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HILLSIDE RAILWAY
We Hlamm in the
accompanying "
lngs & novel form of
lowwring milway A}
plieable, as will rea :
be pete ived, o almost
any oase In which it |
P uired transport
louds down high and

precipitous dealivities
It consista, briefly, in
two sell.balancing car
tlages, provided with
resurvolrs for the re
eoption of fluld or gran
alated materin]  (as
shot), ranning upon
sultable tracks, Other
statlonary tecoptacles
are armnged upon the
Iatter »o as o nlu[x]vl)
tho carrisge resorvoirs
at sultable times with
s quantity of the wa
ter or other movable
weight, the particular
obiject of which will be
explained as we pro-
coed. In Fig. 1, a gen.
eral perspective view
of the entire apparatos
is given ; in describing
the detalls reference is
made to Fige. 2 and 3,
which are respeotively
a representation of the
bottom of one of the
carriages and a plan
view of the tracks and
fixed recoptacies,

Thoe cars, A A, are
connected together by
means of a long rope,
B, which passes up
and around the grooved
wheel, C. The latter
corresponds in diame-
ter 10 the distance be-
tween the centers of
thetracks, and revolves
In & plane parallel to
thelr surface, trans-
versoly and longitadi-
nally; in brief, the
rope loaves the peri-
phery of the wheel in
the same line whatever
may be the position of
the cars along the
length of the rails. The
cars, as we have above
stated, are self-balanc-
ing, that is, the weight
ol one exactly counter-
balances that of the
other, und in order to
move them it is only
necessary that a suffi-
cieat force should be
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wp. Car No 1 s pow
unkaded. It s evi
dent, howerer, that as
the coal is removed the
welght of aar No. 2,
which s being Slled
sbove, will gradsally
cwanterbulanos that of
oar No. |, aad hence
begin lta downwand
wotion, probably be.
fore elther filling or
e ptying is completed,
To avoid this, the re.
servoir, U, ls previous
Iy filled with water or
shot, and one of Ita bot.
tow spouts, by hagdle,
J, belng opened, its
contents are allowed to
rnter the tank benesth
the car by the spout,
F This additionsl
weight partially com
petsates for that of the
ooal removed, so that
the upper car does not
overvalapce the lower

aud now empty car un-
tl the full load isin
& place when there is
s slight though safli.
clent difference in
weight in favor of the
loaded Car, 1o cause It
10 start down the de
cline. Just before the
empty carriage, which
is of course thus drawn
up, reaches the top of
the track, an arm on its
valve, E, strikes a pro.
Jection, L, between the
rails and underneath
the car. The spoat
whick valve, E, when
shut, closes is thas
thrown open, and con.
sequently the contents
of the tank empty into
the receiver, H. From
the latter the shot or
water instantly de-
scend the tube, I, re-
fill the reservoir, G, 1o
be again drawn out, as
above described, into
the car now at the bot-
tom. The eyes for con-
necting the rope, B, to
the cars, are attached
to arod M passing un
der the latter, and ar.
renged in connection
with a spiral or other
spring. By thismeans
the rod being suitably

exerted to overcome
their inertin and the
friction of the mechanism. Beneath the platform
of each vehicle is arraoged a tank, D, Fig. 3,
which is provided with an opening and spring
valye, at B, and a recelving spout at F. On its
lower portion, and between the rails, is a reser-
voir, (i, connecting with a wide receiver, H, by
means of a tube, 1. The receiver, H, is placed, as
shown, near the upper end of the track, and its
sides extend out under the rails, The reservoir,
G, has in its bottom two spouts and sliding covers
or valves, which are actuated by the Landles ex-
tending above at J.

To understand the operation of the apparatus,
let it bo supposed that coal, for example, is to be
transported from the top of the mountain, The
car at the upper end of the track js lvaded nnd
started dewn, its descent being regulated by the
brake, K, on the wheel, C, Of course, by the rope,
B, the second car is thus drawn upwards. Assoon
n8 car No. 1 is at the bottom, ear No, 2 reaches the

graduated, a balance is
formed which indicates
the weight of the load
upon the car,

The principle in.
volved In this novel invention is capable of a
wide and general application, and from its use
a material saving is effected in the cost of hand.
liog heavy articles which require to be lowered
from one polnt to another, It may, by suitable
modification, bo arranged in buildings, the car.
ringes ascending and descending vertically. 1t
fluld be employed in preference to shot. alcohol
or other spirits would be substitated in winter to
prevent freezing, a proceeding involving very lit.
tlo expenso as thore is very little waste of the
liguid used. In reference to special instances
where it is considered that the device may be ad.
vantageously employed, the inventor enumerates
the following: “In all elevated sand or gravel
banks and brickyards; in stone quarries such ag
are nlong the Hudson river and Eastern coast; in
ice houses, espocially such as are situated on
Rockland Lake, N. Y.; in cement quarries or
mills, as those of the Newark Company, at Ron
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conl mines, as exsint npon the Lilla near Pitts.
ohio: on high banks, as are found near
.o Abd Vieksburgh, Miss, and for moving lum
Authony.” Tt requires but one person to at
¢ Jowering of the heaviest bodies. The apparatus
o be ¢ as an clovator, for the ascending plat.
mn bo weighted with such articles as it s desired to
; _instoad of the usual counterbalancing woight, an ad.
- w which applies to all cases in which the device may
be used,

ey March 18, 1878, For further information ad.
. “wmm. Mr, éhlﬂn Du Bols, Fishkill.on.the.

Hudson, N. Y.
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PATENT PLANING MACHINE LITIGATION.

Among the most memorable litigations that ever took
place in this country in connection with patents, were those
pertaining to the Woodworth Planing Muchine, originally
patented by William Woodworth, December 27, 1828, for
the term of fourteen years, and twice extended by Congress,
for fourteen additionsl years. The monopoly became so
burdesome and oppressive that the legislatures of varions
States passed resolutions imploring Congress to grant no
further extensiony, and it finally expired in 1856, afier an
existence of twenty-cight years.

Woodworth's device was an improvement on Hill's ma.
chine, which was defective in that it did not reduce the
boards to 2 uniform thickness. Woodworth arranged the
catting cylinder above the bed ; and in connection therewith
used yielding pressure rollers to hold the boards in proper
position. He thus obtained a new and important result, to
wit, the prodaction of planed lumber of uniform thicknese.
This gave him the almost exclusive monopoiy of mechanical
planing, from which hie or his assignees realized great wealth.
Mapy attempts were made to break down his patents, but
they usually failed. A great variety of devices were brought
forward, designed to evade the claim of Woodworth to the
yielding pressare mller. In some of these the pressure was
spplicd upon the edges of the Loard by weights; in others
by springs upon the face of the board; in others) by iron
bars resting upon the boards and pressed down by springs.
Buat the courts held that all these devices were infringe.
me: ts, producing substantially the same results as Wood.
wortl’s rollers and were therefore not substantisl depart.
ures from his contrivance,

When the Woodworth monopoly expired, the lumber inter-

_ests received & great impetus. Manufacturers were freed
from the great tax, and the number of planing machines rap
idly increased. The dealers little thought that, after the
lapse of seventeen years from the expiration of the great
original monopoiy, an attempt would be made under color of
law to ssddle another and even greater monopoly upon them,
Bat we are sorry 10 say that this was the fact,

- In 1848 Joseph P. Woodbury applied for & patent for an

b
Tt

tnatrament, deep sea®..

Amprovement in planing machines,in which he used a yield.
ing pressure bar instead of Woodworth's yielding pressure
toller. Lock Woodworth's roller o that it will not turn,

- and we have, substantially, Woodbury’s pressure bar.

prior to

Lon,
1848, the courts lind decided that the use of yielcliug
_ pressare bars were infringements on Woodworth's yielding
pressure rollers; and therefore, while Woodbury’s patent
might have been new and patentable, he eould pot have used
i deviee, had the patent then boen sllowed. But the Pat.
r “ﬁ decided that there was not sufficient novelty in
ry's device to support a patent, and secordingly re-
elaim. The applicant then withdrow his potition,
ived back Lis money. As be could not obtain a pat-
body who made planing machines Lisd s free right
is device, and they did so. Woodbury's invention is
b found employed on almost every planing and
in the land,

but wan ngain refocted.  Tlhe Patent Ofies doclded that ity
former declslons were correet.  In Junuary. 1878, the appli-
cant agaln renewed his petition, and again the Patent Otfice
decided to sustain Ita previous decislons and rejected the
case, On the 20th of April, 1873, the Patent Office again re-
vived the matter, and decided that all its previous decislons
were good for nothing, unrellable, and consisted of a tissue
of blunders. 8o the patent was allowed, and the Woodbury
party now flaunt the document in the faces of the lumber
planers and molders, demanding payment of ahoavy royalty
under threat of instant wtoppage of their mills.

The Tomber merchinnts and manufactorers throughout the
eountry, are naturally slarmed and indignant to find them.
solves overwholmed, as it woro, by this decision of n floun-
doring Patent Office, by which a merciloss grab In now at
tompted upon their earnings, and they have combined for a
common defonse by logal moeans, They bellave the patent
to hinve beon wrongfully granted, and will fight it in the
courts to the bitter end. The union comprises all of the
most enterprising lomber manufacturers in the conntry, and
they are preparing for their defense in the most systomatic
style.  The most prominent legal talent has boen omployed,
The stakes on both sides are immense,

The denlors hinve agreed, in case Woodbury's elaims are sus-
tained by the courts, that they will remove his device from
their machines and substitute snother, unloss ho modifies
his demand, which is one cont royalty on every hundred foot
of lumber or molding of any sort, and which, if paid by all
dealers will, it {s estimated, amount to the sum of one mil.
lion dollars per annum, Whether Woodbury's claims will
be sustained in the courts is of course uncertain, Some new
Judicial view of such cases may be announced, or evidence

in other cases, herotofore published by us, the courts have,

world.

burden upon the public.

THE PANIC OVER,

ments on the next,

brisk business seems to be the general rule. Moderation

of the country.

P

PUDDLE WALLS,
Our correspondent, 8. W. G., of Elsah, Jersey county, 1L

otber. The essential idea in a dam is its capacity for hold
ing water,

pushed away by the pressure of the water.
constructed o as to bo watertight.

1o include within the dam a puddle wall.
work are crroneous.

the best material for the purpose ix clay,
Pure clay is, in some respects, tho worst,

This is an error.
Agaln, it is sup

stating the correct one.

adduced that will nullify the patent. But otherwise, wo
should expect that the patent would be sastained, because

under simiiar circumstances, invariably sustained the pat.
‘entee. 1t may be justly alleged in his behalf that, if he were
really the original and first discoverer of this device, the
Patent Office committed a serious error in depriving him,
for g0 many weary years, of the rightful fruits of his inven.
tion. That the device is one of great public importance, and
therefore worthy of a patent, is proven by the remarkable
9 | fact that it is used on about every planing maochine in the

While this is true, it is nevertheloss oqually cortain that
the tax which the patentee requires, and which he may at any
time increase, will be for many yeuars to come a grievous

The temporary nature of the financinl crlsis is proved by
the fact that, during the short period intervening since our
last issue, the excitement has nearly all subsided, and n bet.
ter feeling of confidence is rapidly becoming restored in
monetary circles. Although, as we have already observed,
it seems hardly possible for the usual fall business transac-
tions not o feel in some degree the after effects of so close
a stringency of the money market, still we do not consider
that any serions or extended injury to trade resulting there-
from need be at all apprehended. An example of its merely
pasaing interference is well illustrated in the case of one of
the oldest and largest dry goods firms in ‘this city, which,
although suspending one day, were enabled to resume pay-

As regards the manufacturing interests of the country, we
are unable to find ground for the sinister predictions of many
of our contemporaries. With the exception of a probable
check to rapid advancement in the construction of some of
the new railroads, due to the weakness of public confidence
in their securities, and the consequent throwing out of em-
ployment of a number of men heretofore employed in build-
ing or in manufacturing rolling stock and supplies, we can-
not perceive any diminution in the prosecution of our great
industries. Factories, founderies, and indeed all similar
establishments, so far as we can learn, are flourishing, and a

good management, and hopeful waiting for the storm to pass
over have been the means of averting or, at most, confining
10 a few the evil results of a disaster which might have
made itself felt throughout the entire business community

writes for information relative to making a fish pond in a
valley by constructing a dam across from one side to the

To this end it must be of sufficient substance, so
that its weight shall secure it from being overturned or
It must also be

T'o secure this lnst requirement the most effective method is
The correct method
of puddling, so simple in itself, is not always practiced.
The popular ideas in regard to this important part of the
By many persons it Is supposed that

posed that the work must be compacted by arammer. Ram- | possibility of running a locomotive by the proposed means ;
ming is not effective in compacting It. There are still other | but the poor construction of this particular muchine renders
arroncous notions entertained on the subject, but we will [ It pecessary to defer any calculations as to tho economy of

perhaps best expose the objectionable methods by simply
If the puddle Is to extend across »
valley, commenco by removing from the surface, where the
wall is to stand, all rubbish, brush, grass, roots and other | establishment,

porishabio material, as woll an all surface sl
polld natural gmvel or grousd. In dolog thi
tronch equal In width to the thickness of the w
the bottom of the trench level scross the bottom of
ley, axd extond it into and up esch side Lill in lovel
or stops, 8o that at all points the wall shall have
level surface to stand upon.
Next, the material.  This stould be s gravelly losm, ﬂz
from n bank whero alternate Inyers of gravel and losm, or
clny, are feund.  Screen from It by & rake all stonos Iarger
than an egg.  Spread it to an oven depth of four inches in
the lowest trench.  Sprinkle water over the whole surface
by & hose or buckets until the material in soaking wet, when
anothor layer of dry material four inclies deep in to bo spread
over the first one. A convenlont method of rogulating the
dopth is by setting up at froquont intervaly stakes projecting
olght Inches above the bottam of the trench with notches
out four inches from the top, In placing tho fieat layor, the
workmun s guided by the notehies, The second layer is to
Lo earofally graded to the top of the stakes, Now place
plank, equal in longth to the width of the trench, ncross it
near one end.  Standing at one ond of this plank with a
shovel, hold it upright, the back from yow. In this position
push the shovel to the bottom of the trench by aid of the
foot on top of the blade, and then push the handls horizon.
tally from you with forco. Withdrawing the shovel, move
along the plank the width of the shovel ; and placing its point
in a line with the position it before Leld, again press it to
the bottom of the trench and horizontally from you. Con-
tinue this operation until you have moved along the entire
lengthof the plank. Indoing this, you have formed s wedge-
shaped opening across the trench, In returning siong the
plank, slice off, in the same manner, about an inch in thick-
ness from the edge of the opening nearest you, pushing it
compactly upon the material previously packed, Continue
this process, cutting slice after slice, until the edge of the
plank is reached. Turning the plank over gives room for
more work. Follow this operation until the whole of the
material is cut and compacted. In making these cuttings,
the water which was put upon the lower layer of four inch.
o8 18 squeezed up through the whole of the upper Iayer, and
the whole thickness of material is rendered of the consistency:
of putty. The next morning the puddle will be found suffi-
clently hard to walk npon freely. Then repeat the entire
process of spreading the two separate layers of four inches
each, watering the first layer snd cutting and compacting as
bofore. By this method, donble layer upon double layer is
to be lsid until the top of the wall is reached Some parts
of the operation may appear unimportant and thus be neg-
leoted, but many who have so thought and acted have found
to their sorrow, after the completion of the work, the neces-
sity of adhering strictly to what experience has shown, in
some of our largest engincering works, to be the true metlod
of making puddie walls.

The thickness of a wall should b¢ in proportion to its
hight and length. For small ponds, & wall four feet broad
at top and grsdually widened downwards at s rate of one
and one balf inches per foot of hight on each side, or three
inches on both sides, will beof amplestrength. The puddle
wall must be covered from the air on all sides by the filling
and stone work usad to form the dam,

THE FIRELESS LOCOMOTIVE.

The locomotive engine, run by steam generated from hot
water forced into it from a stationary boiler previous to the
start (described on pages 200 of our Vol. XXV. and 118
of our Vol. XXVIL), ir gradually fulfilling the anticipations
of its projectors, and promises to lead us to a practical sub-
stitute for horse power in working city railroads and subur-
ban lines. The improvements, however, leave much to be
done; but the hmperfections of the present machine are
such as are easily remedied by a skillful constructor.

On October 8, a trinl of a fireless locomotive took place
between East New York and Canarsie. The dimensions of
the engine are as follows: Boiler, 10 feot long by 46 inches
diameter; two cylinders, 8 inches dismoter by 12 inches
stroke; two pairs of wheels, 80 inches diameter, coupled;
ordinary slide valves, working without expansion, the en-
gine being provided with double eccentrics and links for re-
versing. The exhaust is blown into two condensers, one
for each engine, fitted with 36 five eighth inch tubes for pro-
moting condensation, and nir pumps for creating partial
vacuum. For the engine, such as it was, apologies were
made by Mr. G. L. Laughland, the President of the Fireless
Engine “ompany, and Mr. C. H. Haswell, the Consulting
Engineer, and duo allowance was made by the visitors forits
many obvious imperfoctions. Its performances were as fol.
lows: It Jeft East New York at 2.52 P.M., with the steam
gage at 180 pounds, and ran the 33 miles to Canarsie (down
grades) in 12m. 45s. At tho end of the trip, the gage showed
108 pounds. During s 0 minutes stoppage, it fell to 104
pounds, and the run back (up grades), in 17 minntes, reduced
it to 45 pounds.  No fire was used on the locomotive, the en-
tire trip having boen made by the steam rising from tho hot
water with which the locomotive was charged at the start,
It drew one car with 120 passengers. The net woight of the
engine was 4 tuns 8 owt, ; the car itself wus estimated to
welgh 74 tuns empty, and with its load 124 tuns,

The experiment was a successtul demonstration of the

’

the device  We understand from Mr. Schiefler, of the Grant
Locomotive Works, Paterson, N. J., that an engine to be
worked on this plan is to be designed and constructed at thut
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THE ART OF INVENTING.
Many persons suppose that the capubility of inventing is
wholly & natural gift, but such is not the case, 1t is just as
much an acquired art as any other profession. In order to
insure SUccess as an inventor, it is neceswary for the student
to go through a school of inventive studies and to confine Lis
notions to a particular class, If a mechanical inventor
ho must understand mechanical movements nnd powers, as
well as motals and timber and how to work thom. Ho must
3 study the relation between causos and rosults, ho must nc-
) quire a knowledge of drafting, and must learn what has been
secamplished in his particular line,

It is true that some wonderful inventions have been made

persons entirely unacquainted with the particular branch

in which they were working, but such instances are rare.

The more extended the knowlodge which the artisan posscsses,

the more likely Is ho to make a valuable improvement. But

constant and unceasing study is entirely unnecessary ; in

‘ fact it tires out the mind, which, like the fatigued body,

1 must have rest bofore it can successfully pursue its laborious

urney. If, therefore, the mind becomes weary and con-

1 fused, it is better to drop tho subjoct for a time and take it
up ‘gnlu

Neatly twonty years ago, in the city of Boston, a friend of
ours, still living, Invited us to accompany him to see a model
of an invention. We went with him, and a very enthusias.
3 tio young man showed us a beautifully made model, mostly

of finished brass, of a ship with a revolving mast geared
into the paddle wheels in order to propel his ship against the
wind, He sald that he took the idea from a feed mill, run
by wind, near Charlestown bridge. *“ But," said our friend,
*that feed mill is on terra firma; but where will your ship
bo going when atloat? With the wind blowing against the
revolving sails, you will have to cast anchor in order to keep
N it from blowing backwards.” He had never studied cause
- and offect ; and ho told us that he had spent six months and
nearly £2,000 io trying to accomplish an impossibility,

Yenrs of precious time and thonsands of dollars are annual

i ly lost in n similar mauner, Many hundreds of men have
& Jabored st models and expected to make fortuhes by running
) un overshot or breast wheel in a dead pond by causing it to
t pump up its own water, and by similar impogsibilities,

The educated inventor will never run into such wild cat
schemes. But as he becomes more and more acquainted
with the arts and scieaces, he will find that every step for-
ward must be directed to n practical result; and at last,
when his life’s work is done, he will see that all ho has ga-
thered will be only a drop from the ocean of Science, which
lies still spread before mankind for other minds than his to
continue to ¢x»lore.
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MANUFACTURE OF ART(FICIAL BUTTER IN NEW
YORK.

Wa have had oceasion in former numbera of our paper to
describe the new processes of making butter from substances
other than milk. It is to France that we are indebted for
the practieal Inpuguration of this new industry, which has
now been transplanted to this country and is in full opera-
tlon in this city. We devote a considerable space in the
present number to the illustration of the devices and method
of working, as practiced here, in which our readers, we have
vo doubt, will be much interested, Similar factories will
bo established in other cities and the manufacture promises
1o become extensive,

-

SCIENTIFIC AND PRACTICAL INFORMATION.

CARBOLIC ACID.

Carbolic acid is now so generally employed as o disinfect-
ing agent that & 7esumé of the various forms in which it is
made, in the largest establishment carrying on its manufac-
tare in England (Calvert’s), may provo of intevest. 1. Solid
carbolic ncid of three different qualities, the point of solidifi-
cation of which varies from 81° to 108" Fah, 2. Liquid acid
of two different qualities, constituted almost entirely of
cresylicacid. According to Mr. Calvert, the disinfecting pro-
perties of the latter substance are the same as those of car-
bolic acid. 8. Soaps in which the proportion of carbolic acid
varies from 5 to 20 per cent, according to tho uses to which
they are to be applied. 4. Disinfecting powder, composed
of silex and 15 per cent cresylic acid. The silex is obtained
from alum factories, where kaolin is treated with sulphuric
seid. ‘The disinfeeting acids become thoroughly incorporated
with It, forming a dry and pulverulent substance.

THE PASSAGE OF GASES THROUGH VEGETAULE COLLOIDAL
- MEMURANE,

Wdlmwwm conclusion
&mmmummu have, for
arbonle acl d, an admissive power which s from thirteen to
i gty e o
gy e o7
s o the dialysis of carbonic acid
the cutlele of leaves, are of the same nature as tho
{ons of Dutrochet on membranes and squeous so-
determine the endosmose by the cellules. In o
icular respiration appears sufficlently proved by
of this membrane on !l the organs.

o -

OF THE AMERICAN INSTITUTE.
somo alterations in the awards to be
n Institute during the present exhibi-
; will enable tho judges to discriminate

ta of articles entered for

 the relative merits

the medal of special award, for the best of a class, general

excellence, ote,, constituted the list; now, however, another
medal has been added, so that the three, respectively of gold,
| silver, and bronge, with of course the inferior honor of a
| favorable report, will render the task of thus algnifying the
value of & devieo ove of much greater simplicity. It is fre-
quently the ease that committees fosl that an article desorves
distinetion and yet not so high an honor ns another devics
of far greator utility, while neither may merit the highest
award; and slmilarly, when there are soveral inventions all
ol one class and yot each possesslng important peculiarities,
it I8 equally difficult, with but a single award to bestow, to
determine to which exhibitor it justly belongs. In such

instances, the matter in usually compromised by recommend.
ing the granting of the same distinetion to & number, with
the obvious result of eauning general dissatisfaction on the
part of those who conslder their devices merit some spocial
honor,and engendering the i1l fecling and dissensions caused
by each individual claiming to have received the highest
award. Another medal, though it may not entirely obviate
this trouble, will porhinps render it an easier matter to stamp
at once the best of a class, and yet grant to others of the
same category n falr distinction, thus at least ralsing the
standard and enhancing the value of the premiumas,

Since our last visit, we note many additions to the display,
bat, with that tardiness which now secems to be the rule,
wany intending exhibitors have not yet appeared or, haviog
entered, have not got their articles in proper shape, The
fair has now been open nearly a month, and it seems to us
high time that its contenta should be finally arranged.

The collection of

MACHINISTS' TOOLS

presents some specimens of excellent workmanship and sev-
ersl novel improvoments worthy of mention. Among others,
we notice a planer from Messrs. Hewes & Phillips, which has
a worm whoel outside of the table connecting with the Iatter
by a rack and pinion. A Iatho by the same firm has s novel
arrangemont of back gearing which renders its constraction
of much more companet form. Van Hsagen & Co., exhibit
o friction planer which operates excellently and without
any perceptiblo noise, Underneath the table and in the di.
rection of its length is arranged a rack with teeth running
longitudinally ; into this mesh the projections on a friction
wheel of the usual form, somewhat similar to the variety
employed on ordinary friction hoisters, Connecting with
the pinion s a shaft communicating with bevel friction
gearing and & cluteh outside, by means of which the motion
of the table is changed. It might be supposed at first sight
that the gearing under the table would slip under n heavy
strain, but it seems that such is by no means the case, A
rotary shaper, displayed by the sbove firm merits mon.
tion a8 a new machine capable of a large number of
uses particularly in boring, planing, and keyway cutting,
ete. An attechment to this, and in fact to any machine hav.
iug either revolving or stationary spindles, is a new expan-
sion boring tool, which consists of a slotted hub in which
is screwed o shapk for attachment to the spindle, and inthe
cavity in] which is pivoted the end of an arm. The inner
extremity of the latter is a worm wheel, the worm acting in
which passes through the hub and is turned from outside.
When the worm rotates, the arm is set to any desired angle,
and there are armangements for firmly holding it in place.
Its outer extremity carries the boring tool.
There are several
ROCK DRILLS

on exhibition, but the Ingersoll is, just at present, the only
one in actual operation, This machine has a novel improve-
ment for holding the drill bar, which forms an automatic
connection. Three tapered gibs, bhalf round so as to fit the
bar, are arranged to fit over and enclose its upper end. The
collar drops over the gibs, thus wedging them against the
bar firmly, grasping and retaining the same and allowiog
work to immediately commence at the next down stroke,

STONE PULVERIZING

is an operation of some interest carried on by the Zetetic
Palverizer. This machine consists of a stout winged wheel
revolving at high speed in s heavy vertical circular box.
Stone in moderato sized lumps is fed in through a hopper,
snd by centrifugal force dashed around within the box,
emerging Into an enclosed room in a state of almost impal-
pable dust.

White, Clark & Co. exhibit & meana of elevating water to
any hight by o combination of their centrifugal pumps,
Twosmall machines are used, one mounted Lorizontally on
a vertical tube, and another similarly arranged at » dis.
tance above the former on & prolongation of the same pipe.
The shaft passes straight down througk the latter. The
lower pump dmws water through the Jower part of the
tube, and ita discharge is led by a bent pipe to the apper por-
tion, to be scted upon by the pump sbove, The two por.
tions of the pipe aro separated by a stuffiog box, through
which the shoft pusses. Burdon's

VACUOM roMP

is exhibited in soveral different siges, and from its odd form
and appearance attructs considerablo attention.  Each ma.
ching conalsts of w number of lron vessels in the shape of
bell glasses, o deseription of one of which will kuswer for
all, The mouth of the receptacle, which is placed in o
trough, is closed by a grating, above which Is a large valve
lifting Inwards, Steam enters from sbove, on the valve be.
ing lifted, and filling the vessel condenses, thus drawing in
first & smuall stream of water from s valve about midway up
tho side, which promotes further condensation. The yacuum
formod finally lifts the large lower valve, and the vessel
fills completely, Then two other escape valves, opening out-

the discharge by the steam entering as before. A e
Ryder's grate bar is an invention of novelt , and consists
in every alternste bar of the grate being mad m 8
top, and movable, in & longitudinal dw,” J 4
mechanism connecting with a handle outside,
that the fires can be thas kept clean with great fac
little trouble. The device, we l:ldcnilnd- in to be
ly tested under one of the bollers. I b,
A novel feeding mechanism for sewing machines is exh
jted in the main hall, by means of which almost soy '
of ornumental stitching used for belts, hurness, shoes, ote,,
can be asdmirably made. As displayed, it s simplys eam at-
tached to the shaft of the feed wheel, so that the latter is
carried sidewise at various times so as to produce s certain
pattern by moving the cloth under the needle. A different
cam is required for each variety of stitth. Near this ma-
chine is an

APPARATUS FOR SEWING ONX DUTTONS,

which, if it could only bearranged for every purpase, would
bo an inestimable boon to the unmarriod male population of
the country. The present device Is adspted for shoe but.
tons—small round affairs with projecting eyes—-snd uses the
ordinary button just as it is supplied to the trade. The
thread leads under the work, and the needlo comes down
through the eyes of the buttons, which slide down one at s
time from a small inclined trough. A barb at the end of the
needle catches the thread, carries it up through the leather,
and makes any number of chain stitches, changing from eye
to outside. As soon as the button is firmly fastened, s loop
of the thread, which projects through on the upper side of
the leather, is slipped over it. The next button can be se-
cured at any distance from the first, the thread leading along
the under side of the material.

R. M. Hoe & Co. exhibit a remarkably fine assortment of
saws, besides knives for cutting rubber and cork. The Mer-
iden Britannia Company also deserve a word of praise for an
excoptionally good display of silyer ware in novel and besu-
tiful designs.

o

Sir Edwin Landseor. A

Sir Edwin Landseer, the celebrated English paiater; is
dead. It is hardly necessary for us to particularize the
works which have rendered his name famous, as no modern
paintings are more generally familiar. As a delineator of
nnimal life, Landseer had no superior; and although critics
complain that he marred the effect of his pictureés by semi-
hamanizing his brutes, still it may with truth be asserted
that such an nppeal o a popular taste served in the main to
highten the admiration of the world for his efforts, even
while & more austere judgment condemned and lamented it
a8 mere vagary of humor,

Springing from a family of artists, Landseer began his
labors at a very early age, and exhibited his pictores in
public when he had reached but fourteen years. Of late,
however, his powers became impaired, and for many years
past nothing has left his easel worthy of the great reputa.
tion which he had achieved. As a sculptor, a branch of art
in which he was inducsd to try his skill almost by popalar
acclamation, he produced but one important work, namely,
the couchant lions on the Nelson monument, in Trafalgar
Square, London, which, however, it is generally admitted,
afford no particular evidence of his genius or ability.

