.
Asthe soluble salts of baryta are now largely used to prevent
boiler incrustations, any cheaper methods for their production
will be appreciated by our engineers. The first attempts to
employ zinc white as a substitute for white lead appear to
have been made by Courtois in 1782, but it was not until
1845 that the effort to intreduce it met with much success.
The cost of the material and the necessity for a special oil and
dryer were jmpediments in the way of its general introduc-
tion. Even at the present time our house-painters do not
appear to be as familiar with it as they ought to be. It is
sometimes fouvd to chip off' ; but this can be prevented by
filling the pores of the wood withilinsced oil, previous to
to applying the zinc white. Sorel prefers to use the chloride
of zinc as a paint, and for this purpose prepares the following
mixture :

Chloride of zinc (solution 50° B.)....... eeenes 3 0 parto

Cream of tartar........ccoveivivieiiennnnnn

Hydrochloric acid..........ccovvvivunnnnnn. 1 “

Potato starch....oveviiii i 4«

Water....... e e e e 64
100

Stlr in zinc whlte and cusﬂk to proper consmten(‘y, and to
give glance add a little linseed oil. To obtain a plastic mass
like whalebone, take 50 parts potato starch, § parts oxide of
zine, and stir them into a mixture composed of §0 parts chlo-
ride of zinc (of 55° B.),1 part cream of tartar, and 1 part hy-
drochloric acid.

The advantages claimed for zinc paint are at follows: It
does not require to be rubbed to give good luster ; is more
durable than lead paint ; withstands moisture ; has no smell ;
protects wood from decay ; renders the wood incombustible ;
is not a poison ; dees not turn black in bad gases.

The Bartlett white lead is essentially oxide of zinc with
lead, and is an article lately introduced to the trade and high-
ly commended by suci: high authorities as Chandler and
Muspratt.

An amalgam of zine, tin, and mercury has long been em-
ployed on the cushions of elcctrical machines, and is still a
favorite. 'The late Professor Schonbein, of Basle, Switzer-
land, discovered a remarkable property of zine amalgam to
decompese water and to convert a portien of it into peroxide
of hydtrogen. It is only necessary to shake vigorously soms
zinc amalgam in a flask of water, to which a few drops of
sulphuric acid have been added, to produce an appreciable
quantity of the higher oxide of hydrogen, suficient to show
its presence by the usual reactions. Asthe peroxide of hy-
drogen bas valuable bieaching and medicinal properties, this
method of its preparation by means of rinc amalgam may be
wortlty of further investigation.

The ¢hloride of zinc has numerous applications in the arts
besides those already alluded to. In the form of a solution
it is found to have a constant boiling point, and hence it is
used in the laboratory to afford a Lath of higher temperature
than 212° Fah. )

The chloride dissolves silk and is used to separate that fiber
from wool and vegetable. It is extensively used to impreg-
nate timber to pretect from decay, and at one time occasioned
a good deal of remark under the name of the kyanizing pro-
cess. Under the trade name of Sir William Burnett’s Disin-
fecting Liquor, the chloride of zinc has acquired considerable
celebrity.

As butter of zinc the chloride has been used as a styptic,
also as an emetic. Its application for soldering steel, iron,
brass, and copper by means of tin, is well known to plumbers.

The chloride of zine, with the cxide, is employed as a sub-
stitute for gypsum in taking plestic casts, in making statu-
ettes, as n filling for teeth, as a lute in gas manufacturing,
and as a valuable cement. The applications of the ciloride
are so numerous that it is prevosed to manufacture it by ex-
pelling hydrochloric acid from carnailite and making it pass
over zinc dust or roasted ore. The object would be to use
waste material in both branches of the manufacture. It has
been found that zinc will alloy with magnesium, and where
no more than five to twentyper centzincis employed the
alloy is malleable and ductile. Such a mixtare of metal in
the form of fine filings has been used as a source of light for
photographic purposes; but the great'amount of smoke pro-
duced by the zinc and magnesium offers an insuperable ob-
stacle to the employment of such a lamp in churches, caves,
and confined localities. It is interesting, however, as a sci-
entific experiment—and may be used to add to the brilliancy
of fire works.

The hypochlorite of zinc can be recommended as a power-
ful bleaching agent. To chloride of lime, instead of sulphuric
acid, add sulphate of zine. Sulphate of lime and oxide of
zine will be precipitated and hypochlorous acid set free. It
acts powerfully in the purification of whisky ; also for bleach-
ing paper, yarn, and other goods.

Newton’s patent for the substitution of oxide of zinc for
oxide of lead in the manufacture of glass has been success-
fully applied in England. The glass, is said to stand heat
better, to be more translucent, and to be cheaper than when
the oxide of lead is employed. The oxide of nickel is used
as the bleaching agent for glass made of the oxide of zinc
instead of oxide of mangancse.

The compounds of zinc have extensive application in medi-
cine; the metal is not used.

Acﬂmtn of zine is employed as external remedy or wash for
the eyes.

Carbonate of zinc is preforred &3 a cerate to the powdered
calamine formerly used.

Chloride of zinc is preseribed in cases of cancer and as a
caustic, 2120 as a disinfectant for ships, hospitals, and dissect-
ing rooms, and for preservation of anatcmical specimens.

Zine oxide is used for ointments.

Zinc sulphate as a tonic, astringent, and emetic.

Valerianate of zine ag an anti-spasmodie.

Cyanide of zinc as a substitate for hydrocyanic acid.

Todide of zinc as a tonic and astringent.

Nitrate and lactate are nlso sometimes employed; and re-
cently a very important medicine has made its appearance
under the name of phesphide of zine. It is given in cases
where the administration of phosphovous is indicated. It is
a gray crystallized body of perfectly definite composition and
is prepared by passing the vapor of phosphorous in a current
of dry hydrogen through melted zine. It can be more easily
prepared by heating gently one part of finely divided zinc
and two parts of amorphous phosphorous in a crucible pro-
vided with a perforated cover for the passagzof hydrogen
gas. Phosphide of zine is produced with a slight explosion.

Aside from its medicinal qualities this interesting com-
pound can be employed wien heated with sulphuric acid te
evolve spontanecously combustible phosphureted hydrogen
gas.

Galvano-plastic figures can be readily plated if they are
first brushed over with a solufion of nitrate of silver in alco-
hol, and are afterwards suspended in an atmosphere of phos-
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phurcted h ydrogen evolved from the phosphide of zinc or
made in the usual way.

The employment of zinc in the manufacture of colors is
daily extending. We have a beautiful green and a yellow
paint that ought to be more largely employed.

Rinmann’s green can be made of various shades according
to the proportions of the materials employed, and ought to be
substituted for the highly poisonous and dangerous arsenical
(Scheele’s) green so popular with our paper hangers : Five
parts oxide of zincand one part sulphate of cobalt give dark
green ; ten partsoxide of zinc and one part sulphate of cobalt
give grassgreen ; twenty parts of oside of zinc and one part
sulphate of cobalt give light grass green. By varying the mix-
ture of iron, nickel, and cobalt oxides with the zine, we can
obtain red, yellow, and white colors. The heautiful zinc yel-
low is the chromate.

The use of cast zinc as a substitute for bronze has become
a very extensive one in France. It issaid that as many as
209,000 zinc clocks are annually made in France, and.the
number of statuettes, figures, and gas fixtures of all kinds
can hardly be computed.

The property of zinc to throw down nearly all other metals
from their solutions, is made use of to obtain the rare metal
indium, and also to separate cadmium from refuse solutions.
The similar precipitation of antimony is taken advantage of
to coat zinc with a fine black color.

Zinc is used in dyeing, for the reduction of indigo and in
preparation of indigo vat.

The oxide of zinc is preferred by many to jeweler’s rouge
asa polishing powder. One of the methods proposed for the
manufacture of oxygen is to employ the oxide of zinc with
nitrate of soda, also to reduce the sulphate of zinc according
to Deville’s plan.

To remove stains caused by photographic chemicals, it has
been proposed to wash the hands with a concentrated solu-
tion of either sulphate or chloride of zine, to which some
acid is added at the same time. It is also well to rub the
blackest stains with metallic zinc.

Zinc for fastening iron railings into stone is preferable to
lead. Iron cemented with lead is consumed by rust and rap-
idly destroyed. The zinc sustains the chemical action in pref-
erence to the iron, and thus prevents rusting.

The part played by zinc in all of the researches and inven-
tions of electricity and galvanism is so great that any notice
of the metal would be deficient without an allusion to this
use. We could also give an extended notice of the value of
zinc compounds in promoting the study of organic chemistry,
especially the interesting researches conducted by aid of zinc
ethyl, but all this would be theoretical and foreign to the
objects of this journal.

We have made no allusion to the alloys of zinc with the
other metals. These are so numerous and important that we
must leave them for future consideration.

—_—— e
[For the Scientific American.]
MANUYXACTURE OF COTTON SEED AND COTTON SEED OIL,

BY C. WIDEMANN, CHEMIST, PARIS, FRANCE.

No. IV.

In England cotton seed oil is nct used as it is in this coun-
try ; the oilis treated for its stearine and oleine—the stearine
being used by soap and candle manufacturers, and oleine for
greasing wools or forming a soft, printers’ soap. The stearine
is obtained by a chemical process and not by chilling the
oil, as it is done here. = The manufacturers of the cil South
are now obliged to send their oil North to have it winter
pressed, and I cannot understand yet why they do not man-
ufacture their own stearine by the very simple English
process.

‘Without going very far into the description of the process,
I shall only state that it is based upon two operations :

1. The sulphuric acid saponification.

2. The distillation.

Under the influence of concentrated sulphuric acid the fat
acids are transformed into glyceroles which separate into
sulpho-glyceric acid and acid fats, the latter combining with
the mineral acid, forming sulpho-stearic, sulyho-margaric, and
sulpho-oleic acids. These acids being treated with boiling
water the combination is broken up. 'The sulphuric acid set
at liberty is dissolved in the water, and the fat acids are
isolated.

In England they consume yearly by this process over 50,-
000,000 pounds of cotton seed oil, the stearine produced being
made into candles.

As the soap is made from the crude oil, I shall first describe
the manufacture of soap from it. Two kinds of soap are
made—a white and a dark brown—the first made from the
crude oil with an addition of palm oil or tallow, and the
second from the foot oil resulting from the operation of
clarification and resin. ’

THE LYE.

Two kinds of soda are used for the preparation of the lye;
the “soft soda ” (black ash), that is soda without salt, is
first usad for the pasting, and is thus prepared :

FrrsT LYyE—Soda at from 33° to 36° Baumé, 1,000 pounds ;
lime newly burned, 260 pounds.

SzeonD Lye.—For cocking the following lye is employed,
which completes the saponification :

Soda, from 83° to 88°, Baumé’s alkalimeter, 1,500 1bg.; sal
soda at from 18° to 20° by the alkalimeter, 500 lbs.; liine
freshly calcined,. 400 ibs. Suppose we add 10,000 1bs. of
crude cotton seed oil, 2,000 1bs. of resin, 1,000 1lbs. of palm
oil or tallow. Total, 13,000 Ibs. yielding 150 per cent of
soap. ’

‘We should first use about 12,000 1bs. of the first lye at
from 10° to 12° by the alkalimeter and bring this lye to a
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boiling point, the oils and resin are then introduced, stirring
continually, for one hour. The fire is stopped as soon as the
ebullition takes place; then 2,400 1bs. of lye at from 15° to
18° are added, and the boiling is continued for 5 hours, after
this another addition of lye at 25° is added (about 2,400 1bs.),
and as soon as the whole mass has assumed a certain consist-
ency another quantity of lye is added at from 20° to 80°
by the alkalimeter. The lye separates from the soap
formed, and the mass is then ready for the cooking ; the lye
is drawn off and a new quantity of soft lye at from 20° to
25° Baumé is added (about 7,000 1bs.), no fire is needed
as the whele mass is warm enough to maintain its fluidity ;
it is stirred for an hour and then drawn off ; 8,000 to 9,000
1bs. of the lye No. 2 are then added at 25° alkalimeter, and
the whole is boiled, and kept boiling from 4 to 5 hours, the
soap is then made, and the surplus lye drawn off.
CALCULATION ON SOAP NO. I.

Cotton seed oil, crude, 10,000 1bs. at 7ic. per 1b
Resin, 2,000 1bs. at 1c. per 1b

$750-00
2000

| - T N 25000
Palm oil 1,000 1bs. at 12c. perlb 12000
2 AP 15:00
7710 4000
Taxes, interest, etC. c v ve i innnereeeeneaeenneenns 2500

Total. e.ue.t... thesaenas [ $1,220:00
Yield 18,000 x 150 per cent=19,500 lbs. of soap.

SOAP NO. II. IN QUALITY.
(Cotton seed oil) foot oil resultingfrom the operation

\ of refining, 10,000 1bs. at 4c...ovvveeveerennnnn. $400:00
Resin, 4,000 1bs. at 1C. v e vevieinenerennneeennnnns 40:00
) PPN 25000
) 15-00
T 4o AU 4000
Insurance, taxes, €1C. .. ov v erinninnenerneanenannn 2500

Total. e e eeeeneeneenieeneecacanenannn ceeeae $77000

Yield 14,000 %125 per cent=17,500 1lbs. for 4 days’ work
with 3 kettles.

A very good soap is made in Europe from the oil obtained
in treating the cakes with sulphide of carbon. Mr. Driess,
of Pantin, near Paris, tells me that the cakes coming from
the United States contain from 15 to 20 per cent of their
weight of oil. When these cakes are used for feeding cattle
this oil is not lost, but when the cakes are used as manure
this fat is more injurious than profitable to the soil. It is ex-
tracted by sulphide of carbon. At Marseilles alone the daily
yield from 200,600 kilogrammes of cakes is 20,000 kilo-
grammes of oil, or for a year of 300 days 6,000,000 of kilo-
grammes of oil. The sulphide of carbon is re-collected by
distillation.

CLARIFICATION.

The clarification of oils is done by a half saponification
transforming nearly all the stearine into a soft soap, and pre-
cipitating the coloring matter of the oil along with this soap.
The lyes used for that purpose are of a strength of from 18°
to 22° Baumé and at a temperature of 90° Centigrade, the
quantity varies from 8 to 15 per cent.

WINTER PRESSED OIL.

The winter pressed oil is manufactured in a very simple
way in this country. The refined oil is exposed in winter in
large flat vats to the cold air, and very soon the mass be-
comes solid, resembling tallow. It is then placed in bags
and pressed under wooden presses, the oleine runs out,
and, deprived of its stearine and margarine, has the property
of remaining fluid at a very low temperature. This is used
for lubricating purposes. The stearine remaining in the bags
is sold at a pretty good price in England.

e
For the Scientific American.

ANILINE GREEN FOR WOOL.,

BY M. REIMANN

The recent labors of A. W. Hofmann have in some measure
solved the question respecting the composition of aniline
green.

I shall only take the chief results of these great researches,
and then proceed to discuss a new branch of tinctorial indus-
try produced by aniline green.

As is well known, there are two sorts of aniline green.
The first is prepared with aldehyd ; the second, discovered
only three or four ycars ago by M. Cherpis, a French chemist,
is obtained from the so called'Dahlia violet. The mode of
manufacturing this color is as follows: -

Magenta is heated in a sealed apparatus, with a mixture of
aleohol and iodide of methyl.

The violet color is as Professor Hofmann has already shown,
2 salt of the base trimethylia aniline, combined with iodide
of methyl, that is to say, iodide of methyl trimethylia ani-
line.

As there is an excess of iodide of methyl in the apparatus,
it is not to be wondered ‘at, that very often two equivalents
of theiodide of methyl combine with the base, instead of one,
so that the bimethyliodide of trimethylia-aniline, or iodine
green salt, is formed.

The fact that the second equivalent of iodide of methyl is
not so firmly combined with the base as the first, explairs an
observation made some tinje ago, viz : that a solution of the
green salt is changed to violet by heating it at the boiling
temperature. One equivalent of iodide of methyl is removed,
and the violet salt is formed.

This very circumstance has prevented the employment of
aniline green in the dyeing of wool. The wool when dyed
in the dyer’s bath requires a temperature of 212° F., a tem-
perature which is destructive to theiodine green. Therefore,
it was for a long time impossible to dye woolen materials
with this green, although silk and cotton goods were dyed
by it in the most beautiful shades.

In recent times, however, we have learned how to employ
the iodine green, even in the dying of wool.

The mordant used for this purpose is the silicate of soda,
and it must be noted that in the dying operation, the tem-
perature should not exceed 144° to 167° F.

The process is carried out as follows :

The thick solution of silicate of seda, as it is produced in
chemical works, is diluted with six times its weight of clear
warm water, and well mixed with it.

The wool is well washed, and then introduced into the
tepid bath,where it is allowed to remainsomehours.

Tbe wool is next taken out of the mordant, and wel! wrung
out, and dried without previous washing.

Meantime the dyeing baths must be prepared. A solution
of iodine green, as it is sold by the manufacturers, is poured
into a sufficient quantity of water. The bath is then heated
to the temperature of 144° F.

The dried wool is moistened with warm water until it has
become thoroughly saturated, and is then introduced into the
dyeing bath.

It is allowed to remain here ene hour, during which time
it must be well stirred about.

The wool readily abstracts the coloring matter from the
bath, so that after an hourit presents a fine green color, which
is visible in the evening as well as by day-light.

If it is desirable to produce a yellow shade, the wool, after
it nas Heen immersed in the green bath, must be further im-
mersed in a bath of picric acid, when the bluish-green tint is
transformed into a yellowish one.

Lastly, the dyed wool is passed through a weak solution of
sulphuric acid and water, and finally washed in a small quan-
tity of clean water.

It must further be observed that the solution of silicate of
soda ha§ a concentration of 40° B. This must be diluted
with six times its weight of water.

——— R e
[For the Scientific American.]

ON 0X GALL.

BY C. WIDEMANN.

In the SCIENTIFIC AMERICAN of the 5th of February, I
called the attention of readers to albumen. I shall now
treat of a product of no less importance in the arts, and
which has the same fate as the blood—I mean the ox gall.
With the little exception of what is sold to the dyers and
curriers,and to a small concern manufacturing a kind of soap
to cleanse woolen fabrics from grease, I consider that there is
an immense quantity of this article lost.

Ox gall has received abroad a great many useful applica-
tions. First let us see of what it is composed, and how its
different properties have been applied to industry.

The gall is a greenish liquid secreted by the liver, possess-
ing an alkaline reaction, and producing froth with water,
similar in that respect to soap. It has a bitter taste, and is
composed mostly of water, a colorless fluid similar to turpen-
tine called ¢ Picromel,” margaric acid, a resinous substance,
soda, and a few other salts. The margaric acid, the resinous
substance, and the soda combine together to form with the
picromel a soap, having the property of dissolving fats.
Acids render it cloudy ; alkalies destroy its gummy appear-
ance. It dissolves freely in water and alcohol. Left to itself
it corrupts slowly without emitting the usual putrid odor
generated by the corruption of animal substances.

The ox gall varies in color, appearance, and composition,
as we said above. The usual color is greenish, but it is also
sometimes deep green or light yellow. Its consistency is
sometimes sirupy, sometimes very limpid, sometimes cloudy
by the presence of a peculiar yellow coloring matter called
‘“ cholesterine,” easily separated by water.

Taking 800 parts we find the composition to be about :

Water......oovten e 700
Picromel.....ooviiiieeeniiiieennnnnnn. 69
Resinous matter..........oooiiviiiiiiii 15
Yellow coloring matter................. 4 at an average.
1T T
Phosphate of soda..................... 2
Chlorides of sodium and................
Chlorides of potassium...........co.vun. 35
Sulphate of Soda......oovvvviiiiiann 0-8
Phosphate of lime...........cccvvveeen 12
Or in another experiment on 100 parts :
Carbon....coov.vvennnn e i 637
Hydrogen.....coooveiiineiiniiinann.. 89
7203 7 39
Oxygen........... Cereeeceennnns Ceeees 235
100

It combines with all colors for painting purposes, impart-
ing tenacity and fixing them with intensity, giving them
fluidity, but acting also on very light colors to give them a
dirty shade when not properly purified.

If a great quantity of gall is collected it can be evaporated
to the consistency of an extract, and can be 'dissolved in an
alkaline water when it is to be used. The concentrated gall
will keep for years.

To clarify the ox gall and have a perfectly pure product,
we recommend the following method :

The ox gall is first boiled and carefully skimmed. To
every pint add one ounce finely-powdered alum, boil until
the mixture is perfect, then let it cool. Then take the same
quantity of ox gall boiled, and skimmed as above, and add
one ounce per pint of common salt. It is then left to settle
for two or three weeks, decanted, and the two preparations
mixed together, which precipitates the cholesterine. It can
then be used in painting for the finest miniatures and water
colors.

The ox gall possesses also other properties; it fixes the
colors on the paper if this paper is passed through its golu-
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tion, giving more brilliancy and durability to ultramarine,
carmine, green, and "1l fine colors; combined with gum-
arabic it thickens colors without giving them a disagreeable
luster, prevents peeling and cracking, and allows other shades
to be applied without mixing with that previously applied.

Mixed with lamp-black and gum tragacanth it gives an
ink similar in every respect to Indian ink, and can be scented
with a little musk or any other perfume.

Passed over pencil, or crayon, or chalk drawings, they may
be afterward painted over without difficulty ; by passing it
over the ivory plates, miniature painters remove the natural
oil from the surface-and fit them for the reception of the
colors. Ox gall can be used for transparent window blinds
or screens, as when it is passed over oiled or varnished sur-
faced colors can then be applied, which colors resist all in-
fluences tending to remove them.

The scourers use it by itself to remove fatty matters from
wool fabrics, or in combination with spirits of turpentine,
alcohol, honey, the yolk of eggs, clay, etc., to cleanse silk
fabrics.

The following recipe is the composition of the ox gall soap
usually sold :

Six part white soap ; one part ox gall; one part potassa ;
one part alum.

———) > — s
Ampbrosine===A New Organic Mineral Substance.

A correspondent of the Rural Carolinian, Mr. Charles U,
Shepard, Sen., Charleston, writes to that paper as follows :

An irregular oval-shaped mass of a mineral, closely resem-
bling amber, has been brought to my notice by Major Ed-
ward Willis, of this city; and is here noticed in the hope that
an additional supply of the same curious substance may be
obtained by our phosphatic explorers. The present mass was
originally of the size of a man’s fist. It is of a yellowish-
brown color externally, but within is clove-brown. It breaks
with about the same facility as amber ; has a conchoidal frac-
ture, and a resinous luster. It is feebly translucent. Its
specific gravity is but slightly above thaf, of water. Indeed,
small fragments of it when thrown into water float for a
short time, until they part with adhering air, when they
slowly descend through the liquid. It is strongly electric by
friction. It melts into a clear, yellowish liquid at about 460°
Fah.; though it softens at a much lower temperature.

It gives off considerable succinic acid long before it melts.
On fusion a dense yellow oil is volatilized, attended with an
agreeable balsamic odor, wholly unlike that from the resins
of our pines. A dark brown, non-volatile fluid remains be-
hind so long as the melting heat is kept up.

As it differs from any of the oxygenated hydrocarbons
known, I'have called it Ambrosine—a term compounded from
the two words amber and resin ; to both of which substances
it bears a resemblance. It is very combustible—burning with
a bright, yellowish white light, a pleasant odor, and without
leaving any carbon, or even the slightest ash behind. It is
largely soluble in oil of turpentine, alcohol, ether, and chlor-
oform, as well as in a solution of potash ; and is feebly taken
up by the strong acids, without suffering decomposition.

It probably originated in some of the coniferous trees that
existed during the pleiocene epoch in geology, when our
phosphatic formation was in progress of deposition.

D R
A Case of Spontaneous Combustion,

A Newbern, Va., correspondent of the Boston Journal of
Chemistry writes :

“ A merchant in this place received a box from Baltimore
containing, among other things, ordinary bat cotton, and a
can of Japan lacquer, or varnish. In transportation the can
was broken, and the contents ran out, saturating one or two
bats of the cotton. The box was received in the evening,
and put in the store at night. When opened the next morn-
ing and exposed to the air, the cotton was found to be hot
and smoking. The merchant took the precaution to lay it
out at the door, when it ignited and blazed up. The cotton
might have been taken out of the box the evening it was
received, and carelessly laid aside, or it might have ignited
before the box was opened ; in either event the whole stock
of goods would have been destroyed, and several houses in
addition. The origin of the fire would, of course, have been
attributed to an incendiary. The packing of Japan varnish
with combustible articles, I suppose, is frequently done ; and
is it not well that the public should know the dangerous
results that might ensue? I was ignorantof the fact myself,
and I suppose others are also, as the box was put up by a
reliable house engaged in the drug trade in Baltimore.
There was nothing else in the box that could have had any
agency in the combustion.”

L eaEE— e

AcTION OF COMPRESSED AIR IN FRONT OF PROJECTILES.
—=Some papers on this subject have recently come before the
French Academy ; and on the occasion of M. Delaunay re-
marking on bolides and aerolites, General Morin observed
that artillerists found that in firing over a level near the
ground, the dust was raised right and left by the compressed
air acted upon by the ball. Ancient cannoneers, he said,
spoke of valleys as attracting balls, because in such situa
tions the compressed air afforded the greatest obstacle to their
passage. In firing alowg a horizontal wall, and near it, balls
deviated, so that if the wall was at the right, the balls went

to the left, and vice versa.
et DY Gt

To THE POINT.—Mr. Geo. W. Woodward, the well-known
publisher of architectural works, whose advertisement ap-
pears in its proper place, in a recent note to us says:
« AFTER an expenditure of over twenty-six thousand dollars in
advertising, the proof is ample that the SCIENTIFIC AMERICAN

18 the most profitable medium I have yet employed.”
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PRESERVATION OF ICE.

We condense from the American Builder an article on the
above subject, and reproduce an engraving of an ice house
designed to be most effective and serviceable.

The practical rules to be observed in the harvesting,
storing, and preservation of ice, may be briefly summed up
as follows:

1. Secure the purest and most solid ice.
ularly, be free from organic substances.

2. Get the ice when it is coldest. It is decidedly beneficial
to store it with a temperature considerably below the melt-
ing point.

8. Put it up in a compact and solid body, so that the
least amount of surface may be exposed to extraneous in-
fluences.

4. Do not directly surround or cover it with organic sub-
stances, such as straw, shavings, and sawdust.

5. Preserve considerable space about the body of the ice,
and ventilate the same ; that no water should be allowed to
stand around or below it, is a matter of course.

6. Keep the organic substances forming the non-conduct-
ing material in the walls and roof of the ice house dry, in
order to prevent any evolution of heat from decay or rot.

A knowledge of the fact that heated air rises and the cold
air remains on the lowest plane of a room, led to the exped-
ient of placing the ice over a room intended to be cooled.
But next rose the question regarding the most economical
and efficient method of transmitting the cooling effect of the
ice through the ceiling into the room below. Wood was first
used, but this allowed little of the coolness of the ice to be
transmitted into the room below: Then theice was so packed
as to have flues, with holes through the ceiling, below them,
where the air coming in contact with the ice was cooled, and
this lowered the temperature of the room beneath. By this
arrangement, however, the ice wasted rapidly, and the flues
soon became so large as to prove of no benefit just at the sea-
gon when the cooling effects of the ice were most desirable.
Lastly, some one conceived the idea of making the ceiling of
iron, which would most directly cool the uppermost airin the
room and cause it to descend, making room for other air to
be cooled and descend in like manner. These ceilings were
most eagerly taken hold of and praised as perfection. But
their use has developed many great defects. The galvaniz-
ing scales off, allowing rapid corrosions of the metal; the
seams become broken, allowing the water to run through ;
the room below is not properly ventilated ; the condensing
of the vapor in the room upon the surface of the iron causes
a constant shower ; besides, they are very expensive.

To overcome these objections, and reduce the amount of the
first outlay to a minimum, an ice house is proposed, the con-
struction and arrangement of which are as shown in the an-
nexed diagram.

The accompanying engraving shows an upright cross sec-
tion of anice house, with cooling room, A. @ @ are trussed
timbers placed about four feet apart, for the support of slat
floor, B, upon which the ice is placed, allowing the air be-
neath to have direct contact with it. Space, C, is a cold air
chamber, with watetr-tight bottom, C, which is inclined, in
order to collect the ice water in troughs following the sides
of the structure. Space, F, over the ice, should be about two
feet, and the ceiling should be covered on the under side of
the joist with common boards, and be filled from eight to ten
inches thick with loose shavings, the object being to allow

It should, partic-

the air to pass in finely-divided currents from space D into F.
On the top of the roof is the injecting ventilator, E, and in
the walls are flues terminating into ejecting ventilators, 7.
The movements of the air will naturally be as indicated by
the arrows. The warmer air in A will rise, and ascend
through apertures, d, into chamber, C, touch the ice, become
cooled, and fall back into A through aperture, . The at-
mospheric air will enter space, D, and divide itself through

ceiling, ¢, into space, F, pass over the exposed surface of the
ice, and descend along its four sides through the slat floor, B,

into chamber, C, and thence into room, A, for use. An equal
quantity of foul air must needs be allowed to escape through
openings g, and ejecting ventilators, Z.

The advantages of this arrangement may be briefly enum-
erated as follows:

1. It is cheap.

2. It is durable.

3. It is in strict accordance with physical laws.

4. Tt accomplishes the necessary ventilation of the ice in
two ways: It sends the cool air from above and around the
ice, which would otherwise be totally lost, into ths room, A ;
and since the air is continually supplied from the atmosphere,
preserves the purity of the air in room, A.

5. The cold air in chamber, C, is peculiarly advantageous,
since it allows thetransmission of cool air into rooms located
by the side of cooling room, A.

