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IMPROVED RAILROAD GRADER.

The accompanying engravings represent a novel device for
expeditiously grading railronds. It is mainly intended for
use pn Western prairies and watersheds, and will, it is
claimed, promote the construction and extension of railways
by rendering the same less costly, thus aiding in the develop-
ment of regions now unopened to commerce.

In using the invention, it is first necessary to lay a tempo
rary track over the designated line, to accommeodate a loco
mo.(i\‘c, one platform car, and a caboose, the latter serving
as quarters for the workmen and also playing a part in the
operation of the device, as will be described further on. The
appearance of the grader st work is represented in Fig, 1,
and in Fig. 2 are given details of two important portions,
Two plows, A, respectively right and left handed, are se-
cured to curved beams which are attached to sleeves moving
on the front bar of the heavy rectangular iron frame, Baid
sleeves are connected to nuts which travel on horizontal
screws, placed in bearings on the same bar. By operating
this screw (the threads of which are in reverse directions)
through the wheel, B, on the platform car—the shaft of said
wheel being attached to the screw by & universal joint—the
plows can be moved nearer together or further apart. Arms
connected to the plow beams pass around the middle portion
of the screw shaft and serve 1o st ady the plows. Above and
near the front portion of the frame is another shaft, C, nlso ro-
tated in similar manner by o wheel on the platform car, Chains
or cords attached to this shaft lead over a roller and nre
fustened to the plows. By this means, by revolving the shaft,
O, in either direction, the plows may be raised or lowered to
cut shallower or deoper furrows as desired.  To the rear of
the rectangular frame ix attached avother and smaller frame,
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in which works a large roller. In rear of the latter is a plat-
form which is weighted heavily or lightly, as desired. This
is nll there is of the machine proper.

The plows, of course, turn furrows in opposite directions,
throwing the earth inwards, and making a bed of the neces-
sary width. The loose soil is then leveled by the weighted
roller. The grader is drawn by the locomotive, and upon the
platform car other devices are arranged, the uses of which
we shall next explain. D is a heavy bar, one part of which
lies lengthwise of the deck of the car, and the other
part, extending out at right angles, forms the point
of attachment of the machine, Between the ends of
arms o strong brace is fastened. The apparatus, which is
represented as being operated by the workman on the car, is
shown in detail in Fig. 2, and its use is to lift the whole
grader out of action while traveling, or 50 that obstructions
may be avoided, Formed upon the arm of the bar, D, which
lies parallel to the axis of the car, is & croteh, E, Fig. 2, be-
tween the arms of which the bar is rounded and the cylindri-
cal portion is received in a bearing as shown.  Said bearing
is pivoted below so that it does not prevent lateral motion of
the bar.  Above the crotch a single arm extends upward, to
each side of the summit of which are attached the ends of
& chain, which puasses over pulleys journmled in the two
standards shown.  Also attached to the chain i8 a nut, which
travals on the screw shaft, F. It is evident that, when the
latter s rotated by the hand wheel, the crotch arm serves as
a lover to turn the bar in its bearing, and thus to raise and
lower the forward portion of the machine, A device, H,
Fig. 1, is used for equualizing the draft. As nlroady stated,
the direct arm of bar, D, Is pivoted ut the baso of the bear-

[Continued on page 228.]
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THE PROPERTIES OF LIGHT AND COLOR,

The idea that anything can be added to light by passing it
through colored transparent substances, or hy reflecting It
from oolored surfaces, is utterly erroneons, and procecds
gimply from ignorance of the nature of light, It has been
proved by Isaac Newton, and since his time by innumer-
able oxperiments of various kinds, that pure white light,
such ns comes from the sun to us, containg all the colors, ns
well as heat and chemioal activity, and that they may be
geparated, or the light analyzed, by simply pasging it through |
o prism of o transparent substance.  The possibility of such
u separation bis been understood only sinee the adoption of
the vibratory theory, which also explains the nature of the
calorle, Juminous, colored, and chiemical rays.  According
to thig theory, tho vibrations, when at compnratively low
veloeity, manifeat themgelves ns heat only; when the vibra

tions are rapld onough to produce four hundred and fifty |

billion waves per second, they become visible as red Tight,
Five hundred billions produce the sensation of orange, five |
hundred and fifty billions that of yellow, and so0 on through |

green, blue, and violet, the latter resulting from eight hun. |

dred and fifty billlons of yibrations per second.  Vibrations

still more rapid are invisible to the human eye, but their |

existenco s domonstrated by their ehemieal action, in the

same way a8 the invisible \'lhmlium below four hundred and

| fifty billions per second manifest themselves ns heat only,
Densely transparent medin retard the Iight, and this retard-

[ation will affect the rapid vibrations more than those of

glower veloelty; and under eertain circumstances such media

'that the most rapid vibrations will be most deflected and the |
o lowest least. This is the principle of refraction, by which |
light can be separated into its caloric, chemical, and lumi-
nous rays of different colors, The refraction of light, permit-
25 | ting the examination of the colors into which it has been
split up, 18 the fundamental principle of the spectroscope,
by which the nature of various luminous and illuminated
substances can be determined.

The apparent colors of ohjects are caused by their reflect-
|ing rays of vibrations of certain velocities, and neither re-
flecting nor absorbimg others; and the hues of transparent
colored objects are similarly produced. They pass only
certain rays, and absorb the others; and the reflected or
transmitted color is then called the color of the object. In
order to perceive such a hue, it is essential that the light by
which it is illuminated contains that color; and this is di-
rectly demonstrable by illuminating objects with light of
one color, when objects of all other colors will appear black
or gray, Such a light can, for instance, be produced by
burning alecohol in which common salt has been mixed; this
produces a pure yellow flame, and objects of whatever color,
when seen by daylight, if illuminated by such a flame, will
only show this color. Human faces, for instance, have in
| this Yight a ghastly, death-like appearance.

An ordinary gas, lamp, or candle light is not & pure
white, being deficient in blue rays, and has an excess of red,
orange, and yellow; a white object cannot, by such a light,

| be distinguished from a yellow one; light blue cannot be
' distinguished from green, and dark blue looks almost black.

In regard to the nature of colored objects, whether painted
| or dyed, and of transparent media, such as colored glass or
hquid solutions, the analysis of their colors by means of the
| spectroscope shows that what we call simple colors are in
most cases complex. Only those colors are pure and simple
which we obtsin by the prismatic refraction, namely, the
spectroscopic colors. The blue cobalt glass, for instance,
which is now called mazarin glass, is proved by the spectro-
| scope not to owe its violet shade tothe very refmngiblo and

tage Bridge,
Sg_sml —Comv-nmo % yiaa of | | chemically active violet rays at the extreme end of the pris-
‘mahc gpectrum; but on the contrary, this part of the spee-

| trum i5 totally absent from light passed through blue glass.
| The special shade of the mazarin glass is caused by the fact
| that its blue is tempered by a considerable quantity of the
’less refrangible red rays at the other or caloric extremity of
| the spectrum, and even with a trace of orange. Its blue is,

4 therefore, of less chemical activity than the prismatic blue,

tand of course in all its functions, such as heat, chemical ac-
tion, etc., is far below the original unchanged solar light.
‘We have gone into the details of these rather elementary
: matters for the purpose of exposing the ignorance of those
| who ascribe to the glass a special chemical or curative in-
ﬂuencc. Some photographers have used blue glass long ago,
in order to moderate the intensity of the light for the eyes
| of the sitter, without robbing it of too much of its chemical
| activity; and those photographers who possess common
seénse or experience know that, far from adding to the effect
of the light, the blue glass is an impediment, and the neces-
sary time of exposure is rather extended by its use than
|otherwise. It is strange that such errors can prevail for
years, when a simple experiment can settle the matter.  All
that is necessary is to photograph the solar spectrum, to do
the same with a surface painted with o number of various
colored pigments, and also to expose a sensitized surface
| under a series of colored strips of glass. The writer of this
article did this more than thirty ago by the Daguerrean pro-
cess, and satisfied himself about the following points: 1. The
chemieal effect of the prismatic spectrum extends, for iodide
of silver, from beyond the violet to the blue, 2. When bro-
mine is used in connection with the iodine, it extends to
within the green, while the yellow and red rays appear to
have no effect on silver compounds, but may possess it for
other substances, 8, In photographing pigments there is
| the utmost diversity in the results, sccording to the nature
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’nf the pigment: much greater than the differences in shade
| wonld lead us to expect. As o general thing, the pure reds,
| orange, and yellow, such as are produced by vermilion and
chromates of lead, are photographioally inert, and give
blacks. The blues are the most active, most of all being be-
‘ ing ultramarine, next the violet lakes. But even the rod car.
mine takes well, as it has a violet shade; but among the
'blues, those bordering on green take least, and henee foliage
tends to give dark effects, which are only slightly correeted
by using bromine, 4. Inusing as negatives sirips of colored
glass to print in sunlight, much depends on the shade and
intensity of the color. In general, the chemical effect fol-
lows the prismatic series from red to blyg; but the most ef-
fective blue glass is always found to be Tar inferior to the
gunlight alone, pure and simple.  And this fact is sufficient
| to settle the question about the special virtues claimed for
blue glass: it cannotl possibly have any not already possessed
;hy sunlight,  However, if people are induced by its pre-
h-mlwl curative properties to take sun baths, which they other-
| wise might neglect, they may be often benefited by the sa-
tibrious influence of the radiation of the mighty orb, an in-
fluence which cannot sufficiently be appreciated; but the
blue glass would probably get the credit which exclusively
belongs to glorious old Sol.

SRS

THE AMERICAN EXHIBIT AT THE COMING PARIS
EXPOSITION.

Thirteen monthe now remain between the present time and

the opening day of the French International Exposition.

| will canso light to be deflected from its course in such a way | We believe that our manufacturers, from their experience at

the Centenninl, and at previous world’s fairs, fully appreci-
ate the value of these exhibitions as advertising mediums;
and therefore it is unnecessary for us to dwell upon thelr ad-
vantages in that direction. The prominent consideration
now relates to speedy preparations of exhibits; and as the in
tervening time is short, and a large amount of work must
needs be done, those who propose to contribute should real-
ize the fact that there is no time for delay. Our people have
a proclivity for leaving things to the last moment, and then
doing prodigies of execution. While perbaps many individ-
ual displays are thus produced, fully as good as they might
have been had more time been taken to their elaboration,
still, collectively, a nation’s exhibit organized in a hurry is
npt to be buta poorshow. The American display at Vienna
is an example directly in point; and it is certainly to be
hoped that the country will not be misrepresented in Paris
after a similar fashion. The matter is one which appeals to
every manufacturer or inventor who intends to exhibit, and
to him individually. It relates to work which every exhib-
itor should see to himself, and not wait in the expectation
| that the government is going to boost him into the show by
Ipaying for his transportation, or otherwise misdevoting the
people's money to his benefit.

There is much being said about the necessity ofa large ap-
propriation from Congress, and the organization of a cum-
brous body of officials to secure a suitable exhibit from this
country. We need neither. The gentlemen who prepared
their display at our Centennial can do it again, and need no
official help. Our diplomatic officers in Paris should be able
to look after the interests of American exhibitors there; and
the organization of the national contribution, so far as it
may be found conducive to timely despatch and compliance
with the regulations of the Exposition officials, may be done
on this side of the ocean. There is no need of any appro-
priation, save the small sum requisite for the purposes above
specified. It is an agreeable assumption, doubtless, that our
manufacturers are actuated by high patriotic motives in
sending their productions across the Atlantic, and that con-
sequently such self-abnegation should be fostered and re-
warded. But, unfortunately, such is wide of the fact.
Those who contribute do so because they believe that, di-
rectly or indirectly, they are going to gain by it; and there-
fore, if the people are to pay under such conditions, it is just
as sensible for Congress to pass a bill for the liguidation ef
the expenses incurred by manufacturers for advertising in
this journal, or in any of the other mediums which they se-
lect for informing the public as to their business. The mis-
take—100 commonly made—is that, because foreign govern-
ments appropriste large sums and appoint commissions
headed by lugh dignitaries, this country must follow their
example. The distinetion is ignored that, in the old world,
the paternal government acts for the people, and that the
government orders that such a display be gathered, and pays
for it all of its own motion. Here the people are the rulers;
and if any display is made, it is done by the people for their
own benefit. It is for the people to say what part they will
take in the Exposition, and to act thereon; and therefore for
our contemporaries to spur the government on in the mas-
ter, as if the people’s servants were absolutely in eonlml of
the people’s actions, is both contrary to the spirit of our in-
stitutions and radically absurd.

It is urged that, because France made a good show at our
Centennial, international comity requires that we should
make as fine adisplay at her Exposition. Let those who hold
this view, then, see that such an exhibit as they will be proud
of is made, and let them pay for it. If money is necessary
to help inventors who have not the means to forward their
productions—and that is the least objectionable use to which
pecuniary assistance can be devoted—let BNNMWPQ'
ular subscription. A display thus ‘be more.
truly representative than any other whlehaould'hc.' n
and every subscriber will have a direct | I
its exeellence.
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foot, and therefore would of its own weight alone place suf-
o ficient pressure upon the brasses to cause them to heat and
5 abrade. In many cases, however, it is a dificult matter to
adjust brasses that have the joints left open, for the follow-
" ing reasons: If the flanges of the brasses do not quite fit the
length of the journal, as is very commonly the case, it is
customary to tighten the key until the rod end can just be
moved by hand so as to force the brass flanges against, first
one, and then the other, end of the journal. Thisis an ap-
b proximate adjustment; and if the journal heats at all, the

s key is slacked back a trifle: whereas if it pounds, the key is
set up a little.  As o matter of fact, then, nothing is actually
known of the precise fit of the brass to the journal; and
while looseness may be detected by the pounding, the brass
may be tight enough to cause undue wear without very sen-
sibly heating the journal, especially if the latter is freely
lubricated. If, however, the brasses fit the length of the
journal, and do not butt, as it is called, when the joint fuces
of the brasses mect It is usual to drive the keyin till the
brasses bind the journal, and to then slack the key back to
the necessary smount.  What that amount should be eannot
be stated, beeause it varies with the taper of the key and the
force with which it is driven home.  As a result, then, the
operation s left to the judgment, or, in other words, Lo guess.
work, of men, many of whom are not well experienced in
the operation; while under any circumstances the actual fit

to insert a piece of lead wire of small dismeter.  After in-
serting it between the brasses, the key is driven tightly home;
then the key is slacked back until the lead wire is just froed,
It is estimated that the adjustment will then be correct; there
is no actual certaioty of the fit, however, even in this case.
If it be desired to insure a perfect fit, the brasses must be
made to butt or meet together when the key is driven home;
and in this case the brasses may be adjusted in position in
the rod and upon the journal, with the other end of the rod
free, 5o that it can be moved; and the fit can then be felt by
moving the rod. If the rod isa heavy one, the brasses may
be placed in the strap and tried in connection with the rod,

the rod should again be applied to assure that it Jeads true to
make any necessary alteration during the finishing of the sl
Justment. The journal having a faint coat of red marking,
the brasses must be fitted until the it can scarcely, If at all,
be felt whon the key is driven lightly home. The key
should be marked with a line to show how far it was driven
in during the adjustment; so that, in putting the work to-
gether, it may be driven in to the same distance, By this

method, any number of bearings may be fitted, with the cer- |

5 tainty that neither heating nor undue wear will tuko place;
and if the bearings are properly proportioned to the duty,
and if the metal of which they are composed is of suitable

Jeft to take care of themselves, even when quite now,
A compromise between these two methods is to put a strip
of sheet bruss between the brasses, sod o file it down us the

i not positively known. A plan not infrequently adopted is ’
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brassos wear; and this is most desirable for brasses the posi-
tion of which Is such that it entails much labor to take them
out to let them come together.  The wear on brasses butted
together is not, as a rule, more than one half as great ns upon
thoso left open, In English and in a majority of American
locomotives, and in mmall stationary engines, the brasses are
mude o butt joint; and fn English shops, in all engines
und mochines, open brass joints are interdicted unless the
position renders it difficult to take them out for adjustment.
B ——
THE ENGINEERS' EXAMINATION OF THE NIAGARA
SUSPENSION BRIDGE.