His chief forte lsy in the representation of horses; dogs
and game, of all of which he was unaffectedly fond, and
painted with a wonderful fidelity to nature. Most of his
works have been engraved, and copies are sold in most of
our picture stores. Landseer was born in 1502 and was
knighted in recognition of his merits in 1850

Joseph L, HMeowes,

We notice, with much regret, the death of Mr. Joseph L.
Howes, a prominent manufacturer and inventor, resident in
Newark, N. J. Left an orphan at fifteen, Mr. Hewes was
taken under the guardiamship of Seth Boyden, who, after
giviog him the benefit of an excellent education, entered him
as an apprentice in his shops. From this period the subject
of our sketch evinced great aptitude for invention, as well as
no small mechanical skill, and, after soveral years of labor
for others, in 1846 started in the business of manufacturing
machinists’ tools and engines in York, At the beginniog of
the war, Mr. Hewes rendered very valuable assistance in
Improving and remodeling arms, and it is stated that,
through his timely aid, the first eight thousand of New Jer-
sey volunteers were at once equipped for service. He had
seven new inventions pat in oporation last year, and it is be.
lieved that the strain upon his energies in making some new
machinery at the Industrial Exposition produced his fatal
illness.

A Just Awanp.—The self-acting lubricating devices of
Mossra. Nathan & Dreyfus, of No, 108 Liberty street in this
city, are, we notice, among the exhibits from the United
Statea to which the highest prige, uader the rules of compes
tition, was awarded at the Vienna Exposition, This is o
woll merited recognition of valuable inventions which have
excollontly withstood the test of oxperionce.

PrognEss oF TaE Hoosac TUNNEL DURING SEFTEMBER,
1878, —Headings advanced westward, 184 feot; eastward,
182, Total during month, 816 feet.  Whole length opened,
westward, 14577 feet; castward, 0,003 feet.
opened to October 1, 24,479 feot.  Length remalning to be
opened, 5352 feet.  The whole length of the tunnel, is 25,081

foet,
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The invention herewith illustratod consists of a brake no
constructed and attached to a railway car as to exort & much
greater pressure upon the wheel than is ordinarily obtained.
This result is claimed to bo sffected by n system of levers
and auxiliary brakes, causing the rotary motion of the wheel
itself to contributo to the pressure upon its periphery.

The shafts of the brake wheels are connected by suitable
means with a pivoted lover armnged
under the car at A, and the latter, in
turn, communicates with the brakes,
B. These are arranged on an arm
which Is pivoted to a horizontal lever,
C, which is also pivoted at its center
to the framework of the platform, and
carries two brakes, Dand E. If the
car wheels revolve from right to left,
their peripheries, acting upon brakes,
B, pressed closely against them, tend
to draw such brakes downward, there-

by tilting the lever, C, and causing
one of the pieces thervon, in this case
D, to bind firmly against the wheels.
If, however, the Iatter turn in the op-
posite direction, the brakes, B, are
somewhat lifted, depressing the lever,
C, 0 as to cause the piece, E, to act
as an suxiliary brake. It is claimed
that, by this means, the power of the
brake is doubled; and in cases where
steam i3 employed, it will give the
game power with one half the strain
upon the braking apparatus.

For further particulars address the
inventor, Mr. George W. Crowe, 125
West 5th street, Cincinnati, Ohio.

°

IMPROVED ANIMAL TRAP.

The invention illustrated herewith is a device foreatching
and destroying mice, rats, squirrels, and other small animals.

The trap is actuated by elockwork, and once wound up is
solf-setting, When sprung, a & toothed bar is rapidly
rotated, striking the animal, killing it, and throwing it out
of the box.

The case is made with an opening of a size proportionate
to the hight of the animal to be trapped. The vertical shaft,
A, is connected with a coiled gpring and toothed wheel, part
of the latter being shown at B,  When the shaft is turned
by the key, it coils up the spring without revolving wheel B:
but when the spring is allowed to unwind, the said wheel is
rapldly rotated. This motion by the cog teeth is transmitted
to & similar wheel, C, the shaft of which extends above the
case and terminates in a notched disk, D. Just beneath
the wheel, C, and st E, is the toothed bar for destroying the
animal,

F isa horizontal shaft, having at its forward end an up-.
wardly projecting arm, G, which is canght and held perpen.

The disk, D, of course revolving with the wheel, €, the
#ido of its notel strikes against the vertieal arm of the lover,
N, theroby raising the other arm, now directly under the
spring, M, #o as to elovate the end of the latter once more

dicular by the spring catch, H. At the middle of the same
shaft is an arm, I, which passes down
through a slot in the case, in such o
position that a stop on the wheel, C,
may take against it, and the motion of
mechanism be thus arrested. At the
inner end of shaft, F, is a cam or arm,
J, which is s0 armanged in connection
with & projection, K (dotted lines), on
the wheel, that maid projection strikes
it, thus turning the shaft, F, thereby
raising the arm, G, s0 as to be sgain
caught by the spring, H, and also low.
ering the arm, I, so that the wheel may
be arrested, ssalready explained.

The shank of the bait hook, which is
#0 placed that the animal cannot pass
through the case without coming with
in the sweep of bar, E, passes up
through s slot and connects with a flat.
tened mck shaft which rests, as shown,
upon the horizontal arm of the bent
lever, L, the Iatter being pivoted st its |
sngle to the top of the case. The ver
tical arm of the lever has & noteh into
which is canghit the extremity of a
spring, M, when the trap is set. Be
testh the end of this spring is & bent
Jever, N, also pivoted at its angle, and
having & vertical arm, 1o sccommodate
which the notch is made In the disk,
D. There is still snother bent lever, O,
only & part of which is seen, as it ex
tends under the top of the case. This
has s projection direetly under the ond of the spring, M
and connects with the perpendicalar pod, P, so that when
pushed down by the spring, M, it raises the eatch, H, cloar |
of the arm, G, and allows the shafl, K. 1o turn '

The illnstration represents the trap as pet. When the bait |
uhw it turns the rock shafs so that the odge bearn
down the horizontal part of the lever, I, clearing the spring,
M, from the soteh, The spring, of course. comen down with
some foree on the projecting upper end of the Jever, O, thore
”.- sbove described, releasing the arm, G, of the shaft
T. Thins relenses the whee', C, allowing it to be rotated by
~Mo B, scted upon by the coiled spring. By this
menns the toothed bar, M. i» revolved with eonsiderable

Sovcs, killing the animal and tossing It clear of the box

into the noteh on the lever, L, and, at the same time, allows
the lover, O, to be withdrawn from the eatel, H, by a small
spring.  As the wheel, C, revolves the projection, K, strikes

suitable.  Another curious peculinrity in that Its surface by.
comes rough and wrinkled, and the wpirals break, after
fow days’ experimenting. The wolght is also senaibly di-
minished,

Chloride of Xron Obtalned by Dinlysis,
It ig now many years since the lalo Professor Graham dis.

the eam, J, which throws the arm, G, into the catch, H, and | covered that when s solution contained both erystnlizablo

CROWE'S IMPROVED CAR BRAKE.

lowers the arm, I, to eatch and stop the wheel. At the same
time the outer end of the lever, N, rises into the notch on
disk, D, and its inner end drops nway from the spring, M, so
that the teap is thus reset.

The device is quite Ingenions and very sudden in opera-
tion. We should imagine that it would speedily clear a cel-
lar or other infested locality of troublesome vermin.

Patented through the Scientific American Patent Agency,
November 12, 1872. For forther particulars regarding sale
of rights, ete., address the inventor, Mr. George Barr, Clats-
kanie, Colnmbia county, Oregon,

Action of Platinum and Palladiom on the
Hydrocarbons,

The recent experiments of M, Coguillon on the above sub-
ject take ns o point of departure the fact that a platinum
wire, rolled in spiral form and heated to redness, remning
incandescent in presence of vapors of alecohol or ether, and
forms different products of which the principal are aldehyde
and acetic acid. All mono atomic slcohols, as well as their
ethers, act in analogous manner, and produce, in this incom-
plate combustion, aldebyde and the acid corresponding to the

BARR'S ANIMAL TRAP.

aleohol ; while all the hydrocarbons, volatile ofls

tery With blearbureted : 0
wire gives frequent explosions, palladiam 1808 DO | £
extinguishes itsolf when the gasecus . n 04

and uncrystalizablo, or collold, substan.

ces, the former would puss much more

rapidly through an snimal membrane

that the Iatter. For performing this

experiment, 8 hoop of hard rabbor has
a piece of parchment paper stretehed
over it, and the apparatus, which re

sembles a sieve, In allowed to float upon
the surface of water, The mixed solu-
tion is poured into the apparatus, and
ina few days the greater part of the
crystalizable body will be found in the
water, while the uncrystalizable one will
remain on the membrane. Professor
Graham gave to this process of separa-
tion the name of *‘ dinlysis,” and to the
apparatus that of “dinlyzer,” which
names have been gonerally adopted in
all lnnguages.

Since the discavery of dinlysis, it has
found many uses. It has been used with
greatadvantage in analytical chemistry,
for separating crystaloid and colloid
bodies, especially organic ones. Its
greatest value has been in analyzing
the contents of the stomach, when it is
desired to show that poison hns bLeen
taken. The preserco of a poison in the

slimy contents of the stomach would otherwise be difficult
to prove. Recently it has, also, been employed in the
arts, and Dr. Reimann describes in his Firberzeitung its nse
in the dye house for preparing iron salts: From mixed
solutions of salts and gum, the salts ean be separated while
the gum remains behind. But not only so; when a salt
alone is placed inthe dinlyzer, the erystalizable portion of the
galt, which is usually the acid, passes throngh the membrana
first, the base remaining on the dialyzer. Now there ave a
series of salts which require a proportionally large quantity
of acid to keep them in solution. Notable among these are
the sesquioxides, especially that of iron. The very acid
salt of iron is extensive!y employed in dyelng silk as an iron
mordant for heavy black. An iron mordant which is very
acid and which generally contains an excess of nitricacid, ns
well as gome nitrous acid, acts destructively upon the fiber,
50 that very heavily weighted biack silk loses a greater part
of its strength, and sometimes can be pulled apart, Toavold
this disydvantage, the iron may be used in the form of dial.
vzed oxide of iron. In preparing such a solution, oxide
;,‘ fron dissolved in muriatic acid (perchloride of iron) is

placed in n dinlyzer- After some time it will be found that
the acld is mostly gone off, while a so-
lution of the oxide of iron remuains in
the dialyser, Such a solution gives up
its oxide of iron very readily to theim.
mersed fiber, which is thoroughly mor.
danted, wlile it cannot be auacked,
since there is no acid, at least no execoss
of it, present. Such n solution is far
more active then the ordinary iron maor.
dant, because the iron in it has & great
tendency to deposit itself upon the fiber,
while that in the acid mordant, being
held by the acid, shows less of this ten.
dency. It seems, too, from what has
been loarned, that the mordanting of
fibera in a solution of salt I really a
phenomenon of dialysis. The fibers
may be regarded as a conglomerate of
mombranes, and hence it is natural that
the silk, for instance, should take out
the iron from a solution of its salt, and
allow the acid to disseminawe iteelf
through the bath, This tendency of the
fiber to take up the lron is assls od by
previous dialysis of the solution.

For technioal purposes, cspeclally for
weighting silk, it is necessary to take
away all the acid from the oxide solu.
tlon, Here it Is sufficient to obtain a
wolution containing but Uttle acid and
an excess of oxide of lron.

Fr. Oltmanos, an apothecary in Han
over, has for years prepared dialyzed
oxide of iron for medical purposes, and
The dialyzed

aniline | recently han also made it for use In dyeing
ete , participate In this property and maintsin the incandes- | oxide of lron made by him contalos 0 to 7 per cent of pure
cancs of the platinum spiral.  The fixed olls and sulphureted | sosquioxide of lron In solution: & quantity which, Decause
| essences, such as the essence of garlic or mustard, are with. | of the ease with which It acts on the fiber, ix more than suffl
out thin effect clont for mont purposos, For weigh ing sllk, and for many
Palladium has this property of remaining incandescent In { similar purposes in the dye house, especially for all e:ses
hydrocarbureted vapors in even a grestor dogros than plati. | where it is desirable to load the fiber heavily with the oxide
fum; and with toluo t similarly prodoces hydride of | of iron In mordanting, without sttacking it, dixlysed iron is
benzoyl When it is plun | in an incandescent state inte nys luahle
proto.carbareted hydrogen, it continues in o) samo condi W
tion without requiring t by the 1| Tue bullding of dikes st the mouth of the Seine has been

the mesns of causing high water to sppear at Havre 30 min
during the spring and 14 minutes during the

Jles pooner

peap tides
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THE FOSSIL MAN OF MENTONE, otially o han a pleco of metal wire, serow.threaded | necessary to messore the distance In Inches between the

The discovery of a haman skeleton in ono of the grotio from end to end, and \’ fan working thereon rotated by the | messenger and socket, D (minus the Jeogth of the fan), and
of Mentone, a village on the wouth ennst of Fras ! motion of the machin [he scrow Is cat to s certain piteh, | to multiply the result by thirty.eight, when the depth in
Nice, has produced for some time past no small . tement st the descent of the apparatus must be through a | fathoms iu'nt once kKnown.,
in the sclentitie world, The eave In which m of wat he fan to make one revolution The machine may be made of any desired sise; and 1n
hollowed In the garumnian limestono immoedia e further the t wols down, the higher the fan | cases where the grapnel Is likely to catch in seawoed or other
the nummulitic tertiary deposit so wall developed in 1 . mb up t | As 200D A8 ,_.“‘,'“. in reached, and | obstruction, the power of the lifting buoy can be osslly In.
cinity. Some large imbedded rocks, probably p oal ent, the fan (of course sctea upon | creased 10 tear away the hold.
gave rise to the natural excavation 1 n different direction) runs down the screw, but & messen - - . -

It appoars, from the recent lnvestigations of M. Rivides ur on the Iatter, pushed up by the fan, remains st aad in ! THE FECUNDATION OF FLOWERS BY INSECTS.
that, at the upper portions of the eaverns oxaminod, remaing | dlcatens the highest Hmit attalned. It is only then necessary Awong the numerous discoveries with which vegetable
of IRSLTUMAELLS .\".l tools were found, b longing O piek up the apparatus when it comme Iu‘lln surface and | physiology has of late been enriched, none is more interest.
pistoric epoch which Immediate ly preceded, in 1) ohad tance that the messenger has been earriod up, | “._; or more curious than the part taken by insects in the de-
Europe, the appearance of metals. Below the surl beds ' and the d in fathoms is infallibly told | velopment of flowers. The fact seems hardly credible, more-

abound, remains of human in
dustry indicating a civilization
even more primitive than the
antiquity assigned them by the
.”l.‘x;m-ml masses. In this lo
eality was discovered, at n dopth
of 21 feet, the famous human
skeleton depleted In our engray
ing The earth was oy hlvn(!_\' in
virgin condition, and hence the
remaing clearly belonged to the
gmlu;lr.\l and palwontological
age of its surrounding deposit.
While., however, the fauna dis.
covered in connection with the
human relics indicate a very an-
cient palwontological epoch, the
bone and stone instruments, and
especially the necklace found on
the skeleton, seem to point 1o a
more recent period. The pre.
gonce of cave bears and hyenns,
the rhinoceros tichorinus, and
bos primogeniug, evidently rolato
to the most ancient quarternary
eposh, the age of the bear; while,
on the other hand, the abundance
of remning of deer of various
gpeciea and of small hight (cha.
mols especinlly), the fact of the
multiplicity of bone tools, nee-
dles, chisels, and abaton of command, together with the pe.
ouline necklace which closely resembles that found on the
fosail man of Cra-Magno, lead to the conclusion that the
sories of objects belongs to an age posterior to that of the
bear, namely, to that of the reindeer. It is believed, how-
over, says Dr. Garrigou, in Za NVature, that the original own-
er of the skeleton existed during the latter age, and was
buried in a cave formerly inhabited by men of the preced-
ing epoch,

A NEW DEEP SEA SOUNDING INSTRUMENT.

It would be difficult, we imagine, to devise a more simple
and inexpensive apparatus for deep sea sounding than vt
represented in the accompanying illustration, There is no
intricate mechanism, no series of wheels or dials requiring

Garefyl sdjustment, and pot even o lioe; nothing, (o fect, es

THE FOSSIL MAN OF MENTONE

Compared with the intricate systems for sounding carried
by such vessels as the Challenger, and in other marine ex.
ploring expeditions, the present device is a marvel of sim-
plicity and cheapness. It can be made on board, with the
tools ordinerily found in the engineer’s department of a
steamer, or, at most, with one special instrument for cut-
ting the screw thread upon the wire. The remainder of the
apparatus is a block of wood or other light material for a
lifting buoy, the grapplers which bring up specimens of the
bottom, and a watch buoy. By noting the time of descent,
together with the bearing and distance of the watch buoy
from the point at which the machine rises to the surface, the
bearing will show the difference of direction between sur-
face and submarine currents, and the distance, the velocity.
Thus, in the single instrament, is afforded a means of de-
termining depth, character of bottom, and set and rapidity
of currents.

The credit of this very ingenious invention is due to Cap-
tain Truman Hotchkiss, of Stratford, Conn., a gentleman of
large maritime experience, to whom we are indebted for the
substance of the detailed description which follows.

From Fig. 1 the particulars of the device will be under-
stood. A is the screw threaded rod, made of brass or steel,
and B is the fan, boxed and tapped to travel thereon. C is
the messenger, traveling on the screw and fitting the upper
end of the fan by a coupling 0 as to be moved by the fan
only up the screw. At D isa socket screwed to the lower
end of the rod, A, which carries the grapnel, E, the Iatter
hanging to the bent end of a bolt which passes through the
socket. This bolt also serves asa pivot for an unevenly
balanced lever, F, Fig, 2, which pazses through a slot at
right angles to the plane of the grapnel. The upper end of
rod, A, hooks in an eye on the bottom of the lifting buoy,
G. H is the watch buoy, provided with anchor and flag.

Fig. 2 shows the machine descending and also the mode
of adjusting it. It will be observed that the arms of the
lever, F, differ considerably in size, and that they are pro-
vided with hooked ends, the curve on the arm on the right
turning downward, and that on the left arm in the opposite
direction. By this means the two weights represented are
supported, one weight, the heavier, extending down toabout
the level of the bottom of the grapnel. The latter of course
remains closed, asis evident from its form. The fan and
messenger are then carried down to the bottom of the rod;
and thus adjusted, the machine is let go, the watch buoy
being previously carried to the place of descent.  The time
is then noted and a careful watch kept for the return of the
apparstus. In descending, the rotating fan climbs up the
serew, carrying the messenger with it; and the weights, over.
coming the lifting power of the buoy, continue dragging the
machine down until bottom is reached. At that moment the
lower weight is lifted from its hook and drops clear, the
smaller weight overbalances the lever and also falls off, and
the jows of the grapnel, opening against the resisting soll,
grab a portion of tho bottom. The lifting buoy now ecasily
carries up the apparatus freed from the weights; and soon
reaching the surface (Fig. 8), is easily recognizged by the flag
which it carries, blowing out clear, .

The machine is then recovered, and the position of the
messenger noted, as already described.  As thero are thirty.
olghbt turns of the screw thrend por inoh of rod, it is oply

over, that, after all the theories
which have been invented o ox

plain the passage of the pollen
o the stigma of the same fSower
(to explain which even the inter.
vention of water, which is kigh-
ly destructible to the pcllen of
terrestrial plants has been men.
tioned as possible), in the majori-
ty of cases the fioral organs are
so disposed as to absolutely pre-
vent this contact, and that the
pollen needs to be deposited on
the stigma of a sister flower or
even on & blossom belonging toa
separate stalk,

Generally, when the pollen of
a flower, through some means,
anccomplishes its self-fecundation,
the result is a deleterions sction
upon the stigma, and the plaot
remains Larren, as, for example,
in many specles of the genus
oncidium. The aquatic plants,
of which the pollen is transport-
ed by water, are few in number,
while the pollen and stigma ex.
hibita pecaliar disposition. With
others (conifere, graminea), in
some cases the wind carries the
pollen, but the tlowers are insig.
nificant, destitute of nectar and of odor, and their pollen
Is in such great abundance that it has given rise to a fable,
in certain countries, of a main of sulphur.

Our attention, at present, however, will be directed to the
tflowers the pollen of which is carried by insects involuntari.
Iy from one blossom to another. Such flowers seem to appeal
to the insect to enter their open leaves by exhibiting the
brightest colors, and most beautiful and varied forms, be-
sides secreting quantities of the nectar upon which their
visitor subsists. Nothing can be more wonde:ful than the
thousands of different shapes of corolla, of stamens, and of
pistils; and yet all are arranged so as not only to cover the
insect, in spite of himself, with pollen, but, at the same
time, to separate completely the pollen and stigma of the
same flower. Often the mechanical disposition of the wa.
rious parts of the blossom and their plsy at the moment of
the entrance of the intruder is extremely complicated, as
Darwin has demonstrated In the case of many of the orchi-
dacem: but there are other flowers of which the construe-
tion is easily understood and which are equally ingenious
and surprising. One of the simplest is the sage (saleia pra-
tensis) a very common plant of the ladiate, or mint family,
characterized by the existence of two stamens instead of
four, portions of the flowers of which our illustration (ex-
tracted from the pages of La Nafure) represents,

The corolia, A B, is deeply divided into two lips; the up-
per, which corresponds to two divisions of the corolla, turns
backward in the form of an arch, and incloses the style and
the anthers. The lower lip is divided into three lobes, of

which the middle one is large and concave: while those on
the sides aro smaller and roll from within outwards. The
tubo of the corolla is somewhat crooked at the base, and
this crook or dopressjon contains the secreted nectar. Of the
pecullar form of the stamens, » clear ides will be geined




and 1. In € the corolls hins buen out Jongita
toleavs fhe stamonn Intnet, In 1. D, a por.
mens i wliown goparately, Tl authers linve
ective nstrido tho flaments, The latter are vory
“and are insorted In tho sides of the tabe of the corolla,
Flg. Cand D. Ono anfher, a, i devoloped regulnrly;
tho othier, o', s transformod into n attoned nppom'ilx. nearly
tectangular, elightly curved, and convex outslde.  Those two

s are so placed togothier as to form a kind of spoon,

eh vory exactly closes the tubo of the corolla. Thoy

even adhore guite strongly by their anterior points. The

connectice, which is almost unapparent on the inforior side,

hw on the upper portion into & delicate arched fila-
wnent which carries at its extremily tho only pollen.enclos-
fng coll of the anther.

"It it be attampted to push a needle or bit of stick into the
tubo of the corolia, the little spoon, a’, will just be enconnt.
ered. By a light effort, the connectives are turnod around
the filaments, when the fortile anthors, ¢ ~oealed under the
guperior lip, project thomselves forward and deposit their
pollen upon the intrading instrument.  On withdrawing the
Iatter, the elasticity of the filaments carries tho anthers back
under the upper lip. Up to the time when the pollen is ripe,
the style, which is also concealed at the bottom of the upper
lip, does not arrive at complete development and the bi fidal
stigma, #, hardly extends berond the corolla, Fig. A. In
tho advanced flower, deprived of its pollen, the style elon
gutes downwards and carries the stigma at the level of the
entrance of the tube (see &, Fig. B).

1t is now easy to follow the action of the flower, whon a
bee, for instance, visits it. The insect nlights upon the
lower lip of the corolla, and, to reach the Lidden ncatar,
tries to penctrate the tube. But thisit cannot do without,
= already shown, pushing before it the short branches of
the two levers formed by the connectives, At the same time
the arched upper parts advance and embrace the body of
the bee, applying the open anthers to its abdomen so that
the insect emerges covered with the fine pollen.  As long as
it secks the neetar of flowers of the same age as that just
left and of which the styles are still very short, the stigmas
can receive but little pollen; but when the bee attempts to
entor an older blossom than B, the clongated stigma grazes
along its back, rubs off the pollen, and thus becomes fecun-
dat=d. Since the pollen of the saleiz is deposited on the
back of the insect, it is evident that little can be given to &
flower of another species the eonstraction of which requires
the placing of the substance upon the head or frank. While
whatever may be the flowers which the bee visits before en-
tering another sa/eiz, the pollen with which it is charged is
not rubbed off or wasted as it remains intact untila proper
blossom is entered.

UF THE AMAZONS,
No. 2.

VOLUME OF THE GREAT RIVER AND ITS TRIBUTARIES.

The Amnzons is the most voluminous of rivers. At the
narrows of Obydos, six hundred miles from the sea, half a
million cubic feet of water pass any given point every sec-
ond. Born in Lake Lauricochs, among the Andes of Peru,
the main tronk runs northerly for five hundred milesina
continuous series of rapids: and then,
from the frontier of Ecuador, it fows
easterly, twenty-five hundred miles
across the great equatorial plain of the
continent. The average current of the
Great River in its passage through
Brazil is three miles an hour, At Ta-
botinga, two thousand miles from its
mouth, the width is a mile and a half,
with a dopth of eleven fathoms; at the
entrance of the Madeira, it is three
miles wide, and below Santaren, itis
t2n. The tributaries are in keeping
with this colossal trunk. In fact, the
Amazons is a great river system, rather
than one river. It has twelve affluents
over athousand miles long, the largest,
the Madeira, equaling the Arkansas,
entering the Amazons nine hundred
miles from its mouth.

Besides these and a host of minor
tributarics, there is 8 wonderful net-
work of natural canals alongside of the
main river and joining the tributaries,
ealled igarapis, parands, and furos.
Theso bypaths are of immense advan.
tage for intercommunication. They
are characteristic of the country, and
are 0 pumerous that Amazonia is fruly a cluster of

Jdslands. Atlogether, this vast inland fresh water gea drains
& territory of two million square miles, reaching from the An-
des to the Atlantic and throwing out its arms to the Orinoco
~and Paraguny, On the Lower Amazons,the annual rise reach-
maximum sbout the middle of June, and its mini-
1 Decamber, the difference of level being about fifty

EXTENT OF NAVIGATION.

Srientific  American,
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proper.  Whilo the anrront in evor east, there In n constant
trado wind westward, so that navigation np or dowwn Ly al-
ways something in s favor, In August snd Beptomber, a
strong brooge swoops up the lower part of the main trank,
#0 thut gehoonors ofton o from Pard to Obydon in ten days,
or one third of the ordinary timo.

A to the tributnrlos; the first in order, the Tocanting,
could faurnish o natural highway to tho rieh provines of
Minns Gernes, were it not for rapids one hundeed and fifty
miles from Ita mouth, This interruption will some day be
cironmvented by a mailrond. Above the falls, n stenmoer can
go six hundrod miles,  The Xingh is navigable nearly one
hundeed milos, From Santarem, steamers ascond the broad
Tapajés about sixty longues, to the rapids of Itaitfiba; and
pusing these, traders go by eanal to Dismantino and Cuyabé
on the confines of Parnguay. From HaltQba, there {5 com-
munication eid Manes with the Madeira,  Near Obydos en-
tora the Trombétas, navigable one hundred milos.  And just
boyond Serpa, the great Madeira pours ite flood of waters,
This majostic tributary ix about two thousand miles long,
one bmnch rising near Lake Titicacn, a socond starting
within fifteon miles of the souree of tho Paraguny, and a
third washing down the gold and diamonds of the Slerras,
It has a threo mile current, and at its mouth Is two miles
wide and sixty-six feet deep. It is navigable to S8an Anto-
nio, o distance variously estimated from fivo to seven hun.
dred miles. Here begins a series of rapids, nineteen in num-
ber, having a total fall of thirty-cight fathoms ; nbove which a
gteamoer can nscond to Santa Cruz, in the hoeart of Bolivia,
Colonel Clhinrch, who sounded the Marmoré for six hundred
miles above the rapids in October (the dry season), found no-
whore in midehiannel Tess than fifteen foet of water, nn avor-
age ourront of two miles an hour, and o width varying from
gix to twelve hundred feet, A railway around the formids-
blo rapids which separate Bolivia from the Lower Madeirn is
now in procens of construction by the Madeira and Mar-
moré Rallrond Company, The track extends from San An-
tonio to Gunjarimirim, a distance of one hundred and eighty
miles, and by the terms of the contract the road is to be fin-
jghed in April in 1874,  This is one of the most important
enterprizes on foot; but great difficultios have been encoun-
tored, as thoe searcity of laborers, the attacks of Indians, and
the prevalence of epidemics. The company, however, in
spite of all obstacles, declare that this great connecting
link must and shall be built.  As soon ns comploted, the
Nutional Bolivian Navigation Company will be ready to
put a fleet of steamers and barges on the Marmors and Gun-
poré. Both Brazil and Bolivia are interestod in this railway,
nnd have conceded to the company over one million acres of
territory along the line. The affluents of the Madeira water
a roglon as large as the basin of the Nile and nearly as vich.
The valley of the Beni above is famous for its gold, Pern-
vinn bark, coffee, and cacao, which now have to climb the
mountains of La Paz and cross to the Pacifie.