_—
IMPROVED BEDSTEAD AND MATTRESS FOR INVALIDS.

Sickness and suffering are the common lot of mankind,
and the great numberof appliances calculated to ameliorate
the condition of invalids is justly regarded as a marked fea-
ture of our present high civilization.

Our engraving illustrates a bedstead and mattress calcu-
lated to minister greatly to the comfort of bed-ridden people.
The bedstead is constructed of wrought iron, and is made in
three segments, hinged and combined in such a manner as
to be readily adjusted to suit for reclining at any desired
angle, or for sitting upright, so that it may be used either as
a chair, lounge, or bed. This invention not only enables the
patient to repose or rest in a comfortable position, but is equal-
ly convenient for the surgeon and attendant in all surgical,
obstetrical, and chronic cases.

The manner in which the mattressis opened, as shown in
the engraving, and the vessel drawn under or rsmoved by
the device, F, is so simple and easy that the most helpless
patient can be relieved of the necessities of nature without
moving, or inconvenience. The whole is mounted on casters,
and its cost is not materially greater than that ofan ordinary
bedstead and mattress.

For further particulars address the patentee and manufac-
turer, Anthony Iske, 22 Prince street, Lancaster Pa.

—

THE PRESERVATION OF MEAT,

THE LONDON TIMES’ ACCOUNT OF THE IMPROVED GAMGEE
PROCESS,

About four years ago, in consequence of the increasing
price and scarcity ot meat, and of the danger incidental to
bringing live animals, possibly affected with contagious dis-
eases, to the roads and pastures of England, Professor Gam-
gee, formerly head of the new Veterinary College at Edin.
burgh, commenced a series of experiments with a view to de-
termine the best method of preserving the flesh of animals
for food. His early attempts, althoughattended with enough
success to justify endeavors to improve the process first em-
ployed, were not altogether satisfactory. The intervening
time has been devoted to the careful consideration of the
several steps that had been taken, and to a steady continu-
ance of practical researches in America. At last, however,
Professor Gamgee has returned to England the possessor of
a method of preservation that he is prepared to expose to all
reasonable tests, and by which he expects at once to remove
butchers’ meat from the number of perishable commodities.

In the introduction of a purely chemical process tothe gen-
eral fraternity of butchers, Professor Gamgee has been ma-
terially aided by the Messrs. Bonser, of Newgate market, who
had the sagacity to perceive that imperishable meat would be
of at least as much value in the ordinary course of the retail
trade at home as to the business of the importer from abroad.
By the help of Messrs. Bonser, a certain number of “pre-
served ” carcasses were offered to the butchers for sale, and
these were eagerly purchased, at a somewhat enhanced price.
It may be presumed that customers made no complaint, for
the butcher-purchasers unanimously “asked for more’;” and
since then a continuous supply has been thrown into the
market, and has been sold with readiness.

As far as regards color and appearance there is very little,
and as regards flavor and texture there is nothing, by which
the preserved meat can be distinguished from that which has
been slaughtered in the ordinary way ; and the chief or only
difference between them is that the former will keep good for
periods varying from three to twelve months, according to
the length of time during which it has been exposed to the
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gases employed. The necessary plant has been set upin the
vicinity of Columbia market, and the carcasses supplied by
Messrs. Bonser are in the continuous process of treatment, so
that colonists and others commercially interested may see
allthat is done, and may learn how to carry the method into
practice elsewhere.

This week an' Australian stock-breeder has taken away
with him some preserved sheep, in order so try how they bear
the packing and shaking incidental to ship transit, and to
exhibit to his fellow colonists the results that have been at-
tained. If these carcasses reach Australia in good condition,
it is not too much to hope that the problem of a meat supply
thence will be solved, and that colonial breeders will next
turn their attention to the quality of their stock, and will
endeavor to produce animals equal in condition and flavor to
those that now form the staple food of the better classes in
England. The transit test is a severe one, and at present
has been only applied for the much shorter voyage between
England and America. On this trip no injury has been sus-
tained, and it is fairly probable that careful packing will
enable the meat to bear the Australian voyage, and to arrive
not only undamaged but tempting in appearance. As far as
can be foreseen at present, there is nothing in the condition
of a ship’s hold that will be likely to interfere
with- the preservative action of the process.

The chief agent employed is sulphurous acid ;
but in order to prevent this from flavoring the meat,
there is a preliminary exposure to carbonic oxide,
by which the coloring matter of the blood and tis-
sues is rendered able to resist the reducing or de-
composing action of the acid. In the first place
the animals are killed by being made to breathe
carbonic oxide, that is, by a process analogous to
the administration of chloreform. Insensibility is
quickly produced and then the animal is bled, and
the carcass dressed in the ordinary way.

In a temperate climate it is left tocool and set
spontaneously ; but in a hot climate an artificial
proces§ of refrigeration is required. By this the
carcass is reduced to about 50 degrees Fahrenheit ;
and it is then placed in an air-tight chamber, into
which an atmosphere of mixed carbonic oxide and
nitrogen is driven by a blower. In this chamber
there is also a wooden case; containing charcoal,
charged with sulpburous acid ; and after the car-
casses have been for a certaiu period exposed to the carbonic
oxide and nitrogen alone, the lid of the case is drawn off by
a thong passing through a stuffing box, and the charcoal
gradually gives off its acid to the meat. The chamber is left
uundisturbed for seven or eight days in the case of sheep, ten
days for pigs, and eighteen or twenty for bullocks. After
this the door is opened, and the meat is taken out ready to
be stored or packed. In hot climates not only do the car-
casses require to be cooled at first, but a stream of cold brine
from a refrigerator is kept flowing over the chambers during
the whole of the process.

The expense of the plant and thethod is inconsiderable. In
addition to the butchers required to kill and dress the ani-
mals, the largest establishment would only need one man to
drive the refrigerating machine and blower, and one to attend
to the charging of the charcoal. In England the cost of pre-
serving amounts to two or three pence for a shecp and to
about a shilling for a bullock.

—_—————————————
IMPROVED CLOTHES DRYER.

Cur engraving illustrates an improved form of clothes-
bars, so constructed that they may either be fixed to the side
of a room, or placed on the floor in the ordinary way

The device is constructed on the principle of the ¢ lazy-
tongs” and is extensible and self-supporting.

When standing on the floor it is kept extended by rec-
tangular bars engaging with the transverse bars of the device.
This form of the invention is shown in Fig. 1.

‘When extended trom the wall it needs no special appliance
to keep it extended, as when it is placed on the floor. The
upper and inner transverse bar engages merely with hooks
or brackets on the wall, and the lower ends of the inner bars
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of the “lazy-tongs” rest against the wall as shown in Fig.2

Fig. 3 shows the same closed up when not in use.

This apparatus is intended to take the place of all other
clothes-dryers, lines, or bars, for in-door or out-door use. It
can be made complete in any ordinary shop where wood is
worked ; and it can be made of any size, from forty-five, to
two hundred feet of rounds. The engraving, Fig.1 represents

l"iy. 2

M SN S

e

VMMMV Y A A A A R

0 L
i TN l

il
.1{,» .“ !

or

an apparatus with one hundred and five feet of rounds,
clothes space.

This convenient and useful household appurtenance was
patented through the Scientific American Patent Agency,
Oct 19, 1869, by J. C. Longshore, of Mansfield, Ohio, State
and county rights will be sold. Address Bent, Goodnow, &
Co., 119 Milk street, Boston, or Longshore & Brother, Mans-
field, Ohio.
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Use of Small Turbines.

MEessrs. Epitors :(—I notice on page 76, current volume,
SCIENTIFIC AMERICAN, an elaborate description of a very
interesting and successful experiment in the use of high falls
of water and small turbine wheels.

This is what the country needs to see more of, and we
heartily congratulate the enterprising owner on the success
of his undertaking. We are greatly indebted to the writer
for his very interesting description of the same, and hope it
may be the means of inciting other mill-owners and manu-
facturers to go and do likewise.

I think, however, your worthy correspondent cannot be up
with the times as regards the achievements of modern en-
gineering science, or he'would hardly place so much stress
on the “ world-wide value ” of this so-called experiment ; for,
while it is true that such applications of water power are
rare, the wonder with scientific men, when they look upon
the vast amount of useless power flowing down our monn-
tain slopes from Maine to Mexico, is not that such powers
can be made available, but that they are allowed to run idly
to waste, while expensive and troublesome steam is used
instead.

The practicability of such applications of power has long
since ceased to be a matter of doubt; in fact, mere experi-
ments of this kind may be classed with your correspondent’s
overshot wheels, as “ matters of a by-gone age.” I would
further say to your correspondent that, considering the hight
of head used (ninety-five feet), what he is pleased to term the
“insignificant little wheel, only eleven and a half inches in
diameter,” is in reality a pretty large one to do the work
stated, for had some kinds'been used, one of seven or eight
inches in diameter would have been sufficient.

Joseph Glynn, in his treatise on the power of water, gives
a description of a turbine constructed by M. Fourneyron, at
St. Blaise, in the Black Forest of Baden, about the year 1837,
which worked under a head of threce hundred and fifty-four
feet ; its diameter was thirteen inches, the face of the wheel,
or depth of buckets was ‘225, or less than a quarter of an
inch ; it made from 2,200 to 2,300 revolations per minute.
This turbine crove a cotton mill of 8,000 spindles with all
the accessories.

The water was filtered before it entered the conduit pipes.

There have been a number of small turbines used on high
falls in this country. Mr. J. E. Stevenson built one of only
seven inches diameter, for a fall of about ninety feet, which
was highly successful, and he has a number of ten or twelve
inches in diameter, working under falls of from sixty to one

hundred feet. Messrs. James Leffel & Co. build wheels as
small as five and three quarter inches diameter, which, under
a fall of ninety-five feet, are said te give nineteen horses
power.

In some recent experiments 6f my own, with reference to
obtaining a cheap application to light manufacturing pur-
poses of the usually high falls of city supplies,I used a
wheel only three inches in diameter, having twenty-
four issues, each measuring one ienth of an inch
square.

This wheel under a fall of thirty-five feet, drove
a heavy English foot-lathe with sufficient power to
turn a hickory block four inchesin diameter ; the
water was conveyed to it through over one hundred
feet of one and cne quarter inch pipe, having a num-
ber of sharp angles and curves. The wheel run-
ning unloaded made 2,288 revolutions per minute,
ascertained by actual count by means of a worm
and wheel.

This is the smallest wheel I haye any knowledge
of, doing active service.

From the above statements your correspondent
and the’public will sce that the application of high
falls of water, by means of small turbines, has long
since ceased to be an experiment.

‘We hope, Messrs. Editors, that ere long, by means
of the recent improvements in hydraulic motors,
and the introduction of the transmission of power
by wire ropes, to see every idle streamlet harnessed
and maee to contribute its mite to the reduction of
man’s labor, and the saving of our ceal beds.

CrAs. E, FOWLER, C.E.

Peekskill, N. Y.
R s

Muzzle vs. Breech=Loading Guns for Sporting Use.

Messrs. EDITORs:—I live on the northern frontier of the
great forest known in your part of the State as the great
north woods. I am a practical gun-maker, making a specialty
of top and bottom double-barreled muzzle-loaders. In fact,
quite a respectable percentage of the venison which appears
in New York markets, is killed with rifles made at my hands.
I am a constant readerof the time-honored SCIENTIFIC AMER-
1CAN, and have been a silent and watchful spectator of the
contest for supremacy going on during the last few years
between breech- and muzzle-loaders. Now when we take inte
account the many desirable points in hunting and sporting
guns, it must be admitted that each system is possessed of
some points of merit over the other, and that neither has
gained a signal victory, leaving military weapons out of the
question. In our locality, for instance, the hunting of deer
during the autumnal season amountsto quite a business,and,
of course, a rifle best adapted to the purpose is thefirst thing
needful.

Thus far breech-loaders, even from the best factories in the
country, have failed as a class, to come to the degree of ac-
curacy so indispensable to hunters. Several well directed
attempts have been made to introduce them here, but every
one has died of its own weakness, and to-day the double-
barreled muzzle-loader reigns supreme.

Still there are cases (I have made them myself, and have
met them in my experience) where breech-loaders were hard
to beat.

I have seen out of a dozen from a ncted factory only two
that would perform in any degree worthy the name of rifle,
and still no gages, or instruments, knowledge or theory
known to me could detect the reason why some others, at
least, should not perform as well. I have seen, too, a splen-
did barrel, to all appearance, produce quite poor results when
loaded at the breech with the most approved ammunition,
and under the most favorable circumstances ; and then, when
charged from the muzzle, from the same powder and lead,
adding only the patch, and starting the bullets with a com-
mon ramrod, the result was four hundred per cent improved.
Again, I have seen out of a dozen double muzzle-loaders
made at one time and under no particular requirements, one
or two which would beat the others a little, but the poorest
was better than any of the breech-loaders before named. It
is not my purpose to enter into theoretical speculation ; we
have enough of that already, unless it can better withstand
the stern arguments of practice.

Neither must I be understood as prejudiced against the
breech-loading system. Indeed, I yet hope to see guns of
this kind true in every case. Untold fame and fortune awaits
the inventor of such a gun, if it be not cumbrous, incon-
venient, or expensive. Idonot make these remarks unmind-
ful of the unprecedented talent and study already devoted to
the business ; but this talent has been directed more to minor
facilities than to uniform accuracy of performance, and it
seems to me in the former particular aslargely overdone.
‘We are often told that a deer is a large target at short range
in the woods, and perfect accuracy is unimportant. To such
we say, “Tryit.” Not once in five times does the hunter
have a whole deer for a target. It often happens that only a
leg, a neck, a nose, or even a horn must be struck, in order to
secure a second and final shot. Of this dzcr-hunting I may
speak again at some future time, if this prove of interest. It
is a science and an art peculiar to woodsmen and amateurs
alove, and is thc ouly one I think of, not treated of in your
journal. The above facts are the result of careful study and
twenty years’ experience. There are to-day, thousands of
your readers who, like myself, have remained silent during
all this discussion on the inferiority of breech-loading, who
will heartily indorse what is here recorded ; and among them
are to be found a large majority of the best hunters and rifle-

men in the country. L. L. HEPEURN.
Colton, N. Y.
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Concentration of Solar Heat for DNotive Power.

MEessrs. EDITORS :—Some twelve or fifteen years since I
made some experiments in concentrating the rays of the sun
for the purpose of heat and light, and of late the name of
Ericsson has been associated with a solar engine. I have
been somewhat anxious to see an account of his plan of
concentration. Some one has suggested a long tube, but I
do not see how that can be made to act.

I inclose a diagram of the plan Iadopted, and which cer-

tainly made a powerful reflection. @ a are sections of
conical tubes or rings; b 0 are thin, flat stays or braces,
holding the rings in their proper positions. The parallel
dotted lines represent direct rays of the sun. The rings are
so placed relative te each other that the rays falling imme-
diately outside of a ring will be caught on the inside of the
next outside ring. The insides of the rings are reflectors,
ard the angles are so arranged that the reflected rays are all
concentrated to one powt—care bein had that no reflected
rays be obstructed by falling upon the outside of the rings.
Such a reflector has even some advantages over a lens, as it
can be made to concentrate as closely, and is always achro-
matic.

I printed life-size photographs from small negatives with
such a reflector.

It had not occurred to me that the rays of the sun could
be used as a power for a motor, but since the 9th of March,
1862, I have entertained so high an opinion of Ericsson that
I take an interest in whatever he may be engaged in.

Philadelphia, Pa. D.S.
—— - —————————
Two Driving Wheels vs. One for Harvesters.,

Messrs. EDITORS :—I hoped to see the article under the
above heading, that appeared in a January number of your
paper, answered by an able hand. But as it is a subjcct in
which I feel an interest, expecting to buy a machine next
summer, I am pleased to see this subject examined.

I must say I think it is practically and philosphically true
that two driving wheels for harvesters are better than one.
With two drivers there is a quicker motion given to the pit-
man when cutting on a curve turning from the land ; because
the driver that runs the machinery runs closer to the grass,
and consequently on a larger circle, and we lose no motion
when circling round a corner in the opposite direction. We
think a mowing machine should be go geared that it will havea
capacity for cutting at least thres eighths faster on hard ground,
Then it advances with almost the entire weight of the cuter-
bar resting on the driver, with a good fly-wheel at the wrist
in the pitman, theinertia of which will counteract the inertia,
of the pitmen and sickle in stopping and starting. Withthe
lively motion as here indicated the side draft is not great,
We presume it is impossible to so construct a machine that
there will not be more or less side draft at times. The weight
of the machine cannot be so well balanced on one driver as it
can on two drivers.

When running over stones and knolls the machine with
two drivers has the advantage, because the weight is changed
from one wheel to the other, and the wheel that is on the
level will keep up a regular motion, which cannot be done
with a single driver. One of the main objections to a machine
with but one driver is that it drops suddenly into ditchesand
cavities, and takes a much heavier pull to lift it out, than if
the weight were divided on two wheels ; and such a machine
runs much harder over uneven ground, and does not carry
up the cutter-bar so well, and is therefore harder to turn at
the corners. Mr. Hull’s argument in reference to the vibra-
tions of the draft-pole will apply with greater force to a ma-
chine with one driver, if the side draft is balanced for ordi-
nary grass; the reason is that there is more weight on the
cutter-bar, consequently the uneven surface of the ground
will*effect it more.

The argument in reference to the kunives stopping when
the driving power changes from wheel to wheel is not good.
For if the team doesnot stop, the drivers do not stop ; and if
one driver isdoing the driving, it will continue to do so, like
a one-wheel machine, until the other wheel has an occasion
to run faster than the first, in that case the first wheel is not
released until the ¢ogs and bearing of the second wheel are
all tight and braced for action. It is impossible for the knives
to stop under any circumstances where they would not stop
under the same circumstances with one driver. Yet, on the
other hand, the knives of a machine run by one driver may
stop when the driver strikes a tussock or drops in a
cavity, when the -knives of a two-wheeled machine would
not stop.

Tho reason farmers prefer the two-wheeled machines is,




124

they work easier and better. If the side draft is so balanced

that it disappears while cutting in heavy grass, it will not be

80 equally balanced when we run into the grass, and vice

versa. T. N. BURNELL.
Reynolds, Ind.

-
Chemical Fertilizers.

MEssrs. EDITORS :—The last report of the Commissioner
of Agriculture is said to be “the best that has appeared from
that Department.” Although disposed (on many accounts)
to indorse this opinion, for this very reason I may except
some of the estimates of the value of potash, especially in
Jersey and Delaware marl. We only find on an average
about one half the amount stated in the report in cargoes of
the best varieties from Jersey, and the manufacturer who has
perhaps the largest “salts of potash factory” in America
assured me that was his result several years since. More-
over, the commercial value of * sofuble potash,” as stated, is
about half the price at which it is offered from the cheapest
source at Stassfurt, in those salts that are available as
manures, and represent the full value of “the potash of com-
merce ” as a manure—which, by the way, is quoted in all our
price currents at about half the actual cost of pure potassa
or K 0., and this may be the secret of all these “ exaggera-
tions.” What is called potash in commerce is only about half
potassa.

It is probable that I have been accused of exaggeratipg
the results of crops raised under the influence of special fer-
tilizers sometimes, although the comparison was always
made fairly with the normal or natural product under simi-
lar circumstances, and as precisely as possible. For instance,
the average product of corn per acre in our State will not
exceed about fifteen bushels ; yet two bushels of ears per shock
(at 3% feet) indicates fifty-six bushels of shelled corn per acre,
and double that may easily be produced with a good fertilizer
on any acre of land of average quality. Moreover, I amn
assured by good amthority that double that crop has been
actually produced in Ohio on an acre (but not at 3% feet.)

So also in my wheat experiments that have been published
from year to year. A few feet of a drill row, uniformly filled
with wheat plants at harvest, were always selected so as to
avoid the numberless accidents to which the crop was sub-
jected through the long period of nine months, including all
of the winter ; this was always considered by me a fair zero
or standard for comparison for a precisely similar area under
the influence of a spring top dressing of some concentrated
fertilizers.

«The average crop of wheat in our State never exceeds
twelve bushels, but such results exhibit thirty-six to forty
bushels without any manure, and nearly one hundred bushels
per acre on manured land. Calculations based on the seed
sown are more remarkable exaggerations, yet they are rda-
tively correct when the normal product is fairly stated. For
instance, one grain will produce thirty-four grains in one
head of wheat ; but often (by stooling) a number, say three
heads or one hundred grains. Consequently, if two bushels
per acre are drilled, two hundred bushels may be produced ;
and this does not exhibit the half of the truth with regard
to the prolific character of wheat, that every practical farmer
will admit, while he is disposed to discredit all statements
that demonstrate his failures in comparison with the natural
products of the soil he cultivates, and much more so when
the product of his labor is doubled by the aid of science.

Port Penn, Del. DAvVID STEWART, M. D.

——————————
Causes of Strikes,

MEessrs. EDITORS :(—On page 60, present volume, a “Me-
chamic” says he “considers the lax manner in which appren-
tices are taken into shops as the primary cause of strikes.”

Had he said the lax manner in which apprentices conduct
themselves after being taken in, he would have hit the nail
on the head. And if he had faid the culminating point of
the trouble lay in the insane attempt of good mechanics, and
probably well-meaning, but certainly misguided men, to ac-
chieve excellence and fair wages while bent nearly double
under a load of self-made abortions called union brothers, he
would have driven the nail home and clenched it.

Let trades unions and masters’ combinations be abolished,
and, as says Mrs. Partington, “let every man stand on his
own bottom,” apply himself diligently to the interests of
his employer—not take two “ cuts ” where one should do—
and strikes will vanish with their cause.

Common sense asgerts, and co-operation proves this to be
eminently true.

Good men would be paid according to their value ; botches,
reduced to their legitimate level, would realize that they had
mistaken their calling, and partake themselves to pursuits
more within reach of their limited capacity or more congenial
to their tastes.

. To make a good mechanic, something more than a stated
period of apprenticeship is requisite. A young man of
twenty, with a good common-school education and a liking
for the trade he has chosen, may make a fair mechanic in
two years ; whereas his fellow-apprentice, without the afore-
said valuable preliminary, and with strong proclivities for
skating rinks or velocipede schools, might find himself only
a very indifferent workman afterthree,five, or even ten years’
irksome service. A law dictating the term of service to any
trade would be quite as absurd as an enactment compelling
equal proficiency in each and every case.

It is in the interest of employers to treat their men fairly,
which they will generally do ; but when every good workman
lugsinto the shop a back load of bunglers, and insists upon
their being employed at the same price as himself just be-
cause they have their ’prentice papers in their pockets, the
master will probably attempt to strike an average; which
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attempt—according to your correspondent’s own showing—
would more than likely succeed.

Over twenty years’ service and observation in the machin-
ists’ trade in the United States, Canada, and Great Britain,
have led me to the following conclusions:

1st. That no one should enter the trade without a fair
education, especially mathematics and philosophy, and an
unmistakable aptitude, and an almost irresistible liking
for it.

2d. Those workmen get on best whohave an eye to their
mastars’ interests and go straight on, leaving side issues
alone.

8d. That “ unions ” offer no incentive to more than average
achievements ; and, so far from benefiting really good men,
“cost more than they come to.” And

4th, That combinations of capital on one side and labor
unions on the other side are kindred blunders to be set right
by a more enlightened understanding of the great fact that
capital and labor are in the same boat, and must pull
together with capital as stroke oar. B. F. WILsON.

Syracuse, N. Y.

D — e
Green Wood as Fuel for Steam Engines,

MEssrs. EDITORS:—I am engaged in running a steam port-
able saw-mill, and in my business have made some observa-
tions which may be of some value. The form of most porta-
ble 'en_gings and boilers is such that steam can only be kept
up by the use of dry wood. I am, however, obliged to use
green wood—frozen white-pine slabs with ice and snow upon
them as they come from the saw; and, ag«your readers well
know, it is about the poorest fuel that ever tried the soul and
ppatience of man, I have to keep up 80 lbs. of steam, in a
twenty-horse power boiler.. I have tried various means to
increase draft, from jet steam blowers to suction blowers. I
however, have at last hit upon the right thing. I have nar-
rowed my grate down so as to make the natural draft fiercer.
The size of the fire-box before alteration was 36 inches by
36 inches, and 26 inches in hight. I dropped the grate 18
inches and put in a brick arch on the grate 10 by 18 inches,
gradually enlarging till it passed the ring in the bottom of
the fire-box. The spaces between grate bars are six in num-
ber, one fourth of an inch in width and 18 inches long. This
makes a total area of 27 square inches, for admission of air.
The smoke-stack is 15 inches in diameter and 45 feet high.
I find I can now get up steam to 80 1bs. from cold water in
35 minutes. The number of tubes is 46, and they are 2%
inches in diameter by 63 feet in length. If any of yourread-
ers can beat that I would like to know it.

A boiler for green wood could be made with a special view
to bricking up in the way I have described. I used fire bricks
at first but common bricks will last out one job, and do not
cost one twelfth as much.

Will some of your readers inform me whether, if I keep the
boiler: free from deposits, the fire will injure the rivets any
more than at the ring at the door? There seem to be two
opinions. Boiler makers say that I must not let the fire touch
the rivets at all ; others say it will do no harm.

I have sawed 10,000 feet of lumber in nine and one half
hours, and 48,000 feet in five and one-half days, with a 46-
inch saw at 3-inch feed. C. B. GRANDY.

Union, Conn.

Invention Wanted.

MEessrs. EDITORS :—I ask your indulgence to call upon
your numerous readers and inventors to bring out a machine
for soiling cattle—that is, cutting green feed for them. It
should require only the labor of one man and team. The
machine should be carried on two or four wheels, with a
large box placed upon it to carry the cut grass. The sickle
bar should be jointed, and extend on either side, with a plat-
form supporting an endless apron to elevate the cut grass
into the box above mentioned. When sufficient is cut for
the day, or a load, the machine ought to be capable of being
thrown out of gear, the sickle bar and horizontal apron
should in some way be elevated against the elevating apron
which stands at the side of the load so that the machine can
be driven into the barn or yard where the stock is to be fed.
A little reflection will enable any one to see that such a
machine is much needed on every farm where stock is kept,
and could be as easily managed as a common mower,
and driven anywhere a two-horse wagon could go. The
same machine could be used for heading grain and putting it
in ventilated stacks, also tocut grass after the dew in off, and
put it in stacks well ventilated. Joun T. SMITH.

Cedar Rapids, Iowa.

—_——
Girdling Fruit Trees.

Everybody has heard, says the Boston Journal of Chem-
tstry, of the rascally act of certain miscreants in Michiggn,
who girdled fifteen hundred fruit trees belonging to a man
against whom they had a grudge; and likewise how the
neighbors turned out en masse, and bandaged the trees with
cloth strips dipped in great kettles of heated sealing-wax.
The outrage was repeated, and again the friendly surgery of
the neighbors came to the aid of the mutilatedtrees, though,
as was stated at the time, with small hope of saving them.
The sequel of the history does not appear to have become so
generally known. Strange to say, the trees all lived and
bore such fruitage as had never before beem seen in that re-
gion. The marvel has made a great sensation in the vicinity,
and the theory has been promulgated that fruit trees can be
made to bear more abundandantly by girdling them. This
would seem to be rather a hasty generalization from the facts
in the case, and we advise our orchardists not to try the ex-
periment upon too many of their trees at once. Some have

suggested that, though the interception of the sap in the
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girdled trees has caused fruit to grow instead of wood this
season, the real tris! of the trees will come next year. Tima
will show; and, as we have had occasion to tz11farmers more
than once, they must wait until time does show results that
can be depended upon, before they are in haste to jump at con-
clusions. An experiment in farming is seldom worth a cop-
per if it has not continued for five years at least. Sequence
is very likely to be confounded with consequence (the post hoc
with the propter hoc, as the logicians would say), if this rule
is not borne in mind. It is a pity that writers on agriculture
and teachers of agriculture so often forget it.
—————————————
Incautious Use of Boiler Compositions.

Many a time and oft have we cautioned steam users against
the indiscriminate use of boiler compositions. Often, too,
have we pointed out the folly of following the dangerous
advice so frequently given, that when compositions are used
blowing out should be discontinued. Such a courseis simply
suicidal, as far as the boiler is concerned, as has just been
exemplified in a case investigated by Mr. L. E. Fletcher for
the Manchester Steam Users’ Association. The suicidal poli-
cy may, however, extend to the owner or the attendant. The
case in question occurred to a first class boiler of the Lanca-
shire type,in which the two furnace tubes were strengthened
at each of the ring seams of rivets from one end of the boiler
to the other with T-iron hoops. One morning, as the fire-
man was about to charge his fires—the steam at the time
being at a pressure of 55 1bs. per square inch—he noticed
that both furnace crowns were bulging down at a little on
one side of the center line, though, on looking at his water
gage, he found that he had a depth of between 8-in. or 9-in.
of water over the furnace crowns. The engineer also testéd
the glass water gage, and found it as just stated, but, on ac-
count of the condition of the turnace crowns, he had the fires
at once withdrawn, and the steam blown off. It appears
that an anti-incrustation composition was used in this boiler,
and that the patentee of the composition had given direc-
tiens that the boiler should not be blown out until cleaning
time. Therefore it had been worked on, all bottled up, for
three hundred and forty hours. The water with which the
boiler was fed was drawn from the river,and left a sludgy
deposit. This, combining with the composition—which was
of a glutinous character—formed, in the absence of blowing
out, a coating on the furnace crowns of about an inch thick,
and hence their distortion. It was fortunate that the en-
gineer in charge detected this in time, or rupture might very
shortly have ensued. We therefore once more point out to
our readers the necessity of disregarding such absurd recom-
mendations as those sometimes given with boiler compo-
sitions to cease blowing out. To cease to blow out will in
all probability Le to commence to blow up ; therefore of two
evils there can be no question as to which is the lesé—having
to blow-out or having a blow-up.—Mechanics’ Magazine.

