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IMPROVED DITCHING MACHINE.

The improved apparatus illustrated in the annexed en
graving can be constructed of any size, and hence may be
used for ditehing, dredging, or for railroad embankment
making and leveling. It can be operated either by animal
or by steam power, and is so designed as to perform the
triple motion of a ditching hand. The earth is cut do vn
and loosened by the cutters and scrapers, then taken up by
the buckets, and is received therefrom by the vibrating pan.

The frame of the machine is supported on wheels, which
are pivoted to lower ends of rack bars, A, which slide in
guides and are secured by pins passing through their
notches, so that the apparatus can be readily lowered as the
depth of the ditch increases. The slice of soil to be raised
I8 separated by the plow, B, the standard of which is notched
or perforated, and works in guides, so that it may be se-
cured to adjust the plow to work deeper or shallower in the

ground, In order to loosen the soil above the plow, colters,
C, are provided, attach-
ed to an oscillating
block, the latter also
having hinged to it
serapers, D, which are
curved forward and
backward, so as to
scrape off the soil from
the forward end and
sides of the ditch and
throw it back so that it
will be taken up by the
buckets of the ditching
wheel, E. The scrap-
ers are supported to
their work by a spring
attached to the oscillat-
ing Llock. Said block
is moved by the joint
levers, F, which by
suitable cranks commu
nicate with the drum,
@, which is turned by
rope unwound from it
by the team pulley in
the direction in which
the machine moves, It
will also be observed
that,by a simple assem-
binge of jointed levers
and pawls, the bucket
wheel, E, is rotated so
a8 to scoop up the earth
and (by the tilting
spoon, H, which is in
ench bucket) to deliver
it to the pan, I. Baid
pan causes the spoons
to be thrown out by be-
ing swung in 80 s to
arrest the edge of each
successive spoon in
pussing. 'T'he spoon in
turn throws its load in-
to the pan, which, by a geries of levers, also connecting with
the drum, moves out and back during two movements of
the bucket wheel, so that a bucket is presented to the pan
each time it moves back.

AtJ is n shovel, which is 8o nrranged as to be drawn for-
ward at ench movement of the ditching wheel to serape up
any #soil that may be dropped or missed by th. buckets. As
the earth accumulates on the shovel, the bucket wheel, in its
revolution, serapes it off, The machine is ingeniously con-
structed, and embodies many vseful devices, It was pat-
ented through the Belentific American Patent Agency, April
4, 1876, For further information, address the inventor, Mr.
Hyncinth Gonelluz, Vermilionville, Lafayette Parish, La.

e —
Zine as an Anti-Incrustant,

We have already noted numerous reported cases wherein
pleces of zine, inserted In steam boilers, seem’ to have pre-
vented incrustation or seale, Bome further and more ex-
tended Investigations Into the subject have recently been
carried on by Messrs, Brockmann & Son, manufacturers ut
Heilbronn, Germuny, and the results given point strongly to
the efficacy of the metal introduced,

In the fivst oxpoeriment, 66 1bs. of zine, in the shape of
shnvings and small fragments, were inserted in a boiler of
407 nguare foot of heating surface, having, besides, two new
suporhosters, At the end of six weeks there was formed in
the boller o muddy, white.gray mass, easily withdrawn by n
shest iron shovel; und water forced in by & hand pump suf-
fieed to render the Interior of boiler and heaters completely

olonn,  The fron of the latter retained its black color, and in

the boiler not a trace of former incrustations was visible.
The zine had entirely disappeared, with the excption of a
little débris in a state of ¢isaggregation, and this remained
in the locality where the mass had previously been deposi-
ted.

A second experiment was then made on a larger boiler,
with but 87 1bs, of zine, and at the end of four weeks the
deposit was easily washed out, The third experiment was
made on the boiler first mentioned, using well water, which
was very hard and rich in calcarcous matter ; 57 1bs. of zinc
were used. Formerly this water produced the hardest kind
of scale, which almost defied hammer and chisel. After
four weeks’ running the boiler was opened and merely a few
easily detachable bits of lime were found. A partof the
zinc was still in its normal state, and seemed fully capable
of protecting the boiler for from two to four weeks longer.
An average of several experiments shows that about 22 1bs.
of zinc scrap per month and per horse power is the proper

Walking In the Fiery Furnace,

In London, on August 8 last, experiments were made in
the grounds of the Alexandra Palace with an extraordinary
invention, by which results somewhat analagous to those re-
corded as miraculous in Jewish history were achieved. Mr.
Oersberg, a Swedish mechanician, claims to have invented,
and Captain Ahlstrom, a compatriot, to have matured and
fitted for practical use, a dress which will enable the wearer
to dash with impunity into the fiercest fire for the purpose of
saving life and property. At the east end of the Palace, be-
tween the circus and the banqueting hall, huge piles of old
dried wood were heaped up, intersected by narrow avenues,
and the wood was drenched with petroleam. The conse-
quence was that, the moment & light was applied to the pyre,
the whole blazed up with & flame so fierce, and sending forth
& heat so intense, that the thousands who had gathered
around to witness the scene were forced to retire to a more
respectful distance. The sun’s rays, which had hitherto
been  inconveniently
felt {from above, were
quite forgotten in the
glow which now flamed
up from below, and it

proportion, This, however, must bo incrensed or diminished
with reference to the known composition of the feed water.
— ——4r——————————
Wages In England,

Complaints regarding the inflated state of wages in En.
gland are becoming both bitter and frequent. At n recent
meeting of the Manchester, Sheflield, and Lincolnshire Rail.
way Company, the chairman said that at the present day the
cost of mining coal in Great Britain Is 16 per cont higher,
as o matter of wages, than It was eight or nine years ngo,
He pointed out that the English iron trade is seriously af
fected, nnd that it is now impossible for it to compate in
Americun or other markets of tho world, He further sta.
ted, however, that the diminutionof wages paid in England
was already nearly $10,000,000 wookly, and exprossed the
hope that, after another year of puch digeipline in the way
of financial stress, England, by reduecing the inflation of
wages and doing more work, would outbid all other pro.

ducers in the world in the cheapuess of her products,
eyt § — =
Novel Folding Sclasors,

Many travelers who return from abroad bring home to
their friends, as a novelty, n pair of folding scissors, But
travelers can no longer astonish thelr friends with this
novelty, for Marx Brothers, of 480 Brondway, Now York
city, are manufacturing, under patent issued Muy 28, 1872, &
guperior quality of folding scissors, which are five inches
jong when in use, but fold into & length of two and a half
inches for the pocket, highly finished and neatly put up in
leather cases, which they offerin competition with the im-

ported articles

really seemed as if
there was malice in the
tongues of fire that spat
out on every current of
passing air. Standing
40 yards to the wind-
ward of this fierce fire,
the heat was all but in-
tolerable;and even the
firemen of the Palace
brigade, under the com-
mand of Captain Arch-
er, the chief officer,
were fain to givea wide
berth to the burning
- center. Then it was
that Captain Ahlstrom,
~ clad in a dress not st
- all unlike that worn by
Captain Boyton when
he paddled himself
across the Straits of
Dover, made his ap-
pearance on the scene.
His costume consisted,
. so far as it was possi.
¢ ble to ascertain, of an
overcoat of fustian,
covering an inner gar-
ment of wool and felt.
Between the two skins,
80 to say, is a network
of veins, through which
are pumped continuous
supplies of air and wa-
ter, the main air tube,
before it reaches the
body, being enclosed in
the larger water tube,
and by such means kept perfectly cool. The escape for the
©00] air is through orifices in front of the face, and the cur-
rent so made forces back the flames, and leaves perfect
breathing space, Assurance was given that the clothing it-
self is in no way chemically prepared, snd is simply protee-
ted against the action of the flames by the torrents of water
that pour over the man from head to foot. With the great-
est possiblo nonchalance Captain Ahlstrom walked into and
through the flery furnace, not only free from discomfort, but
apparently with enjoyment. After spending about ten min-
utes In about the warmest climate it is possible to imagine,
enyeloped at times 0 08 to be hidden by fames, he carried out
n chair which was on fire, sat coolly down upon it, and, to the
amusement and astonlshment of a crowd of spectators,
smoked a oigar,
- ——eatr——————
Now Artoslan Weoll, Oharleoston, S, O,

A now artesian well is in progress and has now reached
# dopth of nearly three hundred feet, The drills are still
digging their way through the eocens marl of the Ashley
River beds, and at u depth of two hundred and sixty feet
u stratum of siliclons rock, about three feet in thickness,
was struek and passed through without much ditfionlty, In
this stratum are found millions of little microscopic shells,
which are almost lnvisible to the nuked eye, but upon being
viowed through s magnifying gluss are clearly seen as beau-
tiful nautilus-shaped shells, perfect in formation and color,
Thoe work is creating much interest, and numbers of scien.
tific gontlemon visit the well overy day for the purpese of
inspecting the fosslls,
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1 |dark gray plains.

Scientific Amevican.

THE OREEN FIELDS OF THE MOON.

When the moon is at the full, the unangisted oye rondily
distinguishos on her face certain dark gray spots more or
loss sharply separated from the brighter portions. Throogh
thetolescope these spots appear as broad level spaces, re-
sembling torrostrial seas. Indeed the earlior obsorvers mis.
took them for soas, snd by that name (Latin, mare) they are
known to this day, They arenot seas, however, but Ancient
son. beds, now probably nearly,if not quite, destitate of wa-
ter: vast arid basing like the Sahara, or the groat Interior
Utah basin of onr own continent.

Examined more closely, these driod.up sea bods—to which
Nelson applies the irregular but convenlont plural mares—
are soen to havea rolling surface like some of our western
prairies, or to be traversed by numerous Jong ridges, resom-
bling the wave like sand hills which give so marked and pe-
culine an appearance to the deserts of Western Australia,
the leveler portions being dotted with low mounds inter-
sporsed with small orator pits,  In many placos formations
of an apparently alluvial chnrnctor abound, while the an-
olont const linos show distinet traces of water action, Two
of these lunwr plains—Mare Humorum wnd Maro Chrisivin—
are walled in completely by lofty mountaing, presenting
stupendous precipices to the vanishod sea, The larger
mares are wore like ocean bods, They run together ns ter-
rostrinl occans do, and sometimes morge into the brighter
continental roglons, without a distinet line of demnrkation,
In other places they show a rugged coast line, rising into
cliffs and peaks, and plerced st times by valloys and ra-
vines.

Oneof the most congpicuous of these lunar ocean beds,
also one of the deepest, in known as the Mare Serenitatis.
Its area is nearly 125,000 square miles. Within its dark
gray border, from thirty to eighty miles wide, is an exten-
sive inner plain which at times presonts a fine clear light
green tint with a central streak of pure white, the green

15 | Area Iying lower apparently than the gray exterior. The

green tint is difficalt to catch, except under favorable condi-
tions, and is much weakened by the effect of numerous
small white round spots and gray ridges.

Another of the moon's green plains was discovered by
Madler in the Mare Humorum, already mentioned. This is
oneof the smallest as well as most distinetly bordered of the
Its area is 50,000 square miles. The
greater portion of its interior is distinctly tinged a dusky
green, somoetimes very marked, affordiog a strong contrast

& | with the pure gray of the borders and high enclosing ridges.

On the west the green area extends nearly to the edge of
the mare, but elsewhere, as in the Mare Serenitatis,it is sep-

% [ arated from the border by a narrow darker gray fringe, ex-

cept on the northwest, where the gray und groen areas merge
insensibly into each other.

Still anotherarea of greenis observed in the Mare Chrisi-
um, one of the most conspicuous of the moon’s dark plains.
It is completely enclosed and is, perhaps, the deepest of the
lunar mares. Its area is 78,000 square miles. Its general
tint isa gray mixed with an unmistakable tinge of green,
especially under high illumination. This verdant hue is
seen to best advantage for several days before nnd after the
moon is full.

These and other color changes on the face of the moon—
as, for instance, the darkening of the great ring plain of
Plato with increasing light, and like changes in certain long
winding lunar valleys—led Beer and Miidler to suggest that
they wonld indicate vegetation, were vegotution possible on
thesarfaco of the moon, But having accepted Bessel's con-
ciusion that there could be neither air nor water on the lu-
nar surface, and consequently no life, those much respected
selenographers could not entertain the hypothesis of lunar
vegetation, however strong the evidence might seem,

But Bessel's opinion, as our readers already know, is in-
consistent not only with the conditions on which he based
his calculations, but also with the results of more recent
studies of the state of the moon's surface. So far from be-
ing an airless, waterless, unnlterable desert, a changeless
mass of dead matter, like so much voleanic scoria, the
moon is now known to have an atmosphere of ¢wmsiderable
volume and density, to present abundant evidence of physi.
cal activity and change, and to have in all probability water
enough to make life easily possible on its surface,

The moon is dying, but very far from dead. Being so
much smaller than the earth,it has run its course more rap-
idly, but is still a good way off from that goal of ultimate
deadness to which so many astronomers have theoretically
nssigned it, There s not the slightest adequate evidence,
Nolson says, of the popular view, and **its trath would be
admitted by no astronomer who had devoted sufficient atten-
tion to selenography to enable him to thoroughly realize the
probable present condition of the moon,"”

Such being the caso, the hypothesis that the moon's green
plains derive their color from vegetation coases to be impos.
sible or absurd. The evidence is not of a character to jus-
tify a positive assertion that the mythical man in the moon
may have abundant pastarage for his cattle ; but his case
ceases to bo absolutely hopeless whon a thorough-going se-
lenographer can say, as Neison does, that the moon may
possess an atmosphere that must be regarded as fully capa-
ble of sustaining various forms of vegetation of even an
advanced type ; that it doos not appear how it can justly be
questioned that the lunar surface in favorable positions may
yet retain a sufficiency of moisture to support vegetation of
many kinds; and that in a very considerable portion of the
entire surface of the moon, the temperature would not vary

;u{ﬂlclomly to materinlly affsct the oxistence of vogetable
®.

Who ean tell but that the aforementionsd man in the moon
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may not follow the plan of the African tribe which Living
stono tolls of, and keep himuelf and hin eattle in extonslye
lunar eaverns, where the tomperaturo is uniform and water
abundant ; driving them forth upon theso great groen flolds
for a fortnightly feed when the sun Is up for its long dayx
and the grass in good condition ¥ Jules Verne ought not 1o
neglect so inviting a field of exploration, 1

—_—  ——eetr—
WORKMEN AND THEIR TEACHERS,

For examples of the Inck of definite knowledge upon sim.
ple practical subjocts, by those who net as judgoes of work.
manship, we need not look far, For instance, if we find in
mechanical newspaper a discussion on the proper manner of
putting wheels upon axles,we shall perhaps read as followy
** Make them purallol and bore the hole pamllel.” ““Wo haye
triod that, and we had more wheels come loose than we do
now when we put them in taper,” says another. The truth ix
that *“ make them parallel” in correct for good workmanship,
and “‘make them taper” is sultable for inferior wnrkmannhip_
Who ever heard of a properly designed and constructed par.
allol axle becoming loose in it wheel, unloss from n frncturg
of the one or the other? If the boring and turning were
either out of parallel or out of round, if the tool marks were
left too deep, or if the sizes had not allowed the proper
amount for shrinkage or the hydraulie pressure, as the cage
may bo, the parallel ghaft will come loose; but thess dofects
have no business to exist, nnd canonly oxist from a Iack of
either surveillance or practical knowledge on the part of
those in charge of the work, : i

Another cauge for the common ignoranee of certain and se- |
curnte methods iu the unwillingness of a great many of our
oxpert mechunics to impart their knowledge to others, This
undoubtedly exists to a deplorable extent, and we have
heard it defended upon the plea that business men are not
in the habit of bruiting to the world any advantages they
may happen to possess in their business facilities; and
why should mechanics do so in their business ¥ This is in. i
deed a difficult question to answer upon & business basis,
and brings us to the main question, which is how to utilize
the knowledge possessed by our most expert artisans, and,
by imparting it to our apprentices for their guidance, make
superiority and rapid workmanship the role and not the ex
ception. Much offort has been expended in this direction by
various publications, but we regret to say that we very
rarely find a book in a machine shop; and need we look far
for the reason, which lies not in the backwardnes:of the
press in utilizing the materials at hand, but in the quality of
the materials themselves, which do not as a rule commend
themselves to those they are intended to ben<fit? The rea-
sons for this are that, as we have before remarked in these
pages, we must look for the science of practice to those who
are known from their practical skill; and this course we
have endeavored to take in the SCIENTIFIC AMERICAN and
the SCIEXTIFIC AMERICAN SUPPLEMENT,which have drafted
into their service the best known talent in each branch of
practical education upon which they have treated. That
our efforts huve been appreciated is attested by the freedom
with which the scientific newspapers of both the United
States and of England have drawn upon our columns,

Of the importance of imparting to others the results of
the vxperience of the skilled workman, we will cite the fol-
lowing : Some four years ago there was introduced, from
England, a special tool steel, possessing the peculiarity that
it did not require any hardening. It was however difficult
to forge, since it would ernmble to pieces if heated to more
than a bright red, and also if hammered ata very low red
hent, The writer was one of the first men inthis country
to try it, and found no noteworthy advantage possessed by
it for light lathe or other work. It had no advantages, in
faot, ns & finishing tool, and but very few for such rough-
ing purposes as the shop in which it was tried afforded
Its cost, too, being sometimes as grest as that of ordinary
tool steel, its use was not considered advisable. A year
afterwards it became known that a certain printing press
manufactory had adopted this steel, and had speeded up its
machinery faster in consequence of the superiority of the
new steel. A visit to the establishment failed to elicit from ;
its manager any data or opinion; but first the speed and '
feed of some of the tools, communicated to the writer by o
workmen, disclosed that there was “ nothing init," as me- .
chanics say, and a tool made of that steel and at the manu- :
factory in question, lent by onc of the artisans to the writer,
showed upon experiment that its superiority was confined to
heavy cuts on hard metal, circumstances sufficiently Ill"‘l :
to shiow that the steel was suitable for special purposes onlys
and hence it was nosurprise to learn that its general usohad
at that factory been discontinued at a subsequent date, How-
ever,it was tried, at the suggestion of the writer, upon pul-
loyn, by Messrs. Laffan and Edgar, of New York, who, find-
ing it served excellently well, applied it to turning shaft-
ing, and they were so well pleased with its ad
bility to thelr purposes as to adopt it and recommend |
others. On another occasion, the writer was req
visit ono of the United States navy yards to
lent results obtained from a certain brand
steel, for which universal merits were claim
spection, he found the cutting speed on small
only about 25 feet per minute, and that on larg
range between 0 and 12 feet per minute ; so
caso was tho duty obtained from the tools
any criterion of their cutting value.

If we tarn to written instructions,we
kind of iron work is a speed of more th
recommended, while in most cases 23 fo

oxcoeded. On small work, however,
casily attainable, and is by far the mi




ry three ** authorities " give the cutting speed for
being loss than that for wrought iron, whereas
contrary is the fact. Now wherein does the fallacy

‘have beon asked that question by expert workmen,

“timoes over, and we could find no reasonable answoer,

& % We
£ except that they did not properly forge or temper their tools,
t that, in many eases, defeots in the shape of the
0ols may have had something to do with it ; but be the cause
‘what iv may,one thing is painfully apparent,that the author
of the information was ignorant of his subject : as ignorant
‘a8 the meohanical correspondent who visited Sheflield in
England, and camo back and exposed his mechanical {gno.
rance o fow weeks ago by writing a long article upon the
want of progressive idess among Sheffield manufacturers,
adducing os proof that they forged the blades of fine cutlory
instend of rolling them, all unconscious of the fact that to
the forging belonged asuperiority of quality that can under
no circumstances be attained by rolling processes,

P
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IS RARE BEEF DANGEROUS?

For several years past hygeists and pathologists have
been oclosely studying the progressive invasion of the
taniodea or tape worms in the human species, in order to
discover all the causes which lead to the presence of these
terrible parasites and the means of preventing them. While
many vital points relating to the subject are still in contro-
versy, it has been demonstated that we are attacked by the
armed tenin (tania solium) and by the non-armed tmnin
(twnia medio canellata or inermis), that the germs of these
fwvo entozon are introduced into the intestinal canal through
flesh food,and that the germs of the first usnally come from
pork and those of the second from beef and mutton. It
has furthermore been pointed out, by M. Régnuult, that,
while the number of attacks of the armed twenia has not no-
tably augmented, those of the non-armed worm ure becom-
ing more and more frequent.

The cause attributed to this incrense is first the thera-
pentic use of raw beef, and second, the habit of eating
that meat, as well as mutton (the latter, however, in & less
degree than the former),in a very rare state. Both beef and
mutton contain morbific germs, which might well escape the
scrutiny of a much more rigid inspection of market food than
obtains here : and these, lodged in some organ of the hody,
speedily develope into the mature worm. Cooking the meat
through thoroughly is a sure safeguard; but on the other
hand, there are many who have no relish for well done beef
or mutton, and, among the Germans especially, the meat is
prepared in various ways without being cooked at all. We
liave frequently seen raw beef steak served and eaten with
the simple accompaniments of pepper, salt, and vinegar.
Butchers in New York city chop finely the good meat which
is trimmed from joints or bones, and sell it in its hashed
state, at a low price, to the poorer clusges, who likewise eat
it raw, and thus save the fuel required for cooking. As in-
dicated above, physicians often prescribe raw meat to the
weak and debilitated, and it is no very uncommon thing to
soe infants sucking tender pieces of raw steak. Of course
all this is dangerous,und the fact,we have reason to believe,
is not entirely unknown to those who favor the practics; but
on the other hand, there is a general idea that if meat be
cooked ever so little, merely warmed through, all peril is
obviated. That thisis a subtle error will be clear from a
brief consideration of the cooking process,

The rationale of broiling is the subjection of a large sur-
face of meat to a sudden high temperature. Coagulation
of the exterior albumen succeeds, and the juices are pre-
vented from escaping, so that they are cooked with the
fibrous part of the meat, enclosed as it were between two
shells. Roasting, or rather baking, as it is practised in this
country, is virtually the same process, the hot oven being
substituted for the coals. Frying sccomplishes the same
end by the action of highly heated fat. Boiling is just the

reverse, as the heat in that case is applied gradually, so that
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It is not diffieult to perceive that the ravages of that other
fearful parasite, of the hog, the trickina spiralis, have been
the cause of greator care in the preparation of pork; and as
tho same thorongh cooking which destroys the trichina like-
wise destroys the twnia germ, both evils are obviated at
once. Hence we find another eanse for the diminution in
cases of armed twnin noted by Régnault, while the preva-
lent neglect of procautions regarding heef and mutton may
likowise account for the spread of the affliction attribntable
to those meats,

Itis & curious fact in this connection that a prominent
trench medical journnl (the Abeille Midicale) strongly re-
commends horse flesh to be used raw therapeutically, and
nsgerts that it s much more nourishing than either beef,
mutton, or pork. We doubt whether this lust assertion will
moot with general nequiescence; but if it appears, as our con-
tomporary states, that the horse is not subject to the para-
sitic affoctions common to the cattle now used as food, there
can be no question but that, from a sanitary pointof view,
the food value of our superannunted chargers is greatly en-
hanced, At all events, for some reason the consumption of
horseflesh in France is rapidly incrensing,as recent statistics
show that nearly #0 per cont more of the animals have been
slaughtered, for the markets in Paris, during 1876 than
were killed last year,

THE " THUNDERER " EXPLOSION. i

It will be remembered that, in our recent account of the
disastrous boiler explosion on board the néw English war
vessel Thunderer, we stated, on the authority of the Lon-
don ZWmey, that the casunlty was owing to the gross care-
lessness of not removing the wedges which had held down
the safety valves during a previous hydraulic test. Such
negligence seemed almost inconceivable, and therefore we
are glad to welcome the flat contradiction given by Zngineer-
ing to the Zimes report. The valves were not wedged down,
and the similar valves in the unexploded boiler were all in
working order when tested cold. Our contemporary points
out that the valves of the burst generator, when cold, were
g inch free in their seats. Around the latter, except at
the steam connection, there is a broad flange not heated by
direct contact with steam, its under surface being in contact
with the air of the fire room, and its upper surface forming
the inside of the bottom of the valve weight box. This cool
flange, therefore, tended to prevent the expansion of the
cast iron chamber, So that the brass valve seat must have
had an increased radial expansion inwards. Now taking in-
to consideration the dimensions of the parts, the tempera-
ture of the steam, and the coefficient of expansion of brass,
it is found that the valve, after the seat had expanded in-
wards, would be 0 005 inch larger than its seat, The valves
were thus obviously fitted too nicely, and through the un-
equal expansion they set fast. In addition to this the stop
valves were shut, and it is known that the steam gage was
badly out of order, and these three causes are, in Engineer-
ing's opinion, amply sufficient to account for the explosion.