One hundred miles west of the Madeira enters the Rio
Negro, which is navigable to San Gabriel; but at present
steamers go only to Sunta Isabel, or five hundrad and forty-
six miles. It is a deep though sluggish river, the depth
at Manfios at high water being forty-four fathoms. Steam-
ers, therefore,do not usually cast anchor, but fasten to buoys.

river runs in so deep s channel to 5o great a dix-
No other river can furnish over gix thoussnd miles

Ous navigation for large vessels. For two thou.
from its mouth, the main stream has not loes

ﬂfbmu of water; and nota fall interrupts nay-

twenty-five hundred miles. The Pongo de Man-
‘western limit to navigation on the Amazons
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navigable, for steamers dnqn‘ hroo or m -
for fifteen hundred milos, Liko tho Purfis, it 1y

ed river, and ling a two and a hnlf milo coreont.
dred miles from its mouth, it hing o dopth of two.
low water,
The Jutalil and Japurd are fiest elamn Celbutirlon s the Tat.
ter in navigablo for ten days by mm.n':::ﬁg}::;
reached where there is a Jofty table-topped mountaln, ’ﬂg‘
Icf has no rapids and is navigable into New Grannds, (ﬁﬁ
n heslthy river, and is of considerable Wnldy.
The Jévari is navigable for an unknown distanes, and ls
called the ** Golden Dream of the Peravinns,” who think it
In the eastern ontlet of their conntry. The Napo eould be
ascended by o flat bottom steamer five hundred miles ; it s
the natursl highway eastward for Ecuador. The noble
Ucayili hias been navigated by a steamer of five hundred
tups for six hundred miles in the dry season; and & small
stenmer hins ascended over meven hundred miles, or within
two hundred miles from ancient Cuzeo, and thres hundred
from Lima. Thero is twenty feet of water at Sarayncu, The
Ucayiili will undoubtedly conneet Lima with the Amnzons,
Finally, the Hualliga has an aversge depth of ires fath-
oms for a hundred miles; but eanoe navigation beging at
;’lndglo Mnr‘i;. one hundred and twenty miles from Hufinaco,
uch aro the vast capabilities of thin gigantic river, fit]
called the Mediterranean of the New World, i
THE NATURAL WEALTH
of the country isin proportion. No npot on the globe con-
tains so much vegetable matter ns the Valloy of the Ama-
zons, Within it we may draw a circle of oleven hnndred
mileg in dinmeter which shall include an overgroon, un-
broken forest of grand and beautiful and valuable trees, in
endless variety. In trath, it is this very excessive oxober:
anco which offers the chief obstacle to settlement, We
know next to nothing of the interior; but the marging of
the main trunk and especially of the tributaries ubound
with precious woods, drugs, dye stuffs, edible fruits, and
other useful products. Among the most important of thege
for exportation are; Moira, pinima, moira pirfinga, moirn
coatifira, itafiba, palo di sangre, mussarandiiba, sapuchyn,
jacaranda, cedar, and cumarfi; salsaparilln, vanilla, cupaiba ;
cinchéna and gnarand; eacao, coffee, tonkn beans, nuts, fa-
rina, tapioca, cotton, rice, tobacco, and sugar; rubber, pins.
sfiba, pita, and copal, and a host of others unknown to com-
merce,

SAILING CRAFT AND STEAMERS,

The present traffic in the riches of this inexhaustible re-
gion is far behind the world’s expectations; but it has won-
derfully increased since the introduction of stenmers in
1833. It is impossible {o nscertain the number of sailing
vesgels on the river; but the variety is estraordinary, for the
Indian is a carpenter and ghipwright by intunition. Thus we
see: First, the canoc proper, or “dug out.” Second, the
montaria, s small boat made of five planks, or s canoe in-
creased by two narrow boards for the sides and small trian.
gular pieces for stem and stern. The paddle serves for both
steering and propelling. Third, the montaria.possante, a
Iarge montarin with oars. Fourth, the igarité, a large canoe
or montaria with two masts, rudder, keal, and palm leaf

MOUTH OF THE AMAZONS

steamers for sixty leagues. Above the rapids of San Gabriel,
the Negro is connected by the Cassignian with the Orinoco;
and hence the commerce of this part of the river is nator.
ally in the hands of Veneczuclans.

Next in order is the Parfis, one of the most promising trib.
utaries of the Amazons. Recently opened to the world by
the daring Chandless, this hitherto mysterious river, pos-
sossed by the untameable Chunchos, has suddenly becoms
ons of the most attractive and valuable streans in the

world, Risingin the richest part of the Andes and entering
the Amazons only forty-five leagues above the city of Mani-
o, it is navigable for steamenrs, the greater part of the year,
for over twelve hundred miles. At the distance of eight
hundred miles from its mouth, the depth s never less than
twelye foet. It is nearly, If not fully, equal to the Madelra
in slze, but is exceedingly winding in its course. Parallel

to the Puriis is the almost equally important Jurug, It is

The Rio Branco branch can also be navigated by small

awning or cabin near thestern. Fifth, the golisfa, sn igarité

' with wooden covering. Sixth, the eo-
bérta, n large galiota with one or twa
wooden cabins. Seventh, the eigiléa-
gas, alarge igarité, short and broad, fiat
bottom with keel fore and aft, first
made at Viges. Eighth, the datelao, a
barge with square sails but nodeck, to
carry cattle; sometimes propelled by
long oars. Ninth, the barco, » batelao
with deck. Tenth, The csowna or
schooner.

Of steamer . there are now thirty-five
afloat on the Amazons, varying in tun-
nage from seventeen to eight hundred
and sixty-four. The aggrezate tunnage
is over ten thonsand. Twenty of these
belong to three companies, which re.
ceive a large subsidy from the Govern-
ment and have s total capital of §3,600,-
000. The oldest and most powerful
line (** Compankia do Navagagaoa capor
de Amazonas) is owned in London.
but is under the management of the
distingnished and energetio Sr. Pimeuta
Bueno, of Parf. This company is en.
deavoring to swallow up the other two
having just purchased the Paraense line

and nearly completed negotintions for
the Fluvial, and thus monopolize the carrying trade on
the river. Officially made free to the werld in 1867, the
navigation of the Amazons is virtually restricted to the Bra-
zilian flag. Foreign vessels may go up the main river as far
as Mannos; up the Tapajos to Santarem ; and up tho Madei-
ra to Borba, On thic Maranon the Peruvian government has
two Jarge steamers, doing monthly service, besides several
gmall ones for the tributaries: and an English firm at Iguitos
has recently innugurated a private line between that point
and Parf. Goods for Peru pass Pard freo of duty. Two
regular steamers leay»* Pard for Mansos and intermediate
points, on the 2d and 18th of each month, snd a monthly
steamer plies between Manaos and Loreto, on the Brn{llln
frontier, connecting with the Peruvian Morona for Yurl.
maguns on the Huallfga. The other steamors run from
Paré and Manaos to numerous villages along the main river
and the tributaries. The navigation of thoso tributaries, but
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uat commenced, Is most fmportant, for thoy aro the real
pources of the vanrncteristio products of the country: the
rogion bordering the main trank yields sonrcoly un\"t'hlng.
On the Tooanting n steamer goes onco n month to Cametd ;
onmnm""'h (durlng high water) to Balno and to the !Irn;
falle. Almost the only trado on this river is in Brazil nuts,
The Xingu has one occanional steamer golng just above
Souzil for rubber, of which the annanl product s five or six
thousand arrobas.  The Tapajos has o monthly steamer as

far as Ltaituba (175 milos) leaving Santarem the 28th, and
bringing down rubbor, salsaparilla, tobaoeo, farlnn, cacuo,

. _3 coffee, copuibn, peppor, nuty, piraruei, piteh, hidos, lumber
A and Hmeatone, I'hie annnal amount of the Topajos eacno in
'R {5 100,000 nxrobas, rubber the same, piraruch 60,000 arebas,

1 palgaparilin 1,000 arrobas, nuts 40,000 bushoels, hides 20,000,
' 1S A steamer leaves Mannos for San Antonio, on the Madoira,

3 the 27th of each month, and oftener when there is Cargo.

X IRESENT AND PROSPECTIVE COMMERCE,
‘ At present tho trade on this chief tributary Is inconsidor-
N ablo, its value, in 1872, amounting to only $£279.812, The
i oxports conslst of rubber (nbout 25,000 arrobns), hides, tal-
Jow, quinn, copaiba, cacao, nuts, fish, tobueeo (of superior
quality for pipes), and salsaparilla, But the momont the
” rallway around the falls is finished, a magnificont country
will roll its wealth down the Madeira. Above the falls nre
[ the cities of Exaltoclon, Trinidad, Santa Cruz, Oruro, Cocha-
bamba and La Pax; there is the Bene valloy, famous for its
. gold, silver, tin, copper, lead and mercury mines; and from
| the banks of the Marmorf will be exported, ax goon as an
| outlet can be mnde, cinchona bark, rubber, coffec, eacao,
salsaparilla, tobacco, farina, cotton, lama nnd alpacs wool,
b cattle and hides, At present, cattlo ean bo bought there ai
$7 a head; cinchona, $45 a qiintal; cacao, $1.50 an arroba:
, sugar, $1 an arroba,

On the Rio Negro a steamer makes six trips o yoar ns far
as Santa Isabel (546 miles) for piassiiba and salsaparills. The
value of the trade on this tributary, in 1872, was $02,586; it
is now on the increase. The rich cacao and coffee, once
raised in this region, is no longer cultivated; and no one
can be found to cut the celebrated molrn pinima—the most

. beautiful wood in the world. Not a stick can be found for
- gale in the city of Mannos; while everybody confesses that
there is an abundance of it up the Negro, especially on its

;.\l

= branch, the Brauco, noar the boundary line of Guiann, A
regular monthly steamer (and often an oxtra one) goes up

o, the Purfis, one thousand miles to Hyutanahau, bringing down

i rubber; copaiba, salsaparilla, nuts, turtle oil and fish. The
' commerce on this river is rapidly increasing. Its value in
= 1872 was $627.002, There are moro inhabitants along the
o banks of the Purlis than on any other tributary.® There is
4 a monthly steamor, likewise, on the Juruf, nscending to
Marary (five hundred miles), and the trade is similar to that
on the Pur(y, The Peruvian stenmers, plying between
Lonto and Yurimaguos, takes up dry goods and hardware in
exchange for Moyabamba hats ard salsaparilla. Her rate
down stream is eighteen miles an hour and from ten t
twelve up, while the Brazilian steamers descend st the rate
of twelve or fifteen miles an hour, but make only eight ap
stream,

Such is this great fluvisl highway, as thas far developed.
g Unless checked by blind legislation, the commerce of the
Amazons, leavened by Anglo-Saxon capital and Anglo-Saxon
enterprise, is destined to sssume proportions commensarate

with the magnitude of the river. Jaaes OrToxN.

*The Jatest tatolligence contradicts the report of Mr. “iper's massacre,
} sad anzounces that he has found gold In abundance.

NOTE ON AN ELECTRO-DYNAMIC EXPERTMENT.

BY XX. OASTOX PLANTE AND ALF. XAUDET-REROUET,

In charging a secondary eouple of leaden plates with the

magneto-electric machine of Gramme, we have observed a

which affords quite a curious example of the

reciprocal transformation of mechanical power into electri-
city, and of electricity into mechanical power.

The machine of Gramme possessing, as is well known, the
remarkable property of furnishing currents influenced in the
same direction, the sccondary couple is charged by the aid of

¥ this machine as if under the influence of & voltaic pile, and
‘enables us 1o obtaln, st the end of a fow moments, by a suc-
‘cessive chomical action sccumulated upon s large surface,
‘temporary effocts of up intensity superior to those which the
‘mackine produces i a continuous manner. It is casy to
‘verify this, elther by the incandescence of o thread of pla-
~ tinuwm, or by any other physical sction. But if, instead of
~ thus discharging the secondary couple, it Is left In communi-
‘eation with the machine, and if wo coase to make it revolve,
i wo even stop it entirely, by opposing & sufficlent resist-
it will irnmedistely be obsesved to put itself in motion
under the influence of the secondary couple which it

stored up.  Electricity serves
nediate machinory in this com-

‘motlon.
es called Into play, wo can plainly
atlon Is not complete on sccount of

the loss Inevitable in every transformation. HBut as the
moasire of the product of the secondary couple, effocted by
one of u In n previous experiment conducted after an.
othor mothod, hag demonstrated that this couple was a good
recolver of the olectrie force, it Is probable that one would
find here, all the circumstances belng the same, only a trifling
wasto in the transformation,

The direetion of the rotatory motion communicated to the
machine by the discharge of the secondary couple s, wo
hinve sald, the snme as that in which the machine was turned
in charging the couple.  Now if the machine in turning in
0 cortain direction has charged this couple, it is ditheult to
concolve, nt first view, that under the influence of the dis.
chinrgo of tho couple it turns still in the same direction ; for
it must then tend to recharge the secondary couple, so that
the lnttor would be discharged  and charged at the same
time,

Nothing seems more paradoxical. Nevertheless the fact
I8 eanily proved, and is very simply explained in the follow-
Ing muannor: If wo consider in the first place the direction
of the current furnished by the machine, that of the eur.
ront glven back by the secondary couple (which is the re.
vorse of the preceding), and if we take into sccount the ne
tions resulting, we confess that, nccording to the lnws of In:
duction and of electro.dynamics, the rotating ought indeed
to net in the direction indicated by experience. If wo ob
sorvo, on tho other hand, that the secondary coupls, once
charged, has a temporary intensity superior to that of the
machine, that is, thatit can furnish in a given time, by means
of the nccumulation which takes place, & quantity of elec.
tricity superior to that which the machine would produce
during the samo time, we understand that it could overcome
or surmount the feebler intensity which the machine tends
to developo by its rotation even under the influence of the
dischnrge of the secondary couple,

The motion then takes place by virtue of a difference of
intensity botween the current furnished by the secondary
couple and that which the machine would tend to develope
by the simple face of its rotation, Thus is explained, ac
cording to us, this apparent paradox of electro-dynamics.
Wo will add that the experiment can be easily repeated, with
the smallest ns with the largest models of Gramme's ma-
chine,

<=
On thoe Manufacture of Ether.

0, Stffenguth states thut the best method of making lnrge
quantivies of ether is by the continuous process. A retort,
containing a mixture of nine parts sulphuric acil of 66° B,
and five parts 00 per cent alcohol, is heated to 284° Fah, and
alcohol allowed to flow in continuously to keep the mixture
at o constant level. Herotofore a direct fire has been applied
under the copper or iron retort; but owing to the inflamma.
bility and volatility of the ether, this is evidently dangerous ;
and moreover, the direct fire soon destroys the retort, or at
lenst dissolves the leaden lining. Thisis now entirely avoid.
ed by the use of superheated, high pressure steam for heat-
ing the retort. Even though this method is rather more ex.
pensive, it prevents igniting and exploding the ether vapor,
which quite compensates for the cost. Another advantage
is the case with which a constant temperature is maintained
by regulating the pressure, so that the operation is no longer
dependent npon the care and experience of the workmen,

Various materials have been used for the retort or still;
sometimes copper alone, sometimes copper lined with lead,
and also iron lined with lead. Experience has proved that
the last nained is not only the cheapest but wil! last the
longest. If the operation is carefully conducted, 66 por cent
of ether of a specific gravity of 0730 will be obtained.
Half a pound of sulphuric acid makes 100 pounds of ether,
and the apparatus is so constructed that it can be refilled
without interrupting the operation. Great attention to the
regulation of the temperature and to the flowing in of the
alcohol are the principal conditions for obtaining a large
yield,

The crude ether thus obtained is freed from the acld dis.
solved in it and washed, after which it is rectified in a suit-
able apparatus.  Attempts have been made to rectify It in
tise process of its manufacture, by conducting the ether va.
por into & vessel with double walls, the space between the
walls being filled with water at a temperature of 85° C. (05°
Fah.) Here the water and alecohol are condensed, whil
the ether passes up into & second vessel filled with pieces of
quick lime of the size of a man’s fst, which take up tho sul.
phurous acid. It is now warmed and enters from beneath
into a cylinder holding a leaden basket of dried wood char.
conl, or alternate layers of churcoal and pieces of coke scaked
in n solution of soda and well dried. From here it Is con.
ducted through a cooler Into tho recelver. This continuous
rectification is more difficult and requires groater attention
on the part of the workmen than where the purifieation
is & separate operation, first on account of the continual reg.
ulation of the temperature in the different parts of the appa-
aratus, and socondly because the lime sometimes stops up the
tube or s carried off in the vapor. Tho operation never
goes on regularly nor is the product always pure. It soemn
10 be better, in practice, to keep separate the two operations of

- | making and of purifying the ether,

Bees as Architects,
Now wo exercise a patient observation on Nature, analy-
zing, investiguting, ealculating, and combining our facts,

and say coolly with Professor Haughton, ** bees construct
the largest amount of coll with the smallest amount of wa.
torial;" or with Quatrefages, ‘‘thelr instinct is corwinly

the most developed of all living creatures with the excep
glon of ants." “The hexagons and rhombolds of bee archi.

{octure show the proper i, between the le
and broadth of the cell, which will save most wax,
found by the closest mathomntical Inyentigation,”
unothor grent anthority, Man i obliged to use all
of engines for mensurement—anglos, rolos, m‘t -
to produce hix boildings, and guide his A w'
oxecaton her work hnmcdllwl]d mlllu:.ﬂbﬂ"ﬁhw
inatruments or toois of any kind, * ~ succe v
solved n problem in higher mathematics, M@
covery of the differential ealeulus, s century M"m‘
ngo, alone enables us to solves at ull without the groatest
difficalty,” “The inclination of the planes of the cell is
wlwoyn junt, so that, if the surfaces on which whe works
are unequal, still the axis runniag through it inequalitien
is in the true direction, and the junction of the Lwo axes
forms tho angle 60° as accurately as if there were none.'” N
The manner in which she ndapts her work to the re-
quirements of the moment and the place Is marvelous.

A contor comb burdened with honey was seen by Huber

and others to have broken away from its place, and to be <
leaning ngalust the next #o s to prevent the passage of

tho bees, As it was October, and the beos could get

no frosh material, they immediately gnawed away wax

from tho older structure, with which they made two Lori-

zontal bridges to keep the comb in its place, and then

fastoned it nbove and at the sides, with all sorts of Ir-

regular pillars, joists, and buttresses; after which they

romoved 8o much of the lower cells and honey, which blocked

the way, ns to leave the necessary thorougifares to diffe.

ent parts of the hive, showing design, sagncity, and

resource, Huber mentions how they will find out & mistake

in their work, and remedy it. Certain pieces of wood had

beon fastened by him inside o glass hive, to receive the
foundation of combs. These had been placed too close

to allow of the customary passages. The bees at first built

on, not percelving the defect, but soon changed their lines

50 ns to give the proper distance, though they were obliged

to eurve the combs out of ull usual form. Huber then

tried the experinent another way. He glazed the floor as

well as the roof of the hive, The bees cannot make their

work adhers to glass, and they began to built horizontally

from #ide to side; he interposed other plates of glassin dif.

orent directions, and they curved their combs into the strang-

o8t shapes, in order to mnke them reach the wooden sap-

ports. He says that this proceeding denoted more than in.

stinct, as glass was not a substance against which bees

could be warned hy Nature, and that they changed the

direction of the wotk before reaching the glass, at the dis-

tance precisely suitable for making the necessary turns—en-

larging the cells on the outer side greatly, and on the inner

side diminishing them proportionately. As different insects

were working on the different sides, there must have been

pome weans of communieating the proportion to be observed ;

while the bottom being common to both sets of cells, the

difficulty of thus regularly varying their dimensions must

have been great indeed. The diameter of the cells also varies
according to the grubs 1o be bred in them. Those for males

have the same six sides, with three lozenges at bottom, as those

for workers, and the angles are the same; but the dismeter

of the first is 3} lines—that for the workersonly23. When

changing from one size, to another, they will make several

rows of cells intermediate insize, gradually incressingor
diminishing, as required. When there is a great abundance

of honey, they will increase both the diameter and the depth

of their cells, which are found sometimes as much asan inch

and ahalf in depth.—Goad Words.

Enameled Iron.

M. Peligot has made a report, to the Society for the En.
couragement of Industry, on the enameled wrought and
east Iron work Introduced by M. Paris about twenty-five
years ago, and for which the Soclety have awarded him two
medals.  According to the report in question, the epamsl
used I8 a true transparent glass which allows the color of the
iron to show through, very tenacious, having the same power
of dilatation as iron, and eapable of resisting powerful acids.
The ordinary whito enameled ware of Paris generally con.
tains lead, and often in large proporticns, and is liable to be
attacked by even very weak aclds, M. Paris’ ware has been
employed for many purposes: cast iron vases for gardens
decorated in imitation of old Rouen ware have boen exposed
w all weathers without suffering any injory; a chimney in
ensmeled plate iron was st up at the Mazas prison in 1849;
the doors of the gold assay furnace in the labaratory of the
Paris mint are of the same, and have borne the effect of
nitrous vapors since 1850 In 1806 this enameled lron was se-
lected for street namos and houss number plates, in several
districts of Paris, and the report states that, while other
manufacturers make ensmelod ware of the same appearance
as that of M. Paris, the Iatter has shown its superiority in
resinting the effects of time,

Specimens of new applieations, lately introduced by M.
Parls, were presented to the Soclety, and included chairs,
tables, and stools for gardens, enasmeled on sheot iron and
mounted on castings: and stands for dishes, decanters, ote.,
made i imitation of anciont earthenware, but presenting the
superior advantage of bearing hent well

Acmiox o N Actd oX CHROMATE o LEap.—Ogn
treating chromate of lead with about double its welght of
nltric acid, a salution of chromic acid is ow.le«-nll..
to AL E. Duvillier, contalning but two per ecent of oxide of
load. It is considered that the nitric acid decomposes the
chromato of lead lnto chromic acid and nitrate of load, whick

precipltates itself on bolling in presence oxcoss
ul_trlo acid employed. . o
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MANUFAOTURE OF ARTIFICIAL BUTTER IN NEW YORK,

Milk s & mochanical mixture of butter, casoln, and wi
ter, the Iatter holding in solution sugar of milk, or lactin,
and several salts. The butter is held suspended in the milk

the caseous or choeey matter, and the whey, with which
it is Intimately blendid, Milk is thus a true emulsion, re
sulting froma mixture of theso thres ingredionts, and owes
fts opacity and whits color to the diffasion through It of the
butyraceous oil. The particles of butter in milk consistof
very minute glovalss yyley inch In diameter, suspended In
the surroundisg serous fluld.

Fro. 1.

MANUFACTURE OF ARTIFICIAL BUTTER.~TIIE HASHING MA-
CHINE.

When milk is allowed to stand for some time, the light.
er particles of butter rise to the surface, constituting, with

Latin for milk), which glves to buttermilk s sour tasto,

In the manufacture of cheese tho casein (Latin, caseum,
choeso) of courme In the principal ingredient. The casein is
coagulated by an scid, usually obtained from the stomach
|of a young ealf, and called rennet. The ¢ urd thus obtained
| Is pressed, and, after o varioty of manipulations, becomes
choos

Butter is & mthor complex organic compound, consisting
chilofly of olein, margarin, and stearin, The olein is the
largest and most important constituent, and one most fami
liar to our eyes, in the shape, more or less pure, of the fixed
olls, of which olive oil is a good (‘Inlll]lh‘, as It contains
soventy-five per cont of olein

Tho three substances named exist in all natural fats, from
which chormists have long been enabled to produce butters
which, owing to bad odors and flavars, have never been suit-
ed to human wants

M. Mouriez, of France, was the first to solve the difficul.
ty, and some six yoars ago gave to the world an excellent
method of making good butter from hard beof fats, known
as beef suet, This process will be found In the Sciexcr
Recorp for 1878

The process, with modifications by M. Paraf, has latterly
been introduced in this country, and is now in successful
practical operation in this city, on a large scale, at the es.
tablishiment of the Oleo-Margarine Manufacturing Company,
in 56th street, near Third avenue, whero one or two tuns of
the new butter are now daily turned out, and find a ready
market,
The article to which we refer doos not differ materially
in composition from ordinary butter, olein (aud that of a
very pure charcter) being the principal ingredient, no casein
being present, which is the primary cause of rancidity in
butter, The olein from which this artificlal batter is pre-
pared is obtained from beef suet,
The general process of manufacturing artificial batter is
as follows: The suet is first washed thoroughly, for two
hours, in water, to remove all superfluous animal matter,
and isthen, by means of a “ hashing machine,” shown in our
illustration (Fig.1), ground thoroughly, and pressed through
o fine sieve or plate of iron plerced with fine holes, which
forms one side of the machine. The machine consists of a
series of sharp blades set on an axis like the thread of a
screw. These are contained in s closely fitting chamber or
cylinder placed horizontally, The cylinder is divided into

a certain quantity of the other ingredients, cream, leaving
the casein, from which cheese is made, and the whey below.
All the particles of butter, however, are not eliminated by
this means. Still the remainder is by no means rich in oily
matter, as the poverty of skim milk plainly shows.

When the cream is agitated for some time, or churned, the
semi-solid particles of fat aggregate, and we have a mass of
butter. The remaining fluid, termed buttermilk, contains
casein and lactin, or sugar of milk, in solution. This sugar
very soon decomposes, (forming lactic acid (from lac—
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two portions, hinged together on one side, and capable of
being securely fastened or bolted on the other, when the ma-
chine is in operation, The upper half can be readily thrown
back, should the machine become clogged or when it be-
comes necessary to cleanse it. The shaft on which the
knives are fixed extends through one end of the cylinder,
and is geared in the ordinary way, by means of a belt and
pulley, to the shaft of the engine transmitting the power.
A Jarge iron trough lined with porcelain is supported
above the cylinder with its revolving knives. This trough

Fia. 2.
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or foodar has an aporture in one corner, which fits aver a
correnponding hole in the upper part of the sylinder, throagh
which the wuet is fod to the machine, When the machine Is
in operation, the suet is not only effectually hashed in the
cylinder, but foroed by the screw throad set knives through
fine holes bored in the opposite end of the cylinder. The
machine we saw in operation was capable, it was stated, of
hushing 1,000 pounds of suet in an hour. Tho fat comes out
of the hasher in the form of a jelly considerably whiter
than when put in, owlng to its finely divided state, and the
uniform distribution of olein through It

The material s now in s proper condition for the second
uperation, which has for its object the soparation of the fluid
olein, and the solld margarin and stearin from the animal

Frc. 3.

MANUFACTURE OF ARTIFICIAL BUTTER—FILLISG THE DAGS
FOR THE PRESS,

tissues which enveloped them. For this purpose it is put
into & number of steam vats, shown in the illustration (Fig, 2).
These vats are of the ordinary wooden description, with
steam pipes entering the bottom, the steam being admit.
ted or cut off at pleasure by stop cocks. Here the fat is
raised nearly to the temperature of boiling water, the steam.-
ing being continued for two hours. The heat causes a sepa-
ration of the olein and stearin from the animal maiter, the
former rising to the top, while the latter sinks to the bot-
tom. The material is well stirred during the time the heat
is continued, and when the process is completed the oil is
drawn off while still hot, and then allowed to cool slowly in
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tanks placed bolow the stoam vats, About 90 per cent of a

mixturo of olein, margarin, and stearin are thus obtained

from » given weight of suet, the rem vinder (10 per cent) bo ]
ing, of course, the tissue and musoular and fiberous parts of i
the materinl,

The real fat bolng thus soparated from the supoerfluous
anlmal mattor, tho next step is the separation of the fluld
alein from the solid margarin and stea
rin. Ono of the lowor tanks, seon bo.
peath thestenm vats in the large illustra.
tlon (Fig. 2), containing the mixed fluld
and solid parts of tho fat, Is moved to
s small bl in anothor part of the
room. On the table are small tin molds,
plx or eight inches long, four or five
wide, and two or three deep, cach. one
wining » small cotton bag, with sufl.
clont margin of cloth to form a doubly lap
from each side.  Hero may be seon the
operation of bag filling (Fig. 3), *

Tho partly crystalizsed and lumpy fat
is ladied into those molds until full,
when the laps of cloth from each side
are turned over upon the top, and the
material inclosed. The bags contain
about two pounds each, and after using
once are carcfully washed to avoid any
taint or mancidity which might inja.
rlously affect the butter. Our sense of
smell being acute in some directions,
wo applied one of the bags to the nos.
trils. It was clean and sweet. This,
though apparently a small matter, the
proprictors of the establishment have
pot overlooked. The floor, indeed, and
all the articles in use gave evidence of
cars and cleanliness, which is next to
godliness,

When the bags are fall they are put
between sheets of galvanized iron and
placed in the oil press (Fig. 4), whichis
a sombination of the toggle joint with
a closely cut thread screw, as shown in the engraving. The
pressure is gradually applied to the contained fat, and there
presently issues from the pores of the cotton a fine yellow
oil, which drips into a receiving trough at the bottom of the
press, and is afterwards dipped or ladled into ordinary gal-
vanized iron milk cans,

It is this oil, olein, containing in solution more or less
margarin and stearin, from which the butter is now to be
churned, as we shall pregently deseribe. This expressed oil
bas neither taste nor smell, and is a very pure article of
olein. Tle residuum left in the bags is solid stearin, which,
the proprictors informed us, iz worth two or three cents per
pound more than the ordinary stearic acid, and is used chief-
ly for candle-making.

We now come to the last operations connected with the
manufacture of the artificial butter, to wit, the churning
(Fig. ), which is the same as the ordinary churning of
cream. T'he churns have revolving paddles, and the oil on
being placed in the churns is mixed with one fifth of its
welght of sour milk. The churning operation is continued
for twenty minutes, when the compound has assumed the
seml-solid condition of soft butter, which a slight diminu.
tion of temperature renders firm. The churns are worked
in & cool chamber, rendered so by means of a reservoir of
ice suspended overhead. The batter is now colored yellow
by admixture of a little vegetable annatto, which is harmless,
and after being salted is worked like ordinary butter ona
working table, with a presser, as shown in the illustration
(Fig. 6). The churning of the oil with the sour milk in-
creases ita weight from the absorption of water, so that
three pounds of oil will make four pounds of butter, From
one hundred pounds of suet, seventy pounds of butter are
produced, twenty pounds of stearin, and ten pounds of
scraps. The change from the liquid to the semi-solid con-
dition is due probably to some molocular changoe or oxida.
tion of the oil during the process of churning.

We tasted some of the butter thus made and prepared for
the market. With the exception of a slight
granular consistency, wo could perceive no
difference between it aud good ordinary firkin
butter. This peculinrity, it is stated, disap-
pears after keeping for some length of time,

The butter made in this way can be afforded
much cheaper than the ordinary article, but
it must not be supposed that the cow’s ocen-
pation is forever gone. Buotis an article the
supply of which is limited, and it Is only in
large cities, or localitien whero beef cattle nre
largely slsughtered, that it will prove profit.
uble to engage in the manufacture of this ar-
tificial butter, The company expect, we were
told, to enlurge thoir works to the capacity of
some twelye tuns of butter per day, This is
only about one tenth the quantity dally con-
samed in the ety of Now York.

 The butter made can be transported to

FPreparation of Pare Chlorophyll.