—_——————————
The Beton Agglomere.

This new building material, which has been used exten-
sively in Paris in the construction of foundations, sewers, and
aqueducts, originated with Mr. Coignet, a French engineer,
who began his experiments about ten years ago. It is com-
posed of about five parts sand to one of lime, and where a
rapid setting is desired a small amount of cement is added—
say about one quarter the quantity of lime. The mixture is
ground and worked as nearly dry as possible. It is not
molded simply like ordinary artificial stone, but it is placed
in the molds in thin layers and subjected to the action of
heavy rammers. When a layer has been long enough under
the rammer, its surface is scratched, similar to a wall when
being prepared for the second coat of plastering, and the next
layer is turned on and subjected to similar treatment. It is
claimed that by this process an excessof water is eliminated
which acts unfavorably in the setting of mortar, and that as
the bulk is diminished there is developed a marvelous in-
crease of strength. That the material when properly pre-
pared possesses strength can scarcely be doubted. The span
of the basement arches of the Paris barrack is 183 feet ; the
floor at the corner of the arch being about nine inches thick.
One month after the completion of one of these arches it bore
a weight of forty-eight tuns upon a compass of ten or twelve
feet. )

Although the beton has been used to a very considerable
extent in Paris for the cunstruction of sewers, and there are
instances where a house, and even a church, have been built
of it, still it ie hardly to be expected that it can come into
general use for such purposes. The material might be much
cheaper than stone, but a great variety of patterns and of ma-
chinery would be required so that nothing would be saved.
But the beton is certain to prove of value in the construction
of monolithic foundations, and for this it is peculiarly
adapted to the wants of our western builders.—American
Builder’s Journal.

INDIA-RUBBER NURSING TUBES A CAUSE OF SORE MOUTH.
—A correspondent writes us that he has found the india-rub-
ber tube, so generally used upon nursing bottles, to be a
cause of sore mouth in children, and describes a case where
rapid recovery from a long and severe attack of sore mouth
and throat in a nursing child resulted from the removal of
the rubber tubes. He also calls attention t» an extract from
an English paper, which corroborates the opinion that such
tubes are a source of sore mouth and throat in nursing
children.

——— P —

TeEE Superintendent of the Brooklyn Bridge Company
thinks that it will take five years to complete the bridge.
The machinery for the construction of the towers will cost

$150,000.
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MORE ABOUT NIIN.

The Maya word niin applies not solely to the grease de-
scribed in a former article, but also to the insect from which
it is obtained. As far as observations go, the latter entomo-
logically belongs to the lower species of Hemiptera, genus
Coccus, where we find it associated with the well-known
cochineal (Coccus cochinillifer), and also with the South Asiatic
Coccus lacca. With this it seems to have still closer affinities,
for this lac insect principally lives on an euphorbiaceous
plant (Aleurites laccifera, or triloba), and also on the banyan
tree (Iicus Indica), upon which it produces the gum lacca of
commerce. The life of the niin, on the other hand, seems to
be exclusively wedded to the anacardiaceous genus, Spondias
(which embraces the mango fruit tree, the hog plum of the
West Indies, etc.), of which one or two'species are extensive-
ly cultivated all over the tropical regions of this continent,
and the adjacent archipelago of the West Indies. Thus both
insects, the one of Asia and the other of America, besides
producing somewhat similar articles of commerce, offer in
common the advantage of living on plants which are other-
wise useful, and cultivated for the sake of their fruits ; a cir-
cumstance which invites more readily the propagation of an
almost unlimited number of these respective foster plants.
The cultivation of the Spondias, called by the Spanish ciruelo,
and by the Mayas abal, and probably referable to the species
Mombin, is by nature made so easy that even thick cuttings
germinate quickly in almost any soil. The gum, exuding
spontaneously from the stem and branches of the ciruelo, is
often used in Yucatan as an equivalent for gum-arabic,
while, by the instrumentality of the niin insect (3. e., by ani-
malization), it becomes a resinous drying oil, insoluble in
water or alcohol, hot or cold.

The gathering of the niin insect and obtaining its grease
presents no difficulty whatever, as children even can be in-
trusted with it. The grease is obtained by broiling or boil-
ing the insects, durfiig which process it can be readily taken
off. Dr. Schott says:

“My acquaintance with the niin insect having been but
cursory, does not permit me to give a scientific description
of it. No winged specimens have come under my notice, and
I suppose, therefore, that only females were observed. These
are about one inch long, with a cross diameter of about one
fourth of an inch. Their color varies from a somewhat pel-
lucid chrome yellow to a rich orange, though subdued by a
closely adhering coat of fine, silky, white web, in which they
are thickly enshrouded, and which appears to serve as a soit
protecting cocoon, much like that of a cochineal insect. The
aspect of a niin colony on'the twigs and top branches of the
ciruelo has, therefore, much similarity to that which I have
often observed of certain species of opuntia (prickly pear), on
which cochineal insects were living. The plants, especially
their upper parts, look asif covered by a heavy deposit of
mildew.

“The principal crop of the niin insect falls in the rainy
season, ¢. ¢., between the months of April and September,
during which time its principal growth and development are
derived from the foster plant.

“Asto the uses for which the niin grease might be em-
ployed in art and science a wide field for speculation may be
opened, as Mr. Bloede, in his analysis, has already indicated.
The Indians and Mestizos of the peninsula, especially the
inhabitants of one or two villages in the vicinity of Yzmel,
have heretofore almost exclusively used it to mix the paints
employed in adorning small articles of household use, such
as bowls and drinking-cups made from the halves of the
globular fruit of the calabash tree (Crescentia cujete), and ih
preparing a varnish for those and other articles. This use
of the niin grease, however, seems not to be confined alone
to Yucatan, but is met with in other parts of tropical Amer-
ica. I was told that the Indians and half-breed population
in the vicinity of Vera Cruz excel the Mayasin the skill and
taste they exhibit in the use of this article in adorning
drinking-cups and other trinkets, both inside and out. From
these modest articles of Indian finery it would be a short
step only to the manufacture of crockery, made of papier
méché, similar to the admirable tea-cups, bowls, and other
dishes of the Japanese, employing the niin varnish, which
endures for any length of time the effects of hot or cold water
and of alcohol, to give a protecting and preserving finish
and beauty

“ Besides the uses of the niin already mentioned, it is also
kept as a drug in the apothecary shops of Yucatan, where it
is held for surgical purposes and general external use instead
of other drying oils, like that of linseed for preparing vul-
nerary plasters and cerates in general.

““There is hardly room for doubt that the niin could be

procured in sufficient quantity for commercial demands. The

breeding of the insect producing the article depends entirely
on the multiplication of a fruit tree which is already under
extensive cultivation all over the tropics of this continent
and; adjacent islands; localities the greater part of which
is easily accessible to maritime commerce. Within the space

of a few years a steady enterprise would establish a fixed"

market price for the niin, so that women and children, and
in fact the whole population, would contribute in the collec-
tion of the insect or the oil itself, as soon as they could rely
upon a just exchangeable return for their labor.,”—Report of
the Commissioner of Agriculture.
 mmaemeem e ]

THE question whether the mere selling of articles made
by a patented machine amounted to an infringement of the
patentee’s right, has been argued in the English Court of
Exchequer. The judges held that the patent laws protected
not only machinery, but articles made by it, and that the
purchase and sale of such articles were to be considered as
an infringement of the rights of the patentee.

Linseed 0Oil, and its FPreparation for Painters’ Use.

Linseed oil is extensively employed as a vehicle for the
harder resins, to which it imparts softness and toughness, but
causes the varnish to dry slowly-; and unless the oil is of the
purest and palest quality, well clarified, and carefully com-
bined with the resin, without excess of heat, it materially
darkens the color of the varnish when first made, and it is
also liable to become darker by age after it is applied. Lin-
geed oil intended for the best varnishes is clarified by grad-
ually heating it in a copper pot, so asto bring it nearly to the
boiling point in about two hours; it is then skimmed and
simmered for about three hours longer, when dried magnesia,
in the proportion of about one quarter of an ounce to every
gallon of oil, is graduaily introduced by stirring ; the oil is
then boiled for abous another hour, and afterwards suffered
to cool very gracdually. It isthen removed into leaden or tin
cisterns and allowed to stand for at least three months, dur-
ing which the magnesia combines with the impurities of the
oil and carries them to the bottcm, and the clarified oil is
taken from the top of the cistern as it is’ required without
digturbing the lower portion, and the settlings are reserved
for black paint. A pale drying oil may also be -made as
above, by substituting for the magnesia white copperas and
sugar of lead, in the proportions of two ounces of each to
every gallon of oil.

Li(pseed oil when rendered drying, by boiling and the ad-
dition of litharge and red lcad, is sometimes used alone as a
cheap extempore varnish. In boiling linseed-oil, it is heated
gradually to bring it to the boiling point in about two hours;
it is then skimmed, and well-dried litharge and red lead, in
the proportion of about three ounces of each to every gallon
of oil, are slowly sprinkled in, and the whole is boiled and
gently stirred for about three hours, or untilit ceases to throw
up any scum, ¢r emit much smoke. 1t is then frequently
tested by dipping the end of a feather into it, and. when the
end of the feather is burned off, or curls up briskly, the oil is
considered to be sufficiently boiled, and is allowed to cool very
slowly, during which the principal portion of the dryers set-
tle to the bottom. The oil is afterwards deposited in leaden
cisterns screened from the sun and air. When the oil is re-
quired to be as pale as possible, dried white lead, sugar of
lead, and white copperas are employed insiead of the litharge
and red lead.—Byrne’s Hendbook for the Artisan.

—_———e——————————
Observations on Sound in the Lake Tunnel at Chi=
cago.

The eighth Annual Report of the Board of Public Works,
of the city of Chicago, in giving & history of the lake tunnel,
says that observations on sound were frequently made during
the progress of the woric. The first distinct notice of any-
thing of this kind was when the tunnel had been made one
hundred yards from the land shaft. Just above the tunnel
is the breakwater inclosing the inlet basin. The outside of
the breakwater consists of round piles, laced one to two feet
apart. The waves could be distinctly heard in the tunnel be-
low, striking those piles through 60 feet of earth. The next
observation was thepass ing of propellers and tugs, when the
tunnel reached half a mile or more out.

The diffcrent noises made by a vessel or engine [passing
overhead could be heard as distinetly through thirty to
forty feet of earth as on the surface of the water. It was
considered a matter of much interest to determine how far
sound could be heard through the clay. The miners thought
it could not be more than 150 to 200 feet. In order to be
certain, observations were made when the' faces were 800
feet apart, and sounds of blows of iron on stone or iron in the
clay, but not on the clay itself, could be heard with great
distinctness. Wbether the sounds passed through 800 feet
of clay, or first through 380 {eet of clay, then through 800
feet of water and then through 80 feet of clay, is a question
—probably the latter.

—_—— e
@iling Brown Stone.

The Architectural Review and American Builders Journal
objects to the method of eiling brown stone fronts as recom-
mended by Mr. T. H. Riley, in our issue of January 1st. He
says:

“ We have two objections to this mode of treatment—the
one is that oiling is expensive, and the other is that the oil
is drawn out by the action ofthe sun, after a short time, and
therefore requires renewal.

“ The preparation of silicate of soda {soluble glass), as well
as its application, may meet the requirements of facility of
use, and permanency of prevention. As to economy,we would
say that it is involved in these latter.

“ Coating the bhacks of the brown stone slabs used for
facing with cement, is an easy as well as economic practice.
It prevents the absorbed moisture on the front passing much
further than the surface, and therefore gives a fair opportu-
nity for the quickly drying cut of the stone by exhalation.”

—_—— e —

SIDEWALKS.—A correspondent recommends the following
as an excellent composition for sidewalks, and says it is not
patented: Sand five parts, coal ashes two parts, slaked lime
one part, fine gravel two parts. Mix cold, and add coal tar,
cold or hot, until the mass becomes just sticky with it. Make
the walk by ramming down, or rclling hard six inches of
gravel. Then put on a three-inch layer of the mixture, and
roll or pound very hard.

—

SoME French bankers and a dozen American capitalists
have organized a company in Paris to construct a canal across
the Isthmus of Darien, and it is said that the capital has been

subscribed. The company await the report of the United
States exploring expedition. ,
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THE HYDROSTATIC TEST FOR STEAM BOILERS.

The Locomotive expresses doubts upon the propriety of
what is known as the hydrostatic test for boilers, and its re-
marks upon this subject are well worthy consideration. It
says:

“ The application of hydrostatic pressure to steam boilers,

with a view to determining their fitness for use under steam,
is so universal a practice with builders and inspectors, that to
question its utility and propriety, is to inspire doubts as to
the thoroughness of one’s engineering education, and invoke
severe criticism ; and yet, it cannot be denied that much
damage results from the system as practiced. It is usual to
delegate the duty of testing” to persons totally unac-
quanted with the strength of iron or the damaging effect of
sudden increments of pressure upon sheets already heavily
strained ; or, at least, they are not selected because of any
particular fitness; and, in consequence, injudicious strains
are placed on boilers, and the tensile strength of the iron
seriously impaired thereby. We have trequently been told
by steam users when discussing the relative merits of various
systems of inspection, that they felt perfectly secure, because
their boilers were built under special contract, and were
subjected by the maker to 200 1bs. cold pressure, meaning to
have usinfer, that after such usage, they must surely not
f2il under 100 1bs. of steam ; but we have made it our busi-
ness to probe these parties further, and discover that seams
were strained, braces broken, bolts sheared off, or insufficient-
ly stayed surfaces distorted. These are the apparent results
—that which they don’t see is the most injurious, and cannot
be remedied as are the others.
_ “They remind us, too, that the ultimate tensile strength of
good iron is 50,000 to 60,000 1bs.; forgetting that allthe ma-
terial used in construction—indeed, most of it will not bear
more than half that amount, and further, that experience
demonstrates the necessity of recognizing but about one sixth
of this figure available in constant use.

“Let these persons, & confident of the ability of their
boilers to withstand such severe and frequent tests, estimate
the accumulated pressure of 100 lbs. per square inch, or a
single inch of the boiler’s length, measured, we mean, in
the direction of its axis, and stand aghast at the tremendous
force constantly struggling to free itself from its iron prison ;
or, will they prefer to listen to the result of an experiment,
made during the past summer, at the Fort Pitt Iron Works
Pittsburgh, Pa., with a cylindrical boiler, constructed of steel
plates } in. in thickness, by that establishment, for the
Government, with a view to testing its adaptability to such
use, relatively with the iron. The trial was made in pres-
ence of the proprietors of the works, the Government en-
gineer officer—under whose supervision it was built—the
eminent constructing and mechanical engineer, Thatcher
Perkins, and others. Measurement of the “girt” of the
boiler was made—with a stecl tape—before and during the
process of pumping in cold water, and when the pressure
reached 780 1lbs., a permanent enlargement of 8% in. was
found to exist,in the direction of the circumference of the
boiler—though no leaks were visible—and at 820 1bs., rupture
occurred. It were well here, not to overlook the influence of
the successive strokes of the pump, acting as a  water ram ”
on the pregnant boiler.

“ There is no doubt that boilers are very often severely and
permanently injured, by the hydrostatic pressures to which
they are subjected, in order to prove that they are strongly
built. Each successive test weakens them, until they fail to
respond to the requirement to longer bear the burden, and
rupture, as did one recently at Mobile, while under the man-
ipulation by this intelligent process of the United States
Government Inspector.

‘“ But there is another feature. So popular has this method
become, that implicit confidence is placed in it by many, who
irankly deny that any further test of a- boiler’s capacity for
sustaining steam pressure is necessary. Not a month since
we were informed by a deputy State Inspector—who, by the
way, was an executive, and controlled subordinate deputies,
that he Zad and could again pass boilers without having seen
them. So expert had he become, that he cared simply to see
the gage (affixed to the pump in an adjoining apartment),
and to note that it held the maximum pressure for two min-
utes. This was sufficient. What to him were blistered and
burned plates, incrusted surfaces, corroded sheets, slack or
broken braces, unskillful workmanship or faulty design?
The iron had once more submitted to the demand of its
annual inquisitor, regretting that he was not likely to be in
charge when the exhaustion of its waning strength culmin-
ated in disaster. . '

“We have recently been solicited to write on a boiler,
whose fire sheet is so badly burned and blistered as to be
positively dangerous; the firm is constantly chang ng en-
gineers in their endeavor to get one who will stolidly risk
his life and reputation, and the lives and property of others,
without entering his protest ; and upon what do the owners
base their presumptuous, perhaps criminal conduct, in re-
fusing to make needed repairs? Upon the certificate of the
State Inspector that their ¢ boiler has withstood a hydrostatic
pressure of 135 1bs, and is safe to carry 90 lbs. of steam.’
For how long is thigalready dangerouscondition to continue ?
For twelve months—ten yet to elapse! May we not reason-
ably look for some damage in this direction, ere long? And
when it does occur, at whose door shall the censure be laid ?”

—————ll A O et

P. A. PEER, of Kalamazoo, Mich., says: The preminm en-
graving you sent me was safely received some days since. I
think it the nicest work of the kind I ever saw. Accept my
thanks, and rest assured that I shall always take pleasure in

extending the circulation of the SCIENTIFIC AMERICAN.”
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IMPROVEMENT 1IN KEY-HOLE GUARDS.

The object of this invention is to provide a convenient,
simple, and inexpensive guard for a key-hole, and to make
the same reversible so that it may be used on either side of
the lock.

Our engraving gives a good idea of the improvement. In
it, A represents thelock, B the key-hole, and C the sliding
reversible guard. The lock is provided with a reversible
sliding catch, D, which holds the key-hole guard in place
whether it be placed over the key-hole or withdrawn.

On each side of the lock a recess is made which incloses
the key-hole, and is sufficiently deep to receive the full thick-
ness of the guard. The sliding reversible catch plays in a
dpvetailed recess or channel, made across the edge of the lock
from one recess to the opposite one as shown. The point of
the catch engages in one or other of the recesses, F, in the
key-hole guard shownin detail in the engraving, Fig. 2. The
recess nearest the thumb-piece is the one held by the catch
when the guard covers tlie key-hole, the other is held when
the guard is withdrawn.

By these means all tampering with the lock from the out-
side is effectually prevented.

Patented through the Scientific American Patent Agency,
January 18, 1870, by John L. Russell, of Prairie City, Iowa,
who may be addressed for a portion or the entire right for
the United States, or for the right to manufacture on royalty.

0 >
SIX-WAY TAP FOR GAS AND WATER.

Our engravings give a sectional and plan view of a new six-
waycock for gas or water, representing it as applied to gas pu-
rifiers, for which it has special advantages. It is an English
invention.  The bar-
rel in which the plug
is placed is formed of
six branches, two of
which form the inlet
and the outlet pas-
sages, the other four
being for guiding the
gas, when used in gas
works, into and out
of the purifiers. The
plug is composed of
top and bottom disks,
connected by thin di-
vision plates ; one side
of each of the plates
has other plates at 1
right angles thereto, t
which fill the spaces :
between any two of
the openings at which
they may be placed,
and form bearing sur-
faces for the plug to
work upon and to
make the same gas-
tight. It is intended
to employ only one
tap for every two pu-
rifiers, and any one,
two, three, or all four
purifiers of a set can
be shut off for the
purposes of cleaning
or for repairs.

The plug is com- NSt :
posed of top and bot-
tom disks or plates, as before mentioned, which are connected
by vertical division plates to form, as it were, three passages
when the plug is in the barrel, one of the passages being be-
tween the plates so as to lead the gas direct through the

body, while the other passages are formed between the out-
sides of the vertical plates and the inside wall of the barrel.
The edges of one end of the vertical plates are of the same
thickness as the body of the plates, or they may be a little
thicker, to obtain a little more bearing surface, if desired,
but the edges on’the other ends have plates or pieces project-
ing from both faces as shown in Fig. 2. A guide pin serves
as a stop to an arm connected with the plug; this pin being
placed in one of six holes in the edge of the upper flange,
enables the cock to beaccurately turned therequired distance.

This description with an inspection of the engravings will
give a complete idea of the device. i

PENNY’S IMPROVED GANG SAWMILL.

It is a generally admitted fact that our forests are being
rapidly cut away, and as a matter of course the value of lum-
ber is increasing in the same ratio as the supply diminishes.
A saving of the stock wasted in sawing has therefore become
a pressing necessity. While the old gang of reciprocating
saws had all the essential requisites for producing the best
article of lumber with the smallest amount of work, the
elaborate mill houses and foundations, together with the
great cost of the machinery have kept them from coming into
more general use.

The accompanying engraving represents a portable gang
sawmill, which has been condensed into a very limited space.
Simplicity being of the utmost importance, each piece, where
possible, has been made to perform a number of functions.
The two upright frames carry the shaft, which gives motion
to the slide valve of the steam cylinder and the arm that
moves the feed rollers which carry the log, and they also
sustain the steam cylinder that moves the saws; and upon
these uprights are cast the brackets that support the entire
machine. The stands that sustain the rollers for carrying
the timber to be cut, are a part of the same brackets, while
the upper portion acts as guides for the sash or sawgate,
which also does the double duty of acting as a cross head for
the piston rod. Upon the steam cylinder are cast large
flanges which are planed up and securely bolted t> the two
uprights ; also doing the double duty of supporting the cylin-
der which drives the saws, and rigidly bracing the whole
traming. The feed is the old intermitting one of the pawl
and ratchet ; its amount being regulated by covering the
the teeth of the ratchet wheel which would be othcrwise en-
gaged by the pawl. To do this a narrow tongue of metal is
placed in a grooved stand, and slid up or down by means of
a lever, which is held fast by a set screw when the properad-
justment is made.

The operation consists of feeding the log or timber between
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the top and bottom rollers, while the end is sustained either
by a little car, or else by idle rollers, at option.

It is claimed that this machine is not only much cheaper
than the stationary gang saw-mills, but that it excels them
in the important particulars of simplicity, strength, and com-
pactness. It may also be readily and easily put up or taken
down. Only a comparatively small outlay is necessary for
house and foundations.

The principal part of the weight being below the center
serves to keep steady and balance the machine. It is com-
posed of very few pieces, and therefore, in addition to the
consequent reduction of cost at the outset, there is reduction
in the wear and tear of the machine while in use.

In addition to these advantages, it possesses all the advan-
tages of the reciprocating saw-mill over circular saws in
economizing lumber.

This invention was patented Nov. 23d, 1869, through the
Scientific American Patent Agency, by William Penny, of
filton, Fla., to whom, or to Wood and Mann, Utica, N. Y.,
orders for the machine or letters requesting additional in
formation may be addressed.

———tl D P
Bichromatism.

This is an easy and cheap process, carried out as follows :

Fasten a piece of stout, transparent, tracing paper by gum-

ming the four corners to a piece of thick, flat,
level glass on which the design on thin paper
has been pasted. If you cannot draw or get a
friend to draw for you, many good and effective
subjects may be found among old prints and
woodcuts, and by taking a careful tracing of the
necessary parts, a very good design and skillful
bit of “cribbage” obtained. When the design
is satisfactorily pencilled out on the tracing pa-
per it must be gone over with a quill pen and
thick ticket-writers’ ink ; when dry, turn it,
fasten down, and go over the other side. About
one pennyworth of bichromate of potassa is to be
coarsely pounded and put into about two ounces
of hot water ; strain this when cold, and then
brush over one side of any pieces of paper or
silk that it may be desired to print upon when
they are dry. The printing is done by the
usual photo paper printing frame, substituting
the design on tracing paper for the glass nega-
tive. They print quick and deep if exposed to
direct sunlight ; one or more trials will easily
give the right amount of time, and fixing is
done by washing and soaking for a short time
in clean water, next the drying and pressing
with a warm flat iron. Pure white centers may
be left in any kind of border by stopping out in
the printing with a piece of thin card or black-
cned paper. Ornamental devices, or ornaments,
can be printed on pieces of white silk or ribbon
by marking out a pattern and laying on the
bichromate solution with a camel hair brush in-
side the pattern ; when dry, iron slightly, in
order that the ribbon may lie flat to the tracing
pattern. Some highly effective ornamentation
may be produced in this way. White centers
may be left on ribbon and paper, and mottoes,
verses, etc., printed with type. Pleasing and
artistic blendings of type-printing and ornament
may be produced by such means with a very
small outlay of time or money.

Wickersham?’s Amnrerican ©Oil Feeders,

These feeders have been in use on the machin-
ery used in the Public Ledger establishment for
a period of two years, long enough to demon-
strate their great usefulness and superiority
They are reliable, filter the oil before delivering
it on the journals, detect, and make a greater
saving of oil than any other method tried in this
establishment. The economy in the saving of
oil is very large. One of the greatest advan-
tages of this oil feeder consists in the nicety
with which it can be adjusted, so as to deliver
the largest or smallest quantity of oil on the
journals in a given space of time, varying from an ounce of
oil in one minute to an ouncein a year. It does its work
evenly, certainly, effectively, and economically, and, as a real
improvement in the lubrication of machinery, deserves this
public notice. .

Mr. J. B. Wickersham’s (the inventor) address is 152 South
Fourth street, Philadelphia.—Plhiladelplia Public Ledger,
November 19, 1869.

—_——e——————

OERA PAPER—We are in receipt of the Tuscaloosa Ob-
server, which—as also the Mobile Register—is printed on Okra
paper, a plant that grows abundantly throughout the South.
The paper seems of good quality and though thin, possesses
much more strength than ordinary paper of the same weight.
It is now stated that through the patient perseverance of the
inventor, Dr. Read, and the enterprise of the president and
directors of the Chickasabogue Paper Company, the above
manufacture may now be considered as fixed on a firm basis.
The New York office of this company is at No. 48 Pine St.,
Room No. 7, where any additional information may be ob-
tained.

—_————————

THE trigonometrical survey of England and Wales, on the
scale of oneinch to the mile, was finished on the first week of
the present year. It was commenced in the year 1791.
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PROPOSED MODIFICATION OF THE PATENT LAWS--AN
ATTEMPT TO BREAK DOWN THE RIGHT OF APPEAL,

The Report of the Commissioner of Patents, published in
full in our last number, is a document of unusual interest
and importance. It contains many useful recommendations,
and displays a lively interest in the welfare of inventors,
though it is probable that the zeal shown in that direction
may not command their full approbation.

After supplying the usual statistical tables showing the
gradual progress of invention in our country, the Commis-
sioner calls attention to the rapid increase of documents,
drawings, models, etc. He seems to have applied the meas-
uring line to all the contents of the office, ascertaining,
for example, that five thousand square feet of models, seven-
ty-two cubic feet of drawings, four hundred cubic feet of
printed drawings, four hundred and twenty-five cubic feet of
printed specifications, four hundred cubic feet of files, and
two hundred and sixty lineal feet of books, are annually added
to the records of the Office. To mitigatethe cost of this in-
creasing accumulation, the Commissioner advises that all
models be dispensed with, except when, in the discretion of
the Office, such mode of illustration is absolutely necessary
to a clear understanding of the invention. This measure
would certainly relieve inventors from considerable delay and

e xpensein completing their applications,and at the same time
the Patent Office would be relieved of much useless lumber.

The Patent Office building, one of the most extensive
structures in the country,is now nearly filled with models
accumulated during the past twenty-five years, and if this
system is to continue much longer the present building will
not be large enough. We should be glad to see this recom-
mendation carried into effect.

The report calls attention to the present practice of using
rejected applications as references to defeat new applications,
and recommends its abolithment. Many cases have been
rejected because the devices claimed were cither useless, friv-
olous, or wanting in novelty, and certainly they add nothing
of value to the public records. Still, the Examiners are re-
quired to make careful search among all this useless material
before they can pass upon a new application for issue.

In an able review and defense of our patent system, the
Commissioner calls attention to the thorough manner in which
the business of the Office is transacted, and to the care with
which the claims of inventors are considered and modified, so
that the public may not be deceived as to the scope and bear-
ing of a patent granted. He admits, however, that many
useless inventions are patented, and attaches the chief
blame therefor to unscrupulous solicitors, who are naturally
more solicitous about the number than the quality of
the patents which they obtain. This tendency, he goes on
to say, is aggravated by those who solicit upon contingent
fees, or who, without special training or qualifications, adopt
this business as an appendage toa pension or claim agency,
and press for patents as they press for back pay and pensions.
The Commissioner knows well enough that the majority of
patents, sought and obtained for the purpose of recover-
ing a contingent fee, are not worth the vellum upon which
they ae engrossed. The Commissioner being himself an able
exper! in patent law and practice, is so much impressed by
this new species of “no cure, no pay” that he courageously
deals with it in his annual report, hoping thereby to modlfy

it before it works out the final ruin of our patent system.

Commissioner Fisher takes a very decided stand against

the continuance of the present system of appeal from his
Gecision to justices of the Supreme Court of the District of
Columbia,

The report treats this matter at considerable length, and
sets forth that the appeal from the Commissioner is unneces
sary, not only because that officer is less likely to err than
the justice who is not supposed to possess mechanical knowl-
edge, but also because the law provides for an appeal by fil-
ing a bill in equity in any circuit court of the United States.
‘We share, to some extent, the conviction of the Commission-
er that the present provision for appeals from his decisions is
not altogether satisfactory ; but on the whole we regard this
privitege as one of the most precious now conferred upon ap-
plicants, and to allow it to be repealed, without providing
something better, appears to us to be fraught with great
mischief to the rights of applicants.