The suspension bridge over the Ningara river was con-
structed by John A. Roebling in 1856, It has a span of 821
foot, nand a deflection of 50 fect; 14,600 wires are employed
fn the cables, the ultimate strength of which s 12,000 tons,
Since its complotion, in the year above mentioned, the bridge
has been subjected to the almost constant strain of heavy
rallroad trains; and thus for a period of 22 years it has un-
dergone o trial of the greatest severity. Quite recently, it
was deemed advisable to overhaul the structure thoroughly
in order to determine whether any repairs were required, or
whother the jarring or straining to which the wires had been
submitted had—as some theorists believed possible—impaired
the quality or tenacity of the iron.  Accordingly the bridge
was closed to travel; and to Colonel William H. Paine, As-
sistant Engineer of the East River bridge, was assigned the
duty of critically inspecting the structure. 'We are indebted
to Colonel Paine for an account of his investigations, which
have resulted in his conclusion that the safoty of the bridge
is in nowise lessencd.  The detailed report of the engineer
will be looked for with great interest, as it will undoubtedly
ndd much to our knowledge relative to the durability and
strength of the suspension system of bridge building.

The anchorage cables were imbedded in masonry and ce-
ment, which it was necessary to remove in order to admit of
their examination: a task of no small dificulty, as the mason-
ry was like solid rock. It was found that out of the 14,560
wires less than a dozen were seriously corroded, and these
were in the first anchorage. The metal on the other wires
showed the original grain with distinctness. Not content,
however, with this highly favorable appearance, Colonel
Paine proceeded to experiment upon the wire, in order to
discover whether the means provided to allow of its expan-

which receive the cables on top of the towers, on rollers—
had been sufficient to prevent the longitudinal stress upon
the filaments destroying their elastic quality. An apparatus
was used capable of marking a stretch 1o yy}yy of an inch;
and this being adjusted, a heavy freight train was moved
upon the bridge. The elongation of the wire was found to
be very nearly equal to that which the formula, used by en-
gineers for ascertaining such results, showed the stretch of &
perfect cable, similarly made, should be under like strain:
80 that not only had twenty-two years' service not resulted in
any corrosion of the wire, but the elasticity of the same under
the enormous straing had not been impaired.

In the second experiment, a single wire from one of the main
cables was tested. A strand of 520 wires was selected, and the
binding removed, so that every wire was perfectly free,
Three wires were then chosen, and across them a knife mark

sion and contraction—namely, the placing of the bed plates ‘

while the revolving plate was being turned quite slowly.
DIid yon ever hear of a similar occurrence!
“Puring the evening of the same day, we had very much
thunder and lightning, quite a rare occurrence when the snow
is 80 deop, some 18 Inches. The machine seemed to gather
iteelf for an instant before the explosion, sy does the battery
of jurs, sometimes charged by it.  The report wis as Toud @
sovernl rifles,  Plense glve your opinion of the explosion.

Reeacanxs: The cuuse of this explosion was, probably, the
imperfect sunealing of the glass, producing unequal strains,
the stronger of these straing, nsaisted by vibratory impulse, at
last overcame the cohesion of the plate, and it burst into
fragments. Such examples are not infrequent.  Last year
we gave an nccount of the sudden shivering at Troy, N. Y.,
of a sheet of plate glaw, eight feet square, from this cause.
The glass was leaning ngainst the side of a building at the
time, when it suddenly exploded with o Joud noise, breaking
into a thousand pleces, One of the fragments struck n work-
man in the leg, and inflicted a serious wound,

Professor Hagenback has suggested that when plates and
other glass objects are examined by polarized light, they will
exhibit the prismatic colors if under the influence of unequal
strains; and in this way defective glasses may be readily de-
tected.

THE GREAT SUSPENSION BRIDGE BETWEEN NEW
YORK AND BROOKLYN.

The work of arranging, testing, and preparing for the
laying the wires of the main cables is steadily progressing,
and is watched with much attention by engineers and others
interested in this remarkable work. As a matter for conve-
nient reference, we subjoin the following epitome of prin-
¢ipal facts and dimensions:

Construction commenced Jan 2, 1870.

Length of river span, 1,505 feet 6 inches.

Length of each land span, 930 feet (1,860 feet).

Length of Brooklyn approach, 971 feet.

Length of New York approach, 1,562 feet 6 inches.

Total len of bridge, 5,989 feet.

‘Width of bridge, 85 feet.

Number of cables, 4

Diameter of each cable, 154 inches.

Each cable consists of 6,300 (not twisted) steel
wires, No. 7 gauge, closely wrapped to a solid cylinder.

Ultimate strength of each cable, 11,200 tons.

“lchth of tower foundation below high water, Brookiyn,
cet.

ml:epu: of tower foundation below high water, New York,
cet

Size of towers at high water line, 140 x 50 feet.

Size of towers at roof course, 136 x 53 feet.

Total height of towers above high water, 277 feet.

Clear heoi&ht of bridge in center of river span above high
water, at Fah., 185 feet.
‘ !l!‘:l‘ght of floor at towers above high water, 119 feet 3
ne

Grade of roadway, 8} feet in 100 feet.

Size of anchorages at base, 120 x 119 feet.

Size of anchorages at top, 117 x 104 feet.

Weight of each anchor-plate, 23 tons.

Estimated total cost of bridge, exclusive of land acquisi-

tion, $0.000,000.
ns\('b $£3,500,000.
, 500,000,

Estimated cost of Innd,
Total estimated cost, $12

—

Mortification and Water,
Professor J. M. Merrick, writing to the American Chemist,
says: **In Hofman's Manwal, and doubtless in many other

was made, The middle wire of the three was cut at the |
mark; and on testing it by the delicate instrument above
noted, it was found to have contracted to within a
fraction of what it should have reached when relieved from |
its portion of the weight of the bridge. In experiment No. 3, a |
single wire was detached and weighted until it broke. The
object here was to see whether the nature of the metal had
been altered; for If the fron had become granular and had
lost its cohesiveness, the fracture would be a straight one, |
similar to that of cast iron. On the contrary, the wire, when |
subjected to the stress, extended until its dismeter was re- |
duced fifty per cent before it broke.

A cable guy was next selected and mado to sustain & dead |
weight.  The construction estimate places the maximum
burden which that guy would ever be required to bear at 15
tons, The guy parted at 53 tons. To show how perfectly
the wire had retained its original chameteristics, Colonel
Puine, having obwerved that the wire, on being removed from
the cable, tended to coll in a clrolo of about 5 feet in diame-

as explained, 8o as 1o sscertain if the rod leads true to the

otber journal; then the fitting may be done with o half round | process which took about half the curve « > .
P o o Sl fn This stzap Bodoynd- | o men. n:;:.,"k?:;n... hout half the curve out of it.  Certainly
ently of the rod. The adjustment being nearly completed, | 1o spring of the

ter, sent to the person who had originally prepared the wire
for its place for Information as to the size of its former coll.
He learned that It had been wound on & dram 2 feet in di-
ameter, and that it had been subjected to a straightening

proof could be adduced to show that
wire had In no respect been overcome,
Although the bridge hus thus been shown to be thoroughly
safe, and to have wonderfully withstood wear, still more |
elaborate examinations are to be made, and the structure will
not be open to traffic until these sre completed.  We shall |
publish further extracts from the completo reports of the en- |
gineers either In these columns or in those of the SurrLe
MEXT at as carly u date as possible .
> - i
SINGULAR EXPLOSION OF AN ELECTRICAL MACHINE.
Professor A, E. Haynes, of Hillsdale College, Mich., |
sends us the following account of the explosion, 20tk ult.,

quality, the bearings may, If kept properly lubricated, be | of au electrical machine:

“While our Holtz clectric machine was being used it
suddenly exploded, blowing the fixed and revolving plates
Into thousands of pleces. It was in fine order, was workin
nicely at the time, with o student on the Insulating nlwﬁ 1

chemistries, directions are given for exhibiting the decom-
position of water by sodfum, the hydrogen gas being collected
inatall, narrow jar by pushing pellets of sodium under its
mouth with a wire gauze spoon, cte. In both cases I used
very small bits of sodium. Having blown an expensive glass
tube to fragments in my own laboratory by this process,
and having, in the presence of a large class, blown into
minute atoms, with a noise like thunder, a large tube and
porcelain cistern, covering myself with mortification and
water, and cutting gashes in my hand, 1 venture to suggest
that possibly there is a risk in this experiment, as laid down
In the books."

You areright, Professor.  There is certainly a ** possibility
of risk;" indeed, we are willing to go further, and say that
there is absolute danger. Lucky that your eyes escaped in-
{: Such experiments should be banished from the lec-
ture room.

School Life and its Influence on Light,

Under this title, Professor George Reuling, M.D., surgeon
in charge of the Maryland Eye and Ear Institute, Baltimore,
contributes to the current issue of the SCIENTIFIC AMERICAN
SurrFLEMENT a lurge amount of valuable practical informa-
tion concerning the human eye. He explains its general con-

| struction, the operation of controlling its muscles; points

out how school children become nearsighted: shows the
proper remedies; and glves many particulams concerning the
uses and care of the vyes that ought to be read and remem.
bered by overybody.,
o — —
Bursting of & Reservolr Dam.,
Recent beavy raios in Now England resulted in the break-
Ing down of the dam of n reservolr at Staffordville, Coun,
A body of water covering over 400 ncres was freed, and
rushed through the valley, overthrowing smaller dams in its
path and dovastating s portion of the valley of Stafford
Springs. The flood moved slowly, 50 that thme was afforded
to people to get out of the way, but the Joss of property was
great, amounting, it s estimated, to over $350,000.
MR o I M s i 1
Brrorax antifriction metal is composed of copper 20, tin
4, sntimony §, lead | parts, Mixall the other Ingredients
beforo udding the copper,
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A SCREW SNOW PLOW. &t

Robert @. Little, of Halifax, Nova Scotia, is n-
'vn‘l:ul the novel snow plow herewith illustrated, which
was patented through the Scientific American Patent Agen-
cy, January 80, 1877. The new feature is the screw fan, A,
projecting in advance of the plow on a horizontal shaft,

which assists in throwing the snow off at and back along the
sides of the plow. On cach
side of the plow thero are
fans, D, to receive the snow
from the front and project it
off at the sides, said fans being
tummed by a shaft arranged
transversely of the machine.
The side fan shaft is geared
by countershafts with the
front axle of the plow. If
preferred, an engine may be
mounted in the cabin of the

Scientific Qmerican,
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examine the snake as to these two points.  Having been shut
up for several months without food, and in the dark, the
anaconda was not in a good temper. When the lid was
opened Mr. Bartlott caught him tight round the neck with
both hands; It was not necessary to open tho mouth, as the
savage snake did that soon enough of himself, in true anger.
A moment's inspection showed he had no discase of the

—
Mow to Photograph Microscople Objocts,

Dr. Fayel Iately presented to the Academy of Sclences,
Paris, the ‘etails of a new method of micro-photogmphy,
He placed upon a window sill the microscope he emp
for the purpese, which had over the top a small wooden hox
supported on o tripod. This wooden box Is the camemn
which can be fitted and removed at pleasure, and Las o plano.

convex lens inside the camery,

plow specially for driving the
fans, steam being furnished
to it from the boiler. Kand
L are cutters attached to the
plow for cutting the snow when packed hard.

PHOTOGRAPHER'S RETOUCHING DESK.

This is a desk for artists’ use, which enables the retoucher
to see perfectly his work, get at it with ease and facility, and
continue working with precision and comfort, and it must
materially tend to excellence inresult. Itis the invention of
Messrs. Burrows & Colton, and is manifestly the outcome of
experience, the invention of one who has felt what was
wanted. The engraving will give an idea of the general ar-
rangement.

The retoucher may as easily sit upright to the work as in
s leaning, round-shoulder-inducing position. The base con.
tains a drawer for holding loose portions of the desk, pen-
cils, ete., and is provided with a pencil sharpener in a handy
position. The desk proper can be placed st any suitable
angle. Tt is provided with a circular revolving inner frame,
with clamping screws, sliding in a groove to permit them to
hold firmly negatives of various sizes. Behind a central
aperture in this revolving table or stage is an attachment on
the principle of a series of revolving diaphragms, containing
three apertures, any one of which can, on revolving the disk
in which they are contained, be brought immediately behind
the aperture in the desk, over which the negative rests dur-
ing retouching. This affords facility for modifying the
lighting through the negative. In this revolving disk, in
each of the three apertures, is a different kind of glass—one
plain, clear glass, one fine ground glass, and one opal glass.
This arrangement enables the manipulator to judge with ac-

curacy as to the effect of his work on the negative, and
guides him in modifying the amount or style of the work he
is applying. Placed underneath the desk is a concave sil-
vered reflector, for throwing up a satisfactory light on the
negative; this is of grest value, either for daylight or artffi.
cial light. As the circular table or stage in the desk readily
revolves, the artist is enabled to bring the negative in a mo-
ment Into & satisfactory position for working on. By no
means the least important adjunct to this desk, says the
British Journal of Photography, is the magnifying gla's, at-
tached 1o n steady, movable arm of brass, with adjustment
10 place it in any position and at any focus to suit the artist.
The importance of steadiness in the position of the magnifier
cannot be over-estimated in saving the eyes of the workman,

elldilind

A Large Snake at the Zoo,

That enthusisstic naturalist and writer, Frank Buckland,
describes (in Land and Water) the recent arrival in London
of an ansconda from South Americs. He MY

“This immense snake s now safely housed in the snake
house in the Zoological Gardens, under the parental care of
Holland, who has for many years 5o ably managed the
snakes, poisonous and non-poisonous.  Our visitor arrived
at Liverpool in a Jarge box. Intelligence was given to Mr,
Bartlett, who proceeded to Liverpool to Inspect him, o
matter of considerable difficulty. Tt will not do to buy an
expensive snake of this kind without a warranty. Snakes
are very liable to canker in the mouth. The gums get swollen
and flabby, and completely conceal the teeth, so that the heast
cannot feed. Again, If snakes sre injured in the capture,