““The plant used in my experiments,” says F. A. Harsten,
“was the lvy (Aedra Aeliz) which possesses two advantages;
first that It can be obtained at w1l seasons of the year ; second,
that it In vory rich in chlorophyll. Beside this, the chloro.
phyll of this plant s not ensily docomposed by such agents ss

light or alkallos. The loaves ure chopped up fine and mixed

Fia. 4.

the aleohol has been removed by the leaves are
mixed with besszole, and let stand for 24 hours, in which
timo the benzole extracts the chlorophyll. The benzole Is now
pressed and distilled off. The residus in the re-
tort in of  fatty nature and dark brown color. Three hun-
drod grains of leaves furnish about 8 grains of realduo which
containg fat, chlorophyll, and s yellow coloring substance.
This residue is bolled for 10 minutes with
woda (80 graing of extrsct to 10 grains soda
and 150 graing water). When cold it is il
tered through 4 or 6 thicknesses of paper,
and a dark green alkaline fluid obtained,
while the insoluble fatty soap and the yel-
low coloring matter remsin in the flter,
From the groen solution the chlorophyll
soap and soluble fatty sosps are separated
by common malt, or nitrate of soda, and
the sonps washed with solutions of the
same salts, After the soapis freed from
alkall, it is dissolved in water and sulphats
of copper added. In this way a beautiful-
ly colored powder is obtained, which con-
talns chlorophyll oxide of copper and &
copper soap, It In washed rapidly to re-
move all the sulpbate of copper, and then
dried. The dry powder is boiled with
absolute alcohol and then washed with
ether and benzole. These solvents remove
all the copper soap and some of the clilo-

MANUFACTURE OF ARETIFICIAL BUTTER.—EXPRESSING THE OLEIN.

with alcohol of 55" 10 & magma, which is pressed out after
standing 12 bours. The object of this is to prepare the

Fia. 5,

MANUFACTURE OF ARTIFICIAL BUTTER~CHURNING THE
OLEIN WITH MILK,

leaves for the action of the bonzole. The alcohol extracts
the water from the leaves and also the bitter principle (hederin)
and espoclally large quantities of a soapy substance. After

Fro. 6.

snd will keep in warm climates, owing, as
befoze stated, to the absenco of the readily

ble compounds existing in ordinary
m Shipments have already been made
0 Bouth America; nnd as regards home con-
“sumption, it is said that hotels in this city,
“sud evon o fashionable club, ace customors

of tho company for this artificisl butter.  MANUFACTURE OF ARTIFIOIAL BUTTER—WORKING TUE BUTTER

rophyll compound. The chlorophyll ox-
ide of copper which remains is suspended
in aleohol and decomposed by a current of
sulphuretted hydrogen. By exposure to
the air, the alcoliol evaporates, leaving the
chlorophyll in the form of fine brittle
gmins of a dark green color, almost black.
It is insoluble in water, but dissolves in
alecohol and hydrochloric acid with a very
beautiful green color. This green color
differs, however, from the graen of the
leaves, since the latter is modified by the
yellow coloring matter.

I have the following grounds for considering the chloro-
phyll free from fats: 1. It was dry and brittle; 2. On hesat-
ing it, no smell of acrolein was produced ; 3. Itiseasily solu-
ble in alcohol and hydrochlorie acid.

I have also prepared compounds of chlorophyll with lead
and silver, but neither can be employed for preparing pure
chloropbyll. The chlorophyll oxide of silver blackened easily
in the light. The lead soap could not be removed so readily
from the chlorophyll lead compound, by the use of absolute
aleohol, ether and benzole, as the copper soap.”

New Plan for Obtalning a Powerful Light.

Herr Edelmann, of Munich, has devised a very simple and
satisfactory mode of obtaining & powerful light, well suited
for photographic purposes, if the materials employed be
judiciously selected. He has found that the oxyhydrogen
flame produced from common coal gas and oxygan at ordi-
nary pressure produces an intense light, of any desired color
if, by means of it, we burn a mixture of picrate of ammonia
with a suitable metallic zalt.

To this end a hollow cone of hard gas carbon—similar to
‘hat used in electric lamps—is prepured of the following di-
mensions: Hight, one and three quarter inches; diameter,
one inch, tapering to three quarters of an inch, and pierced
by a tube tapering in the same direction from half to one
quarter of an inch. This conical carbon tube is placed, nar-
row end down, upon an upright oxyhydrogen jet, the com-
pound nozzle of which fits into the narrow end of the in-
verted cone of carbon. The oxyhydrogen jet i3 the usual
kind of double tube, the coal gas issuing round tle oxrgen
nozzle; and when the gases are ignited, they burn through
tho center of the cone, which then resembles a small carbon
furnace one and a half inches in depth.

The number of these cones to be made corresponds with
the number of intensely bright colored flamos required.
When the gases burn in the ordinary way, scarcely any light

results; but in order to produce ths desired effocts, we
spread over the inner surface of a cone, with
a spatuls, a paste made by rubblng together
in & mortar picrate of ammonia, the metallic
salt desired, and alcohol. The cones are then
allowed to dry at ordinary téwmperature, and
placed over the double tube when light is re-
quired, To produce tho flame, the oxygen
tube, which should be movable in & vertical
dircction, is raised as high as possible, the
conl gas lighted, and theoxygen then turned
on. By moving theoxygen tube slowly down.
wards, and regulating the gas supplios, the
point at which the greatest brilliancy 1y pro-
duced can bo readily ascertained, The light
obtained is very Intonse aud steady while it
lasts.

I & white light b desired, sulphide of an.
timony or magnesium filings can bo mixed
with the pierato of ammonin; bpt if 1t be
desired to use the light for showing on the
sereen motallio spectra, the chlorides of so.
dium yellow, thalllmn green, iridinm blue,
and caleium are most suitable; while Herr
Edolmann finds that the chlorates or nitrates
of strontium red, barium pale groen, nnd cop-
per deop greon, afford the most satisfactory

PREPARATORY,TO PAOKING, Tosults.  For plotographic purposes the




‘be most suitable, but it should be mixed
ate of ammonia with cantion.

obtalning s powerful metallic light isspecial-
1 1 for {11 some of the pbeaon:n- :t
snalysis. At present it is usual to employ the
s Tight for the purpose of profecting spectra on a
fn order to exhibit them to & large andience. The cost
nvenience of the electric light is. howover, so great
debar many from trying to exhibit these beautiful ex.

Edelmann now proposes the above plan for pro.
¢ brillinnt metallic flames as a substitute for

;:nhod.ndmm that be has succeeded perfectly
in projecting the spectra on & considerablo scale when using
the very simplo and inexpensive sourco of light above de-
seribed. —Britieh Journal of Photography.

LETTER FEOM UNITED STATES COMMISSIONER
" PROFESSOR R. H. THURSTON.

NUMHER 14

Buuvssgrs, September, 1873,
ST Leaving Berlin immediately after breakfast by express
{8 ¢ train, after a ride of four hours across a level and frequent-
Iy sterile country, which is remarkably devoid of interest,
‘we arrived st the pleasant and quaint old German town of
HANOVER.
Here we dined, and then spent two hours strolling about the
prinsipal streets and the noble park, and calling at the cele-
brated polytechnic school, of which our venerable and dis-
tinguished friend, Dr. Karmarsch, isthe head. The curious
architecture of the older buildings of the town, in which
wooden framing with brick filling produce an odd and not
unpleasing effect, contrast remarkably with the pretty cot-
tages and fine modern residences which have been built in
brick and stuceo near the railroad station. Hanover is well
known as the capital of the lats kingdom of the same name,
but is not less widely known us the birthplace of Herschel
‘and the home of Leibnitz,

Resuming our journey townrd Cologne, we were enter-
tained by the conversation of an intelligent young Tark,
whose place of residence was Constantinople, but who had
left his home and his harem to sce the great exhibition and
to travel in Europe. We were pleased to learn that the wo-
men of hiscountry are, at last, offered some opportunities
of acquiring knowledge. There are twenty-four advanced
schools for young women, in his native city, which are fully
attended, the students being from fifteen to eighteen years
of age. The seclasion of females is, however, quite as care-
fally Jooked to as ever, and our fellow traveller was great-
iy shocked snd surprised by our accounts of the pro-
gress and of the aspirations of the strong-minded of the sex
in tho United States.

the Rbine on a fine specimen of a very bad kind
of iron bridge, the Iattice girder, the traveller finds himself
in

COLOGNE,

or Cdln, as the Germans call the city. It isa curious old
town, with exceedingly narrow and labyrinthine streets; but
it contains almost nothing to attract the stranger, with the
important exception of its great cathedral. Tuis famous
structare is well worthy of the reputation it has acquired,
notwithstanding the fact that that it is still far from com-
pletion, slthongh commenced six centuries ago. Its im.
mense size and its symmetry of form, and the beaaties of
its architecture, make it probably the finest specimen of the
gothic style in existence. The length of the building is
something over 500 feet, its breadth 281, snd the hight of
the principal towers, when fnished, will be 532 feet. The
ridge of the roof is 250 feet above the pavement, the nave
rises 165 feet, and the aisles 80 feet. No description can do
justice o this magnificent and colossal pile; and only re-
peated visits and comparigon with surrounding objects ena-
ble the traveller to obtain a just idea of its immensity. The
gracefulness and the richness of gothic architecture are
nowhere in the world, probably, more fully illustrated than
in the cathedral of Cologne. The work of completion is
now progressing rapidly, but the building has been so long
in course of erection that the repairing of the decaying
stonework of the earlier must sccompany the labor of com-
pleting the later construction. The excursion up

is always anticipated by the traveller in Europe with a de-
gree of interest which is perhaps unequaled by that felt in
any other part of his journeyings. And he is probably sel-
dom dissppointed. Our little party certainly was not, and
the long ssil from Cologne to Mayence, occupying the whole
day, was ore of extraordivary pleasure, while the return
next day over the same routa was hardly less enjoyable,
There is probably no point on the Rhine at which the nat-
ural beanties of the scenery exceed those of our own noble
Hudson where it breaks through the Highlands at West
FPoint; no past of the Rhine can equal in ita picturesque and
eanty those northwestern examples of fine river scone-
the Dalles of the St. Louis or of the Bt. Croix, and
on the Rhine can be found any one spot of as great
‘interest as many that might be named in Great
yet it may well be saserted that In no other part of
can the intelligent traveller and the appreciative
‘of Nature find such a combination of these attrac.
in one uninterrupted series, as upon this splendid
between Cologne and Mayence, Magnificent
changing but never intermitted beauty, pic-
 of castles, around which cluster the most
portant reminiscences of & thousand years
, and each of which Is founded upon

Srientific Merican,

ten the subjec: of an old and romantic teadition, or of gome
still more Improbable but pone the less interesting fairy
tale, in which sprite or gnome or nymph lures an unfortu.
nate vietim to destruction or leads him to unimaginable
bliss, are soen at every turn.  Leaving Cologne, and passing
Bonn, the noted Sieben Gebirge (soven mountaing) rise into
viow, tholr ragged sides and ruined castlon awakening in
the traveller a sensation of mingled admiration, surprise,
and interest which is not again lost until be reaches May.
ence. On the one side, at an imposing hight, is the splendid
old ruin of

DRACIESVELS,

near which Siegfried, the hero of that noble but sanguinary
nncient German poem, the Niebelungenlied, killed the dragon
#0 many centurion ago, On the other slde in Rolandsock,
another fine ruin, which has been rendered famous by
Schiller, who hore Jays the plot of his ** Knight of Gotten:
burg.” In the river we notico the island in which was im-
mured the beautiful girl who had sapposed her long absent
lover lost forever, one of the thousands who fell fighting
tho barbarians of the East; and above, on the top of the
overbanging procipico which forms the river bank, is the
castle built by the lover after his return from a long impris-
onment, and where he spent the remainder of his life, look.
ing down upon the roof which sheltered his lost bride.
Farthe: on, the high rock Erpeleriei raises its basalt crest
seven hundred feet above the river; and from top to bottom,
wherever earth will lie and wherever termces ean be made
to sustain them, it is clothed with a mantle of green vines
Inden with the wine-produciog grape.

We pass the old city of

COBLENTZ

and, opposite, the immenso fortification of Ehrenbreitstein
with its four hundred guns and its immense range of outly.
ing works. It is stated that this almost impregnable strong-
hold has sufficient storage capacity to provision 8,000 men
for ten years, and that the cost of the fortification amounted
to nearly ten millions of dollars. We pass the bridge of
boats and go on up the river, meeting with beautiful gems
of scenery and romantic ruins at every bend of the stream,
‘We pass the extensive ruins of Rhinefels, and the beauntiful
remains of Rhinestein, the homes of the booty-loving and
law-defying old robbers who, in ancient times, took toll of
all who passed on the river. We pass around the projecting
rock where, sitting high above the stream, the beautifui
Lurlei, by her entrancing songs, draws the unfortunate fish-
ermen resistingly into the raging whirlpool at her feet,
Then we pass the two old castles, which, confronting each
other, are called the *‘ Mouse " and the *“ Cat.”” Near Bingen
we sea an island in the middle of the stream on which is an
old tower, and, overlooking it from the river bank, is the
equally old castle of Ehrenfels. Here, according to tradi-
tion, the rich and avaricious old Bishop Hatto (of Southey's
ballad) stored his grain in the tower, and lived in comfort in
his castle, while the people, far and near, were dying of
famine. Holding his grain in expectation of a rich harvest
of gold when the highest attainable price should induce him
to sell, the miserly wretch finally removed, for safety, to
the tower where he could better watch his treasure, ns well
as defend himself against tho attack of the maddened peo-
ple. He was there destroyed by an army of starving rats,
which gathered from sll directions to feast upon his stores,
and to visit upon the wicked proprietor a righteous judg.
ment. We pass

JONMAXNISBERG,

the source of the finest of Rhenish wine, and, steaming
along through a more lovel and less beautiful country, we
gaze with intense interest upon the scenes which were, cen-
turies ago, so at*motive to Charlemagne, and which were so
often visited by his successors,

At Mayence we find another bridge of boats, and we watch
the operation of opening and closing, to allow the passage of
vessels, with some curiosity, The rapidity and ease with
which a section is dropped down with the current and
swung out of the way is as remarkable as is the difficulty
and the slowness with which it is hanled back into its place.
Near the bridge are several schiffm@hle, grinding awany very
busily, and, aboat them, are several small boats, either
bringing grain to bo ground, or taking to the city the flour
which has been prepared for the market,

Some distance lower down, we passed a dredging machine,
anchored in midchannel and dredging most effectively, its
machinery driven, like the sehigmidle, by great paddle
wheels turned by the current.  With unusual reluctance we
left this beautiful valley of the Rhine, the most fruitful of
all regions of poetry and romance, and pursued our journey
westward, A few hours were spent at

ALX-LA-CIAFELLE,

an interesting old town in which we found another of the
the great German technleal schools.  With a splendid build-
ing, erected by private contributions of public spirited citi-
zens, & fine corps of instructors, and s small but well selocted
and increasing stock of apparatus, and more than full of
students, this school is doing its shinre of the important work
which is so rapldly bringing continental nations into suc

ceasful competition with Great Britain, in industrial pur-
sults. The curront exponses of the Institution are defrayed
by the State,

Another modorately long ride by rail brought us across
the frontier, and woe made our next stop at
LIROR,

Belgium, near which busy and pleasant city is the town of
Seraing and the great establishment of the Soeiétd Cockeril,

ry or craggy mountaln side which itself is of-

the largest of its kind in Belgium snd one of the largest ‘n

immenso blast furnace blowing engine, which, with
comotive and marine ongines, formed so striking s coll
in the machinery hall of the great exhibition. The i
works are situated in the valley of the Moeuss, six miles from
Liége and upona great cosl formation which eonstitutos
one of the principal deposits of Belgium, The works were
founded by Cockerill Brothers, s balf century ago,
purpose of manufacturing steam engines and flax s
machinery. The first blaet furnace was srected

The establishment now comprises four collieries, pros
ing annually about $50,000 tuns of excellent bituminous
conl, thirty iron mines from which are raised 150,000 tans of
ore per year, five blast furnaces yielding 55,000 tuns of pig
Iron, four new blast furnnces for the production of Besss.
wer motal, which are still unfinished, two iron and one cap-
per founderies turning out 5,000 tuns of excellent cantings,

n rolling mill which turns out 40,000 tuns of mils and
other worts of rolled iron, a large steel works containing ten
Bessemer converters and producing 17,000 tuns of steel per
anoum, a forge which has an snnual produetion of 1,500
tuns, large machine shops employing 1500 workmen, a
bridge and boiler ahop in which are built 6,000 tuns of boil-
ors and bridges annually and, beside all this, the company
has, at Antwerp, a large shipbuilding yard,

THE SERAING ESTABLISEMENT

covers an area of 200 acres, and employs 9,000 workmen, On
the place are over 250 steam having & collective
power of 8,000 horses. Two millions of dollars are paid an.
nually in wages, 850,000 tuns of coal are consumed, and the
annual receipts from sales amount to fve or six millions of
dollars, This immense establishment has grown up from
the small beginnings of John Cockerill and mainly through
his enorgy and business capacity. The great engineer is
now deceased, and the works are carried on by the ** Bociété
John Cockerill " among whon, it is said, is no less a person-
age than the King of the Belgians. The conl raised from
tho shafts within the works is of fine quality, and cokes well.
The coking is done partly in ordinary ovens, and partly in
Appold kilns, which are said to work finely. The coke is
biard, clean, and bright, and seems capable of sustaining a
burden nearly equal to that borne by the celebrated English
Durham and Newcastle coke.

Pig iron for ordinary purposes is made, of very good qual.
ity, from ores of the neighborhood, but ores are imported
from Spain and from England for Bessemer pig. Molding
sand, fire brick, and fire clsy are obtained from the neighbor-
hood, and thus the principal part of the raw materials used
in the works is obtained from deposits closeat hand.

The castings made in the founderies are unusually smooth
and clean, The work turned out in the machine and boiler
shops is exceedingly creditble. An important festure of
the practice here is the use of steel for nearly sll moving
parts of machinery. It has displaced iron almost entirely
in forged work, and, to some extent, it is substituted for
iron in even cast pieces. This introduction of steel has taken
pince here more than at any other place which we have ever
visited, and the general success here met with may be taken
as an indication of one of the directions in which improve.
ment is going forward. The new steel plant will be expect-
ed to produce one hundred and fifty tuns perday of Besse.
mer metal. The riveting in the boller and bridge work s,
wherever possible, steam riveted. The work, in all depart.
ments, seems invariably well done, and is finding & market
in all parts of Europe, and, to some extent, even in Great
Britain and the United States.

The workmen are paid about three fourths as much here
as in Great Britain, Molders receive about seventy five
cents per day, puddlersa dollar to a dollar and a half, pat-
tern makers seventy-five cents, machinists from seventy-five
oents to a dollar, riveters seventy cents, and foremen in the
soveral shops from one to two dollars. A day's work is
twelve hours, nominally; actually it is sometimes less and
not infrequently more. A few women are still employed in
the lighter kinds of labor. .

The workmen of Belgium are probably more nearly equal
in skill to the English mechanics with whom they compete

than are those of any other European country,
R H.T.

o
.

Solldifieation of Nitrous Oxlde,

According to Wills, nitrous oxide may be easily solidified
by causing a rapid current of aiz to pass through the liqui.
fied gas. Differing in this respect from earbonic acid, nitroas
oxide may be kept liquid for somo time in open vessels.
Carbonio acid solidifies, as soon as it escapes from its contain-
ing resorvolr, because tho tension of the vaporof the solidi-
fied acld, even at the moment of its formation, is considerably
superior to atmospheric pressure; while liguid nitrous oxide
attaing —138" Fah. and solidifies at—146", o that the tension
of its vapor Is weaker than one atmosphere. The density of
the liquid protoxide at 82° Fah. is equal to 0-0004; its coefli-
clent of dilation is very considerable. It is insoluble in

water,

®

A Conurcrtox,—In our article on * Specific Heat," on
page 208, current volume, the cxpression (lines 45 and 46)
“Specific heat at tomperatare 89° 1% (T)==1(C)," should
read : " Spocific heat at temperature 39° 17w=1; specific heat
ot tompermture Twe C."

-

Ix Saginaw county, 3lich., & poor man named Relf, while
boring & well, is repcrted to have beon greatly frightened
by the upward flow of gas, the escape of which shook the
carth, produced u noise like thunder, and, when fired, ehot

up » flamo fifty foet high.
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Scientific  Jmerican,

Rocovery of Silver from COyanide Waths,

Dr, Gracgor states that there are many methods of accom.
p]\.hlng this object; but none have Iw:-n #0 eanlly earried
out or have obtained onough of the silver as to ln"rnliulnr
tory. The process recently described by Noy, in which the
silver was precipitated as a chloride by the addition of muri-
atic acid, had both these faults, The silver was not all pro
cipitated, the subsequent trentmont of the procipitate was
not a simple one; and beslde, the opoeration was attended
with 8 strong evolution of prassic acid, which Is extremoly
unpleasant to many persons, not to sy daugerous to lifo.

** By accldent,” says Dr. (iriogor, ** I discoversd a method

of obtaining all the silver in a very simple and easy manner,
and one that may be operated by persons who are not chem.
ists. It is basod upon an observation mnde by myself that
cyanide of silver is perfoctly reduced to ll)t'l;lliut.uil\‘or by
grape sugar, provided the solution contains no free alkaline
cyanldes (cyanide of potassiam or of sodium), The cranide
of potussium present is destroyed by sdding a suitable quan.
tity of a solution of green vitriol, which converts it into ferro.
cyanide of potassium. Then grape sugar will reduce the
silver in the alkaline solution. Inearrying out this method,
the silver bath, which has become usclcu; is allowed to set.
tlo, and is then docanted into a large iron kettle, where it is
warmed, and protosulphate of iron slowly added until a
slight precipitate (oxide of iron) is formed, which does not
disappear on stirring. It is next heated to boiling and made
strongly alkaline by adding caustic soda or potash, if neces.
sary ; and a solution of grape sugar is then added gradually
until the liquid acquires a brownish yellow color. The heat
is now to be removed and the precipitate allowed to settlo,
after which the clear solution is removed by means of a si-
phen, and the sediment, consisting of metalic silver and
oxide of iron, is thrown on a filter, washed, dried and ignit-
el. This residue is then treated with nitric acid, which dis-
solves all the silver and but little of the oxide of iron. The
very last trace of silver in the bath is thus separated and
dissolved in nitric acid. To test this process, the following
experiment was made: 0 85 gramme nitrate of silver was dis.
solved in 5 cubic inches distilled water,and chloride of sodium,
sulphate of copper, sulphate of zinc, caustic soda and carbon.
ate of sods added, together with enough cyanide of potassium
to produce a perfectly clear solution. One third part of this
solation was treated with a suitable quantity of sulphate of
iron, heated to boiling, and the glucose added. The precipi-
tate obtained, when treated as above and tested volumotri.
cally with chloride of sodium solution, showed 0'238 grammes
of nitrate of silver; this taken three times=0'814 grammes
instoad of 0'85 gramme taken, or 84 percent. A second exper-
iment gave 94°5 por cent,  These results are very favorable,
especially when we conslder that we were dealing with a
solution containing only 4 parts of silver in 10,000 of watei.
It 1s o striking phenomenon that not a trace of the copper,
which was purposely added to test this point, was reduced
by the grape sugar,""—Polytechnisches Notizblate.

 Beeent Qmevican and Loreign Latents.

Improved Sheet Metal Roofing,

Bdward O, Hegeler and Froderie W. Matthi L Sallo, TIL.—This in-
yontion consisty fn the employment of Ono corrugations of the metallic
ahoots used In the constraotion of roofs,and for similar purposcs, and the
arrangoment of the corrugations 1u the dircction erosswise to the piteh of
the roof, also oross wise to the length dli of the gat ,eavest s,
ote, Thik fine corrugation may be made one cighth of an inch deop by half
an (el 16 width, or {u other propsrtions. It can be very fion and still
allow by 1ta ourvings the expansion and contraction of the matalliosheet in
the dirsotion cromwise to the ¢orrugation, and thus allow of the bending of
the shests transversely to the corrugation sufiictently to permit the use of
‘the various modes of onltiog the sheets of roofing now practiced,

Jmproved Mode of Attaching Journnis to Feod Rollors,
Goorge M. Amsden, South Boxton, Masy,=Thix tuvention conalsts in mak-
Ing shafta with ends Saring conleally outward, around which therollers are
oust, Berews and nuts on the shaft Just bestde ihe rollers draw the Journals
$1gbt 40 the holes of thie former (0 case thoy become Jooso through any

cause.

Improved Doubletreo Eaunlizer.

W, Martin, Clarence, [owas,—This lnvention rolates to double troos that
‘are usuully plvoted to the tongue of a veblele or the vnd of & plow beam to
pllow u oortain smount of vibratory movement, It cousists in remedying
- ho objeetionable loosencss on tho beam or Longue wad the want of a prop:
; or Umitation of the mokion of tho sid doublotrea by extending rearwardly
J e place of the ceater bolt, and placiog In front & friction device which
d::mn-lynm # greater fored ¢ applied st one end than
i8¢ other, and which, 5t the same thine, regulates the extent of Jte motion,

s 1-:. invention alats 1o & novel
7. Davls, Hearne, Toexas Yen 0an!
mwmmﬁmumm-mwn
vod Adding Machine,

Iayers of planks natled ed togethor, and at the extremition of banded and
o
1, N. 0. —This lavention consists tn the use of

 eoneentrie etreles partitions between them, Lurniag upon & revolving
SeRReace ..:::-m.m&u-wuuu- oF mors see-
. 1010 Len spaces sach, aud 5o arraoged (hat whea an

¥ and the scctioes

1 elrele (urned tan spaces, It (urns the next onter circls one space, by

i ot '. oateh falllig through s graded eponlug In (he partition
we 3-. m the outer eireumference of the innoer elrole, and entehi.
Loath arranged on (e (W04F elrcamforence of thy circlo. Tho leoth are

od & s workiug loosely when dowh fn the opening

; the outer circle 1y turned back.

Car Coupling.
‘ mu:mpmgum-.vw-
'”.-..:; iy which the otber end may be removed
T

Tmproved

10 rise ; (0 treadlo and s grapple hook
triger, 4o contrived that the
m;«:u-l Jever 1o tarn back and

Improved Porter's Box,

Isane Narman, Portiand, Oregon.—This lavention conslete in & box for the

680 of porters {n stores, warehovses and similar establishments, the object

of which s to provide a convenlent piace for the tools and materials ueed

by them tn (holr work. It has apartments, s receptacie for satls, stenclils
stencll brush, ink, ete., convealently and compactly srranged.

Twproved Steering Apparntus,
Willlam E. Thomas, Queenstown, Md, —This invention relales 1o messs

by whioh rudders may be worked in steeriug ships, vessels, or boats, and con-
Alvts In comblining with the radder & sprocket whoel, chain and reversely
thronded serews rotating In oppos’te directions, also In connecting slidng
the pinlons with screws.

Improeved Lemon Squeezer,
Edward M. Sammis, Habylon, N. ¥ ~This tavention has for its object to

| farLish an fmproved lemon squeezer, 80 constructed thet s whole lemon

may be puat into It and the julee expressed without its belog pecessary 10
Brst cut the sald lemon, and which will provent the julce from squiriing
Out over the operator. Toelnvention consists in the knlfe secured(n the
eavity of alemon squeczor; In the armngement of the knife In the cay-
Ity of & Jomen squeezer in an inclined position; in the alit or notch
formod In the Xnob or projection, and in side fauges which overisp the
side odges and thus prevent the Julce from squirting out,
Improved Lamp,

John C. Wharton, Nashville, Tenn.—~This favention consists in the cod-
struction of a lamp In such manoer as to ioterpose & body of water, or
other Incombustible fluld, between a small guantity of ofl In contact with
the wick and the maln body of ofl contaiued In & separate reservolr: alse’
#0 A% Lo supply the fame automatically with ofl from sald reacrvolr through
the water to the wick: alao, In cottaln cases, when & wore complicated bat
safer lamp 1s desired, to solate the ofl contalaed in & sultable reservolr
from all contact with any atmosphere whatever, hus proventing the pos-
sibility of Iguition within the lamop.

Improved Combined Chair and¥Secretary.

George C. Taylor, Thidodeanx, La.—The object of this mvention sto
furnish a convenfent plece of furniture for family or business use, which
combines the advantages of an arm chalr, secretary, wriilog table, draw-
ers, eto., If need by & business man or lnvalld, with those of & work recep-
tacle, scrap bag, needle and thread repository, etc., If used by a lady. The
whole Is portable, and may be easlly moved to any desired place. The in.
vention mainly in biulng an srm chalr with a case or Y

Tmproved Lett

Joha D, McAumity, Xo. 177 Souih Ninth,
s, K. D x.r.-—nutmuc:. -

per envelope by 8 T shapod "
:gm.nmlnﬂlllﬁ.'.“u' .
and then aafolding It, » practieable look fs
cannot be opened without mutilating (he
clearly show that ft has teen openied. An. :
PUbIiAlied on page 190, volume M of the SCIENTIRIG

Improved Machine for Making

James Travers, Hoslyn, ¥, Y~This luvention e s
the manafacture of wiadow ssshies | and conalste i 8 r
the position of the stiles and weeting ralls of the ssshed Ia
dovetalls and mortises for putting them together.

« Chest Pr nud Shirs Bosom : ]
Johs A. Aston and Charbes C. MoMurphy, Leavenworih, Kan—Tha

of this Invention 1s to supply Lo the public & chest proteator mude of ;

WU material, s that the same may serye 4140 &% A SEpPOTE (o the anirt
front, sud not only Kewp (he chest warm and comfortable but prevent
the ungatnly folds and wrinkies of the sbirt frons. This (avention consfets
of & plece of stiff pastobonrd or other rial 4 by lUnes, fssnel, or
stwillar fadric, snd suspended sround the neck or otberwise spplied Lo the
chest, =2

Improved Tyre Tightener.

Mila K. Jacobs, Winnebago, [IL~The object of (his lavestion is 1o pro
vide s device for tightenlng tyres, whan cold, sronad the wheel withoot re-
moving them, so that the same are fully protected and strengthened when
In use, It conalets of the tyre with two ends, 20 constracied that they are
recomved 1o pass bestde each other, and rost with face plates toward the
tellion, 1o be tightened by means of & screw bolt passlng through them,

Improved Manufncture of Dies for Punching,

Robert J. Muills, Providence, B, L., sssigaor (0 himeslf sad Micksel R,
Hanley, of same place.~The object of this invention Is to Jmprove the die
wied for the cold pactching of auts, washers, Joweiry, et 80 that they are
more durable, require less stael, and offer & greater punchiog surface. The
present dificulty les In welding the steol aad fron parts of the dies toge.
ther so that the face does not break off lo Lardening, or when workicg with
it, The lo o« which Is | ded to ov this hle. conalsts In
welding the steel Into the lron base, fushat the top and extending to within

SMusnd

having movable p hole arr nt, drawers, and folding leaves,
with drawers under the seat of the chalr, sad casters on one side under
the secretary (o be lifted by the arms of the chalr and rolled about.

Improved Conl Breaker.

Rafus A. Wilder, Cressona, Ps.—This iny ists In ing teeth
on both sfdes of the rack plate composing the cylindrical breaker, 5o that
the plate, when the teeth on one side are worn, can be reversed and used on
the olher side.

Tmproved Harvester Reel.

Charles F, Goddard, St. Ansgar, [owa.—Thls invention has for its object
10 furplst an Improved harvesier reel, which shall be so constructed that
the driver may convenlently adjust the reel bars, s0 t4 to bring leaniag
griln upon the platform. The laventfon consista in the reel shaft, made in
two parts, provided with grooved and recessed fanged collars at thelr In.
ner ends. The reel shaft is made In two parts, having flanged collars

ashort d from the b 20 that there ls a greater depth of steeland
greater stresgth, as the fron part surrousds the steol core.