The appeal from the Commissioner by filing a bill in equity
in the Circuit Court is a process much more complicated and
tedious than the direct appeal as at present provided. Such
appeal implies a completed act of the Commissioner—an
an alleged injury wrought by his decision ; whereas hereto-
fore his decision was not final in itself so long as notice of
intention to appeal was filed. In cases where the possession
of alimited number of machines isalmost equivalent to the
possession of the patentitself, the injury wrought by an un-
‘just but final decision is irrevocable. Not only in the annual
repor£‘ but also in the proposed simplification of the patent
law; now pending before the patent committee of the Senate,
the proposition of the Commissioner to abolish the appeal to
the supreme court of the district is ingrafted ; also a clause
giving to the Commissioner a right to make rules for regu-
lating proceedings before the Office,without any qualification
or limitation whatever. '

" This provision, as well as that abolishing the right of

o | appeal ‘might receive our approbation if we could be

agsured that the office of Commissioner of Patents was to be
kept, as now, in the hands of an able man, but the office at
the present moment is a political one, and liable whenever a

30 | vacancy exists to be filled by a politician wholly incompetent

to grapple with the nice and intricate questions that arise in
the daily practice of the duties of the Commissionership.

Hence we contend that the right of appeal from the Com-
missioner’s decision should be sacredly preserved, and with
such additional'safeguards thrown around it as will reassure
inventors that they have an impartial, inexpensive tribunal
outside the Patent Office to which they can apply for redress.

The mischief that might be wrought by such uncontrolla-
ble power in the hands of one incompetent Commissioner
would far outweigh all the annoyances to which the Patent
Office is now subjected by the adverse decisions of district
judges.

The further recommendations of the Commissioner as to
the printing of drawings and specifications, limitation of
time within which action may be brought for the infringe-
ment of letters patent, are valuable and worthy of careful
consideration.

The proposition to have copyrights registered in the
Patent Office agrees exactly with our views on this subject.
In the bill now pending before the Senate no mention is
made of design patents. We presume, however, that this
matter must have been included a similar modification of the
copyright law. We do not suppose that the Commissioner
or Congress proposes to do away with patents for designs,
but we cannot comprehend whya completed bill to revise the
patent laws should be silent on this important subject.

THE PNEUMATIC TUNNEL UNDER BROADWAY, NEW
YORK.

Something of a fragmentary and, in most respects, unrelia-
ble character has found its way into the daily papers relative
to the important work now in progress under Broadway in
this city, known as the Pneumatic Tunnel. So far as the ac-
counts of some legal proceedings to which the work has given
rise, and its present extent are concerned, the statements
made by the journals are, in the main, correct; but the real
scope of this important experiment, and the benefits which
its successful completion are destined to confer upon the city
itself, seem either not to be fully understood, or to be looked
upon with incredulity.

‘We have said this is an important experiment. So far as
the working of such a tube is concerned, it is not an experi-
ment, but a well demonstrated fact. It is only an experi-
ment in a financial and business point of view. That upon
the completion of the tunnel and its opening to public transit
a gratifying result will reward its projectors, we entertain no
doubt whatever.

Although the President of the Beach Pneumatic Transit
Company is one of the proprietors of the SCIENTIFIC AMERI-
CAN, the writer of the present article visited the tunnel for
the first time on the 8th of February. The day was stormy
and the snow fell fastand heavy. Cars were with difficulty
kept on the tracks in the streets. Umbrellas were in vain.
The wind made no more of turning them inside out, than of
shaking dead leaves from the trees in the park. It was a fa-
vorable time to contrast the miseries and annoyances of street
car travel with the comfort of tunnel transit.

Entering at the south-west corner of Warren street and
Broadway, we were soon initiated into the mysteries of which
so much has been made by the newspaper reporters. The
simplicity of the principle of this mode of transit is not fully
appreciated until one sees the thing itself.

Let the reader imagine a cylindrical tube eight feet in the
clear, bricked up and white-washed, neat, clean, dry, and
quiet. Along the bottom of this tube is laid a railway track,
and on this track runs a spacious car, richly upholstered,
well lighted, with plenty of space for entrance and exit. The

© 1870 SCIENTIFIC AMERICAN, INC.

whole asrangement isas comfortable and cozy as the front
basement dining-room of a first-class city residence. The
tunnel has not only the positive comforts described, but it is
absolutely free from the discomforts of surface car-travel.
The track is smooth and level, and, not being subjected to in-
cessant battering from heavy trucks, is easily kept in first
rate condition. It is not cold in winter. It will be delight-
fully cool in summer. The air will be constantly changed in
it by the action of the blowing engine. - The filthy, health-
destroying, patience-killing, street dust, of which up-town
residents get not only their fill, but more than their fill,—so
that it runs over and collects on their hats and clothes ; fills
their hair, beards, and eyes, and floats in their bree.ths like
the vapor on a frosty morning,—will never be found in the
tunnel. Add to these advantages that of cheap, rapid, and
uninterrupted transit, free from the dangers of collision with
loaded trucks, and we have a pretty fair showing in favor of
the tunnel over street railways.

‘When the tunnel is opened to the public it will be no dirty
hole in the ground the people will be invited to enter, but a
handsome subterranean avenue, through which they may be
rapidly transported to their homes up town.

This system is in our opinion vastly superior to subter-
ranean steam transit under Broadway, as has been proposed.
Its first cost is very much less. Ii is free from the smoke
nuisance and from the dust of locomotives. There can be no
accumulation of carbonic acid gas in it, an evil which may be
estimated from the fact that for every pound of coal burned,
three and one third pounds, or twenty-nine and cne half cubic
feet of carbonic acid will be generated. Granted that this gas
will find free exit from the area ways, at the side of the street
so that people can breathe and live below, it will float off into
the stores alongside, descend into the cellars and become a
general nuisance.

In the Pneumatic system, the cars will be impelled by com-
pressed air only. This air will be uncontaminated by gas or
dust, the track will not be crushed and damaged by heavy
locomotives, and all the discomforts of steam travel through
tunnels will be eliminated.

The present apparatus in the basement of the building_at
the corner of Warren street and Broadway, comprises a sta-
tionary engine of one hundred-horse power, with boiler, and
a Root’s Pressure Blowing engine, capable of delivering to the
tunnel one hundred thousand cubic feet of air per minute,
We may on a future occasion give a more detailed account of
this apparatus.

There is no doubt that this method of transit might he
made not only the means of easy and rapid communication
 between the upper and lower parts of the island, but also
between New York and Long Island, and New York and New
Jersey, through tubes underneath the North and East rivers.
The relief which this would give to surface travel and the
convenience it would afford to suburban residents, would in-
crease the value of real estate,and greatly add to the comfort
and luxury of metropolitan life.

OFFICIAL REPORT OF PROFESSOR CHANDLER TQ THE

BOARD OF HEALTH ON THE NEW YORK GAS COM-~
PANIES,

The report of Professor Chandler to the New York Board
of Health, is an able resume of a somewhat extensive inves-
tigation into the various methods of purifying gas now in
use in Europe and America, and particularly those employed
in the works of the three greatcompanies which supply this
city with illuminating gas.

The methods stated to be in general use are the wet lime,
the dry lime, the Laming process, and the iron ore process.

The wet lime process consists in passing the gas through
milk of lime, which removes both the sulphur compounds
and the carbonic acid. The objection to this process is, not-
withstanding it is very effective, and is the oldest process
known, that the foul milk of lime or ¢ blue billy,” which
contains the impurities eliminated from the gas, is very diffi-
cult to dispose of, and becomes an intolerable nuisance when
left exposed to infect the atmosphere.

In the dry lime process the gas ig passed through dry limé
instead of milk of lime. The foul lime is much easier dis-
posed of than the foul milk of lime. When, however, it is
left exposed to the air it also emits peculiar and very offensive
odors, from the generation of sulphide of ammonium and
other noxious gases. The Manhattan Gas Company use an
invention which prevents the escape of these foul gases, and
obviates the offensive character of this process as formerly
conducted.

The Laming process—so named after its inventor—consists
in the use of the hydrated sesquioxide of iron mixed with
sulphate of lime, sawdust, and sometimes hydrate of lime.
Of this process, Professor Chandler says, in his report:

This material is very effective in removing the sulphur com-
pounds from the gas. There is, however, some difference of
opinion as to the completeness with which the carbonic acid is
removed, due perhaps to variations in the proportions of the
ingredients. Two important advantages attend the use of this
mixture ; first, when fouled it does not evolve offensive odors
on exposure to the air ; second, by exposure to air the sesqui-
oxide of iron, which has been changed to sulphide of iron in
the purifier, is regenerated, the sulphur being liberated, and
sesquioxide of iron again formed. The mixture may, there-
fore, be used again and again till it becomes so clogged with
the sulphur liberated that it does not act promptly on the gas.
It is then found to contain from forty to sixty pexr cent of sul-
phur, and may be used for the manufacture of sulphuric acid.
I have seen mixtures which had been in use tweive months.

The iron ore i)rocess is a substitute for the Laming pro-
cess, bog iron ore being employed instead of the artificial
sesquioxide employed in the Laming process. This ore is

a natural hydrated sesquioxide of iron. The process is due
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to Mr. J. M. Hills, and a modification of it isnow used by the
New York Gas Light Company.

Professor Chandler remarks of the mixture employed by
the latter company that

it was invented by Messrs. 8t. John and Cartwright, and has
been in use nearly two years, giving entire satisfaction. As the
bog ironores of this neighkorhood are not sufficiently pulver-
ulent to act promptly on the gas, Messrs. St. John and Cart-
wright add to the oge a quantity of iron borings or turning:
which they then convert into an artificial hydrated sesquic
of iron by moistening the whole with ammoniacal liquor and
exposing it to the air. The resulting mixture of natural and
artificial oxide receives an addition of coarsely pulverized
charcoal. This mixture is always sprinkled with ammoniacal
water before it is placed in the purifier.

The material now in daily use at the works of the New York
Gas Light Company was introduced in April, 1868. Occasional
additions of iron borings have been made to it ; otherwise the
material is the same. When last tested it contained thirty per
cent of sulphur. In Germany several varieties of sesquioxide
of iron are now in use, prominent among which are “the Ober-
useler mixture,” an iron ore containing some oxide of man-
ganese ; the “Manheim oxide,” and “ Deicke’s oxide,” very
pure artificial oxides of iron.

The wet-lime process is only used so farasis known in a
gingle establishment in Ireland, where it is preceded by an-
other process which, removing the ammonia, renders the
lime, when taken from the purifiers, quite inoffensive. The
dry-lime process has also been almost universally abandoned
in Europe,theiron processeshaving been found to be not only
cheaper, but free from the offensivenessof the lime processes.
The iren process has also gained a foothold in America, being
used not only by the New York Gas Light Company, but by
two or three companies in Massachusetts. o

We have not space to follow Professor Chandler through
his discussion of the relative merits of the methods enumer-
ated. He, however, effectually disposcs of the objections
raised against the iron process, and emphatically indorses it
as being far superior to any other process of purification.
known to gas enginecrs.

The report next reviews the history of thie complaints made
against the scveral gas light works of New York, on ac-
count of the offensive gases emanating from them, and the pro-
ceedings of the Board of Health in the matter. On tbe 30th
April, 1866, a meeting of the Sanitary committee, and a com-
mittee of the Citizens’ Association was held to consider means
for abating the nuisance, t2¢ gas companics being also rep-
resented. The result of the conference was the prompt in-
stitution of experiments on ihe part of the Manhattan and
New York companies, which have resulted in the less ohice.
tionable processes above specificd, and a great improvement
in the purity ot theair in their vicinity was at once notiezd.
On the contrary, the Metropelitan Company refused to hecd
the demoands of the citizens, and obstine.tcly held oub against
them. ’

The Board of Health at sundry times ctiempted to compel
this company tb adopt a less objectionable process of purifi-
cation. But while the company refused to accede to the re-
quirements of the Board, they expressed their willingness to
adopt a better process than the one employed, if shown that
it was better and that it could be advantageously adopted.
The conduct of the company has, however, shown that they
were indisposed to malke any change calculated to improve
the sanitary condition of the atmosphere of the neiglhiborhood
about their works. Professor Chandler sums up the case
against this company in the subjoined exiract, which must
complete our notice of his able report. Ouar readers will see
that it places the refractory corporation in not a very envia-
ble light in reference to their respect for the rights of citi-
zens, the more so as it is also shown in another part of the
report, that the changes necessary to adapt their works to an
improved process of purification would be very slight, and in-
expensive.

This company has probably spent nearly- $10,000 for expert
fees, counsel fees, sending to Europe the man whose evidence
was suppressed and whose advice was not followed, time of
employees, printing 200 pages of evidence, etc., all apparently
with the design, not of suppressing the nuisance, but of de-
feating the honest efforts of the Board of Health in behalf of
the citizens of New York. Suppose the officers of this com-
pany were really acting in good faith, with a sincere desire to
opviate the nuisance, they could at once introduce a better pro-
cess of purification, a cheaper process, by which they could
save $10,000 per annum, or they could retain their present pro-
cess and ventilate the foul lime. ILet them follow the exam-
ple of either of the neighboring companics, use the iron pro-
cess of the New York Company or the ventilating process of
the Manhattan Company, or they may sclect any one of the
improved iron processes now uged in Europe. All that is asked
of them is that they manifest the swme willingness to direct
their efforts to the management of their business in a manner
most conducive to the health and comfort of the city, as was
so promptly manifested by the other companies.

| e S

BENT, STAINED, AND ORNAMENTAL WINDOW GLASS.

Though a great 1 of ornamental window gl
in this country, and the demand is slowly but steadily grow-
ing, there are only a few cstablishments in $he conuntry where
all kinds of ornamental glass for windows is produced
largest and most constant demand at the pres 3
stained glass for churcheos. As work of this kind can be
cheaply done, and as it obviates the nceessity for biinds or
shades, the costin thoe end is but little mors than the expense
of plain glass.

In going through an establishment where ornamental win-
dow glass is produced, one of the {irst operations to be noticed
is the production of what i& known to the trade as “ piain ob-
seure,” or plain grouud glass. This is crdinarily done by
piacing the sheets of glass on the bottom ofa large box, fas-
tening them down, and then covering them with sand, gravel,
and water to the depih of from one half inch to two inches.
The box has a vibratiog moticn given to it by means of a

d

crank and connecting rod. In abouttwo hoursthe sand and
gravel have cut the face of the glass to the required degree
of obscurity. The breakage in this operation varies from five
per cent, upward, as the glassis thin and crooked or straight
and thick. The effect of obscure may be obtained by cover-
ing the glass with a thin coat of white enamel.

“ Laying a ground ” is one of the most essential of all the
operations in producing ornamental glass. It is simply cov-
ering the glass with an even coat of the cclor. The color,
which is ground up in proper vehicles like a thin paint, is first
spread upon the glass with a broad soft brush ;while the color
dries, which is at once, it is smoothed and spread about with
blenders until perfectly even and uniforms. This is a trade
by itself, and requires great steadiness of the hand and care
in manipulation. The white enarels require the most care,
as they are usually in situations at no great distance from the
eye, and any imperfection in them shows mors plainly than
in any other color. The beauty of staircd work depends in
a great measurs upon the care and skiil with which the
grounds are laid. Ii the glass is to have no pattern upon it,
it goes at once from this room to the kiln where the enamel
is burnt in. Usually, however, it passes to a room where the
“brushing out ”” is done. The coloris upon the glass—an
even coat over the whole surface—the figures are prodaced
by brushing away all the cclor except where the figures are
e, This is done by putting a stencil plate upon the glass
and brashing the color out through it, which of course leaves
a figure upon thie glass of exactly the same shape as the
plate. The stencil plates used for this kind of work arethe
finest that are made. As they are reversed from those in
which the paint or ink is brushed through them, they have
the advantage that the lines do not have to be broken but
only supported by cross lines cr luce work, as it is called.
When a design is to bo Ly transparent lines like
these used on vestibule doors, the stencil plate has only the
leading lines and cuiline. The i
with a fine peint that reinoves vhe ground ; this 8 calle
stippling. Almost all paticrus on cnameled glass are pro-
duced by stencil plates or s» of them. In
most elaborate designs the ariist Las much to do after the
glass has becn under the siencil plate. the details and shading
have to be put in, and, it may ke, lines to be crased that were
put into the patiern simply to give sapport to the wetal.

The gings is now ready for the fire ; for, W ils vresent state,
the color i he enauiels must be melted
upon its sur em siick., When they are
once subjecicd to the we “the five they becowme =6 in-
corporared witlh the substaase of the glags thas they cannol
be removed exeept by grind

The kilns in which the

g0 that the {1 from the
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e
upoL e lass v
wherc another furnace pre
is then removed from ihe
on the edge till the kil is ready $0 cool.

For some kinds of work what is koown as a box kiln is
used. This is a cast iron box, measuricg some two und a half
feet each way. It is set in fro brick seo that the heat from
a furnace beneath may play ail sround it. This is chiefly for
small work, such as the borders for churci windows, etc.
After the box is filled with glass the iront is closed except 2
small hole through which the inside is observed. The fireis
then started and the whole brought toncarly a bright rel heat
after which it is allowed to cool slowly.

The patierns of which mention has been made ave gn in-
teresting study by themselves. For the more important kinds
of work where there are many copies to be made they are of
thin sheet brass. Gthers less often used are of zine or block
tin, while for single orders paper is used. . Somie of the de-
signs for white enamel for officc windows, ctc., are so deli-
cate as to seem like lace or woven work rather thana design
punched from a sheet of metal. Their number and variety
seem almost infinite. Men are constantly employed in pro-
ducing new ones, and so high a reputation have' American de-
signs attained that European manufacturers are constantly
copying them as they appcar.

The glazing room is one of the most important points in a
large establishment of this kind. A church window may con-
sist of hundreds of smail bits of glass. These are brought to
the glazing room and united by leads when they are ready
to be put into the sashes. The cross section of one of these
leads is like a letter = laid upon its side. They are inscrted
betwecn cach bit of glass, in fact each piece, no maiter how
small, is sarrounded by them, and in that way joined to the
rest of the window.

The colers and their preparation require more scientific
knowledge and skill than any other department of the busi-
ness. The colors themselves are, as a rule, metallic oxides
that remain unchanged by ared heat, or else some prepara-
tion whicly, at a red heat, talkes on the proper color. '

Ivon, cobalt, copper, chromium, silver, gold, and platinum,
are the chief sources of color; the more costly metals fur-
nishing the most brilliant tints. These substances will not
by themselves, adhereto the glass, it is therefore necessary to
mix them whh a “flux,” that is something which shall act
as a cement. In many cases these oxides are so refractory
that they will not melt at a red Leat; then some substance
must be found that wili roduce the melting point without
changing the color—no very eagy thing to do in sorae instan-
ces.  Usually the action of the fire produnss o change in the
enamels ; thus black, when it is put upon the glass, isof a
dark olive green, the heat turning it to the proper tint. In
glass bearing figures in transparent colors, as ruby, blue,
green, ete;, the glass used is colored, and all bnt the figure is

3 i3 I i s pard
nrs oo Tapid cooling,  ‘Uae glass
slab forming the floor and set up

covered with an opaque enan
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There is another kind of giass used for vestibule doors, and
ornamental work in general, which is very beautiful and ex-
tremely costly, namely, ciched glass. The glass is covered
with a varnish that resisis acid, the pattern is then cut
through the varnish to the glass. Hydrofluoric acid is then
employed to “ bite ” the design in. Usually, in thiskind of
work, the ground is obscured so at to leave the figures trans-
parent. The processis dangerousto the workman, and, at
the same time, demands a great deal of skill and artistic
talent.

Bent glass for windows, carviage frontg, and corner panels is
coming more and nore in vogue, , wiere there is a great
number of picces required to have the same curve, is not very
expensive. A piece of boiler plate or heavy sheet iron is
bent to the required carve, ‘I'his is called the mold, and the
chief expense is in making it. The glass s 1aid on thismold,
which is rubbed over with calcined plaster te prevent the
glass from sticking when it become Mold and glass
are then put into the softeas the glass till it
sinks down and take the mold.

One other varieiy of ornamental g¢lass in general use is
that having white figures on a eclorei ground. This isreally
cut glags. The colored portion of the glass being very thiz,
it is only necessary to cut through it 1o leavs o white or
transparent mark. The enitis done w small wheels
and stones of various k An e ion of a piece of
work of this kind wili show at ones the rusrks of the wheels
and explain the peculiaritics of the pattoras used.

&

The l

10T
Heai Ty

TR . g
(e s pe O

P —— oG W et
WHAT IS5 CHEMISTRY?
If we open a dicitionary, an encyclonedia, or a school book,
weshall find a definition of chemistry, tracing the word back
to the Arabs and utierly confounding us with the profound
knowledge of the learned pundils who have endcavored to
enlighten the world on the subject. Somehow, after reading
all their wisdom we are aboat as much in the dark as we
were before. We therefors propose to let the Arabs alone
this time, and also to say nothing about Albertus Magnus,
Paracelsus, and the rest of them, Hut to speak of chemistry
as it appears to us in this year of grace 1870. Itisa very
different scicnce from what it was fifty years ago ; it is not
the same thing it was ten years ago;and, if it keeps on grow-
ing at the same rate for the nest fitty years, it appears des-
tined 1o aisorb a howt of vther sciences and to become master
of the sifuation. The popular notion is that creating a few
unzavory smells, producing loud explosions, effecting marvel
ous changes in color, and amusing small children, is what we
call chemistry. Heneo inthe minds of such. people it is un-
worthy a place in a school of public instruction. It is about
time that more correet inforisetion on the subject should bo

promuigated, wirt o
text ft 1 o few cditorial remarks.

We used to say that it was the business of the chemist to
investigate everything under the sun; but this statement no
longer holds goed, ag the sun iiself and all of the heavenly
bodies, Lhave boea broughit down to earth by means of the
spectroscope and arc made objects of study in the chemical
laboratozy.

‘We must now amend the saying by stating that everything
in the universe is & fair slije r the study of the chemist
This would appear to ufford ample occupation for the most
ambitious persun, and it would seem at firsi glance to be a
hopeless task. It is not, however, so ditficult as it appears
upon first presentation. The number of compounds in the
world is large, but the number of simple clements composing
them is small. There are a great many words in our lan-
guage, but these are made wp of twenty-five letters. If we
are instructed how to handle these letters we know how to
spell, and as soon as we can spell we try to attach the words
together to make sentences, and if we are skillful in forming
sentences we may write a book.

The world, to the chemist, is a big book made up of sen-
tences and words written in sixty-five characters which he
calls elements. Asg soon =8 wo are able to recognize these
characters on ail oc:asinns, we can reud the work of nature
and understand it. Ve shall find that certain elements are
rarely used—that, in fact, the nuamber of letters in naturc’s
alphabet is not greater than we constantly employ in ours.
This view of the case materially Iessens our task and we can
go courageously to work to the composition of the
globe. What is, therefore, chomisizy 2

It is the science of s that ack ot insensible distances be-
tween the atoms of difivrent kinds of matter. All of the
forces of chemistry act in contact and the result is a new
body. In physics the forces operate ab great distances, often
without any permanent change in the body acted upon. For
instance, a current of electricily arcund a picce of soft iron
converts that iron into a 1 t ; but the iron weighs no
more, nor is it any longer or broader than befure; and a8 soon
as the electricity ceases to pass, the iron is no longer a mag-
net. This is called a physical operation, but if the same bar
of iron be heated in contact with sulphur, it unites with the
sulphur and produces a body very different from either of its
constituents, this is called chemical action. The chemist
studies contact forces. He splits up everything into its ele-
ments, and then observes the behavior ot these elements when
they are broughs in contact with each other. By exchang-
ing one element for another, & new and different compound
is formed, just as moving letters about will give us different
words and ssntences.

It is only by experiment that we can derive any knowledge
of the kind of compound the bringing together of elements
will produce, and hence chemistry is an experimental science.
The more we study the behavier of elementary bodies, the

mors we are struck with the fact that nearly all of the phe
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nomena of nature can be traced to chemical forces. When
atoms are brought in contact we always have heat, frequent-
ly light, and probably generally electricity, and thus the
forces we call physical really belong to chemistry. This is
what we meant when we said that chemistry was destined to
absorb many other sciences.

It is a common habit to speak of mathematica as an exact
science, or to intimate that chemistry has no claims to a simi-
lar honor, but recent investigations have gone far to place
chemistry among the exact sciences. The forces acting in it
are well understood, the results are constant, the laws capable
of precise statement—and of late years higher mathematics
have been made to play a conspicuous part in chemical in-
vestigations. The faculties of the mind are admirably
trained by a science that requires the closest observation,
quick perception, accurate reasoning, and sound judgment.
These faculties were less cultivated by the ancients, and hence
the small number of discoveries made by them.

Asthelaws of chemistry become better known, we are en-
abled to explain many geological phenomena and to under-
stand the constitution of minerals. Medicine and physiology
and all the laws of lifc are better interpreted since chemistry
has taken a part in their study. It is somewhat remarkable
that a science which affords us nearly all the comforts we
enjoy in our households, that has given us our glass, our
paper, our food, our wealth, and, in fact, our civilization,
should play such a small part in the instruction in our
schools. But notwithstanding the disadvantage of such neg-
lect, it makes a path for itself by its importance to the prog-
ressof society. Theremark is often made that the child of the
present age is the same as the child of two thousand years ago ;
and those who assert it mean that the school-boy now-a-days
must begin as low down in the scale of knowledge as the Ro-
man lad of the Augustan age. There is great fallacy in such a
statement. When we meet a boy of the present time wend-
ing his way to school, with his books strapped into a bundle,
if we stop him and examine his pack, we shall find in the
most elementary treatise he carries, scientific information
that was only known to the most learned philosophers
among the Greeks or Romans. What was then acquired
as the highest degree of knowledge, is now in every school-
book, and thus our boys begin where Plato and Aristotle left
off, and Pliny is only quoted for the droll mistakes he makes
in his natural history. The new rector of the University of
Vienna recently called attention, in an address, to the back-
wardness of the ancients in the sciences. This backwardness
he ascribes, firstly, to an actual want of the power of accurate
observation ; and, secondly, to a restless spirit of speculation.
He illustrates his remarks by referring to the observations of
the ancients on the stars. The highest number recorded by
them as visible to the naked eye was 1,600, whereas our
school-boys can easily point out 8,000; and there is the same
extraordinary discrepancy in the enumeration of the nebule,
and the number of stars in the constellations.

1t is an interesting question how far we inherit a schooled
eye from ancestors trained in the observation of external ob-
jects, and how early science may be taught to children. A
writer in Nature takes the ground that it is proper to begin
at 8 or 9 years. On this point he speaks as follows: -

“An ordinarily intelligent boy or girl of 8 or 9 years is
perfectly capable of understanding the broad differences
between the animal, vegetable, and mineral kingdoms; that
there are more gases than one in the world; that some of
them are colorless, while others are brown or green; that
some burn, and others do not; that some plants grow from
the inside, while others grow from the outside; that some
animals have jointed back bones, that othershave their bones
outside their bodies, while others have none at all. Facts
such as these are perfectly comprehensible to children even
younger than those I have named. During the first two
years of a child’s school life, after he has learned to read and
write, he should be carried through the whole range of phy-
sical science in a systematic manner. The fundamental
truths of chemistry and physics should be first taught him ;
all theoretical considerations being left aside. As few defin-
itions as possible should be given ; the whole task of the
teacher at the commencement being to cultivate the child’s
powers of observation to the utmost. Gradually the powers
of induction and deduction may be developed ; facts and phe-
nomena ‘should be compared, and conclusions drawn from
them. There is nothing a child likes so much as investiga-
tion, or  finding out all about things,’ as he himself would
phrase it. The boy in the nursery rhyme, who cut the bel-
lows open to see where the wind came from, is a type of his
class.”

More mistakes are made by inventors, mechanics, and prac-
tical men, from a want of a knowledge of the elementary
principles of chemistry and physics, which ought to have
been taught them in childhood, than from ignorance of the
higher principles of science. Chemistry is really a very easy
and simple study. It only requires that the pupil shall have
eyes and use them—and where a boy can see and won’t see,
he ought to be made to see.

It is a great mistake to try to commit to memory the names
of everything in creation; the true plan is, to acquirea
knowledge of the principles on which the combinations are
founded, and let details take care of themselves; and the
time to acquire- this knowledge isin childhood, when the
memory is fresh and the intellect quick to grasp information,
and the eye readily observes what is passing in the world
around us.

Chemistry is at the foundation of our prosperity ; let us
have more of it taught in our schools.

— el A

It is intended to introduce steel rails on the Grand Trunk

(Canada) railroad. Some 15,000 tuns will be laid this year.

CURIOUS ICE FORMATIONS.

Our readers have doubtless read with much interest the
communications upon this subject recently published in this
journal, with illustrations of singular ice-spurs shooting from
the surface of water frozen in ordinary open vessels, as also
the accounts given of sudden formations of ice in dams'and
rivers. The study of these formations has'an eminently
practical bearing, and as we have received a somewhat ex-
tensive correspondence upon the subject, we will in the
present article sum up such additional facts as have been
communicated.

The theory of Mr. Wiegand has received a striking con-
firmation from a St. Louis correspondent, who writes us that
in December, 1868, remaining in his office until very late at
night, and the fire having gone out, so that the room became
very cold, his attention was attracted by a singular crackling
sound which he found to originate in the freezing of some
water standing in a cold room adjoining.

Upon examination he found that an irregular hole had
formed in the top of the layer of ice which rested upon the
surface of the water, and that water was welling up through
the hole. The water which issued from this embryo crater,
spread about to a short distance, and almost instantly changed
to ice. His curiosity having become excited, our correspond-
ent continued to watch the phenomenon at intervals, until
finally the walls of the crater had attained a considrable
hight. The following morning he found it to be two and a
half inches high, and three inches in diameter at the base,
external measurement.