LIGHTNING RODS.

“ Professor Wise, the balloonist, who has had rare oppor-
tunities for stadying and observing storms as well as calms,
has repeatedly expressed his convictions that lightoing rods
are useless in electrical storms, but that metal roofs are an
absolute protection. He says that during a recent storm
several flagstaffs were shivered down to the point of contact
with the metal roofs, when the damage ceased, the flnid dis-

1sing over the expanse of metal. This corresponds to

hundreds of other cases that he has examined ; and he de-
clares his conviction that ‘ the lightuing rod, as a protection
in itself, is of no more value than a bodkin would be 10 ward
off the ball fired from a Columbiad.” "—American Architect
and Building News.

A metallic roof may, in some cases, avert damage to an
unrodded building, by facilitating the passage of the elec-
tricity to the best wetted portions of the exterior of the
structure, to the water leaders, etc., down which the lightning

the albumen can be coagulated uniformly through the mass. | may pass to the earth ; a well wetted wooden roof may as-

Now albumen coagulates at 142° Fah., and further heat re-|sist to the same result.

Hundreds of unrodded houses,

duces it to a firm transpsrent body, so that a pfece of beef | with and without metal roofs, have been struck, and not
which is left ‘“ unbasted,” that is, unmoistened, during the | serionsly damaged. But itis nonsvnse‘to assume that a good
cooking process, and its exterior temperatures not thus kept i lightning rod, properly connected with the roof ll’l.ll with
down, ora steak allowed to cook slowly over a slow instead | the ground, has no value. Although unrodded buildings
of a brisk fire, is likely to YWweome encased in a close crust, | may by cliance (-awn[tc-, .lln-._v are always in danger, and the
not inaptly termed “leathery,” which tends to prevent the | lives of inmates are in jeopardy.

further penetration of heat, It will readily be purcui\'i-d| £ erion ¢
that thus,although the meat has been subjected to cookinga | year lT-’n'.‘.' when rods were first invented by Franklin, to l!w
proper length of time,and although its exterior may appear | present time, h'nn shown that conductors are an essential
overdone, a part of its interior may be practically raw, and | moans of safety in """"l"""‘"f"‘-"« that they preserve human
may never have reached the temperature of 140°, beyond | life, and prevent the destruction of property whenever pro.

which it has been proved germ life cannot exist.
such portion of the meat thus prepared, the germs are none

On the other hand, all experionce, the world over, from the

Hence, in | perly applied,

Formerly, whon ships sailed without rods, the loss of

the worse for their warming, and enter the body in anactive | lifo and property at sea was appalling. Nearly all vessels
:

slate,

now carry rods, and such an occurrence as serious damngo

. 1 . .
It does not follow, however,from this that we are to inter- | to a rodded vessel by lightning is almost unknown, If,
> ’ R : s
dict that most noble of sll dishes, the rare cut of sirloin, | like ships, our dwellings and hulldings could have the
but it does follow that we should exercise some greater | broad expanse of the sea for thelr rod terminals, they would

care in its preparation,
safe and simple guide in the two temperatures noted above,

or rather in their close approximation. Everybody knows

.

And in this respost we have s very | bo as universally exempt from injury by lightning.

We excopt, however bulldings and vessels containing
petroleam, or othor substances from which inflammabile

the difference in color and general appearance botween meat | gases exude. The latter mix with the surrounding sir and

nearly raw and meat cooked, and Is capable of obscrving

the glairy, flabby condition of the former as compared with |

In one case the slbumen has not
But in the latter Instance

the firmness of the latter.
congulated, in the other it has,

form an explosive atmosphere of large extent, often reach-
ing avove the points of the electrieal conductors ; and such
mixtures will be set on fire by the electricity on its way to
and before it can resch the conductor.

weo know that a temperature of 142° hus besn attained, and In noarly all cases, our house rods are defectively con.
that that is two degrees higher than the germ death point;| neoted with the ground, They are simply stuck down for
hence we are thus rendered certein that the danger is ob-| five orsix feet into dry earth; whereas they should be sol-
visted, on simple inspection of the condition of the meat, | dered to a water or gas pipe, or be connected with some
whieh stil] is rare enough to satisfy any healthy taste, lnrge oxtont of conducting materinl placed underground,
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ZThe following valusble and practical hints, as to the

proper srrangement of lightning rods, are given by Mr.
John T. Sprague, in his excellent treatise upon ‘“ Electri-
city ; Its Theory, Sources, and Applications:"

43 It mustbe remembered that lightning is not & mere thread
of flame, or confined to the visible line; a large space all
round the line takes purt in the discharge, and gives up the
foree previously sccumulated in it as tension.

“These principles settle conclusively all questions as to the
construction of lightning conductors. Their object should
be to connect to earth every portion of a building ; and as
this is actually possible only with metal buildings, they
ghould connect every salient point and as much of the sar-
face as possible, so as to extend around the building the
ares of low tension, or artificial ‘“ earth ” surface opposed to
the cloud. Chimneys require especial attention, because
they are tubes lined with conducting material, containing
warmer air: and if with fires, then extending & compara-
tively good conducting column of warm air towards the
cloud and 8o inviting a discharge ; hence it is that lightning
almost always enters a house by the chimneys. All doors
and windows causing currents of air should be closed during
a thunderstorm.

‘ The prime essential is & good connection to water; water
and gas maing provide the best if the conductor iz well ge-
cured to them ; next to them is the metal shaft of a good
pump, in & well constantly supplied by springs ; then ponds
or ditches. What is required is a large metal surface ter-
minating the conductor, and in contact with a stratum of
moist earth, so that a hole sunk into wet gravel, into which
the conductor is led, and surrounded with a quantity of
coke to increase its surface of contact, will answer, but dry
clay, or rock, is not safe. This connection should, if possi-
ble, surround the building by means of rods from its various
corners, either led to different earths or else continued by &
rod round the house to one earth connection. Every piece
of metal work above the building should be utilized, such
asridge caps, guttering, and water pipes. They cannot be
trusted as eonductors because of the joints in them, which
offer great resistance, and therefore prevent reduction of
tension, but they will help to form a protecting network
around the building. especially if strips of copper are sol-
dered across each joint. For the same reason a connection
should be led from the bottom of the down pipes from the
gutters to the nearest suitable earth, though a very good
but variable earth connection is set up from these by the
water itself during heavy rain. The lower parts of the bell
wires may also be advantageously connected to an earth,
such as the nearest gas or water pipes, as several sccidents
have occurred from their having either received a direct
charge through the walls, or having a violent current in-
duced in them.

“The terminals should be attached to all highorsalient
points, most particularly chimney stacks ; if these are wide,
and contain several chimneys, it is safer to have two points,
though usually one is sufficient ; but the kitchen chimney,
or any one commonly used,and therefore lined with soot_and
containing warm air, should be specially attended to. The
points may be made of rods of 1.inch iron drawn out to a
point, rising2 or 3 feet above the building; they are better
also for galvanizing. Thereis no advantage in any of the
fancy points, patented or otherwise. The conductor depends
upon the size and hight of the building. A factory chimney
or church steeple should have a copper conductor of at least
+-inch section, either as a rod or as a wire rope, well pro-
tected against injury; for smaller buildings, iron rod may
be used instead of copper. In ordinary cases galvanized
iron wire of about }-inch diameter (such as is used for tele-
graphic purposes) will answer perfectly, if led separately
from various salient points, and carried down the different
sides of the house and connected as above described, to the
guttering, ote,, but for a single conductor atleast 3 inch rod
should be used. Solid rod is best, as it exposes least sur-
face to rust, for it is the mass or weight of metal which
conducts, not its surface, as some suppose ; but every joint
must be carefully made and soldered, to secure metallic con-
tinuity and low resistance,

“It will bo seen that conductors should never be insulated
from the building, but, on the contrary, a¥ much of the sur-
face as possible should be connected to the conductor, Eleo-
trometers, ote., are often surrounded with a cage of wire
connected to the earth or to the negative pole of the active
source of electricity, in order to provent them from being
affected by external clectrie disturbances. That is exactly
what we require to do with our buildings ; an iron house
well connected to earth would not only be perfectly safe,
but its inmates would searcely fool any of the effects usually
produced on the nervous systom by ** thundery " weather,
oxcopt 80 far as theso are due to heat, The object aimed at
ina lightning conductor should be to approach that condi-
tion ns noarly as possible ; to obtain an enclosed area within

a conducting envelope provided with points and connected to
earth.”

P

Life on the Earth.

Professor . (. Tait, of the University of Edinburgh, in
his loctures on recont advances in physicsl seience, latoly
published, considors the question how long lifo hus been
possible on the earth, He concludes that ten millions of
yonrs Is ** tho utmost that can he allowed from the physical
point of view for all the changes that have taken place on
the earth’s surfuce since vegotablo lifo of the lowest known
form was capable of exinting there,” Opposed to this s the
view of the most eminent modern geologists, that ““EMO

throo hundrod milllons of years have pussed d mway 3
restrinl life bogan, Rt { .




~ BREECH-LOADING FIREARMS,
* We publish the third and last series of illustrations of

ecch-londing fire arms, which we select from the pagoes of
E. 1. Knight's “American Mechanical Dictionary.”* Tt shows
threo American and one Swiss inventions, the latter being a
bolt needlo gun.

U U’ aro two positions of the Remington gun; the loft
band figure shows the gun when fired, the right hand roady
to load, Tho breech block, b, swings upon a strong pin
within a mortise of the stock, ¢ I8 a tumbler which bracos
the breoch plece against recoil at the time of firing, and
forms  part of the hammer which strikes a firing pin which
passes through the tumbler and is driven against tho oap or
part of the cartridge case containing the fulminate.

The breech picce, b, and tumbler, ¢, are so formed that
whon the former is closed the rounded upper portion of the
tumblor works in a concavity in the back of the breech

a5 shown in Fig. U;and when the hammer is drawn
back to half cock or full cock,the rounded back of the breech
plece works in & concavity in the front
of the tumbler, asshown in Fig. U’
This mode of matching the breech piece
and tambler prevents the possibility of
the hammer falling until the breech
plece is porfectly closed, and so obviates
the possibility of premature explosion of
the charge. The extractor, by which
the discharged cartridge shells are drawn
out from the chamber of the barrel,
works between the receiver and the
breech plece, and is operated by the
opening movement of the latter. The
breech piece is opened by a thumb piece.
A guard lover, d, prevents the trigger
being drawn when the breech piece is

Scientific merican,

which can be discharged in as many seconds,  With single
loading, the eartridge s placed in the earrier block, and n
single motion puts it in order for firing. The eartridges
are placed in the magazine by pressing them through the
trap, &, on the right hand side of the gun, the magazine
being easily filled while the gun swings at the side, They
aro fod from the magazine into the carrier block by & spiral
spring,

Y in o soction of the gun immediately after discharge ; ¢
s an ompty sholl ; d, ono In the carrier block ; ¢, one in the
magaeine ; by the forward motion of the lever, a, the links
take the position shown in Y/, the piston, g, is withdrawn,
ralsing the hammer to the full cock, and extracting the
empty sholl, e, which s thrown upward at the same time
the earrier block, A, with the carringe which it contains is
raised by the lever, i, placing the cartridge opposite the
chamber, This position is seen at Y/, The returning mo-
tion of the lever drives the piston forward, leaves the ham-

mor at full cock, forces the eartridge contained in the car-
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eer v v - : ro—
tact with ethor for twenty-four hours, completely loson |ta
notivity, and yot regains it as soon ns the etherization iy
stopped,

—_—————tr—
EXHIBITION NOTES,
PArer Maxixo.—The papermaking machinery is among
the most attractive features of the hall, and, to most visitors,
algo among the most novel, It in exceedingly interesting to

thom to seo the rags come out of the grest iron drums, whore
thoy are churned and ground, in the form of wmilky fluid ;
to watoh the deposit of the snowy pulp, and to see the pulp

carried forward on broad belts and between succossive roll-
ers, untll, growing always thinner and drier, it finally s
rolled on & drum as firm, white printing paper. The ma.
chinory in said to be the best for the purpose made,

Novern Tyre WiaTenr.—A Russian inventor, M, Alissoff,
of 8t. Potersburg, shows a type writer which, for excollence
of moechanieal structure, eleanness of impression, and abil-
ity to do printing in different characters, leaves the Ameri-
can type writer far bohind. It eannot
be made to work nearly as fast, how.

ever, a8 its American rival; and as
speed is what most people seek in
such a machine, it is doubtful if it
will ever come into extensive use, M.
Aligsoff says that he first turned his
attention to making & machine for
speed, but finding by observation that
few men can think faster than they
can write with pen or pencil, he con-
cluded that such an invention was not
what was needed, but something that
would make as accurate and legible
copy asa printed page. In this un-
dertaking he has fully succeeded. His

oy:: W’ are two views of the Dodge
breech loader, shown as a double bar-
reled breech-loading fowling piece. W
is & perspective view, and W’ a sec-
tional view. The barrels are hinged to
the front end of the stock, so as to tilt
upwardly st the rear and nearly balance
upon the hinging point, the motions
belng made by means of the pivoted lever
d, which laps over the trigger guard and
locks the barrels in firing position by en-
gagement of & hook,¢, with & pin passing

through the lug,g. The front end of the
lever extends beyond the pin on which it
turns, and works in a slot in the center
of lug, g, beneath the barrels, which it
serves to elevate and depress. As the
barrels are elevated, the front end of
the lover strikes against a projection on
the stem of the extractor, and retracts
the spent cartridge capsule. The frame,
¢, is made of a single picce of metal ex-
tending from the front, where the bar-
rels are hinged, to the grip in the rear
of the breech; and the locks are fitted in
recesses therein, dispensing with sepa.
rmte lock plates. The locks are re-
bounding, that is, they go forward and
fire the cap and return to half cock. The
hammers draw back the firing pin when
fully cocked. The barrels areadjusted

machine writes in the Russian and
English characters, makes capitals,
small capitals, figures, signs, punctu-
ation points, and all the French ac-
cents. As the types are movable, it
can be arranged to print Greek, He-
brew, or any other written language.
The manner of working it is to move
a lever on a dial to the letter desired,
and make the impression with the
foot upon a pedal. The speed is about
that of ordinary writing. M. Alissoff
slso exhibits an invention for photo-
lithographing music. The staves
notes, and signs. printed on thin pa-
per, are kept in small boxes, from
which they are taken and pasted upon
a large plate of glass, regularity being
secured by lines on cardboard at the
back of the pane. Thus the composi-
tion is built up much more rapidly
than could be done with types. A neg-
ative is then taken of any size desired
—the light passing through the glass
—and when transferred to stone the
printing is done by the usual pro
cess,

on the frame, and wear is compensated
by means of the block, b. In use, the
left hand need not be moved from where
it is in firing ; the breech is brought un-
der the right arm, the lever thrown
down,n fresh cartridge inserted, the lever
returned, the hammer cocked, and the
plece in ready to fire.

The gun adopted by the Swiss Federal
Government has the magazine and car-
tridge carrier of the Winchester, with
the needle exploder and bolt breech.

The large figure is = longitudinal cen-
tral section ; = is & perspective view of
the bolt, firing pin, and lever detached ;
#' In & view of a piece of the breech cylinder: 2* is a view
of the cartridge carrier detached.

The motions are as follows: the lever, a, is raised, ro.
tating on the firing pin, b, andcocking the latter by the
pressure of & cam upon the transverse trigger bar, ¢;
the bolt is then drawn back, earrying the firing pin and the
hook. which retracts the spent cartridge ; the motion eventa
ally rocks the bell crank lever, d, and raises the carrlor o,
which brings another cartridge in line with the barrel. The
bolt, A, is then pushed back, pressing down the carrior, ¢,
and driving the cartridge into the barrel ; a partial rotation
of the bolt, by means of the lever, a, locks it firmly by the
eatching of studs, f, on the bolt behind lugs,g, on the breech
cylinder. The firing pin has remained on the cock since the
first motion of the semi-rotation of the bolt, and is now
pulled off by the trigger. The combination is known as
Vetterlin's.

Y’ is the Henry magazine rifle, now known as the Win:
chester repeating gun. It may be used as a single loader or
a repeater.  As & repeater the motion of the lever, a, with.
draws the spent shell of the previous charge, ralses the
hammer, recharges the gun, and relocks the breech me-
chanism. The magazine containg meventeen cartridges,

“Padiished 1o pembers by Messts, Hard & Houghton, New Vork elty,

Curiovs SEWING MACHINE CONTRI-
vANCES.—A French machine has a
universal feed, which enables the ope-
rator to give the cloth any direction
desired, without touching it—a very
useful device for embroidering on
stamped patterns.

Still more ingenious is an American
invention for embroidering sot figures
automatically. Bya curious arrange-
ment undor the table, the feed is set so
that the machine goes on of itself, re-
producing the pattern. About a dozen
different simple patterns can be em-
broidered by changing the apparatus.

Another noticeable invention is &
machine which sews with either one or

BREECH-LOADING FIREARMS,

rier block into the chamber, drops the carrier block to re-
ceive the following cartridge from the magazine, and places
the arm in readiness to be fired.

B —

Flant Anmsthesin,
The curious discovery has recently been made that an.
wathesia may take place not only in animals but in plants,
and, In brief, in all forms of life. It has been demonstrated
that etherisation wots finally on all the tissues of animals
and on the central nervous system. Hence, if plants
have tissues, the anmsthetic should equally act on them.
This substantially appears to be the case; and every vital
act, whether occurring in animal or vegetable, may be an-
wsthotised. In plants, M. Claude Bernard, to whom is due
the credit of the discovery, has found that germination
conses under the influence of ether. He introduced water
crosses, which germinate from day to day, into two precisely
similar tubes. In one tube he placed a little other. The
plant therein on the following day was found not to have
germinated, an the other had; but after being removed
from the anwsthotic, the first wont on and germinated

in a natural manner, The plant had literally boen put to
sloep,

The same In troe of forments; for boor yeast, after con-

two needles, as may be desired. Itis
especially useful for embroidery, A8
threads of two colors can bo used and
double work performed.

Three kinds of machines are shown that sew from the spools,

Sod

The Visit of the French Working Men.

About fifty French mechanics, who have beon selected by
the Government of France to visit the Centennlal, recently
arrived in this city. They are to make & eritical examina-
tion of the Exposition, uchmdwodn'wblli
display presented in his particular branch of art or indus-
try, and, on their return to France, are to propare reports of
the progress exhibited in each separate branch of man)
ture. Nearly every class of French industry has its n
sentative in this commission, and the members nselve
appear to be intelligent and wide-swake mechanics, There
is nothing political in their mission; and in this respect
they differ from a body of reputed French artisans who
lately visited us, but who deservedly received no spocial
attention, owing to their affilistions with that unf|
class of men who are always at the head of labor

come, and spare no pains in affording t)




. shallow thread may be cut on water
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IMPROVED PIPE OUTTING AND THREADING MACHINE.
- Messra. Joseph B. Eaton and Charles Latham, of Shamo-
kin, Pa., have patented (July 4, 1876), through the Sclentific
American Patent Agency, an improved pipe cutting and
threading machine, that may be worked effectively ina very
DATTOW Space, 8o a8 to produce a saving in time and labor in
the digging and the working of the machine, Fig. 1 is a
‘top view of the cutter and threader, and Fig. 2 a soctional

end view of the samoe,

The shell or casing, A, is mado of
two hinged sections, which are ap-
plied around the pipe to be worked
upon, and locked firmly togother by
a suitable devico. The threading dies,
B, and the cutters, C, are guided in
interior recesses of the shell, nnd ad-
justed or fod forward to the required
depth of cutting by means of sot
screws worked from the outside of
the shell, The shell is cast at the
ends with raised ratchet teeth, DI,
along which an operating handle, D,
is guided at both ends by an outer
arc-shaped part, 4, and an inner con-
centric piece, d, that slides in a re-
cess of the shell below the ratchot.
The outer guide pieces of the handle,
D, lock, by spring pawls, D!, into the
ratchots, to take hold of the shell,
and turn it in one direction, while
releasing it when turned back in op-
posite direction. A drawing pipe,
with threaded end, fits into the thread-
ed end of the shell, and is attached
by clamp screws tightly to the pipe
to be threaded, drawing by the screw
the threading machine forward for
cutting the thread on the pipe.

‘When the pipe is threaded, the ma-
chine is returned for clearing the
thread by a semicircular handle with
hook end, thatis inserted into the
small socket holes, ¢, of the shell,

Itis claimed that thus a deep or

and gas pipes of different sizes with
ease and rapidity while the cutting
is done in perfect manner without
leaving o shoulder at the end of the

pipe.