LITTLES SNOW PLOW,

or two of his body. The anaconda has not poisonous teeth,
but has great and dangerous powers of crushing, The box

that he is over two feet round the body. At present he is
thin, and his skin fits him very loosely. It is hoped that he
will soon begin to feed. Mr. Bartlett, with his usual in-
genuity, has found out how to make Mr. Anaconda feed. He
covers his bath over at night, and puts therein with the
snake a duck. The duck is always gone in the morning, and
the snake appears fatter, Anaconda is decidedly nocturnal
and aguaticin his habits. Like our own British snake, it is
found in marshy, damp placcs, and he feeds upon animals
which come down to drink at night. Mz, Bartlett has ascer-
tained that the last meal of this snake had consisted of a young
peccary, the horny part of the hoofs having been discovered
in the stones at the bottom of the cage; there are also the
hairs of another animal, which has to be diagnosed by micro-
scopists. This tropical American snake is also called the
aboma. The provincial name is e traga venado, or the deer
swallower. He never interferes with men, although of course
he will take his own part if attacked. It is greatly to be
hoped that this magnificent snake will in time get an appetite
and recover from his travel-worn appearance. His color
may be described as buff, with very dark markings on the
upper parts. His companion in the cage is a magnificent
reticulated python (ular sawa), caught at Penang. He has
been at the gardens since August, 1876, and has not eaten
anything since he arrived. He shed his skin recently, and
is now most lovely to behold. It would be impossible
to describe the tints of the new skin (a splendid lacing of
bronze, blue, gold, and black), except by saying that they
are quite as gorgeous asa peacock’s plumage.
“1 have had some snake skins tanned, a lady having prom-
ised to weara dress ornamented with them.  Eve dressed in
snake skins is too good a point to be overlooked.”
D
A Fountaln on a Spire,
The Virginia (Nev.) Enterprise of March 6 says: “ Last
evening, about 4 o'clock, the eyes of hundreds of persons on
the streets were directed towards the top of the spire of the
new Catholic church, where was seen a fountain spouting
numerous jets high in the nir. A large iron pipe Is carried
up through the stecple and up the large cross surmounting
the same. The pipe then takes the form of the cross, behind
which it is hidden, and from holes perforated at proper in-
tervals the jets are sont up.  From the top of the cross and
from the end of each arm large strosms ascend to the height
of about 25 feet, and betweon these are thrown up n great
number of smaller jots,  The helght of the top of the cross
from the ground is 170 foet, and last evening, the air being
calm, the numerows jots spread out in the shape of a fan,
The rays of the declining sun fell upon the jets and spray st
just the proper angle to light up and bring out the whole In
a beautiful roseate glow which surrounded the top of the
cross like a glory, This novel fountain was not constructed
for mere ornament. It is Intended for use, In case of the
breaking out of a large fire, as a protection to the spire and
roof of the church. It Is but the work of a moment to turn
on the water and drench the spire, The height to which the
water is thrown above the cross shows the groat force of the
water works of the city."
- -—

Now 18 the time to purify your chicken houses to provent
disesse,  Burning sulphur in the houses; sprinkling with
earbolie acld; whitewashing with hot lime; cleaning out
frequently ; providing new nests; providing Hberally, ashos,
charcoal, burnt oyster sholls, lime, gravel, pure water, will

they frequently die In consequence

It was necessary to

all aid In stopping or warding off disease.
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moved by ascrew. By ealey.
Iation the author had deter.
mined, first of all, and noted

upon the exterior, the differ.
, ent heights that the camers,
should occupy, in order (o se-
cure enlargements with the
various powers employed, the
= image refracted by the lens
being projected upon the fo
cussing screen of the cameny
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with the snake weighed over 2 cwt. It was with much |
dodging that Anasconda was conducted by two keepers to his |
new quarters, where he at once retreated into a bath of warm | even taking the trouble to look at the image upon the
water, from which as yet he has only emerged once or twice. | ground glass, he forthwith proceeds to put a sensitive plate
It is difficult to give the exact length of the snake, as he is | into the apparatus. When the exposure is at an end, the
not to be measured with as much facility as a fathom of rope. | eliché is developed in the ordinary way. The advantages
He is now lying in three parallel folds in his bath; we know | claimed by Dr. Fayel for this mode of operating are the
the length of the bath, and we calculate his length to be be- | following: 1. It furnishes to the physiologist the possibil-
tween eighteen and twenty feet—a tremendous fellow! It/
was impossible to get s tape measure round him; but having |
measured his diameter in his thickest part, we conclude:'

of the same size exactly ns it
is seen with the eye. Matters
thus regulated, M. Fayel takes
the microscopical preparation

gums. It was with some difficulty that Mr. Bartlett got his | it is desired to enlarge, and reproduces and examines it
head back into the box, without letting out more than a foot |

under the microscope; and when the latter has been properly
focussed, the camers is put in its place, without touch-
ing either the microscope or the preparation, the eyeplece re-
maining in its place. He brings the lens down to the point
corresponding to the scale referred to above, and, without

ity of taking a photographic image of any object visible
under the microscope, no matter to what scale it is enlarged.
2. It permits the production of an image without touching
the microscope or the object or preparation under it—there
is no need even to focus after the camers has been adjusted,
because this is done automatically, and always remains the
same. 3. It yields an image of the dimensions precisely of
that seen through the eyepiece; and, finally, it allows one to
transfer to a competent operator all the photographic labors
connected with the affair. The micro-photographs presented
to the Academy of Sciences as the fruits of this apparatus
were of a most interesting and remarkable character,

A NEW SODA-CARBONATING APPARATUS.

James McCloskey, of East Cambridge, Mass., has patented
through the Scientific American Patent Agency, January 30,
1877, a new appamtus for carbonating soda, which we illus-
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trate herewith. Ith.M:&:;M.M-
zontal perforated partition, C, near ) _ a number
of removable shouldered pins, E, that rest in the perforations
of the partition, and mmmmmhw
with soda ash, leaving corresponding in the con-
tents of the chamber. Fand G are gas pipes, and His a
steampipe, for wmmmmmmm
itating the process of carbonizing. !I_upulldn_lnplpo
for heating and drying the soda, should it become too moist
to grind.

s Introduced through citber or both of the pipes, F G, and
mmu_mum.«mwwmmnm
mwmﬂumﬂulmomw
of surface to the sction of the gas; hence the process is facill-
tated. '
mdvmmddmdfmmwmmwh
the procoss i completed in much less timo than by the ordi-
nary method, and the discoloration commonly g
tho wooden trays is entirely obviated.
Booy Corar Vawxum vou Coscmuaxens’ Use. —Fuse
Ihs. fine African mm&nﬂl?’ clarified fied o)
or

slowly until quite stringy, mix with 815 gallons t
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THE PROPAGATION OF mﬂm‘ﬂ;mh

Physiologists differ widely on the question as to whether
moter and sensory nerves are ldenuulz:dwomt in their for.
mation and capabilities: in other words, whether a sensory
nerve may conduct excitations having for their result a bodily
movement, or vice cerss. It is not even definitely known
whether an excitation of a nerve near the middle of the lat-
tor propagates jtself simultancously in both directions, cen-
tripetal and centrifugal,  In order to obtain some data on
this Intoresting subject, M, Paul Bert hag recently made somo
curious experiments, an necount of which, with the accom-
panying illustrations, wo find in La Nature.

If ut any point of its longth, says M. Bert, a sensory nerve
bo pricked, the pain experienced indicates quite clearly that
the oxcitation is propagated in contripetal direction. We
have no similar certain knowledge that centrifugal propaga-

tion occurs, for the simple reason that at the terminal ex- |

tremity of the nerve there is no perceptive nervous apparatus,
Now if we can succeed In placing that extremity in connee-
tion with a perceptive conter—that is to say, with the brain—
then, if we find sensation, it must follow that centrifugal
propagation takes place.

|

FIG. 1.—M. BERT'S EXPERIMENTS ON THE NERVES.

A rat was the subject of the experiment thus indicated.
The skin was removed from the end of the tail of the animal
for a distance of nearly an inch; and an orifice being made
above the spine, the exposed end of the tail was inserted in
the cellular subcutaneous tissne. A few sutures sufficed to
keep the parts in place, and eventually complete adherence
was obtained.

At the end of eight months the tail was cut at about the
middle; so that the animal had two tails apparently—one
growing out of the back, the other in natural position. Im-
mediately after the section, the dorsal portion was manifestly
sensitive; as, when it was pinched, the rat squealed, and at
tempted to cscape. 1t was therefore evident that, in this
fragment of the tail, excitation of the sensory nerves was
propagated from the large to the smaller end—that is to say,
in inverse direction to the supposed normal course. What
bad occurred?

The sensitive nerves, says M. Bert, which extended to the
end of the tail, wounded by the removal of the skin, united |
with the nerves of the dorsal region, which had chwise!
been cut in making the necessary orifice.  After a sufficient
period, the nervous cicatrix became capable of passing vi- |
brations. Then, when the end of the dorsal tail was pinched, |
the vibration traveled in the excited caudal nerve, traversed |
the cicatrix, and followed the dorso-cutaneous nerve to the |
spinal marrow, which conducted it to the brain, which organ
translated the vibration into a sengation of pnin.  This will
be clearly understood from Fig, 2, in which M E is the spinal
marrow, and N O one of the nerve fllaments passing to the
end of the tail, the extremity of which was exposed. G is
its ganglion, N one of the nervous filaments in the back ex- |
posed when the orifice was made, O the nervous cicatrix |
formed when the nerves united, 8 the peint of section of the
tall, and a & arrows indicating the two directions in which
the excitations which determine sensibllity are propagated,

FIG. £-M, BERI'S EXPERIMENTS ON THE NERVES,

On the second day after the section was effected, the sen
sibility of the dorsal tall diminished and finnlly disappensred
altogether,  Examination with the microscope showed that
the nerves of this portion bad undergone the usual alterations
of nerves separated from their trophic centers, and that this
had taken place in part under the skin as well a8 that outside,

at tholr alr extremities: namely, nervous motor cellule and
muscular fiber for motor norves, receptive nervous cellule and
impressionable termination for sensory nerves.
Clothes Plns,
The Newnark Advertiser suys: Insignificant as the common
wooden clothes pin is itself, its manufacture forms no mean
part in American industries, snd the numerous factories in
New England and other States furnish employment to thou-
sands of people. There aro several large clothes pin
manufactories in Pennsylvania and Ohio, and one in the
vicinity of Saratoga, N. Y., ench of which is capable of
turning out a thousand boxes, or 72,000 pins, per week.
There are soveral small factories seattered throughout Massa-
chusotts, New Hampshire and Vermont, and all are run by
water power. As a rule, those engaged in the manufac-
ture of clothes pins are Quakers. Beech, white birch, and
poplar are the woods used in making the article, the birch
and poplar being considered the best. The machinery em-
ployed is very simple. Tho wood is first sawed into logs
four feet in length, and then cut into small square sticks by
means of a cutting machine. Each stick, after being rounded
in a lathe, is passed into another machine which throws out a
number of perfectly formed pins at one cut and with great
rapidity. The pins are then thrown into a large revolving
cylinder and smoothed by friction with each other, New
York nnd Boston are the principal markets for this ware, and
henco they are shipped in large quantities to the West, and
to England and Australia. Over 100,000'boxes of pins are
annually sent to England, and o corresponding number to
Melbourne, S8ydney, New Zealand, and the Sandwich Islands,
Owing to the depression in business, during the past two
years prices have fallen off 25 per cent, and some of the
manufacturers in New England have ceased operations be-
cause they could buy cheaper from the West than they could
manufacture themselves, besides saving the expense of
packing and transportation. The price depends entirely
upon the finish and number ina box.

SIS
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An Observatory on Etna,

Professor Tacchini sends us a note read before che Genoese
Academy on September 23, 1876, entitled, ““ On the Conve-
nience and Utility of Erecting an Astronomico-Meteorological
Station on Mount Etna,” in which, after describing his ex-
periences during a brief ascent on September 15 and 18, he
expresses his views with regard to the establishment and most
desirable fitting of an observatory on the mountain, to be
mainly devoted to spectroscopic and meteorological observa-
tions.

Professor Tacchini ascended on the morning of September
15 from Catania to the station occupied by a party of the
English and American expeditions on the occasion of the
total solar eclipse of December, 1870, and found there a
diminution of temperature of 73'8° Fah. He had taken with

| him a Dollond telescope of 8] inches aperture, a spectroscope

of strong dispersion by Tauber, a small spectroscope of
Janssen, an aneroid barometer, thermometers, and a pola-
riscope. At 10h. 80m. A M., on the 16th, a few detached
clouds only being present, ho remarked that the blue of the
sky was much deeper than at Palermo or Catanin,  The solar
light had a special character, it seemed whiter and more tran-
quil, as though due to artificial illumination by magnetism.
Viewing the sun rapidly with the naked eye, it was seen as
a black disk surrounded by anaurcola of limited extent, pro-
jected on the blue ground of the sky, On interposing an
opaque body before the disk the aureola was seon better, but
always limited, and the pure blue sky terminated the same,
which extended to rather more than half the solar radius;
with the naked eye it was difficult to judge if the aureoln was
of equal breadth all round the disk, and the only thing well
marked was the difference from the view obtalned at the
level of the sea; while the sky is ordinarily whitish about the
sun, on Etnn it remained blue, and the aurcola nequired n
better defined contour.  'With o helioscope the aurcols was
much better seen, and its border appeared irregular, and as
though it were rather more extended at four points, which,

| at noon, corresponded to the extremitics of the vertical and

horizontal dinmeters of the disk. At 3 P.M,, after interrup.
tions from clouds (which in passing rapidly at short intervals
produced a striking effect by the formation of a stupendous
series of colored rings round the sun, containing all the gra
dations of color In the spectrum, s phenomenon new to Pro
fessor Tacchind), the Tanber spectroscope was applied to the
telescope for examination of the solar spectrum, and the ob

| Berver expresscs his surprise at the fine definition of the lines |
{and the extraordinary distinetness of the whole; the chromo

;uph--n- was bright

In the evening, at 10h., the spectacle of the starlit sky was
novel and enchanting.  Sirlus appenred to rival YVonus, the
finor constellntions nequired nn altogother specinl nspect, nnd
the appearance of the Via Lactea wos mstounding.  The im
age of the planet Saturn was admirable, and the pecullaritios
of the ring and belt wore seen to much greator ndyvantage
than ot Palermo, shortly before leaving,  Venusaffordod ro

chromosphere was magnificent; the inversion of the magne-
slum and of 1,474 was immedistely evident, which was not
seen at Palermo with the same telescope.

With regard to the proposed observatory, which Professor
Tacchini Is desirous should be an accomplished fact before
the meeting of the scientific bodies st Rome in Beptember
next, he proposes that it should be erected at the Caxina degl’
Inglesi, and should be named after Bellini, and that it should
belong to the University of Catania. He suggests that it
ought to be provided with a refractor of first-rate quality and
of nt least about 63 inches aperture; and he advises that, while
the meteorological instruments, which should be adapted to
the requirements of the day, as Indicated by the London
Congress, would remain constantly at the Bellinl Observa-
tory, a duplicate mounting might be provided for the refrac-
tor at some spot within the University of Catania, with its
proper dome, the other being fixed on Etna: so that, while
from June to the end of September astronomical observations
could be carried on upon the mountain, during the winter
they might be made at Catania, where the sky is a very good
one; the astronomer would thus have only the object glass
with its tube to transport to and fro. Professor Tacchini
further suggests that accommodation for visitors should be
provided, with the view to incressing their numbers, and
that a certain payment should be made by them, to go
towards the maintenance of the Obgervatory and its cus-
todian.

We wish every success to the scheme thus energetically
brought before the Italinn authorities by Professor Tacchini,
and have no hesitation in predicting important gains to
Heience from its adoption.—Nature,

IMPROVED GRAIN SAMPLER.

We illustrate herewith n simple device for sampling grain
in bags or in bulk. A isa pointed tube, which is provided
with an aperture, C, in one
side. A tubular handle, D, is
attached, and a valve, E, is
provided for closing the aper-
ture. A rod, F. is centrally
attached to the valve, E, and
runs through the handle, D,
and is provided with a handle,
G. A coll spring, H, is
placed in the tube, A, be-
tween the coned end and the
valve, E, for closing the said
valve. When a sample from
the interior of a body of grain
is required, the tube, A, is
forced into the grain as far as
may be desired, when the
valve, E, is pushed back,
opening the aperture, C, al-
lowing the grain to run into
and partially fill the tube, A,
The rod, F, being released,
the spring, H, returns the
valve to its normal position.
The instrument is removed
from the bulk of the grain,
and the contained sample is
poured through either arm
of the tubular handle, The
conieal end permits the in-
sortion of the tube in bags by
displacing the meshes of the
materinl of the bag as the
tubo Is forcoed in,

Patented through the Scientific American Patent Agency
December 8, 1876, by Mr, J. F. Gent, of Columbus, Ind.