Improved Machl for Dr Wood Ralis.

Horatio G. Aogle, Chicago, IIl.—This Investion cosslets of s small troek
ot ordinary wheels, and have lateral gulde wheels adapted to run aloay the
wood ralls or stringers after (hey bave been loid. Verileal and Bortzontal
rotary planing tools are aged 1n advance of the front wheels to plase
the upper and Inner surfaces of the stringers as the truck is moved slong.
The plsaing is gaged by the wheels of the truck, and the planing tools sre
operated by belts and pulleys (o (he ordioary way, driven by steaw or by
any power. The depth of the culting o the upper surface is reguisted by
a vertical adjostment of the frame oz the froat track axle, and the sdjost.
ment of the vertical catters for tarnlng curves and the ke s efected by s
Jaters] adjustment of the frame at the rear relatively to the axle and wheels

Improved Eaves Trough Hauger.
Thomas F. Palm, Toledo, O.—~This lovention couvists In one contiagous

formed upon their inner or adjacent ends, the fanges of which are
1y beltod to each other. In the adjacent faces of the fanges are the reel
Arms which are bent foward at right angles, so as to enter a small disk
placed in & cavity formed to recelve it In the central parts of the flanged
collars, which cavity Is made Iarger than the disik, so that the sald disk may
be moved longitodinally in & recess with relation to the shaft. The laner
part of the shatt ts madeholiow to receive a rod which passes through It
and 1o the Inner end of which is attached the grooved disk. With the outer
end of the rod Is connected one end of a lever. The other cnd of the lever
extends buck {nto such a position that the driver can readily operate [t with
his foot to adjust the reel bars,

Collecting Dust in 'lhn Munufmeture of White Lead,

ieafah Tolle, 8t. Louls, Mo.~The object of this (nvention iato utilize
the Jead dust which escapos 1o white lead factorios after haviog d

wire, passl d and over the eaves trough, and which Is provided
with loops and fastened cuda,

Improved Grinding ML

Ephraim H. Anstin, Scott's HIll, Tenn. —Thia! lnveation pertains to im.
provements In grist mills of the ordinsry kind, having spectal reference to
the means of feeding tae gralo to the spiral passages 1o the eye of the run.
ner, sad the means of copnecting the water wheel, shaft and spiaidle of the
runner.,

Improved Turbine Water Wheel.

Angus A, Herriman, Greenaborough, N. C.—~The objret of this avention
18 to so Improve the gates and chutes of & water whee!l that sn uabroken
shoet of water (s admitted to strike the wheel without any space for expan
slon or break of the water, whether the gate be fully or partislly opea, 0

through theseparator in which the carroded lead has been separated from
the uncorroded lead, so that s conslderable saving be accomplished, snd the
health of the workman be p d inst the deletert Infl of

that th ¥ the gr P of power with a partially
drawn gate Is obtained. The invention couslsts in the arrangement of {
flexible wings or gulde plates in connection with a circalar sliding gate ;

the lead dust, The lnvention conslsts, principally, to the combination of
an elovator with & caslug or spout, through which the uncorroded lead s
conducted on the olovator, which Is submerged fn a tank of water, so that
tho lead dast carried down from the separator Iv rotatned thereln, and the
uncorroded load earried up by the elevator,

Combing nud Mixing Tamwplece and Bristles,

George Willett, Burlington, assignor to Enoch 1. Whiting, 5t. Albans,
Vi—~This lnyention consists of movablo endless chaln holders, 1o which
the tamplco and bristles are carried by endlesk belt carriers and so present -
ed to sald holdors that they project about half thelr length or more from
the slde ss thoy are carrfed slowly nlong past u comb, so arrangod and ope-
mated that 1t comba out the projecting portions thus subjected to i, The
Inventionalso INts Of 0 bination, tn ane maching, of two of these
movableholders and combs with endless carelor holts so urranged that they
take the partly combed stock from the first holders snd comb, and reverse
and fer 1t to the d hold #0 that the uncombed portlon is pre-
sented to the second comb 1o bg completed by 1. The stock is Jald on the
ondloas carrier belts a Hitle (o sdvance of the holders, and spread and
mixed as evenly as possible, so that It combs togetber, It may be run
through the machine several times U1 the mixing and combiog are satis.
factory.

Improved Clothes Roel,
Dennls L, Dufr, Bay Clty, Mioh,<This Invention relates to the horlzonta
ovolving reels usod for huuging olothes to dryjand It consiste of an
arrangoment of te rods or Uraces upon the upper slde of the arma 1o re-
inforce and protect the spider In which the tnner ends of the arms are
secured,

Twproved Retary Engine,

Franels J. Hollenwoger, New Roabelle, sssignor 1o himself, Joseph Mar-
tin, and Charles F.Spanlding, of New York city~This tuventlon relates to
two steam chambers and a rotary platon arranged belweon them, haviog
slmilar spiral cavitios In their adjacent faces, The chambers are provided
with p for the Induotion and eduction of the steam, and with pas-
sages for condocting the stesm from the fulot to the outlet, passiog soe-
oeselvely through (he cavition, 10 &8 1o retaln the steam snd eause It Lo act
by expansion Dpon the platon, canag sald pietan 1o make several revole.
tlons before sald steam reaches the outiol. The stoaw, seting upon both
widon of the platon, balances 1t and Hmits it friotion. The chambers are
provided with bolts to caable thewn 16 be acourstely sdjusied to faces of
the platon, sand with grooves tor talning water of a tion for
tubricating sald facos and paoking thom steam tight,

Improved Comblued Water Cooler and Filter,

Willtam J. Eaglish, Frovidence, R L—This invent) iata of a &
eated flter with & dead alr space batween | aleo of & partition In the taner
cane, dividiog It 1510 two compartinenth—one for the lee and the water to
be Sltered, and the othar for ihe Sliered water, with & Alter In (o bottom
of the fo partment, d In thres divish through which the
wiler pastes snoeessively, the Arat and laat contalning gravel, and the mid
dle one eharoosl, Tha fiter ts alio arraoged with & sloplng top, agatnst
which the Oltering subatancos pack by granulation, so that the water must
pass throogh thow,

Improvod Muokine for Serting Vetstoes,

David ML King, Garrottavilly, O~Thin Invention relates 10 weans whore
by putatoes may he stmultaneously sereoned snd sorted i anid couststs In
w0 Inelined endloss soreois, the fne one srragod with it upper eod pro-
Jeotkng and alfttng out only the dirt, while the latter Is coarse wnd sifts ous
all the aomerchantatile potatoos. It wlno conalats In uslng cords und
wolghts to oporsta with hooks tn holding the bags.

W,

Improved Windmill,

Ovett B, Knapp, Brandon, Wis, —This Invention relates to that class of
pumping windmills In which an oscillating regulator vane with automatic
apparatus for working It 40 aa to tako the wind or not, aud another to turn
the wheel which has non-adjustable vanes edgowise to the wind for stop-
plng it, are used; aud it conniata In haviug the osclllating regulstor vane
armanged below the shaft on which 1t i saspended and arosnd which it
osclillates, wheredy it ls made more seasiitve 1o the effect of the wind, and
1s coatrolled better than when pivoted at the widdle or abore it.

Improved Sled Breake.

Poter Cable, Elfzabeth, 111 —This in: in the gement
of a toggle lever having a rule Jolut and projfecting arm or brace for attach.
mont of the operating rod, whershy a dog pivoted to the runner msy be
caused to take Into the snow, and 1s held o that position without contin.
uance of the foree necesary to apply at the ouiset,

Improved Corpse Cooler.

John Hoffman, Toledo, Ohlo.~The od)ect of this Invention is to furnted,
for the use of undertakers and others, an lmproved coolingand veatilattng
caakat, through which a constant curreut of freah oold alr Is sapplied
which carries off a1l gades of decomposltion, couvexlng the ssme to the
ohlmnoy, window, or other place, %o (hat dead bodlos may not only be pres
nervod a greater length of time without altienlty, but ulao without causing
nunoyance by foul and puteld odors. The tavention of a X
connected with veatllatiog pipes or tabes, aud & cooler which seads a oure
rent of fresh atr through apertures of the castet, the cooler forming at the
same thoe one of the supports for the casket.

Inventions Patented In Enzland by Americans,

[Compiled from the Commissloners of Patents' Jowrsal]
From September § to Seplember 14, 1574, Inclustve,

AuTonario Varve ~(, L. Kitson «f al., Phlladelphis, Pa,
Brasy Fusxacx—~B. Ray, Hadson, N, Y. o ot
Bracxer.—J, B. Morrison, lrookiya, N. Y.
Braxe.—E. P. Joves (of Shell Mound, Miss.), London, England.
Bruipog.—J. B Eads, St, Loals, Mo
Brivax~J. B Eads, 81, Louls, Mo.
Crocx Oase, xro.~O. W, Roberts, Chlcago, 111,
Corrox Souroming, ¥vo.~A. T, Atherton, Lowell, Mass., o al.
Maxoxp Corring Macmve~1, Hermany, Now York elty.
ExoixE VALYE~W, J, Stevens, Now York cloy, o al.
Frup Waren IX0ioAToR~A. 8. Goodrich « al, New York elty.
Heckrixa Macmive, kre.—J. Raek, Easton, P,
Makixng FRETILIZER, B7C,~J., J, Stocer, Doston, Mam,
rares Moo —E. 3. Howlott of al, Patladelphia, M.
Puooiine Procsss AX0 Fusxace.—W. Sellers, Mhlladeiphis, P, of ob,
Remnxes Tomse, x1o.~0, Rigater, New York cliy.
Sonxw Preas—G. 1. Boomer (of Syracase, N, Y., Londos, England,
Sonxw VaLve P, Corrigan, Xew York city,
Breaw Borexs axn Covprysen, 0, T. Babbitt, New York city.
Trrpanars Paves, xre—T. A. Bdlson, Newark, ¥, 3,
Tor.~T, Alexander, Washington, D.C,
TrANSMITTING MoTion, Bre~T, A. Weston, Ridgewood, ¥. J
THAVELING STDRWALK. ~A. Spear, Passale, N, J.
Woxnnik~A. P, Browns, New York oity.
VENTILATING oD PUMPING~0. W. Richardson, Xaw York elty. A
Wanuxo Macupxe, T, Doll, Catskill, New York,

Wriomxo Soavws.~—8, Harels, ¥ blladelphta, Pa. ¢
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American,

Maoblnlllp—l‘rlm Lint of ulnnll Tooln fron
Gonar WHoals for Moduls, Price Liat ftreey Chuoks -mi
Drille, Prive List froo, Goodnow & Wightoan, 8 Com.
ALK Maws,

Xp tlon-—Soo Abbe's Bolt b‘org
Hammer, there

8 u.o. Mnnam..un»m-r.x H
oW ar second hund tools, of fol-
1108 : One Lathe of aboel &

tmmmnm»m-.ln.:m
Mmmmmuvmcu can
and thi 1o west cash prices. Address IO

2. Xew York Olty.
machine to npcntegnnl from

2- .-b. mum J. 1. Bobderts, Box
ww-&nd foading dbl bl C. xl-‘ Guns

n, "r"-t “rfor&lo. Soo Brady

Sinewing: W
' uu horfzontal Borfug Mill to bore op to 2

L. H. Mace & Co,, Rofrigorator Manufaotu.
rers, 115 K. Houston 6t,, \ Yo, have 2of AL Davis' Dove.
talltng Machines,

No inconvonionoe is ever felt in wearing the
Now Elastlo Trave which retaing tho Rupture, nlght and
day, ] eured. Sold oheap by the Elastic Trus Co., o0
Proadway, New York,

Buy Irvon Planers, Upright Drills, of Goar,
Hoston, Mass,

For Solld Wmn{’ tdron Beams, ste,, oo ad.
rertirement, nion Lrop Mills, rmanm. e,
for Iithograph, cte.

Bookkeepers should try the Olmsted Patent
Bl File and Letter Olip, They are sdmirsble for all
papere. Save (helr 0ort 1h one day's business. Sold by al}
Sutioners, JILWhlte Nowark, N J. Sole Manafactarer,

l-oundrv and Machine Shop for Sule—A

y Tron work filea and fitted. Stoex.
Makers, pleast

Leon Springs, Bexar conniy, Tex.
B S Proctor, Mosa Bluff, Texas, wishes
atormation how mul Mows for this markel.
~ Sure curo Slipping Belts—Sut
et Paller Wg warranted to do “e"t.o?.:'p;:
&n.n.-. sip. See Sel. Am. Juse 3iet, 1573,
Mﬂ. man..l W.Sutton,® Liberty St N. Y.
best tools ona l-‘or dr-
uh’r'-ma. rnn & Co., 83 Faltan New
“15“« aunm articlo in vrood
1o make estbrook, Ct.
For N&-An interest in n 'ell mbluhed
M“ business, capable of greabea-
Iargement, for which ] wnd 1
capital fs wasted, 10 the amount of from tea to thirty
thousand dellars, The goods made are In extensive

good O for all kinds of work, and manyfasiuring
Agrienl 1 liopl: « Good r for selling, and
deseriptton of vmmny ﬂvu Address Joun Rlegler,
Muscatine, lowa,

llydnnllc Prosses and Jacks, new and pec
band, E Lyos, £i0 Grend Street, New York.

...‘1“.."1'5’..... by R el
Steam Fire Engines, RJ . Gould Newark N.J,

The Olmsted Oiler In the best: it In solf.
righting, strong and cheap, All Hardware and Tin

Houses have It
Peck’s Patent Dmr Press. For circulars,
address Milo, I'eck & Co.. Sew llaven, Conn.
Boring Machine for Polleys— t
capacity, T. R Baliey & 3n'n.l:ctvm xlm“llll o

permanent detand, the y used bs slmple, and
the right of manafacture exolusive, Any notlve man or
eompany deslrous of weenring & good and substantial
business and Arvel rate srifole for manufaoture, will find
s & donat e opportuniy. Address F, C, Deach, Box
™, New York o'ty.

Klndl%Wood Splmcr. Mnknn'. please
Oswego, N
Steel Stamps made by Douulu, Brattle-
boro', Vi.

es, Bollers, &c., bougln sold and ex-
changed. All kinds constantly on hand, SHend for cle-
cular. S. E. Roberts, 8% Nroadway, New York,
Conlyard Quarry & Oontmmu' A
T s S e W i e il
W.D. Andrews & Bro. 14 Waterst.N. Y.
Dovetailing Machines lml Surflu Planers,
By A.Davis, Lowell, Mams, Send
Cabinet Makers )(nohlnery 'l‘ &Bnlloy&le.
Reliable Steam Engines, Bollers, &o,, 2 to
20 LY, High grades—for galo at two thirds cont, E.E.
Roberts, =2 Rroadway, New York.
Wanted—A Cylinder, Gor S ft, ln din. and 50
o % 11, Jouz, sultable for treating wood. Address Ba
& Sons, PIM:’N& Pa. .
Engines, eceived for repairs and sale,
10 per e&?«a&;ﬂon and e:; of repalrs Mut:;l
when sold. E. E. Roberts, 52 Broadway, New York.
Sewing Machine Needle Machinery—Grooy-
ers, Redacers, Wire Catters, Eye Funches, &e. Hendey
Brothers, Wolcoltville, Conn.
mdnno Sho) 'p & Foundry for sale—For
‘agoner & Matthews, Westminster, Md.
ssoo will bu lheﬂxghto!l Toy Gu
Aonetine scauis BTaoR. m{n =
Mosnt Waabington, Pa.
Eey Seat Cutting Machine.T.R.Bailey & Vail.
English Roof Paint, all mixed in oil ready
touu.a:.-unn.m Malden Lane, New York.
Patent Petroleum Linseed Oi] works in all

paisis ss Bolled Linsced Oll. Price ozly Scts. s gallon, a

115 Malden Lase, New York.

Rayner & Bro,, Thin Board Manufacturers,
13 Cannom St N, Y., have 6 of A. Davis'I5 [ach Planers.

Patept Chemical Metallic Paint—All shades
grouzd In oll, sxd all mixed resdy for use. Putupin
cans, barrels, and half barrels. Price, 8¢, §1,and §1.50
per gal. Send for card of colors. New York City O11
Compazy, Sole Agents, 116 Malden Lane, Now York.

2ad hand Engines, &c.. Bought, Sold, and
Exchasged—200 oo basd. EE.Roberts 3 Brosd: tly.St_

WesellnllChemia.ls )leullie. Oxides, end
Imported Drugs; alse, = "asd Alo‘u!w
M-t.-mhn mxudnunou on Nickel, in pam-
philet form, which we mall, on recelpt of 2ty cents, free.
A Treatise on * Soloble Glass ™ we mall for §1 slso. Oz-
ders will prompt by addresslag L.& J.
W. Feachtwanger, 55 Cedar Street, New York.

The Leclanché Ba! Co. n;pl y the best
Baticry for Bargiar Alarums, 0. 4 West 1518
Strest, New York.

&wwbymmryoﬂ)w.

 Models Machines—All kinds made
. uoﬂmmm.hac«om‘kusrmx.r.
CW. wl..lM.mﬂ? g

Dra:
10 order.

Mercurial Steam Blast & Bydnullo(hﬂ
of all presaares. very sccurate, TShaw 913 llldge ay

For Electric Watch-clocks, address
derome oe-. Ilnncmluun.ua-

Wire Bope. f.l.md'd!. 66 Somne. Ly

w-hwm%

Wowwlad?mg En‘l
vammlmmmua

and Index

1, Conn.

.a.n.!:‘l‘

Wheels and Mlnoq,
., Bostos, Masa,, for circular.

C.C ress which works

says: I haveo n h:v
in the Iollo‘rlu manner: K and B/ are |enn with track
wheels at tho lower end, O and €4, which rollon X Y as
& xll) or track, and rals¢ the follower, W, up and down

P T T EE T e

Xz
= i ]

in the hay box. Achain Is fastened to a pin {n the slde
of the track, H, then passos over a pulley at B, thence
overapulleyat A thence overasecond pulley at I, thonee
over asccond palley at A, thenee to the power, I', A
power of 1,600 1bg. 1s pulling on thechainat P; whut will
be the pressurc oo W, when (he levers are 3 feet farther
apart at the bottom than st the top ? Toe levers are §
feot S [nches long. What power Is galned by the 4 pal.
loys when o1 ¢ end of chaln is Oxed as above? [Prob-
Jemis Involving the principle of this machipe have
Decn solved In our paper on several previous occasions.
Bat as this Is rather an ingenlous combination, perhaps
some of our readers may ke to work it out.—Eps.)

E. C. M. proposes the followi blem :
heimiaphere has 1t base fixed 1o & hortrbacal post

tion, and & body, under the {nfluetice of gravity, moves
down the convex aide of it from the highest polat. How
far frow the base will the body bDe when It leaves the
surface of the bemisphere? [This Is o very Inter-
estiog problem, which we throw open to competition
Smotg our readers, as we judge It will be more
profitable for them to answer the question themselyes,
than to resd our solation. It will be necessary to as-
sume some force acting which will tmpel the body down
the surface of the hemisphere with s given velocity, as
12 1s evident thst, If the body were balanced at the high.
est polat, It would rexmaln st rest,—Eps.]

W. J. asks: Is there any kind of qu that
will cause Iron to rost, or to torm & hard coatieg on it
o 12 or 3 hours ?
W. J. B. asks: How can I prepare umber
from the crude esrth?
W, asks: How is silk numbered? Woolen
Fara is 1o "uns of 1,600 yards to the pound, that is, 10
runs yars 1 10 times 1,600 yards to the pound: cotton Is
in Banks of £40 yards to the pound, #0 that No. 100 cot-
ton 15 100 times $40 yards to the pound.

Z Y.usks: Will some one leo explain
the best way (o make a wagon wheel
G. C. Me(', asks: How can I enamel bricks
20 that they will not take In water from the outside of
the wall?

C. M. N, asks: How can | make out the
dates on 'om colne? Iamaware of course of the use
of the microscope, but {s there not something else?

E. B. H. will find information for making
A miCTOMOPe 0% pp. T and 2M, vol, 27.-F, W. . can
make linseed oll yarnish by following the directions on
P 159, vol. 3, The lifting power of balloons Ix detalled
onp. 9, vol. B.—J, C. W, should consult a local geolo-
glat. We do uot know the natare of the soll (u which
the tree was found.—J. P, J. will find directions for
makiog bard rabber an p. 3%, vol, 2% Type metal I
composed of lead, t1s and antimany ; It can be readily
caat ju s plaster of Parks mold.—J, C, (. can make his
blackboard Ly following the directions on p. 29, vol. 3.
=G, T. H. will 6ad the explanstion of time around the
earth on p. W08, vol, 3. —J. JL W, will fnd that ghe three

* | formulas are the same, and It mattors pot which form

be uses. Muspratt s undoubtedly correct,

D. asks: What is mildew on textile fabries ¥
Can It be removed, aud BOw P Answers: 1, Mildew con-
slats of microscopic fungl, the growth of which Is pro-
duced by molsture and & close stmosphere. 2. A reme-
dy for mildewod Jnen 6 ax follows; Sosp the surface
Of the articles well sod 1ub 1010 them, while wet, Snely

powdered clalk.

8. D, I‘}. YA l wint m construct n 15 inch

"ﬂ AL runn

reflnotor (n AN WIKe : Firat, Tinnke s reflector of cast m.uv mill, urrvlnll o0 tnol

fron, and a grinder to matob, nud grind the surfaces to
& proper earve s then I tn the reflector aver, 4od put s
shvot of pure nickel, say one thirty.wecond of an Inch
thiek, between the ahell and grinder, and heat till the tin
Nows. When cold, Lgriad tiil the two meot all aver, coat
with piteh, and polish, Wikl this make s good reflector?
1f %0, what should the foen) distance be of the sbove
size and how Jarge must the small reflector be 7 Greg-
ory's plan (sce Dlustration) was to reflect the light back
through & hole 1o the large reflector, Is this plan the
best? I not, what (87 1 want 1o construct the Instru.
ment tn the Most approved manner. 1 can oaslly polish
A refloctor, bt wake s ref) or. By makiogthe

100l Lop saw,  Bometimen thio p
Holse 1n e atofiing HoX (At €

Teaks, 1OF want of ofl, 47 beeanse the engios I
libe. It would be necesary for us 1o make an |
1106, before giving & decided optaton.

J.E. I aska: 1. Whstis tho p
mmth.r‘lumm i
makes 1L harder than snotbor? 4. Let
substances: why ia it Muwm.l prunging
uuunnm.nmmmw 3. Mow many
will gire take out of wood ? l."lllm”

bare of oast 1ron It need not be over ¥ Inoh thick, It
ribbed, while 8 speculum metal one should be 2 inches

thiek to stand handling. Answer: You had better pol-
sl the fron, sand nickel plate It after you get a good
Agure. The Newtonlan plan s most convenient. The
disgonal mirror reflocts the cone of rays st right angles
1o the eyepiece At the side of the telescope tube. Your
previous luquiry was suswered on page 139 of our eur-
rent yolume,

J.W,oaske: I there any lignid which will
take blots ar writing off paper withont spoilfog the ap-
pearance of (he paper? Answer: Try a strong solation
of oxalle seld, applied with a camel » halr brush. Hest
the solution U possilie before using. Oxallc scid is a
polson.

G. G, nsks: What js a cheap and durable
mode of putting glit or stivercd jettering on glase to
buvo It Jook noat sod tasty? Apswer: Glawns oan be
glided or sllvered by blonding powdered gold or sllver
Tont with gum water aud alittle borax and spplying the
mixtuare, or palnting the lotters on the glass by means of
o camel’s halr ponell. The orticle is thon hested In an
oven or furance to burn the gum and vitrify the borax,
which cements the gold or sllver to the surface. It (s
alterwards pollshed witha b

J.B. P, naks: How ean I increm the draft
of my furnace * Theboller has 39 throo Inch tubes ;smoke
sback [ 8 inchos In dismeter and 40 foet high., Would
an addition of b, 10 or 15 feet, to hight of stack, help (2
Would a blower (ntroduced into smoke atack above the
flucs be of use ? Answer: Apply your blower in the
usual way, bolow the furnace.

W.D. N, u{ I am not satisfied by your
answer to Y. E, about his engine and shart. If.a& you
saYy, 8 shaft wore Just strong enough to transmit 12 horse
power, of course the thirteenth horse wonld be the
feathor that would broak the camel’s back. But I claim
that twloe (approximately) the power may be transmit-
tod without vudangering the shaft, provided it be ample
to bearthestraln of 12 horse power. Dy referring to the
dingram 1t will be secn that the crank B and connecting

rod D are at a right angle, st which polnt (If I compre-
bend you) Is the maximum moment of strain. The
crank, C, and connecting rod, E, are nearly on the back
centerand consequently are exerting no particular force
atall. But as s00n as that cylander takes steam, C and
E begin to exert a twisting or wringing force upon the
shaft A; increasing It until they resch tha point occe-
pled by Band D. ln the meaatime, B and D have been
relaxing thelr force as fast as C and E have Incressed
theirs, and at the same time; therefore it follows that
ibe shaft Is not codangered because the force is no
greaterat any point of stroke, but more power may be
transmitted for the reason that this same maximum
moment of straln 1s continuous during the eutire rev.
olution, each engine belng an suxilisry to the other to
asalet It over the dead centers, without suffering s relax.
ation or suspension of force (not motion) duriog any
part of the stroke or revolation. Asawer: We will try

and make our meaning plain, by the ald of the accom-
panylog diagram. In the case of tha single englue, ex.
erilng a presvare I* on & crank & b, supposing, for the
sake of stmplicity, that all the positions of the connoct-
{ng rodare parallel, the maximum twisting moment s
Pxab. Nowadd a second crank, st right snghe 1o the
first, with satue pressure §* on the second crank plo and

the position of maxtmum strain, or the point &t which
the greatest twisting moment §s exertod, will be 88 rep-
resented o the sketeh, when cach crank (s &3* from a
vertical position. 1l (his case, the twisting moment Is
Pxabxeos 434 Pxacxaln 4 =Pxabxixsn o=
PXabX ¢2 =PXabx1dls. Hence the maximam straln

mmmu:w-m

applted, Ope substance s harder than avother, when
1t takes more force to disturb the position of 1ts mole.
cules. 2. When a metal (s hardened by being tempered,
11 1n supposed that & differont arraogement of (he mole.
cules takes place. L Wood contalos water, earbon,
oxygen, snd from 1 10 5 pereent of sab.  When the wood
s barned. sll the constituents, except the ash, combine
with the oxygen of the alr, (. Light passes throsgh
Klam more slowly than through the alr,

E. C. M, says: Alm.A B, nets at A
10 the direction east, A O ncts st same potnt, A,in
the dlmllulm Dﬂlo tamillar laws of the paral.
Iologram of forces, these two forces, relatively b and 13,
scting st right angles, produce the ¢ esultant 13, which

¢ D
5 13
A ) B

wo are taught In works on mechanics 1s equivalent to
the vomponents 6 and 12, This we can admit in the
vonse of equal in effect, bot as Indicating messure of
force, 18 is not equivalent 1o 5-412=17, evidently, What
han become of this force 4, which Appears in componenta
nnd not in the resaltant? A 11t ts well kn

that If we apply a force Lo prodoce motion In a given
direction, only so much of thist force as acts In tho re-
quired direction tends to produce motion, The rest of
the foree Is, in general, apparently lost; but In reality,
1t Is converted Into something else. For lustance, sup
pose that pressure (s applied to 8 pump handle In & df
rection oblique to itsaxis; then some of the force elther
compresses the fibers of the handle, In which care It 1s
converted into heat, or it produces grealer pressure on
the pivot of tho handle, when It sppears as friotion.
‘Take the case given In your {llustration, and suppose
thinta foree of 13 acts obliquely on the pump bandle: it
may bo roplaced by two forces, one of 12, at right angles
to the axls, tendiog to produce motion, and another of
5,10 the direction of the axis, produciog end pressuro.
Here we have replaced a force of 18 pounds by two forces
having a volume of 17 pounds, and it msy be saked, how
did we obtaln the additionsl four pounds? But the an-
swer Lo this question Is, quite evidently, that we galned
pressuro by making the foree sct ins different direction,
and that all the apparent galn was counteracted by the
fact that part of the (ncrensad force acted st right an.
gles 10 the direction of the motlon..

F. L. 8. says: A book tells that “the area
of a circle ts found by multiplylag the circamference by
half the radins.” Elsewhere it says: “ It follows, then,
that the area of a circle is equal 10 the square of the
radius multiplied by the circamterence. or 3146, It
seems to me there Is groat difference between the half
mdius and the square of the radius. There must alvo be
a grest difference between (he circumference and the
ratio between circumferonce sud diameter. The pum-
ber 31416 [ take to be the ratio. Can you explain this?
Answer: The circamference of any circle i equal to
the product of the diameter and the ratio of the clresm-
ference to the dismeter, which latter Is constast for
all elreles, and fs exp d approxtmately by the num.
ber 1416. Hence the second rule, as quoted by you,
making the circumference of any clrcle and the number
21416 synonymous, Is wroogly expressed. The number
31416, benldes representing the ratio between the eir-
camf, and the dism of any circle, is the clreum-
ference of the circle in the particular case 1n which the
distoeter Is equal to one. You can resdily correet the
rule, by inserting, afteribe term “ circumference,” those
vom:“unmmmuuuy.'

W.H. Y. : In your answer to T. O'N,,
YOUu say: “Whu tran tting power with & quarter
turn belt from one borfzontal shaft to another.also hor-
12ontal, st right angles to it, guide palleys are gencrally
employed,” Not so If sald shafts are directly over one
Another, or at any reasonable distance, providing toe re-
cetving slde of palley be in & lne with tie deliveriag
side. Answer : The case you mention is s special one,
and does not militate with the statcment that (o general
gulde pulleys are employed. We areglad, however, that
you have called attention to the matter; and It wouald
have boen better if we had mentioned the excepiional
cANe (0 Our answer,

8. M. asks: In the caseof a cast iron glnn
ger, about 3 inches long sud X [nch i diameter,
to work perpendicalarly, bow will it do tohave the holo
tn which It works cast Jarge, and €l 1o Babbitt melal
around the plunger to make It work steadily? Will i1
work true sand run well If not ofled? Tho planger is fSat
on one slde of Its section. Is there any other compo-
sitton that wounld do better? Anawer: The device men-
ttoned by our correspondent has boen tried with satis.
factory results,

E. M. K. says: On 362 of volume
XXVILCUO, E G, tells D, G, N, to use & batterfly valve
ou his rogine. We are runniug a 3 horse power cogine
st Brevolutions, belting on 1o 5! feet of 3 Ined lue
shafting, aud thence toa saw mandrel, Whea we are
sawing wide boards(with a 52 (neh saw)the governor does
nol let steam on quick enough, Why cannot we. use A
butterfly valve on 15, and let our saw run well, Instesd
of slacking down In the log from 13 to 21 loches? We
use the same englae to ran o grist will with—-4 ren of
stones, 2 grindlug whes! and 2 corn, Thesaw mill stasds
still when (he grist il (s ruaniag. 1 have been think.
Ing of putting a string on the rod that carries the pea
that stendies the ROYErnor s0 &4 to open the governor
quicker. Wil 1t work, and will the butterfly velve work
on this engine? The balance whoe! welghs about 2,60
or 4000 1bs. Answer: There are governors In the market

wilh valves that will give full opeatng, The butterfty

vAlve, srranged as you propose, is often ased.