-
South African Rallwayws,

A line of railway 120 miles in
length was recently opened between
Cape Town and Worcester, South Af-
rica. The road is an extension of the
Cape Town and Wellington Railway,
purchased by the government some
years ago, and is part broad and part
narrow gage. It is intended eventu
ally to make the whole line of the
latter description. Railway work in
other parts of the colony is being vi
gorously prosecuted ; 65 miles of road
are nearly complete on the eastern
line from Port Elizabeth, 60 miles on
the border line, from East London, will be ready by the
end of the year, and a similar distance on the Midland line
will shortly be finished. The estimated cost of the new
works was about $30,000 per mile, but this has been exceed-
od by as much as $3,500 per mile in some cases, the increase
being accounted for chiefly by the deficient supply of labor,
enhanced rate of wages, and high cost of provisions.

Meteoric Iron In our Church Steeples,

On August 10, the earth passed through the great belt of
meteors; and on about November 13, it will again plunge
into the midst of these vagrant bodies. People who are cu-
rious about meteoric iron, or who desire to investigate that
substance, will probably therefore find the present a good
time w look for it. M. Tissandier has lately shown that
the metal is constantly found in the cosmical dust, which
often may be collected from rain, and which existsin the at-
mosphere of elevated regions. Most of the meteors which
strike our atmosphere are at once dissipated by the heat of
intense friction, and the iron, melting, falls like shot, in the
globular or nearly globular formin which M. Tissandier has
found it, and whicl, he thinks, is one convincing proof of
its colestinl origin. M. Yung recently told the French Aca
demy of Sciences that the best places in which to look for

meteoric dust is an old church steeple. Collect all the dust
which has bocome deposited in out-of-the-way corners, where
the wind has net been able to reach it, and examine it under
the microscope, Apart from learning how many curious
things are floating about invisible in our atmosphere, the
student may be able to get together sufficient of the iron to
examine it by chomical moeans,

.t —
IMPROVED SAND AND GRAVEL SEPARATOR,

Bullders, musons, roadmakers, contractors, and others will
doubtless be lnterested o the Invention herewith illustrated,
which is adapted for screening sand and separating gravel,
overcoming the slow and tedious process now in use. It is
clalmed 1o screen sand, no matter how wet, when it cannot
be screonod by any other process. It separates the gravel

potirely from the sand, and deposits the roofing gravel and

Scientific Amevicun,

conrse gravel for walks, eto,, in separate places from tho
sand, thus saving the necessity of a second sereening when
roofing gravel is in demand. It can be worked to screen
thirty yards a day, by one man throwing the sand and a boy
to turn the crank. It works rapidly, and will supply sny
grade of sand,

A In o gonrse soreen on which the sand is thrown and
which keops large picces from passing into the machine,

The sand passes down to the feeder, B, which carries it

Fig. 1.
If
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The manufacturers also make u largo-sized machine to be
run by horse or steam power, having one elevator to raise
wand and another to carry the sand into bins, cars, or other
places of deposit,

For further information address the manufacturers
Meossrs, Chambers & Quinlan, Decatur, I,

il -Ds
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The Muman Volco Transmittod by Telogruph.
Hoveral wooks ago we gave a sketch and deseription of
the thread telegraph, consisting of
two small tin or wooden cylinders,
each having a membrane stretched
over one end, the two membranes
connected by a stout thread. Two
persons may readily communicate
the sounds of the voice by meansof
these instruments over a thread fif.
ty or a hundred feet in length. The

EATON & LATHAM'S PIPE CUTTING AND THREADING MACHINE.

down to the cylinder, E. The latter is made with four rows
of pins, and revolves with velocity, spreading and separating
the sand and gravel and throwing it against the screens, G
G. These screens are placed one over the other. The roof-
ing gravel and sand pass through the upper screen (which is
made of half inch mesh or any other size needed) to the
lower, which is six meshes to the inch, or any size required.
The roofing gravel passes down botwoen the legs, which are
inclosed, and the sand through the fine screen. The coarse
gravel passes down in front of the machine, H is & wrap-
per or beater, which strikes eight times with overy revolu.
tion of the crank, against the under part of the screens, and
loosens any sand that may stick to the screen, K isa feed

board which can be raised or lowered to regulate the flow of
sand to the machine. L is & shelf for carrylng off conrse
gravel. A single screen is made of four meshes to the inck,
or any other size required, to be used for sorecning sand
when roofing gravel is not wanted, allowing all the gravel

to pass down in front of the machine.

person sending speaks within one of

the cylinders, which canses the

membrane to vibrate; the vibration

passes along the stretched thread to

the membrane of the other cylinder;
c which being held to the ear of the
ear of the person receiving the mes-
sage, the vibration is duly heard, or,
in other words, the voice of the send.
er is made audible,

Professor Graham Bell, by a de-
vice somewhat analogous, has suc-
ceeded in transmitting the tones of
the human voice by telegraph. In-
stead of the thread he connects the
membranes of the two cylinders or
drums with the armatuzesof the elec-
tro-magnets, one drum being placed
at each end of the telegraph wire, In
fact, he not long ago demonstrated
the possibility of conveying vocal
sounds by means of the ord nary te-
legraph wires and special appliances
for transmitting and receiving the
sounds, The apparatus used by Pro-
fessor Bell is thus described: Two
single-pole electro-magnets, each
having a resistance 10 ohms, wera
arranged in circuit with a battery of
five carbon elements—the total re-
sistance being about 25 ohms. A
drumhead of goldbeazer’s skin, about
2% inches in diameter, was placed in
front of each electro-magnet, and a
circular piece of clock spring was
glued to the middle of the membrane
of each drumhead. One of these te.
lephones was pleced in the experi-
mental room, and the other in the
basement of an adjoining house.
Upon singing into the telephone the
sounds of the voice were reproduced
by the instrument in the distant
room; and if two persons sang si.
multaneously, the two notes were
audible at the other telephone.

At the time of the lecture, an
experiment was made to show the
transmission of articulate speech, an assistant going into
the adjoining building where one of the telephones was
placed. Several familiar questions were, it is said, under-
stood aftor a few repetitions. The vowel sounds alone are
those faithfully reproduced ; dipthongal sounds and rotund
vowels are readily distinguished, but consonants are general-
ly unrecognizable, Now and then, however, a sentence
comes out with almost startling distinctness, the conscnants
as well as the vowels being clearly audible, Professor Bell
stated that telephonic effocts can be produced with three
varioties of currents—the intermittent, the pulsatory, and
the undulatory, The first are characterized by the alternate
presence and absence of electricity in the circuir; the pul.
satory current by suddon changes in intensity, while undu.
Intory currents are obtained by gradual changes analogous
to the changes of density of air produced by vibrations of a
pendulum,

The most recent trial of Professor Bell's instrument was
ot his residence, Brantford, Canada, August 11. The Tor.
onto (/lobe states that Instruments were placed, one in the
porch of the residence and the other in an outhoose on the
grounds, and communication between these made by ten
milos of wire. Muslcal notes, the human voice, and songs
spoken and sung before one lostrument were plainly sudible
by placing the instrument to the ear at the other. By this
Inventlon, too, any number of messages can bo conveyed
over ono wire in either direction, provided they have a dif-
forent pitch; the tones of the volce can pass over the elec-
tric wire, enabling the hearer st any distanco to hear dis
tinctly what is said, and w distinguish the voice of the
speaker.  On August 10 the professor had communication
wade with his instrament on the common telegraph wire
botween Brantford and Mount Pleasant (five miles), and
was spoken with, while in Mount Pleasant, by Professor
D. C. Boll and Mr. Griffin from the Dominion office in Brant-
ford.  On the evening of August 12, the professor tried a
vew experimoent, having had an instrument made so that
throo persons could sing different tunes or different parts of
the same tune into the instrument at the same time, The
trial was perfectly sucoessful, the different volees coming

i
!
!
'




e g B e T TR T . ——

vire at the same time, o that they could
distinguished by the listener. The practical
sation of the lately discovered system of telephony

he professor afforded much pleasure and informa-
» present.

=TT

The Moon's Longitude and Solar Retrograde
3 Motion,
b the Editor of the Scientific American :

In the SCIENTIFIO AMERICAN SUPPLEMENT (page 492,
volume I), you state that a paper by Professor Newcomb,
on ** Inequality of the Moon's Longitude,” was read at the
June meeting of the Royal Astronomical Society, and that
soveral of the more notable members of that scientific body
. themselves as being at present quite unable to tell
the cause of the phenomenon. Allow me to advance the
following, which, I think, points to the cause.

The sun, his planets, and their several satellites are all
distinet members or wheels of the great, grand celestinl ma-
chine called the solar system ; and unless we look upon the
whole as a machine, and trace the effects which the retro-
grade motion of the largest one has upon the smaller ones,
and these upon the smallest ones, we shall never be able to
tell the cause of the phenomenon now under consideration,
nor the cause of kindred phenomena in other moons; for
they all move more or less ahead of their times while in
one side of their respective orbits, and lag behind while on
the other side, just as the earth herself and every other
planet does, and must do, although practical astronomy
has not vet discovered the facts.

To explain. We take the sun, or main wheel, first: His
orbit is to be considered the rim of the wheel; the center of
his orbit, the center of the wheel; and he (the sun) fixed,
as it were, on or in the rim. That wheel turns on its axis
retrogressively; and the rim, and the sun, of course, retro-
grade at the rate of nearly 503’/ annually. Now, by virtue
of the earth being carried retrogressively by the sun, she,
oo, retrogrades annually, as it were in her own orbit,
nearly 503”’. Could we stand at the center of the sun's or-
bit, and view clearly the longitude of the earth at the mom-
ent she reaches 180°, we would find that she had fallen be-
hind her sidereal place in the heavens, that is, the point at
which she was when she came to 180° the previous time,
say 501’/ ; and when she came to 0°, she would be 503’/ re-
trogressively in advaunce of where she was at the moment
she came to the same point in her orbit one exact year be-
fore. In other words, she would be behind time on one
side of her orbit, and in advance of time on the other side
of it

And it is exactly so with the moon. In one exact terres-
trial year the moon retrogrades in space to the same exact
amount; or, in other words, her orbit, as a whole, is carried
retrogressively in space nearly 503’/ annually, or about 47/
for every revolution she makes. It seems easy to see, then,
that, in consequence of her retrogression in space, caused
by the retrograde motion of the sun, she must be behind
time, while on that side of her orbit which is outside of
the sun’s orbit, and eice versa.

I submit the above to the consideration and amendment
of the wise and learned.

Gloucester City, N. J,

Jonx HEPBURS.

Professor Crookes’ Radiometer,
To the Editor of the Scientific American :

On page 116 of your current volume, Mr. Joseph Delsanx,
of Louvain, Belgium, presents some interesting experiments
upon the radiometer. As I have not a radiometer at hand,
I assume that the described tests were correctly made; and
feel that there is good cause to suspect s coaction of forces
to move the electrometer vanes. Could it not be settled be-
yond a doubt by charging the radiometer globe from an elec
trical machine, to the same tension and with the same kind
of electricity as the globe contained after being submitted to
the radiation of the sun or any source of light, and then as-
certain if the action of the radiometer were the same?

Some other phenomena could be investigated in this con-
nection. For instance, it is well known that selenium varies
in electrical resistance from 15 to 100 per cent, inversely as
the intensity of light to which it is subjected, It is also an
established fact that on telegraphic circuits the speed of sig-
naling is decreased during the middle portion of the day,
and improved at night. Mr. R. 8. Calley, the well known
Enoglish electrician, called attention, in 1872, to this retar.
dation, and said that the canse was not clear, but attributed
it 1o “"the ordinary diurnal variation of earth currents and to

the increased resistance of the wires from increased temper-
store.” As Mr. Culley has drawn no line betwoen warm and
eold weather, it would be well for Mr, Delsaux and other
skillful experimenters to take the matter up, and apply the
electrometar 1o things in the light and in the dark. We may
pethaps thus be informed of what we are seoking to know,

Uhicago, T F. W. Joxzs.

.t — -
Test Colors,

To the Editor of the Beientific American ;

In No. 7 of your current volume, I notice a report of a dis
covery of new test colors from the iris and violet. | have
found the blue convolulus major, or morning glory, of con
piderable practical value as & test for acids and alkalyes, In
the first place, the flower itself is very sensitive, indicating
the trace of nitric acld in rain water after & thunderstorm

Scientific American.

wotted the surface after a shower during the night, A fow
of the flowers rubbed in » glass of water will give n bright
blue liquid, which will instantly redden if a drop of nitricor
other acid be put in; and the blue will be restored by nou
tralization. But if the alkall is much in excess, it will turn
green and return to blue on noutralizing again.  Water col-
ored by the red convolulus will turn blue on the addition of
an alkaline salt, but is not so sensitive as the bloe,
Milledgeville, Ky. M. W. VexAnLE.
e ——m 4t ———
Some Notes on Potato Heetles,

Tothe Editor of the Seientific American :

It is not often that you are caught napping, and you are
more apt to be so caught when lounging in the field of na-
tural history than in any other. In your issue for July 20,
you copy an article from the Sorextivic FArMeRr, entitled
““Facts about Potato Beetles,” in which, among the promi-
nent statements offered as ‘' facts,” we are told that the
potato beetle (by which of course is meant the well known
immigrant from Colorado, and not any of the other beotles
that affect that plant) does not fly till night and does not eat,
Both these statements are incorrect. The doryphora10-
lineata, like most of the species of its family, flies readily in
the daytime, but not at night ; and it feeds freely upon the
various plants of the nightshade family besides the potato,
and sometimes does considerable damage in spring long be-
fore the larve appear ; though it is not as voracious as these
and seldom abounds on a plant to the same extent. Rea-
soning from his ** facts,” the writer of the article goes on
to say that ““ any mode of destroying the beetle, practised
by the farmer here and there, is only lost time * * ¢
therefore let the beetle alone "—an erroneous deduction na-
turally following from the erroneous premise, and very un-
sound advice. It is in fact all important, from the practi-
cal view, to destroy the first beetles and thus prevent the
laying of eggs and the subsequent injury; for while it is
true that they may continue to fly in from neighboring fields,
the fact nevertheless remains that the more you kill the less
you have. Many experienced farmers in this part of the
country justly consider the destruction of the early beotles
important enough to warrant the laying of traps before the
potatoes begin to put out of the ground ; and they do this
by dipping slices of the tuber in Paris green and laying them
about a field where no domestic animal can get at them.
There are other errors in the article in question, but of
minor importance. For instance, every one who has had
much experience knows that the third or last brood of
beetles is fully developed and flies around for weeks or even
months before seeking winter quarters, and that they hy-
bernatein the perfect state, ready to awaken in the spring
and fly about again for a few weeks before procreating.
The species is, also,northern, not southern, in habitat, and,
while spreading east along certain parallels, has not extended
south. The talk, therefore, about the insects remaining
dormant through the winter merely ** because the tempera-
ture is too low to perfect the insects,” and about the proba-
bility that, if they reached a tropical climate, their ** trans-
migration (transformation) will be uninterrupted "—is
““misty,” to say the least. The hybernating state is induced
not alone by cold, and many insects prepare for it and cease
multiplying months before winter sets in; and doryphora is
oneof them,

St. Louis, Mo. C. V. RiLey,

(For the Sclentific American.)
THE CALORIMETER OF THE MASSACHUSETTS INSTITUTE
OF TECHNOLOGY.

Among the drawings displayed by this institution at the
Centennial is one of the calorimeter used in the mechanical
laboratory of the school, and a description of it by the pro.
fessor of engineering may be found on one of the tables, A
courteous attendant is usunlly on duty also, who takes
pleasure in answering the questions of visitors, Profiting
by these sources of information, the writer has prepared a
description of the apparatus, which will doubtless be of in.
terest to engineors.

The general use of the calorimeter is to measare the
quantity of steam condensed in it in a given time, and the
amount of heat imparted to the condensing water by the
steam. In this connection it is valuable for determining the
quality as well as the quantity of steam ovaporated by a
boiler, the steam required per horse power per hour by an
engine, the condensation In the eylinder, the total and latent
heat of steam st difforont pressures, the transmission of heat
by different conductors, and numerous other problems of
similar character. Its great value in teaching the students
right methods of investigation will be obvious, and at the
same time practical questions of Importance to steam users
can be examined. The ealorimeter to be described was used
by Mr. Dixwell in his experiments on condensation in steam
cylinders, a notiee of which will be found in the SCiENTIVIC
AMERICAN for March 11, 1876,

The ossentinl features of the instrament are & tank con-
taining a condensing coil, a tank for the condensed steam,
scalos for determining the weights, and thermometers for
ascertaining the temperatures.  Steam onters the condenser,
which s arranged wo an to drain thoroughly, and after being
condenwed In discharged into s small tank where the welght
and tomporature are noted,  The large tank Is filled with
water, the welght and temperature of which are noted st
regular intervals,  The small tank Ix closed st the top by &
foating cover, secured to the edgos by a rubber displiragm,
The large tank is also closed at the top, but provision is
wade for nxpansion by an expansion tank placed above, and
baving a floating cover.  Each tank rosts upon s palr of

The lowers show red spots wherever the raln water has

platform seales, and all connections to the tanks are made
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by means of rubber pipes, which only change their diree.

tion slightly daring an experiment, and consequently do not
sonsibly affect the weights,  The large tunk hins a cireula
ting pump which In worked at intervals during an experi.
ment, 0 as to muke the temperature of the condensing
water uniform in all parts of the tank.  To illustrate the
use of the apparatus, suppose the exhaust pipe of a steam
engine to be connected with the condenser, and that the con-
sumption of steam per indicated horse power is to be de.
termined.  The large tank is filled with water, until the
cover in the expansion tank floats, and the weight and tem-
perature of the water are noted. The engine is then started,
and at regular intervals indicator diagrams are taken, and
the weights and temperatures of condensing and condensed
water are noted, the temperature of the water in the large
tank being equalized by the aid of the cirealating pump be-
foreit is recorded. The result of a series of operations shows
that a certain weight of steam of a known pressuare imparts
a definite amount of heat to the condensing water, and from
these data the quality of the steam can be ealculated.

The reader is doubtless familinr with other calorimeters,
as they are frequently used by engineers. A large one was
employed for two years at the fair of the American Institute
in tests of steam boilers, the weight and temperature of the
condensed water being noted, and a somewhat similar appa-
ratus was used on a later occasion for testing the amounts
of steam required for several rotary engines. Thedifference
between these calorimeters and the one described above
scems worthy of notice. In the one case the calculations
are made by observing the successive changes in tempera- ‘
ture of a definite weight of water which is used throughout b
the experiment, and in the other the condensing water
flows away continually, so that the temperatare of the dis-
charge does not vary much during a test. It will be seen
that, where a definite volume of water is heated by condens. i
ing steam, the amount of heat thus measured is not all that
has been given up by the steam, since some of the heat is
absorbed by the apparatus; while in the other form of calor.
imeter, if a definite temperature is reached before com.
mencing an experiment, and is afterwards maintained, no
more heat will nocessarily be absorbed by the apparatus,
Of course, in the form of apparatus used st the Massachu
setts Institute of Technology, the amount of heat absorbed
under various conditions might be determined, and the ne
cessary corrections applied. Perhaps this has already been
done, but it does not appear in the account given by the
professor of mechanical engineering, who is quite minute
in describing the tests of gages and thermometers. It may
be, however, that the correction would generally be unim-
portant. ;

As appears from the descriptions of the use of this appa-
ratus, the students are well drilled in some special tests of
testing apparatus. This is one of the most important points
in the engineer’s practice, and it seems to be duly appreci-
uted at the school. Experience shows that physical appara-
tus cannot be made free from defects, but that, if the amount
of error is determined. corrections can be applied which
will give accurate results. R. H. B.

Philadelphia, Pa. .
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A Useful Tree,

Mr. Morgan, an English consul resident in Brazil, cites,
in a recent report to his government, the carnouba tree, a
species of palm (copernicia cerifera) as one of the most val-
unble vegetable productions of the esuntry. It flourishes
without culture at Bahia, Rio Grande do Norte, and other
well known localities, resists drought, and always appears
green and luxuriant. Its roots possess properties similar to
those of the sarsaparilla. The trunk furnishes a superior
fiber. When the tree is young. it yields wine, vinegar, s
saccharine matter, and a species of gum closely resembling y
sago. Its wood is excellently suited for the manufacture of g
musical instrumoents, as well as for tubes and conduits for }
water. The pulp of the fruit is very palatable, and the
oily nut roasted and pulverized is & good substitute for cof-
fee. The trunk also yields a flour similar to maizeas.
With the straw, hats, brooms, and baskets are made, and
over half » million dollars worth of it are exported to Eng
land yearly, Lastly, & wax, used in the manufacture of can
dles, is extracted from the leaves . :

- ——eetre— %
The Cauwe of Asphyxintion. i

Dr. Blandet, in the French Gazette Medicals, denies that
carbonie neid gas has any toxiec effect in cases of asphyxia:
tion, and claims that it simply suffocates by filling the lungs
to the exclusion of oxygen. Persons partially pR -
by carboule acid gas can usually be restored by inhalations Y
of oxygen. The true cause of bad air g, Dr. Blan.
dot thinks, is carbonic oxide, which is disengaged prior to
carbonic acid. This does not diffuse itself in the blood like
the lattor, but remaing and destroys the hemoglobine and
the hematine. p A g

The bost remedies are not only inhalations of oxygen, but
friction of the skin with oxygenated water and decom posi
ble oxides, such as those of manganese and of ¢
in also suggested that sulphydrate of ammonis,
tored hypodermically, might decompose the cax
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A CANADIAN sportsman declares that
in Ontario have been killed by warm
have been cut down, and the sun,
from morning 1l night, heats the
farmers 10 plant willow limbs slong
shade the brooks and give the trout

by anglers s
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~ PATTERN MAKING—THE POUNDERY

It has beon already remarked that the operations of the
~molder are, to a large extent, predetermined by the pattern
~maker; hence it becomes necessary that the latter shall
‘have a knowledge of foundery work, otherwise he is likely
to make the patterns very expensive and awkward to mold.
In learning the trade, an apprentice is usually put to work
‘and distinetly instructed us to the required form of his work
~without knowing anything of the reasons therefor. In this
‘way he attains a practical knowledge of how different class.
es of patterns should be, or are, usually made; but it takes
‘him years to become an expert mechanic, for the reason that,
having learned by rote, he is incapable of meeting new con-
ditions to the best advantage, until his experience has in-
cluded both observations in the foundery and, in some cases,
consaltations with founderymen. Before entering, there-
fore, into the method of putting together different kinds of
pattern work, it will be well to take a glanee at the founde-
ry, and examine the contrivances and the operations of the
workmen, so that our operations in pattern work may be in-

telligently made from the beginning.