A —
A Salmon's Endurance,

o O

Land and Water relates the following, concerning o re-
markable battle lasting for sixteen hours, between o plucky
sportsman and an obdurate salmon, before the latter was
[ oonquered: “On Friday, at four P, M., Mr. A. Crawshay

hooked a fish below Huughton Castle, but did not land l\il;l
‘lill Saturday morning, the 24th iost, at elght A. M. Im-
| mediately after being hooked, the fish went down the river,
I taking out upwards of 100 yards of line. The water being
strong and the fish detormined, it was impossible to get him
back. A wood by the water side made it equally impossible
for Mr. Crawshay to follow his flsh, and so things remained
until a boat was brought at daylight next morning from
some distance, by which means the wood wos passed, and
the fiah ot last landed on a gravel bed, in the presence of
many spectators, some of whom had passed the night with
the angler,  The flsh was o splendid male, forty inches long,

and twonty-two Inches girth; wolght, 25§ 1hs,"”
e - -

Fortland Coment.

Mr. L J. Mann, assistant engineer, Port and Docks Office,

Dublin, has made experiments upon the qualities of Port-

although the appendage had grown to the animal and seemed | markable proof of the rare quality of the aky of Bton,  The | land cement, which prove that coarsely ground cement when
healthy and vigorous, The nerves in the true tail were, on | planct shown with a powerful light, which onst shadows | used neat (without sand) is stronger than finely ground

the contrary, perfectly free from degeneration.

| during the ascent of the mountaing it scintillated frequently

| coment; but when used with sand, us in concrete and mor-

M. Bert's conclusions nre that an excitation in n sensory s | like o star.  The telescope showed, on the northern part of | tar, it was found that cement containing only twentyfive
propaguted simultancously both centripatally and centri- | the phase, an oblong space, less uminated than the rest of | per cent of coarse cement particles had but half the strength

fugally; and he thinks the same holds true for motor nerves

It 15 also very probable that, as Vulpian has shown, nerves |

wre simple conduetors, which are differentiated only by their
mode of working, which depends upon the apparatus existing

[ the disk, which Professor Tacchini says was ** slcurnmente

uns macchin del planeta.”

morning, whoen the sun had sttained an altitude of 10%, The

Spectroscople obwervations were renowod on the hvllu\\'ill].z|

of mortar mixed with fine cement, the cement used being in

| each caso four woeks old. On the other hand, extremeoly
fine sand diminishod tho strength of the mortar to less than
one halt of that which was mixed with cosrse sand.

|




Scientific Amevican,

some truth, Is yot enough in error to deserve notice.

= [Contined from first page.] 4
¢ above mentioned. forward is suitably connected | me to say in the beginning that I am not one of those *“ somi.
; . o 2 " who, o use Mr, Hill's expression, have been

Ing

wecond pivoted that, when the first bar has a | mechanics :
‘I:;Il L# ‘::.:':ﬂ.:“ is, through the connection, | ** peddling " balance slide valves. I am simply & mechanic
transmitted to the second bar. To the rear extremity of the | who, in common with n great army of similarly situated
latter is attschod a chaln which passes around and

i secured | men, contrive to gather up from year to year considerablo
small cam . 1. I is a larger cam, rigidly at- | information from the columns of the SCIENTIFIC AMERICAN,
m to llud bon:.wlzkingon the un:s:pln)t as cam, H. | and it is because so many young mechanics make that paper
Around cam, T, and sccured to it, is another chain, which | their textbook that I venture to offer objections to Mr, Hill's
over n gl:ldﬂ pulley at the rear end of the platform | conclusions. There are In the country mechanies who have
and is fastoned to the eaboose car.  The peripheries of each | invented, and no doubt to some extent ** peddled,” balance

of these cams, or rather cocentrics, gradually increase from | slide valves, and who, in point of ability, might not suffer

the point of connection of the cables, so that the cabooso is  in comparison even with Mr, Hill himself, and it cortainly |

thus mado toserve as u counterweight to the rosistance of the | does not nssist his argument to dispamgo these men at s

!
Allow

plows and drag, adapting itself readily to increased or de-
creasod strain, '
The present invention is one of a scries designed for gra-
ding railroad beds in all situations, except through stone, and
also to keep the same in repair.  Two other machines have
been dovised, one to make a “cut” and a “fill,” and the |
other for ditching purposes. .
Parties who will interest themselves in the securing of .
contracts for use of the device above deseribed are invited |
to address the inventor, Mr. J. J. Harden, 83 West Van

Buren street, Chicago, TIL

Communications.

Our Washington Correspondence,
To the Editor of the Soientific American !

Notwithstanding the general stagnation of business, the
issue of patents still keeps on, the hard times appearing to
have sharpened the wits of our inventors, thus proving, in
more senses than one, that ‘““necessity is the mother of in-
vention,” and causing the business of the Office to inecrease
very much of late. The issue of March 6 was about four
hundred, including patents, reissues, designs, trade marks,
and labels.

An examination of the list of the acts of Congress of the
last session that received the signature of the President shows
but three relating to patents, namely, the acts for the relief
of Henry Voelter, T. Bussell, and W. W. Hubbard. The
first two of these is to authorize the Commissioner of Patents
to extend the patents of the two gentlemen named, the first
for a process for the manufacture of paper pulp from wood
and the other for a car spring. The last act, according to the
title, is 1o make compensation for the past making, using, or
vending of his patent explogive shell fuses and percussion ex-
ploders by the United States.," There were other patent ex-
tension cases passed, but failed to meet the approval of the
President, and hence have not become laws. No sewing
machine patents have been extended, and it therefore ap
pears that the monopoly of the sewing machine combination
is about to end, and that about May next the prices of sew-
ing machines will drop to a reasonable figure, or as soon
thereafter as other manufacturers can supply the market.

Mr. Nathan Appleton has been in consultation with the
late Centennial authorities at Philadelphia, and, as a result,
has presented to Secretary Evartsa sketch of an organization
for the proposed American exhibit at the rext Paris Exposi-
tion, together with an estimate of the necessary expenses.
He estimates that £300,000 is the least amount with which a
proper exhibition can be made,and this on the supposition that
the goods will be received at New York in government ware-
houses and shipped to Havre in United States Government
vessels. He believes, however, that £500,000 should be ap- |

propristed to do the’country credit at Paris. The gentlemen |
who are shaping the present movement entertain strong
hopes that the President will be able in some way to geeept
the invitation of the French republic at an early date, as they
find there is & general desire among Americans to take part
in the Exposition.

I hear of no changes worth noting in the officials of the
Patent Office, although rumors of the proposed removal of
the Commissioner and his assistant have been flying around
of Iate; but I have been unable to trace these rumors to any |
reliable source, and it is generally believed there is no |
foundation for them, as the new Secretary of the Interior is |
said to be s strong believer in civil service reform, and he |
would have to stultify his past record to make these removals. |
He is said to be now engaged in framing his views in relation
to the civil service into the form of a code of rules to govern
the department over which he presides, and which will, it is
believed, form the basis of the government of the other de-

commencement. Somo of theso inventors have, as is woll
known, supplemented fuir sclentific attalnments by exhaust

fve practical experiments; and while they do not elaim to
gave 25 to 850 per centum ” they do claim toshow a slight
saving in fuel, a very material saving in ecoentrio and con-

nection to valve, and undoubtedly considerably more than

[ the highest figure named by Mr, Hill in tho wear of valve

and seat and consequent “ blowing,” Mr, Hill Is certainly
to be commiserated if, in all his varied experienceo, ** there is
not & single relieved valvo in use " that does not leak to the
extent he indicates; and ho may be assured that hoe can find

= gsevernl of them in this section which have been running

from two to five years without any repairs whatever. Al
the leak from the packing of these valves passes directly
into the engine room without becoming a nulsance at that.
So much for Mr. Hill's gratuitous attack upon the venders of
balance valves.

In regard to that very useful and somewhat intelligent
class, engine builders, whom he tells with so much modesty
that they have always been in the wrong as to the pressure
on a slide valve, it isto be presumed they will hold their “erro-
neous ideas" motwithstanding the demonstration which
makes the case much clearer to Mr. Hill than to men who
know better by experience. There need be no question in
any one's mind, if he obtain his data for balancing slide

[APrIL 14, 1877.

The Frost Plant of Russin,

Tv the Editor of tha Scientific American :
In your issuo of Fobrunry 24, I see a picture of what is en.
titled ** The Frost Plant of Russia.” I have seen the identi.

cal phenomenon on a cortain kind of weed stalks in Fayotts
county, Tenn. While teaching a country school in that county,
in 1878-4, my wchool children and I gathered the “frost
flowers " froquently.  They were most besutiful in the morn-
ing, and usually melted away during the day when the sun
shone, I do not think that snow had any influence over them,

and am of Dr. Darlington’s opinion as to their formation.
Fall River, Mass, T. R. VESTAL.

Beavers In Callfornia,

The Stockton (Cal.) Independent publishes the following:
** Ax the tules of this vicinity abound in beaver, numbers of
hunters and trappers have made an excellent living in cap-
turing them for their pelts, The latter are worth £2.50 each,
and an industrions trapper can catch from 30 to 50 P
month. In the equable climate of California the time of
year seems (o have no especial effect on the excellence of the
beaver fur, it being equally good in summer and winter,
The trapper can, therefore, pursue his avoecation uninter-
ruptedly the year through. With the beaver he can catch
and the other game he can send to market, an industrions
mun can make £100 a month and live as bis own master,
The trapper's outfit for the San Joaquin tules is a peculiar
one. Two hunters usually join together in the outfit of an
ark, or flonting house, with which they paddle out through
| the innumerable sloughs that intersect the pathless jungle of
tules. The ark affords one small room or cabin, provided
! with*sleeping bunks, and furnished with a stove and com-
' plete culinary outfit. In this ark the hunter lives in com-
| fort, always having a shelter, while its compact shape and
sizo allows it to float in the smallest stream, thus bringing

the hunter and his home in the very midst of his game.”

A New Fire Extinguisher.
A new fire-extinguishing chemical compound has been

valves from these conclusions, that it willnot require even a | lately devised, which, in its application for extinguishing
“very short time” for them to become so leaky as to be | fires, is quite different from the fire annihilators in general
voted a nuisance. In fact, wero Mr. Hill to construct a use. The new composition is a mixture of chemicals which,
valve of the dimensions indicated in his article, deducting as | on being ignited, evolve sulphurous acid and carbonic acid
constant counterpressure s steam post and additional area, | gases, which fill the apartment or building, producing an at-
which at full steam chest pressure shall be the equivalent of the ‘ mosphere which smothers combustion. A successful trial
highest pressure reached by compression acting constantly  of the invention was recently had in front of the City Hall

upon the exhaust cavity of the valve, allowing besides a
liberal margin for holding the weight of valve, there is no
doubt any of the ‘“half mechanics™ would guarantee his
valve to stay anywhere else in the chest rather than in its
proper place against its seat.
Troy, N. Y. Nor A PeppLER.
—_ ——eetre— -

Facts In Nature.
T the Editor of the Scientific American :

Iread in your jouraal for March 17 an article entitled
“Do Snakes Catch Fish?” Perhaps it is not a generally
known fact, but n. <t of our water snakes are expert fishers,
Especially so is our common species, fropidonotus sipedon,
Linn. Last sprir~ my brother witnessed the capture of a
water snake in a small stream flowing into the Schuylkill
The stomach of the snake was observed to be greatly dis-
tended, and on being cut open, to ascertain the cause, a large
catfish, apparently just swallowed, was extricated. The
snake measured two and a half feet in length, and the catfish

| seven inches. The fish was fully armed with the long sharp

spines common to the genus, and must have proved a reluc-
tant dinner, dying ‘“ game to the last."”
I once saw a water snake in full chase of an eel. I was

! in this city.

A board shanty, 13 feet square and 10 feet high, was
erected to represent an apartment, and fornished with a
door, window, and a stovepipe coming through the roof.
The interior was coated with tar. On a tench were placed
seven basins containing benzine, coal oil, and naphtha. In
one corner was a 10 Ibs. box of the extinguishing compound,
with a fuse attached to it running round the walls, on the
self-igniting plan. The combustibles were set on fire, and
in an instant the interior was one sheet of tlame, bursting
out through the door, window, stovepipe, and every aper-
ture. A few moments after the compound was ignited, the
gases that were generated therefrom instantly subdued the
flames; and in less than half a minute the fire was entirely
extinguished.

The new substance is called ““ Reec’s Compound Fire Ex-
tingnisher.” G. J. Crikelair, of 203 Broadway, is the general
agent for New York, New Jersey, and Connecticut.

Good Forgers,
The question has often been asked us, says the Carriage
‘ Monthly, *“ How is it that some smiths are able to make better
forgings than others?” or “ How is it that ——is always
| s0 successful with his welds?” The secret of all this is in

sitting on a small rock, quite near the surface of the stream, \first knowing how, and after knowing how, in doing,
and observed them well. As they passed me, the eel led by | or trying to perform, what we know. The knowing
about two feet; and as far as they wero visible, the snake | Smith so lays out his work at the close of the day that his
seemed to be gaining ground. But although I dropped my | first work in the morning will be the heaviest, and such as
rod, and soaked my lower extremities considerably in the at- requires but little welding. By doing this he not only leaves
tempt, I was unable to see the termination of the affair. The the lighter portion of his labors for the waning of “"f day
snake appeared to be three feet in length, and the cel about | 4nd also the tiring of his arm, but he removes the chill from
the same size, certainly not more than two inches less, Fro. ’ the anvil and other tools to such an extent as to pum&m
fessor Allen once =aw a water snake hauled from the water iron from becoming chilled before the weld is properly made.
and killed, that had a live pickerel in its mouth a foot in His fire is always clean. His tool m"“m‘hm’
length. thus enabling him to grasp the required tool at the proper
| The common water snake does not always capture its prey time. He never places his iron in the firo & mdm
| by a fair chase. T have several times scen it lying in wait | until, with a file, he has mmme” The ice-
'among rocks and stones, with its head and part of its neck | cold anvil will chill the thin part of the “scafl,” and pre-

| only visible; and when a fish or tadpole swam by, it would vent the welding of that portion. It is impossible to take a

partments in the matter of appointments, ete. It is reported
that he has signified his intention of making no removals
where the Incumbent proves qualified, diligent, and efficient, |
and it is therefore hoped that all the trustworthy officials in |
the Patent Office will retain their positions, '

The Post Office has invited tenders for the contract to man- }
ufscture postal cards for the next four years, from which it
appears that, during the last fiseal year, 150,815,000 cards
were issued; and it s expected that the issues for the current
year will be about 180,000,000, Ttis thought that the num-
ber required during the next contract term will reach the
enormous number of 1,000,000,000 at least,

‘Washington, D, C. OCOASIONAL.

Friction of Slide Valves,
To the Edito, of the Beientiflc American :

In your BurrLeMext, No. 02, there s an article by Mr.
Hill on the friction of slide valves, which, while it contains

clean heat with a fire full of slag. If you have to hunt five

instantaneously dart forward and seize the unknowing tres- \ you. to hunt fiv
minutes for a tool, your iron has become cold, and unless

ASSCT,
Philadelphia, Pa.

C. F. Sgiss, | you remove the scales and other matter, your forgings will
s e not be perfect.
it
TALionns for Mews Saw W ot Sawdust in Rough Casting.