A correspondent from Lexington, Va., has made a mathe.
matical calculation of the amount of water displaced during
the freezing of a stratum of water one inch thick, in a pail
ten inches in diameter, and finds that the displacement is not
less than 785 cubic inches, or sufficient to form a cylindrical
column more than six inches high, and one and one fourth
inches in diameter. This correspondent, who is evidently a
gentleman of much information upon this and similar sub-
jects, indorses in substance the theory of Mr. Wiegand, in
regard to the formation of ice in the dam at Week’s Mills,
Me.,described by the Rev. W. H. Littlefield, in the correspond-
ence above referred to. Its adherence to the wheel and gate,
he ascribes to what is known as “ regelation,” a subject most
ably discussed in Tyndall’s lectures on heat. This term—
regelation—may be defined as the adherence of fragments of
ice to other fragments, when they are brought in contact
with moistened surfaces, and also the freezing of ice to cer-
tain solids, such as wool, flannel, hair, cotton, ete., which
freeze to ice even in a warm atmosphere. No adequate ex-
planation of this phenomenon has yet been made, and it is
spoken of by Miller as needing further elucidation.

Mr. Stanley G. Wight, formerly a member of the Board
of Water Commissioners of the city of Detroit, has put us in
possession of some interesting facts in regard to the forma-
tion and accumulation of ice in the strainer over the inlet
pipe to the pump well in that city.

This strainer is nine feetin diameter, and is placed over
and around the mouth end of the inlet pipe to the pump
well. The inlet pipe extends into the river one hundred and
fifty feet from the wharf, and its entire length is two hun-
dred and twenty feet. On the river end of the pipe there is
a bell-shaped mouth-clbow, covered by the strainer, and this
was formerly surrounded by piles, driven to protect it from
injury from the anchors of vessels.

Both pipe and strainer are made of halfinch bo.ler plate.
Above the end of the pipe the strainer is perforated with
half-inch holes, one hundred and forty-four to the square
foot; and surrounding the mouth of the pipe, inside the
strainer, there is a diaphragm plate similarly perforated.
Below the diaphragm plate the strainer is perforated with
four-inch holes, to allow the escape of sand. The piles sur-
rounding the strainer are thirty in number, and the pipe is
similarly protected by piles driven along its sides with ma-
sonry intervening.

The sixteenth annual report of the Water Commissioners
sets forth that ¢ under certain circumstances, during extreme
cold weather, it iz with difficulty a supply of water can be
obtained, in consequence of the accumulation of ice on the
strainer, frequently requiring the speed of the engine to be
reduced, and at times to stop it for several hours together, no
water passing through the pipe into the well, notwithstand-
ing the bottom of the well is twelve feet below the surface
of the river. The size of the well is about forty feet long,
eighteen feet wide, and twelve feet deep. The circumstances
under which the difficulty occurs are, when the weather is
cold andiceis forming in the lake above and on the shores
of the river, and the river is free from ice over the strainer.
But when the river is covered with ice over the strainer, the
difficulty does not occur at any degree of cold. The greaiest
difficulty occurs when the thermometer ranges from seven or
eight degrees to cighteen or twenty degrees above zero, but
when the mercury rises above twenty degrees the difficulty
soon ceases. The greatest number of detentions, it has been
observed, occur atnight,and when the sun is obscured by
clouds; but when the sun is unclouded, no difficulty is ever
experienced. This peculiar stoppage to the flow of water to
the pump well has been encountered for many years—first on
the strainer of the inlet pipe laid in 1840, again on the one
laid in 1850 ; both of which were located so near the wharf
that the ice which formed on them was removed by means
of long poles kept at hand for the purpose.”

The report further sets forth, in substance, that with the
pipe laid in 1858, which extends out further into the river
than the former ones, the ice could not be removed as above
stated, and all that was done up to 1866, was to wait for the
ice to loosen without artificial appliances. The Board of Com.
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missioners meanwhile were subjected to great anxiety, and at
last it was referred to the Committee on the Supply of Water,
consisting of Mr. 8. G. Wight and Mr. J. Owen, who set
about investigations into the causes of the difficulty, and the
application, if possible, of some adequate remedy.

Every possible means was tried to gain information. A
voluminous correspondence with scientific men and scientific
associations failed to discover any complete remedy. With
a view to test whether the trouble arose from anchor ice, as
commonly supposed, a self-acting door was placed on the
down-stream side of the strainer, which under similar circum-
stances had formerly afforded a limited supply of water.
Certain unforseen causes forced the abandonment of this
door.

It having been observed that no trouble arose when the
river was covered with ice, booms were so placed that a sheet
of ice should form over, and extend to some distance from
the strainer, when the rest of the river was not so covered;
this plan entirely failed. A platform ot plank submerged
immediately over the strainer on the supposition that it
would act as a non-radiator, only increased the difficulty, the
ice forming at higher temperatures than before.

On the 29th of December, 1867, while only a small amount
of water was supplied to the pump well, a diver was sent
down, who found the strainer one mass of ice, the particles
being collected into a mound ten feet high and fifteen feet in
diameter, and rapidly growing by the accumulation of minute
ice crystals. Specimens of this ice brought to the surface
showed it to be “in sheets and particles as thin as paper, trans-
lucent, with sharp pointed edges.”  Further, it was found that
all the water entering the pipe was through the down-stream
side of the strainer.

It was now supposed that to inclose.the strainer with a
canvas screen on all gides of the surrounding piles except the
down-stream side, would remedy the difficulty. This was
only just accomplished when the weather became colder, and
before daylight the next morning the engine stopped alto-
gether. At 113 o’clock the same morning, another descent
was made by the diver, and it was ascertained that  with
the temperature of atmosphere at fwenty-nine degrees, the
the water at the surface was thirty-three degrees, while at the
bottom of the river it was thirty-five degrees. At this descent
much less ice was found on the strainer and its surroundings
than the first time. The lower side was clear, but on the
upper side the action of the current had worn the ice into
elongated cones, pointing up stream. At this time the pump
was receiving a full supply of water.”

The observations of the committee have established the
fact that the ice particles described are corstantly present in
the river under certain circumstances, and that they collect
upon any obstruction they meet with in their passage.

These facts are of great practical interest, and the conclu-
sion is legitimate that much in regard to the formation of ice
under peculiar circumstances remains yet to® be explained.
The subject is one on which a great deal can be. said, and
many curious facts can be elicited ; and it is to be hoped that’
some scientist competent to grapple with it, will ere long
penetrate deeper into the mysteries of ice formations than

any one has yet done.
—————————

AWARD OF OUR CASH PRIZES.

We announced in our annual prospectus, for 1870, that we
would distribute $1,500 in cash prizes in competition for the
fifteen largestlistsof subscribers sent in on or before the 10th
of February. We also announced the offering of a splendid
steel engraving,’as a certain reward for clubs of ten names
and upward, obtained at our published rates. The interest
manifested in the engraving has been spirited and satisfactory.
Already hundreds of copies have been sent to those entitled
to receive them, and many recipients have written to us in
praise of the picture as a work of artistic merit.

This has been a pleasant, and, on the whole, a very agree-
able feature of our programme; but in reference to the mat-
ter of the cash prizes, which to many, doubtless, appeared to
be more difficult to obtain, only eight persons announced
themselves as competitors, and as a matter of course each
has won a prize. The result is not so agreeable to us in a
financial point of view asthe prize picture. Still we shall
cheerfully respond to and honor the drafts drawn upon us by
the following named gentlemen for the sums set opposite to
their names, and at the same time we congratulate each of
them upon his success.

To J. W. Briggs, West Maced’n, N.Y.......... $300
“ M. Moody, Dennison, Ohio.................. 250
“ James C. Wells, Warren, Pa.... ........... 200
“ W. A. Knight, East St. Louis, Ill............ 150
“ G.F. Merriam, Fitchburg, Mass............. 100
“ P. H. Wait, Sandy Hill, N. Y............... 90
“ &. W. Rose, New Bloomington, Ohio........ 80
“ W. C. Rusheneker, Atchison, Kansas........ 70

With the above result before us, we announce our retire-
ment from the cash prize business, but shall continue to
award the engraving as a premium to clubs, as per our pub-
lished rates. Asa work of art it has received unqualified

praise.

M. GAUDIN has lately exhibited some excellent imitations
of precious stones, the basis of which is alumina fused with
silica by means of thé oxy-hydrogen blowpipe. He uses me-
tallic oxide to give them the proper color. It is also stated
that a pupil of Liebig has made some discoveriesin the same
direction ; but as yet his method is not definitely given.

_——————————

THE Superintendent of the Brooklyn Bridge Company
thinks it will take five years to complete the bridge. The
machinery for the construction of the towers will cost $150,-
000.



130

Seientific  Dmevican,

[FEsrUARY 19, 1870.

Food for Trout in Fish Ponds.

From the Third Report of the Commissioner of Fisheries
of the State of Maine, we extract the following in reference
to food for trout :

“ Rearing fish in small private ponds, where they must be

altogether fed by hand, will answer very well when confined
to the maintenance of the young, through the early stages of
growth, when they would be most liable to destruction it
turned loose, or to the growing of a limited number of breed-
ing trout or fresh-water salmon. But when it comes to rais-
ing fish for the table, such management does not promise to
produce cheap food for man unless there be found some source
of food for the fishes that shall be cheaper than any that has
yet been proved. 1t may be as easy to raise trout as to raise
chickens or pigs; but in order to furnish them as cheaply to
the market, they must be grown on food as cheap as that
whici. grows chickens and pigs. Now troutare carniverous—
g0 are all other fishes with whose habits we are acquainted.
To be sure, many kinds will eat vegetable substances, bread,
corn, rice, and so on, and it is quite probable that these mat-
ters contribute to their nourishment ; but whether there be
any species that is mainly a vegetarian is a matter of doubt.
Even gold-fish are found to grow sickly if deprived for a long
time of animal food. But animal food is expensive, at least
that which is to be had in the markets; and as to butcher’s
refuse, the necessity of obtaining during warm weather a
fresh supply almost daily would greatly increase the expense.
Besides, a tolerable approach to economy in the use of
meats, which is sure to take place with the increase of popu-
lation, and the consequent demand would so far utilize many
parts of slaughtered animals that now go to waste, that the
residue would hardly be equal to any great demand from fish-
growers. The food that has generally been used for trout is
liver. Some calculations regarding the profitableness of
raising trout have been based on the supposition that liver
can be obtained at three or four cents a pound, and at this
price it may be that trout can be reared and marketed at a
profit, but they certainly would not be c¢heap, and probably
would be only luxuries. Yet parties engaged in trout-grow-
ing in Massachusetts have been paying, during the past sea-
son, for beef’s liver, to feed their young'fry, ten cents a pound,
a price, which, if the liver were fed to the larger fish, ¢ would
be rainous.” Curdled milk has been used by some with favor-
able results ; and should this be found on full trial to meet
all the wants of the fish, it must take the place of liver and
such meats. One company, located at West Barnstable,
Mass., feeds the large trout on salt water shrimps, gathered
in the marshes in the immediate vicinity, and costing one
dollar per bushel. Should all these plans fail, it is yet be-
lieved that some way will be discovered of utilizing the in-
sects that devour our crops, or the flies that breed in offal and
about stables and manure heaps.

“A Dare statement of the number of persons engaged in
this industry will show that it i8 no longer regarded in the
light of an experiment. In New England and the Middle
States, there:are probably thirty or forty establishments for
the cultivation of fish, principally trout, with a view to profit.
One firm in Western New York hatches sevcral hundred
thousand trout annually, and has realized as much as $10.-
000 profit in a single year. These profits, however, be it bore
in mind, are mainly from the sale of young fish and fecun-
dated eggs.”

NEW BOOKS AND PUBLICATIONS.

HAND-BOOK FOR THE ARTISAN, MECHANIC, AND ENGINEER.
Comprising the Grinding and Sharpening of Cutting
Tools, Abrasive Processes, Lapidary Work, Gem and Glass
Engraving, Varnishing and Lacquering, Apparatus, Mate-
terials, and Processes for Grinding and Polishing, etc.,
etc. By Oliver Byrne, Civil, Military, and Mechanical
Engineer, author of “The Practical Metal Worker’s As-
sistant,” “'The Practical Model Calculator,” “ Elements
of Mechanics,” eic., etc. Illustrated by one hindred and
eighty-five Wood Engravings. Philadelphia: Henry
Carey Baird, Industrial Publisher, No. 406 Walnutstreet.
Price, by mail, free of postage, $5:00.

Whilethis work is a guide to the accomplished and finished artisan, the
descriptions of processes and directionsfor procedure in the various de-
partments of handiwork, of which the work specially treats, are of the
plainest and most practical character. The authorstates in his pretace, that
the intention has been to make these directions so profuse and minute, that
any mechanic or amateur following them strictly maysucceed at the first
attemptin performing any operation described. As will be seen by the
titlethe work covers alarge field, much of it aterra incognite to the major.
ity of American mechanics. Among subjects little understood in this
country,and upon which the work treats at large, are lapidary work and
the performance of such ornamental work, now mostly done in Europe, as
is perfected by the use of abrasive materials. Particular attention is paid
to the finishing of various kinds of work, and the general information
given is so diffuse and profuse, that scarcely any workman in any branch
of industry willnot find the book eminently serviceable to him. The au-
thoris already widely and favorably known through his previous works,
it is praise enough of the present work tosay that to the practical me-
chanic, it exceeds in value anything Mr. Byrne has yet written.

A HAND-BoOK OF PRACTICAL TELEGRAPHY. By R. S.Culley,
Engineer to the Electric and International Telegraph
Company. Published with the sanction of the Chairman
and Directors of the Electric and International Telegraph
Company, and Adopted by the Department of Telegraphs
for India. Fourth Edition, Revised and Enlarged. New
York: D. Van Nostrand, Publisher, 23 Murray street,
and 27 Warren street.

The contents of this work are included in the following classification:
The Electrical Laws upon which the System depends; the Methods of
Discovering Faults; the Practical Management of Apparatus; the Con-
struction of a Line; and the Leading Principles of Submarine Tclegraphy .
The author has had the assistance and co-operation of some of the most
able English electricians in obtaining information, and the work contains
full descriptions of the latest improvements. The first thing which im-
presses us in an examination of this work is the great skill with which,
without burdening the text with technical terms, the author has becn-able
to make his discussions complete and reliable, and at the same time at-
tractive, from their terseness ana perspicuity. The style is admirable ;
and it would seem that even the most unscientific ought to be able to read
the work with ease and satisfaction. The scientific reader will, howeve
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sound theory,andits pages contain enough to make it a valuable'addition
to any library of technical works. We will, in a future issue, make an ex-

of the author’s style and method.

IRON TRUSS BRIDGES FOR RAILROADS. Methods of Calculat-
ing Strains, with a Comparison of the most prominent
Truss Bridges, and New Formulas for Bridge Computa.
tions. Also, the Economical Angles for Struts and Ties
By Brevet-Colonel William E. Merrill, U. S. A., Major-
Corps of Engineers. New York: D. Van Nostrand, 23
Murray street and 27 Warren street.

Bridges are the most costly, and, as a rule, the worst constructed  fea-
tures of American railroads. While there are splendid and honorable ex-
ceptions to thisrule, all the more brilliant from contrast with the rude
and ill-composed structures which so often shock the artistic sense of
those who possess taste, and expose their lives to great risks in common
with those who have no taste, the fact remainsthatthe majority of railroad
‘bridges erected in this country are—to draw it exceedingly mild—little
credit to American engineering. The work before us is an attempt to give
abasistforsoundreform in thisfeature of railroad engineering by throw-
ing ¢* additional light upon the method of caleulating the maxima "strains
that can come upon any part of a bridge truss, and upon the manner of
proportioning each part, so thatit shall be as strong relatively to its own
strains as any other part, and so that the entire bridge may, be strong
enough to sustain several times as great strains jas the greatest that come
upon it in actual nse.” The various trusses examined are the Fink, Boll-
man , Jones or Howe, Murphy-Whipple or reversed Howe, Post, Triangu-
lar, and the Linville or Pratt. Itis premised that safe bridges can be built
on any one of these plans, but that some require more metal than others
in order to securetherequisite strength. These variousforms are discussed
at length, and a large number of valuabdle new formulas are deduced from
those_of ]godgkinson, calculated t\o be of great service to engineers in the
solution of the various problems relating to bridge construction. The
work is‘published in“excellent style and in quarto form, and seems to have
been carefully edited. It is illustrated by plain and colored diagrams.

McKintor, SPRAGUE & Co0.s COMMERCIAL REGISTER FOR
1870. .

The above well-known leading commercial agency, formerly of 37
Park Row, has issued from its new and capacious buildings, 109 and 111
‘Worth street, one door east of Broadway, New York, its Commercial Reg-
ister ror 1870. During the past year changes have been much more numer-
ous than in previous years, and the list of names has reached to the aston-
ishing number of some five hundred thousand. The business history and
antecedents of theindividuals included in this list have been obtained with
great care,and must have necessitated a,very large expenditure. The rep-
utation of this agency for accuracy is an ienviable one, and we find that
in consulting it for the business standing of persons in various parts of the
countrywhose business standing we personally know, the ratings are veri-
fied by our knowledge of their character. The Southern States are re-
ported much more fully than last year. Another indication of the increas-
ing prosperity of that scction. Changes and new firms will be noticed as
theyoccur in a weekly circular issued to subscribers. Messrs. McKillop
Sprague & Co. are constantly extending their facilities, and will continue
to extend them as maybe required to protectthe interests of their patrons.
No business firm who extends credit to their customers can afford to be
without this annualregister. Manufacturers can get the names and ad-
dress of nearly every pevson in the United States using the articles they
make. See advertisement on back page of this paper.

THE February number of the ¢ Aidine Press,” ,published by Sutton
Bowne & Co., 23 Liberty street, New York city, is the most beautiful speci-
men ofitypographical perfection we have ever seen in a periodical. It is
printed on beautiful cream laid paper, and contains, besides a choice liter-
ary repast from the pens of various popular authors, two magnificent en-
gravings from Dor¢ aud five others from artists of distinction. This un-
surpassed “ Typographical Art Journal” is published monthly a% the low
rate of $2:00 per annum.

We areinreceipt of ““ Self-Instructing Drawing Lessons for Little Folks,”
published byJohn D. T.Brooks, 20 Washington strect, Boston, Mass. The
studies are judiciously selected, and are arranged in progressive order.
Werecommend the work as being well adapted for the 1atended purpose.
It might be continued in numbers with profit to the iittle folks.

THE PHOTOGRAPHER’S ALMANAC, for 1870, edited by A. H. Wall, and pub-
lished at the office of the *‘ Illustrated Photographer,” London,is one of
the most beautiful and comprehensive annuals relating to the leliographic
art that has come under our notice. It contains a large amount of inter-
esting and valuable information, embracing all the best recipes and new
processes in photography that have been made public during the year.

THE ARCHITECTURAL REVIEW AND AMERICAN BUILDERS’ JOURNAL, for
February, is one of the best numbers we have yet seen of that excel-
lent periodical.

Reeent Davevican and Loveign Latents,

Under this heading we shall publish weekly notes of some of the more prom-
inent home and foreign patents.

‘WASHER AND WRINGER.—D’Alembert T. Gale, Poughkeepsie, N. Y.—The
object of thisinventionis to construct a convenient apparatus whichcan
be used both for washing and wringing garments, and which is of very sim-
ple arrangement, and easily manipulated.

KEYs FOR Locks.—Joseph Linder, Seneca Falls, N. Y.—This invention re-
lates to a new key for door and other locks, and consists in the application
to the key of a pivoted plate, carrying a conceaied bit, which allows the
key to be introduced through a circular keyhole, the bit being forced out
for action by the introduction of the key into the lock.

PAY Box.—W. W. Wormood, Dubuque, Iowa.—The invention consists
in an improved arrangement for discharging the faresfrom the first recep-
tacle and depositing and securing them in the space below, as is required
to keep the said first receptacle clear for the better inspection of the fares
as they are deposited, and to permit access thereto by the conductor.

VELOCIPEDE.—G. D. Emerson, Calumet, Mich.—This invention relates to
improvementsi velocipedes,and hasfor itsobject to provide a propelling
arrangement whereby the operator may apply the whole force of his weight
to the work ordinarily, and, at times, an additional force by adding the
force of his arms to the effect of his weight.

SHEET Music HOLDER AND TURNER.—F.J.Herpers and M. M. Sommer,
Newark, N. J.—This invention relates to improvements in anapparatus to
facilitate the holding and turning of the music sheets by the performer so
as not tointerrupt the playing,and it consists in the application, to any
music sheet-holder, of spring-actuated turning arms, arranged to be held
by a button and to throw the sheet over when let go, and provided with a
ratchet and spring pawl, by which the operator may instantly disconnect
one arm at a time by a touch of the pawl. The invention also comprises
an improved spring clamping attachment for connecting the holder to the
stand.

JOURNAL Box.—James T. Robinett, Petersburg, Va.—The improvement
relates to the manner in which the bearing piece and itslining are united
together, referring to that class of journal bexes which aremade in two
parts.

EKNITTING MACHINE.—Henry V. Hartz and Julius Feiss, Cleveland, Ohio
—The object of this invention is tosimplify and improve the operation of
the knitting machine, making it more convenient and easy to control while
it operates more rapidly,accurately, and effectually,and with less breakage
of the yarn, and makes better work.

Buck SAw FRaME.—Thomas H. Rollins, Detroit, Me.—The objeet of this
invention is to provide means for straining woo d or buck jsaws in thin
frames by lever purchase, and to so connect the cross bar with the stands

.that the stands shall not be weakened by cutting mortises therein.
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find, that while the work is eminently practical, it has a foundation of ’ SUSPENSION BRIDGE.—Jarvis Royal, White Rock, 111.—Thisinvention re
"latesto newand useful improvements in suspension bridges, whereby the
“ construction of that class of bridges is greatly simplified, and theinvention

tract or two from the work, from which our readers may judge the better | consisis in making the; suspension cable in sections and in the method of

fastening tlie same, and also inthe method of forming and supporting the
road bed.

GAS-BURNING SAD IRONS,—Robert Drake, Newark, N.J.—This invention
relates to new and useful improvements in sad irons, which are heated by
the combustion of gas therein, and consists in the peculiar mode of intro.
ducing the gas into the interior, and in the formation of the interior of the
bottom or face of the sad iron, and in the devices incombination therewith
for insuring a perfect flow and combustion of the gas.

Horse PowER.—C. H. Gifford, Potsdam Junction, N. Y.—This invention
relates to a new and useful improvement in horse-powers for driying
thrashing machines and other machinery, and for all purposes to which it
is applicable.

ANTI-FRICTION JOURNAL BEARING.—R. G. Hatfleld, New York city.—
This invention relates to a new and useful improvement in journal bear-
ings, whereby the journal is relieved of frictional or rubbing contact, and
revolves on a moving surface ; and the invention consists in a revolving
ring (upon which the journal rests) supported by a series of friction rolls
in a revolving frame.

VEHICLE SPRINGS.—John Goller,; Los Angelos, Cal.—This invention re-
lates to improvements in springs for thorough brace vehicles, and consists
in the construction of bow springs for attachment to the ends of the bars
of the reach frame and the straps or bows of alternate leaves of steel and
wood, and in bending the outer steel leaf around the upper end of the
other leaves, forming, in connection with a band or metal socket, a recess
in which the ends of the wood andinner metal leaves are allowed to work,
to compensate for the expansion and contraction due to the springing ac.
tion, the said space being filled with an india-rubber spring against which
the ends of the said inner leaves work.

GANG Prow.—John Cox and Solomon Cox, Eugene City, Oregon.—This
inventionrelates to a new gang plow which is adjustable in every direc
tion,and of simple and desirable construction. The invention consists in
the general arrangement of the adjusting devices and of various details
of construction.

FLOORING FOR HOUSEs.—Wm.Baum, Hoboken, N. J.—This invention has
for its object to construct a wooden floor ror rooms, halls, etc., which can
be made of broad boards and without the use ofnails, and which willnot be
liable to warp or expand. Theinvention consists in the use of grooved
and tonguedrailsattached respectively to the beams and to the undersides
of the boards. These railslock the boards atseveral places firmly to the
beams and prevent effectually every displacement of the same,

TRUNK Lock AND Hasp.—E ward L. Gaylord, Terryville, Conn.—This in-
vention hasforits objeot to improve the construction of hasp locks and
hasps, so as to make thein stronger, mare ¢onvenient, and more ornamen
tal than when constructed in the ordinary manner.

ADDING MACHINE, -Gilbert W. Chapin, Brooklyn, N.Y,—This invention
has for its object to furnish a simple and canvenient adding machine,
designed more particularly for bookkeepers' use, and which will enable
the user to add columns offigures with quickness and accuracy.

WATER VELOCIPEDE.—Oliver A.Davis, Brooklyn, N.Y.—This invention
has forits object to combine with a small and light boat an arrangement
of mechanism by means of which the,boat may be easily and rapidly pro-
pelled through the water by a convenient application of foot power.

GRATE.—G.H.McElevey, New Castle, Pa.—This invention has for its ob-
ject to improve the construction grates for fireplaces and stoves, so that a
draft may be introduced into the rear side of the fire, and introduced in
such a way that it may be controlled as may be desired.

CoMBINED CLOTHES WASHER AND DRYER.—Edwin Rees, Stoddartville,
Pa.—This invention has for 1ts object to furnish a simple, convenient,
and effective machine for heating the water, washing, rinsing, and drying
the clothes,and which shall, at the same time, be very compact, taking
up butlittleroom.

HOISTING APPARATUS.—Matthew Lynch, New York city.—This invention
has for itsobject to furnish a simple, convenient, reliable, and safe hoist-
ing apparatus, designed more particularly for use upon the ontside of
school and other building, but also applicable for use in other situations,
and which shall be so constructed that it may be stopped and will re-
main stationary at any desired elevation.

ADJUSTABLE DRAFT BaRr.—L. S. Clarke, Bethel, Conn.—The object ot
this invention is to provide for a difficulty which has always been experi-
enced in arranging thills to one horse sleighs or cutters, and other one-
horse vehicles, so that the horse may travel either in the middle of the
road track or upon one side, at the plecasure of thedriver.

NEEDLE WRAPPER.—Alfred Shrimpton, Redditch, England.—This in.
vention consists in fitting the needles to be prepared through the folded
edges of a cocpound piece or strip of paper and fabric, and attaching the
edges of the paper of the said compound piece or strip to the paper
wrapper.

PIN FOR ARTIFICIAL TEETH.—H. M. Raynor, New York city.—This in-
ventionrelates to a new manner of constructing the pins by which the
teeth are fastened to the rubber or base, and consists of making theec pins
of wire,doubled up in such manner as to form loops at the projecting part,
the ends of the wire being imbecdded in the teeth,

ROTARY PROVISION SAFE.—Austin Sly and Samuel S. Ford, Lebanon,
N.H.—Thisinvention has for its object to construct anairy, convenient
provision safe which cannot be entered by rats, mice, or insects, and
whichwill & all timesremain clean and in good order.

FEED WATER HEATER.—Enos B. Johnson, Chicago, Ill.—This invention
relates to a new apparatus for heating the feed water of steam boilers by
means of the exhaust steam for the purpose of utilizing the heat of the cx-
haust. The invention consists in the general arrangement in a water
chest of detaining shelves and serpentine steam pjpes, all combined in
such manner that the water ascending in the box will by the shclves be
caused take a circuitous coursefollowing the windings of the steam pipe,
while the steam entering from above passes throughthe water and gives
off its heat to the same.

DENTIST’S ARTICTLATOR.—G. F. Schaffer, New York city.—The object
of this invention is to provide a convenient * joint ”” for dentist’s articula-
tors, which will prevent the two parts of the same from being brought
closer together than is necessary.

CARRIAGE Topr.—William Schoch, Plumsteadville, Pa.--This invention
consists in the application to a carriage top, of a removable jointed fly or
“shoot” whichean, when not used, be taken off, the top folded together
and packed away under a seat or in any other degired place,

CAR CourLiNG.—Robt. Green, Boonton, N. J.—This invention.relates to
improvements in self-coupling car couplings, and consists in the combina-
tion with a hollow funnel-mouthed draw-head, provided with a broaaq,
longitudinal opening through the top to the hollow space, and a shoulder
orledge at the neck of the funnel.shaped mouth, of a swinging catch-plate
arranged in the said opening through the top, toswing up and down on
the rear end engaging with therear wall of the draw-head ; the under side
of the said plate being provided with a shoulder orledge to act in con-
Jjunction with the shoulder at the neck of the draw-hecad, to hold the head
of the shackle or connecting link, which, when orced in,will raise the
swinging plate and pass beyond the shoulders, when the plate willfall and
liold the shackle.

SPLITTING RoOK.—John Robb, New York city.—This invention consists
in filling or nearly filling the holes drilled in the same way as for blasting,
with water, or other liquids, and then inserting plungers fitted to work as
tightly as possible,above the water, and subjecting the said plungers to
the action of great weights, hammers, or other devices let fall upon them,
or otherwise imparting great concussive force, which is, through the me-
dium of the water, expended upon the side walls of the holes inthe pi

rection best calculated for separating tbe rocks.
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OPERA CHAIR.—Bernhard Koechling, New York city.—This invention
relates te a new manner of fastening the backs to the side frames of those
chairs whieh are used in theaters, opera houses, public halls, etc., and has
for its object to do away with the straps and other fastening devices which
were heretofore required to connect the side pieces and to lock the backs
thereto.