The floor of the foundery first demands our attention, It
is composed of a layer of molding sand of sufficient depth
to imbed patterns of the size usually cast in that foundery.
For exceptionally large work, there is usaally a place where
the natural earth has been excavated to a greater depth ; the
cavity is filled with molding sand. This place is usaally
within easy reach of the cr ‘ne (which commands almost eve.
Ty part of the floor) and the threshold of the melting fur-
nace or cupola. We next observe the capacious oven for
baking cores and drying molds for such special work as may
require these operations; but the particular contrivance
with which the patternmaker has now to concern himself is
represented in Fig. 67. It is called a flask,and is composed
of two or more parts (two only being shown in the engra-
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ving). The lower part is called the nowel, and the upper
the cope. Each part is simply & strong rectangular frame
of wood or iron, The sides, being continued past the rect.
angles, are roughly shaped for use as handles. The cope
is provided with several crossburs, which embrace the pat.
tern as it ware, being roughly shaped like it in contour and
approsching It in size, being about half an inch larger all
round. These bars, by their adhesion, support the body of
the sand in the cope, and in this they are frequently assist.
ed by nails driven io nourly half way into them. Whenan
inwermedinte part is used with the two parts shown in Fig,
67, the contrivance is called a three part task ; with two in.
termedintes it 1y ealled o four-part tlask, and 8o on. A#s the
cope is provided with crossbars, so also the intermediates,
having to 1ift & ring of sand, are provided with wings; that
is to say, as much crossbar ns will extend from the sides to
within about half an inch of the pattern. The parts are
guided, in thelr position one o the other, by taper pins on
one part fitting into eyes fixed to the other part, as shown
in Fig. 07, in which the cope In shown with the side hay
ing the two pins exposed to view, while the opposite side
of the nowol, having one oye, is visible. In many cnson
and for lorge work, the nowel is dispensed with, and the
foandory tloor is used in its stond, in which ease the copo s
guided o, and retained in, s place by stukes driven into
the floor sand, an shown in Fig. 08, 8o that, when lifted to
admit of the pattern being drawn from the mold, the cope
may be roturned nguin o its oxact proper and formoer posi
tion, In Fig, 08, A ropresents the pattern whose fmpres
sion fo the floor sand, at M, forms part of the mold, B ro
prosonts the cope ; for the word cope in usunlly applied to
the upper part of the mold as well as to that portion of the
flask which contalns it. The top print, C, of the pattern,
hus formed its impression in the cope at P.
tapor pog, which leaves s hole in the cope at », through
It also loeaves an

R i a round

which hole the molten motal is poured.
indontation at #/; and from this latter n gutter is mado by
the moldor to communieste with the mold, M, as shown,
The stakes referred to nbove are marked 8. The dots, shown
around the lmpression of the top pattern print, C, in the
cope, are small holes made in the sund (after the molding in

finished) by a pleo of fine wire, and are for the purpose of
giving vent to the air and gases which must escape when
the metal is poured in,
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It will be seen that, when a mold is made in the flask we
have described, it can perform no further daty until the
casting has been made; for every mold, therefore, we require
a flask, and hence the pile of these appliances we always
see in a foundery, For light work, however, a comparative-
Iy modern and greatly improved device has come into gene-
ral use. It is termed a snap flask, each part having a hinge
at one corner and a latch at the diagonally opposite one; so
that, after the mold'is made, it can be detached from the per-
fected mold and can be used to make another. Forthe de-
tails of its construction and use, the reader is referred to
page 111, Vol. XXVIIL, since it is not our purpose to here
discuss the merits of such contrivances. Sometimes, though
rarely, it happens that a casting 18 required of such form
that the patterns cannot be constructed so as to be molded
with a flask of the ordinary kind. The flask requires to
come to pieces and the mold to be parted sideways ; this adds
greatly to the labor of the molder, and the patternmaker
should so construct the pattern as to avoid this whenever he
can devise any means of so doing. Even when the pattern
is molded in the floor, the mold is sometimes of necessity
made to part on one or more of its sides, and these partings
are termed drawbacks, An example of this class of work
will be given hereafter,

By matching the operations of a molder, we shall observe
that, in the case of a solid pattern, that is to say, a pattern
not made in halves, he always endeavors to have as little
of the pattern in the cope ss possible, and in this respect
the patternmaker should supplement his efforts.  The rea-
son is obvious: the cope has to be lifted while as yet there
has been no opportunity to loosen the pattern in the mold.
It is true that, in some cases, a bar is passed through the
cope and driven into the pattern, and by rapping it the
loosening is accomplished; but itis not well to have recourse
to such an expedient, because, wherover the bar passes, the
cope is damaged, and must be mended ; and when a mold
hns to be mended, it is doubtful If the correct form, such as

the pattern would have given it, will be lofe, Furthermore,
itis all work in the dark : for the effect orextont of the rup
ping cannot boe serutinized, and it may therefore produce an
undue distortion In one direotion, while in snother it may
not have been offoctunl, Porhaps the bar may have descond.

Vg, 7o.

ed at u placo in the pattern where it is comparstively weak,

dom rosorted to; and it may be generally disrogarded in the

calculntions of the pattern maker. The cope, then, being,

down than is the other part of the mold.

as wo may say, a dead lift, and with nothing to guide the
operator in moving it, either horizontally or vertically, any
part of the mold eontained in itis much more liable to break
In extracting the
pattern from the lower part of the mold, the eye lends to
the molder great assistance.  The pattern can be loosened
in the xsand before extraction, and is furthermore less cuam-
bersome to handle than is the cope: all of which circam-
stances tend to preserve the lower part of the mold from
dunmage during the extraction of the pattern. Rappiog a
pattern tends to alter the form of the mold from that calcu-
lated upon. A circle becomesslightly oval, a square becomes
an oblong, and so on :and this cannot in most cases be avoid
ed, because it is necessary to rap the pattern so as to enable
the molder to extract the pattern without drawing out the
sand with it; all that can be done in this direction isto rap
the pattern as little as possible, and equally in all directions.
When a flask nowel is used, the labor involved in making
a parting of the mold is facilitated. Fig. 67 shows a board
cope and nowel for an ordinary straight parting; but it is
evident that the parts of the flask may be made to show &
crooked, a curved, or irregular line at the joint, if it is re-
quired, in which case the bed board maust be made of simi-
lar conformation. The process of molding with s flask in-
dependently of using the floor, instead of a flask nowel, is
illustrated in Figs. 70 and 71. If it be required to mold the
pattern illastrated in Fig. 69, which is made in halves, the
joint being denoted by the line, A A, one of the halves is
taken and laid with its flat face upon the molding board, B,
shown in Fig. 70. The nowel, N, is then placed upon the
board, so that the half of the pattern will be in about the
middle of the flask nowel. Sand is then rammed tightly in
the nowel ; and when the latter is filled with the sand, it is
turned upside down, showing the flat face of the half pat-
tern, the rest of the half pattern being imbedded in the sand.
The other half of the pattern is then placed upon the onein
the sand, its proper position being determined and regulated
by pegs fitting into holes, provided in the first part, to re-
ceive them. The next operation is to put on the cope, as
shown in Fig. 71, the taper pins being fast to the cope lugs
shown on the sides, fitting into holes provided in the nowel
lugs, similarly shown, serving to hold the cope in position
and prevent it from moving. The cope isthen filled with
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sand, lightly rammed, the taper pin, R, Fig. 68, being insert-
ed to leave in the mold the hole, R, Fig. 71, throngh which
to pour the melted metal. The cope is now lifted vertical-
Iy: and as the pattern is made in halves, the top balf lifts
with the sand in the cope. In some cases a screw is fixed
into the top half of the pattern, the head of the screw pro-
jecting into the cope: the abject being to insure that the top
half of the pattern shall lift with the cope. The next pro-
eadure is to extraot the two halves of the patterns from the
molds, and perform any trimming or repairing that the mold
may require, aftor which the cope is again placed upon the
nowel, and the mold is complete, ready to have the metal
poured in,

Stmdan Sagacity,

The sagacious monkoy, who, according to the time-honored
story, used the reluctunt paw of & cat to withdraw hot ches-
nuts from the fire, is outdono by the performance of anoth-
ormember of his tribe, which is recounted by a French resi-
dont of South Africa, in a letter to Les Monder. The writer
I8 the posscssor of a large coffee plantation, and his erops
have suffered severely from the ravages of a large species of
baboon, which greedily devours the fruit of & small tree
which grows among the bushes, The best safeguards
nguinst the depredations are the wasps which make their
nests in the lower part of theso troes, for, of the flerce at-
tnck and painful stings of these insects, the baboons have a
wholosome foar. One morning, & hideous chorus of yells
and howls was hoard from a portion of the plantation where
the wasps had most thickly congregated, and where the
fruit treos consequently woro heavily laden, On searching
for the causo, the writer saw from afar & yonerable and an-
clent baboon busily engaged in throwing lnfunt monkeys st
tho trees, Theso living projoctiles thus kunooked down the
nosts and of course wore objects of the keen uttentions of
the infuriate occupants.  Meanwhils the baboon quietiy
mado his way to the upper branches, gorged himself, and
then added insult to lnjury to the budly stung monkeys by

pelting them with the rinds and pits of his ropast,

-t —
TueRE is no royal road to learning; its acquisition without

from crossgrain of the wood or from some other cause, This study is like the acquisition of wealth without labor, It is

moensure iy, thorofore, on secount of these ditfonltios, sol. |us nocessary for the mechanio to study out his problem, when

It comes to him to bo studied, as 1t s for him to finial his

task by his handieraft,
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IMPROVED CLOTHES LINE FASTENER,

We have had washing machines innumerable, sadirons,
{roning tables, ote., in ondlass variety, until we had almost
reached the conclusion that there was nothing connected
with the laundry but that some ingenious inventor had, of
late years, improved upon its construction, and that the end
of improvements in this line was near at hand. The present
dovice shows us, howaver, that, in one respect at loast, the
laundress’s work has not been perfected. namely, in the
operation of hanging out the clothes to dry.

The invention {llustrated herewith offers a way of doing
this easior than any previous plan
that has come to our knowledge,
and we recommend it to the favo-
rable consideration of our house-
keeping readers,

With the tenement houses of
large cities, where building space
is economized to the utmost, there
is very little or no yard in which
olothes ean be dried. Consequently
the roof is utilized, and where its
accommodations fall short, as usu.-
ally is the case, since professional
washerwomen, as a rule, dwell in
such localities, the expedient adopt-
ed is to reeve lines leading from the
various windows to through pulleys
on adjacent bulldings, and to fasten
the clothes on these. It is obvious,
however, that only one part of the
endless rope can be utilized; and
that as soon as that is full, the near-
est garment enters the further pul-
ley, and so chokes it. Hence just
half the double line is empty. The

resent invention supplies a means
by which both parts of the rope can
be utilized, by simply substituting,
for the block which may constitute
the distant pulley of the endless
rope, a roller se constructed that
the clothes, while sttached to the
line, can easily passaround it. The
shape of this roller is shown at A,
Fig. 2, where it is represented as
attached to & post by simple devi-
ces which allow of its angle being
adjusted so as to tauten the rope.
This thus doubles the capacity of the drying accommoda-
tlons afforded, and may, for this reason, prove a really valu-
able invention in the localities we have noted.

The lower engraving, Fig. 1, represents more clearly how
the device is arranged both to economize room as well as to
save labor, The line, instead of being attached rigidly to
several posts, passes over the pulleys of the shape shown, on
their summits, The arrangement of two pulleys on one post
is shown on the right. The line again forms an endless cord ;
and as the clothes easily pass around all the pualleys, it fol-
lows that the laundress can stand still and fasten
on one piece at a time, pull the rope along for
a short distance, fasten on another, and so on
until the line is full, when the first garment,
after traveling around all the pulleys, will have
returned to ity starting point, This saves car-
rying & basket of heavy clothes, forthe circuit
of a yard during hot or very cold weather, To
render the endless rope easily moved, its bight
passes over & horizontal roller at B, which is
turned by a belt from the drum, C. This part
of the device may, If desired, start from the
kitchen window or just inside the game, so
that the operator need not go outdoors at all,
but, standing In the house, may fill the line with-
out risking Injury to health caused by passing
suddenly from a warm laundry to the cool outer
alr. There are various minor details for ad-
justing the pulleys and tautening the line,
which are plainly shown in the engraving, and
need no further deseription,

Patentsd through the BScientific American
Agency, July 18, 1876,  For further particulars
address the Inventor, Mr. George Almont, 604
Grand street, Jorsey City, N. J., where the de-
vice may be seen in oporation.
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IMPROVED METAL-PUNCHING MACHINE,

The invention herewith illustrated, besides
being of novel mechaniecal construction, includes
A simple and efficient arrangement for putting
In and removing interchangeable dies and
punches of different sizes. It i wufficiently
powerful, we are informed, to punch readily a
five-cighth inch hole in plow steel, and it has
been practically testod with excellent success
during the year which has elapsed since it way
patented.

The operation is as follows: At A are the
housings, near the top of which a cam lever, B,
which forces down the punches, is pivoted. C
is the die block, which slides freely In betweon
the housings and is locked by a suitable spring
pin. D are guide plates for the punch over
the die. A head block, E, serves to connect the
punches to the cam lever, the attachhment being
effected by lugs which engage the loever by its

Scientific American,

grooves, The punch is secured in place by sliding the head
into a channel above the slotted plate through which the
shank hangs, the lower end belng in the gulde plates, D,

It will be observed that the mochanical power is vory ad.
vantageously applied, that the punch and die, although easi.
ly removable, are tightly held, and that the genoral con.
struotion of the device is strong and durable, Two sizes of
the machine ace made, weighing respectively 175 and 275
1bs. They are excellently adapted for use In ironing wagons
and blacksmiths' ordinary jobbing work.

Patented July 13, 1875, by Mr. Daniel W. Baer. For fur.

Fly R

ALMONT'S CLOTHES LINE FASTENER.

ther particulars address Cluyton.Bush. Sextonville, Richland
county, Wis.

To Analyze Gorman Sllver,

Take a weighed quantity of the clippings or trimmings of
the alloy, and dissolve in a limited quantity of aqua regia
(one part nitric and three parts of hydrochloric acid) at a
temperature of about 70° Fah. When complete solution is

effected, add sulphureted hydrogen water until, after stand-
ing for half an hour, the liquid smells distinctly of it;then

e
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BAER'S METAL-PUNCHING MACHINE,
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filter, and wash the precipitato on the filter with distilled
wnter containing a little sulphureted hydrogen wovern)
times, and dry, Whon dry, remove it nn complotely from
the filter paper as possible, and boll until completely dis
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solved in strong nitric acid, Then dilute the acid with wa
ter, filter from the yellow sulphur that has separated in the
operation, add solution of pure soda or potassa (in water,
until no further precipitate forms, boil the suspended pre.
cipitate with constant stirring until it is of & brownigh
blnck color, then filter it, wash several times with distilled

water, and dry, When the oxide of copper thus obtained
is porfectly dry, remove it complets
ly from the filter paper, place it care.
fully in a previously weighed porce.
Iain erucible, and beat 1o reduce
gradually over a spirit or gas lamp
Then suspend itin the crucible over
strong sulphuric acid in a tight glass
vessol until cold, when it is ready
for weighing. The weight thus ob.
tained, multiplied by 0-79849, will
give you the weight of the pure cop-
per contained in the given weight
of the alloy. The zinec and nickel,
which were contained in the alloy,
are to be found in the first filtrate
from the first sulphureted hydro-
gen precipitate.  To separate them
from each other, add to the solution
some pure ammonia until the solu.
tion is quite alkaline, and then sul-
phide of ammonium; heat gently
for a short time, filter, wash the
precipitate with water containing a
little sulphide of ammonium ; dry,
separate from filter, and heat for
some time with aqua regia. When
the solution is effected, dilute con-
siderably with water, and add drop
by drop a strong solution of pure
carbonate of soda, with constant
stirring, until evolution of gas ceas-
es (be sure you add sufficient); then
boil for a few minutes and sllow to
subside. When this has taken place,
decant the suapernatant liguor
(throngh a filter, 5o as to avoid loss),
and wash the precipitate several
times with water, decanting, as be-
fore, each time; gather the precipitate on to the filter, wash
with hot water, and dry perfectly at a temperature of about
212° Fah. When dry, dissolve the precipitate (in an excess
of pure acetic acid) by the aid of heat, and to the solution
add some strong sulphureted hydrogen water, and allow to
stand at a gentle temperature for several hours. By these
menns the zine will all be precipitated, and the nickel will
remnln behind in the solution, To separate the nickel, eva-
porate the filtrate, from the last zine precipitation, nearly to
dryness in a porcelain vessel, add some nitro-hydrochloric
acid (aqua regin), and heat gently until a clear
solution is obtained; then mix the solution with
pure potassa or sodn in excess; heat for some
time nearly to boiling, decaut three or four
times, boiling up at each time; wash the pre-
cipitate thoroughly with hot water, and dry
perfectly. Then place the precipitate in a porce-
lain erucible, heat to redness, place the oruci-
ble with its contents in a desiceator to cool, and
finally weigh. The weight obtained, minus the
weight of the erucible, multiplied by 0-78667,
equals the amount of nickel contained in the
given weight of the alloy. The weight of the
copper, plus the weight of the nickel deducted
from the given weight of the alloy, equals the
amount of sine it contains,

Moeking Birds ant the Centennial,

Two hundred and fifty mocking birds from
Texas Iately arrived at Agricultural Hall, Ph-
ladelphin. These birds were raised by Miss An.
toinotte Christi, of Denison, Texas, and made
the journey in about two woeks. After a ride
of five hundred miles to Galveston, they were
transferred to a steamer and brought two thous-
and miles by wator, without nceident, until the
ship encountored a galo off Now York, when,
as the cages wore on deck, over fifty of the
birds died from the effects of the sudden change
of temperature causod by the storm. All the
rest, however, renched hero In safety, and evi-
dently in perfoct hoalth, Though most of thom
are young and oan bo taught any tune desired,
there are among the number many trained birds
which whistle all the popular airs of the day,

-
Rubboer Shoe Making.

Among the Interesting processes shown in
the Centennial is the making of india rubber
shoos, The operation consists in stretching
tho flat patterns upon lasts, jolning them to.
gothor at tho hools, and pasting on the soles,
The shoes are Joft on the lasts until they take
shape. Machinory for purifying the rubber,
by passing it betwoeen toothed rollers under wa-
ter, and for rolling it into ghoets, Is shown
oporation o Aol
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THE RADIATA,

The rotlogleal olass tormod the radiata was comparatively
unknown until within the past contury, and its species wero
considerad to be connecting lnks botween the animal and
vegetable kingdoms, being known ag zodphytes ; and Lin.
nmus defines thom as “ componite animals which appear to
rank botwoeen animals and vegetables; though they are troe
animals, and possess sonsation and voluntary motion.”

The radinta are ontirely aquatic, and are mostly marine.
They aro divided into three classes, These are: 1. Polyps
~gen anomones, nearly all the corals, ete. 2. Acalephs—
jolly fishes, medusw, Portugueso men-of-war, ote, 3. Echin-
oderms—sea cucumbers, star fishes, orinoids, ete,

The structural plan of all the polyps is so nearly similar
that a single illustration will answor
for all, although they differ greatly

Scientific Amevican,

in the Jolly fishes, but the general law of radiation is striet-
ly followed. Excepting a fow species thoy are all jolly-like
in thelr construction ; the discophora have a trifle more solid
structure, but all are exceedingly soft and frail,

Very many of the more delicate species are so transparent
that the casusl observer often fails to see overy portion of a
specimen. even in the still water of the aquarium, until a
movement of the animal presents its parts in a different
light,

A great variety exists in the shape of these animals, and
they vary no less in size, some being so small ag to be en-
tirely overlooked by the casual observer, while Agassiz men.
tions one, & eyanea arotica, a sea blubber, whose umbrella.
shaped disk measured seven feet across, while the tentacles

in size, shape, and minute partiou-

Iars. Let us suppose an orange with
a small portion of the stem end re-
moved, and a hole descending to a
little past the centor from this end.
Now the skinny partitions which, like
longitudinal planes, extend through
the fruit will divide it into chambers.
We must suppose a similar wall sur-
rounding the cavity which runs down
from the end of the fruit, but com-
municating freely with all the inner
portions of the orange, through the
lower end of this opening. Polyps
have but this one orifice, which is the
mouth. Into this all the food is ta.
ken, and from thisall rejected matter
is thrown out. The digested food
passes from an opening in the lower
portion of this cavity or sack into all
the chambers of the polyp, and final-
1y into the delicate, hollow tentacles
with which the upper part of the body
is fringed. This is the general form
of life of all the polyps, some of
which, like the corals, are stationary,
while others are nomadic, and still
others are parasites, living in the mouth folds of still larger
radiata. The polyps vary quite materially in shape, some
being almost saucer-like, others pyramidal, cone-shaped,
ete.

In the lower polyps the eggs are formed on all the inner
edges of the vertical partitions, and when these are ready
for exclusion they drop to the bottom of the digestive sack,
whence they pass outward through the mouth. In the
higher order of polyps not all of these partitionsare fruit-
ful, the limitation increasing as the species rise in organic
superiority. Someof the polyps also increase by buds sim-
ilar to fruit buds, others by subdivision. Polyps may be
cut into several pieces, and the majority of these will each
become a perfect animal. They vary in size from a foot in
disnmeter to mere microscopic mites,

From what has been said of the growth of these polyps it
will be seen that coral insects have too long enjoyed the
fellowship of bees, ants, etc., as hardworking creatures,
with some knowledge or method of
architecture, They produce coral no
more ingeniously or laboriously than
a fish produces bones, and cannot
help it if they would., Coral is only
what is left after the death of a whole
community—a village of individuals
whose bones, not their houses, are
fashioned by cunning artisans into
such beautiful adornments for our
fashionable belles.

The acalephs are perhaps more in-
toresting to the student and natural-
ist than the polyps. In these we find
exemplifications of the curious law
of nlternate generations. The egg of
a butterfly produces a caterpillar,
which in turn becomes n chrysalis,
and from this the perfect fly is indue
time hatehed, In some of the jelly
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The Portuguese man of war s also an acaleph, belonging
to & prominent genus. This individual, physalia arethusa,
Is one of the most remarkable of the group, The pear-
shaped sack, ornamented with a sort of shirt ruffle fringe or
crest, and filled with air, gracefully flosts upon the surface
of & culm sea, while beneath it trall numerous appendages
of various functions. These may be compared to the mem.-
bers of & military or communist organization. FEach pen.
dant has its own peculinr duty. Some are the providers,
commissarios : others are the locomotive organs, while still
others are charged with the duty of growing new medusm
buds for the perpetustion of the race. Those tentacles
which belong to the transportation department often extend

to a distance of thirty feet from the main body of the ani.
mal, which is usually but five or six
inches in length. This hydroid is pro-
. perly an inhabitant of the tropical
"r,, seas, but occasionally, having drifted

2, into the Gulf Stream, it is borne along
the shores of the Atlantic far away
from its native home.