To the Editor of the Scientific American ; Sichr recommends very highly the use of sawdust in mor-
Those who wish to duplicate the above named patterns  tar, as superior evon to hair for the prevention of M"'
find the use of impression paper tedious and inaccurate. My 'and subsequent peoling off, of rough casting under the ac
method is as follows: Take two pieces of wood of proper tion of storms and frost. His own house, exposed o p
size, cut any number of sheets of common writing paper to longed storms on the seacoast, had of m”h
| the same size as the wood, place the sheets on one piece and | ronewed each spring; and, after trying without effect a num-
| tack the other piece of wood to it with the paper between. | ber of substances to provent it, ho found sawdust perfectly
| Paste your design on ono side and saw through paper and satisfactory. It was first thoroughly dried, a sifted
all. Baw the holes first and then the outlines accurately; | through an ordinary grain sleve, hmw ATEOr par-
(and when done you will have as many beautiful designs ns | ticles. The mortar was mado by mixing one .
| you wish with the least possible labor, two of lime, two of sawdust, and five of sh
Fuer Saw, i

|” McLean, 1L dust being first well mixed dry with the cement and sand
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ol @ 410 A O . B July, | nearly all the others come on carly in

iron rollers of great foree, and are pressod into thin flakes, blossom in Ju _y{ “t;‘l;(ﬂ‘:l‘:'l‘l':”) ,:‘,o ,::n.,vul g o S

1 of yollowish-groen color, Thismeal is placed that month. 1
Eul:l:i:ul:;:. wll’loh nre Iroxn tanks about 4 feet in (lh:mc!ur : go to seed, you will have a much greater profusion of bloom.
and 15 Inches deop.  These are double, the Inner vessel be- | If you do not remove faded fowers, but nllow them to per-
ing surrounded by steam at o pressure of 85 Ibs. to the inch. | fect seed, you will soon see that your plm.nn are losing n
The meal Is stirred and heated, being dry, for five minutes. | large share of their former glory, You can’t expect xf'plum.
This dry heat froes tho oil from its envelope. The meal is | to ripen seed and blossom profusely at the same time,
then scooped into strong sacks about 2 feet long and 10 ———t -0 —
inches wide, and placed between boards hinged together as Photo Magle Lantern Slides,
the covers of a book are. Several of these sacks are then piled | At a recent meeting of the photo section of the American
under n hydraulic pross of great force, and squeezed for five | Institute in this city, during s discussion on the above sub-
minutes; they are then passed to a second and heavier press | ject, Mr. Roche said that, for lantern slides, emulsion
for the same length of time, and then to a third press. The | plates gave the finest films, good bath plates next, and car-

! : 60 . :

+*The Departmont Is informed that the rinderpest is in- | oil runs from the prosses to a tank and settles during 12 or ! bon last; that silver pictures for transparencies gave bril
fectious as well as contagious, and that sheep, horses, and | 24 hours, It is then barreled for shipment. The cake ofglinncy and more contrast, and that many of the pictures ex-
: ' mbo mdln for its communication. It is also un- | cotton secd meal is taken out of the sack und stood on its | hibited were under-exposed and over-developed, thus giving
derstood M the litter upon which these snimuls sleep | edge In a rack to dry during three or four days. The cakes | too great a contrast and lucking in detail.  Pietures for the

i E

spreads the disease. While the Department has no authority

~ under the law to prohibit the importation of horses, sheep,

and swine, it desires that all measures practicable be taken
on the arrival of such animals from the countries named to
prevent the possibility of contagious diseases being communi-
eated thereby to stock in the United States.

** It is suggested that horses, sheep, and swine, coming from
any of the countries named, be examined by experts, and, if

necessary, quarantined for a reasonable time; to which itis | sweet taste of nuts. It is used, crude, for painting, umdi

apprehended that importers, as a rule, will offer no special

are then packed in strong sacks or are broken up and ground | lantern should be full of detail, soft and brilliant. Anything
into meal again to ship in bags. The most of it goes to Eng- ! approaching a veil or fog over the picture is fatal. The

land for cattle food and ax a fertilizer, Some of it Is sold in
this country as a fertilizer at $20 to 22 per ton. A ton of
seed produces about 20 gallons of oil, worth from 30 to 35
cents per gallon.

The crude oil thus made is sent to refiners in New Orleans,
Cincinnati, and New York. It has a yellow color and a

mixed with lard cil for lubricating. It is also mixed with

objection, as it is to the interest of all concerned to prevent | some lighter oil or spirit for miners' lamps, for which its

the spread of this disease in the United States. Blooded
stock coming from the countries named may be admitted
when accompanied by a consular certificate of non-infection,
as authorized by Department’s letter of the 16th of March
last, it being presumed that such stock is selected with care,

non-explosive quality makes it valuable. When reflned it is
difficult to tell all its uses. It is mixed with many other oils
and passes for them. Here in the South it is much used for
cooking in place of lard; and many a bottle bearing an as-
suring Frenth or Italian label for olive oil is filled with this

and that it would not be taken from herds which are infected | product of the cotton plant.—LZLetler from Alabama in New

with the diseases mentioned.”

Cotton Sced Oll-Its Manufacture and Uses,

Among the great number of special industries created by
cotton is the manufacture of oil from the seed. And although
this product does not compare in value with sheeting, shirt-
ing, yarn, thread, and the remarkable variety of other cotton
goods, yet the oil has even a closer connection with our
bodies than the shirts on our backs. But, not to begin with
the end, it is better to describe its manufacture before stating
its destination.

Probably there ought not to be a cotton seed oil mill in the
country, for the seed is valuable as manure and as food. Its
seed is a strong fertilizer when crushed and composted, or

York Times,
Cheerless Workshops,

There are scores of workshops in this and other countries
that are far from attractive in regard to their surroundings
and interior arrangements. Many of them are dark, crowd-
ed, dreary places, where a stated stint of labor is performed

to a prearranged agreement, for which a stipula-
ted price is paid; and were it not for the daily call of want,
there would be no incentive to labor. We have seen work-
shops that were dark and damp, destroying the health and
buoyancy of the spirits of the operatives, when a small sum
perhaps would add not on'y warmth and light, but fill the

Ihlgh lights should be armost clear glass. The opinions of
other members coincided with the remarks by Mr. Roche.
Mr. Newton, the President, remarked that he presumed
it was not generally known, even by emulsion workers,
what an increase of sensitiveness to the action of light was
produced on an emulsion plate by the application of the al-
kaline development. 1n this respect it differed entirely
from the action of an acid iron aeveloper on an ordinary
bath plate: whereas the iron developer on an ordinary bath
plate nearly destroys its sensitiveness to the action of light,
the effect of an alkaline developer on an emulsion plate in-
creases its sensitiveness at least a hundredfold. He also
stated that he had fogged an emulsion plate during develop-
ment with the light of a kerosene lamp turned low and pro-
tected with manilla wrupping paper. This was occasioned
by simply holding it a little too near the light to determine
the stage of development. The fog commenced nearest the
light, and diminished in the ratio of its distance from it. In
the center of the plate, beneath the rubber of the pheumatic
holder by which it was held, and where it was entirely pro-
tected from the action of light on the back, it was wholly
free from fog and remained perfectly clear. By exercising
- more care, in removing the lamp to a greater distance and
| protecting it with more thicknesses of paper, he met with no
'!funher difficulty. He gave it as his opinion that much of
| the trouble experienced by those trying emulsions arose from
| developing in too strong o light.
Mr. Roche stated that, in working some good emulsion,

place with plessant surroundings. The surroundings of the | the plate during development fogged. He therefore stopped

when rotted alone; or even when plowed under whole, it is a | place of labor have more influence upon the operative than | out ull light possible in the dark room, and then the plates
material return to the earth for its generosity. The dried | many are aware of. Givea mechanic clumsy tools to work | developed clean and perfectly free from fog, confirming the

plant itself has but little strength, but it helps to loosen stiff

soils, and therefore is plowed under or ullowed to rot on the | scarcely elbow room, and but little care exercised respecting
surfuce when the flold is preparcd for n new planting, The | proper ventilation and warmth, and he will become careless,

with, & rough, dirty bench to work upon, imperfect light, | remarks of the President on that subject.

-
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Chemlical Prizes,

seed, when prepared as a fertilizer by crushing, rotting, or | his work partaking of the character of his surroundings; he i Amon : &3 e
f : S : g the prizes offered by the German Ferein 2ur Be
by grinding the dried oil cakes, is used as guano, in hills|will think more of getting his wages at a certain time than of Jorderung des Gewerdflcisses, the following may prove of in-

of corn, in drills of other grain, or spread broadcast on
meadows and gardens, Another profitable use of the seed
on o farm s to boil it with corn or meal and give it to cattle.
It Is excellent feed for milch cows in this form, or as meal
made from the pressed oll cake.

The farmers who will sell their cotton seed at §7 per ton,
delivered at the railrond, are few in Alabama, happily for

the completion of his work. A few years of this experience terest to our readers:

will spoil almost any workman, no matter how goodhe maybe. | A silver medal, or its value, and 900 marks (about $200)
But give him, on the contrary, good tools to work with, | for an opaque red enamel for gold, silver, copper, and bronze,

and a nice place in which to perform work, and he will in-| A gold medal, or its value, and 3,000 marks, for a substi-

sensibly take more pains with it than in a badly armnged | tute for caoutchoue, the same for & suitable substitute for

apartment. In a pleasant room he will, of his own accord, | gutta percha.

"keep his tools and work in good order, and more cheerfully ' A prize of 1,000 marks for a concise, critical, and practi-

the improvement of the country. In Louisiana and Missis- perform the task assigned to him. A kind of magnetic | cal treatiso on cements; also 1,500 marks for the best inves

sippi, where the soil s rich and stock is scarce, the mills get
enough seed to be profitable factories, There are about 10

|

in thoso two States. Here there are but two, and they can- 'him stamped with the impress of the influence thus created. |

not get suflicient seed for continuous work. Georgia, which |

influence of the surroundings will infuse itself into the |y i
gation of the cause of a change in the zero point of ther-
openative, and his work will partake of that and go from mometers, with a method of preventing or remedying it

A prize of 2,000 marks for the best series of iron and man-
The above is from one of our exchanges, the name of ganeso alloys, at least twenty samples to be prepared, con-

I8 said to use now more fertilizers than any other State in the which, we regret to state, has been mislaid. The article

Union, has no ofl mill. This should be counted a great ad- | contains sensible advice, and we are sorry we cannot ecredit 3

dition to her thrift, if the bull can be pardoned.
The cotton seed as it comes from the gin has still some

cotton lint. It looks like a white cocoon, about one third of

an inch long and half as thick. In a mass the sceds adhere

the source of it

The Smithsonian Institution,
Professor Joseph Honry says that ho has been trying for

taining from 0°5 to 5 per cent of manganese.
. .o ro— -
Comparative Health of Clties,
The Health Bureau of the German Empire reports that
{during the week ending on the 27th of January last, the
| number of deaths to every hundred thousand of the inhab-

:

slightly together and look like a lot of dingy cotton waste. | years, in regard to the Smithsonian Institution, to get the | itants in the cities enumemted were as follows:
From such a heap they are shoveled Into a hopper, in which | government to understand that the great testator nover in- saasse v
u screw, revolving in a trough, divides them into small | tended, by his magnificent gift, to accumulate o mero de-

bunches and empties them into elevating cups on a belt.
This elevator empties them into s revolving screen with
meshes smaller than the sceds. Here the sand, dust, and
other small particles of extraneous matter are sifted out and

the seed passed into another elevator that empties it Into a
second revolving screen. This has meshes large enough to |

pass the seeds, but too small to pass the cotton husks or bolls,
sticks, stones, jack-knives, and horseshoes, that often come
with the sced. From there the seed passes into a gin, made
expressly for the purpose, to remove the short lint left on it
by the first gin. An elevator takes It to a huller for remov-
ing, or rather breaking, the shell. The huller Is a heavy
cylinder, provided with knives, that pass between teoth so
close together that the seeds are cut in two or three pleces,
The cotton ginned from the seed passes to a carding machine,
and is there carded for use. 1If is available for butts, and
other materials not requiring long fiber, It is used with sue-
ooss in the manufacture of cotton blankets, which, It seoms,
are highly recommended in this country.

The cracked seeds pass from the huller to a revolving
sleve, or separstor, that allows the meats to fall into a
trough, but retains the shells. These shells are passed by a
crute to the engine room for fuel. The meats go from the
separator to a reciprocating sleve, which passes the pure
meats through it, but retains the few shells with meats that
were not separsted, and sends these back to the separator
for s second sifting. The meats pass between two heavy

posit of sclentific works, but to collect all manner of new in.
formation for distribution among the nations of the earth.
He has at last sccomplished this, Chief-Justice Waite takes

the samo view, and the institution s now sending contribu- | §

tions of American discoverles, science, art, antiquities, his
tory, and Inventions generally, to more than 2,000 universi
ties and colleges In every elvilized portion of the globe, und
these in exchange return to us the printed evidence of their
own successful rescarchos In all thoso varfous studies and in
quiries.  Both these contributions from us to distant nations

and from the distant natlons to us are delivered free of oont, |

by order of the respective governments, Owing to eareful
investments in United Btatos securities, thore remaing to-day
to the credit of the Institute 8714,000, '
- -—
A Small Flower Gardon,

A writer in the Western Farm Journal recommends for o
small flower garden the following list, aa they do not require
treatment, aro good sturdy varietios, will stand neglect, yot
do well: Astors, balsams, dianthus, petunias, phlox, calliop.
sis, vorbonas, sweet peas, mignonette, cinnias, marigolds,
and portulacas.  The same writer again says: * The plants
I have named will afford a profusion of flowers from June to
October, Phlox will bo the first to blossom, snd then potu.
nias will come on, and both of these lowers continue to In-
crease In beauty until hard frosts come. Asters will be ln
perfection In August and September, Calllopsis beglos o

Barlin
Col

Apaiy
Rronswick .,

rague p
Amstordam. ...
..--'guun\lumv sans
; lu\lluuo. :

EunaaIacxessEncysEy

Rrussols
Paris

Five Thousand Dollars Roward for a New Inventlon.
The Directors of the London Genersl Omnibus Company
;um'r to award a prize of £1,000 for an invention or & scheme
for effectually recording or checking the receipts of their
| passengeny’ faros, and which may be accopted by them as be
{Ing %o effectual.  But the acceptance of any iovention or
schome Is to be entirely in the diseretion of the direetors,
who will not be bound to aceept any Invention or scheme at
all, nor to give any reason for non-acceplance.
e -—
To Pollsh Watch Wheels Without njuring Thom.
Tako a flat burnishing file, warm it over a spirit lamp,
and coat it lightly with beeswax. When cold, wipo off as
much of the beeswax as can be readily removed; and with
your flle thus prepared, polish the wheel, which should rest
on a plece of cork. Tho fnlsh will be of the finest Kind,

there will be no clogging, and the edges of the
will remain perfectly square, o
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Scientific American,

[ArriL 14, 1877.
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NEW MODE OF STOIPING LEAKS IN BOILER TUBES,
Mr. John MeConnell, of Glasgow, Scotland, has patented
the Sclentific American Patent Agency a deviee for

Joaks In Doiler tubes, which he elaims may be placed

in the tube when the boiler Is under full working pressure,
and without impairing the eficienoy of the tube, as shown
In the engraving. A isa tube of iron or other suitable ma-

SR

torial, which is bellshupoed et ench end, @, and In provided
with the collars, & which surround the tube st the
Juncture of the bollshaped and straight portions,
and are somewhat less in dinmoter than the interfor
of the tube to which the stopper s applied. B B
are gaskets of rubber, which have a form adapted
to tho space between the bellshaped portion of tho
tube and the inner surface of the boiler tube, and
are provided with a V groove, O, In their thicker or
inner edges. The stopper is applied to tho boiler
tube by moving it by any convenlent means to the
Jeak, and placing it so that one of the collars, 4, is
on each side of the lonk, as shown : when the pressure
of the steam or water will foree the rubber rings, B
B, outward, and throw tho lips or flanges formed by
the grooves, C, against the inner surface of the boiler
tube and the stopper, thus confining the leakage to
the small annular space that surrounds the stopper.
e — - —-
Hydriodate of Morphine.