B. W, asks: Will wire rope wear well in
suspending clock welghts? Apswer: Wetkiokyeu will

10 1he socond 0ase Lo 1414 timics as groat as 1n the A,

fnd 1§ very dursble,
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W. R. A, nsks: Would n boiler 5 feet long
by 14 Inohon diamoeter bo 1arge onough to drive an englng
fnches bore x 4 Inches stroko ? If not, what sizo wonld
fereaiire? Would such an engline drive o boat 16 foot
tong, A fect wide and 2 foot deop, and at what rate? An-
pwor ¢ You will ind genoral direetfons as to boller Pros
portions In anawers to previous cortespondents, It Ia
fmpossiblo to annwer questions of this kind, onless more
data aro sent,

8. AT, says: 1, What will make a noft
waterproof varnish formusiing ono that will not eraok ?
1 have constraoted an nmbrolla with 7% foet ribs, mak:
tng o Alameter of 16 foot; It (s covored with muslin, and
1 wish to varnish It, 2, Can you glve me tho recipe for
Worcestershire saucn? Answors: For o waterproof
yarnlah, take of India rubber 134 oxs., bisnlpharet of car-
Dbon 1 pint: digest in the cold until the solution Is eom:
plote, Or take Jineced ofl 1 gallon, dried white cop-
poras and sugar of lead, each 8 ozs,, Htharge, # oz,
boll with conatant agitation until (¢ strings woll, then
cool stowly and decant the olear portion, [f too thick,
thin down with guiek drying lnseed ofl, 2. Weo have
peyer made any chemical exnmination of this article to
dotermine Itscomposition. Reolpes willbe found on pp.
240 and 281, vol. 26,

A.J. C. nsks: Can water be carried over n
N80 feat nigh with a alplion, or cun 1t he ralsed any
Bigher with n siphon than [t can be ralsed by swotion?
1f n siphon were lIafd over s hil) 50 feet high and nlled
with a force pump, and the pump romoved, would the
water run out, or would 8§ feet perpendicular hight of
water remain In tho tabe with a vacunm In the tube
above, provided the tubo was perfectly nirtight# An-
swor: Tho differonce of luvel between the highest point
of the siphon and the level of the water that supplies it
must never bo more than the hight to which the watoer
will rise, by the prossure of the atmosphero, In & vacu-
um.,

S. M. L. asks: 1. Of what material should 1
mako & patr of rollers fordrawing stalks botween? The
drawing will make considerable friction, Shounld they
bo of fron or wood? Would woodon rollers, with a
covering of boltlog or rubber, be proferable to elther?
2. The stalks boing of unequal #lze, 1t Indesirable to have
tho rollers fitted tn rabbersockets, so that they will open
for largo stalks and close on small ones. This wounld
preveut me from having the rollers connvoted by gear
wheels, Wonld the friction of one roller upon the other
be sufficient to draw the stalks through? Itis not my
object to have the stalks crushod, #. These rollers being
abont four feet from the driving power, can I derive the
same desirable effects from the rollers by having them
driven by a small belt or endloss chaln as I would by
having them driven by gear wheels? 4. Would I derive
any benefit by using a iy wheel on the rollers? 3. In
preparing n model for the Patent Office, Is 1t necessary
that the model be made of the same material that it s
dealgned to construot 1t of in manufacturing forgeneral
use? Or may brass or other soft metals be used (nstead
of iron? Aunswer: 1, A very common way of effcoting
this object Is by means of cast iron rollers having pro-
Jooting tooth, which eatch the stalks. 2. Rollers which
open, driven by gearing, are In use on many clothes
wringors. 8, A belt would probably give the best results,
4. Wothink not, but could not answer certainly without
knowlng more about the proposed machine. 6. A model
for the Patent Office may be made of any convenlent
material.

N. 8. A. asks: Does frost or hoar frost ever
form If the mercury stands atany polot above 82* Fah, 7
Answer: Hoar frost (s frozen dew, and Is never formed
a6 o higher temperature than 82° Falrenhelt. Itistrue,
however, that a thermometer placed (n the vicinity
might mark a higher temperature, because frost is some-
times formed by rapld evap lon of ! from
the surface of the ground, so that the temperaturo is
Jower than that of the surrounding atmosphere. But if
gome of the frost were collected and placed on the buld
of the thermometer, It would cause the mercury to fall
to &=,

W. W. McC. asks: How are iron, copper,
and brass pipes bent for use on locomotive en
such as for pumps, 1nj sand, b and blower
pipes? Are thoy bent hot or cold ; and If cold, are they
filled with anything, such as resin, solder, orlead? An-
swor: Small copper pipes are generally filled with resin,
and bent without belng heated. Curves in large copper
pipes are 1 d by b ring the separate ploces be-
fore they are brazed together. Small wrought Iron pipes
can be bent by heating them and applylng pressure care-
fully. They are not generaily filled with anything.
Large {ron pipes of speclal form are generally made of
cast tron, frow patteros.

T. W. H. asks fora correct rule for figur-
fag the amount of power from & given number of cuble
feet of water, the fall belug also given. Answer: Let
Q-number of cublc feet of water dlscharged per minute.
h~hight of fali, measured vertically, In feet, Pwhorse
power of the water. P=(Qxhx620)+53,000,0r the horse
power of the water 1s eqnal to the produet of the quantity
of water discharged per mioute, the hight of the fall, and
620, divided by 33,000, Example: What ls the power of &
water fall, 10 feet high, dlscharging U0 cuble feot of water
per minnte? Pi= (50310 625) 53,000 =0947 horse power,
All this power cannot be realized by the spplication of &
Lydraulic mackine, but an smount, varyiog from 16 to S0
per cent of the whole, will be lost. :

. D, : How is iron, such as porcelain
5 D‘:‘k.lu-ﬂ.l:’ m'-nnodbom on the
process? Auswer: Iron vessels are enameled by first
cleaning with dilute sulphuric acld; the porcelaln mix-
ture {» then applied 1o the form of & paste conslsting of
_ealelned grouad flnts, borax and potter’s clay; and when
this coating has set of become firm, the enamel 1x sifted
over tne surface, and then fused to & furnsce. For de-
talls, consnlt Tomlinson's * Cyclopmdia™ and the article
“on enumeling 1n Brewster’s * Kdinburgh Cyclopeedin.”

! osks: 1, and thor-
B o B & saws

, 1 have read in your journal of & new substance,
‘bardor than ssphaltum, for covering roads. Can you
tefor o to 1L7 Has sny trial boon made of It ta your
L 604 with what result? Jow will it do for cellar
:ﬁ"ut, 8, What is fucbala? Answer: i, There ls no
¥ process. Tho best method, probably, fs that for
epuring & \tex’s skin, which Ix tediouns and aim.
2, % The Coming Pavement ' was pabllahed on
ge 16 of our proseat volume. & Fuchalo ix a brilllans
color inade from coal tar. See page W of our vol.
xxiv,

Can n wire be empl
BT AR b i
 msking the 40 Inch revolve @ or @
#0 84 10 be trastworthy ? 2. How should

made? Answers: 1. Yes. & Cousult a

that It will be dry, #oft, tough, (nodorous and durable? | spelter

W. C, A aska: What givos to Russia loath:
or Ita peoulinr Antah and simed), and whiat kind of sakin ts
uned? Does the odor procecd from some nrtlele used
in the procoess of tanning or dresaing? Why s It not
manufactured In Othor counteion aw well ax 1n 1tussdia ?
Answor : Russia loather, known an Juoten, hav long
beon estecmod for (s valuable qQualition of roslsting
molsture and thoattaoks of (nscdts, Husaia was long
tho only conntry that produged 1, but It has Iatoly been
made In Parts.  1ta odor nud pooullar qualitios are at-
tributed to tho ol of blrol bark with whioh (¢ Inlmpreg-
nated aftor tanulng, In Iassta this loathar s manufac-
tured feom all Kinds of akine; but (o Parls only sheep
and gont skinn are used. Thoe mothod of propariog this
artiolo s not vory gonerally known out of the seats of
manufacture, but the tollowlog detalls will give an fo-
alght Into the process: The dried skins are softened by
sonking In wator for five or six days In summor, ten or
twelve In wintor, and then woll oleansed and doprived
of tholr halr, by steeplug in wilk of Mme, Durlpg the
steeping the skins are fraguontly examined ; and when
tho balr and opidermis are detachoed, thoy are worked
upon the beam with knives, Thoe halr Is removed from
ox and cow hides by plling them npon one another and
thus induolng formentation. ¥or more dolicato akins,
bran water baths are somotimes used,  The usual
ateeplog and hoatiog, eto., aro aftorwards glven, and
then the clean akins are (ntroduced (nto o vat, hold-
Ing a formonted menstroum of ryo, ontmosl, salt snd
leaven, These are loft hero for 48 hours or longer,
untilhrmisod, Tho tanning procoss Is then bogan by frst
steeplng tho skins fo an tnfuston of oak or willow bark,
and aftorwards thoy aro Intersteatifod (n a tan pit with
layors of coarse willow bark, and oharged with tho
lHguor of the last atoop. Fresh bark aod solution are
substitutod for the cxhanstod matorial, every fftoen to
twenty days, and from three Lo six sueh changos are re-
quired, according to the thicknoss of the ekine, Very
thin skine get but two. After this tannlng process, the
leather I hnmoersed for a day or two longor In a thin
paste of oatmonl, salt aud water to remove Its rigldity,
and thon eleanod and allowed to dealn, The currylng
then begine, The molst lonthor Ia placed, graln slde
downwards on a tablo and treated with a mixture of ofl
from sen calvos and that distilled from birch bark, One
part of birch ofl and two parts of tho other (s the stan:
dard composition, About fozs. of the mixture aro used
Lo pach medium sfzed slcin, and 1t I8 1ald on carofully in
auniform and entire coat. The skinsare then strotehoed
upon cords (n un open shed and left so til dry,

B. F, W, asgks: Ia there any way of dissol¢-
Ing gum benzoln so that 1t will mix with lnsced oll? 2,
In there any way to harden the surface of common win.
dow gluas? Ifwo, how In It done? Answer: Gum ben-
zoin will only dissolve aparingly (n lnsecd ofl. Digeat
the gum In the ol with frequent stirring, 2. Thore 1s no
mothod, that we are aware of, of making the surface of
window glass nny harder than It ordinarily s, yot pree
serving Its transparency,

P. O'B. asks for a formula for preparing
adheslve muollage. Answer: Tho ordinary mucllage
s01d at tho statloners Is far inferfor to the old fashloned
solution of gum arable. This wnollage seems Lo bo o
nolution of dextrin or British gum. Dextrin 1 formed
by the action of dilute bolling aclds, or by an Infusion of
maltat about 100* Fah,, on starch. It {a also formed
when potato starch {s exposed to o heat of about 400¢
Fah, You can make gum dextrin, on the large scalo,
by obserylng the following process and proportions :
Malt (crushed small) 11b,, warm water 2 gal., mix, hoat
the wnole to 145° Fah,, add potato starch 51bs., rafse the
heat to 160° or 165° Fah,, mash for 25 minutes, or until
Uquid becomes thin and clear. Then (nstantly run off
aud ralse to boiling polnt to prevent formation of sugar.
After bolling 3 or 4 minutes, filter and evaporate to dry-
ness by ateam h:at. There are various other processes,
but we cannot ditermine whether you could make o

ble profit by facturing

J. F.asks: Can a man give power enm
to saw cord wood by a cog wheel with 130 cogs on

15 & crank, s pinion wheel with 15 cogs, and a balance
wheel 80 1bs. In welght, with & wooden wheel { feet in
dismeter fora drive wheel, with a belt attached driving
the saw, the pulley on the saw shaft belng 7 Inches
diameter? Answer: Yes; but as there (salways a loss
from friction, efc., with every connection, he can proba-
bly do better with the old fashioned buck saw and horse,
if he 1s sound In the back.

M. L. L. says: When we see a chain of light-
ning pass from the clouds to the ground, say ata dis
tance of four miles, we feel no Jar until we hear the re-
port. What is It that causes the Jarand makes the win-
dows rattie? Is it caused by the sound passing through
the alr, or Is It d by the electricity fug o con.
tact with the earth? Apswer: The jar that ycu speak
of is probably due to the disturbance of the alr.

E. P. M. asks: What are the inside dimen-
Mons of a square box flume, one mile fn length, o be
placed under ground and capable of carrylog from 1,00
10 1,50 or 1,500 Inchies of water, it being fed from s res-
ervolr giving elght feet head ¥ Will the pressurc of wa-
ter in the reservolr overcome the friction In the pipe so
a4 to give an ountlet to the water ot a level with the bot-
tom of \he reservoir? Anawer: You do not farolsh
enough data to enable us 1o determine the size of the
the box, Inourarticle on “Friction of Water ln Pipes,”
on page 8 of our curront yolume, you will dnd informa.
tion as 1o lows of head. The box should be set 510 as to
prosorve the level or fall,

A, L. R, aska: 1. Does not an inside cylin-
der locomotive draw & passenger traln more steadily
than an outside cylinder ongine of the same size? Ifs0,
1x not an taaldo oxlinder engine better as a passeager 1o+
comotive? ¥ What good book would you A

———

W. 8. P, usks: 1. I an onklno of sixtoen| 8

horse powoer bo applied to pump atmosphoric alr late
anothor engloe of samo Al fonn, wil) (e englue No.
2 which In worked by alr have the samo numbar of horss
powor as enging No. 1?2 2. 1f 4o, what teroperature will
the alr bo heated to while nodargoing such prassure bes
tween the two englues? 5, If the alr bo exhinusted In &
Inrge pipo or tunoel.d4 feot fn dismeter and 100 yards
long, open at the end furthert from the exhnust, what
wonld be tne tenperature Inaoy park of the plpe or
tunnegl? 4 Will compressed ntmosphorie alr work o
oconeentrio rotary cogine? Anawers: 1, No, 2, You will
find s tablo of temporatures duo Lo prossurs On pags 155
ourrant volume. 3. This question conld not be suswerad
without kuowing the alze of the comprossing eylinder.
4. Yes,

P.J. T, nn{a: What are the proper dimen.
sions of about to run with an engine i) x 4 Inches ¥
Please state diamoter and piteh of serew whoel, 2, What
slzed bollor Ix best sulted for the same ' Answer: L,
Boat from 25 to 80 feot long. Sorew from 14 to 2feet in
dinmoter, 8 feot piteh. 2. Bofler with about 100 sqoare
feot of heating surfuce.,

H. A. F.nsks: How can I curen dog that ix
troubled with a humor or vermin, I hardly know which?
Answer: Your animal {s probably suffering from mange.
Administer fowersof sulphur Internally, and wash ex-
tarnally with earbolle noap.

T. R, I, asks : Can any of the readors of the
HOIEXTIPIO AMERIOAN Inform me whore anhydronk sol
phurle acld (80,) and nitrie acld (NO,) can bo soen? An-
swer: We have no doubt that Professor Chandler of the
School of Mines, Columbia College, would glve our
young correapondent an opportunity to see what he
wants in the fine lnboratory of that fostitution,

(%, E. asks for a deseription of the vuleaniz
Ing process. Answer: A fall deseription of the valeans
Izing process wonld be too lengthy for this place, It
consia’s in combining salphur or the minernl aulphurots
with india rabber, The discovery of the singularaction
of sulphur on caoutchouc was mwade by Charles Good.
year, of New York, In 1842, Sec specifications of pate
onts of Charles Goodyear, 1842, and of Thomas Hancock,
England, 1843,

W. F. H. asks: Is cider boiled in an iron
kettle injurfons to the heslth? If sweet clder bo
brought to the bolling point, then skimmed and strained
nnd barreled up tight, will it keep sweet during the sum-
mer? Answer: We would not risk bolling cider inan
fron kettle, efther as rogards health or for the purpose
of preserving {t. Bolling would cause 1ts ehange fo vin-
egar more quickly than anything else. We will glve you
a process which has proved successful, but which the
trade may consider trade secrets. To 1 barrel of new
cider, add i part sugar and 2 handfuls of fdsh soonds to
clarify. Let stand 2 weeks in cool place, then rack off
Into & well washed eask or barrel, and add from 1 to 2
dozen whites of cggs; let stand another two weeks, and
thenrack off {nto auother barrel. Add finally 2 gallons
of whisky, stirring well, then bottle. This cider will
Keep sweet through the summer,

J. 8. asks: Is a safety valve 3 inches in di-
ameler large enough fortwo bollers 16 feetlong, 44 Inch-
¢s in diameter, with four 12 Inch flues In each ? How do
you optain the proper diameter for a safety vaive for
ooy sized boller? Thisis my rule; {s it correct? From
six tenths to elght tenths of a square inch area of valve
for each square foot of grate surface. Answer: We ex-
pect soon to publish some remarks on the proper pro-
portions of safety valves, glving most of the rules In
cotnmon use. You will And some rules (o back numbers
of our paper. Your allowance agrees well with the

1, ol

of many engl

H.asks: Can you suggest a cheap and quick
method of reatoring a badly amoked celllug other than
scraping 1t? Answer: Waah the celling with a brash
and abundance of clean water, and then whitewash.

J. W. asks: What are the principal surface
indications of a lead or allver vein, and does sald vein al-
ways Keep in one direction? If so, will it uot termi-
nate at some point? Answer: The ores of sllver belong
chiefly to primitive rocks, and occur In velns which tray.
erse granite, gnelss, micaceous and argillaccous alates,
greenstone, slenite, hornblende and porphyry. They
have 8ls0 boen observed In velns which traverse gray-
wacke, pact Il ele., but seldom or neverin
more recent 'y rocks, Gal or sulph of
lead, ustally contalns more or less sllver,sud ocours
most frequently in dary rocks, eapecially to com-
pact limestone. In Silesls, galena occars in a bed of
brown ferruginous marl, in the famons mives of Mis
souri in red clay, often marly, contalning mames of
quartzand restiog on lniestone ; in Pennaylvaois in lme-
atone; In Naw York traversiog a slaty rock; 1o Massa-
chusetts at Southampton the bulk of the veln Is quarts;
in Maine In granite. Velos are often divided into several
b hes which 1 t te ln the coutl
rocks and sometiwos wind and return into the principal
veln.

W. asks: What is the difference in the
welghts of & ball that welghs 10 pounds fo sir and the
same ball 100 feet undor water? Anawer: Unider water,
its welght would be diminiahed by the welght of an
oqusl yolume of water.

C. F. H. asks: How can I guard against the
delcterious effects of the dust arlslug from cinery whesls
and belta used (n grindlog and pollshiog tron and steel ?
1s thoro any kind of shield, that can bo worn by & work-
man, that will prevent the flne metallle partioles from
fading accoss to the lunge ? Apawer: Put a hood over
the wheel and run s stnall plpe to an oxhaust atr blower.
The suction will take off all dust, This plan is used In

n
1

on locomotives? Anawer: I, We think not. 2. Wels
senborn's work, now 1o conrse of publication.

A. M, nsks: 1, Can 1 braze or solder brass
10 brass ¥ If a0, what Kind must L use? 2. Is there any
book publistied that will give we an ldea about breech-
losding tited cannon and small aros? Anawer: 1, Use
solder and sal ammonise, 2, The specifcations
and drawings seued at tho Fatent OMco are divided (n-
(0 classen, and those OF any class are sonl £or Loy conts
each. Hrecoh loaders are o olass 18 Wo cannot advise
you asto s trade o your locality.

E, T, L, oaks: Where a book of recipes s
complled (rom vartous sourcos, and few if aay of the
recipes, procoses, ole., are original, does the copyright
of such 8 book protect It from belng published in part
by others, or prevent othors from copylog from (t? Ia
other words, what does the copyright cover In such a
cane, the whole book, the arrangeinent,or only the tile?
Answer: Mattor which has already been publisned can:
not be protected by copyright, The copyright of sueh
# book as you mention would gover the ttle and the orr
Iglnal matter anly,

W. A, B, cannot remove the seals from his
bollar. Anawer: Bend us & apecimun of the scale.

many osiabliah one blower serviog to take the
dust from seversl wheels,

A. F. G, pays: | accidontally found that I
can temper gun or other springs under the hammer by
uslng the following recipe: | oa corroaive sublimate
and | oz sal o 8 fow Bandfuls salt, dissolved (o
water, putting oo salt (o the smithy fro while st work.,
Dip your hawmer 1i the solution and Keop the suvil wot
all the time.  Work the steel till nearly cold, This will
give tho required tewper without soy other process.
Answer: We do not think that your chemicals have
much ta Jo With your sucoess In tomvering steel, but
the weldlng, bammering and gradual cooling bave a
great deal.

D. R. K, states that the lamp black in his
fnk for marking packagos foats at the top of the fluid.,
Avawer: There I8 0o Wethod of preventlog the lamp
biack from rialog 10 the top, unless you make the fiald
thick enotgh or of sumclont consletency to hold 11, as
1t will not dlasolve, We offor you a recips for s mark-
tog ok, which we bope will prove better and cheaper
thau the other: Lampblack (greviously hosted to dall
redness (n & coverod vossol), i oa., triturato with goou

biack fok, gradually adaod, | plot. Observo stmilar pro.
portions,

.

. W, G, neke: T wish
foot 1n halt ll.!fllo fram the spring Lo
which Thaye 28 feat fall (o the gronnd ;
means for the purpose ? Is not ‘
boat for & atream only Iarge W &
pipe? ‘What per cont of yoluine 6o
thit hight, and what alzo of plpe weuld
Ankwer ¢ would not 1ike to glye
on sucha matter withont uowlundqh
good englueer should be cansnited (n

B, P, auks: In there any method %
1 ean niflizo the damestie supply of water ' '
power ? Would & small turhine wheal attachied to the
water pipe farnistautclent power to raa um;,m
Ing presaes? Anaweer A wmall turb‘ne would do the
husinean, Home years sgo we witnessed the operation
of the 1arge presses of the Zrardlier nUWApaper in Bos.
ton by woans of & tarbine, and probably you unmm
Information you wish sl thst estabiishment,

- the

H, nsks: Can | warm o room 15x20
ald of a gan stove In order to maks 1t sufelently com.
fortable for & sitting snd aleeplog room? ADswer :
Unless your coom thexposod, or has s nrge glass window
surface, you could probably make It comfortable by
means of A gas stove. Hut unless yon can provide a
woall pipo to earry off the products of combustion, we
would not advise you to use it.

G, A, W, nsks: 1, What are the uses of col-
lodlon, nnd () of what Is 1t wade? ¥ What are the
boat nolyenta for the ssme ? Answers: 1. Collodion ls
oxtonsively used in the art of photography, In combing-
tlon with chemical sgents that are sensitive Lo light, Is
16 a150 uned (n pargory, both in the nataral state and com-
bined with medicinal substances, As o dresslng for
wounda, it unites the cut or torn surfaces closely, and
prevents the action of the atr; and 1t beleg transparent,
the wound can be | d when y. 2. Collo-
dlon 1a gun cotton or pyroxylin dissolved I s mixture of
alcohol and common cther. Pyroxylin 1y made by fm-
mersing eloan carded cotton for 4 or 5 minutes [n & mix-
ture of equal parts of concentrated nitric and sulphurie
sclde. The cotton Is then squeezed free of acld, aters
wards washed thoroughly and finally carefully dried by
hot water orsteam at a heat not higher than 189° Fah.
3 Collodlon will dissolve Venice turpentine, castor ofl
{odine, ete.

A.B. asks: How is firc communicated to
the gas In a Keroscoe lamp, thereby causiug an explo-
slon? Is1tthrough the wick, or does It take fire from
the heating of the lamp? Answer: Generally there is
nleak; and when the ofl gets low, the space above 1t s
Nlled with gos, which {s thus readlly Inflamed. In the
ease of very poor ofl, the heat Is sumiclent.

R. W. asks: How can I make blue and
green glazing for common earthenware? Can Imakea
glazing without melting the {ngredients fnto glass be-
fore it can be spplied to the work? Answer: A glaze
for common earthenware {s mude as follows: White
lead (pure) 53 parts, quartz or ground fints 36 parts,
Cornish stone or felspar 16 parts, white fint glasss
parts; reduce to an impalpsble powder, grind with water
to a very thin paste, dip and fuse, This may be colored
blue by oxlide of copper, added {n quantities sccording
to the shade desired. Earthenware may be glazed by
thirowing common salt into the heated furnace contain-
{ng the ware.

T. W. D. asks: What substance is there,
the vapor or fumes of which, expelled or ilberated by
heat, will bleach vegetable substances on & large scale?
Sulphur will not do. Anawzr: Chlorine is probabdly the
most effective bleaching agent known ; and In the form
of chloride of Ilme {s very extensively employed. Yoo
can use gascous chlorine Instead of the usual solullon
of chloride of lime, and in the same way as sulphorocs
acld gas. The vegetable substances must frst be dolled
in & weak solution of soda or potash [0 remove resinous
matters, grease, dirt, etc., and then hung up after wash-
fng, in a capacious room, 1nto which chlotine gas is ad-
mitted. You can make chiorine as follows: In a lead.
en retort, capable of belog heated by steam auderneath,
mix cautiously ofl of vitriol and water each 7 parts, and
allow to cocl, Add, when cool, common salt { parts
mixed | Iy with peroxide of ese 3 parte.
The gas cotnes off slowly st frst, dut & pentle best
causes it to rash forth (o largo quantities.

J. W. H. says, in reply to H. M.. who asked
how to make good ice cream: Take 1 gallon of good
milk or cream, the yoiks of 1S eges, 135104 of sugar, and
2 vanllla beaas ; and you will have the ingredients for 1
gallon of vanilla ice cream. Any other davor may be
used, Take the yolksand the sugar (well pulverized)
and beat them well together. Mast the beans well and
add them, Put the milk over the fire, boll 1t, take It of,
add the eggs, ete,, and agaln boll It, belag very careful
ot to barn it in a few minutes take 1t off. Let it get
cool, after which you may freeze {2 in the ordinsry way,
and you will have nice lce cream,

J. D. replies to a querist, who asked if a12
horse power separator will run harder with tumbliog
rods than with a belt; “ If you drive with an engine, I8
will take 20 horse power to stand with rods what 10 will
do with & beit. I koow this by expertence.”

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

L O.—~Your pebbles are quartz. The largost one 1s col:
ored by oxide of tron. They are of uo value.

which
motive

COMMUNICATIONS RECEIVED,

The Editor of the SOIENTIFIO AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjeots:

On Patent Systems. By T. W,

On the Marsupialin, By N. B. H,

On Flying Spiders. By T. C. E.

On the Witch Hazel. By 8. F. C,

On a Proposed Balloon. By J. 0. W,

On Cooking Stoves, By D. R. W,

On Poisonous Undershirts, By J. N.

On Patent Rights, By H. A, W,

Also enquiries from the following :
AN H~A G G=W, K W=A. 0,0,

Correapoidenta wio write Lo Ak the sudress of certat
manufacturers, or wheee apeciied articlos are ta e haa
Al#o those Baving goods tar wale, or who want o /g
pactnems, AMOUIL Aond with thalr communications an
amountAWNOlanL Lo baver (o coMt of punlication wnder

tha bead of * Business and Personat * whi !
fevotad Lo suoh snquiries. R

Gt




~ September 16, 1873,

CAND RACH NEARINO THAT DATR

J{dmﬁﬁn

Anteriean,

‘;m machine, W J, Boda
Needie hooks, forming, N. Palae
Nut ook, M. O Lawe, ..., sevee

VR B LT

Nut look, A
Ore washier, 1T Madatena ... LLLE ]

Packing, plston, O A Hodge, .,......

Paddie Boats, adjurting, J, 1, Baptist
Pall, miiktng. A J. Johnson, ... ...0x

Pan, bake,J. 0. Metsker. ...,
Mano, bell, C. O, Dattkersit, .,
Mie supporiar, C, West, ...,
Pinehors, die, W, K, Snediker
Mpe, coupling for, D, Joues. ..
Pipe elbows, forming, 1.0, Morvison.

_LThose marked (r) are relsvamd p )

Potler feed, W Nafael.... .
Woller fues, eto., Cleantog, T, 1L Donohue. ..o
Boot edges, ote., trimming, C.J. Addy.
Noot soles, trimming, J. C, Ratelle,,
Boot C, 1L Brigham .

R AL
wees 12000

o
L1
+ aape
L
L e
« LN
X
. W0
. 1890
T
< MaET
. 1818
. e
- Mt s

Putterovolonng compound, G. Bogart of al,,
‘Calendoring machine, D, Schofleld. . ...

Car coupliog, J. V. Beed, ...
Car coupling, S. B. Replogle.
Oar coupling, W. F. Sentor...
Oar coupliag, J. B, Smlth.........
Car coupling, Taylor & Withington.....
Car eoupling, P. M. Thompson....

Oar eoupling, Waddell & Lutz....... .1
Car door, operating, J. A. O'Hare.. . 1410
Oxr, sloeplag, J. T. & D, B. Lelghton. .
Cur stove, raflroad, A, Roese........ . 142,567

Car ventlistor, 8, C, Malne... Ll
Car ventiiator, A, J. Morrison. . LN
Usr wheo!, Tiranofl & Kousakof...... .o 342,908
Oar wheols, mold for casting, J. B. Tarr........... 2,831
Carpet, B.B00tt. covuvrninnnrennrmmrasaae .- 2T
B L e )
. 142508
s LV
. 142550
ey .l
Caster, table, H. Facha.....oiieiians R - X 1 }
Castiag metals, core for, 0. D, Hunter.......voee. 1035%0
Conepools, ete., cleaniug, J. P. F. Datlchy......... 383800
Chals, oroamental, W, F. Davis. . . s
+ 1y
. leEs
. 120
e 2973

Carriage clips, die for forming, E. Mecker, .
Carriuge lock blaoks, cuttlng, Insall et al....