The hydroids are not all free to
move about at will. Agassiz and
Vogt have thrown the two together,
this simple difference not warranting
distinctive groups in which earlier
naturalists had placed them. Many
of the hydroids bear a close resem-
blance to some species of vegetation
growing on the bottom, where atlow
tide they are taken by the casual ob-.
server for marine plants. Some of
these are exceedingly minute; and
the little bell s or buds, in which the
diminutive embryo creatures are im.
prisoned, are, to all casual observers,
flower buds or seed vessels. This is
also true of the polyps, which, in
structure and colors, resemble nearly

~

THE DISK-BEARING JELLY FISH

which streamed behind him measured roughly about one
hundred and twelve feet. The parent of this monster is one
of many from a single egg, transformed first into & stalk not
anlike a cabbage stump in shape, but which subsequently
changes into a tolerable representation of a pile of saucers,
open side up. Each saucer, when cast off, turns over and is
then a perfect cyanea. Yet the stalk which prodaces all
these, when fully grown, is but an inch or so in hight, Were
it not for their delicate structure these creatures would be
s dangerous as sharks, for each of these long tentacles is
capable of producing a severe smarting sensation by mere
contact, while their nearly perfect transparency renders
their naiseless approach almost imperceptible. Bathers along
the coast of the Atlantic often encounter these unawares,
and lose no time in extricating themselves from the dilem-
ma, while large, red swellings, not unlike those produced by
nettles, attest the truth of the contact. It sometimes hap-
pens that the jelly fishes which are possessed of these sting-

fishes different but no less wonderful
chunges take place, while in others
the method of reproduction issimilar
to that of the budding polyps. In
some cages two generations interveno

between the parent and & progeny
which resembles it in form or mode
of life.

The jelly fishes, with fow exceptions, are short-lived in
comparison with other radintes, some of the polyps living
many years, while star fishes and sea urching are sometimes
ten or & dozen years in attaining their maturity, The aca-
loph's cycle of existence is only about twelve months, The
ogs, nid in the full, becomo hydroids in the winter, jelly
fish in the spring, and, having made the necessary arrange-
ments for n continunnce of the species, dio during the au-
tumn, Great numbers of jelly fishes are annually killed by
the severe storms of that season, and are washed upon the
beach, where they almost literally melt into jelly, and leaye
no trace behind, there being none but the most perishable
elements in their physical construction, nearly the entire an-
imal being water. Mention is made of one specimen, which
when allve welghed thirty-four pounds, being left to dry
for some days, nnd thon weighed five and oné half ounces,
The radinte partitions of the polyps sre changed into tubes

THE PORTUGUESE MAN-OF-WAR AND THE SEA BLUBBER.

ing threads—for many of the species are without them—
find themselves entangled with a too formidable antagonist,
In such an event they drop or shed the tentacles, and escape
with all possible haste; but notwithstanding their separa-
tion from the body of the jelly fish, contact with the dead
tentacles is equally painful as when living.

The stinging property is used by the jelly fish not only for
defence butalso for the purpose of paralyzing and retaining
its prey, which consists of small erustacea, fish, and other
jelly fish, or polyps. Captured individuals often show the
remnants of a meal, their transparency affording the most
perfect study of their internal organisms. These tentacles
are covered « by minute cells, lasso cells as they are called,
each one of which contains a whip finer than the finest
thread, coiled in a spiral within it, These are thrown out at
the will of the animal, and their movements are so instan-

every form of vegetable life,

The colors of the jelly fishes are as
varied as are their forms and dimen-
sions. In the bolina, for instance,
there is a marked resemblance to a beautiful white flower.
The cyanea is a dark, brownish red with a milk-white mar-
gin, and tentacles of purple, yellow, and pink. Jldyia is
mostly of a bright pink, while red, yellow, orange, green,
and purple chase each other rapidly along its undulating
fringes. Other varieties appear in no less beautiful and dif-
ferent shades of beauty; while at night, if the sky be over-
cast or the moon is not a disturbing witness, the slightest
movement, of the depths where these delicate beauties are,
brings out the most resplendent flashes of green and gold
and liquid phosphorescent flames that seem almost to kin.
dle the entire waters. Myriads of the lesser varieties,
scarcely noticeable in the bright light of day, thus disturbed,
become globes of brilliant gold, and the oars of the boat, as
they rise from the water, drip with liquid flame given out
by these and other minate inhabitants of the deep, while the
glistening particles extend far in the diverging wake of the

taneous that their irritating power is very great.

passiog craft.—Home and School.
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Cheese Factories In England,
British farmers are notoriously
slow to accept innovations, and this
may be said without fear of hurting
their feelings, as they are well
aware of it, and in fact rather pride
themselves on their conservatism,
But they are now moving in a direc-
tion which possesses some interest to
Canadian farmers. The United States
and Canada may be said to have ab-
solute possession of the British cheese
market except for certain fine brands
with which we donot compete. Our
factory system has slready made its
way into Britain, and is a8 success
ful there agit is here, And now they
aro going to adopt another of our in-
stitutions, the Dairymen's Associa-
tion, Certain leading spirits think
it o shame that English cheese ma-
kers can bo beaton in their own mar
kets, and they are going to leave no
stone unturned in the attempt to re-
goin possession,  Dearland and high
taxes will operate aguinst them just
ns distance will against us. The fu-
ture will show whether the new British Dairymen’s Associ-
ation, which was formally instituted st Birmingham recent-
ly, will enable tho farmers over the water to drive us out of
their markots, Wo opine, says the Canadian Farmer, that
it will not. Novertholess, itis never well to have only one
string to one’s bow. The move of our English brethren
should teach us to be on the alert for now markets, Andif
it should also direct our enorgies more to the manufacture
of buttor by the factory system, it will bonefit us as much
as it will them,
————t ——

AMERICAN CREMATION,—A citizon of Washington, Penn.,
has built a large stone house on & hill for the recoption of
dead Dbodies, and a furnasce scientifically constructed, in
which they are to bo burned, He has given striot injune-
tions o his oxecutors that his own body be burned in the
furnace,
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 CHEMICALS AT THE CENTENN
It in genorally admitted that the German section at the
Centennial Exposition is far inforlor to what it ought to be,
and does not adequately reprosent the present stato of man.
wfacture and industry in that empire. Be this trae or not,
it certainly does not apply to the chemicals, for n this de-
partment Germany is facile princept. ho supusses France,
is far boyond England, and finds & worthy competitor only
on this side of the ocean. In quantity, Philadelphia chem-
ists far excol ; but in rare chemicals, now compounds, and
interesting preparations, Germany loads.  Entering by the
main entrance on Elm Avenue, and passing up the center
eross pave, we have on our right the magnificent display of
Powers & Weightman, Rosengarten, and Pease ; on our left
the smaller black show cases of the German exhibitors,
Brohme, Trommsdrofl, and others.
THE OERMAN EXIIBIT.

This department has an advantage over all others in having
a complete and instructive catalogue, which enables the vis-
itor to oxamine with greater ease and understand more
readily what is to be seen here.  An intelligent attendant is
also roady at all times to explain more fully whatever is of
interest The chemieals in this department may, for our
convenience, be arranged under three heads, namely,
chemicals largely employed in the arts, rare and curious
chemicals chiefly of theoretical interest at present, and coal
tar products, including the aniline colors. This division is,
of course, very imperfect, because new substances are so rap-
idly passing from the second to the first class, while the
thind class belongs to both the others.

The most interesting of the commercial exhibits, because
the newest, are the samples of carbonate and bicarbonate of
soda made by Moritz Honigmann at Aix la Chapelle, by
the ammonia soda process of Solvay (see SCIESTIFIC AMER-
1cAN, June 24, 1876). This establishment employs 35 men
and 8 steam engines of 25 horse power in the aggregate,
producing 6,600 1bs. of soda ash per diem. The operations
are performed in large wrought iron vessels at a pressure of
1 to § atmosphere. Chloride of sodium obtained from the
saltpeter works (SCIENTIFIC AMERICAN, January 22, 1876)
is decomposed, at a temperature of 95° Fah., by carbonic
scid and ammonis, into bicarbonate of soda and chloride of
ammonium. The ammonia is recovered from the latter by
means of unslaked lime, at & temperature of 212° Fah.; the
lime is obtained by burning mountsin limestone with coke,
and the carbonic acid utilized for converting the salt into
a bicarbonate of soda in the presence of ammonia, as
above stated. No use hag yet been found for the waste
chloride of calcium. The calcined sods ash contains 98 to 99
per cent of thecarbonate; and,being free from iron, sulphur,
and sulphuric acid, is largely employed in dye works and
glass houses. This process will attract our notice again in
the chemical sections of France and Belginm.

Vorster and Grueneberg, of Kalk, exhibit potash and
saltpeter made from the Stassfurt salts.

There are several exhibitors of glue, gelatin, and phos-
phates from animal refuse.

Xanthate and sulpho-carbonate of potassium, the new in-
sect destroyer, is exhibited by J. F. Hayl & Co,, the well
known manufacturers of oisulphide of carbon, This estab.
lishment, which covers over 7 acres and employs 12 men, is
chiefly occupied in the extraction of fatty oils by means of
bisulphide of carbon. They exhibit oil cake and oils. They
claim for the oil cake that it containg 6 to 15 per cent less
oil than those which have been pressed, but are botter as
fodder because the nitrogenous principles remain in the res-
idues.

Paraffin and paraffin candles made from peat are exhibit-
ed by two stock companies, one at Rehmsdroff, the other at
Halle.

The Nuremberg Ultramarine Works have a pyramid over
ten feot high, around and on which their products are ar-
mnged. Creen, blue,and violet ultramarines are exhibited.
Several smaller exhibits of ultramarine,both blue and green,
were also notieed.

The exhibition of mineral colors, although varied and
pleasing to look at, requires but little to be said about
them  Zine and esdminm yellows, umbers, ochers, sien-
nas, lampblacks, ete., filled the Jist,

Brohme & Co., Bergen, exhibit soda snd potash water
glass in solid and liguid form, composition for artificial
stone, water glass whetstones, ete,

Ozxalic acid and oxalate of potash are exhibited by R
Koepp & Co. snd Kunkeim & Co, The Iatter also exhibit
the rarer substances, tungstate of soda, naphthaline yellow,
and phthalic acid.

The largest exhibit of alkaloids is by Fried. Jobst, Stutt-
gart, und includes also opiam grown in Wirtemberg and
Silesia. Here we notice a dozen different salts of quinine,
including the anetholate, and several salts of other ein
chona alkaloids. The new preparations made since the Vien
s Exposition of 1873, and never before exhibited, are the
muriate, sulphate, and malicylate of phenyl.quinine, sul
phate of phenyl-cinchonidine, oxalates of cinchionicine and
of quinicine, santoninie acid, cotoine, echicerine, chinamine,
echitine, and echi elne,

The exhibit of alecoholic preparations, by C. A, F. Kahl
baum, Berlin, 1s deserving of specinl notice, showing as It

does how soon chemleal compounds pass from the class of
rare and curious chemicals to commercinl articles, These
works, which are under the direction of Dres, G, Krmer and

Bannow, were the first to manufacture artificial mostard
oil (from allyle alcohol) on & large scale, and now it is capa
ble, by excellonce and chespness, of competing with the na

tural oll. The other staple productions are methyl, ethyl,
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and amyl aleohols, fodoform, ncotono, aldohyde, other, acot-
fo noid, and acetates  Tho mont interosting portion of this
oxhibit is, however, n sories of sciontific preparations, mnde
in the laboratory connectod with these works, and in many
cnses from waste products. A list of these curious and new
compounds would exceod our present limits, and we may
only montion o fow, such as motaldelyd, n white solid crys-
taline substance lhaving the samoe porcentage composition
as common aldohyde, and convertible into it by heat at 112°
to 115° in a closed tubo. Paraldehyd, a liquid isomer of
aldehyd, whioh boils at 124 and crystalizes below 10°, is
wlgo  exhibitod,  Resorcin, phenylacetic  acid, phloron,
phthalic acld, azobenzol, mothyl and cthyl iodides, zine
mothyl and ethyl, sulpho butylates, mothylates, propylates,
and vinates are among the things seldom, if ever, seen be-
fore in Americn,

In the ease adjoining Kahlbaum's exhibit is the far
smallor but equally interesting one of Dr. Wilhelm Haar-
mann, Holzminden on the Weser. Here is exhibited the
new artificial vanillin, discovered by Drs. Haarmann and
Tiemann ; also & glass of coniferine, s glucoside contained in
the eambium of coniferous woods, and from this the vanil-
lin is made. The latter Is identical in composition, melt-
ing point, flavor, and all other properties with vanillic acid
from the vanilla bean. Vanillinic acid (a by-product), vanil-
linie sugar, vanillinic alcohol, and vanillinic glycerin are
also exhibited. These works were established in 1875, and
employ in the summer months about 46 workmen.

Next to this is the exhibit of the Berlin Stock Company,
formerly E. Schering. The exhibit is large and handsome,
including salycilic acid in large quantities, salicylates of
ammonium, quinine, sodium, and zinc, also chloral hydrate,
both in cake and crystals. Just around the corner is the
curious little exhibit of Dr. F. Wilhelm, Reudnitz-Leipsic.
He exhibits the artificial bitter almond oil (not, he says, nitro-
bunzol), of which he claims to be the inventor and only
manufacturer. He also exhibits benzoic acid, Niobe es-
sence (%), benzyl chloride, and some manganese salts.

The well known house of H. Trommsdorff, Erfiirt, makes
a very large and interesting show. It includes 50 different
alkaloids, glucocides, and bitter principles, 30 organic acids,
various physiological preparations, such as glycocoll, allan-
toine, cholestrine, taurine, etc. Among the rare metals and
metallic salts, we noticed selenous, tellurous, and vanadic
acids, sulphate of beryllium, cesium, and rubidium alums,
sulphates of cerium, lanthanum, and didymium, bichro-
mate of rubidium, bivanadate of ammonium, and metallic
tellurinm, thallium, titeanium, tungsten, molybdenum, ete.
Another fine display, in close competition with Tromms-
dorff and Kahlbaum, is that of Dr. Theodor Schuchart,
(i0rlitz. There are 110 preparations of purely scientific in-
terest, and 20 for technical purposes, Amaong the former
are included nearly all the rare metals and their salts. One
of the most beautiful things here is the double cyanide of
yitrium and platinum, which consists of dichroitic (red and
groen) crystals, We also noticed some handsomo orystals
of boron, also specimens of nitrate of roseo-cobalt, chloride
of purpureo.cobalt, sulphate of xantho.cobalt, crystals of
nitrate of uranium, metallie chromium, nickel salts, sesqui-
chloride of titanium, chloride of niobium (columbium), and
blue oxide of tungsten, A few organic preparations, thymol,
anthracene, alizarin, ete,, completed the list.

Sulicylic acid and its derivatives are exhibited in large
quantities by Dr. F. von Heyden, Dresden, who manufac-
tures, under Professor Kolbe's patent, from the best English
enrbolic acid. The collection contains wintergreen oil, pure
nnd crude salicylic acid, crude and pure salicylicate of sods,
and sodinm phenylate.

Dr. L. C. Marquart, Bonn, has a very good display, includ-
ing salicylic acid, cesium, nod rubidium alums, ethyl sul-
phate of lithium, ethyl henzol, bibrom-benzol, and dichlo-
rhydrine, the curious chlorine derivative of glycerin.

Chloral hydrate is the specialty of Saame & Co., Ludwigs-
hafen. The works cover 17 acres, and originally were de-
voted to the production of chloral hydrate only ; but since
the fall in price of that article, they have begun the manu.
facture of the mineral acids,of which they produce 13,200,060
Ibs. annually. They also manufacture and exhibit chloro.
form, made from chloral and absolutely free from other
chlorine compounds, chloral alcoholate, chloride of sulphur,
bisulphite of soda, used in making the new reducing agent
hydrosulphurous acid, chlorate of potash, ete.

The third class of chemicals, coal tar products, form the
most beautiful and interesting part of the chemieal section.
(Bee SCIENTIVIC AMERICAN SUPPLEMENT, page 406, volume
L) There are several exhibitors of these goods, the Inrgest
and best being those of Fried, Bayer & Co., st Barmen and
Elberfeld, and the Actien Gescllschaft far Anilin- Fabrika-
tion at Berlin. The former is especially interesting, as
showing all the steps of the process, and all the Interme-
dinte products from the conl to the finished dye, all num-
Lered and labeled, the formulas being given, too, in most
casen, Among the rarer substances, we noticed the now and
beautiful cosine and silks dyed with it, also fluorescin,
resorcin, phithalic acid, benzyl chloride, camol, xylol, rosolic
nold, fodide of ethyl and methyl, coralline, and a full series
of anthracene derivatives, bibrom.anthracens, anthraqui.
none, sulphanthroquinonic acid and its barium and sodium
and sodium salts, allzarates of sodiam, potassium, bariam,
and aluminum, alizarine itaeolf, and samples of dyeing. The

Aotion-Gosellschaft prosent oven a botter show of the ani.
line dyes and dyed specimons, many of the dyes being in
much larger quantity, and the whole well mounted and eat-
alogued. The Frankfurt Anilin Color Works exhibit 25
specimens, Including conine, phosphine, indigotine, phonyl-

yellow, indigo carmine, aniline blue, green, and violet,
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Taken as n whole, the exhibit of German chomicals does
crodit to the manufacturers and to the committes whao
orgnnized and executed this difficult worlk, B.J. 1,
————— - . —
(For the Sclentific American., )
BOILER NOTES.

We have just recoived the Inst annual report of the
Hartford Steam Boiler nnd Insurance Compuny, and, in ge.
cordanee with our usual custom, proceed (o present a syn.
opsis of it to our readers,

The present report is one of unusual interest, as the Preg.
ident, in honor of the completion of the first decads of the
compnny’s existence, gives n review of the work done sines
the organization. The task undertaken by the company, as
most of our renders doubtless know, Is to institute such 5
system of inspection of the boilers under their charge ax 1o
ronder them rensonably securs against explosion, ngrocing
to pay the owners the amounts of insurance stated in the
policies, in case explosions do occur.  The company’s record
for two years shows a list of 848 boiler explosions in (ke
United States, by which 1,768 persons were killed, and 1,904
injured. Of these boilers that exploded, 18 were insared
by the company, and a careful examination of the eauses
shows them to have generally been such as no inspection
could have prevented. Thus, in oneinstance, & boiler being
under repairs, the workman drove a plug into the steam
pipe, and neglected to remove it when the work was eom-
pleted. As might natarally be expected, in getting up
steam in the boiler, it exploded. Several other cases of ox-
plosion occurred with long boilers, supported only at three
points of their length, and fired by the waste gases from
iron furnaces. The President states that it cost the com-
pany $10,000 to learn that such boilers should have supports
not more than 10 feet apart—though, if we mistake not,
considerable attention has been paid to this subject in Eng-
land in former years, resulting in the adoption of & method
of supporting long boilers which seems to give good results.
During the period covered by this last report, from August
31, 1874, to December 31, 1875, the company have made 44 -
763 inspections, discovering 24,040 defects, of which 5,140
were classed as dangerous, requiring immediate attention.
Some of these defects may be briefly recounted and dis
cussed. Their nature is clearly illustrated in the report, by
a series of well executed engravings.

Furnaces become distorted, and plates are fractured,
chiefly by bad management, such as suddenly introducing
cold water into an overheated boiler. These distortions and
fractures are fraquently hastened by the method of con-
struction, the plates being overstrained by using drift pins
to bring the rivet holes in line. A sheet may be neatly frac-
tured by this mal-construction, and yet appear to be unin-
jured, when viewed from the outside.

Plates become burned from forcing the fire too fiercely,
or on account of the deposition of scale or sediment. Com-
paratively few manufacturers seem to realize the danger of
using n boiler that is too small for the work, and forcing it
to the utmost extent. When a blister forms on a plate, it
is generally due to the uneven character of the iron, and the
whole plate should be renewed, the application of a patch
being only a temporary expedient. Sheets may be corroded
on the outside by leaks at the seams, in places which are
not readily accessible for examination. Such defects can
only be discovered by careful inspection. The use of im-
pure water frequently causes the rapid destruction of a
boiler by internal corrosion; and unless this is discovered
by internal inspection, a so-called mysterious explosion muy
be the result.

Careless engineers allow water gages to become clogged,
blow valves to leak, and safety valves to stick fast. The
following simple rules should be observed by every one in
charge of a boiler. _

Blow through the water gage at least once a day, and sev:
eral times, if the water is dirty.

Before starting the fire in the morning, always try the
water in the boiler, and do not raise steam until
that it is at the preper level.

Raise the safoty valve, at least once & day, and observe
whether it works freely. Attach a stop to the lever, so that
the ball cannot possibly be moved out beyond the proper
position; and never hang any additional weight on the
lover. .

Among the steam gages examined by the company, 49
were found to be dangerously defective, having errors
ranging from —45 to 470 with inoperative safely valves.
What splendid chances for ** mysterious explosions” were.
presonted ! 33

A number of boilers were found without gages, and 19l
these were considered dangerous, because a high pressure
was carried. . y

Several bollers were oxamined, in which there wers
hand holes for removing the sediment, and in many “ﬁ
the bracing was very insuflicient. When such w“,-
plode, there ought to be little difficulty in finding the esuse.
The experienco of the company, with boilers in which
of the sheets were made of Bessemer steel, seoms to sho
that this motal is quito as relisble as iron, all cases ,;,t,
tortion or fraction of steel plates belng traced to overh
ing or sediment S

During the time covered by the last report, 139
plosions wero roported in the United States, by 3
persons were killed, and 207 injured. An inves
& number of these by the company has served
all mystery in reference to their causes,

In the above brief synopsis of this inte

have endeavored to give prominence eh 1
be of especial intorest to those in charge
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operations of this company show clear-
+ boiler explosions can be obtained by
: at frequent intervals, and caroful man-
all times, neither plan by itself constituting
ve. Not the least among the results of the
s work is the clear demonstration of the fact that
test alone will not reveal all the defects of a
“have frequently pointed out, when it is

wude with cold water it sometimes produces defects which
did not formerly exist.
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OCOUPATION AND THE DEATH RATE IN ENGLAND.

A comparative study of the death rate in seventy-three of
the principal employments in England and Wales has late-
1y been made in the British Registrar-General's office, based
on the mortality returns of three years. The results show,
among other matters of interest, the mortality among all
the males aged fifteen years and upwards, in each of the
specified employments, and also the relative mortality in
oach, the mean death rate of the whole being taken as one
hundred.