MALTING GRAIN.—Rudolph d’Heureuse, New York city.—This improve-
ment is devised t8 better control the time in steeping grain for malt and
other purposes, preparatory to the process of germinating the grain, and
thus to economize in time and apparatus, and to keep the whole process
of steeping and germinating under more perfect control than can be done
in the usual rude manner.

Answers fo Govvespondents,

CORRESPONDENTS who expect to recetve answers to thewr letvers rnust, in
all cases, sign their names. We have a right to know those who seek in-
Formation from us ; besides, as sometimes happens, we may prefir to ad-
dress correspondents by mail.

SPECIAL NOTE—This column is designed forthe general interest ana it~
struction of our readers,not for ratuztousreplies o questions of a purely
business or personal nature. e will publish such inquiries, however,
whenpaid for as advertisemets at $100 @ lne, under the head of *Busi-
ness and Personal.”

Allrererence to back numbersshould be by volume and page.

J. M. E,, of . It makes no difference in the amount of
driving power of an overshot wheel, whether the pinion is on the water
side of the wheel or on the other side. In speeding up froma prime
motor, if you cnlarge all wheels proportionally within certain limits,
you will reduce friction thetreby, but you will always lose power by
speeding down and then speeding up again to get the required speed.
This; If we understand you, ig what you propose in the second case you
mention, and it is therefore not so economical ag the first proposition

here the speed is maintained as high as possible from the outset.

o« W. H., of Iowa.—The conducting power of copper being
2'5 greater than that of iron,jthe heat of the products of combustion
would be morz likely to be transmitted to vvater in a boiler of copper
withacontracted fire surface,thanin an iron boiler with too small fire
surface. But withample fire surface all the available heat ought to be
transmitted in cither case, and it is the heat of combustion that produces
steam, not the material of which boilers are made. The strength of cop-
per is not materially weakened at 820 degrees. Indeed,it has been as-
serted, we think, that its strength will increase up to a certain tempera-
ture, but we can find no authority for the statement.

J. B, of Fla—You do not give data sufflcient to determine
whether the induction pipe of your engine is large enough or not. You
should state whether the steam is nsed expansively or not, and if it is so
used, to what extent. Assuming, however, that it is large enough, if
you carry it eighty feet further than at present, you would, we
think, need to enlarge it one third its present diameter, provided it be
none too large now and quite short. We should prefer to transmit the
power through a two-incl} shaft rather; than to move the engine so far
from the boiler. We think it would be more economical.

C. K, of Conn.—For large vessels, the screw has a decided
economical advantage over side wheels. The screw, with one third less
coal, will yield the same speed as the wheels. Itisnot new to place two
pairs, or four wheels, on steam vessels. The experiment has been tried
without economical success. Whether you use four wheels, or two
which contain the same paddle surface, makes, theoretically, no differ-
ence. But practically the two wheels are best. If four are used the
water reaches the aft, or second pair of wheels in astate of motion, and
slip or loss of power is theresult.

D. D., of N. Y.—It is not new to force air through grain bins
to prevent or arrest fermentation, weevils, etc. It is common now to
erectgrain storehouses with special pozitionfor the ventilation of the
grain. Perforated air pipes pass through the bins, and air is forced
through the grain by steaym power.

D. 8, of Del.—A siphon acts only by air pressure, the same
as an atmospheric pump. The principle of its action does not at all re-
semble that of the water ram. There is no doubt a pond might be
drajned by a siphon constructed of tiles, but your explanation of the
working of such a siphon is altogether astray.

A. H. B, of Kansas.—The substance called “whiting” in com-

. merce, is nothing more than a very pure and fine powder of the carbon
ate of lime. Itis made by grinding chalk and washing to separate the
finelight particles from the coarser.

‘W. H. B, of Texas.—There are many conflicting opinions on
the seiting of circular saws and mill saws. ‘ Worssam’s Mechanical
Saws,” Published by Henry Carey Baird,406 Walnut street, Philadel-
phia,Pa., will give you full and reliable information both on this and the
other points of which you wish to know.

G. F. S, of Mass.—There is no doubt that heat would be
transmitted through the walls of three quarter inch brass tubes into wa-
ter provided you could keep the water in them, which we regard as
rather doubtful. The priming in such a boiler would be somewhat re-
markable.

W. W. McK,, of Md.—We judge from your description that
the suppply pipe to your pump is too small for the pump at high speed.
This is a too common fault. If this is not the case we can see no
reason why the pump should not fill properly as you state the fitting is
perfect.

G. A. H, of Mich.—Pills are coated with sugar by means of
a confectioners’ pan, over a fire, in the same manner that seeds,
spices, nuts, etc., are coated. The pills are rolled in sugar flour, placed
in the pan, treated with the coating sirup, and rolled in the pan over
the fire.

S. B. H,, of R. L—It has been maintained by some that elec-
trical discharges in thunder storms are always from the earth to the
clouds. Our own opinion is that the reverse is most frequently the
case, but that diseharges from the earth to the clouds no doubt fre-
quently occur.

H. N. 8., of Mass.—The difference inJthe distance of the earth
from the sun at different parts ot its orbit, has probably an inapprecia-
ble efféct on the climate_of the earth or upon vatiations of weather in
any season.

A. H.M,, of Mich.—To blow off a tubular boiler at so high a
pressure as sixty pounds, would be apt to loosen the tubes. Thirty
pounds ought to clean it of all loese material that can be blown out.

J.C, of W, Va—We do not think your plan for a surface
condenser a feasible one, and therefore respecttully decline your com-
municstion.

8. R. B., of Ohio.—~You will find your inquiries in regard to
eotton presses answered in a communication published in another
column of the present number.

B. F. J., of Pa.—The incised lines on furniture are gilded in

the ordinary way with Mosaic gold. Furniture thus ornamented has no
specialname.

H. B., of Pa—Your definition of a horse power, and the re-

marks thereon, will not bear scrutiny. We respectfully decline your
communication.

Business and  Levsomal

1 ke Charge for Insertion under this head is One Dollar & Line. If the Notices
exceed Four Lines, One Dollar and a Half per line will be charged.

The paper that meets the eye of manufacturers throughout the
United States—Boston Bulletin, $4:00 a year. Advertisements 17c.a line
American Boiler Powder—A safe, sure, and cheap remedy for
scale. Send for circular to Am. B. P. Co., P. O., Box 815, Pittspurgh, Pa.
Steam Crane Cars, or Derrick Cars, wanted by Baltimore

Bridge Co., 49 Lexington st., Baltimore, Md.

For fire brick, fire clay, furnace tile, glass pots, stove linings,
sewer pipe, drain tile, garden vases, pedestals, hydraulic cement, plaster
of Paris, etc. Address D. R. Ecker, No. 135Smithfield st., Pittsburgh, Pa.

Spools of all kinds, and spiral shade tassel molds made by H.
H. Frary, Jonesville, Vt.

Automatic 10-spindle drill, 5,000 to 20,000 holes per day in
castors, etc. Tin Presses and Dies for cans. Ferracute Machine Works,
Bridgeton, N. J.

A young man who has studied surveying, wants employment,

' by asurveying or engineering party. Address J.C. Burruss,Carrollton,Ill.

Notice to bridge, car, and ship builders.—For sale at a great
sacrifice, a Daniels Planer, will plane 60 feet. Address M.F. Ackley, No.
1,203 S. 13th st., Philadelphia, Pa.

Address Geo. Ray, Philadelphia.

For first-class 15-in. swing screw-cutting engine lathes, drill
latheg, etc., address Star Tool Co., Providence, R. I.

Design for steam plow, 50c.

Tempering steel—new and imp’d process—for springs,cutlery,
etc. Saves labor and producesa better article. Address J. F.Dubber,
"2 Beekman st., New York.

See advertisement of Thomas’ Lathes in another column.

Peck’s patent drop press. For circulars, address the sole man-
ufacturers, Milo Peck & Co., New Haven, Ct.

Right for Sale.—Best thing out. Self-governing action and

re-action water wheel. Will vent large or small volume of water. Ad
dress Wm. E. Hill, Erie, Pa.

80 acres, having a 50-horse water-power in one of the best
counties of Iowa, for sale by D. C. Baker, Ottawa, Il1.

For Hub-mortising Machines, address Exeter Machine ‘Works,
Exeter, N. H.

Cold Rolled—Shafting,piston rods,pump rods,Collins pat.double
compression couplings,mnanufactured by Jones & Laughlins,Pittsburgh,Pa.

G. W. Lord’s Boiler Powder, 107 W. Girard ave. Phila, Pa.,for
the removal of scale in steam boilers is reliable. We sell on condition.

Aneroid Barometers made to order repaired, rated, for sale
and exchange, by C. Grieshaber, 107 Clinton st., New York.

For best quality Gray Iron Small Castings, plain and fancy
Apply to the Whitneyville Foundery, near New Haven, Conn.

Keuffel & Esser,71 Nassau st.,N.Y.,the best place toget 1st-class
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves

Foot Lathes—E. P. Ryder’s improved—=220 Center st., N. Y.

For tinmans’ tools, presses, etc., apply to Mays & Bliss, Brook-
lyn,N.Y

Mill-stone dressing diamond machine, gimple, effective, durable.
Also, Glazier’s diamonds. John Dickinson, 64 Nasgsau st., New York.

Glynn’s Anti-Incrustator for Steam Boiler—The only reliable
preventative. No foaming,and does not attack metals of boiler. Liberal
terms to Agents. C.D. Fredricks, 587 Broadway, New York.

For solid wrought-iron beams, etc., see advertisement. Address
Union Iron Millg, Pittsburgh, Pa., for lithograph, etec.

Machinists, boiler makers, tinners, and workers of sheet metals
read advertisement of the Parker Power Presses.

Diamond carbon, formed into wedge or other shapes for point
ing and edging tools or cutters for drilling and working stone, etc. Send
stamp for circular. John Dickinson, 64 Nassau st., New York.

To ascertain where there will be a demand for new machinery
or manufacturers’ supplies read Boston Commercial Bulletin's manufac-
turing news of the United States. Terms $4:00 a year.

Offivinl List of Patents,
Issued by the United States Patent Office.

FOR THE WEEK ENDING FEB. 8, 1870.

Reported Qpicially for the Scientific American.

SCHEDULE OF PATENT OFFICE FEES:
On each caveat
On ﬂlmfr each application for a Patent (seventeen years)
On issufn; a% eacn original Patent.

On appe al to Commissioner of Pate nts
On appllcanon for Reissue..

On application for Extensiol
On granting the Extension.
On #ling a Disclaimer ..
On an appl
On an application for Design (seven years)..
On an application for Design (fourteen vears) $30

In addition to which there are some small revenue- stamp taxes. Residents
of Canada and Nova Scotia pay $500 on application.

For copy of Claim of any Patent issued within 30 years

4 sketch ‘rom the model or drawing, relating to such portion

€ Claim COPErs, JTOM . c..cvuvsiiiiiinencrniiasesssananns

pward, but usually at the price above-named.

The full Specolﬂcatwn of any patent issued since Nov. 20,1366, at which time the

Patent Office commenced DYiNtNG tREM. ... vveeueeeerennasanennns 1°25

Ofiicial Copies of Drawingsof any patent issued since 1836, we can suppzy u
@ reasongble cost, the pricede upon the tof ¢

the number of views.
Fulinformation, as to price ¢f drawings, in _each case, may be had by address-
ing

Patent Solicitors, No. 37 Park Bow. New York
99,518.—CuT-OFF VALVE-GEAR.—A. W, Almqvist and F. W.

Ofeldt, New York city. .
99,519.—THRASHING MACHINE.—Benj.

Ayars, Greenwich,

N.Y.
99,5_21(1).—PHAY CRANE OR CARRIER.—B. P. Barackman, Lines-
ville, Pa.

99,521.—PuMp.—J. S. Barden, Providence, R. L.

99,522 —FLOORING.—Wm. Baum, Hoboken, N. J.

99,523 —WInDow SToP.—W. L. Beckwith, Olmstead, Ohio.
99, 524 —NECK-YOKE Tue.—Geo. Bennett, "New Pennington,

99, 525 —BASE BURNING FIRE-PLACE HEATER.—B. C. Bibb
and Philip Klotz, Baltimore, Md., assignors to B. C. Bibb.

99,526.—S1PHON.—J. A. Bostwwk New York city.

99 527 —SEDIMENT CHAMBER FOR LAMP PosTs.—G. C. Bovey,
Cincinnati, Ohio.

99,528.—METALLIC CARTRIDGE.—F. E. Boyd, Boston, Mass.

99 52).—WATER RESERVOIR FOR COOKING STOVES.—Esek
Bussey, Troy, N.Y

© 1870 SCIENTIFIC AMERICAN, INC.

99,530.—PUNCTURING AND TUBULAR STOPPER FOR SEALED
CaNs.—Alexander Campbell, Charlestown, Mass.

99,581.—RAILWAY.—Hiram Carpenter, New York city.

99,532.—WATER-WHEEL—Ira Carter, Champlain, N. Y.

99 533.—ADDING MACHINE—G. W. Chapm Brooklyn, N. Y.

99, '534.—STEP AND BOLSTER FOR COTTON SPINDLES.—C. H.
Chapman, Shirley; Mass.

99,535.—SHIFTING CUTTER THILL.—L. S Clark Bethel, Conn.,
agsignor to himself, G. S. Peck, and G. W. L,

99,536.—SEED DriLL—J. B. Cl emans, Kansas I1L

99,537.—TRAP.——Daniel Cole, Scott township, Pa

99,538.——GANG PrLow.—John Cox and Solomon Cox, Eugene
City, Oregon.

99,535, —RAILWAY CAR BRAKE—J. M. Crosby, Marathon, and
‘Wm. Ballard, Caroline, N, Y.

99,540.—F.LOAT1NG VELOCIPEDE.—O. A Dayvis, Brooklyn,N.Y.

99,541 —MALTING GRAIN.—Rudolph d’Heureuse, New York
city

99 543, SapIRON HEATER—Robert Drake, Newark, N. J.

99,543 —HAND CULTIVATOR.—Lewis Duvall, Big Spring, Ky

99,544.—MACHINE FOR EMBOSSING HATS.—RudOlph Eicke-
meyer, Yonlzers, N. Y.

99,545, —RAILWAY CAR BRAKE.—D. M. Elder, Monmouth, Il

99 546, —VELOCIPEDE.—G. D. Emerson, Calumet Mich.

99,547.-—~RAILWAY CAR WHEEL.—John N. Farrar Pepperell,
Mass., assignor to himself and G. E. Brown, South River, N J.

99,548 _TURBINE W ATER-WHEEL.—J. J. Faulkner, McMinn-

ille, T

99,549, — W ASHING MACHINE.—B, F. Fellman, Sellersville,Pa.

99,550 -——FRruIT JAR.—A. E. Fife, Rochester, N Y.

99,551.—PRINTING PRrESs.—Merritt Gally (assignor to Allen
Carpenter), Rochester, N. Y.

99.552. —WASHER AND WRINGER.—D’Alembert T. Gale,
Poughkeepsie, N

99,553, —TRUNK LOCK —E. L. Gaylord, Terryville, Conn.

99, 554 —G-AS-PRODUCING FURNACE.—Wm. Gerhardt, New
York c1ty, assignor to himself, Thos. Daffin, and Thos. Banes, Philadel:

99, BS5 —HORSE PoweRr.—C. H. Gifford, Potsdam Junction,

99, 556 —TFASTENING STOVE-DOOR LINING. —Henry G. Giles,
Troy, N.Y. Antedated Feb. .) 1810.

99, 557 —GUuN WIPER.—C. F. Gillette, Sparta, Wis.

99,558 — VEHICLE SPRING.—John Goller Los Angelos, Cal.

99,559.—NosE-RiNG FOR HoGs.—O. P. Goodman, Chillicothe,

Ohio.
99,560.—CORN-STALK CUTTING KNIFE.—Geo. D. Goodsell and
N. E. Babcock, Rockford, Ill.

99,561.—SCIENTIFIC PLAYING CARDs.—Caleb Goodwin, Chi:
cago, Ill.

99, 5()2 —RAILWAY CAR COUPLING.—Robt. Green ,Boonton,N.J.

99, 563 —MODE 0% CONNECTING PIT\IEN TO CUTTER BARS —
‘Wm. Green, Ashland, Ohio.

99,564, — VENTILATING MILLSTONES.—Amos Grube, West
Hempfield township, Pa.

99,565.—DOOR FOR CANNON STOVE.—Conrad Harris and Paul
W. Zoiner, Cincinnati, Ohio.

'99,566. — ANTI-FRICTION JOURNAL BEARING.—R. &. Hatfield.
New York city.

99,567.—VELOCIPEDE.—Q@. L. Haussknecht, Brooklyn, N. Y
Antedated Aug. 27, 1869.

99,568.—SHEET-MUSIC TURNER AND HOLDER.—F. J. Herpers
and M. M. Sommer, Newark, N. J.

99,569.— WATER-W HEEL.—G. A. Houston, Beloit, Wis.

99,570.—FURNACE.—Joseph B. Hoyt, Stamford, Conn.

99,571.—APPARATUS FOR SEPARATING GOLD AND SILVER
FROM PULVERIZED QUARTZ.—E. A. Hyde, Ann Arbor, Mich.

99,57%.—~METHOD OF ATTACIHING FLOAT AND SINKER TO
FisiiNGg LiNEs.—James Ingram, Troy, N. Y.

99,578 —FEED-WATER HEATER FOR STEAM GENERATORS.—
E. B. Johnson, Chicago, Ill.

99,574.—WORKING SCRAP AND OTHER IRON.—G. W. Jones,
Ormsby, Pa.

99,575.—PoTATO DIGGER.—G. W. Knight, Camden, N. J.

99,576.—OPERA CHAIR.—Bernhard Koechlipg, New York

city.
99, 51’7% —KEyv.—Joseph Linder, Seneca Falls, N. Y.
99, 578 —HOISTING MACHINE—Matthew Lynch New York

99, 579 —FENDER FOR FIREPLACE STOVE.—John Martino,
Philadelphia, Pa.

9,680.—FENDER FOR FIREPLACE STOVE.—John Martino,
Philadelphia,Pa.

99 581 .—FIREPLACE GRATE.—G. H. McElevey, New Castle,

99,582.—GRATE BAR.—Wm. McMonnies, Brooklyn, N. Y.

99,583.—MEDICINE FOR CURE OF FEVER AND AGUE.—Jacob
Hamton Morris, Eaton, Ohio

99,584, —GRATE.—Howell Mulford, Philadelphia, Pa.

99,585.—HOT-ATR FURNACE. —Edmund D. Norcross, Augus-

ta, Me.
99,586~ Loorx.—John R. Norfolk, Salem, Mass.
99,5687 —RAILWAY RAIL FASTENING.—William Palliser, of

the Army and Navy Club, Pall Mall, England, assignor to Joseph Valen-
tine Smedley.

99,588.—MANUFACTURE OF IRON AND GRANULATING THE
SAME.—Wm. H.Perry, Sharon, Pa.

99,589.—HAY GATHERER.— W. E. Phelps, Elmwood, I11.

99 590.—BASE-BURNING STOVE.—J. A. Price, Scranton Pa.

99,591.—HORSE POWER.—James M. Rand, Chicago, Ill.

99,592.—GROOVING MACHINE FOR SHEET-METAL.—Charles
H. Raymond, Southington, Conn.

99,593.—PIN FOR ARTIFICIAL TEETH.—Hiram M. Raynor,
New York city.

99,594.—CLOTHES WASHER AND DRYER.—Edwin Rees, Stod-
dartville, Pa.

99,595.—MODE OF SPLITTING Rock.—John Robb, New York

city.
99,596.—SAW FRAME.—Thomas H. Rollins, Detroit, Me.
99, %?7 .—SUSPENSION BRIDGE.—Jarvis Royal, White Rock,

99,598.—DENTAL ARTICULATOR.—George F. Schaffer, New
York city.

99,599.—PLANING MACHINE.—John B. Schenck, Matteawan,

N. Y.

99,600.—SAWING MACHINE.—J. B. Schenck, Matteawan, N.Y.

99,601.—CARRIAGE STOP.— William Schoch, Plumstead-
ville, Pa.

99,602 —STEAM ENGINE.—Peter Shellenback, Middletown,
Ohio, and John Harton, Seymour, Ind.

99,603.—MOP AND SCRUBBER EAD —E. H. Shoemaker and
Samtel McCleery, Franklin couaty, O

99,604.—BooT PATTERN.—Elias Shopbell Ashland, Ohio.

99, (%)5 l—lt;TEEDLE WRAPPER.—Alfred Shrimpton, Redditch,

nglan

99, 606 —ROTARY PROVISION SAFE.—Austin Sly and Samuel
S.Ford, Lebanon, N. H.

99,607.—CARRIAGE AXLE Box.—Alfred E. Smith, Bronxville,;

N.Y.
99, 608 — LAUNDRY BENcH.—Albert H. Spencer, Providence;

99, 6109 ;SADIRON HEATER. — Ferdihand Stadler, Philadel-
phia, Pa
99,610. —CoMPOSITION OR FILLING FOR COACH PAINTERS.—
John W. Tully, Delano, Pa.
99,611 —MECHANICAL MOVEMENT. — James C. Vancleave;
Hamburg, Arkansas.
99,612 —CHURN.—Richard P Wells (assignor to himself and
John P. Comly), Dayton. Ohio.
99, 613 —COOKING STOVE.—Alexander White (assignor to him-
self, Alexander H. Hammond, and Isaac D. Ruggles), Geneseo, I1l.
99, §}4 —CURRENT WHEEL. — Eugene A. White, Boston,
ass.
99,615.—MANUFACTURE OF YEAST FOR DISTILLERS.—Joseph
‘Wolff, Lexington, Ky.
99,616. —_FARE BOX FOR STREET CARS.—W. W. Wormood
(assignor to himself and C. Hathaway), Dubuque,Iowa.

99,617.—GRAIN PLATFORM FOR HARVESTERS.—John P,
Adriance and Thomas S. Brown, Poughkeepsie, N. Y.

99,618.—COMPOSITION FOR PREPARING WO0OD FOR PAINTING.
—John Babcock, Cambridgeport, Mass.
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99,619.—NECKTIE.—John Bachelder, Norwich, Conn.

99.620.—HAsP FASTENING FOR FRUIT CRATES.—Francis R.
Baird, Norfolk, Va.

99,621.—STEP LADDER.—John H. Balsley, Dayton, Ohio.

99, 622 —BRACKET HINGE FOR LADDERS.—John H. Balsley,

ayton, Ohio.
99, b2 —CHAIN SHACKLE. — Elijah Bangs, Provincetown,
Mass.

99,624.—MANUFACTURE OF STEEL.—Julius Baur, New York

city.
99,625.—CULTIVATOR.—Daniel G. Benner, Holmesville, Ohio.
99,626 —VI1sE CLAMP.—Bror Folke Bergh, Boston, Mass.
99,627.—PACKING FOR STEAM ENGINES, PuMPSs, ETC.—Wm.
Beschke, Philadelphia, Pa.
99,628.—PRESERVING FRUITS, VEGETABLES ETC.—Lyman

Bradley and Thomas D. Phillips (assngnors to themselves, and A. D.
Denny), Buffalo, N. Y.

99,629.—AERIAL SHIP.—Martin Baun, Cape Vincent, N. Y.

99,630.—AMALGAMATOR.—J ohn C. Brewster, New York city.

99,6831.—BASE FOR SUMMER PIECE AND GRATE FRAME.—
Andrew Brown and Wm. Patterson, Brooklyn, E. D.,

99,632.—RAILWAY CAR COUPLING. —Leopold F Buschmann
New York city.

99, 633 —CORSET FASTENING.—Wm. B. Cargill, Waterbury,

99, 634 —BELT TIGHTENER.—M. C. Chamberlin and A. Claw-
son, Plain View, Minn. Antedated January 29, 1870.
99, 635 —FouNTAIN PEN.—Richard H. Chlnn ‘Washington,

99, 636 —BeD BorToM.—I. A. Clippinger and Samuel S. Pratt,
Newton, Iowa. Antedated January 28, 1870.

99,637.—TREATING ARGILLACEOUS LIMESTONES TO OBTAIN
HYDRAULIC CEMENT, ETC.—Frangois Coignet. Paris, France, assignor
to ‘“ Coignet Agglomerate Company of United States,” New York cxty

99,638 —MACHINE FOR BENDING RAKE TEETH.—Columbus
Coleman, Allegheny City, Pa.

99,639. —RUDDER FOR VESSELS. — Stephen G. Coleman.
Providence, R.

99,640.—GRATE BAR —Henry Collinson, Dorchester, assignor
to himself and N. M. Hazen, Andover, Mass.

99,641.—MACHINE FOR COMBING COTTON, ETC.—Hezekiah
Conant, Providence county, R. I.

99,642.—FURNACE GRATE BAR.—Jonathan Cone and William

: K. Kelly, Bristol, Pa.

99,648 —HORSE HAY RAKE.—John H. Cook (assignor to Ha-

erstown Agricultural Implement Manufacturing Company), Hagers-

99 644 —TOY —C. L. Combs, Washington, D. C.
99,645.—OVEN.—Alexander Crumble, Jersey City, N. J.
99,646.—FIRE Prua.—Jas. Curran, Baltimore, Md.
99, (%43 —KNITTING MACHINE NEEDLE.—J. F. Daniels, Lake
1llag
99,648. —MOP AND RUBBER SCRUBBER.—B. C. Davis (assignor
og one third to W. M. De Long, and one third to W. F. Mills), Bingham-

n,N.Y.
99,649.—B1B Cock.—J. H. Davis, Allegheny City, Pa.
99,650.—ANGLE-VALVE Cock.—J. H. Davis, Allegheny City,

P

2. R

99,661.—GLOBE-VALVE Cock.—J. H. Davis, Allegheny City,
Pa.

99,652.—CHECK-VALVE Cock.—J. H. Davis, Allegheny City,

Pa.

99,653.— VAL.VE COCKS MADE OF CAST IRON AND SUBSEQUENT-
LY ANNEALED.—J. H. Davis, Allegheny City, Pa.

99,664.—MACHINE FOR MAKING PAPER TwINE.—R. V. De
Guinon, South Bergen, N. J.

99,655 —P1ANO.—A. F. Dessau, Washington, D. C.

99,656.—SHEET-METAL ROOFING.—Joseph Diehl, Clayton, Pa.

99,657.—SHAFT COUPLING.—C. F. Du Vall, Milwaukee, Wis.
Antedated Feb. 5, 1870.

99,668.—BRICK MACHINE.—Thomas Ellis and W. A. Ellis,
Philadelphia, Pa.

99,659.—SEecTIONAL, FLY WHEEL—H. L. Farr (assignor to C.
A Greenleaf, J. L. Mothershead and Edwin J. Peck), Indianapolis,

99, 660 —MACHINE FOR MEASURING HORSES FOR COLLARS.—
W H. Flynn, Someryville, Mass., assignor to himself,T.J. McCormiek,
and E.P.Edstrom, Jr.

99,661.—WRITING SLATE.—J. H. French, Albany, N. Y.

99, 662. —FRUIT JAR.—Wm. Galloway, Phlladelphla Pa.

99 663. —ATMOSPHERIC TRANSPORTATION. — R. H. Gilbert,
Washmgton,

99,664. —CORSET Z_T. 8. Gilbert, Birmingham, Conn.

99,665.—EXPLODING COMPRESSED PowDER.—Edwin Gomez,
New York city.

99,666.—METALLIC CARTRIDGE.—Edwin Gomez, New York
city.

99,667.—TURNTABLE.—Clemments A. Greenleaf, Indianapolis,
Ind.

99 668 —TowEL DrRYER.—Selim Elijah Grout, West Concord,

99, 669 —SPRING POWER.—A. C. Hallam and J. W. McKee,
Brookl n, E.D,,N.Y.

99,670. ——%(NITTING MAacHINE—H. V. Hartz and Julius Feiss,
Cleveland, Ohio.

99,671.—SHIPPING AND UNSHIPPING Hooks.—Noah Haver-
male, Canton, 111.

99,672. — WRITING DEsK. — William Hofer,

Conn.

99,673.—APPARATUS FOR DRYING FISH AND OTHER SUB-
%TANCES .—William J. Hooper, Theodore Hooper, and Orazio Lugo, Bal-
1more,

99,674 — TWISTING TUBE FOR SPINNING.—C. D. House, Lake
Vlllage agsignor to O. G. Neal, Laconia, and J.F. Adams, Manchester,

99, 675. .—EXTENBIBLE ADVERTISING FRAME.—D. G. Howell,
Danby.

99,676. —WASHBOARD —J. H. Hubbell, West Salem, Ohio.

99, 677. —SMELTING AND REFINING IRON.—W, W. Hubbell,
Philadelphia, Pa.

99,678.—RAILWAY CAR BRAKE.—E. N. Huntsman (assignor to

to himself, W.M. Claney, I. L. Miller, and J. T. Blair), Allegheny, Pa.
Aatedated Jan. 31, 1

99,679. —FLEVATED RAILWAY.—W. Hyde (assignor to him-
self and W. Townsend), New York city.
99, 680 —DOUBLE-ACTING PuMp.—William H. Ivens, Trenton,

99 681 —DOUBLE-CYLIKDER FORCE PuMP.—Wm. H. Ivens,
Trenton, N. J.

99,682.—MACHINE FOR MOLDING, ROUNDING, CHANNELING,
AND STAMPING SOLES OF BOOTS AND SHOES. —Albert Jeffers, Lynn,

99, 683 —METHOD OF FOorRMING TEETH ON ROLLERS.—Asa
Johnson, Brooklyn, N, Y.
99,684 —MACHINERY ¥OR CORRUGATING AND MOLDING SHEET

METAL.—Asa Johnson, Brooklyn, N. Y., assignor to himself and W. H.
Johnson, New York city.