Clock calendar, N. T. Worthley...
Clock ealeadsr movement, G, B. Willlama,,...... 162529
Cloth cover, painted, W. ., Richardson... . LS
Cloth messuring device, 0. B, Holbrook., ... ... 3C0787
Coal sod rock cottiog machise, H. F. Brown..... 1286
Cock, Mop, J. W.BIFKOIt . covvvrrrvesivasvrsissnress NI

Colorieg from vegetadles, L. M. F. Dre .1,
Cosd suxface, H. C. Buckuam, PR LA

Corpse preserver, H. Kerstet. . ...oo...

Dental composition, G. F. J. Colbura, (
Disafectsat package, W, P. Tenny...
Detll, rock, W. Wesver. . ..oeereven

cereasns JE210

Ezz carrier, C. J. Stmmons........
Engine, explosive. 4, M, Welbourn..
Englne goveroor, steam, R, W. Garduer,
Foglne goveroor, steam, £. P. Buggles. .
Engine valve, stesw, I, 1. Hoyt..
Fenee, portable, W. W. Potts

Flah dressing machine, Kelsoy & Hosmer.
Gago and alarm, pressure, N. Toulmln,
Gage, wachlulst's, 8, H, Bellows.

Gas, Iluminatiog, W. IL Sterling

Gear, trotting, B, Schmalhsasen.

Glass Wowlog machioe, 8§, L. Fle o
Grindlng eylinder heads, J, Sherrell, ..,
Harness benok fron, Thornton & Latta,
~Haryester, J. W, ¥ Doubler z

Pipe, ding metal, J. Sargent,

Mipe patierss, mold for, N, I, Howier.
Mpes, elo, making drata, A Mller
Flasiag machine, &, W. Nelean. .. ..
Plantog cutter head, J. D, Kinball,
Manter, corn, M, Knlekerbooker,
Mow, O Marsh, M.,
Mow point, reversible, 1L M. e,
Plow, wheel, Terry, Case, & Larkin,
Portfolto holder, J. 1. Alken. ..
Postal oard sereen, L, Conroy, ...
Press, butter prist, Costes & Criswell

Pross, ootton, 1 & 18, A, WOHams, e v MR NR2
Printor's leads, apparton for easting, W. Fllmor 1425088
Prapeller, serew, Btavenn & MNP o 14250

Prooing tmptement, Mulse & Crum,
Pranlag shears, W, Baker, .
Punching and shearing mae Ay
1afta, float for life, Mason & Rogors
Hallway rall Jotnt, W, IL Skidmore,
Battway slgnnl, o K ROM, oo
Rallway s witoh, Clark & Chnney,,
Take, horse hay, O, RAgar.. ...,
Hefrigerator, T, D, Kiogan, ...,
Refrigerstor, tranaporting, J. Moo,
Root, freprool LW, K

Rubber packing, ote,, O, L. Frink, ...,

ceenas 1250
are 1RO
1200

12,5
162506
ALEAL

Saw flos, tp for, H Disston ...
Faw milly, crank for, A. Rodgers.
sawswage, J. K,

Saw toeth, J, E. Kmorson
Baw teeth, blank for, J. E.
Sawing machive table, H. O, Resd. ...,
Sowing cane, 1, Benkendortl, . oo
Sewlng machlug, clamp for, J. G. Powell
Sowingmachine gulde, W, A, Springer,.
Sewlog maching power, A. W, Cochran,
Shovels, oto. manufucture of H, Lowman...
Blod, bob, 3, W DOLY. coiiivianimrnaninise
Solderiog machine, J, F, Sponce. .,
Spark arrestor, J. B Dusting oo,

Spoon and rork handle, E. ©, Moore (r), 5,078
Stamp afixer, R. 1", Thian, .. s
Stoam Jet, B, Korting, ...... 142,006
$tove, cooking, Nation & Little, 14,955
Stove ptpo holder, G, Eckel.., s
Stove pipe Jolut, J. Weaver..... 102,679
Stove pipe thimble, J, R, Fulton,, 140,784
Stove, rallrond car, A. Reese.. ... 142,867
Stove, reservolr cooking, Natfon & Little, 142,931
Stove, resorvolr cooking, Nation & Little, 142,58,
Stove, reservolr cooking, Natlon & Little. LR S
Stove, reservolr cooking, Natlon & Little, PR
Streot sweeper, O, GEIEer. .o ALERTH
Tolegraph recelving roginter, M, ¥, Wesstnann, . 143525
‘Telograph switeh board, W, D, Sargent. mwas
Telegraph transmnitting Key, M. ¥. Wessma 142,50
Thillconpling, B, G, WIse. .ocovviicivorannane 13 50
Thlll coupling attachment, H. J.8tubba.. 2.
Thrashing machine, J. B. Saftt......... 143,961
Tool.compeund, F. W. Farrar... s
Treadie mechanism, B, B. Chandler. 1270

Truck forrafls,etc., C. A. Ball..o.covnrnrnenncned. 125
Tub, b A.J,Drake HEe
Tyre upsetting machine, J. L. & A, H. Yeager.... 182,50
Valre, pressure regulating, Cralg & Brevoort..... M3
Vebicle wheel, C. W. Spayd...... PR X )
Vehlcle wheel, J. B, Withey..... . 2501
Vehlcles, spring coupling for, H. P. Dolson.
Veutilatiog window sash, C. Pullinger.....
Venttlator, ear, S. C. Malne. ... o.oeeeeee.

Ventllator,car. A.J. MOTTiSOn....cvveemrencrasanss

Vessel for transporting gratn, Demartinl of al.... 12582
Vise, G. N. Stearns (r). s i
Washiog mactine, J. H. Hill........ S T vesouseuel REBD
Washing ARG, ML W, BIRPICR. s rerssreensraness SERSN
Watches, reversible pinfon for, G. Hunt.......... 12599
Water wheel, B, Over . s
Well tublog, oll, J. Mol . 12568

Wheel turning mschine, J. W.HIL................ I1@%n2
Windmill, Atwood & Bodwell..... 10258
Wire way, elevated, Lantis & Davls, L Em
Wrench head, L, Coes.......... : LT
Yokeo holder, ueck, G. B Huntley,....ovvneenean.. 10880

APPLICATIONS FOR EXTENSIONS,
Applications have been duly filed, and arenow pending
for the extension of the following Lotters Patent. Hoar-
fons are appolnted for

Ings upon the rowp YO app
the diys herolnafter mentioned:
20408 ~K1xpLixo Coxrosttion.—~E, Bellioger, Nov.23,
W4T ~Bueron LOADING Axx.—B. Burton. Dec. 8.
AN ~Scnnw Tar.—W. Foster etal. Dec. S.

W08 ~WaTER TRAr.—J. A. Lowe, Dec. 8.

WA ~Hanvusren~J. Gore. Dec, 10,

20,599 . ~Honae HAy Raxz.—S, Lesslg, Deo, 10.

20,501, ~SrRorAcLE UAsE CATO~G, N .Cummings.Jan 7.

EXTENSIONS GRANTED.

VAN ~Gratx Seranaron—J. L. Booth.
BN ~Can Sear.~K, Wheeler.

B8 ~Laxr~IL. Halvorson.

58 ~Sumans ~1t, Heinlsch,

B ~Tay Coox.—J.¥. Cook,

DESIGNS PATENTED.

O —~Laxr Mwuuu’mwy < al. Pittaburgh, Fa,
8, —Too Crar.~J, Letehworth, Buffalo, N, Y.
S~ Cuarw ~I1LH, Markley f al, 8an Franclsco, Cal.
608 011 Crotin~0,. T, Meyer f al, Bergen, N. J.
- Frorr Jaw~8. B, Rowley, Pofladelphis, P'a.

AT —AQUARIUM FRaxe ~G. E. Smith, Chilcago, T\,
A8 —~Canrer.~IL Bmith, Ridderminster, Eogland.
N ~Kxrrrep Fannio~T.Laogham, Philadelphla,Pa,

TRADE MARKS REGISTERED,

18l Muprotsn~8, Bousall, Puiladelphla, Pa.

S AL ~Bawh, w10, 11, Disston & Sons, Fhlladelphin, I'a.
LA, Croans, ~Ooldamith Bros, ef af, Chicago, 111,

1AM 010 A ne~J . Heller, Chleago, 111,

1A ~Mans Liconiox~loMunan & Co., Baltimore, Md,

140~ Lioonion PAsTE~Hoffman & Co., Baltimore,Md

LA Broves ~W.J, Keep, Troy, N, X,

1453 ~MaNILA PArEn-J, Hoberteon & Son, IPutoey, Vi,
LA DARRELS OF WRIAKY < W 8 Stewart 81 Lotis,Mo.
1,460, ~Prrnorees~Atantio Refntng Co., Ml ',

MONEDULE OF PATENT FEEN)

On tsening cach origianl Petont, ..o
On appes) 1o Examinersio Chlef,
On appesl (o Commistonar of Pat
On appiieation for Rolsue, ...
On applieation for Extension of P'a
On granting the Extenslon...........
Un fithg & DIecaler. ..o viiiiiiniiriee

On an sppllestion for Desten (M years)...cc.ovive BB

30 or the sestguecs of the ontire in 1, W

Irongh other agonts,
On oach CAYERL. ..oveirevisrmvensivssrresesvivsaretsnsrB10 ii¢ particnias, g
On ench Trade-Mark.. ..., T 825 i L
On Aling each spplteation fors Patant (17 years)., .8 Rolasuen, Sl

A relanuc Is granted 1o e origine | pat

of un insafotent or dufective sy
patent in inyalld, provided the .0 0
ndvertonce, aceldant, or mistake, without sny
lent or deceptive tntention, .
A patenitoo tosy, at his option, have in s

soparate patent for ench distinet mas.xm

VALUE OF PATENTS,

And How to Obtain Them.

Practical Hints to Inventors.

ROBABLY no lnvestment of s amall sum
of money briugs & greater return than the
expense incurred Ih obtalning a patent oven
whea the iavention s but axmall one, Large
Inventions are found to pay corrospondingly
o woll, The names of Blanchard, Morse, Bige.
low, Colt, Bricson, Howe, McCormick, Hoe
and others, who have amassed lmmense for
tunies from thelr Inventions, are well known.
And there are thousands of others who have
senlized large sums from thelr patents.

More than Forry Tnousaxo Inventors have avalled
themselves of the services of Muxx & Co, during the
TWENTY-SIX years they have actod an sollgitors and
Publishers of the SCIENTIFIO AMERICAN, Thoy stand at
the head in this class of business; and thelr largo corps
3 assistants, mostly selected from the ranks of the
Patent Oftice : men capable of rendering the bost service
to the inventor, from the experience pracuoally obtained
while examiners (o the Patent Office : enables Muxx &
Co. to do everything appertaining to patonis DETTER
and cueAran than any other rellable agency.

Thie i the

Cm closing in.
f quliry in
noarly ove

ry letter, desoribing some tnvention which comes to this
office. A positive answer can only be had by presenting
s complete application for a patent to the Commismioner
of Patents. Anapplication conststs of a Model, Draw-
Inge, Petition, Oath, and foll Specification. Various
offictal rules and formalities must also beobserved. The
efforts of the Inventor to do all this business himaelf are
generally without success, After great perplusity and
delay, he Is usually glad to seek tho ald of persons oxpe-
rienced In patent business, and have all the work done
overagain. The best plas Is to solicit proper advice at
the begluning. If tho parties consulted are honoradble
wen, the nve may safely fide his 1deas 10 them:
they will advise whether the tmprovement is probably
patentable, and will give him all the directions needful
to protect his rights.

How Can I Best Secure My Invention?

This i+ a0 Inquiry which one taventor naturally asks
another, who has had some experience in obtalning pat-
ctta. His answer generally s as follows, and correct:

Construet a neat model, not over a foot (o any dimen.
slon—amaller if possible—and send by express, prepald,
sddressed to Mowx & Co, 97 Park Row, together with a
descrip of Its op fon and merfts. On recelpt
thereot, they will examine the Iavention carcfully, xnd
Advise you as 1o Its patentability, free of charge. Or, if
you have not tlme, or the means at hand, to construct a
model, make 84 good s pen and (ok sketch of the fm-
provement as possidle and send by mall. An asswer as
to the prospect of a patent will be recelved, asually, by
return of wmall. It is sometimes best to have & search
made at the Patent Office ; such & measure often saves
the cost of an application for a patent,

Froliminary Examination,

In order to have such search, make ont s written de-
scription of the lnvention, In your own words, and a
pencll, or pen snd fok, sketeh, Send those, with the fee
of 85, by mall, addressed to Muxy & Co,, 17 Purk Row,
and In due time you will recelve an acknowledgment
thereof, followed by n written report In regard to the
patentabllity of your tmprovement, ‘This special sesrch
{» made with great care, the dels and p
st Washington, to ascertaln whether the lmprovement
presented (s patentable.

To Mako nn Application for n Patent,

Tho applieant for s patont should furnish & model of
his invention (£ susceptible of one, although sometimes
it may be dlapensed with ; or, if the lavention be a chem-
tcal production, be muset furnish samples of the ingredi-
cnts of which his ¢ ition conslsts. These shouid
be sectrely packed, the tnvetitor's name marked on them,
and sent by express, prepald. Small wodels, from a dis
tanee, ean often be sent cheaper by mafl, The safest
way 1o romit money Is by & draft, or postal order, on
New York, payable to the erder of Muxx & Co. Persons
who live in remote parts of the couttry can usually par-
chase drafia from thelr merchants on thelr New York
correspondenta,

Forelgn Fatents,

Tho population of Great Britaln 1a §1,000/0 of France,
F0L000 ¢ Welglum, 5,000,000; Austria, 50,00,000; Prussia,
40000000400 Iussia, 30,000,000, Patents may be securva by
Ameriean itirens In all of these countries, Now ls the
time, when busioness (s dull at home, 1o take sdvantage of
thess Htmonse forelgn Nolds, Meohaniosl improvements
of all Kinds aro always (o demand 1o Burope, There will
pevarbo a hottor time thau the prosent to take patonts
abroad, Weohave rellablo business connections with the
principal capltals of Burope. A large share of all the
patentasecured In forelgn countries by Americans are
obtalned through our Agenvy, Address MUXX & Co,, 5
Park Row, Now York, Clronlars with full lnformation

prehnnded (n hix orlglinl apptication by paylog the
roquired fen tn each eane, And complying with the other
raquiraments of the law, as tn orfglnnl sppifeations,
Address Muxx & Co., 57 Park Row, New York, for full

Cavents,

P'arsons dextring to filo a caveat oan liaye the
propared tn the whiortost tmo, by sondfng & sketel und
deseription of the tnvention, The Gayernment fea for
n cavent e 810. A parphlat of silvice reganding apphles-
Hons for patents and caveats [s fornished gratis, on ap-
;Ilu!:::‘bym Address Muxx & Co. ¥ Park Row
o : )

Canandian Patonts,

On the first of Septomber, 1972, the new putent
gn"nm :'mlnéo ..fmo.m p’:?éu re »’v'm.:: 3

retn of the United States on the same favorable terms
u‘lo eltixens of the Dominton.

N order to apply for & patent tn Cansda, the appiiean
mnat furniah & model, spectfication and dupliente ﬁlﬁ‘
Ings, substantinlly tho same as In applying for an Amert -
can patunt,

The patent may be taken out elther for ive years (gov.
ornment feo $20), or (or ten years (government foe §4))
or for fifteen years (government fea §4)), Tho five and
ten yoar patents may be extended to the term of Afteen
yoars, The formalities for extension are simple and not
oxponsive,

American Inventions, oven 1f already patentedin this
country, ean be patented (o Canada provided the Amerts
can patent ls not more than one year old,

All persons who desiré to take ont patents in Canada
Are requestied to colnmunieate with Moxs & Co.. %7 Park
Row, New York, who will give prompt attention to the
buninoss and furnish (il tnstraction. -

Value of Extonded Patonts.

Did patentoes realize the fact that thelr Inventions are
kedy to be more productive of profit daring the seven
yoars of extension thao the frst full term for which thelr
patents wero granted, we think more would avail them-
selven of the extenslon privilege. Patents granted prior
10 1831 may be extended for seven yoars, for the benent
of the Inventor,orof his belrs in case of the decease of
fomer, by dueapplication to the Patent Ofice, ninety
days before the termination of the patent. The extended
time fntres o the benofit of the loventor, the assigness
under the first term having no rightsunder the extension
oxcept by special agreement.  The Government fee for
un oxtension bs $100, and 1t 18 necessary that good profes-
slonal service Lo oblatne . to conduct the business before
the Patent Office. Full laformation s+ to extensions
:u be bad by addressing Musx & Co,, 17 Park Row New
ork. .

Trademarks.

Any person or irm domiciled ia tae United States, or
any firm or corporation residing in any foreign conntry
where similar privileges are extended tocitizens of the
Usnited States, may register thelr desigas and odtsin pro-
tection. Thls is very lmportant to manuiacturers in this
country,and equally so to foreigners. For full partien-
lars address Muxx & Co., 37 Park How, New Vork.

Design Patents.

Forelza designers and manufacturers, who send goods
to this country, may secare patents here Bpon thelrnew
P and thus pr others from Mbricating or
selling the same goods in this market.
A patent for a design may De granted fo soy person,
whether citizen oralien, for say new sad original desien
for & manufactzre, bust statne, alto relleTo, or bas reliet
any new and original design for the priating of woolen,
wflk, cotton, or other abrics, any new aud original tm-.
presston, ornament, pattern, print, or pleture, to be
printed, painted, cast, or otherwise pinced on or worked
into any article of manufacture,

Design patents are equally as important to citizens as
to forelgners. For full par lars send for pamp to
Muxx & Co., 57 Park Row, New York.

Coples of Patents.

Persons desiring sny patont lssued from 1538 to Novem
Dber 26, 1867, can be supplied with official coplos at a reas-
qnable cost, the price depending upon the exteat of draw
Inge and leogth of specification.

Any patent issued sinco Novemberdl, 1867, at which
tme tho Patent Ofce commenced printing the drawing
and speclications, may bo had by remitting to thils of
oo §1.

Acopy of the clatme of say patent lmued since 184
will be furnisbed for §1.

Whea ordering coples, piease to remit for tho same a8
sbove, and state name of pat title of fon and
d ate of patent. Addross Muxx & Co,, Patent Solicitors
%1 Park Row, New York,

MUxy & Co.will be happy to see inventorsin person,
at thelr ofice, or to advise them by letter. Inall cases,
they may expect an Aosesd For such it
tions, oplnlons, and advice, no charge i mante. Write
platn ; 4o not use penct! or pale Ink ; be brief,

All business commiited to our care, and all consuitas
tlony, are Kopt secret and siricily confdential,

In all matters pertalning to patents, sach axconducting
tuterferences, proouring extenstons, Arawlng asslgn
ments, examinations fnto the yvalldity of patonts, ele.,
special care and attention Iaglven, For information and
tor pamphlots of tustruction and adyice

Addross
MUNN & 004

PUBLISHERS SOLENTIFIC AMBRICAN,
37 Park Row, New York.

OFFIOR IN WASHINQTON~Cornor ¥ and 7th

on forelyn patents, furnislivd free.

Biroots, opporite Patent Omce,
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Advernsrments

BATER OF ADVEIT)
Mack Page « « « « « « « $1.00a lHae,
T8 ovuta n Hine,

» Enla 1l IA2 wawne rate
Wne, by eeurement, as 15

BAIRD S

FOR PRACTICAL MEN.

My new, evised and snlarped Catalogue of FRACT]

CAL AND SCLENTIFIC DOOK S~ pages, by will be
sanl, frew Of pustage, 1o auy otie wao will Caver e with
his addrves
HENRY CAREY BAIRD,
INDUATHMIAL PUDLISHER,
408 WALNLUT STREET, Philadeiphis

Painter, Gilder, and Varnisher's
Companion :

Contalning Rulea and Regulations in every

thing relating to the Arts of Palsbing, Gilding, Yar
nbaking, Glnss Bialnlog. Ur Ditng. b h“rll
tng, Glding wn Glass, and and Varn'sh

o b
terations In (dls,
Disesses (o walch

el
i And & Satlemen! of the

t t Tesis tor the Detectio
Caloms, sle

Palntors ars parttesiarty Hable, wiih the simpiost aad |

H«! Bawadios, Bixternis BEditton. Hevised, with an
odix. Containing Colers snd Coloring—Theoret
lu aod praciical. Compristag descriptions of & great
vanety of Addittona webis, (helr qualittes and
Usen, 10 which stw added, Uryers, and Modes ans Oper.
stions of Paloting, ete. Together with Chevreul's
l'ﬂnrlpln of Harhousy sod Contrast nl Calors. R2me
L U L e L0

Sign Wming qnd Glass Em-
bossing :
A Complete Practical Illustrated Manual of

the Art. lly JAIIO CavtiNuman. Ia one n-lu.ur
L3 TR : .45

A Complete Gmde for Coach
Painters :

Translated from the French of M. Anvor,
Coach Palater, for cleven years Foreman of Malnusg
to M. Muerier, Coach Maker, Paria, By A. A. FusqQURET,
Chumiet and Bagiorer. To walch is added an Appen-
dix, containing Information rusccuag the Materials
snd e Practice of Cosch and hmung and Vare
nishisg 1o the United Siastcs and Britaln.
BRI s ssatahesdiset sdaeans soncesessesseeranbeass .....ll =

$#" The above, or any of my Books, seat by tmall,
tree 6( no-uz\- -t lhepuulluuol prices

My and d CATALOGU IG OF PRACTI-
(‘.\L .\Nl) ﬁ(.lu\'ll 10 BOOKS— pagus, sY0.—~sont
free (o sny one who will furnish bis address.

HENRY CAREY BAIRD,

JADUSTIIAL PUBLISHER,

p 408 WALNUT STREET, Pulladelphis.
14 Samuples sent Dy ail 1o 3 cta,, that ro ek for

ni. i L. WOLCOTT, 181 Chathiati Sauare, ‘\?."- York.

ﬁ ENGINES ARD PIPE

tlonnry & Mann,
e Portable Englud lnd liulln-r
roluum lron W uan stationury, 12 Hors

Torse
e,
\V‘ d & Mlnn I’oruhln Euslna.-nd lloller,lo 'llono

Horso
['orublu. Bollar nd Eogine, 18 Horse,
toh., I'hile., Portable, 16 Horse. .

loopuer,Ohlo stationary Engloe, Portablo, f
uu‘:u Puimio, PiISdeiohis lmlnuuo Works
ller, 13 UOrw

-?xlllluﬂl? ngloe Portabl
pright ollor. o i1 lorse, .
tovu 8: luan. Portable Botler, i lHou ........
sr omlnﬁ Stationary Eogine & ijollur 0
sulu ‘omblc 10! lor suuuu-ry ngine,

Tt suuou Ko, n o )
Gibbs an tation 51.",. 10 |'|ou 18

. ch ‘ror ulde ¥ in
prowmon. On cars at orl -uwd smnl far Olroniare:

Y & LOGAN, Tideoute, 's,

WORKING CLAS Malo or Female, 820 a

woek, employmont nt

homo.dly ?r ovanlnr ‘no cngl tal; In:\tﬁ;::l.(:n‘::uv:&:? -‘-
e 1, 5

m‘m':&m'ﬁ'."n'%oum & LO.. 178 Greenwich St,, N,

Lrm R 4 AN S AR D

FRENC I‘II.EB.
HomeR Foor & Co., Sole Agents, |,

A 1) e T R i an Gh OB T S Pilos,

\lm | \tallup\ ! mArking teote die. 8 Latler

Aoy < o
FITNEN & CO., W o e

Mm E ONLY 10 OENTS PER POUND,
Th omas s Fluid l.«nn'n-u{ boda' B ves

“rin er Kz sbune-No. 1
Yalls, b N canis

IN PRESS -5 hatlue Ve
ng»—N sculy wm the Deegning as

Tain un y.,.n..
¥ Walls

b VA NUNTHAND, Punis
wlu.:-.s..f..y..‘- haw ¥

| %* Coples seot free, b 3 T

| MAN POW l |} \\\\
b lrc ulur..lh: Iluml ‘\ Be m I|.

1, Am P ol ¥.p. M
~||.|p \.|| \\..u.. I NEQUALKED

Combined Power (0., 23 pey 5, w.x.

! \hl N'TS WANTED & RIGHTS vou Savx
:
;

ty rnn

The Dest )
ilals from those
ot of work oy
wf and dry sulls
hnu.k;-‘-|..n
the patenise, W )

try. Mighest t Lo
i Will 4o t

» I,u‘u -
‘i r.ll. his

tor
A surs
.|q voaddcess

Has
Yor tarther parile
DINKING, Brabawick, Ga

The Ameriean Turbine Water
Wk

el
Hecently tupraved and submitted to
thorongh solentise tesis by Jaries
Empersun, snowing the fallowing us
fule efloct of the power of the water

L, 0vlng tha highest resulis ov
Dwn
antage « lhu\lulr A, 500w
MBS N N mD A e
Pur cwat. of Wholk c..u AT
A full report may be ublsined of
BTOUT, MILLS & TEMFPLE, Day
lon. Oblo.

JO=
SOLIOTTONR OF
Address

FIL A, SPRING
ATENT® FOR TUR It
U, 5, CONBULATE G \lll\l

Havans

A 8 GERAR. ..

Sole Owuer and Masufacturer of the GEAR \ ARIETY
MOULDING MACHINE - Lo*-llly of Patenis Bas-
talned s United States Courta—Price 1w,
0N, B, e, —aud Maoufactarer
and Doaler in all Kinds of

Wood and Iron Working
MACHINERY,

Steam Eoglnes & Mechaolenl Supplies,
HTORSUDBURY 8T, BOSTON, MASS,
Reasous in Support of our Clulm to favorable
consideration,

What we manufacture we exclusively control for
lbe\rhoh country by patents grantod 1o us or purchased
o,

2. Instead of uumpnug 10 evade others' righis by
manufactario { around good mwachines, we select
and purchase cm rom legal owners.

A We sell ot the market price, and as low as pro.
dnf,cn belng satisfied with very small profits on large

4 Weaship muhlncrg from the factories where it is
mosdo, so that the 1relghts are (he same as If purchased
of thy manufacturors
3. We xv.nnnu:c 10 furniah TIE LATEST IMPROVED
nuchlncrr kKoown, and that which Is best sulted to the
w:m“l_o Lo performed.
© se

riginal and legal productions only, thus
proventin,

lroub‘*e with owners of pateats for Intringe-
ments and costly lluluuonl and we also warrant every
machine to bounui te
. Waglve speaial luenllon to fitting out shops com-
plete, and by a consolicdation of profits and saving of ox-
{-ouu incident to selecting, are cuabled to rnml-h all
hat the yarlous manufacturers produce at as low, If not
lower rates than they can be purctinsed of others.

8, An experience, extonding over 4 porfod of twenty
years, In the examination of all now contrivances as soon
s known, and learniug from users what they consider
the best producu. warrants us io saylng that wo can save
purchasers s great deal of trouble and money oy giving
UM thelr patronage,

. Our interest being also the purchaser's interest, we
cannot afford to displease or misrepresent, thervfom we
ke all our transactions of Mutusl beneft 1o TILE GOUD
PUILDEE, THE FURCHASER aud OURSELY.

lo. We tll orders as designated by purchucn, or, when

Machine 1600
ot .'D'z‘ Cheer
"L n‘:&u- ., '~ Y yos

w. “’.I(l"-‘ Woersin
bav I itong Emery

Gl PLACE & 1

Lold 'ltolled bhaftmg.

wt -\.mu“ yver made, uo-t‘l-t-'v
\ had \u auy s 2
piing and Self dling wslal

GEOBUE FLACK & OO,

1 Chaimbars Bowet, Naw Tors

Sturtevant Blowers.

Uf every slon a8d dow '-[

Hangrne

v‘vll‘l{
LRGR PLALY & u-
1 Uhambers Mrest, New Tork

l’ A\TENT ¢UNCHING

*Illllll\n MACMHMINES

crn L proyeipenis, L fo mnb—h’b‘lu"b
n .I 1-»'& "tl“\rlbl'DIOHDIYJA“VI-IM.
| P ....,uw.u-.ulnguul wors iu stere ready for

Mt ‘)ll.

WILGEN, 131 Ohammbers 8, New Tors

Fanel% Patent Railway Crane,
| Patent Ground Chilled Rolls,

OLLING MILLS AND MiLL n\c HINERY,

| Pan-is ---au ...r aYy ™ u Wewis, WBafls,

Unar .. . ll‘ walin s Law Frioes
DAMI‘I’-I: l’ll&\llﬂ\ ~ A( l"%l .,
50 WILODEN sELiies Aarsy

131 Chamuers Sireet, Now ¥ork

ANNAS .‘\Hlll‘ MAKER'S PINCHERS,
s pew 154 saeful Hoplenient (or o

ditlon t . nx; of deal

Vo sen llisntra

sires Lo seil £

.Yl
Ahoe Bad
rial colunus
MANUFACTURE, of In tare sad Sell, or will dis
woen of Lae entire patent for & falr pries. i‘vu;-;n'c e
d. Address aluuu H. HANNA, Oxico, Batle
Couaty, Califarsis.

35tef

& lu edile
Kisur 1o

et Aay agests waniad] ATl ciesees of werding pa
o,.. of 811has e, proang o 250, Dase Eare tuso y of
u_r-;‘.-.-.—su-w.-a..-mu»p“-iﬂ
aretien dbtiees b Wiaus b On Nl_‘.‘h‘

SHINGLEAND BARREL MACHINERY —
. Improved Law's Pstent Skisgle snd Healing Ms-
lilne, siznpiest and best in uee, isc, Shingic Heating
and miare Jointers, Mave Ngoeilters, Headise Flasers,
Taroers, &c. Address TEEVOR & Co, Locksort. ¥. ¥

(WOWELL PATENT DOOR AND GATE

EPRING, worth ten of all others. Won'l correde
of break, Ask the Hardware deslors for it or sddres
Sole ﬂ.nnlumnv. JAS, H. WHITE, Nowark N, J.
Territory tov x-.a‘e

STENCIT, DIES Xz

Steticils and Kn Cbech. with which youc mes are
making from > 990 a day Send for and
samples to gf'l:\l ERI1T Hasover Bt .Boclou.\lu‘.