For example, inthe three years under examination, the
deaths among grocers amounted to three thousand one hun-
dredand sixty. Had theirdeath rate been equal to the mean
death rato for all the employments during those years, as
many a8 four thousand one hundred and seventy-three gro
cors would have died. The relative death rate of that class,
t::dm in comparison with the whole, was only seventy-

But the grocers were surpassed in healthfulness by the
moembers of two learned professions, the lawyers and the
clergymen. The barristers head the list, with a death rate
of only sixty-three; the clergy of the Established Church
follow, with a death rate of seventy-one, while the inde-
pendent Protestant denominsations stand at seventy-five,

It is searcely probable that the immunity of the barristers
is atogether due to the lightness or wholesomeness of their
work. That counts for much, but we must not forget to al-
low for the fact that in England a large number of indepen-
dent gentlemen adopt that calling, not to make a living out
of it by hard work, indead not to work at all in it; but sim-
ply for the nominal professional rank it gives. If the work-
ing barristers only were counted, it is doubtful whether the
class would stand so high in the sanitary list. Perhaps the
refuge which the Established Church affords for many men
of culture and leisarely regular life may similarly help to ac-
count for its lower death rate as compared with that of other
Protestant clergy.

Next after the barristers and the Protestant clergy come
the grocers, already mentioned, followed by men of the com-
bined occupation of grocer and shopkeeper, with a death rate
of seventy-seven, After these we find gamekeepers, with
& death rate of eighty ; farmers, one of elghty-five; civil en-
gineers, eighty-six; booksellers and publishers, eighty-seven;
wheelwrights, eighty-eight ; silk manufacturers, eighty-
nine; carpenters and joiners, and common laborers, stand
together in the list, at ninety-one; bankers at ninety-two;
domestic servants, ninety-three; sawyers at ninety-five; mu-
sical instrument makers, paper manufacturers, and brass
workers, at ninety-six; blacksmiths and gunsmiths at nine-
ty-seven; tanners and curriers, shoemakers, and workers in
irow and steel, ninety-eight; and bakers at ninety-nine, com-
pleting the group of occupations in which the death rate is
below the mean,

Muchinists and woolen workers die at the mean rate for all,
one hundred. Then follow half a hundred employments,
more and more destructive to life, Manufacturers in iron,
copper, tin, and lead, with bakers and confectioners—prob-
ably what would be classed as fancy bakers here—exceed
the mean mortality by one. The schoolmaster's calling, and
the solicitor's, rank next in unhealthiness, their death rate
being one hundred and two. Millers and Roman Catholic
priests stand next, with a death rate three above the mean,
and thirty-two above that of the clergy of the church of
England : s notable circumstance,to say the least,

Why shounld the mortality smong the Roman Catholic
priesthood exceed so largely—nearly fifty per cent—that of
the English clergy ! Are celibacy and asceticism the un-
sanitary conditions? Or shall we attribute their higher
denth rate o & more arduous and exposed life nmong the
slok and squalid poor?

After the priests come watchmnkors, one hundred and
four ; tobacconists, one hundred and five ; physicians and
shipbuilders, one hundred and wix; messengers and por-
ters, conch mulkers and rope makers, one hundred and seven;
drapers, one hundred and eight; tailors, one hundred and
snd pine ; and workers in cotton, flax, and silk, the same.
Chemists, druggists, and commercinl travelors excoed the
mean death rate by ten; elerks, insurance men, and butch
ors, by eleven ; carvers and gilders, by twelve; farriers, by
thirteen ; miners, printers, and manufacturers of cotton and
flax, by fifteen. It will be noticed that woavers and work-
ers in wilk aro much the most healthy of all who have to do
with textile fabrics, their death rate being eleven below the
menn. Those that handle wool exhibit an average vitality,
compured with all grades of working men.  With the ad.
ditlon of cotton and flax to the fiber used the death rate rises
to one hundred and nine ; while those who handle flax and
votton without silk or wool dig at the rate of one hundred

und fifteen., Which is the more destructive to life io its
working, cotton or flax, the statistics do not show,
Bookbinding is u degreo more unhealthy than printing,
the death rate of this class of workers being one hundred
and sixtecn In glass manufscturers and fAshmongers it
rises 0 one hundred and oipsteen; and in printers and
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plumbers to one hundred and twenty. Quite a number o

callings show a death mte of one hundred and twenty one;
namely, railway employees, dock laborers, tool makers, filo
makers, and saw makers. For the diverse causes of high
mortality in their ocoupations, it is not needful to enquire,
In hatters, coppersmiths, and needle makers, the rate rises
to one hundred and twenty-three; and in manufacturing
chemists, and dye and color manufactories, to one hundred
and twenty-four, In lair dressers the mortality is more
than double what it is in the legal profession, that is, one
hundred and twenty.soven. Bargemen die at the rate of
one hundred and twenty-nine, or twenty-nine above the
standard death rate. The employments of carmen, dray
men, horse-keopers, and grooms are still more fatal, the
death rate being one hundred and thirty-one. In the next
group, embracing potters, innkeepers, licensed victuallers,
the mortality is thirty.eight above the standard; while in
cabmen and coachmen (not domestic), the death rate rises
to its highest, one hundred and forty-three, or twico that of
the English clergy.

These figures show with practical accuracy the compara-
tive mortality of the men engaged in these various employ-
ments, To considerable extent also, they repicsent the com.
parative healthfulness of the several eallings ; but the reader
will readily see that many outside conditions conspire to
affect the death rate in each. An easy and healthful ealling
may show a high death rate, simply because it is easy
and comparatively favorable to life, and consequently at-
tracts to itself the feeble and disabled. For example, the
statistics of the Medical Department of the Provost Marshal
General's Burean, during our late war, shows that propor-
tionally more watchmen were rejected for physical unfit-
ness than men of any other employment. Yet the watch.
man's work is easy and not specially unhealthful : s0 easy,
in fact, that the worn.out and crippled and diseased nataral-
ly gravitate to it,

That cabmen should show excessive mortality is rather to
be expected, Their working hours are long and irregular ;
and they are exposed to all weathers under unfavorable
conditions. It is not so apparent why the unexposed inn-
keepers and victuallers should die almost as rapidly. The
clever author of “* Diseases of Modern Life " charges their
high death rate to drink. No doubt excessive indulgence
does cut short the lives of very many. But we are inclined
to think that the selective action of the business has much
to answer for. A large proportion of the English innkerp-
ers are men whose working days are past: men who have
earned a little money as butlers, stable keepers, small trad-
ers, and the like, and find the inn, or *‘saloon,” as we
would call it, a sort of hospital for the physical incapacity.

Again, the mortality of hair dressers is relatively high,
thirty per cent higher than that of blacksmiths. It can
hardly be that their business is in itself so much more kill-
ing, notwithstanding the hot and ill ventilated rooms they
usually occupy. Itis another case, we think, of natural
selection. Out of a hundred boys fated to be blacksmiths
and barbers, there is Jittle doubt that the majority of the
sturdy ones will gravitateto the blacksmith shop, the ma-
jority of the undersized and feeble ones to the barber's.

In another article we propose to examine the relative

country. The results are in many respects curiously unlike
those derived from the English statistics. R.
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The Meeting of the American Assoclation for the
Advancement of Science,

The annual meeting of this association convened at Buf-
falo, N, Y., on August 23. There is a remarkably large at-
tendance, not only of American scientists, but of scientific
men from Europe, who are on a visit over here to the Cen-
tenninl. The proceedings were formally opened in the
Common Couneil Chamber of the City Hall by a speech by
the retiring president, Professor G. 8. Hilgard. This was
followed by a brief address by the new president, Professor
William B. Rogers, after which a formal welcome was ex.
tended to the Association by the Mayor of Buffalo and influ-
ential citizens, These proceedings, together with the work
of electing a standing committee and the reading of a fow
papers, which will be referred to In the abstracts which we
shall publish next weck, occupied the attention of the sol-
entisty for the first day., On the ensuing morning Professor
Huxloy arrived, and,aftor recelying an enthusisstic weleome,
addressed the assembly substantially wss follows. After
gracefully roturning thanks for the reception acoorded him,
he stated that he hud no scientific matter to communicato,
and in that respeet was unprepared, but that to sutisfy  ou-
riosity which he had noticed to be especially developed
among us, he would state briefly his impressions of the
country,

FROFESSOR HUXLEY'S ADDRESS,
“Sinco my arrival,” heo continued, “I have loarned a great
many things, more, 1 think, than ever before In an equal
space of time in my life, In England, we have always
tuken n lively intorest In America; but I think no English.
man who huss not had the good fortune to visit Ameriea has
any renl concoption of the activity of the population, the
enormous distances which separate the great contors ; and
least of ull do Eoglishmen noderstand how identieal Is the
groat basis of charaoter on both sides of the Atlantic, An
Englishman with whom I have been talking sinoo my arrl.
val says: 1 cannot find that I am abroad.” The great
features of your country are sll such as I am familinr with
in parts of England snd Secotland. Your beautiful Hudson
reminds me of & Scotch lake. The marks of glaciation in
your hills remind me of those in Scottish highlands.
“ I had heard of the degoneration of your stock from the
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Eoglish type. 1 have not perceived it.  Some years ago oné
of your most distinguished men of letters, equally loved and
admired in Fogland and America, expressed an opinion
which touched English feeling somewhat keenly—that there
was & difference between your women and ours after reach-
ing a cortain age. Hesaid our English women were “beefy.”
That is his word, not mine. Waell, I have studied the as-
pect of the people that I have met here in steamboats and
milwny enrringes, and I meet with just the same faces, the
main difference asto the men being in the way of shaving.
Though 1 should be sorry to use the word which Hawthorne
did, yet,in respect 1o stature for fine portly women, I think
the avernge here fully as great as on the other side. Some
people talk of the injurious influence of climato. T have
ween no trace of the ** North American type.” You have
among you the virtue which is most notable among savages,
that of hospitality. You take us to a bountiful dinner and
are not quite satisfied unless we take away with us the
plates and spoons.  Another feature has impressed itself up-
onme. I have visited some of your great universities and
meet men as well known in the old world as in the new. I
find certain differences here. The English universities are
the product of Government, yours of private, munificence.
That wmong us is almost unknown. The general notion of
an Englishman when he gots rich is to found an estate and
1onefit his family. The general notion of an American when
fortunate is todo something for the good of the peaple and
from which benefits shall continue to flow. The latter is
the nobler ambition.

“1It is popularly said abroad that you have no antiqui-
ties in America. If you talk about the trumpery of three
or four thousand years of history, it is true, Bat, in the
large sense, as referring to times before man made his mo-
mentary appearance, America is the place to study the an-
tiquities of the globe. The reality of the enormous amount
of materinl here has far surpassed my anticipation. I have
studied the collection gathered by Professor Marsh, at New
Haven. There is none like it in Europe, not only in extent
of time covered, but by reason of its bearing on the problem
of evolution; whereas bofore this collection was made,evolu.
tion was a matter of speculative reasoning, it is now a mat-
ter of fact and history, as much as the monuments of Egypt.
In that collection are the facts of succession of formsand the
history of their evolution. All that remains to be asked is
how, and that is a subordinate guestion. With such mat-
ters as this before my mind, you will excuse me if [ cannot
find thoughts appropriate to this occasion. 1 would that I
might have offered something more worthy; but I Lope
that your association may do what the British Association is
doing—may sow the seeds of scientific inquiry in your cities
and villages, whence shall arise a process of natural selec-
tion by which those minds best fitted for the task may be
led to help on the work in which we are interested. Aguin
I thank you for your excessive courtesy and, I may almost
say, affectionate reception.”

The Traveler Ropes of the Brooklyn Bridge.

The joining of the two ends of the first traveler rope,
whereby the material for constructing the East River Bridge
is to be transported over the river, was recently accom-
plished. The endless chain is now complete, passing
over grooved pulleys on the towers. It is opersted by
the engine formerly used to elevate stone during the
process of erection of the piers. At the time we write,
the first section of the second traveling rope is about to be
carried over the river, This is made fast to the rope now
in position and run over by it, It is lashed to the first rope
ut regular distances of 50 or 60 feet, as it leaves the Brook-
Iyn anchor pier; and when it is across, these fastenings will
have to be cut. This is done by & man sent over in a
“buggy,” which is a small platform hang upon the traveler
rope by deeply grooved wheels, It is surrounded by a rsiling,
inside of which the workman will stand, cutting the lash
ings as he rides across. The ride down to the center of the
traveler repe will be controlled with a hempen rope, and the
“buggy” will be hauled up the opposite incline with anoth-
er, There will be nothing perilous in the process if the
workman can keep from dizziness, nor more danger than
in a great many other stages of the work.
In order to inspire confidence in the men who are to per
form the undertaking, Mr, E. I, Farrington, master mecha
nio of the bridge, recently crossed from the Brooklyn an
ohorage to the Now York pior, seated on a boatswain's chalr,
or swing, attuched to the moving rope.  The trip was rapid.
ly and safely necomplished in the presence of a large and
enthusinstic crowd.  Mr, Farrington, now the first man who
hins erossed the bridge, wis also the fisst who traversed the
spans at Cincinnati and Niagara,

Recent Dmevican and FLoreign Patents,
NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVEMENT IN FERDING PULVERIZED FUEL TO FURNACES
Allln Cookrell, Lamar, Mo, This consists of & fun blower coms-
bined with o furnaee In suoh manoor as to feed It with o constant
and regulue supply of foel, and haviong o conveyer for supplylog
tho fuel to 1t from ool in which {6 s groumd, or feom o foeding
hopper o be supplied with proviously pulverised oulo, tan bark
sawdust, or the Hke,

IMPROVED BEXPANDING MWPAL DRILL,

Patriok Dufty, Now Bodford, Muss, assignor o hlmsolf and

Jumes ¥, Powers, muno plaoe —Two cuttors, fixed in the stook 10

slide forward nod backwiand transyersoly, are slo tied obliquely and

roversely 1o each other. The fasteniog bolt by which they Hre s

cured to the stock s fitted In sald slots, o also fAtted luw‘a
=

slot In the stock, so that, by shifting tie bolt wlong the
direotion, the cutters will bo adfusted onwird ; by shifting
the othor way, thoy will be sdjustod tward,




bt ik ou:m tally of
B. Stimpeon, Brooklyn, N, Y.—This osmon of
a sorios of small punchos, ono or more large punches, a bed die,
‘and a stripper, contrived {n the ordinary way of punching ma-
‘chines, for making omamental figures in the uppers of shoes. The
stoel die plate is riveted to

stripper
Pros by springs to mise it out of the way of handling the goods
aftor the goods are cut. The marking plate has small points for
marking Imitation stitohes, and there are broad punches for cut-
ting out long strips made coneave on the cutting end.
. IMPROVED LURRICATOR

Simon Smith and Isane . Colling, Mauch Chunk, Pa.—This Is n
horizontally feeding oll eup for parts of stoam ongines, which can
b regulated to food & groater or less quantity of oll when the en-
gine i in motfon, but which discontinues the oll supply when the
engine is stopped. 1t consists of a horizontal cup of cylindrical
shape, with tightly seated glass bhead. The feoding mechanism
consists of a horfzontal reciprocating pin, gulded in sultable man-
ner, and having recosses that take up the oll from supply perforn-
tions and convoy (L to the feed tube at each oscillation of the part
of the engine to which the lubrioator is nttached.

IMPROVED ORINDING MILL.

Buooh Moore and David Moore, Mooreville, lowa.—These invent-
ors proposo to provide s supporting plate, with a recess, on which
they locate the rocking plate resting on the pivots in the bottom
of the recess.  Tho stone on the under side of it rests on other piv-
ots. Ry this arrangement, sufficiont space is secured between the
Dbeams without cutting or weakening them.

IMPROVED COMBINATION LOCK.

Tsane 1. Sibley, Huntsville, Ala.—This consists of two systems of
bars and springs, armnged one on cach side of the guard bolt to
slide toward and from it, and so contrived that the bars of one side
being ndjusted against the block lock It and in that position are
unlocked by sliding up the bars of the other side.

IMPROVED LARD PRESS
Pusey Pemberton, Newark, Del.—Devices are provided whereby
the follower may be beld level, and may thus be kept from bind-
{ng, even should there be more sorsp or cracklings in one side
than in the other, and the mechanical construction is new and well
caloulated to rendor the machine efficient.

IMPROVED LEATHER-TAPERING MACHINE,

John Settle, Lebanon, Oregon, and George W. Settle, Oakland,
Orogon.—This invention relates to certain improvements upon the
patont granted the same inventors, January 19, 1575, fora machine
for tapering leather,in which a pivoted frame carrying a knife
moves over a hinged adjustable curved block to taper the end of a
strup, belt, or other plece of leather, preparazory to attaching the
same to another picce, and it consists in the construction and ar-
rangement of a device for clamping and holding the piece of
leather in a conyenient und effective manner,

INPROVED TWEER.

Mark Lester, Bellaire, Ohio.—~The object of this invention is to
prevent the accumulation of sediment in the annular water space
of u tweer for blast furnaces, and to prolong the life und utility of
the latter. To this end the invention consists in providing the
overflow pipe of the tweer with an outlet cock, located near the
bottom of the water space, through which the mud and sediment
may bo washed out, and extending the supply pipe to the nose or
bottest part of the twoor, whereby the cold water {s first brought
in contact with the part of the tweer which most needs the cool-
Ing effect, and whereby also the aocumylated mud and sediment
may be readily washod out by the natural passage of the water,

—_— ———.vtr———
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS, -

IMPROVEMENT IN ORNAMENTING BUTTONS,

Samuel 8. Moyer, Berlin, Ontario, Canada.—This process consists,
first, In printing the figures upon the face surfuce of the button by
moeans of type coated with an impermeable composition, then ap-
plying the coloring matter, after which the composition s re-
moved by polishing or otherwise.

IMPROVED DIFFUSION APPARATUS,

Charlos Neames, New Orloans, La.—The objoot of this invention
i to improve thoe Jullus Roberts diffusion apparatus, in such a way
as to socure & more perfoct extrmotion of the saccharine matter
from the material used, and at the same time simplify the sppara-
tus. It consists in a diffusion vessel of a diffusion npparmtus, grad-
ually Increasing In size from ts top or inlet, opening Lo its bottom
or outlet opening ; in the wood packing Interposed botween tho
rim of the doors and the door frames of a diffusion vessel ; ina
division plate extending from the top to the bottom of the vessel
to form the heating chumber, and having its lower part perfornted
with pumerous small holos 1o sorve as o steniner,  Finally, heating
pipes are placed within the diffusron vessels of the appsratus ; and
there s likewise a combination of the ciroulating whoel and its
pipe with the diffusion yessel,

IMPROVED CUFF AND COLLAR BOX.

Ernest Scheel, New York city.—This consists of a box divided by
a lateral partition Into two sections or compartments, of which one
is Intended for the cuff, and provided with a central tubular post
with sliding top. The other is divided by horlzontal supports into
two parts for inserting a roceptacie and storing the collurs, nock-
ties, und other artioles.

IMPROVED HOMINY ENIVE.

John Outcalt, Spotswood, N. J.—This consists In improved
knives of hullers for hominy mills, made with thelr blades curved
with a constantly Incressing curvature from thelr forward to
their rear ends. They are also made wider toward their rear ends,
inclined upon their upper sides, flat or inclined upon thelr lower
:;:.-M provided with rasp teoth above, and filo or map tooth

w.

IMPROVED INAKRNESS SADDLE,

Robert Spencer, Brooklyn, N. Y.—The object hore is to afford a
broader bearing for troe plates of a given size, The under bearing
of wood is made broader than the tree plate, and the flap and
Jockey are attachod to the margins of the faceo or outer side of the
pade. The tree plate bs made of sheet metal, with a transverso ridge
and corresponding groove or depression,

IMPROVED FACKAGE FOR FAINTS, ETC
George Sidey, Brooklyn, N. Y.—~This invention consists 1o caus-
ing the upper edge of the can body 1o bear [na groove and agalnst
the center of a strip, and providing & flat headod secow working In
a nut on the bottom of the can, in order 1o form a oloso Jolot. The
article placed in the can is thus hermetically sealed.
IMPROYVED PAFER BAG PASTENINGS,

Henry 8. Gillette, New Preston, Conn.—A string of sultable
Jength and strength Is attached to the bag by means of & plece of
paper which Is pasted to the bag over the string. This littlo clip of
paper secures the string permanently, so that the clerk need wasie

Srientific Awerican,
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IMPROVED TOY MARDLE RAKE,

= Alfred Gurny, Robert H. Pipor, and Henry E. Walte, Indgoport,
Conn.,—This 1s & rake or notched bar omployed in marble playing
for determining the gains by the numbored notehes through whioh
the marbles pass. There is a spring tablot to each notoh, with the
pumber of the notoh upon It, and contrived to be sot In the way of
the marble passing through the noteh, so as to be tripped by the
strikiog of the marble agalost It. On being raised, it exposes the
pumber of the notch to view, thus showing the count toward
game, the number belng concealod while the tablet is set.

IMPROVED AWNING.

Anthony Hessells, New York city.—~This consists of aswinging
strotohing frame and outer ourtain, that Is wound up by a roller
and cord, The roller is supported on a second swinging frame, to
bo Jowered and adjusted to any position for regulating the hight.
When the awning is lowered entirely, It serves to olose the win.
dow like a curtain, forming & protection against heavy rain, hall,
ote.

IMPROVED CIOAR BOX.

Simon Hood, New York city.—This clgar box admits the conve-
nient arranging of the cigars In bundies, the exhibiting of the
same, and the ready taking out for selling them. The body Is made
of dingonally tapering shape, with stops and guned strips, and is
closod by hinged side and front parts and 1id.

IMPROVED SIEARS AND SCISSONS,

George H. Taylor, New York city.—~This Invention consists In
construoting shear or scis«or blades with a curved shoulder at the
rear end of the cutting edge of the blades, to adapt them for use
in ripping goods.

IMPROVED HARNESS BUCKLE.

Benjamin F. Frazier, Grand Rapids, Wis.—By sultable construc-
tion, when a strain comes upon the strap, the tendenoy is to draw
a frume back, and clamp the sald strap between oross bars, The
strap I8 thus held securely without holes being punched In it

IMPROVED CAMFP STOOL

Charles M. Lungren, Toledo, Ohlo.—This invention congists of a
double ferrule and hook attachment for the top of the legs, com-
prising in one casting the hook and the ferrule for connecting the
hook to the leg, and slso a socket for the attachment of the back
support. This forms a stool which may be folded into small com-
pass, and which, nevertheless, when extended, gives a comfortable
seat. At the Centennial Exposition, where chairs or seats of any
kind are fow and far between, portable devices of this type are
found very useful.