99,685.—POWER WASHING MACHINE. —Jose Johnson, New
York city, assignor to himself and Joseph W. Oskman, Brooklyn,

99,686. —CROSS-HEAD SHIFTER.—Charles R. Joyce, Alexan-
dria, Va.

99,687. —MACHINE FOR SPREADING ToBAccn LEAVES.—M. M.
Kluck (assignor to himself and Herman Glafeke), Hartford, Conn.

99,688.—VAPOR BURNER—J. C. Love, Philadelphia, Pa.

99 689.—VAPOR BURNER.—J. C. Love, Philadelphia, Pa.

99 690.—CARTRIDGE SHELL EXTRACTOR.—J. M. Marlin, Hart-
ford, Conn.

99, 691 .—CARRIAGE WHEEL—R. W, McClelland, Springfield,

99, 6?ﬂ2 .—REGISTER AIR FLUE.—Wm. L. McDowel, Philadel-
phia,

Pa.
99 693 —REvVOLVING FIRE-ARMS.—John C. Miller, Danville,

99, 694 —OVEN.—Daniel Moore, Davenport, Iowa.
99,695 —HARVESTER CUTTER.—C. K. Myers, Pekin, agsignor
for one-half to Horace Turrell; Tazewell county, Ill

99,696.— W 00D-TURNING LATHE.—N. Norms, C. 8. Black, and
H. 8. Black, Buchanan, Mich.

99,697 —STOVE LEG.—W. R. Oatley, Rochester, N. Y.
99,698 —CALIPER.—~T. C. Page and G. W, Hadley,

Masa.

99,699. —MACHINE FOR PICKING COTTON AND OTHER W ASTE.
—G. F. Palmer, Rochester, N.H.

New Haven,

Chicopee,

99,700.—HAT-s1ZING MACHINE.—Augustus Pelisse and Fran
cis Degan, Newark, N. J.

99,701, —KNIFE GUARD.—Dan Perry, North Providence, R. 1.

99,702, —DEVICE FOR SECURING SHOVELS AND PLOWSHARES

TO STANDARDS.—Joshua Pierpont (assignor to himself and S. S. Tuttle),
La Harpe, Ill.

99,703.—TrRUss.—Daniel Pomeroy, New York ¢ity, and Wm.
Pomu‘oy, Brooklyn, N.Y.

99,704.—SEwINe MAcHINE.—Alonzo Porter (agsignor to him-
self, E. G. Marshall, and S. R. Young) Rochester, N. Y.

99,705.—HAmMER.—J. P. Radley, Albany, N. Y.

99, 706 —SCAFFOLD AND LADDER.—J. E. Ranch, Selin’s Grove,

99, '17071—dFLANGING APPARATUS.—Edward Regan, Indianapo-
is, Ind.

99,708, —STRINGING AND TUNING PIANOFORTEs.— William
J. dechards, Ferdinand M. Sofge, and Joseph H. Richards, La Fayette,

99, 709 —SPLINT FOR FRACTURE OF CLAVICLE, ETC.—Haynes

L. Richardson (assignor to Wm. Pomeroy, Daniel Pomeroy, and J. R.
Pomeroy),New York city.

99,710. —MACHINE FOR TARRING PAPER FOR RooriNg, ETC.
—John Roberts, Waltham, Mass., assignor tto himself, C. Hart Smlth
Baltimore, Md., yand Levi Wlllcut Boston, Mass.

99,711.—JOURNAL Box.—J. T. Robinett (assignor to himself,
Wm. Mahone, and J. P. Minetree), Petersburgh, Va.

99,712 —CASTTNG AUGUR GATE HINGE.—Benoit Roux (as-
signor to M. Greenwood & Co.), Cincinnati, Ohfo. ) .
99,713.—FISH NeT.—P. G. Sablns, ‘Westport, assignorto him-

self and W. H. Pierce, Fall River, Mass.
99,714.—S8t0oP Cock.—Joseph Seeberger, Troy, N. Y.
99.715.—HosE CoUuPLING.—George Sewell, Brooklyn, N. Y.
99,716.—MoLpING CUTTER.—T. J. Sha.nnon (assignor to him-
self and J. L. Haven & Co.), Lawrenceburg, Ind.
9,717.—LIFTING JACK.—Amenzo Shaver, Warnerville, N. Y.
99,7 18.—ToAsT RAck.—Daniel Sherwood (assignor to Woods,
Sherwood & Co.), Lowell, Mass.

,i19.—HARROW.—Henry Shirk and Cyrus Shirk, Lebanon,

Pa.

99,720.—CHURN.—J. W. X. Smith, Independence, Iowa.

99,721.—CARTRIDGE.—W. H. Smith, Charlestown, Mass.

99,722 —DEVICE FOR VENTILATING, COOLING OR WARMING

BEDS.—D. E. Somes, Washington, D. C.

99,723.—LocoMOTIVE TENDER LOADER.—A. H. Spencer,
Providence, R. 1.

99,724.—BUTTON FASTENER FOR SHOES.—C. F. Spencer,
Rochester,N. Y.,

99,725.—WATER COOLER.—J. H. Stone, Philadelphia, Pa.

99,726.—FENDER FOR FIREPLACE HEATERS.—David Stuart
and Lewis Bridge (assignors to Stuart, Peterson & Co.), Philadelphia,
Pa. Antedated Aug. 9, 1869.

99,727.—AUTOMATIC WATER CuT-OFF.—D. F. Sweet (assignor
to himself and L. A. Leighton), Osetgo, Mich.

99,728, —PROCESS OF TREATING PETROLEUM.—J. A. Tatro,
Hartford, Conn.

99, 729 —NUuT FOR SCREW BoLTS.—N. Thompson, Brooklyn,

99, 730 —_DRAFT BAR FOR HORSE CARS. —Joseph Trent, Mill-
erton, N. Y.

99, ’731 —Crip FOR HarRNEss.—Charles M. Tripp, Pittsburgh,

99, Z32 .—STREET RAILWAY CAR.—M. P. Turner, Des Moines,
owa.

99,733.—EXPELLING VOLATILE MATTER FROM PEAT AND
OTHER MATERIALS.—T. G. Walker, New York city.

99,784.—WATER ELEVATOR.—B. Wieland, Oneco, I1l., and
D. 8. Young, Monroe, Wis.

99,735.—CLEANSING PAPER WHEN REDUCED TO PULP FROM
COLORING MATTERS.—S. W. Wilder, Lawrence, Mass.

99,736.—SAFETY Box FOR BANK PORTERS.—Wm. Wiler
(assignor to himself and Lucien Moss), Philadelphia, Pa.

99,737.—APPARATUS FOR TRANSMITTING POWER.—Blasius
‘Williams, Jefferson, Texas.

99,788.—ARTIFICIAL FUEL.—Henry Wurtz (assignor to J. L.
Graham), New York city.

99,739.—COMPOSITION FOR MOLDING PICTURE FRAMES, ETC.

—%—Ieury ‘Whurtz (assignor to himself and James L. Graham), New York
city. .

99,740.—PREPARING ANHYDROUS GRAHAMITE—H. Wurtz
(assignor to J. L. Graham), New York city.

99,741.—CHEMICAL PRODUCT CALLED FUSED OR ANHYDROUS
GRAHAMITE.—Henry Wurtz (assignor to J. L. Graham), New York

city.
99, 742 .—UNIVERSAL JOINT.— Anton Zwiebel, Burlington,

99, 743 —SEWING MACHINE—W. T. Smith, West Zanesville,
Ohio, assignor to himself and W. T. Maher.

REISSUES.

3,821.—CorN PopPER.—J. H. Bigelow, Worcester, Mass.—
Patent No. 93,271, dated Aug. 3, 1869.

8,822, —HORSESHOE.—G. T. Chapman, New York city.—Pat-
ent No. 74,892, dated Feb, 25, 1868.

3,823 —STop VALvE—J, H. Davis, Allegheny Ciyy, Pa.—Pat-
ent No. 85,288, dated Dec. ’El 1868.

3,824.—CEMENT WATER PIPE—Edwin Dayton, Meriden,
Conn.—Patent No. 71,465, dated May 5, 1868.

3,825.—SEWING MACHINE.—G. 1. Dulaney, Mechanicsburg,
Pa.—Patent No. 387,617, dated Feb. 10, 1863.

3,826.—REFLECTOR.—Division A.—I P. Frink, New York
city. Patent No. 1,249, dated April 17, 1860.

3,827.—REFLECTOR.—Division B.—1I. P. Frink, New York city.
—Patent No. 1,249, dated April17, 1860.

3,828 —PNEUMATIC PUMP, —W. H. Ghuild,” Williamsburg, N.
Y.=-Patent No. 51,175, dated Nov. 28, 1865. .

3,829.—BRANCH STOP COCK FOR MAINS.—R. A. Hill, Wash-

ington, D. C., for himself and H C. Lane, assignee of R. A. H111 —Pat-
entwNo. 90, .:41 dated May 25, 186!

3,830. —MACHINE FOR GRINDING AND PRESSING APPLES,

GRAPES, ETC.—C. B. Hutchinson, Auburn, N. Y.—Patent No. 37,679, dat-
ed Feb. 3, 1863.

3,831.—CoTTON-SEED HULLERS.—Pierre P. J. Martin, Paris,
France.—Patent No. 29,393, dated July 31, 1360.

3,832.—DENTISTS’ TooL RAck.—I. A. Salmon, Boston, Mass.
—Patent No. 62,368, dated Feb. 26, 1867.

3,833 —METALLIC CARTRIDGE.—Rollin ‘White, Lowell, Mass.
—Patent No. 33,805, dated Nov. 26, 1861.

DESIGNS.

3,837 and 3,838.—CARPET PATTERNS.—J onathan Crabtree (as-
signor to Wm. Hogg, Jr.), Philadelphia, Pa. Two Patents.

3,839.—METAL CAN.—Horace Everett, Philadelphia, Pa.

3,840.—BREAD T0ASTER.—Samuel Fawcettand H. R.Corkhill,
Rochester,N. Y.

3, 841 —EQUESTRIAN STATUETTE. — Nicholas Muller, New

3, 842 —-]%APTISMAL Font.—Daniel C. Ripley, Birmingham,
3, 843 —GROUP OF STATUARY. — John Rogers, New York

3 844 —PAIR OF GATE HineEs.—Benoit Roux (assignor to M.
Greenwood & Co.), Cincinnati, Ohio.

3,345.—SATCHEL FASTENING.—George Sieben (assignor to
J.H. White), Newark, N. J.

APPLICATIONS FOR EXTENSION OF PATENTS,

SHEEP SHEARS.—Robert M. Wilder, of Coldwater, Mich., has applied for
an extension of the above patent. Day of heating April 20,1670,

CONSTRUCTION OF ARTIFICIAL LE@s.—Williami Selpho, New York city,
hasg petitioned for an extension of the above patent. Day of hearing April
20, 1870.

HAND Saws.—J ackson Gorham, Bairdstown, Georgia. has petitioned for
the extension of the above patent. Day of hearing April 27, 1870.

MAKIXG Brass KETTLES. — Frederick J. Seymour, Jr., Wolcottville,
Conn., has applied for an extension of the above patent. Day of hearing
April 27,18170.

METHOD OF SECURING TYPES ON RoTaRY BEDS.—Richard M. Hoe, New
York tcity, has petitioned for an extension of the above patent. Day oy
hearing July 20, 1870.
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AN, 5. Dutent Offive,
How fo Ohtain Letters Patent

NEW INVENTIONS.

Information about Caveats, Extensions, Interferences,
Designs, Trade Marks; also, Foreign Patents,

For a period of nearlytwenty-five years, MUNN & CO. have occupied
the position o fleading Solicitors of American and European Patents, and
during this extended experience of nearly a quarter of a century,they have
examined not less than fifty thousand alleged newinventions, and have
prosecuted upward of thirty thousand applications for patents, and,in ad-
dition to this, they have made, at the Patent Office,over twenty thousand
preliminary examinations into the novelty of inventions, with a careful re”
port on the same.

The important advantages of MUNN & CO.’S Agency are,that their prac-
tice has been ten-fold greater than that of any other Agency in existence,
with the additional advantage of having the assistance of the best profess-
ional skill in every department, and a Branch Office at Washington, which
watches and supervises, when necessary, cases as they pass throug'h official
examination.

.@® CONSULTATIONS AND OPINIONS FREE.
Those who have made inventions and desire a consultation are cordially
invited to advise with MUNN & CO.who will be happy to see them in person
at the office, or to advise them byletter. In all cascs,they may cxpectan
HONEST OPINION. For such consultations, opinion,and advice,NO CHARGE
ismade. A pcn-and-inksketch and a description of the invention should

be sent.

TO APPLY FOR A PATENT,
A modelmust befurnished, not over a foot in any dimension. Send model
to MUNN & CO.,37Park Row,New Yor:t, by express, charges paid, also, a
description of the improvement,and remit $16 to cover first Government
fee,and revenue and postage stamps.

The modelshould be necatly made, of any suitable materials,stronglyfas-
tened, without glue, and neatly painted. Thc name of the inventor should
be engraved or painted upon it. When the invention consists of an improve-
ment upon some other machine, afull working model of the whole machine
will not be necessary. But tiic modcl must be sufliciently perfect to show
with clearness the nature and operation of the improvement.

PRELIMINARY EXAMINATION

Ismade into the patentability of aninvention by persona searchat the
Patent Office,among the modelsof the patents pertaining to the classto
which the imprevement relates. For thisspecial search,and areportir
writing, afee of $5is charged. Thissearchismadeby acorpsofexaminer
of long experience.

Inventors who employ us are not required toincur the cost of 2 prelimi
nary examination. Butitisadvised in doubtfulcases.

COST OF APPLICATIONS.

When the modelisreceived, and first Governmentfee paid, the drawings
and specification are carefully prepared and forwarded to the applicant for
hig signature and oath, at which time the agency fce is called for. This fec
is generaliy not over $25. The cases are exceptionally complex if a higher
fee than §25iscalled for,and,upon the return of the papers, they are filed at
the Patent Ofiice to await Ofiicial examination. If the case should be rejcct-
ed for any cause,or objections made to a claim,the reasons are inquired into
and communicated to the applicant, with sketches and explanations of the
references; and should it appear that the reasons given are insuflicient,the
claims are prosecuted immediately, and the rejection sct aside, and usually
Without Extra Charge to the Applicant.

MUNN & CO.are determined to place within the reach of those who con
flde to them their business, the best facilities and the highest professional
skill and experience.

The only cases of this character, in which MUNN & CO. expect an cxtra
fee,are those wherein appeals are taken from the decision of the Examiner
after a second rejection ;;7and MUNN & CO.wish to state very distinctly,that
they have but few cases which can not be settled without the nccessity of
an appeal; and before an appealis taken, in any case, the applicant is fully
advised of all facts and charges,and no procecdings are had without his
sanction ; so that all inventors who employ MUNN & CO. know in advance
what their applications and patents are to cost.

MUNN & CO.make no charge for prosecuting the rejected claims of their
own clients before the Examinersand when their patents are granted, tha
invention is noticed editorially in the SCIENTIFIC AMERICAN.

REJECTED CASES.

MUNN & CO. give very special attention to the examination and prosa-
cution ofrejected cases filed by inventors and other attorneys. In such
casesafee of $5isrequired forspecial examination and report, ancl in case
of probablesuccess by further prosecution, and the papersarefound toler-
ahlywellprepared,MUNN & Co. will take up the case and endcavor to get
itthrough fora reasonable fee,to beagreed uponinadvanceof prosecution

CAVEATS
Are dcsirable ifan inventor is not fully prepared to apply for a Patent. A
Caveat affords protection, for one year,against the issue of a patent to an-
other for the same invention. Caveat papersshould be carefully prepared.

The Governmentfee on filing a Caveat is $10,and MuUNN & Co.’s charges
for preparing the necessary papers-are usually from $10 to $12.

REISSUES,

A patent when discovered to be defective, may be reissued by thcsgurren-
der of the original patent, and the filing of amended papers. This procced-
ing should be taken with great care.

DESIGNS, TRADE MARKS, AND COMPOSETIONS
Can be patented for a term of ycars, also,new medicines or medical com-
pounds, and uscfulmixtures of all kinds. When the invention consists of a
medicine or compound, or a new article of manufacture, or a new compo-
sition,samples of the article must be furnished, ncatly put up. Also, send
a full statement of the ingredients, proportions, mode of preparation,
uses,and merits.

PATENTS CAN RE EXTENDED,

All patents issued prior to 1861, and nowin force, may be extended fora
period of scven years upon the presentation of proper testimony. The ex-
tended term of a patentisfrequently of much greater value than thc first
term ; but an application for an cxtension,to be successful, must be care-
fully prepared. MUNN & Co. have had a larze experience in obtaining ex-
tensions, and are prepared to give reliable advice.

INTERFERENCES
Between pending applications before the Commissioners are managed and
testimony taken; also, Assignments, Agreements, and Licenses prepared.
Infact,thereis nobranchof the Patent Businesswhich MUNN & Co. arc not
fully preparcd to undertake and manage with fidelity and dispatch.
FOREIGN PATENTS.

American inventors should bear in mind that {ive Patents—Ameri-
can, English, French, Belgian, and Prussian—will secure aninventor exclu-
sive monopoly to his discoveryamong ONE HUNDRED AND THIETY MILLIOXNS
of the most intelligent pcoplein the world. The facilities of business and
steam communication are such, that patents can be obtained abroad by our
citizens almost as easily as at home. MUNN & Co. have prepared and faken
alarger number of European Patents than any other American Agency.
They have Agents of great experience in London, Paris, Berlin, and other
Capitals.

A Pamphlet, containing a synopsis of the Foreign Patent Laws, sent frec.

Address MUNN & CO., 87 Park Row.New York.
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This Blustrated Weckl!y Jourmal of
Practical Information, Art, Science,
Mechanics, Invention, Chemistry, and
Manufactures---Entered its Tewenty-1Eiti
Year on the 1st of January.

The SCIENTIFIC AMERICAN - at the head of the
Industrial Journals of the wor point of Circulation
and Influence. .

Every number has Sixteen . - - 'rial pages, embel
lished with Engravings of New ¢ ntions, Machinery,
Tools for the Workshop, House il Farw, also Pullic
Buildings, Dwelling Houses,and Engineering Works.

The Illustrated Department of the SCIENTIFIC AMERI-
CANis a very striking feature, 2nd has elicited the praise
of the Press; and all articles appearing in its columns
are written in a popular and instructive style.

Any one sending

10 Names for 1 year, and $30, will receive one picture
20 ¢ w« 50, e “« w

30 ¢ s 13, i twa picinres.
40 ¢ s 190, s Lrag

50 “ 12, .‘

Competitors for the above prizes ad i names
at any time and from any postof For [ull pavticu-
lars and sample copies of tle Bornwiric LECAN,
address the Publishers.

Terms of the SCIENTIFIC AMERICAN: Single copies
one year, $3'00; six months, $1'50; ancd one dollar for
four months. To Clubs of ten and npward, &2-50 each
per annum. MUNN & CQ.
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MACHINE. This Machine will stiteh, hem, fell, tu
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We will pay $1000 for any machi zer,
more beautiiul, ormore elastic seam than ours. 1t makes
the “Flastic Lock Stitch.” Every second stitch can be cut
and still the cloth cannot be pulled apart without tearing
it, We pay Agentsfrom$75 to 8200 n.rmonth and expen-
ses, or a conunission from which twice that amount can
be made. Address SECOMB & CO.,
Pittsburgh, Pa., Boston, Mass., or St. Louis, Mo.

CAUTION.—Beware of all Agzents se'ling Machines un-
der thie samename as ours, unless they ¢.:n show a Cer-
tificate of agency signed by us. We ghall not hold our-
selves responsihle for worthless Machines sold by otiier
parties,aiid shall prosecute all parties either selling or
using Machines underthisname to the ful! extent of the
law, uniess such Machines were obtained from us or our
Agents. Do not be impesed gpon by parties who copy
our advertisement and tircUlars, ana offer worihless
Machines at a less price.

INVENTORS, AGENTS, MERCHANTS,
and all Dealers in Patents or Patented Goods, should
subscribe for the PATENT STAR, devoted to their In-
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OR THE BEST STEAM JACKET KET-
tles, made without Bolting or Packing for High
Pressure Steam, address E. WHITELEY, I

terests, Terms 50c. per year. Send stamp for sample to
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stiles at once, at the rate of 50 mortises per minute ; dis-
carding chisels and substituting cutters that leave the
mortise clear of chips. M. BUCK, Ag’t, Lebanon, N. H.

Chas. E. Ewmery,

IVIL AND MECHANICAL ENGINEER,
No. 7 Warren st., New York.
rawings and Specifications furnished. Steam Ma-
chinery practically testce. Inventions examined for
Capitalists. Refers, by permission, to Horatio Allen,
fsq., Capt. John Ericsson, C. H. Delainater, Esq., Hecker
& Bro.,and other eminent enginecrs and manuiacturers
TEAM ENGINES AND BOILERS, NEW
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is only one of many secr ets on hunti
tained ip the “ Humters’ Guide and '1'y

fAshi

Tt tells all about hunting, trapping,
canoes, traps, etc, etc. How to tan it
ing secrets, ete.,etc. 29,000 sold already. ¢
day. You can get itfor2sc..and it is worti 3 any
man or boy. Send on_your ‘“‘quarter” to thie Sole Pub-
lishers, HUNTER & CO., Hinsdale, N. I.

0 AMATEURS.— .

Tor Sale—One ot Holtzn}ép(‘el’s Tiegt Lathes, with

a great variety of Chucks and Cuttars, for Ornamental

Turning. Also, Apparatus for Curv:linear and Spiral

Turning. Sliding Maundrel, with screw guides, over-head

motion, slide rest, and over 100 tools metaland wood

turning, ornamental drills, etc., efc. Price $i000—iess
than one half original cost. Apgl]%to R

J NO. E. HYDES &

22 Maiden Lane,

LOOK AT

The Bright Side.

It is a paper of sixteen illustrated quarto pages, pub-
lished monthly at 50 cents a year, “for ail chiliren.” ‘the
very best writers. Large premiumms forclubs. Thice
months on trial for 10 cents, Send for it and where
you saw thisadver tﬁ%%nt. Specimen coy

s
ew Yorl.

ner
L.
N & TRUE, Pu ey,

ago, I,

Y CRANDELL’S IMPROVEMEN'S addc

'he most complete and BEST KNITTER IN TILE WORLD.

We mean what we sav,and will forfeit one theusand dol-

lars if what we claim isn’t true. For circular and sawpic

stocking, address, inclosixbg stamp,
D. ORN

s 0., .
1 and 3 Market st., lschester, N, Y.
TO INVENTORS

Patent Right Men, elc.,

WOOD’S MUSEU L MinCi

CHANICY AR,
OTICE.—The Engine, Machinery,Shaiting,
and all apparatus requisite forthe ixhibition of
Miachinery and Working Models fu x{( nd uall of the
ERPETUAL HANIUE FAYl
Being nO\grea:gy,}i\* b v ’L.\‘\'un.ﬁ()l"w are hereby
notiﬁed that they and motice power
By immediate applica G W QOD
Manager of Wood’s M
f¥romevery partof the U

Saved.—“I ha_(i it

1tho 10,
y

all in a lett
1 Lour P

Then you are lucky indeed. 3o ¥
on all the tricksand trapswi :
«Banner.” fvery atteropt ab
inits columns. It employs a sy
City to unearth rageality. rocut
the February number, see thoe
It is a large, 40-column, 8-pug::,
papner, crammed full of real,
ind money-saving exposu of rasealit
“after thousand of the supe ctoel plat
‘ave gone yo thousands of gratificd reade: t
fuion. Do youw not want Longfellow’s bqaunfu.l heroine
“ Evangeline ?” Lo 35 1% by 2 feet in size, on elegang
17lage paper. We will monnt it carefuily on a roller ,:md
wexd it to you prepaid. Wijl give you the * Banner ” for
a whete year for only 75 cents, nol one half the price of
the platé ajone. Specimens b cents, Send your address
and only 75 _ceatg {0 “STAR SPANGLED BANNER,”
Hinsdale, N. H.

Thousand
wmgeline”

5& J New York. Soluble Glasg, or Silicate of Sode and
w3h, in all forms. Crude Materials for Glass, Steel,
« Porcelain Manufacturers. Best Manganese, 94 per
sent. Tu ten, Spiegeleisen, Teldspar, Ilint, Fluoric
Acid, Gxi , Cobalt, Antimony, Cosper, Asbestos, Alu-
miuim, Blood-stone, Black Liead, Zatire, ete.
The rarest chemical preparations made to order.

1_ "ENRY W. BULKLEY, ENGINEER,

Mechanical Designs, Detail Drawings, Estimates,

ete., 70 Broadway, New York.
WOODEBURY'®S PATENT
3 PP add

laning ane
and Molding Machines,Gray & ¢
sy Arbors, and other wood wo
8, AL WOOIS 9
___Bendjor Cire

EWING MACHINT

]

TOOLS—Consisting
of 3,4, and 6 =pindie d three 8izes serew nma-
cilines, tapping machines, milling machines, cam eut-
ters, cubior grinders, 12 and 13-ineh cv > and speed
lahes. Also engine lathes, 19 (o Ri-inL swing 3 crank and
gearved planers of seversl sizes; ndle drills;
planer centers and chucice, and ure water
power spparatus forrunning priu ses, blowing
ns,ete., v for dulivery b
THL PRATT & WHITNEY COUMPANY,
Hartfurd, Conn.
OLLS, TPLASERS
LD & SONS
Planer (o be

Maeld xcri‘,l{:.
v,with Pat. &3

BAVES T

SOMIN ASHOR

50 Johm st., New Y

L. W.Pond’s New Tools.

'T\IEW AND IMPROVED PACTERNS—
L4 Lathes, Planers, Drills, Milling Machines, Boring
hilils, Gedr and B £
iron. Dealerin

HMAC]

Works at Worcester, Mass, Office, 98 Liberty st., N. ¥
. 8., BARTWELL, General Agent.

COTTON AND WOOL,
SHEODDY PICKERS
Of the most approved English pattern, built by
_RI{)H}}}HLKF{IEUN. cerieniesesareasealLOWEL, Masg,
INCINNATI BRASS WORKS. — Engi
neers’ 2nd Steam Fitters’ Brass Work. Best Quality

atvery Low Prices. F.LUNKENHEIMER, Proyp’r,
Cincinnati, Ohio.

Cord,and Rope Mag

IIOILER FELTING

: per cent of Fuel.

WERNTY -

T

t Cutters Punches and $heurs for

B. BIGELOW & CO.,
® Bridge Ingineersand Iron Bridge Builders,
KNew Haven, Ct.

NDERY FACING MIL]

(},,,
i

=, Sea Corl,
ings, ete.

ity ; Washington
s Steam Eagine

ey & Willia ron¥Works,

1 Co., Bpringficld, Mass.

G MACHINES—Having the very latest
4 mprovements, and superior t0 all others, forsale
witd Hoonse, by . 1. 8. BINNEY,

61 Kithy street, Boston, Mass.

CAMDEN
exel Pube ¥Works,

j. Manufacturers ot Wrought Iron Tube,
nd Fittings, and all the most improved
rowing, Cutting, and Fitting Pif)e. Screw-
Pipe, of five different sizes. Pipe To

table; Pipe Cutters, Pi}L Vises, Taps.

ing Stocks,und Sotid Dies. Peace’s
g Stoclis, with dies. No.1Screws Y, %,
¢ _complete, $10. No. R scerews, 1,134,114
Neo. 3 hoth serews and cuts off, 14,3, 314,4,565

%W"(ﬁ!OI)“’ORTH PLANERSa SPECIALTY
L TG e atterns of the most approved s4)

s
s

cd«workipgx_ Machinery gener .
cornter L nion sryect, Worcester
York.

WY

FICHARDSON, MERIAM & CO.,

_ & Manufacturers of the latest improved Patent Dan
tels’ and Woodworth Planing Machines, Matching, Sash
snd molding, Tenoning, Mertising, Boring, Shaping Ver-
tical and Circnlar Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Turning Lathes,and varlous
other kinds ot Woed-working Machinery, Catalogues
enid prien lisis sent on application, Maunafactory, Wor-
¢er. Mavs, Warchouse, 107 Liberby st New York, 17 &

3UERK’S WATCHMAN’S TIME DE-

5 TECTOR. — Important for all large Corporations
and Manufach g concelns — capable of controlling
with the utmosi accuracy the motion of a watchman or
patrotman, as the same reaches different stations of hig
send for 4 Circular. . E.BU <,
P. 0.Box 1,05%, Boston, Mass.
B.—"This detector 1s covered by two U. S. patents.

*aabics using or selling theseinstruments without autho-
rit®{rora me will be dealt with aceording to law.