EW & IMPROVED PATTERNS —MA.
LIH CISTS' TOOLS—al) sizes—at low prices..
unlﬁl.llirrwm\' J B.H.Ave. Newarx.N.J

OTIS, SAFETY HOISTING

0. 348 BEOADW, o 2RO co..

OOD-WOBKP‘G‘_ MALHIVEKT GEN-
Nnon‘n h{ul ‘ rov:?‘l’tm“l:‘:i vy
tral, ounn Ln'on at. lun.
T TH RN E KOG & MICHARDSON.
LLOYD'S new

AGENTS, $£30. "2

double maps for 1533 snd L-fl. are mdy. and xre to be
given away gratis. of each map, #x6i inches,
mounted on English cloth, exhibiting 100000 names of
cities, towns, villages, rivers, lakes, mounta a=d
streams,  Both these grest u:rr lre to be ﬂven gratls
1o every homekeepcr n Anu are the
greatest ever made by Lrovp, vho lmdcd the maps
used by GEXXERAL GRaNT doring the war. Male and
Female Agents wanted In every conmy. (o vhom -c
allow one dollar for e\-c% 8 distribu

with stasop for anaur. STON AD\'BHTI:EB CO
29 Court Street, Baston, Mass,

VRO AT POORELCE:
1000 85 per day. Sampl

O T o e e
$5. EE e

EACB WEB!.
{‘-.',Ta‘:z.‘z‘z"s'm Y eere m‘m

WHALEY TURBING, 5o N TR,

r - e
Uosary sad Pertable Bt
~‘.1“lw,& l,ﬂ.‘:bl oL lﬁ(m:ﬁ) Sche-
wectady

\ OTICE TO K.\HI\PFBS INVENTORS,
sad othars, ~The ( sppatuted by ke
. #. Gevernment 16 ingaire tuio (he canses of - Ay
Dutler e Tplosions, 18 order te determine, DY 30153: @350~
riment, the best (Orm and eossire-tion of -slety-Valves
waich o il operste swlermatenlly (o Nlhﬂ“ iram-
bodlers frum (he pressure of Alonis, or 1h certaisty,
Aulewnaidosiiy, prevest vy (Desesse -‘I easure 3dove
that of which (he vaive shall b» pot, Mn" invite ’tr
sons chalming o have valves of supevior RCF

sudmiit oce (0 (hs Comummalon fur sasminaties -u

testing.

Al lc"l]'n tod mast Bave &8 Arvs of rooety
Pive (3) sgware inches in her diecAarge inge, and
u- nge ror attaching 55 e btler, senel be m

\ 2 in SBameter Sl reoe, -nnauu.n:‘w

Falves (6 Be satit (charges

tioss & Lhe subjort, .umuf"um oure of Al msu!
LOW, BUrEsvisine Ixsrporon, 3 PIse STERRT, Axw
Yous Lln o8 oy before lnum uu S

ug.x G MAC
Ualversal and .u! Gear w st -:lu‘ &,

Bend tor lliustruled caly
BRAISAKD MILLING MACH, €O
118 Water 2o, Deston

Horse and carriaae “farnished
H. D SHAW, .lunl e

A MONTH:
Expetives paid.

OR SALE—The right to manafacture snd
Sel) the Patent Stave Gealn Baskeds 1o the States of
Onlo, Pennsylvania, and New iof.:‘ -nu: M\;-L; pro-
BIDeTU! trota Ieen. = e onee
:’b‘d‘;‘tb" NPGt L BBWSIL?_AW-:&M ‘I..

HE HORTON LATHE CHUCEK, from 4
to 38 fuches. with the sew Patent Jaw. Address
THE E. BORTON & SON CO.. Windsor Locks, Ct

UERK'S WATCHMAN'S TIME DE
'lctﬁ!!.—lmt for el larze Comporstions

)lnu-cm- iz of coutrciilng
with the of & whlchmas or
wlnnl.um-mrwa digerent ¢tallons of Lis
. Sexd for & Circaiar. J. E. BUEEE,
P. 0. Box 1057 Boston, Mo,

N. B.—~This detector is covered By two U. B
Parties uaing or there instromenis wilhos! &3-
thonty from me Wili be dealt Wik spcording to law.

ATTERS & BRASDING LETTEEs—SHARP,
¥iat or Bonub Surfsces—La stock, PAVE-
MENT uum, stabie  tor ARTI 1-1 AL STONE
WORK. .\)DEHB[’P.GI] WELLS & €O,
18 Dutch, cor. Fulton N_. .\ev York
. 1 you are 4 fool or lana-
a.SS ls ) tic, but if Yo are sane
ancwish to make ::n:ey.

address, Everxa Pomvanix Tanrx Co, St Louls

25 Cts,
endell & Francis, 436W. alnut St ;hﬂ.\.

LASS OULDS for Fruit Jars, Patent

Bottles, otc., made by H. BBOOKE u

yearsat mle wid Centro Streets, New York. ahurt.
est and cheapest way order direct of Mould )nker.

§27 PARTIOCULAR ATTENTION pald to MOULDS for

INV B\TDRS

15 desired, sclect nnd send the beat kno

m- 00d and deno the bad—and by keepln “thor
zponca olwn farnish a good tool or machine but

l\u DOWH At & COSE much less than the sufl prico de-

uundod for others which are no better.

11. Our unprecedented success warrants us In Keepiog
ordercd abead s large supply of good machinery, besides
Keeping al our warcrooms s lnscr §toek than can be
found anywhere else (n the United States, We aleo feel
safe in saying that we un -hlp and deltver machinery as
soon, If not socner, t

uaend for étl:lolnu -l:g ?‘::fuhrs. and ask any
Questions rega any mechan! roduct or device,
which will be ehcerfnlly answered, B

SCHENCEK'S PATENT.

w’bonwom‘n PLANERS

Machines, Wood and iron Working Ms
Ay T e dhbaa e f U ST M E

80\8. Matteawan, N. Y. aod (18 Liberty St., New York,

1 500 made yearly by Agents In thetr spare mo.
ments rolllug our 52 new artiolos. sunnle-
9. C'M'gs malled froe. .Novelty Co., 222 B'way, N.Y

Go per month guaranteed

IlIN Lo bA nl!a.. o:;u:

where solllug our uew seve te Plathy
lj solls ro.dll n enrx Samp

gﬁ“’&lﬂu’ﬂ; GInasp Wll,l ML, "llhllpllll. l'n.

H AND SAW MILL—Saves the Iabor of 8
men. 8, C.HILLS, 81 Courtlandt 8t,, New York,

B'I‘HAM RECORDS!!!

co 91 Libert, nnnl.mnkc
"‘,f"’ 9.?‘“.%(1 “'tl:: uri " il'a
ot rdln: and A Iuml"

ork cuml«d.

III [II11 T~ WROUGHT

BEAMS & G‘/RDERS

u.b Unton leou Muls, Pittsburgh, ra.
The attention of Kngine<rs and Architects 1s called

co our improved Wrought-irou Beams and Girders (pat
snted), 1n which the compouna welds between the stem
and flan, whlch hlve Proved 20 objeationable in the
old mode o Hg, aro cnnmly avolded, we are
prepared to mrnllh -II wlzes at terms ak favorable as can
seobtalned elsewhore. For descriptivelit) o) haddress
Carnegie. Kloman & Co, Unlon Iron Mills, an burgh, Fa.

NUNMEROUY
SNEW fURE\Nf‘

NF.BU

WATER WHEEL

TOBE THE BESTEVER INVENTED*

ADDRE

lLlCA'l‘LS OF SODA & POTASH, SOLU-
BLE ?LASB in all forms, Chloride of Caleium,
uure lom Nickel

§l ﬂ Sulphate n?’ Metals and Metallle
O l’ Int, lnd Ifluunur ﬂnely
Al o Lk M}"xbcg"i"m.'w Eit, (et
mde Lo order b, - G om-
'-uua lm n&'n.ﬂ edar Street, New York.

Treatises on *' Gems," ru
1.4 u 43 12 per copy Sar’bl 5{410.
;‘:.cow: q\lcxel " S0c. per copy. All malled free.

WOODBURY'S PATENT

Plan and Matchin ug

Gray & Wood's Plancry, Self-ol

"5"‘ 4, ud m-r 'oo'd Ty
8 AW {n lel y trect, N, ¥.;

Bend torcuuhn. stroet. Boston, 5

7 Yoi max WHY we canseil b
9()‘ Classs 7 Octave Fla.cs tue 3290?
We anawer—1Lcosts [oma thay

[‘ to wake any $600 Viuns s
Jthrough Agents, all of whom make
loo r O, proft.  Weu have
gcnu. bt ship direct 10 famle
uun Factory price, and nmm
. . cars  Sead for iDustraled cire
cular, io which !ra m{u Lo over Ban Merchants,
some of w you may know), usieg our Planos
‘Lgh a3 Smu nd 'rcﬂuwl-. Plezas stale where you saw

* U.S.Plano Co.; 810 Broadway, N. Y.

ICHARDSON, MERIAM & CO.

Manufagturers ol ma I1atest improved Patent Dan-
ela' and Woodworth laning Machlues, Matohing, Sash
md mo!dng Tenonlng, Munmnl. Bonng..nnsmu. Ver-
realnr wing Machines, Saw Mills, Saw
Bu way, Cat-off, and Ripsaw Ms-
rulog Lllhu. and various
other Machinery, Catalogues
and prlce liste sent on application. Manufsetory, Wor.
ceater, Mass, Warghouse, 107 Liberty at, New York, 17

125 A MoxTI 10 Lady Agents, Addross ELLis
MasvractTunxa Co., Boston, Mass,

FA()E 3 Water Flame Conl leo Kiln, wlth

1 or wood. No. 1 Soft White Lime or Cemen
nf.'.: o‘; water. LD, PAG l‘-uulco.l{ochuur.x i

I PAT ENT I
OLD ROLLELE
SHAFTING.

L L L U G w1
strength, nuul Aulsn, agn Il u\ur wnico uun Hay other
u une, it We

RATED UOL~

LIXS AT, COUFLING, Ay urniah Angery, ete.,

::‘lhc moAt approved atyles, Jl'rm\ st 1 uull.d o?\u Pl
Try streot, 2d and 3d lvc;n

5’ 2 of llll mm ln More uﬂkfor
nlo LA mrnmb.
PIRHCK & #m‘iﬂu Milwauxee,

MACHINERY, sefitecfit SNk

ORTABLE STEAM ENGINES, COMBIN-
omy, lh the l‘ll:‘l?n:l‘n.(‘:“‘q “"WU ‘;‘I@ml:
"d"iﬁ" favorably known, more thas

m
14l o

umhnnnl? ?'T 0“‘::;;;:’ :" SIpHiYe

Liberty st., New RN,

me
ATO Al50 lno »0lo manuﬁcwre nl lln1 O

ul’O&’

» Ny ¥y
ls,

FOR SALE—SHOP—XNeéw brick machine
shop and foundry, $ix13 feel, tin roof; all new ma-
chinery: ln a bealthy. thriviog town, sarrounded w1t
coal fiokis, and sitoated at the junction of two raliroads
and u third In constroction ; mv.l reasons for selling.

dress €. MeCONNELL,
Orﬁuc Wayze Co.. Otilo.

ngara Steam Pump.

CHAS. B. HARDICK
T Adams ot nroolln. N.Y.

An deutfdhe Crfinder.

Diefe grofie und thitige Claffe nnjrer BVeo
volferung  madhen  ic  bejonders darauf
afmertfom, daf unfre Kirma durd) ikre Bex-
bindung mit Wafbhington und den envopsijden
Pauptitidten, bejondere BVorthoile jur Erlan.
gung vom ine und audlindifden Latenten
bietet.

Jeder Crfinder, aleidyvie! welder Nationali.
tit angehorig, ift durd die Liberalen Fatentges
fetye der Bereinigten Staaten Jum Barntiduy
file Griindungen bereditigt. Unjre Firma ift
bereit, geftiitit auf 26jihrige Griafrung, deutide
@rfinder jeder Beit ju berathen und 3u mIFigen
Preijen rajd) und pinltlih Patente ju exlangen.

Die Deutjdhe Section i In den Hiuden
fdbiger deutider Sugenienre, eidie in dex
Office perfonlig mit  Grfindern vexlehren
werden.

Der ,,Scientifle American™ witd in jeinen
Spalten die bedentenderen Crfindungen bee
{prechen.

Cormefpondeny erbeten und prompt beant.
wortet. Pamphlete in deutider Spradie wene
den auf Berlangen franco jugefandt.

Adreffires

Munn & go.,
wicientific American™ Patent 4

.

37 Part Wow,
New York City




SN e Scientific  American, _ [OcToprr 18, 1873.
Bdveriicrieenis Mall e abl e Iron & S teel Cas tlngs Tty Gupeater, Advertistne Agest. Aarees

.I.nnr Hine for eoch tneertion. Ewmgroriage ma

At adivertivemenis af the same rate per fne by mear

WPEMent, Qs the letterprrens,

TA# 0ilue o7 the SCTEXTIFIO AMERICAX @F an adrertising
s ten

fimes greater than that of any similar journal mow pud.

ot de over d. Jircire

JAnd. 2t poes tnto all the States and Territories, and i
read in all the principal drarie and reading.rooms o

‘4
e wordd.  We (ncite the attention Q7 those who wish o S

make ther dusinese Dnown 6o the annerat rates. A dus.

neer man wants someiding more than to sce Alr gdrer.

taement in @ printet nescspaper, Fewants eirculation.

LF 12 s worth 38 cemie per Nne to advertise in a paper o/
tAree thonsand cirewdation, 2 ¢ worth §373 per line to

udrertive ix onc oF forip-fre thousand.

'

OFFICE, 307 ARCH

HETOOr

\ g\n}-ERSQ FREC U

PRATT’S
ASTRAL
OIL.

Safest and beat Ol ever made—burns In any lamp—for

'ﬁzﬁ"ﬂmﬂ COW\NY
UNHUE (ol

Emay\%eels
Y
HOUSTON'S PATENT

TURBINE WATER WHEEL.
Simplest, Strongest, Chonpest, Best.

In the test at Holyoke,in
l?'z the Honnnn gave the
highest percentuge ever
shown in o rvhlble testand
the highest n\'nn rf
sults ever obtn e'cf n
srlu lcal uuculue\cr) where
emomlnllnx (u superior-
Ity over all others. Emer-
ron's full n.-port furnished on
appllcauon Send for Cireu-

>3 MI-ZRRILL & HOUSTON

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The colodrated Greene Variable Cat-Off Eogine; Lowea's
Patent Tubniar and Flue Bollers ; Plain Slide Valve Sta.
tonary, Holstiog, and Portable Eogines. Bollors of all
kiuds,” Steam Pumps, Mill Gesring, Shafting, &c.; Sk,
Tow, Onkum, l!n'mxlur yRope, Fiex, and Hem .hnrhlmr)
A;.vnln forthe New Huven h'an“luﬂurm (_n "% Machin-
ista' Tools; for Judson's Governors sod Stop-Valves:
: vant Blowers: and Ditferential Polley-Blooks,
WAREROOMS, 10 BARCLAY BI., NEW YORK,

=

AND SADDLERY HARDWAR l‘ for the Tnde

CARR, CRAWLEY & DEVI.IN,

STREET,

FOILADELPHIA, PA.,

Mannfacturers also of FINE GREY IRON CASTINGS, and an sssortment of BUILDING AND CABINET,
CARRIAGE

THR lul'l Y ROO'IRG-

A good article, w
nllhur steop or l'l'll Oﬁ:- Kg for C'l..w'l':du.“'
o. New Yok,

LUBRIC ATORB

REYFUS' transparent Solf-act-

ing Ol'ers, for all sorts of Machinery
and Eh-nln:. are reliable io all seasons,
waYing 7596 ‘ reent, The SELF-ACT.
ING LUBRICATO l(-r lynm ors s
now cdu;mu by over 15 R, n the UK.,
and by hundreds of uulnnnrv rnmnu
NATHAN & DREYFUS, 108 Liborty st N.Y.

Working Models

And Flperlmanul llncmue , Metal, or Wood md' \o

order by - F. WEHNER. ¢ Center st.,
Bave fuel, and supply DRY steam, Kaslly attacnea to
any boller. "“\m' W.BULKLREY lmaluur.

# Liverty 8., New York,

For teating Ovens, Doller
Pyrometers. nu., i fomaces,

Super-Heated Steam, Ol Stills, &e.
Adaress HENRY W.DULKLEY,

WORKS, PATERSON, NEW JERSEY"

94 Liborty 81., New York.

pin

C. H.

Most POWERF UL, Chuok mmade. Hopdndrtiia from 0 to
and by turning down stanks to X, will hold—withont sl
{0 tho most trying work—up to one inch

notlon s direct, quick and positive.
18 such that 1t eannot clog,sef, or In any way ** getoutof or-2 o
“der.” Hag now been in constant use slx months, workings
persectly, Every Chuck {8 rold on rudiwarrant, to be roturn. 2
* edand cash relun'ded Ifnot entirel

Send for Tllustrated Dcncrlpuve Circulars.

UNIVERSAL JAW

DRILL CHUCI(.

Rem's PATEXT, AUUST I

especial excellence™

S
{nclusive, ll
Mechanfen] wovement ©

ugth, Accuracy,Dura-

faisof ¢
Glenvnen.

natisfactory ddross
L & CO., Manufacturers, D-nbur) Ct.

are S
bility,

.

GENTS WANTED—Anybody can make
1t pay. First clazs articles for Office and House
ioid use. Manufacturer's prices, and enormous profits

ON ORR 8
Beloit

TEW AND STANDARD ARCHITECTU-
RAL BOOKS, sent frec by mall or oxpress on re
celptof price:

Detafl Cottageand Comzmctlvc Architecture (pew). :10
Wither's Chureh A TChitecture (Dew). ....cooenuntnnes,s
Bicknell's Villaze Buuder ud ﬁupplemem
Supplement to Village Bul
Oummxnn Architectural Dcuns (new)
uz;:mnp & Mmcr s Architecture..

odern Am
Lotb's Practical Stalr Bnllﬂcr .....
Croff's Front Doors

Woodward's National Architec .12
Monckton's Natlonal Bullder. .........euenree covsoieors 12
Or, in two paris
)loncnon ] \ulonll Stalr Bnndcr o 6
Carpenter and Jolne:
B!dddl s New Carpenter and Jolner. ..
Catalg led to any address.

e mai ¢
J. BiCENELL & CO., Publishers. 21 Warren St N.Y.

HAMPM .l&gN SPBNG MATTRESS—The

best tmprovement., Do
besithy and comtortable bod' Here 1t s, ’121?9 :olrl::-u.
#anesi, cles l mall popullr. and durable Bpring Bed
leading dealers,

16 market. {v
geu’ withoot ll. nolly compo: u‘d}l

No stock com-
tensclous tem-
aeel lpnn? »#0 united tust the pressure Is equally
Ustribute moved or carrl bout the honse.
Can be ulwd&mmed orrolled up lke & blanket. Both
Iratoe. 00 weoden nl-u no llrlpn )\lny
be viea ou floor without
quired, Needs onl); half (hlck.neu ol hnlr m.ureu ’nm
regular slze doubfe Dy 6 ., contains 1%
:!nl upholstery lpnn -nd " weigns only thirty
More springs tor your money in this bed than inany
Der, ‘arrantod nofseless, Auy sizes made Lo order
nd lnr pistorial circulsr. Retafl pnce of double bed,
»nltj y wagle hed or quantity, €0 all parts of
Cblmplon b "ﬂ‘u’c‘zg?l to léhe = €. Axonts want-
ress Co aKars, 1
bers 8L, car. ann, New York I

KEEP YOUR BOILERS CLEAN,

ANTI LAMINA

VEOLS A0d remoyes scale 1o Ste m Bollcn—o
m'tll the fron. ’f use over five yea ” I'at :“ o
J. ALLEN'S w\u l'hllmlmphh Pa,

BY THE VICTOR DRILL CHUCK.—

Address. for circular, JAS. H. WHITE, Newark, N.J.
SCHLENKER'S PATENT ¢

NEw INVENTION., ADDRESS,
.HOWARD IRON WORKS, BUFFALO.N.

WIRE ROPE.

JOHN A. ROEBLING BBONS

OR Inclmed Planea Stan Shi Riggin
Bridges, Ferries, Suyl.or Guys on Derr! qu %mng
ller Ropes, Sash Co I'd.l rper and Iron, Lightoing
Condneur- of Co er. attention ghen to holst-
Ing rope of all ki for nu and Elevators A&plg for
olreulsr, gl p ce and other Information for
pamphlet on Transmission of Power by Wire Ropes. A
large stock constantly on hand at New York Warehouse
No. 117 Liberty street.

OPE.

John W. Mason & Co.,48 Broarway, New York.

DOUBLE ACTING
BUCKET-PLUNGER

SteamPumps

ALWAYS RELIABLE.
VALLEY MACHINE COMPANY,

Easthampton, Mass.

REPAIR SHOP.
New York Central & Hudson n‘m;n Raliroad., g

u'rru: FALLS. Aug. 29,1
Wt
PREVENTIVE has entirely removed the X inch
of sceale, formed so hard in our boller mwlnn Lo the
conld net remova {t by seraping or by any of the numer.
ous agents we have used before. Your Scale Preventive
tive does not uem lo lnjure the bolleratall, * \,
big thing,”’ and will do all you claim for It. oy
Respectfully, BART, FOREMAXN.
Hundreds o
WHITMAN & BUR.R-ELL. A 'R’
LITTLE }41. Y.
No. 1 Ferry St New Tok
Movable-Toothed Circular Saws
Al
IVENS & BR.O() ES PATENT
ANSOM SYPHON CONDENSER perfects
and msintains yacuum on Steam Engines at coat of
ran with rull yacuum without Alr Pump. Ploase call at
the (,omp-ny s ofice, Baffalo, N. Y. Circulars seat to

AN & DU
Your ROGERS TAL \A’I'E OF BODA BOILI-’.R SCALE
gand-stone and lime water we have had to une) that wo
removed it entirely, Continuoed use of lha‘l’mvon
MAY PUBLISH THIS, B E
testimonials as strong as the above can
be furnl; lhcd
PERFORATED CROSS-CUT,
ND
Eccentric-Geared Power
one per cent Ita value. and by {ts use Vacuum Pans are
anyaddress.

Sheathing, Rooflng, Dra!enln:.
snd Cm:nlnr- to B, E. Have &k Co,, 5 & 58 Park Place, N

BUILDING PAPER!

Carpet umnu, und as a substitute for Plastering. Send for Samples

N. Y., or llock Riven Paren Co,, Chicago,

e ool
D INPROVED,
LUCIUS W. POND 'mumcrmnn
Warerooms, % lecrf;'s’x'mu. New Yo
A.C, T!UB!\S Annl

OGERS' TANNATE OF SODA, against

incruatation ln bollrn generally ap -run-d h
Scientista and En Send for nou{ FOUR
OUNCES-COSTIN ) ()‘JL\' 9 CENTS-DAILY, \\ILL
CLEAN, axp KEEF CLEAN, AN AVER AGE ll()ll ER
WITH AVERAGE WATER A¥D PRESSU ll

the onnd Alldrrn JOS, U, ROG Madl.
sop, The manufacture or use of any form of
T-nnnc O{Ml for above purpose, Is our EXCLUSIYE

r1 hit under pnl—nu A\ny infringements of same will be
.\;uxouuy pmuculr

STATIONARY AND PORTARLE STEAN I\(,I\}\
Babeock & Wilcox Patent Safety Boilers,
LEFFEL'S DOUBLE TURBINE WATER WHEEL,
SHAFTING, PULLEYS, HANGERS AND GEARING,
POOLE & HUNT, BALTIMORE

“Soluble Glass,”

Manufactured by
L.&J W, Fl-lllf_?ll'lj)":\.\’()lilt. Now Yorlk,

Exuny Wiern MACHINERY

for grinding Tools and Motals, gum.

"""ﬁ Sawn,oloaning Castings,grind

Ing Planer Knlves porfect]y straight
=unequniod forthosterling 1|unn

of 1ts ‘material and mnhnmmhlp

4 g A“bmldl'('l'('m"l’ ofevery part, Addross

A WIST D , UOM

IA\\ “uunmlucl )I 1. R ABA L WLLLI(C

~ PORTLAND CE MENT,

From tho best Lunvlun Manufactarors, For mln by
JAMES IIRAND, 85 CIHT 81, N,
A Prncvlul Troatine on Coment forhished for 25 cente
M MA\() 8 PATENT BOLT CUTTER
e Send for Hlustrated Otroular, Cluctunatl, Ohlo
Yorthe Best and Ch pe
UNCHIN“ oot Aidrent AR YTEES

l"ll‘;lto bold w uu of the hand. Tri.
”l} g”" CURTISS MANT.
Co., Middletown, Cono,

& P \hhl.l( FRESS CO,
MinoLurows, Coxx,

DROP PRESSES

OYE'S MILL FURNISHING WORKS
are the largest In the United States, 'rm make
rr Millstones, Portable Mills, &nut Machines, F'ackers,
:lll Plcks, Water Wheels, Pull.y and Gearing, specially
adapted to Sour mill s-nd lcr cataloyue.

. NOYE & SON, RuMio, X, Y._

INDEPENDENT

BOILER FEEDERS

SEND FOR ILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIDO,

RON PLANERS, ENGINE LATHES
. Drills, and other \.hrhlnl-u Tools, of superior qual
ty,on hlml and fnlshin, For sale low. For Deserl
tion and Price sddress NEW HAVEN MANUFACTUR
ING GO, Now Haven, Conn.

HOTO-ENGRAVING

62 Courﬂundt Stxoot,

1 fomw u-un % Al NEW YOR
’lihulrnﬂonl

g A
fnleal Jirocees, From all

L Pirore.

maved T ver; lwl'lv-ﬂl’»' L I .
n.ﬁ..u'm. A ' i

o wod

ORAFI, 10 N |A fafind ipnsAAespents vatly evs
7. Ale fing vorfacd as smooth sé and Lo
deul eogravings  Wa guarnie slboqr
P . / (i and sharp om oliher wet or dey poper, sl
|y l:l..n.:, ln-.u,. ¢ wood vule oun be printed,

tena for Manafasturery’ Oatalogues a Opechalty,
e DTicor average abeul HALP (he wawal robs fir wond ov)

nis Olroulars ¥ree, ook of Spechmens #1.00,
The "' Belentitio Amorioan ' usos our plates
{ LANTERNS axp STEREOPTICONS,
J‘l l\ (4 l( ! ftor Iublle B \h(hlllnnn Outdoor Ads
vortisomonte, ete., et A good paylug tuvestment for s
man with small capftal, Cat n. gues free
MOALLISTER, Optician, 49 Nassau S8t Now York,

How Pig Iron can be Made

FORFIVE DOLLARS A TUN,CLEAR OF SULIFHUR.

Ingulre of ). . FLINT, Bardolph, Ilis

ples. MIC NG Go
LATEST IHPROVEHENT
6.3

LUBRICATORS

This NEEDLE-VALVE 01 nn for
omofive and Stations o8 has

met with great
:‘Ill be ﬁlmlluod 'llh”umph Cops by
CINCINKATI BRASE WORKS,

P BLAISDELL & (0,

Patent Drill Presses with Quick
Return Motxon

In the Market, nlso othor m-cu-m Tools,
Sxxv you Curs.

WORCESTER. MASS,
SEND Boox
B U | L D E RS mcx.\'?tl,n Wts:v:‘nll/:?\’?\"_’
The Pulsometer or Magic Pump.
."l;ll’%!llll’l‘llﬂell n‘I'n::I dnrable and effective
sltuntions :ngupnrlnr::l.: ‘nllltg:’;r::ell?o.nl:

Of 8 stesm pomp withont 1ta
wear and cupm ';l “ X t(mll'oﬂtlﬂ!
\\‘I 1 pum

or mmﬁ water without wes
ita mruy 10

niry to
It canoot got out of order, ¥4

C. nsx%\' IALL & CO,,

Cortiandt Street,
New York clly.

NILESTOOL WORKS,

HAMILTON, 0110,

T [tmmu Ies.xauu [1 s“(m{)

]!I.AHOGANY

ROSEWO00D, WALNUT, WHITE HOLLY
SATIN WOOD HUNGARIAN ASH, AND
ALL KINDS OF WOODS,

IN LOGS, PLANK, BOARDS, AND VENEERS,

GEO. W. READ & CO.,
Min lnd Yard, 186 to 300 Lewts 8t cor.6th St E. R N. ¥
cn'b ‘mail promptly snd faltafully uccuml
Slclou stamp for Catalogue and Frice List

Yeneer Cutting Machines

O\B Il'l‘A n\' MACHINE, cnni'u: 4 ft. long
mlr. M IV E MY CHINE, cutting 5 fr. 6 fn.

Both in ncnccl order, wm;‘s'nller-. shafting, ete. Com-
t
plete for immediate use. (;' . READ & CO.,

Adtren reet, E.R., New \urk

Tho SCIENTIFIC AMERICAN (s devoted to the Inter.
ests of Popular Sclence, the Mechanlo Arts, Manufac-
tares, luventions, Agricnlture, Commerce, and the ine
dustrial pursults generally, and s valuable and instrue.
tive not only in the Workshop and Manufactory, but also
1o the Household, the Library, and the Reading Room,
The Best Mechanical Paper in the World

A year's numbers contaln over S0 pages and seversl
hundrod engravings of new machines, useful and noyel
inventions, manufacturing establishments, tools, and
processes,

To the Mechanio and Manvfacturer!

No porson engaged fn any of the mechanioal pursuiis
shonld think of dolng without tho BOIEXTIFIO AMNERL-
0AX, Every number contalns from six to ten engravings
of now machines and inventions which eannot be fonnd
1o any other publieation,

TERMS,
One copy, ono yoar | KR
Qoo oopy, six months 1.3‘!
pALY

une copy, four montha

Ono copy of Solentifio American for one year, and
ono copy of engmving, ' Men of Progress ™

Ono copy of Belentifie American for One year, and
one copy of *#elence ltogord,” for 1578« « 4

Ramit by poatal order, draft or expross.

Tho postage on the Scfontific American 18 five oentaper
quarter, paysblo at the ofice whore received, Canndn
subscribers most remit, with subscription, & centa extin
1O pay postage,

Addross all letters andmakeall Post Ofice orders and
dmfts payable to

0

37 PARK ROW NRW YORY
HE “ Scientific American * laprlnl.«d d with

NEU JOHNSUN & CO. S INK. Tenluaugd
am »21'123 Bl‘htlsuu-lnhn and %9 Gold ot New York,