IMPROVED BEER PUMP.

Philip Krumscheld, Boston, Mass., ses{gnor to himself, J. Krum-
scheid, and John R. Foley, same place.—This invention con-
sists of a beer pump in which a float shuts off, when mised
1o a certain hight, the water supply, and draws off a certain quan-
tity of water, sufficient to lower the float and re-establish the wa-
ter supply. The air is forced through and retained in the barrel
by & check valye, and drawn into the pump through an air pipe
with another check valve, on the falling of the water level.

-t-d

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED GIN SAW FILER.

Frank Charter, Little Rock, Ark.—This Is a machine for filing
gin saws without removing the saw shaft from its frame, and in
such 0 way us not to leave ungular or wiry edges upon the surface
of tho saw teeth, to cut, chop, or nap the cotton fiber, and thus in-
Jure it. The novelties e in the mechanical construction.

IMPROVED PILE SAW.

David Bean, Le Sueur,Minn.—This consists of & standand for sup-
porting the saw frame, with a clamping device for attaching it to
the upper end of the pile Lo be sawed off under water. There is al-
sou vertically adjustable arm, on which the framo swings, and on
which arm the frame isadjustable to feed the saw up to the pile as
the work progresses, and to measure its depth in the water,

IMPROVED BILLIARD TABLE LEVELER,

Samucl May, Toronto, Ontario, Canndu.—This consists of a long
nut, with an enlarged head at the lower end, scrowing on & rod
projooting from the bottom of a socket in the ¢nd of the leg, in
which the nut works o as to coneeal the screw rod. Sald rod is
clthor a short one, screwing Into the leg at the bottom of the sock-
et, or it Is formed on the rod used to screw the leg to the table. In
both cases It hus a collar screwing against tho bottom of the sock-
ot, and |s secured by wood scrows screwing into the wood through
notohes In the edges of the collar.

IMPROVED WHIFFLETREE CONNECTION.

Goorgo W, Ingersoll nnd Harvey L. Fisher, Toledo, Town.—This
consists in an inolined whifietree coupling, composed of two un-
oquanl bars connected by an eye bar. The inclination of the coup

ling onuses elther end of the whifffetree that may swing back to
pass above or below the double tree, according as the longer arm
Is placed above or b low the shorter arm, =0 that there can be no
rubbing and wear boetween sald double tree and whiffotree,

.

NEW HOUSEHOLD INVENTIONS,

IMPROVED MEAL BIN.

John Hunter, Ashland, Pa.—This consists of a knooding trough,
knooding board, and a flour sleve, contrived In connoction with a
flour chest, 0 a8 1o be more convenient and casler to uso than as
commonly arranged,

IMPROYVED BED SPRING.

John Roardon, New York city, assignor to Orville D. Lovell and
Frank H. Lovell, of same place.~This is & bod bottom spring
formed of a mbbeted U-frame, & flanged crosshoad, a gulde pin,
and a spirnl spring, constructed and arranged so that the bedstead
oan be put up, taken down, and carried from plaoe to place with
as muoch ense as if the slats rested upon cleats, and the various
parts of thospring are so armnged that they cannot out or Injure
the mattrom,

IMPROVED CARPET STRETUHER,

Lowls W. Hivers, Salt Lake City, Utab Tor., assignor to himself
and Hanson J, Rivers, of same place.—In using tho dovice, the onr-
Pot s placed botween Jaws, and & lover Is armngod with its sharp
lower end resting upon the floor, and its upper part inclining for-
ward over w bar,  The upper ond of the lever Is then foroed baok
or from the onrpet, which draws tho sald carpoet to its place. When
the curpot hus beon stralnod sufMolontly & pawl, holds the lever in
place until the stay tacks can be driven,

% IMPROVED SXOW SHOVEL.

Augeno Campbell, Bouth Westerlo, N. Y.—This shovel s vided
with a fuce plate extended boyond |'bo edge of the .bo"l':l:h 1t
also has, on the under side of its front end, and in onp plece thore-
with, the runners arranged to keop the edge of tho plate from

no time in secking for a string to tie the bag.

coming in contact with the surf
orary surface upon which the shovel Is belng

7§
IMPROVED WEATHER STRIP,

Willlam Watkins, West Joplin, Mo.This weather strip ts formeq
of 1 motallie plato, haying its edges bent ovor upon themselyes
form grooves to receive astrip of flexible metal, sald "°‘|bl°ildp
s mado wider than the sald metallio plate, to glve its middie pary
n U-form.

IMPROVED WASH BOARD,

John & Washburn, Yonkers, N. Y.—~This invention consists In an
Improved washboard formed of grooved side bars, over which 2
rubbor plate Is passed, so that a rubber surface and & wooden syr.
fuco may alternato with cach other to form the rubbing surface of
Mie board,

- .t —

NEW TEXTILE MACHINERY.

IMI'ROVED TENSION DEVICE FOR TWISTING MACHINES,

Paul A. Chiadbourne, Willinmstown, Mass.—This Is a contrivanes
of gulde eyes and a roller with the spool stand, from which the
throads are supplied to the twister, wheroby the tension of all the
threads Is more uniform than in the common armogement.,

IMPROVED FEEDER FOR CARDING MACHINES,

William €. Bramwell, Terro Haute, Ind,, assignor to himself anqg
Edwin Ellis, of same place.~The Invention consists of g tilting
sonle for wolghing the wool deposited upon it by a toothed trayel.
ing apron, the two (scales and apron) boing so connected bya
clutch mochanism that the apron is stopped lntermittingly, thuy
shutting off further supply until the scale has deposited or dis-
charged the wool which it already contains. The wool baving been
thus deposited on the feed table, and the scale returned to its op.
iginal position, and while the elevating apron is delivering a fresh
supply to the scale, a loosely pivoted rotating scraper fs at work
removing the plle of wool just dropped by thoe scale, and
it up to tho edgoe of that which has already been fod on and s about
to enter tho food rolls of the carding engine. By this operation
the wool is removed out of the way, and a clear place given to the
next lot, 80 that it may not, by piling up, obstruct the proper so-
tion of the tiiting pan of the scale, and that all the wool may be
dropped each time. The tilting and emptying out of the wool
from the scale Is entirely independgnt of the time it may take the
scale to turn It balance, as this time Is constantly varying. It §s
by this means that the apparatus is caused to run itself out of wool
when desired, and yet keep the work oven to the last.

—

NEW AGRICULTURAL INVENTIORS.

IMPROVED PILOW STOCK.

Lemuel H. Davis and Irvin Aycock, Morgan, Ga.—This conslits
in a plow stock formed of three fron bars, constructed and com-
bined with each other, and with the handles, o as to form a strong
and serviceable device.

IMPROVED COMBINED LISTING PLOW AND SEED DRILL.

Alonzo M. Coston, Maryville, Mo.—This is an improved machine
for preparing the soil and planting the seed at one passing over the
ground, which s Jeft in & deep furrow and ridge alternately. The
subsoller runs in the rear of the main plow, thereby loosening the
sofl in the bed of the furrow, forming a suitable place to deposit
the seed, and dropping the seed and covering it.

IMPROVED CORN PLANTER.

Nathan H. Mecks, Salado, Tex.—This consists of a circularly vi-
brating dropper slide contrived to be attached to a plow beam or
other object to be drawn by a single borse, and be worked by the
whifiotree, which has the requisite vibmtory motion from the
shoulder of the horse.

IMIFROVED HOG TROUGH.

Newton A, Clark, Harveyville, Kan.—The object bere isto keep
the hogs away from the trough when putting In food, to prevent
the hogs from putting their feet into the trough when feeding.
The mode of operation is as follows: A lever being raised into &
perpendicular position, boards arc thrown against the back of s
frame, 50 as to allow the hogs to have sccess to the trough by
passing between ribs. On the other hand, when the lever is brought
to a horizontal position, or nearly £, the boards are thrown out in
front of the trough, so as to exclude the hogs therefrom.

IMPROVED FERTILIZER DISTRIBUTOR.

David C. Brown, Log Town, La.—This is a device forattachment
to the rear end of & wagon body for distributing cotton seed as a
fertilizer. It may bo used for distributing other fortilizors, and
which will enable the material to be placed wherever desired. In
using the device, & man is placed In the wagon to keep the bopper
filled with tho fertilizer. The amount of fertilizer distributed may
be regulated by increasing or diminishing the number of pios
which feed out the material, and by varying the relativesizo of the
driving pulloys.

IMPROVED ANIMAL THRAY.

Homer 8, Davis, Camp Brown, Wyoming Ter.—This improves the
well known spring trap used for catching animals of large sise,
such as beavers, foxes, ottors, oto., 80 as to prevent the throwing
out of the leg or foot, or the breaking of the same by the action of
the spring, In consequence of which the animals frequently escape.
IMPROVED CORN-PLANTING ATTACHMENT FOR S0D PLOWS.

Sanford M. Soott, Stockbridge, Wis.—This |s an attachment for
breaking-up or sod plows, $0 construoted as to plant the corn as the
s0d {8 turned, and closo to the outor edge of the furrow. The com
will thus como up botweon the sods of two furrows. The device
1s not tn the way of turning the plow over to file or sharpen the

IMPROVED POTATO PLOW.

Tubal C. Baxtor, Monticello, Kan.—This consists of a

beam, with a landside and cutter to vach branch of the fork,

» . ]

u row on the top of the carth,
IMPROVED PLOW,

Alva A, Proston, New Troy, Mich,~This is an improved i
beam plow, Hght, and at the samo timo strong, which may bo
1y adjusted to take or loave land, and to run deep or shallow,
may be desired, .-

IMPROVED MILK PFAILL.

Nowton MoK uslok, Stillwator, Minn.~This is o pall
baving an oponing closod by & strainor, and & det
with a seoond strainer, through whioh the milk pa

pan. The double stralners provent olgn substanoss, Bo"

e o uny forolgn substances, B
IMFROVED HANROW,

William C, Moore, Catro, Pa.~This 1s forme

hinged to cach other by bolts and straps. Th
made reotangular, and the side sootions ¢
ward corners bovelod off. Shoes are at

Of the front orom bars,
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Manufacturers' Supplies genorally. Greene, Tweed &
Co,, 18 Park Place, New York.

For 24 Hund Portable nnd Stationary Bollors
and Englines, address Junius Harrls, Titusville, Pa,

Yacht and Stationary Engines, sizes 2, 4, 6 and 8
H, P, Bestforprice. N. W. Twiss, Now Haven, Conn.

Clrcular Saw Mills of the celebrated and popular
“Lane'' pattern, made under, direct supervision of in-
Ventor by the Lane M'{'g Company, Montpeller, Vi.

Hotehkiss Air Spring Forge Hammer, best in the
market. Priceslow. D. Frisbie & Co., New Haven,Ct.

Patent Scroll and Band Saws, best and cheapest
1o use. Cordesman, Egan & Co.. Cincinnatl, Ohlo.

M. Shaw, Manufacturer of Insulated Wire for
Salvanic and telegraph purposes, &c., 2% W 2th 5¢,, N.Y.

F. C. Beach & Co., makers of the Tom Thumb
Telegraph and other electrical machines, have removed
to S0 Water Street, New York.

Pat’d Gralning Stencils—J. J. Callow,Clevel’d, O.

Lathe Dogs, Expanding Mandrels, Steel Clamps,
&c., for Machl Manuf; ed by C. W. LeCount,
8o, Norwalk, Ct. Send for reduced Price List,

“Abbe" Bolt Forging Machines and Palmer
Power Hammers a specialty, Send for reduced price
Ista, 8, C. Forsalth & Co., Manchester, N, H.

400 new & 24 hand Machines, at low prices, fully
described In prinfed lists. Send stamp, stating Just what
you want. 5.C, Forsatth & Co., Manchester, N, H.

Lanc's *“ Monitor” Turbine Water-Wheels are
not perpetual motion machines, but they combine more
and greater advantages than asy other water motors of-
fered the public. Address Lane Mfg Co, Montpeller, Vi,

Driving Belts made to order, to accomplish work
required. Sead full particalars for prices 1o U, W, Arny,
148 North Third S¢., Fhlladelphila, Pa.

Sclentific American—The early Volumes for
Sale—very cheap—either bound or In pumbers, Addross
A.F. R, Box 7T, New York Clty,

Hydrant Hoso, Pipes, and Couplings. Send for
prices to Nalley, Farrell & Co., Pittaburgh, s

“Dead Stroke™ Power Hammoerns—rocontly great-
1y tmproved, locressing cost over 10 per cant, Prices ro-
duced over 2 per cent. Hull & Belden Co., Danbury,Ct,

Power & Foot Pressos & all Prult-can Tools. Fer-
racute Wke., Bridgeton, N.J. & O X5, Mohy. Hall,Cent '),

Shinglos and Heading Sawing Machine, Sce nd-
vertisement of Trevor & Co., Lockport, N. Y.

Stool Castings, from one Ib, to fiive thousand Ibs.
Invalusble for streagth and darabllity, Clreulars free,
Pitsaburgh Stee! Casting Co., Fittaburgh, s

For bost Prossos, Dies, and Fruit Can Tools, Bliss
& Willlame, cor, of Plymouth and Jay, Hrookiys, N. ¥

Por Bolid Wrought-iron Beams, oto., seo adver-
Usemont, Address Union lron Mils Mitsturgh, Pa
for ithograph . &c.

Hotehkiss & Ball, Meriden, Conn,, Foundrymen
and workers of sheet metal. Fine Gray lron Csstings
0 order. Job work solleited

For Sold Buery Wheels and Machinery, sond to

the Union Stone Co. . Boston, Mass, , for elreular
Clapbonrd Maohinery ~Sawing, drosing, and
trinming—a spocialty of the Lane M'f'g Company,

Montpelier, Vermont

Hydmulic Prosses and Jacks, now and seoond
hand. Lathes and Machinery for Follshing sod Bufng
metals, K, Lyon, 49 Urssd Btreet, New York

Diamond Tools—J. DMekinson, 64 Nassau St N. Y,

Templos and Ollcans. Drupor, Hopedalo, Mass,

Seientific

m M
W, H, H. will find directions for provent
fng rust on fron on'p. 100, vol, 39, W, Jr, will
find direotions for caloulating the proportions of
compound gears on p. 107, vol, 3.~A, K, will find
that good glue is the boest materinl for fxing sand
on bolts.—~W. A. G. can make and uso loathor
pulp by following the directions on p. 106, vol. 25,
~It. 8, will find a desoription of a cold tinning
Procoss on p. 154, vol. 34.—J. R. C, should consult
tho makers of his fan.—E G, A {8 Informed that
the sand blast (see p. 106, vol. 27) has beon used
for cutting iron; but whether It is now In prac-
tical uso for that purpose, wo do not know,—(.
W. L. will find directions for muaking artifiolnl
meerschaum (not fvory) from carrots, ote, on p.
807, vol. 84.—H. H. L. can make o good fadelible
Ink for stamping by following the direotions on
P12, vol, 28.—H. S, can polish Britannia ware by
the method deseribed on p. 67, vol, 34.—N, 5, W,
will find answers to hig queries ns to tho SoieNre-
VIO AMEIIOAN SUPPLEMENT on p. 124, vol, 85—,
W, O, will finda recipe for a hair stimulant on p.
188, vol. 83.—J. P.G. will find dircctions for tem-
poring springs on p. 11, vol. 34.—E. H. B.'s query
0 to eggs I8 a schoolboy's problem, of no practi-
onl value,—C. E, C. can clean rust from tin by fol-
lowing the directions on p. 57, vol. 34.—E. W. H.
will find a recipe for artificial coral on p. 807,
vol. 84.—-C. B. R. will find a descripuion of phos-
phor bronge on p. 315, vol. 30.—C. A, will find di-
rootions for etching on glasson p. 26, vol, 83.—H.
H. L. will find directions for gilding on gluss on
p. N3, vol. 3.—B. will find a recipe for u deplla-
tory on p, 186, vol.34.— J. M. will find full dirco-
tions for stuffing birds on p. 150, vol. 8.—H. T,
will find directions for making fulminating pow-
dor on p. 250, vol. 31.—J. D., Jr,, will find direc-
tlons for jupanning tin ware on p, 182, vol. 24.—
D. M. L. can cement glass to brass with tho pre-
paration deseribed on p. 117, vol, 82.—R, 1. G. is
Informed that there can be no such instrument at
u needle that will point to buried gold.—F., W. 8,
willfind n description of the underground tele-
graph wires in London and elsewhere on p. 204,
vol. 80, -G, K., of Highgate, London, England,
will ind directions for nickel plating on p. 235,
vol, 83.—A. F, will find directions for getting rid
of fleas on p. 217, vol. 25.—C. & 8. will find direc-
tions for making pickles on p. 155, vol. §L.—J. H.
K. can prevent mildew on safls by the process de-
soribed on p. %0, vol. 3L—A. D, L. will find a form-
ula for ealeulating the centrifugal force of a body
on p. 878, vol. 30.—J. 0. 8. can render his windows
opaque by the process described on p, 204, vol. 30
—H. W. G. will find an article on chlorophyll on
P. 247, vol. 20.—W. A. D. will find dircotions for
making artificial stone on p. 124, vol, 22.—H. J.
can silver brass and copper, without a battery, by
using the preparation described on p, 209, vol. 31.
—D. D. W.'s letter has been placod in the hands of
several chemists, who may take aotion In the
matter.—A. H, E. W. M, F.C. L, W. J.I, C. F,
W.M,N.J.O, CILC, HML,W.B W, b H,
R.B,C.R,J.W.F,W.B. E. P, W.H B, and
others who ask us to recommend books on in-
dustrial and scientific subjects. should address the
booksellers who advertise o our columns, all of
whom are trustworthy firms, for catalogues.

(1) F. R. Jr. asks: How can [ find the diam-
eter of one of four equal circles Insoribed In a
large circle, of given diameter? A. Multiply the
given diameter by 0°414213.

(2) W.H. 8. says: I enclose a specimen of
deposit taken from my heator resorvolr, which I
am unable to get rid of and which Is very trou-
blesome. The heateris 14 feot long and 22 inches
{n diameter, and in it are threo pans 12 feot long
by 14 inches wide, with partitions in middle. The
cold water runs into the top pan on one side at
end, and along the length of pan; It roturns and
falls through holes into next, and so on through,
lastly falling on bottom of heater, and is then
conveyed to a reservoir 8 foot deop and 22 inches
in dlameter. The exhaust comes up into my bheat-
er at the end at which the cold water comes In
and goes out at the opposite end, so that the wa-
ter gots boiling hot before it loaves the beater. 1
uso water from the top of the reservolr, and the
doposit secems to float on top, and will not mix
with the water after it is procipitated. Can you
suggest any means of getting rid of it? A. By
the use of a surface blow, you could probably
discharge the most of it. It would be still better
to iter the water after leaving the reservoir.
Probably a box filled with sponges would answer
overy purpose; and the sponges could be removed
and washed, from time to Ume, as they become
stopped up.

(3) A O.says: | have an englne of the fol.
lowing dimensions ; Cylinder 3 Inches In disme-
ter, stroko 0 inoches, The boller Is 5 feet long by
214 foot in dinmeter, made of & Inoh boller fron,
single rivetod. It Is to run, If possible, at about
20 rovolutions per minute.  Is It big enough to
run & cylinder journal printiog press, genemlly
run by hand power, anda printing press run by
foot power? Isthe boller big onough to genomte
stoam eonough to run the engine and heat o
bullding of 3 x 80 feet? A, We think the ma-
ohinory will answer, and that you can heat the
bullding with the exhaust stowm, 1t must be evi-
dent to you, however, that an oplolon, based on
the data you have sont, cannot be of any great
value. Tt only amounts to seying that If the ma.
chinery is properly designed, constructed, and
sot, It will give satisfuction.

(4) J. H. B. asks: What should be the di
amoter of a propeller shaft, to transmit with
safety an actual thrust of 10 tuns, the strain to be
a pulling instead of & pushing one, as s gencrlly
the caso T Length of shaft after louving propollor

boss to connection with engines s only 4 feet,

American,

Propellor s supposed to revolve In water con-
stantly, nover to be thrown out of it and thus
subjocted to the undue stealns of meolng on Jts
roturn, Materinl I8 to bo steol. A, A shaft 2
Inohes In dinmotor will noswor for the conditions
wtatod,

Suppose cold water to he kopt In constant ofr-
culntion on the extorior of w oylinder with shell
13 Inches thiok, What Is about the highest tom-
poeraturo to whioh the interior may be exposed as
long of that of the Interlor olreumforence of
shell doos not excoed 700° Fal, 7 A, There I8 no
limit to the tompornture, if, us we understand
you, It is assumed that the temperature of the
{ron can be kept at or below 700°

(5) P. R. ssks: Please give me a simple
rule for caloulating how much welight a horizon-
tl spruce beam will bear. A, If the beam Is
rootangular, and supported at both ends, the
breaking welght, applied at the middle, will be:

(Depth In inches)? X (breadth {n Inches) <400,

Length botween supports In feoet.
If tho load is uniformly distributed over the
boam, it can be twice ns gront as the ubove,

(6) €. C. agksa: How e¢an | make a dark col
ored chalk, suitable for lining purposes on light
colored wood, having the same cohesion us the
common white chulk used for that purpose? A
Grind the pigment into an {mpalpable powder,
thoroughly moisten with a little dllute solution
of dextrin in hot water, knead the mixture well,
and dry thoroughly at a gentle heat.

(7) T. M. H. asks: Can any use be made
of dross from tin and lead? A. If there isany
considerable quantity of the material it would
probably pay to treat it for the recovery of the
metals in the following manner: Mix thoroughly
with almost an equal welght of anthracite coal,
spread evenly on the Led of a small reverbera-
tory furnace, and smelt, with a gradually increas-
ing temperature,until the reduction of the metal
has begun. Then throw ina littlo Hme, inorense
the temperature for a short time, draw off the re-
duced metal into a large fron vessol, nnd stir with
& plece of wet wood to ralse the impuritios to the
surface; remove these by skimming and pour the
metal into a stone or {ron mold to cool.

(8) C. G. L. asks: Is there any way of get-
ting a press copy from thin writing Ink, or from
writing too old to copy from molsture only 7 A.
Try the following: In a half pint of water dis-
solve about a tablespoonful of white sugar, and
to the solution add a sufficlent quantity of the
ferrocyanide of potassium to distinotly color it,
also about half a gill of pure muriatic acld (free
from fron). Moisten white tissue paper with
this, partially dry it with u blotter, place the wri-
ting to be copled in contact with it, and kecp un-
der pressure for about five minutes. With most
inks this recipe will give very good results.