FrORTABLE STEAM ENGINES, COMBIN
A Ing the maximmm of efiiciency, durability and econ-
omy, with the minimum of weight and price. They are
dely and fuvorably known, more than 750 being in
L All warranted satisfactory orno sale. Descriptive
circularg sent on anplication. Address
J £ HOADLEY & CO Lawrence ,Mngs

T ATHY COUCES-—HORTON’S PATENT
bid ~-frem 410 36 iaches. Also for car wheels. Address
H. HORTON & SON Windsor Locks Conn

° .
Fareeisior Lubricator
For Cylinders of Engines. 7The most durable and hest
oii cup, manufactured by B. £, LEEMAN, Lehigh Valley
Bruss Works. Bethlehem,Pa. Send for desc’ive circular

ND SCREW PLAT]
Luoks. JOHN ABHORONT, 50

Are what are universally known as the

“FOWLER PRESS/

improved,and are without @ rival as regavds strength and
durzbility, combined with delicacy of adinstrent ef the
T'unch. NOTICE is hereby giventhat the
STILES POWER PRESS
Isa direct INFRING EMENT OF OUR PATENT dated April
17,1855, and reissued Aug. 24, 1869, and ALL PARTIES are
hereby CAUTIONED &gainst BUYING OR USING said
presses WITHOUT OUR I’ERMISSION.
PAREKER BROTHERS,
. West Meriden, Conn.
New York office with CHAS.PARKER. 27 Reckman st.

HINGLE AND HEADING MACHINE—
3 Trevor & Co.'s Improved. The Simplest and Best
in use. Also, #hingle, Heading, and Stave Jointers
Stave Cutters, Equelizers, Heading Turners, Planers
etc. Address TREVOR & CO., Lockport, N. Y.

E ODELS, PATTERNS, EXPERIMENTAL,
& sa0 other mschincery, Models for the Patent Office
built to order by HOLSKE MACHINE CO., Nos. 528,530
and 532 Water st., near Jeifferson. Refer t0 SCIEN'TIFIG
AMEP.IQAN office. 14 tf
ALVANO PLASTIC IRON—

For Bank Note Printing, Books, Engravings, etc

Patent Rights for sale by
C. M.CLAY & CO.,

No. 45 Liberty st. Box 4950,

TLLUSTRATED CAT-

alogue of P. 8. STUBS’ Tools and Files, Twist Drills and

Chucks, Serew Plates and Taps, Machine Screws, Emer:

‘W(h.ccls, Foot Lathes, cie. GOODXOW & WIGHTIAN
6 eowtf 23 Cornhill, Boston.

GREAT ECONOMY IN

WATEZR POWEDR.

S:CE BEFFEL’S

M4 DOUBLE _TURBINE WATER
WHEEL —Best Wheel in Existence.—
Manutactured by

JAS, LEFFEL & CO
&gzétSprmgncld, Ohio, and New

.iiaven

onn.

New Tllustrated Pamghlet for 1869 sent
free on n{)phmﬁon. Ve will warrant
our *Yheel to give a Ifigher per centage
of Power than any wheel tested at Lowell. 108118 eow

HE BEST PUNCHING PRESSES ARE
A made by the Inventor and Patentee of the famous
Eccentric Adjustment. Infringements upon s«id Patent
will be severely dealt with. . C. STILES,
. Middletown, Conn.

A SHCKOET'S LOW-WATER DETECTOR
will insnre your Boiler against explesion. JOHN
ASHCBOFT, 8 John et.. New York. 16 %

i, TEAM AND WATER GAGES, STEAM
L istleg, Guge Cocks, and Engineers’ Bupplies.

JOBN ASECROFET, 50 John St., New York.

fE ‘I WOODWARD STEAM-PUMP MAN
. UFACTUL ¥ COMPANY, Manufacturers of the
Woodward Put Prmp and Fire
Fngine, Steam inds. Also
calers in W Hotely
hy Stean
;8 Center st.,
a «1NY. Al
. infringing the Pat.

L WOQODWARD, Pres’t

TessuLe.
of"Worth st. (11
partics’are hereby o
Right of the ahove 1

Tui}i NOVELTY TRON WORKS

uve For Sale at their Shop,footof Kas
lun and all khids of Machines for inwnuf
En ; ols, efe.
Eb;/’ BOUGH T fron Pipe for Steam, ¢
' Water; Brass (zlobe Valves and Stop (
¥ikti JOHNM ASHCROFT 50 1ok ¢

5y

f

i

128, ete,

k23

To Fieciro-Platers.
BAT’!‘ERIES, CHEMICALS, AND MATE-
P : 1.3, in sets or single, with books of instruction
fa red and. s0)d by TIIOMAS LL, Manufactur-
cian, 10 Bromfield st., Boston, Mass. Illus-
tulggue sent {ree on application,

’g"\) DD & RAFFERTY, Manufacturers and
DEALERS IN MACHINERY.

erson, . J.; Warerooms, 10 Barclay st, N. Y

¥ m_ Pumps, Machinists® Tools. Algo, Flax,

B, ltope,and Oakum Machinery, Snow’s and Judson’s

Voriglit’s pat. Variable Cut-off & other ensines.

iagara Steam, Pump,.
CHAS. B. HARDICK,
No. 9 Adams st..Brook]yﬁnﬁN

WILICATHE OF SODA, IN ITS VARIOUS
forms, manufactured as a specialiy, by Philadelphia
rartz Co., 183 Bouth 2d st., Philadelphia, Pa.

PiY

FEHY Union fron Mills, Pittsburgh, Pa. The
_#_ attention of Engineers and Architects is called to
our improved Wrought-iron Beams and Girders (patent-
£4), in which the compound welds between the stem and
flanges, which have proved so objectionable inthe olad

N TN A s AL T
L e

I‘OH Famil

Kniis ¢
sample sto
G MACHI

le, cheap, reliable.
AGENTS WANTED. C
VELL Address HINKLEY T
Buth, Me., or 196 Proadway, .Y,

and
TIN

%OLID EMERY WHEELS
K7) are suaranteed superior to any
%ugwi in the market,and sent out on
rial. '
Price list upon application.
UNION STONE C€O.,
32 Pemberton Square,
Boston, Mass.

TRDON IRON WORKS,—Manufacturers

of Pumping Engines for Water Works, High & Low
Pressure Engines, Portable Engines of all kinds, Sugar
Mills,Screw,Lever,Drop,& Hydraulic Presses,Machinery
in general. Hubbard & Whittaker,102 ¥rontst.,Brooklyn.

INEGAR—How Made from Cider, Wine,
Molasses, or Sorghum in 10 hours, witké)ﬂt using
g

drugs. For circulars, address
Vinegar

Maker, Cromwell Conn.

mode of manufacturing, are entirely avoided, we are
Prepurc_d to furnish all sizes at_terms as favorable as can
be obtuaincd elsewhere, For deseriptive lithograph ad-
dress the Union Iron Mills, Pittsburgh, Pa.

i 9 SAFETY HOISTING
Machinery.
OTiS BROTHERS & C0O.
NO. 309 BROADWAY, NEW YQRK.

“K/*ARD & STANTON, 52 John st., N. Y.,
] mannfacturers of an improved Cut-off Steam En-
gine, variable by the governor, simple and durable.
Consumption of Fuel guaranteed. Also, Direct-acting
Steam Pumps, of all sizes,and warranted perfect in their
action. ©cnd for circular.

TBORTABLE, STEAM ENGINES AND
Boilers, Comgleie,
1§-Ho‘r‘se Po‘)vex'. .
% o« o«

9 o5
For Sale by

© 1870 SCIENTIFIC AMERICAN, INC.

MERRICE & SONS,

M- PATENT

Safety Hoist
ACCIDENTS
Caused by Breaking of

i Hoisting Ropes,
Absolutely Prevented.
Address
MERRICK & SONS,

430 Washington avenue,
Philadelphia, Pa.

A LCOTITS CONCENTRIC LATHES,—For

e f:room, Hoe. and ilake Handles, Chair Rounds,etc.,
and all other kinds of ¥ ood-working Machinery, for sale
' 8. C. H1LLS, 12 Platt st., New York.

v’l tfrd

FOR SALE AT A BARGAIN,
A Babcock & Wilcox

ENGINE.
16-in. cylinder, 42-in. stroke, NEARLY NEW. The ahove
Engineis to be takenoutand replaced hy a CORLISS
Engine, built by WILLIAM A. HARRIS, Providence
R.1. New York office, 49 Murray st.

ATERPROOF PAPER FOR OUT, AND
nd inside of buildings. C. J. FAY, Camden, N.J.

¥>» BALL & CO., Worcester, Mass., Manu
i 8 & facturers ot Woodworth’s, Daniel’s, and Dimen-
sion P’laners; Molding, Matching, Tenoning, Mortising
Shaping, snd Boring Machinez ; Scroll Saws, Re-Sawing,
Hand Boring, Wood Turning Lathes and a varisty ot
other Machines for Working Wood. Also, the best Pat-
ent Door, Hub, and Rail Car Mcrtising Machines in the
world. ¥~ Send for our lllustrated Catalogue.
RICHARD BALT. E. P. HALSTED

3

OO SOLD.—The WONDER of the
° World. The Magnetic Time Indicator
or “Dollar Watch.” A PERFECT GEM. Ele-
gantly cased in Oroide of Gold, Superior Compass at-
tachment, Enameled Digal, Silver and Brass Works, glass
crystal, size of Ladies’ Watch. Willdenote correct time,
warranted five years, superb and showy case.entirely
of metal. This is no wood Compass, Isentirely new,
patented. 6500 soldin three weeks, Only $1 each, three
for §2,in neut case, mailed free. Trade supplicd. Ad-
dress the sole manufacturers, MAGNETIC WATCH CO.,

Hinsdale N. H.

» OBERT McCALVEY, Manufacturer of
HOISTING MACHINES AND DUMB WAITERS.
602 Cherry st., Philadelphia, Pa.

APER MACHINE WANTED—386-in., in

part or complete. 2 rog engines,and steam engine,
&0 to 100-H. P. Address 8. W, H., care of Goodevye &
Elliott, 45 Broadway, New Yoik.

CR SALE—The Right of a Valuable in-
- vention, secured by several Letters Patent,latel
introduced with great success. Will divide the States {f
desired. A great bargain. C.X.DEHATTON, Phil’a, Pa

BLAISDELL, Manufacturer of
° MACHINISTS TOOLS,
Engine Lathes, ¢laners, Upright Drills, Traverse Drills,
Boring Mills, Gear Cutters, and Hand Lathes.
Worcester, Mass.

Agents ! Read This!
3 WILL PAY AGENTS A SALARY

. of 830 per week and expenses, ok fllow a large
cominigsi~~, to'sell our new and wonderful:inventions.
Address M. WAGNER & CO., Marshull, Miph.

NGINE LATHES.—Twenty 17, 20, and
22-in. swing Thomas’ Pateut Lathes, nearly ready
for shipment. Best Lathes in the world. Send for cir-

cular to THOMAS IRON WORKS, No.5, Cypress st..
Merrifield’s Buildings, Worcester, Mags. » !
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lvertisentents.

Advertisements will be admitted on this page dt the rate of
81°00 per line. Engravingsmay head advertisements at
the same rate per line, by measurement, as the letter-
press.

BALL, BLAGK & (0.

Nos. 565 and 567 BROADWAY,

Unegualed Assortment of

Offer an
JURGENSEN, NARDINE. JACOT,
SALTZMAN, NICOUD, GERARD,
FRODSHAM, PEARDON, GORDING,
RUGENSTEIN, HARRISON, TAYLOR.

ALS0, A FULL LINE OF AMERICAN

WATCHES,

At the Lowest Price.

o

O MANUFACTURERS AND OTHERS.—

For Sale at Gananoque,Canada,the premises known

as the “Globe Worlks,” consisting or Machine Shop, Bolt

shop, and Foundery, with the Machinery contained

therein, admirably adapted for manufacturing purposes.

The water-power in connection with the above is amgle

and vnfailing. For terms apply to BANK OF BRITISH
NORTH AMERICA, Kingston, Canada.

HOME

Isrance Gompany

Of New York,

Office........No. 135 Broadway.

Cash Capital -- - $2,000,000 00

Assets Jan, 1, 1870..... ..-4,516,368 46
Liabilities. .- -vv-.... seeeens .120,387 83

ABSTRACT OF THE

Thirty=third Semi-annual Statement,

Showing the condition of the Company on the 18t day
of January, 1870.

ASSETS.

Cash, Balance in Bank...
Bonds and Mortgages, being
state

Loans on Stocks, able on m;
United States Stocks (market value).
State,Municipal, and Bank Stoc¢ks and Bonds

. .1.5239,156 13

1,460,915 00
498,675 00
1,492,878 75

market value) . 666,438 00
Other property, Miscellanecus Items ... 158,805 58
7 .$4,516,368 46

CHAS. J. MARTIN, President.
A.F. WILLMARTH, Vice Pres’t.
D. A. HEALD, 2d Vice Pres"t.

J. H. WASHBURN, Secretary.
GEO. M. LYON, Assistant Secretary.
T. B. GREENE, 2d Assistant Secretary.

) uilding Paper.

This is a hard, compact paper, like an ordi-
nary book cover, and is saturated with tar and
used on the outside of frame buildings, under
)\ the clapboards, also under shingles and floors,
& to keep out damp and cold. It is also used on
o8l the inside, not saturated, instead of Plastering,
land makes a warm and cheap wall. It costs

only from $8 to $30 (according to size) to cover
houses on the outside. fg~ Samples and
descriptive circulars sent free.

Address, ROCK RIVER PAPER CO., Chicago,

Or B. E. HALE, 22 & 24 Frankfort Street, N. Y.,
Agent for the Eestern States.
Or, E. C. PALMER & CO., New Orleans, Gen’l Agent
for Southern States.

Scrap Steel and
TEEL DISKS.—A large quantity of Scrap

from best English cast steel. Also, Steel Disks of
various gages, 2 11-16 and 2 ll%ncﬁesEddizameter, for sale.

Apply to . 0.,
PP 29and381Goldst.,, New York.

ENOCH MORGAN'S SONS' ™

(1L singto . YD

SAPOLION
1>

ESTE.

UT.

For Cléaning Windows (without water); removing
Stains from Marble and Paint; Polishing Knives, (no
scratching); Washing Dishes, Scrubbing Floors, Floor
Cloth, Tables, Bath Tubs,etc.; Polishing Tin, Brass,Iron,
Copper, and Steel Wares; Removing Gums, Oil, Rust,
and Dirt from machiriery. Indispensable for House
Cleaning, and all uses (except washing clothes). It
costs but a few cents, and is sold by all good Grocery,
Drug, and Notion Stores.

CAST STEEL & WROUGHT
Iron Self-adjustable Pipe and Studd Wrench, for

ARNES’

Railroad Shops, Gas Fitters, Steam Eungines, etc. Price

$5 each, Address C. TRESSELT, Fort Wayue, Ind.

RACTICAL STANDARD PUBLICA-
TIONS OF

GEO.E. WOODWARD
191 Broadway New York.

WOODWARD'’S
NATIONAL
ARCHITECT.

1000 Working De-
signs, Plans, and De-
tails of Country and
Village Houses, with
Specifications and Es-
timates. Postpaid.

Twelve Dollars.

HARNEY'S

Just Published, with designs

and Pl}(l)nst gf 1S3ables,GF:trm

Barns, Out-buildings, Gates,

BARNS, (%atewayés Fenctes,gthﬁle-flt-

t. urniture. Nearly

OUT'BUILDINGS, 203gisllal'1];trations. Fully ex-

lained. Royalquarto,extra.
E’ostpuid, TEN DOLLARS.

AND FENCES.

Woodward’s Cottages ang Farm Houses.sll.gg

Designs and Plans. Postpai

Woodward’s Suburban and
70 Designs and Plans. Postpaid.......ccecevuevnnns

Woodward’s Couutrgv Homes, 150 Designs and
Plans of moderate cost. Postpaid $1°50

Woodward’s Graperies, etc. Postpaid........ $150

Wheeler’s Rural Homes. Housessuited to Coun-
try Lite. Postpaid. $2

Wheeler’s Homes for the People, Forthe Suburb
and Country. 100 Designs Postpaid.........c.euuuee. $3

Jacques’ Manual ot the House. Postpaid....$1'50

Rural Church Architecture. Designsfor Churches.
45 plates, printed in colors. Postpaid.. v 812

Jacques’ Manual of tle Garden, Farm, and

Barnyard. New edition. 1 vel., postpaid........ $2:50
Todd’s Young Farmer’s Manudl. Vol. 1. The
Farm and Workshop. Postpaid........ceecevveens $250

Todd’s Young Farmex’s Manual. Vol.2. How to
make Farming Pay. Postpaid... .$2:50

Elliott’s Lawn and Shade Trees. Postpaid..$150
Fuller’s Forest Tree Culturist. Postpaid....$1'50
Husmann’s Grapes and Wine. Postpaid ....$150
Suburban Homes for New Yorkers

Woodward’s Architecture. Designs and Hints on
Building. With priced catalogue of all books on Ar-
chitecture and Agriculture. Quarterly, % cents.

Address GEO. E. WOODWARD, Publisher,
191 Broadway, New York.

“CINCINNATLO:.
MANUFACTURERS OF

SHAFTING, HANGERS, PULLEYS AND
COMPRESSION COUPLINGS,

BALL AND SOCKET ADJUSTABLE EANGERS WITE

SELF LUBRICATING JOURNAL BOX.
We have Two Hundred apd Fifty Pulley, and One Hundred
Hanger Patterns of uniform style and weight.
Quality of work equal and Prices lower than any other
in the market.
Catalogues sent free, or furnished on application.

LANE & BODLEY,
John & Water Streets; Cincinuati. O@hlo

THE COMMERCIAL AGENCY
REMOVAL,
And 1870 Register.

THE PROPRIETORS,

WMegses. McKillop, Sprague & Co,

Have removed to their New and Spacious Office, 109
and 111 Woruvh 8t., one door east of Broadway. The ac-
commodations to meet the demands of increasing busi-
ness, are double the room heretofore occupied, making
itthe most extensive, best managed, and thoroughly fit-
ted up in the United States for this business.

The REGISTER, published in January, is more com-
lete and full than any heretofore,making over five hun-
red thousand (500,000) names,carefully rated with refer-

ence to their character and Commercial standing, em-
bracing the capital of each, from one thousand dollars
to over millions, the history of which subscribers can
obtain from the records at our office. This Agency has
been established over one quarter of a century, and pur-
pose still further to develop its facilities to aid in dis-
posing of credit.

‘We invite business men to call at our new establish-
ment, and see for themselves, also, the completeness of
our business system.

McKILLOP, SPRAGUE & CO.,

109 & 111 Worth st.,
One door east of Broadway, New York.

Le Van’s
MPROVED

Governor,

Balance-Yalve Combined.

The simplicity of desingn and
ease of construction, and small
amount of material employed,
allpws this governor to be offered
gt & lower price than any good
Regulators now made.
rice Ligt and Photographs
sent on appication, and entire
satisfaction guar nteed in all
gases, (

11 "W, Barnet Le Van & Co.
8. E. 60r. 241h & Wood Sts., Phila,

AMERICAN

SPIRAL SPRING BUTT (O,

27 PARK ROW, NEW YORK.

The Combination Rule

And Lead Pencil, one of the most novel and useful ar-
ticles ever offered to the public. No personshould be
without it. Sample 1{)encll sent for10¢. and 2¢. postage
stamp. Two for 15¢c. Manufactured wholesale b,

© E. A, WHITFIELD, 62 Duanest., New%ork.

Country Houses, /
$1°50

Manufacturers is 93 Elizabeth st., N. Y., instead of
u6. See last week’s paper.

MPIRE MULEY SAW HANGINGS—Best

in use. Manufactured by
SNYDER BROTHERS,
‘Williamsport, Pa.

Oak Lcather Belting.

Manufactured by CHAS. A. SCHIEREN, 92 Gold st., N.Y.

Reynolds’
Turbine Water Wheels,

No'Complex, Duplex, or Triplex
complications. All such are costly,
| Berishable, easily clogged, inaccessi-

ble. Mill Gearing, Shafting,and Pui-

leys. Send for Il ustrated Pamphlet

GEORGE TALLCOT,
96 Liberty st., New York.

cWOfflce, No. %2 Jacob s, N Y -

Factory, Trenton, K. .J., 2 )
Coast, Ko. 606 Front st

g~ Branch Office for Pucitic
San Francisco, Cal.

L

.................... 48 Cannon street,

Manufacturer ot

"ULTRAMARINE

And Importer of English, French, and German,
Paints,and Artists’ Materials, Bronzes.and Metals.
Tryon Row, New York, opposite City Ha._.

WIRY ROPL.

Manufactured by
JOHN A. ROEBLING’S SONS,

. Trenton N. J. .
FOR Inclined Planes, Standing ShlgRigging
Bridges,Ferries,Stays or Guys on Derricks & Cranes

Tiller Ropes, Sash Cords of Copper and Iron, Lightning
Conductors of Copper. S$pecial attention given to hoist-
ng rope of all kinds for Mines and Elevators. Apply for
circular, giving p rice and other information. Send for
pamphlet on Transmission of Power by Wire Ropes.

]a)A’I‘. SOLID EMERY WHEELS AND OIL
for Brass and Iron_Work, Saw Millg, and
Rdg bo.,Leeds,M&ag,

2d-Hand Machinery

OR SALE—viz :(—

50 Milling Machines, Index and _Universal Milling
Machines, Horizontal Milling and Drilling Machines,
Drill Presses,Hand and Power Lathes, Edging Machines,
Drops and Punch Presses, Screw Machines, etc., etc.,
1000 feet of 138-16 Shafting, with Hangers and Pulleys,
ete., etc., by 0. F. WINCHESTER,

Colors
No.3

STONES,
e Tools. Northampton Emery Wheel

New Haven, Conn.

RENCH BAND SAW MACHINES,SAWS,
Taper Files, etc.,, Machines for Scroll, Re-sawing,
and Log ; Mongin & Co.’s Band Saw Blade all Sizes, on
hand and made to order.
All Styles of Band Saw Machines injoperation at Ma-
hogany Mill, 10th st., E. R. R
GEORGE GUEUTAL,
Sole Agent for the U. S..39 West 4th st., N. Y.

A DAY TO MALE AND FEMALE

$ Algents to introduce the BUCKEYE $20 SHUT-
TLE SEWING MACHINES. Stitch alike on both sides,
and is the only LICENSED SHU: E MACHINE
sold in the United stat s for less than $40. All others
are infringements, and the seller and user are liable to
prosecution and imBrlsonment. Outfit free. Address
W. A. HENDERSON & CO., Cleveland, Ohio.

SENT FREE!

M. OKEEFE, SON & CO.)8

SEED CATALOGUE

AND GUIDE TO THE

FLOWER AND VEGETABLE
GARDEN, FOR 1870,

Published in January. Everylover of flowers wighin,
this new and valuablé work. free  of charge, should ad-
dress immediately M. O’KEEFE, SON & CO., Ellwanger
& Barry’s Block, Rochester, N. Y.

RON PLANERS, ENGINE LATHES,

Drills, and other Machinists’ Toolg, of Superior Qual-

ity, on hand and filnishing. ¥orsale Low. ¥or Descrip-
tion and Price, address NEW HAVEN MANUFACTUR
IXG €O.,New Haven, Conn. 5 tf o8

ROOT’'S WROUGHT IRON SECTIONAL

Safety Boiler.

Composed of best Wrought Iron Tubes, tested to 500
pounds; no large sheet iron, shell or thin cast iron to
explode. Absolutely safe, economical, durable, and ef-
ficlent. Send for pamphlet. Also, Steam Enﬁ}nps.steam

ROOT STEAM ENGINE CO

Pumps, ete. oy
95and 97 Liberty st., New York.

REPEATING  FIRE-ARMS

OR SALE, viz :—

5,000 Winchester Repeating Muskets.
5,000 o ¢ Carbines.
5,000 “ Sporting Rifles.
2,000 Spencer “ uskets.
80,000 "« “ Carbines.

“ “ Sporting Rifles.
2.000 Joslyn Single Breech-loading Carbines.

Metallic Cartridges of gl sizes, b;

WINCHESTER REi’E{iTING ARMS CO.,
New Haven,Conn.

© 1870 SCIENTIFIC AMERICAN, INC.

Lhiladelphin  Ddvertisements,

Address

8= T. V. Carpenter, Advertising Agent.
hereafter, Box 718, New York city.

HARRISON

SAFETY

BOILER.

TFirst-Clasy Medal World’s Fair,London, 1862.
First-Class Medal, American Institute Fair, New York,
October, 1869, for safety, economy of space, and economy

of fuel.
400-H. P, AT A.T. STEWART’S.

437-H. P. AT JERSEY CITY SUGAR REFINERY, and
over 1,000 boilers in other places.

Harrison Boiler Works, Philadelphia,
John A. Corleman, Ag’t,
110 Broadway, N.Y., and 139 Federal st.,
Boston
‘TS EVERY DESCRIPTION

©® Guaranteed under a forfeiture ot

§lu,to cut the most lumber with the least expense

Henry Disston & Son,

PHILADELPHIA. Special attentionpaid to ournewstyle
Circular, Belt, Cross-cut, Mill, and Hack Saws. Orders
received from England, Ireland, and the Continept.

PTICAL AND MATHEMATICAL IN
STRUMENTS. Optical Catalogue sent for Ten
cents.  Mathematical ‘Instrument_Catalogue sent for
Ten cents. W. Y. MCALLISTER,
1?8 Chestnut st., Philadelphia, Pa.

TEAM, BLAST, AND VACUUM GAGES.
Prices greatly reduced. Only reliable STANDARD
Mercury Gage known. PHILIP 8. JUSTICE,
14 N.5th st , Philadelphia. 42 Cliff st., New York.

[
2d-Hand Machinery
FOR SALE.

g— g.f‘t Plal}‘ers. P}:ice. .
1— 3¢ (nearly n(:“*)':..
g: g:: b‘gd,m‘)‘-in s‘x‘ving Scy‘ew La"shes..

%

9 6% “ 154p “ “ ew
9 5« « I5ip “ “
1— 4-Horse Power Steam Engine
1—12 ¢ “ “ e iiiieinea
1—12 “ “ “ “ (new)

boiler, all complete....cveeeiieierneeeneeens 9

H. B. BIGELOW & CO,,

New Haven, Conn,

H. B. Smith’s

AT. WOOD-WORKING MACHINERY,
Molding, Mortising, Tenoning, Resawing, and Plan-
ing Machines, warranted to be the best in use, and to
give satisfaction or be returnex}i

within thir}t‘iy days.
ddress . B. SMITH,
. Smithville, Bur. Co. N.J
ORTABLE, AGRICULTURAL, AND
STATIONARY

Steam Engines.

Excelled by None=-Equaled by Few in Merits
of Efliciency, Economy, and Perfection.

Our PORTABLE ENGiNE, mounted on LOCOMOTIVE
BOILER, having the fire box and ash pit entirely sur-
roundgd by water space, is set upon legs and timbers;
occupies little room; needs no brick work ; is suitable
for uke in any place where power is raguined—in Mills,.
Shops, Founderies,or Printing Rooms,oY ia Stock Barns,
for grlndm%, cutting, and steaming food for stock.

The AGRICULTURAL ENGINE, supplied with Loco-
MOTIVE BOILER, is mounted on wheels, with pole for at-
taching horses for moving from place to place ; is suit-
able for Grain Thrashing, Corn Shelling, Wood and
Shingle Sawing, ete.

The STATIONARY ENGINE is complete, with Gov-
ERNOR, PUMP, and HEATER, with conne ctions firted.

Circulars, with descriptions and prices, furnished on
application to A. N. WOOD & o
Eaton, Madison county, N.Y.

To Hardware Dealers.
THE Tanite Co.’s OIL STONES, carefully

made from Tanite and Emery, are Superior to any
natural stone. Liberal disconunt to the trade. For cireu-

dars address
THE TANITE CO.,
Stroudsburg, Monroe Co., Pa.

THE TANITE EMERY WHEEL.

For circulars address as above.

CARVALHO’S
Steam Super-Heater,

Saves fuel, and supplies Dry Steam for Heating, Boiling,
etc. HENRY W. BULKLEY, Engineer,70 Broadway,N.Y.

RIG GS’ l\ Rust, Tarnish,ete
BELMONTYLE QIL, [zt srouss

150 Front Street, New York.
Cotton Seed Oil Mills.

BUILT by Contract,or otherwise. For Esti-
_» mates and Machinery apply to Oil Machinery Man-
utacturing Co. of N. Y. city, Y6 Liberty st. P.O. Box 1183.

HE TENNESSEE

MANUFACTURING COMPANY,
AT NASHVILLE, is now engaged in erecting a Cotton
Mill of the capacity of ten thousand spindles, for man-
ufacturing goods from yarns numbers 14 to 20, plain and
colored, and will be pleased to correspond with parties
engaged in building steam enginesand all thevarious
machines needed in such a mill. None but FIRST-CLASS
and NEwW machinery wanted. Address

: S. D. MORGAN, Pres’t T. M. Co.
Nashville, Jan. 26, 1870.

F. WERNER, Model Maker & Machinist,
® 62 Centerst., New York. Workin Models, Exper-
immentalMachinery,Gear Cutting,& Stud & Rivet Turning.

] , PREVENTS

g RS@“‘\?':{”Q%I NIG!
P‘\ ! e.&;ﬂ%“‘l’i%‘:\\i@ X sevzcapansny.

OR SALE ON REASONABLE TERMS.—

The_Entire,or State Rights of E. H. Goodes’ Im-
proved -Hand Thrashing Machine. Patented Jan., 18,
1870. Address Philadelphia Patent and Novelty Co.,
%17Spring Garden st., Philadelphia, Pa.

ATIONAL WAGES TABLES—Showing

at a glance any wages from $1 to $37, per week, by

hours, i days, 14 days, ¥ days, days, etc,, to four weeks,

Half bound, 50 cents; cloth, i5 cents; Roan Tuck, $1.

Sent by mail on receipt of Price. Addres” NELSOZM
ROW, Publisher, 28 and 30 W. Broadway

RINTED with the Ink of CHAS. ENEU
- JOHNSON & CO., Tenth and Lowbar/ st., Phila.
59 Gold, corner Ann st., New York.