This new compound, which permits of being used
in medicine, has been prepared by Ernst Schmidt
both by dissolving morphine in hydriodic acid and
by the nction of acotate of morphine on iodide of

. um. The product in both cases was identi-

cal. Both crystallize in long needles, with silky '
luster and grouped in rosettes. The composition is
represented by the formula Cy; Hye NO, HY, and 2H,
0. When heated to the temperature of boiling
water, it loses the two molecules of water, but re-
covers them on exposure to the air. It is but slight-
Iy soluble in cold water, more so in hot water. The
hydrobromate of morphine is very similar to the
above, crystallizes like it, and the crystals also con-
tain two molecules of water.

frid
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A NEW PERFUME BOTTLE.

The annexed engraving represents an ingenious little nov-
elty designed for attachment to perfume bottles, It isnotan
atomizer, but rather a miniature submerged pump, which,
on being operated, forces up a small jet of the liquid against
the hand or handkerchief. The stopper of the bottle, Fig.
1, i8 arranged in any convenient way to allow the passage of
a hollow piston rod, A, Fig. 2, which terminates in a piston
inclosed in the case, B. The latter is simply struck, in two
portions, out of their metal, and has apertures above and a
simple valve below. The piston rod is sustained by a spiral
spring, and terminates above in a hollow button in which a

hole is made, On presaing on the button, the piston is forced
down, the valve in the bottom of the case, B, closes, and the
liquid beneath the piston is driven up through the hollow
rod and emerges in a fine jet from the button. There is a
screw thread on the bottle or stopper to receive the cap, C,
for covering the button during transportation.

The advantage of the device Is that it prevents waste of
the perfume, which is the case when the contents of a bottle
is shaken carelessly on the handkerchief, or when the bottle
I8 Jeft unstoppered. It is also a convenient arrangement for
the tollet table, as a alight touch on the button causes the es-
cape of a supply without lifting the bottle. The metal parts
can be cheaply made by mnchinery, so that the dealer can
sell bottles of perfurnery provided with the device at quiten
small sdditional price,

Patented through the Sclentific American Patent Agenocy,
January 14, 1878, For further particulars relative to sale of
patent, address the inventor, Mr. W. 8. Ward, P. O. Box
4,175, New York city.

-G —

Prorreson Mansn, of Yale College, has received from
the Geological Society of London a medal known as the
Bigsby Medal, accompanied by a letter speaking in flatter-

Learn the Value of Monoy.

A sllver dollar represents n day’s work of tho Iaborer, If
it 1s given to a boy, he has no idea of what it has cost, or of
what It Is worth.  He would be as likely to give a dollar as
u dimo for & top or any other toy. But if the boy has learned
to carn Mis dimes and dollars by tho sweat of his face, he
knows the Aifference.  Hard work {8 to him a measure of
valuos that can never be rubbed out of his mind. Let him

used, in which case no bail is required for the eradle, thus
leaving it entirely clear st the top; or two supporters—one
at ench end—mny be employed, as In Figs. 4 and 5, when
the child grows too heavy for a single support.
One advantage possessed by the single or forked stand.
‘ ards Is that they may be readily turned #0 a8 to swing the
| eradle cithor over the bed or on the side of the bedstead, or
crosswise, an desirod.  When in the last position the cradle
mny be tipped on one side and so held by o hook (not
shown), nnd the ehild may then receivo (s nourish-
ment without the mother foeling ity welght or
hent, which, In warm weather, is a great relief to
mothors.

Inutend of attaching the brackets to the side of the
bedstend thoy may be fastened to the foothoard, and
the eradle Is then entirely out of the way in getting
into bed, und takes up little space that can bo oo
cupied by other furniture,

It Is often desirable to remove the eradle from the

bed room to some other. This may be resdily

R

McCONNELL'S TUBE LEAK STOPPER.

learn by experience that a hundred dollars represents a hun-
dred weary days' labor, and it seems a great sum of money.
A thousand dollars is a fortune, and ten thousand is almost
inconeeivable, for it is far more than he ever expects to pos-
sess. When he has carned a doliar, he thinks twice before
he spends it, He wants to invest it so asto get the full
value of a day's work forit. Itis s great wrong to society
and to a boy to bring him up to man's estate without this
knowledge. A fortune at twenty-one, without, it, is almost
inevitably thrown away. With it, and a little capital to start
on, he will make his own fortune better than any one can
make it for him.—Hunt's Merchants’ Magazine,

ROBERTSON'S CRADLE ATTACHMENT FOR BEDSTEADS.

The annexed engraving represents s novel mode of at-
taching an infant's cradle to a bedstead. One form of the
ipvention consists in the use of a bracket, Fig. 2, attached
to the inside of the bedstead mil or other convenient place,
and provided with holes at top and bottom, through which
passes the lower end of a rod having its top curved so as to
support the cradle, as shown in Fig. 1, ‘%hen arranged in
this manner with a single rod. the crzdle may swing either
lengthwise or sidewise; or, by allowing the rod to turn in the
bracket, the cradle may have o horizontal, rotary, or semi-

e

Iigs

rotary motion imparted to it. By means of a spring inter-
posed between the curved arm and the bail, & jumping mo-
tlon may be given to the cradlo if desired: or the bail or
support may be made flexible for the same purpose,

Instead of the single vertical support shown in the main

ing terms of his recent discoverles among the fossila,

figure, a forked one, such as is shown in Fig. 8, may be

done by nttaching to any convenient woodwork,
such au the chair or base boards, wainscoting, ete,, a
bracket or hrackots, as shown in Fig. 5; or the
bracket on the bodstead may be readily slipped from
ita fasteningus and us easily secured in the desired
position, The bracket and rod may be further utfl
ized by hanging n baby-jumper from it when the
cradle s removed,

This invention was patented September 17, 1876,
by Mr. T. J. W. Robertson, 820 F street, Washing-
ton, D. C,, to whom applications for further infor-
mation, or for State, county, or shop rights, or
licenses to manufacture on royalty, should be made,
e — —

Make Someothing: Produce Something,

Half the people of the world are idle for want of

somo overseelng eye to set them to work. The ad-

vice which Haydon gave to the erratic poet Keats, to

settle down to some definite purpose, needs be given

to almost one half of mankind. There are very few

persons but would find themselves comfortably well

off if they would take hold of any one of & hundred

pursuits and stick to it. Industry and economy will make a

most wonderful change in many houscholds. So says one
of our exchanges, and we believe it is the truth,

P

ADEE'S IMPROVED TRAP.

In the annexed engraving is represented a very simple trap
for soil pipes, drains, etc., which is claimed to completely
prevent the backing-up of sewer gas. The ordinary bent pipe
trap is not, as a rule, an efficient protection against this ex-
ceedingly dangerous emanation, because the discharge of the
contents of the drain frequently creates sufficient suction to
draw the water which forms the seal below its proper level
in the bend. When this occurs, no obstacle whatever is pre-
sented to the escape of gas, and the trap may as well be ab-
sent altogether.

In the present device the body is made about two and a half

times as large in capacity as the part of the outlet pipe which
enters it. Hence the weight of the water contained prevents
the seal being broken by suction or siphonage, because it re-
quires a greater force to lift the water than it does to drw
air through it. In event of back pressure, the trap will re-
sist about two and a half times as much as the old beat pipe
trap. This is evident from the fact that the pressure is dis-
tributed over so large a surface of water. If the level of the
latter is depressed one half inch in the trap, as a matter of
course the level in the upper limb is raised one and a quarter
inches. In this way the depth of the seal is increased instead
of diminished; and when #he pressure is withdrawn, the
water naturally falls back toits original depthof seal, which,
in this trap, is slways one inch. 4 g

Patented June 18, 1876,  For further particulars, address
Messrs. Frederick Adee & Co., 275 Pearl strect, New York
city.

Brrvmixouvs Macapaxizarios.—In the Faubourg Pols-
sonniére an experiment new to Paris is being tried in road
making. The road is laid with broken stones and pebbles
and the whole held together with asphalt or bitumen,
asphalt is allowed 1o cool, and the material is subjected 1o &
powerful pressure from a steam roller.




THE CITY OF FLORENCE, ITALY.

Rbdt‘yhlhlyhm.mmlntommmm—
ence, Rivaling Romo In fts art gallories and libraries, it
Bas the ranown heloagiag ot t ﬁ"’.?xi."”
. : and the spirit of 0 cittzens
m":’.w free from princely and ecclesiastical tyran-
ny, and made it the seat of culture, learning, and refinement
'“W‘:‘p:::; horewith views of two of the most celobrated
buildings in Florence. The first is the Palazzo Vecchio,
erected in theyear 1208 for the use of the Gonfaloniere and
Magistrates of the Republic of Florence. For many ages,
t formed the center of the political life of the Floren.
A magnificent staircase leads from the court to
hall where Savonarola convened the citizens in
restore to them their ancient liber-
This hall, now somewhat dilapidated, was used
meeting of the Italian deputies before the removal
seat of government to Rome. The Palazzo Vecchio
contains a large collection of pictures, among which are
numerous portraits of great historical interest; and in
front of tho building, in the open air, are several of tho
finest statues that the Renaissance period produced. Among
them are the David of Michael Angelo (considered by many
to be his masterpiece), the Rape of the Sabines by John of
Bologns, and the Perseus of Benvenuto Cellini.

Our second engraving shows the Cathedral with the Cam-
panile designed by Giotto. The great dome, the largest
in the world, is the creation of Brunclleschi; and Michael
Angelo, when on his way to Rome to undertake the erec-
tion of the basilica of St. Peter, is reported to bave said that
it wus not possible to surpass the great work of Brunelles-
chi. The interior of the Cathedral is at first view disap-
pointing, as the wualls are sombre and colorless. But by de-
grees the simple purity of the proportions and the grand
sweep of the dome impress the spectator; and the richly
jeweled windows, which at first are overlooked on account
of their smallness, soon attract the eye and add to the gen-
erul effect.

The Campanile is the pride of Florence, and concerning
it Mr. Ruskin says: “ The characteristics of power and
beauty occur more or less in different buildings, some in
one and some in another. But all together, and all in their
highest possible relative degrees, they exist, as far as ITknow,
only in one building in the world—the Campanile of Giotto,
at Florence. I remember well how, when a boy, I used to
despise that Campanile, and think it meanly smooth and fin-
ished. ButI have since lived beside it many a day, and
looked upon it from my windows by sunlight and moon-
light, and I shall not soon forget how profound and gloomy
appeared to me the savageness of the Northern Gothic, when
I afterwards stood, for the first time, beneath the front of
Salisbury Cathedral. The contrast is indeed strange, if it
could be quickly felt, between the rising of Salisbury’s gray
walls out of their quiet swarded space, like dark and barren
rocks out of a green lake, with their rude, mouldering, rough-
grained shafts, and triple lights, without tracery or other or-
nament than the martins' nests in the height of them, and
that bright, smooth, sunny
surface of glowing jasper,
those spiral shafts and fairy
traceries, so white, so faint,

' 80 crystalline, that theirslight
shapes are hardly traced in
darkness on the pallor of the
easternsky, that serene height
of mountain alabaster, colored
like 8 morning cloud and
chased like a sea shell.”

The wonderful tower which
bas drawn such commenda-
tions from the most captious,
acute, and sensitive of art
critics, was the work of an
artist whose early life was
passed in the fields, herding
sheep. Cimabue was his pre-
ceptor, having seen a rough
sketchdrawn by the shepherd
boy. It was simply the fizure
of a sheep, scratched upon a
piece of slate; but it showed
such acuteness of observation
and ability to portray expres-
sion that Cimabue took the
young artist into his house
and taught him painting.
Giotto lived to eclipse his
master and to assist ITtalian
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thusinsm whioh his works excited has not been paralleled,
evon in the history of ltalian art; and his influence in the
art world lasted for a century after his death,

Near the Duomo In Florence Is the Baptistery of 8t John,
fn which are two bronzed doors, by Ghibertl, which are mar-
vols of art,  Michael Angelo declared them worthy to be the
gates of Parndise. Not far off is the church of San Loren-
20, with tho Chapel of the Medici, in which are Michael
Angelo’s statues of Day and Night, and of Giuliano and Lo-

THE PALAZZO VECCHIO, FLORENCE.

renzo de Medici. Probably in no city in the world are so
many masterpieces of genius and skill to be found within a
few feet of each other.

Titanium Chloride for Prisms.

In optical experiments and in spectroscopic work, hollow
glass prisms filled with bisulphide of carbon are frequently
employed because of the high refractive power of the bisul-
phide. It possesses, however, several disadvantages, among
which are its odor and its wonderful solvent properties. The
hollow glass prisms employed are nicely ground to the proper
angle and plates of glass cemented thereon. The bisulphide

of carbon attacks the cement, whatever it may be, and in

art to free itself from the
trammels of the Byzantine
style. Many of his works
are now lost; but his skill
and penetrating observation are shown in those which re-
main, and it is easy to account for his influence over the
artists of his time, from Padua to Naples.

There is in St. Peter’s, at Rome, a wonderful mosaic pic-
ture of Christ stilling the waves of the sea, by Giotto; but
it has been 8o much repaired that little of the original now
remains. In Padua he executed a series of paintings, forty-
two in number, illustrating the life of the Virgin Mﬁry. To
his friendship for Dante may be attributed the allegorical

tendency of many of Giotto’s works, The wonder and en-

THE DUOMO AND CAMPANILE, FLORENCE.

most cases soon causes the prism to leak.  This necessitates
the removal of the liquid after using and refilling the prism
each day when it is to bo used. Cannot some other dense
and highly refractive liquid be substitated for it?

1t is our wish to call attention to another liguid of very
high refractive power, slmost equal to bisulphide of carbon,
that may perhaps be substituted for it, as it is free from this
solvent action, at least on somesubstances, Titanium chlor-
ide fumes in the air, sonding off great clouds of white smoke,
and i consequently o disagreonble substance to handle, It

!

has, however, the property of remaining in a bottle or other
vessel, aven when loosely stoppered, for the reason that the
fumes of oxide and 4:,\_\‘('l||lprilll' ecollect about the cork and In
all other crevices, completely closing them.

Pitanium chloride is prepared in a manner totally analo-
gous to that eroployed in the ehlorides of silicon, aluminum,
and some simiiar substances, namely, the action of dry chlo-
rine gas upon a mixture of titanjum oxide and lamp black st a
high temperature. Although a difficult lsborstory experi
ment, it might be produced on a large scale almost as easily
as chloride of aluminum, if the demand for it were suf-

ficient.

.-

Potasslum Xanthogenate as an Antiscptie,

Not long since we recorded the discovery of remarkable
antiseptic and conservative properties in the well k'nuwn bi-
sulphide of carbon. Unfortunately this substance is cxr:?ed-
ingly offensive to smell and taste, poisonous, combmifnble,
and even explosive if mixed with air. I, however, it be
mixed with an alecholic solution of caustic potash, it com-
bines with these substances to form a crystalline substance

| known a8 xanthogenate of potassium. This latter salt is

quite as powerful as the more offensive bisulphide of carbon.

Zaller, in & letter to Professor Hofmann, states that the
antiseptic properties of potassium xanthogenate are certainly
not surpassed by those of any other known substance. Even
human urine was protected from mould and putrefaction for
u long time by the use of n small amount of this substance.
A very small quantity of it has kept plant juices and extracts
for ¢ight months, whether closed or open, no mould or de-
composition taking place, nor is the taste affected, and they
can be taken without injury. At the beginning of October,
Dr. Grote added some of this salt to wine must, and at the
end of three months the must preserved the flavor and sweet-
ness of the fresh juice. Several persons partook of consid-
erable quantities of this preserved drink without suffering
any inconvenience. Dr. Zoller expresses the belief that the
xanthogenate will become naturalized in every household
on account of its cheapness, ease with which it can be used,
non-poisonous qualities, and the small quantity required for
the purpose.

Xanthogenate of potassium may be employed in medicine,
both externally and internally; and to avoid the action of
potassium on the system, the xanthogenate of sodium could
be used for medicinal purposes.

How to Make Printing Plates by Photography.

M. Boivin, who is perseveringly pursuing his labors and
interesting researches, has written a description of a very
facile process to obtain engraved plates capable of being
printed in an ordinary printing or engraving press. Unfor-
tunately it is impossible, so far, to reproduce half tones by
these means; but nevertheless, the process will be valuable
for reproducing linear designs and sketches. When itis de-
sired to produce a block or printing plate in relief, a sheet
of zinc or copper is taken, } or § inch in thickness. After
having grained the surface, it is coated, in a warm condition,
with g light film of wax. To this film you transfer a car-
bon print by ordinary means,
and having developed it, it
is dipped into alum solution,
and dried. Then the plate is
plunged into some solvent of
wax—benzole, for instance—
and in this way those por-
tions of the metal surface not
covered by the image are laid
bare, ready to be etched with
acid; the layers of wax and
carbon in the other parts are
sufficient protection against
any mordant that may be
used. It need scarcely be
said that, when blocks for the
printing press are desired, a
negative cliché must be made
use of; while in that pro-
duced off a plate to be printed
in an engraving press, a pos-
itive image must be em-
ployed. Nevertheless, an or-
dinary negative may also be
employed in the latter case;
only, if this is done after
having produced the carbon
picture, the plate must be
covered with a film of cop-
per by the electrotype pro-
cess, The image may be re-
moved by hypochlorite of
lime and boiling water, and
then the wax with benzole,
and finally acid is employed
to oten. In the latter case the copper constitutes the reserve,
while the bare zine plate is etched by the acid. The suc-
cess of this process of photo-engraving is assured, accord-
ing to M. Boivin, if use is made of very clear negatives, pre-
senting opaque blacks and whites free from fog. Itis in-
disponsable, ulso, that the pigmented tissue has never been
exposed to light previously, M. Boivin finds that the em-
ployment of wax is more facile than that of asphalt dis-
solved in the benzole, recommended by M. Mark] for an an-
alogous process,—&. Lacan, in Photographic News.




The Treatment of Iron for the Prevention of

" , Corrosion.
 Professor Barfl recently discoursed on the above subject
in a lecture delivered before

the Soclety of Arts, London.
He said: ** While experimenting, two or three years ago,
with my friend, Mr. Hugh Smith, on different mothods for
preventing Incrustation and corroding of steam bollers, 1

was led, through the falluro of all the processes employed,
to believe that, ¥ it were possible to convert the surfaces of |
fron plates Into the magnetic or black oxide of iron, in such |
a mannor that the partiolos of black oxide
position of the original particles of iron
perfectly adherent to the fron surface, whic
come peroxidized, and perfeotly coherent
the object would be effected. 1 do not inte
the chemistry of the oxidation of iron to .
would take too much time, and it would ratber tend to con- |
fuse than to enlighten those who are not well up in their |

nd to enter into |

chemistry, and would ruiso questions which would bring on |
prematurely a collision with the views of some of my brother |
chemists: which ocollision, undor suitable circumstances, at |
some fature time hot very remote, [ look forward to|
with considerablo satisfaction, as it will be the means of |
solving many phenomenn which have never yet been ex-
plained. A picce of dry iron, its surface being polished,
may be exposed for any length of time to dry air without
rusting, but it begins to rust at once as soon as the slightest
moisture comes in contact with it.  We have to cansidert
only two oxides of iron: one containing 56 parts by weight j
of the metal to 16 parts of oxygen, and the other containing |
twice 56 parts of fron and three times 16 parts by weight of |
oxygen. We speak of these oxides as the protoxide and
sesquioxide, or as ferrous and ferric oxide.

“ Immediately the protoxide is formed, it being more
moist, it unites with oxygen and becomes gradually con-
verted into the ferric oxide. Now, let us suppose a moist
jron plate to come into contact with oxygen. It is clear
that the protoxide will be first formed, and this rapidly be-
comes converted into the higher oxide. Now, suppose you
take o solation of the salt of the higher oxide and put into it
metallic iron; in time, the air being excluded, this higheri
salt will become converted into a salt of the lower oxide. |
Let us now see how this bears upon the rapid oxidation of |
iron in the presence of moisture. We have seen that when
oxygen comes in contact with moisture the first oxide is
formed and becomes rapidly oxidized into the bigher one.
But this higher oxide is in contact with metallic iron, which
will reduce it to the lower oxide, thus becoming oxidized by
the oxygen which it has taken up from the higher oxide.
You will now seo clearly how it is that iron rusts through-
out its whole substance with such rapidity, for the oxide of
iron serves as a carrier for atmospheric oxygen to the iron
10 almost any depth. There is another oxide of iron, called
the black or magnetic oxide, containing three times 56 parts
by weight of iron and four times 16 parts by weight of oxy-
gen. Some chemists consider this oxide to be a sort of mix-
ture of the two others, and they call it ferroso-ferric oxide;
whether this be the case or not does not matter to us this
evening. But it isa most important point for our consider-
ation, that this oxide undergoes no change whatever in the
presence of moisture and atmospheric oxygen. Nor does
any temperature to which it can be exposed, in any of the
ordinary uses to which iron is applied in the presence of
moisture, either decompose it or produce its further oxida-
tion. In every school where chemistry is taught, in the
most elementary lecture on hydrogen, the pupilsare told that,

" if they pass steam over red-hot filings contained in an iron
tube, they will bo able to collect and burn hydrogen gas at
the opposite end of the tube to where the steam enters. For
a long time it was thought that the particles of black oxide
formed by this decomposition of the steam were pulverulent,
aad could not be made to cobere into a solid mass. The re-
sult of s considerable number of experiments has been to
prove that they can be made not only coherent amongst
themselves but adherent to the body, and that both these
produce a proper formation of this black oxide on the sur-
face of iron plates; for, as I will show you later on, the ox-
idized surface of the iron resists for a long time, and more
c?!ectunlly, the rubbing with ¢mery paper, than does the
simple metallic iron itself, and that there is a very manifest
difference between the ease with which a sharp rasp is able
to cut away the surface of the iron and the difficulty with
which this black oxide is removed from the surface by that
same instrument. The method, which long experience has
taught us is the best for carrying out this process for the
protection of iron articles in common use, is to raise the
temperature of those articles, in a suitable chamber, say to
500° Fah., and then pass the steam from a siitable generator
into this chamber, keeping these articles for five, six, or

seven hours, as the case may be, at that temperature in an
atmosphere of superheated steam. I will presently call your
sttention to the disgram of the furnace and muffle which [ have
employed in all our later experiments, and in which all the
specimens before you, which will be alluded to in this paper,
were prepared.  Differences of temperature are employed
where different objects are to be obtained. If it be wished
to act upon surfaces of polished iron or steel, it Is desirable

Scientific Qmervican,

the reason of this will be very obvious, because only a thin
film of the iron on its surface is transformed into the black
oxide. This 1 will explain more fully to you when I call
your attention to individual specimens. At o temperature
of 1,200" Fab., and under an exposire to superbeated steam
for six or seven hours, the iron surface becomes so changed

that it will stand the action of water for any length of time, ‘

aven If that water bo impregnated with the acid fumes of
the laborstory, Before calling your attention to our failures
and succosses ns they lie before you on the table, I will just

formed in the |allude to a few of the uses to which this process may be, as | for the work of cutting and splitting.
could be rendered | I conslder, successfully applied—to wator mains, also to| since the original forty treos were cut, and I find nearly 300
h does not be- | water-connecting pipes, as well as to the water pipes used | trees have come from the stumps and roots to take thelr
with one another, inside the house, which, in this onse, would lll'b]nlnlll their |I|I\N'; 180 of these are now n--urly or quile ll?xt enough at

Jeaden predecessors.  In this hall of hygiene, these words |

those who have honored me with their attondance this even-
ing. The greatest objection to the use of iron pipes for the

supply of water in houses hitherto has been this: that by |

rusting they caused the first quantities of water dmwn off in 1
the morning to be dirty and turbid; now this will be entirely
prevented if the pipes be first exposed to the treatment
which I have just explained to you—of course gas pipes
could with advantage be similarly acted upon—and as the
surface, when oxidized, is harder than the natural surface of
the iron, the friction of large bodies of water through the
pipes, and the friction necessarily employed in fixing them

[ArriL 14, 1877.

from the former cutting will be as Inrge as they then were,
On another farm in my neighborhood there was grow.
ing, when I moved here in 1848, a double row of looust trees
that had been set out to shade a short lane.  Thers wors
forty trees in two rows, four feet apart, and the troes stood
| from four to eight feet apart in the row, allowing one rod in
width; the ground occupied was one tenth of an sore, When
éthrﬁo trecs were twonty-five years old, they were cut, and
made 400 first.class posts (averaging ten to the tree), and the
| wood and fence stakes made from the limbs more than paid
It is now nine years

the butt for posts, and, from the present rate of growth, I am

jts full extent; it | will, doubtless, sound as sweet music to the ears of many of | satisfled that, in fifteen years from the former cutting,
» .

they can be cntagain and make over 1,000 posts, and at the
same time leave 100 or more trees growing that will be from
four to six inches in diameter,

** Under any possible circumstances, timber must command
high prices in the future, and I believe that those parents who
wish to make an investment for their children, combining
perfect safety with a certainty of profit, cannot do better
than to plant timber; it will require no care after it is started,
and cannot fail to be profitable.”

-

The Uses of Evergreens,

in their places, would be much better resisted than by the
untreated iron itself, I cannot overestimate the advantages |
which the employment of this process must confer on archi- {
tects, who will be by it enabled to employ iron, whether|
wrought or cast, much more largely, not only inthe decora-
tion but in the construction of their buildings. Last sum-
mer I was at a very large house in the country where the
entrance portico, some twenty feet high, was being painted
und decorated, when one of the large plaster ornaments of
the ceiling broke away from its holdings, and would have
fallen to the ground except-that it was caught by a work-
man. This ornament weighed not less than twenty-five
peunds, and if it had fallen from this height upon the work-
men below it must have killed them. The ornament had
been there many years, and was fixed up in the best method
possible, it being supported and secured by iron rods. On
examination I found that these rods were rusted through
completely to the very center. I need not make any com-
ment upon this, since I have been able to introduce you to
iron treated in such a way that it will never rust. Of
course, if the process will answer for architectural orna-
ments, it will answer for statues, o that iron may be used
instead of bronze, which will materially lessen the cost of
casting statues, both in the material and in the expense of
making the moulds. You well know that when a tinned
saucepan is allowed to get dry on the fire and burns, as the
servant calls it, so that it is rendered useless until it is tinned
again. Now, if such a saucepan be treated by the method I
recommend, it may be allowed to get red hot without suffer-
ing injury, for the protection on its surface is produced at a
red heat. We have experimented on some screws, hinges,
locks, keys, bolts, with complete success. It has been sug-
gested to me that the iron nipples used in gaslights would
not corrode, and would, therefore, be more useful, if sub-
mitted to this action of superheated steam. Wherever iron
is used, railings, street gas posts, iron safes for keeping doc-
uments fireproof and thief-proof, the framework of filters,
tanks, cisterns for domestic and other uses, iron employed
in the erection of temporary buildings—which I flatter my-
self, if treated by this process, would become permanent
buildings—all these, and many other applications of iron to
the arts, would immensely gain by being submitted to this
oxidizing action. I think I need hardly take up your time
by enumerating other applications for the preservation of
iron, for it appears to me that they would be commensurate
with most of the uses to which iron is applied, save and ex-
cept those where friction—such as that to which rails and
iron wheels are exposed—would necessarily wear away the
coating, as they wear away the material itself. I am happy
to see a namesake of mine here present this evening, who
will tell you that he is carrying out a process for the manu-
facture of peat into charcoal by the action of superheated
stcam, and that he is enabled, by superheated steam alone,
to raise the temperature of his chambers to o red heat, quite
sufficient to effect his carbonizing process,"
.t —
Planting Trees for Frofit,

A correspondent of the Okio Farmer thinks that trees *‘ can
be grown as easily as corn,” and also, under some circum-
stances, with considerable profit. An acro of soft maple trees
planted in rows 8 feet apart, with the trees two foet in arow,
would prove a remunerative venture, as ten trees, twelve
years old from the seed, will make a cord of wood. The
writer gives some interesting examples as follows:

“One of my neighbors, in the spring of 1850, started a
locust plantation of some acres on rather thin land ; he planted
the seed in hills four feet apart each way. The sced was
prepared by pouring boiling water over it; and after it was
swelled plump, several seeds were dropped in each hill. The
seed came up well, and the plants were oultivated for two or

1o let the temperature remain at 500" Fah. until the opers-
tion is completed.  Articles conted in this way will noi:ur:»
sist the action of continued moisture, such as has prevalled
for the last two months, when exposed out of doors; but
they will resist the actlon of any amount of moisture with
which they may come in contact fn a house or building ; and

|threo years.  As soon as they were large enough for bean
poles, he began to thin them out, and afterwards, again, for
fenco stakes,  In eighteen years he cut them off olean and
!ml(l them for posts, receiving several hundred dollars pec
scre, and payiog off a mortgage on his farm. They are now
growing much faster than before, and in about twelve years

We extract the following from an address recently de-
livered by the Hon. H. W. Lord, at Pontiac, Mich. :

Within the last twenty-five years evergreens have greatly
multiplied, during which time many new varieties have
been introduced ; nurserymen have learned to propagate them
cheaply, and in such manner that they may be transplanted
with certainty, so that they are within the reach of all who

| have grounds on which to plant them, and with taste and

usefulness. Now one cannot travel far through the coun-
try without finding here and there fine displays of them,
adorning and sheltering the homesteads of the farm as well
as the urban and suburban dwellings.

Some ten years ago the writer purchased of a nurseryman
at Detroit 1,000 little white cedars, the arbor eita; the plants
were one year old from the seed, about six inches high, and
cost one and a half cents 15 per thousand. Besides
planting many of them in groups or singly about the house
and grounds, a sufficient number were used to make a hedge
or screen on the westerly and northerly sides of a large gar-
den which had been very much exposed to the sweep of
blasting winds, sometimes to the destruction of nearly all
the early plants that it contained. These cedars, set out some
two or three feet apart, all grew luxuriantly, and they now
form a living wall about twelve feet high, as impervious
to the winds as if built of brick or stone, affording a com-
plete protection to the garden, and more than doubling its
value for the purposes of its use. Delicate plants, that one
blast of cold wind in a May morning would chill and destroy,
now, no matter how bleak the gusty day, seem to nestle in
the warm sunshine, unconscious of harm.

This is a cheaply obtained refuge that one may profit by,
and aninexpensive ornamentation in which one may indulge.
When rough wintry tempests seem to shake the earth, whea
you hear them howl about your window panes, driving De-
cember rains almost through them, when your fires bum
briskly, but do not warm your house: then you may reflect
that, had you a few years before planted your grounds
thickly with a variety of evergreens, in the direction whence
come the prevailing storms, the trees would overtop your
dwelling and afford you a ** hiding place from the wind."”

If, in the place of our fences, all the roadsides, and the di-
viding lines between all fields or divisions of ownership,
were lined with rows of evergreens twenty to fifty feet high,
it is probable that we should hear no more of winter Killed
wheat, or very little. The expense would be small in the
first instance compared with fencing. Ten evergreens to
the rod would be sufficient, and would cost fifteen ceats, and
the labor of planting about as much more. But how about
the cattle? Well, that is a question of considersble magni-
tude. Tt is our opinion that they should never be allowed
to leave the inclosures provided for them about the barns
and sheds,

Tt is not likely that many in this hall will live to see the
day, yet wo believe it is not very far distant, when there will
beno fences in Michigan, except those provided to keep
animals away from the fields, rather than to confine them in
them, Farmers themselves, severely as they feel the weight
of their expenses for fences, are as a rule unaware of the
enormous burden of them, and bow much it costs to perpetu-
nte the incumbrance.  If to the westward and northward of
cach farmer’s farm and cattle yards a belt of evergreens were
planted, they would in ten years form as completea protec-
tion as a stone wall mmﬁh:b.;d be l'm every
way, affording n hiding winds, swoot-
breathed cows, and oxen, and gentle sheep would regard as
n special providence, and for which they would repay their
owners many fold.  Belts of evergreens planted on the ex-
posed sides of orchards afford such a hiding place from the
winds that trees so protected have been observed to bo
fruitful, when others in bleak situations have utterly failed.

When theso truths shall be fully
ther truth that every threo acres will s
in the yard as five acres will in the
begin to inquire if fences cannot b
when they shall realizo how destructive

( tive to crops
the winds go wholly at large, then they will begin
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‘but will extend them along the highways, and make

Wmﬁhof them between all noighboring possessions and
Is It a New Element?

Dr. George A. Kénig, of the University of Pennsylva-

i, recently announced the discovery of what he thought

to be ¢ me If this proves true, America may have

the honor of celebrating her centennial year by the discovery
of a new clement in a peculiarly American mineral. Dr.
Konig states that in analyzing a mineral resembling schor-
lomite, brought from Magnet Cove, Arkansas, by Professor
A. E. Foote, he obtained, in the place of titanic acid, a
white oxide which differed from the former very materially.
Inasmuch as Dr, Konig does not tell us wherein these dif-
ferences consisted, we can scarcely form an opinion on the
probability of this being the oxide of some new metal. The
oxide of titanium is itself white, when pure, and possesses
many remarkable properties, such as existing both in asoluble
and insoluble form, of passing from the former to the latter
condition simply by continued boiling, of passing gradually
into that state by standing, that it is precipitated pure by
ammonia in the presence of sulphurous acid, sulphureted
hydrogen, or other reducing agents. The numerous forms
in which it appears, and its protean changes, would be likely
to deceive a less experienced chemist than Dr. Konig, who
has already discovered one new mineral, a hydrated oxide of
titanium, to which he gave the name of hydrotitanite.

In M. Mendelejell’s remarkable prediction of the discov-
ery of gallium from s mathematical comparison of the atomic
weights of the known elements, he also predicted the dis-
covery of another element to which he gave the name of
eka-silicon, or eka-silicium, having its place between silicon
and titanium. Perhaps Dr. Konig has discovered eka-sili-
cium. i

The new element, which Mendelejeff called eka-silicium,
will be obtained, says he, from its oxide EsO,, or the potas-
sic fluoride EsK;, F,, by means of metallic sodium. The
metal will decompose steam with difficulty, acts feebly on
acids, more easily on alkalies. It will be a difficultly fusible
metal of a dark gray color, which when ignited is converted
into an oxide, EsO., which fuses with difficulty. The speci-
fic gravity of the oxide will be 4-7. Tt will resemble in ex-
ternal appearance, probably also in crystalline form, in pro-
perties and reactions, oxide of titanium, TiO,. As the acid
charicters of the oxides of titanium and tin are feeble, al-
though distinct, the new element will possess the same char-
acters and be a stronger acid than titanic oxide. Tt will bear
the same relation to titanium as zine to calcium, and as ar-
senic to vanadium; so its basic properties will be more feeble
than those of the oxides of titanium and of tin, but stronger
than silica, 810, We may expect it to form a hydrate sol-
uble in acids, the solution being easily decomposed with the
separation of an insoluble metahydrate. It will be more
easily separated from acid solution than TiOs, less easily
from alkaline solution. There is no doubt that it will form
with corresponding salts of silicon, titanium, zirconium, and
tin, isomorphous double fluorides. The potassic fluoride
will be more soluble than the corresponding silicon salt.
The chloride of the new metal will have the composition Es
Cl,, will boil at 212° Fal., or perhaps lower; its vapor den-
sity will be about 10 at 32° Fah. It will form, like silicon
and tin, a series of volatile metallo-organic compounds, which
will distingnish it from the chloride of titanium.

If Dr. Konig has not really discovered this expected
metal, its discovery is not distant, for many of our American
chemists are earnestly engaged in hunting it down, and with
our vast mineral resonrces, and the Russian chemist’s expli-
cit directions of where and how to look for it, we anticipate
speedy success.

Mendelejeff's remarkable prediction of gallinm was the re-
sult of what he calls the periodic law. His tuble, from which
he obtained his results, and the study of which will prob-
ably lead to many other interesting discoveries, having never
before been printed in English, is glven below:
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treatment of argentiferous lead with zine, for the purpose of
extracting the silver and refining the lead, is by no means a
novel process, About 20 years ago a metallurgist named
Parkes took out patents for desilverizing rich leads by means
of zinc, and a manufacturing firm adopted bis process. They
were, however, subsequently obliged to abandon it, in conse-
quence of the difficulty experienced In the separation of the
zine from the concentrated silver, to admit of the cupellation
of the Iatter metal. A German chemist, named Flach,
afterwards took up the subjeet, and by running the alloy of
zine, silver, and lead, along with iron slag, through apecu-
liarly constructed blast furnace, was enabled to freo the con-
centrated silver-lead from zine, He also proposed the use of
this furnace for the removing of trnces of zine from the de-
silverized lead, but this was abandoned in favor of the ordi-
nary improving or calcining pan. The operation with the
blast furnace was found to be very troublesome, and, as the
greater portion of thezine was entirely lost, was by nomeans
economical.

M. Manes, of Messrs. Guillem & Co., Marseilles, who
were the first to work Flach's process, found out and pat-
ented a simple means of treating the alloy and recovering
the zinc by distillation. This is the process now in use, and
known as the Flach-Guillem process, and which is earried on
at the Clyde Leadworksin the following manner: About 18
tons of rich lead, containing generally from 60 to 70 ozs. of
silver per ton, are melted in a large cast iron pot, 1 per cent
by weight of zinc is added, and the whole well stirred for20
minutes. The fires are drawn, and the contents allowed to
settle and cool until the zinc rises to the surface, and forms
a solid ring or crust, containing the silver and other foreign
metals. This alloy is removed to asmall pot at hand, where
part of the lead {a sweated out, and the alloy thoroughly
dried. The large pot, with the lead now partially desilverized,
is again heated up and treated in the same way as before, but
with the addition of only  per cent of zine, which when it
has rizen to the top is removed as before and dried. A third
addition of } per cent of zinc is found necessary to take out
the remainder of the silver, care being taken on the cooling
of this zincing that all the crystals are cleanly skimmed off.
The lead in the large pot is assayed, and found almost always
to contain less than 5 dwts. of silver to the ton of lead; if it
should happen to contain more, it is due to carclessness on
the part of the workmen. The pot is now tapped, and the
lead run down into an improving pan, where it is kept at a
high heat for nearly eight hours, for the purpose of oxidiz-
ing or burning off the small percentage of zinc which is left
in it from the zincing process; after seven or eight hours'
firing in this pan, it should cont:in no trace of zinc. Itis
then tapped and run.into moulds for market lead or for the
manufacture of lead product~. The old improving pans
were made of cast iron, piaced on a bed of sand, with a
groove in the upper sides, which groove was filled with bone
ash, to prevent the action of oxide of lead on theiron. These
pans, from the giving way of the bone ash and the great wear
and tear on the iron from the high heats necessary, were
found to be both troublesome and expensive, being very
often under repair, and seldom lasting more than six or
eight months, They have been superseded by an improving
pan of cast iron, lined with brick inside. This pan, instead
of being placed on a bed of sand as was the case with the
old improving pan, is hung on hrick walls, and is quite open
both below and round the outside. This new pan has been
workingin the patentee’s works, Marseilles, for some years,
and at the Clyde Leadworks for the last eighteen months,
without any breakdown. It burns no more coal, and can
be as economically worked in every way ns the old pans.

The zinc and silver alloy after being dried is melted in o
plumbago crucible, covered on the top, well luted with fire-
clay, connected with a cast iron receiver by means of a
plumbago pipe, and fired up with coke,
over, and is condensed In the iron receiver, After all the
zine has been distilled, the pipe is disconnected, the cover
removed, and the lead and silver left in the crucible is ladled
out into moulds; thence it Is taken to the refinery, where it is
cupelled in the usual way, The block of metallic zing re-
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Lead Desliverizing by tho Zine Process,

Bome few years since the system of destlverizing lead with
zine, invented by Mr. Flach and tested at the smelting
work8 of Messrs, Guillem at Marseilles, was fully deseribed
in the Mining Jowrnal, and an interesting account is now
given by Mr. James E. Stoddart of the manner in which the
process is carrled on by Mr. William Lang, Jr., and Co,,
ut the Clyde Leadworks, Glasgow. He explains that the

covered in the condenser Is romoved, and used over again in | !

the first part of the process,  All the oxide of lead and dross
formed in the Cifferent processes are taken o the reducing
furnace, mixed with the conl dross, and reduced back to the
moetallic state.  The dross from this furnseo sthll contalng
some lead, and s put through the slag honrth—a blast furnnce
fired with coke—the fumes of lead oxide from which ure

conc.ensed In what is known as Johnson's patent coudenser, | thareof

and are all recovered.  The lead from the slag hearth, which
contains a number of impurities, as copper, antimony, iron, or
sulphur, is taken to the improving furnace—a furnace built
in exnctly the same way ns the dezincifying pan. About 20
tons of this lead are heated for a period generally from four
to five days, but the time varies according to the amount of
impurities present. The oxidized impurities as they are
formed float to the surface, and are skimmed off by the
workman, who Is made to keep tho lead perfectly clean, so
as to have o fresh surface always exposed to the action of
the flame.  The dross skimmed off is at firstof a black colm:,
but gradually becomes lighter s the operation goes on, until
it shows nothing but yellow oxide of lead. When this ap-
peatance is noted the pan is tapped into moulds or into the
desilverizing pot, where it is treated with zinc, and the sil-
ver extracted a8 in the manner before described.

By this process the lead can be desilverized and turned out
in the shape of market lead in 30 hours from the time it is
put in process, the loss in working being not more than 1}
per cent.  That all the silver is thoroughly taken out may
be seen from the fact that there is an excess of silver, to the
extent of nearly 2 per cent, over the assays obtained on the
large scale.  An analysis of the market lead gave antimony
0-0015 and silver 0°0004 per cent, a trace of copper, but no
iron or zinc, from which it will be seen thut the lead refined
by the zinc process is almost chemically pure, and to this is
due the finer quality of the products manufactured from it.

An English View of American Manufactures.

It is incumbent upon the manufacturers of the United
Kingdom to show the world at Paris next year that they
have not fallen behind the position they once occupied. The
competition at Philadelphia was not altogether satisfactory
to us.

Tt is true that every nation has an advantage in exhibitions
held within its own area; but the products of the industry
of the. United States surpassed our own oftener than can be
explained by this circumstance. It appeared as if there was
a greater economy of labor habitually practised in the
States, and in conjunction with this there was evidence of
the more constant presence of a presiding mind superintend-
ing every process of industry. The best machine in the
world will fail to give satisfaction if there is not an intelli-
gent human being at hand to watch it, to take care of it, to
detect the smallest failure in its working as soon as it is de-
veloped, and to suggest and supply the means of correcting
any miscarriage of its functions.

A steam engine dropped from heaven in the middle of
Africa might be adored, but could not be put to any use.
The failure of many of our industrial enterprises in foreign
parts can be traced to the difficulty in procuring agents and
assistants that can be taught to use the machines committed
to their care.

Much of the mechanical work shown at Philadelphia was
executed with a fineness that could not have been exceeded
if every man who had any share in its production had origi-
nally conceived it and had been solely interested in its suc-

The zine distils |

cess, There was evidence of personal care and personal
anxiety; every stage must have been watched with intelli-
gence and with zeal. In comparing the results with our own,
we are painfully suspicious that they revealed the application
of more brains than we always have at our command.— Lon-
don T¥mes,
- - e
Platinum Plating.

M. Dodé has patented a plan for giving cast objects acoat-
ing of platinum. The object as cast, or after being enam-
cled, is first washed over with a brush dipped In turpentine;
a mixture of borate of lead and oxide of copper is next ap-
plied, and the casting dried in a drying stove. The next
step is to immerse the object so propared in a composition
of borate of lead, German litharge, platinum in the state of
chloride, ordinary ether, essence of lavender, and anilic ()
acid. Finally, the platinized object is submitted to the ac-
tion of heat.

DECISIONS OF THE COURTS,
Supreme Court of the Unlted States,

PATENT DIILLING AFPARATUS, ~WILLIAM I CAMMNYENR AND SANUEL
LEWIN, AFFELLANTS, 08, JOUN NEWTON, WANIINGTON WETTS, CHARLES
ECCLESTON, AND WILLIAM L, QUIXN,

LAppeal from the Ciroult Court of
District of Now Yark, —(mewm‘hf

Mr. Juatice Clifford delivered the opinlon of the Court, which was to the
offoct that the devico used by defendant wred
of plaintllf, The Court lﬂm{r:!pt l:‘f:l‘;u:rwln-‘.m‘:l‘:u?“ i
lmiu.‘sllonn lm-y be m‘. ""':‘% Before they are patented,

"ubllo employment Is no defence to the om: f vl verted
pr!vmu property of another to the puhu:: u-":'ui"m'u'mh.'«m and w‘l‘tx;h°
uult.'jiun(l:nmwnmntl;nm ki

vale property, it iden, shal
e Without Just compensation, um t t:'c'h:r 7:..«'&’: o 'ol'n I:h-l:
plicable to the Government aa to Individuals, except in cases of extreme
noceaslty In thme of war, and of Imminent and Impend public danger.
% ‘:k;;nl:::t,l'n‘mvl:nu propert ,i and the Governmen mn-a after it Is fssned,
\ « veten than thout
lleanne of the luwn‘(‘u‘r. or M.I‘l‘\; :‘I:leww:umb rividenl v

Important Patent Declslon In Canada,
In K73 the Canadlan Patent ted (hree patents to George T.

gran
Hmith, ono for a process of milling, and two for floar mach
m’t;t!v followlng (s an extract from the Patent Act of w;w?h

RHerIoN W, By tont gran '&l
eessed to be subjee (“1;. ﬂ:: uwlmu"&?-l‘?c‘: ‘:::Q‘:C"l:.d‘nlb Ih:-’ :fl
:'I'I‘llll f'n'.'.f::ﬁ‘ff' u:‘l‘\on'b .{Tﬂmﬁ'm and determine, and the p'zlll
WO yoars from the date thereof,
or sanlgneos, shall, wi h “i:‘

tho patentes, or his that period, have
¢ on fn

Southern

commenced, and . such commencement, con

Cannda the construction or manufacture of the luvmtbummw
vnted, In sneh manner that any person des to s
o o= ose It may obtain lrb

caure It to for atn At some -4
ntabliaiment construc Sabada: and tha uch batent
ohall ba vl 1, s T o Toeivs momib: e

) the patentes, or his or assiguees, for m& m