(9) H. A. P. L. says: Would an electrical
machine with one glass oylinder and two round
silk cushions, electricity being conducted to a
Leyden jar ora prime conductor, be powerful
enough for experiments? A. As far as we may
Judge from your description, the machine is
properly constructed; but to obtain good results,
it will be necessary 10 rub on the cushions an
amalgam, which may be preparad as follows:
Melt together in a crucible 2 ozs. zinc and 1 oz.
tin; when fused, pour the alloy into a cold
crucible containing 4 drachms dry mercury;
when cold the amalgam is ready for use. Before
applying the above amalgam, the cushion should
be rubbed over with a mixture of tallow and
beeswax. Inpouring the fused metals into the
cold mercury, do not inhale the mercurial vapors
that may be formed, as they are very polsonous.

(10) C. A. R. asks: Is there a cement or
fluid which will fasten togother two strups of sole
leather a yard long, which will not be affected by
molsture? A. Melt together equal parws of pitch
and gutta percha. Apply bot.

What will remove stains from a shirt bosom ?
A. Try touching the spots with a little benzole,
and afterwards pressing for sevoral hours with
warm pipe clay.

(11) A. B. says: Some pluombers use muri-
atic acid with no zine In it. T would like to know
what effect this scld bas on fron and brass. A,
Dilute muriatio acid will answer, but a strong
acid solution of chloride of zine Is much botter,
as it not only cleans the metallle surfaces but
protects them, by the formation of a coating of
the fused chloride, which excludes the alr,

(12) J. S. M. asks: How large a pipe will it
take to give suflicient blast (o o cupoln 22 inches
in diameter, distant 8 feot from & common fan?
A. About 2 or 234 Inches In dlameter.

(13) A F. J. nakn: Can wator be raised by
un ordinary suction pump below a level of :il
foot by the ald of chook valves placed below the
suction? If so, how far? A, If, as we under-
stand it, reforonce s made to the hight to whioh
water can bo ralsd by atmospherio prossure, &
foot Is about the practionl Hmiy and one which is
soldom reached by ordinary pumps,

(1) J.F.asks: What is the rule fo  ascer
talning the proper amount and form of space un-
derneath nod at the baok end of the boller? A,
Thore Is no definite rule for this proportion, so
far as we know,

(15) C. & T, sk : If you found that the pis
ton of your eogine was striking the bottom or
top of the eylinder, what would you do to stop
the pounding? A, IF the pound wore serlous, wo
would put Hologs in one of the conneoting cod
boxes, In case It was not possible to stop, wo
would work tho engine slowly, and cushion the
steam, If any means for so doing were avallable.

(16) B asks: How can 1 coat, oasily and
cheaply, the lnside of an lron plpe 8o that the wa-
tor passing through may not be affected by the
metal 7 A, Try moltod paraiiio,

(17 P, V.T. and others—There is no spe-
oific for catarrh. Tempernment, habits, ete.,
must be taken into account, for which reason &
gourse of treatment sultable to one person would
be entirely unsuited to another, Wo cannot ad-
vige anything but continuance under the carg of
a regular practitioner,

(18) J. G. Q. asks: In what non-freezing 1i-
quid can phosphorus be kept from combustion 7
A. In naphtha.

(19) 8, W. T, says: How can Imake & first
¢lass waterproof blacking, thut does not require
brushing? A. Vinogar 1 quart, ivory black and
molasses, each 6 0zs., oil of vitriol and sperma-
cetl, each 134 ozs. Mix the acld and spermaceti
first, and then add the other Ingredients,

What is the best way to clean a copper boller?
It is used in a kitchen ; the boiler s 18 inches di-
ameter and 5 feet high, the burnish on the out-
side gets dull and of & mauve color. A. Clean
with a little dilute oxalie neld solution, wash, dry,
and polish with a little tripoll.

How can [ make soap bubbles so that they will
Inst long, or at least not break 80 soon as those
made with soap and o pipe In the ordinary way ?
A, Use a fatty soup, preferably one made with
fish oil, and to the solution wdd a lttle glycerin,

How can I find a number which, multiplied by
itshalf, will make 207 A. Let x=the number;

2
then (4r)z=

3

-2-=eo, =40, r=0324565 M=
316228, rxYr=1000000719. If you carry out the
square root of 40 untll you obtain the root csm-
plete, and multiply this number by one balf it-
sclf, then tho result will be 20 (nstead of the re-
sult given,

How can I darken my halr, which Is alight red,
without using adye? A. You cannot.

What s a good substitute for gum arabic for
sticking on labels? A, Uso n bolled solution of
dextrin in water,

Is there anything that will keep the snow from
lying on the ground In winter? It is a patch 40
yards square that s required to be kept clear. A,
No.

(20) H. A. G. says: | have n cout which
was originally of a dark blue color; but owing
to exposure to the sun's rays, It has faded
to a reddish bue. How can I restore the original
dark blue color? A, Try treating the fabric with
strong ammonia water for o fow minutes, and
then wash thoroughly with clean water, If this
does not suffice, it will be nocessary to have the
material re-dyed.

(21) W. C. W. says: You published a recipe
for making black varnish by mixing ofl of tur-
pentine and sulphurie acid. 1 tried the experi-
ment, which cost me a loss of some clothes,near-
ly the loss of an eye, and about two weeks' labor,
brought about by an explesion which bumt my
face severely. I purchased what a druggist said
was oll of turpentine (spirits of turpentine). I
mixed the ingredients in various ways, with no
results as predicted; and then, having a phial
partially full of each, I poured one into the other,
and then shook the mixture, when an explosion
took place. What was the matter? A. The re-
cipe, as given, is perfectly correct; and if you bad
closely and carefully followed its directions, all
would bave been well. Instead of dropping the
sulphuric acid into the turpentine, it would, per-
haps, be better to slowly drop the turpentine into
the strong acid. The only precautions necessary
are to mix the reagents slowly, =0 83 toavoid a
too rapid rise in the temperature of the mixture,
and to keep the mixture cool by surrounding the
vessel with cold water during the operation. The
viscous and dark red body obtained consists prin-
cipally of a mixture of terebone and colophene.
The proper proportions are about 1part of strong
sulphuric acid to 20 of ofl of turpentine.

(22) I. N. R. R. says: I have charge of
some coal mines, in which thore is a greatdeal of
gus.  In one part of tho pit the gas shows a blue
tlame on the safety lamp gauze ; and in snother
part there is a fault (o the coal, and the gus shows
the blue Hame, and on the top of the blue Samea
white flame. Ploase oxplain this. A. It may be
due to some pecullarity in the oll, an unusual
quantity of carbonaceous matter In the atmo-
sphere, or to the fire damp Itself becoming in-
termixed with some higher carburet of hydrogen.
You do not furnish suficlent data to enable us to
answer the question more positively. In case
the latter suggestion should prove the correct one,
and, Inadyertontly, the mixture should become
1gnited, the explosion thint would follow wonld be
very sovere, much moro 50 than that of ordinary
fire damp,

(29) A, K. says: Wo have o small stage
and want 1o supply it with gas, using § cuble feot
per hour. How large a pot would it take to pro-
duooe this amount, and how wueh coal would It
take to produce § cuble feet por hour for three
hours without refilling the pot? Can the gas bo
lod to the purifier and from that right to the
burners ' ACThis s not practioable, ss, when the
tempoerature roaches 4 cortaln polut, the gas
comos over quite mpldly and not at all uniformly,
It will bo necessary to pam the purified yas to &
reservelr (a large gos bag will answer your puar-
poso) that will adapt (self 10 the volume of the
gas and malntaio & stoady pressure, In order to
avold reducing the lnminosity of the gas, it iy re-
quisito that the distillation should not proceed
undor prossure,

(24) R, F. saks, What Is the best, chea
ost, and most offoctunl weans of removing -ﬁ
water rust from boller plate tron t - A, Steop it in
u woak plokle of oll of vitrlol In water, and dry
Immodiately with sawdust, It Js botter bufore
placiog It in pioklo to go curefully over the sur-
face with s good stilf wice brush, 5o as to remove
as much of the oxide ss possible, after

Hrushing
removal from the aold n
i 8 10 0o cases, also ade
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0 MNIII!O the ground at the bottom,thoy | Aerometer, C. Godfrey .« 180,30 | Lamp extinguishor, M. Wagner (r). veer 7256 | Washing machine, boller, G. A. Starkwesther,,. 10,13
d&thwm Alrcompressing machine, J, Stargeon.. o V0008 | Lateh, gate, C. 8, CUPPIO. . ovviamcareaes soraresnsis 190,151 | Watchies, ete., stom winding, H. Abbott,........ 150,59
0. A. W. asks: Is there a chemlocal Anltmal-weaning bit, Ingersoll & Flsher.. «» 190,86 | Lateh, mortise, A, W, Leaeh, .. cooosnrsmiiannnns 190,00 | Wolls, packing and steaming of), M. Harold ., .. 150,ny
. o . ARVEI IS 7= PO s seivrrensnesrernaces .+ 190,530 | Lath mac 4 cockK. ... oo 150,072 | Whieel tire, G. Cornwall ... oiviiiniiens P
the hand, enables one to 1 machine. B, H. HANCOCK ccoreeeasrrvrrcssssss 1NVIGE | WhHeel UFe, . COTAWALL ccovvrrsrsessrsssnvesiinii,
when rubbed oo 3 Auger, earth, C, D. Plerce., . 190,597 | Leather. making, J. A. J, Shultz....... voee 190,907 | Whip socket, J. J. Schatrer.. ;
th ther, making, J. A. J, 8 "
handle red hot iron or melted lead with impunl. | yoger, earth, W. Poole.. 190,90 | Lite. preserving eap, MeCartey & Wilbur.......... 180,000 | Windmul. H. W. Bolender.......cc........
ty? A. No; but if the hand be damp with per- | pag holder, E. G. Dates... 150,53 | Lock. combination, N .Friedmsn........ . 1059 | Wire-bending machine, K. 1. Braddock
spimtion, or slightly moistened, it may for an in- | Bale tle, W. & Davis (r).. 7,32 | Lock, door, M. C. Hawkins, ... o190 | Wringer, B, C. Browning ... ovnenienn,
stant be dipped in melted lead or white hot melt- | Bale tie, D. C. Lowber.... .o 150,877 | Lock, seal,S. J. ToCKer. ... oocevseernnns o 190,965 | Yoke, neck. €. F. Whipple .......ccrvvvne,
ol iron without burning or discomfort. The | Bale tie lock. D. Olirated.......o..oo. .. 190,910 | Locomotive draft pipe, T, Diffenbaugh. vers 190558
I molsture is thrown into the spherofdal condition, | Bale-tylng attachment, §. D, Pardy.. +» 180,78 | Loom harness, J. G. Weekn...........ue veve 1HOMON DESIGNS PATENTED.
' and presents an effectual barrier against the in- :::Il:nll ur:lﬂ lul'mrl‘..ll'ill(l‘wwt;.... . 180,551 | Lubricator J. W. Reed. ... .. e 10,08 | oy Typr.—Jd. M. Conner, New York eity
» tense heat. nk guard protector, V. E, Camphbell « 150,548 | Map rack, G. E. MaUD....ooe ovvninnn vitiaiiinns 1008 | g 0y Brac 1. Rice, N Y
' (28) W. M. M. asks: How is a bichromate Barrels, making, T. M. Healoy....... 180,815 | Marble. polsaiing machine, K. 3. Easminger ... S0.007 | o ¢as. ko Doxme, A.lnc'nfmn:.'w::.';::.:" 58
i D it st sraiovannd bttt R s o 7T Tt crieri o sttt 101 | . —Frxamn o, —A- V. Moore, Hackenseck. ¥.3
} j glass jar having witbin it a cup of porous un- | Bedstead, ovalld, F. E. Sawyer T Mosquito bar M. J. Waldron.. m';'x
, SRR e oy e [A copy of any one of the above
i - glazed porcelain. The intermediste space, be- ::d;tltu toh; J.:.:u:'r; ...... -~ 150,29 | Mosquito bar frame, etc., B. Schapker. vere 180,782 muuzmd{»lw to np".c:_._‘::.w,g:.-;z
‘ tweon the sides of the vessels, Is filled with dilute n‘:'"u wamh’:e. N.-u" N;':My.-.x&-‘- o 190,610 | Motor, B. PePPIe..ceecrrennnrnssasecnsans 190,79 | yorx elty.
l i sulphuric acid (1 to 20, ndcon:;lm a she:t:r mnae:l;cmwn:v. Y a'mm::" . ::ﬁ Mower, lawn, R. Hughes... .. ceressene 1HO 708 —_—
zino shaped =0 &= to conform to the curve of the . (1 N s s oy R Ga .- 190,551 | Masic stands, J. E. Schonacker . 180, 7%
Bt R WhISh It com R Binder, tefsporary, E. M. Philllps.. .. 180,777 | Nail plate feeder, W. H. Rittenhouse.. 190,928 mm OF P‘m m
] P, whic pletely A P .
) B stick of gas carbon is placed in the porous cup, 1t stock, W. F. Curtla....... oo ++ 150,550 | Nntlock, A. J. POOT. .oovvvninrvecninsananens I XS B 10
i and surrounded with & fluld made by adding | pors: SmPreE. 1. Sl ',';"i;",'h','n"é oy o | Qteatnous secds. crushing A. B. Lawther. ... [T 0n aitng cach application for a Patent (17 years) o5
Boat co sutol . a S53 | Padiock, M. C. HAWKIDN. ..ooooieaeniinminnces o 180,807 o .
: strong sulphuric acid to turated aqueous Boat ) . 5 X each
i lution of bichromate olp:u:- until t‘l;uchm;:; », otc., propelling, N. ', Ingails. . 190,835 | Patl and lantern. dioner, D. T. Platt .. . 180,914 | On lssulog original Patent...........uovnee wis S0
) acid begins to te in flakes, it is afterwards B0, Susned calitar. 4. J. Slevens .. 19,9 | Paper-toiding machine, R, M. HO® ...oeoeeuerves 18,00 | On sppeal 1o Examiners-{n-Chlef......... $10
Separa ' Boflor, steam, Galloway & Holt............. .« 150,93 | paper pulp. making palls from, E. Hubbard..... 150,92 Un appeal W C Of PRleBt ..oovviianinins 20
a diluted a very little in onder to redissolve the pre- | ofler, foed water heater, M. W, Hazelton....... 19.9% | Peg float, J. & E. POPNAT «.coevnvenncenrennn " 180 ya1 | On spplication for Ret > £30
; elpllate.hmpmportionortbom ingredi- | Doot soles, channeling, S. Henshall........ +. 190,714 | Pen and penct] case, J. Holland . .- 190,715 | OnAUAE S DiscIatmer. ......c.oeroeomereme s enaonrneas
; onts In this mixture should be about as follows : | Boot upper, J. Moban........... wovne « 190,77 | pencll, sdding, M. M. Smith .. 150,949 | 00 80 spplication for Design 3} years) .
{ tonbout 10 ozs. of bichromate of potassa in 1| Boot, instep supporter, B. Amos......... +« 19,819 | Fhotographic apparatus, J. B. David.. - 190,304 | O® Spplicstion for Design {7 yescs).-
gallon of water, add 1 pint of strong ofl of vit- | Boots, forming stiffeners for, W. C. Wise........ 190,93 | photographic lens, IL E. Jiead......... .. 180,776 | OB Spplication for Design (14 years)
s riol. x:;‘: "':::lr“'jr?'s:'.; Wll::....... ------ «« 190,976 | photographic lens, A, & E, Ste'nhefl.. L. 180,907
; (20) 8. asks: Is the common arsenic of the | pocy machine. Seymonr & Dasis. T | RARESe e, e NS -~ 180,506 THE VALIDITY OF PATENTS.
hine, Seymour & Davis. . .ooot ecnenen ction, . 80,8
drug stores the kind that can be fused with bIock | neicx and mop handlos, S. J. Mather...... ooy el gt 2oe| We recommend to every person who i
tin? A. No, use metallic arsenie. Brush-hoMding stopple, ¥. A. Relchardt. Pillow 'I;HD& 3B g about to purchase a patent, or ahout to com-
MINERALS, ETC.—Specimens have been re- | Buliding block. ¥. Schaffer........ .. Pipe conmection, A. O'Nefll .. " 1m.¢yy | TC0OC: the manufaciure of any exticls mater &
1 5 ! VAL v . 10,91
ceived from the following correspondents,and | Beroer. tamp. H- 4. Chaple .. . Pipe coupling, G. C. Morgan . “ ateym | Bo00a0, o Bive Tha pDeteu corstiity SESE
2 Car axle lubricator, W. K. Wrizht by a competent party, and to bave a rescarch
examined, with the resulis stated : - Car brake, 5. G. Smith......c.oo... N O WSO - 1MIB | ade in the Patent OIl' soc
i O v Plane bench, J. Gorbam - 150 86T oo to what the condi-
7 W.Z.J.—No. 1is blue clay. Nmats’plm of w:‘"’ ng, J. l:““:-- Planter, corn, L. J. Dothb L " 1%0.7m | tion of the art was when the patent was fssued.
' lll'::!. NNO;}‘ lsa}mrioty :t steatite. No.5 is ba- oor, graln, R. Brydon. Planter, check row, J. 1. Conn " 150,546 | He should also soo that the claims are so worded
s 0. 0 i apicco of bituminous shale. No. 7 PIOWs W M BOIL o 2o oressssavasars .. 190,712 | as to cover all the inventor was entitled to when
is ohaleopyrito (sulphide of copper). A smaller Plow, H. GB1E (). eeeureceiinenss .. 7,2 | his patent was issued ; and it s still more essen-
specimoen numbered 6 isan agate.  No. 2did not Plow, reversible, J, Hartmaon.... .. 190,715 | tial that he be informed whether it is an infringe-
arrive.—P. & B.~It is nodular iron pyrites.—B. M. Plows, farrow gage fay, Noarse & £ - 1907 | ment on some other oxisting patent. Partios dosir-
B.—);o.lh a u::‘wne fossil, but I-:‘ben; 0 £ Schnopp .. 190,55 | ing to have such senrches made can have thew done
badly damaged we cannot classify it. No, 2 camomcwmeaxwlq through the Scientific Amevican Patent Agency,
is & pioce of shale.—S. S.—It Is & broken quartz | Cssting, mold and core for, If. and ¥. Tank. by giving the date of the patent and stating the
crystal.—8, L.—It is partially reduced oxide of | Cattle, food for, J. SPratt... .o.oouuiieiiees nature of the Information desired. For further
copper.—W. E.—The color on the window bli Chaln, drive, E. M. Morgan...... ou
blind 180, w7 Printing press cutting cylnder, S. D. Tucker. 150,966 Information, address MUNN & €O,
does not contain arsenic. It is an organio pig- | Chalo sxivel clamp, V. Draper.... 190,55 | Propeliers, raistng and lowering. B. Mitchell ... 19,77  Parx Row, New York.
mont.—~C, C.—~They are garnets, of considerable g“"“""' drop Hght, Thackara & Flatsse.. 150,861 | pump, W. S. & E. Buunt, Jr A llo’n'l F——
.o - S weraesnarrany aree . g " e —— e ——
valuo when large and perfect.—J. A. C.—It {s a L{;:":_";‘::: :- -’;:_':'-; ------------------ <o OKSS | by, Mayer & WIrt® ..., : 190,774 dvertisements. 3
Nmm!umu-h;h. and might be used for heating | oo LSl ::-: Pump, ship's, Eells & Loud 140, 387 3
purposes.—S. J—The sand might, I properly ’ A casaeaaNRELLs . Pump, steam, Cope et al. ............ 190,70 -
soreened, find a limitad employment for scouring, 3:.," :m work. M '"".w“: cus. « 19,88 | ponching machine, feed, L. Prahar, . 1ot | Toside Page, each insertion - - - 73 cents a line.
grinding, and polishing purposes, as well as In | Clom-antant ':",. . n:‘u « MO8 | Quiiting frame. F. McKenna........ o we| Back Page, ench Insertion - - - $1.00 a line.
U4 S Oictiare oF gl and glaseh. e u”nutl' ,.:'“" . t:.vn Madiator, Curtis & Thompson. . 190,73 | Brgrarvings may Aead adrertisements at the same rate
l baory -l.:’l:: gt ol ey il '”':" Radiator, steam, J. K. :b:on e s | per tine, oy measurement, ar (e letter prom. Adver-
. ¢ = . s et e e oe 150,79 | adiator, steam, Crane & Abbott. .., T 4 et de r et af pudlication oficr @t ewriy
1 8, G. C. asks: Is there anything which | Coal sercen, P. Shannon...o.ociniiinees oo 190,083 | Baitway rail Joint, Waddell & Finger. . 10,y | @ Friday morning o appear 1 next tevwe
will restore drawing paper, which has become | Collar, sample card ete.. A. Hellenberg, oo VRONTO | paiiway switeh, J. O, Middleton ot
0
. 1' #oft from age and use so that 1ok runs on it suffi- | Cora drill, D. B, Groves. ..o o 10,590 | Rafiway switeh, ¥. O, Welr..... 10,75 | QO()() & osth.  Outat words 31 ris "cm
clently to Ink on n few linesat a time when neces- | C0Tese cooler, C, A, Hrets, oo 190,80 | Raflway teack hroom, M. O, Isaac D» Exceustox M'r'a Co., 151 LAY
‘ ﬂl’t’;?.!.-”: Can you Inform me what Is the :::""":"’":’;“T' o ""'"""""".‘"l . "": Rivo1a, M. BIRY ..vovioroesstossonensearrans IRV,
yield of oll to the bushel of peanuts, and what | & 21100 duck, ete., proserving, B . Lew oee BN, Rolling sucker rod Joints, L. ROREMS. ...ovvvnanrss 190,960 OHN WILEY &
’. are the means of extracting the ofl?—J. L. I Jr t::-:::":::m:z "w‘"n‘:'k:"“" ------- ::: Rate, proviston, G. Melutyre....... e AN 001'8. M NEW YORK.
! Aok : Please toll me where the charcter Seamo | 0 0 o ing W% | Kalt, making solar, T. . Timby..
from originally Cracker machine, R. Darling.. 190,551 | Sash tastener, J. & Hescock ...
: Cradle, rockerand track ete,, D H-n 190,900 | fash fastener, F.J. Hoyt ...

Currycomb, C. B, Bristol. ..............

i RECEIVED Sash fastoner, T, Thom ..
! | g"mc‘ﬂm K Cutiery, handie for table, A. GOLSRAIN. 1.0 .. TOTIL | Saw set, O, HeIRan. ...con.
2 The tor of the ECIENTIFIC AMERICAN 80- | Doors. opersting slidine, W. V. Dillaby .......... Sawing machine, A. MeC
_1 ' knowledges, with much pleasure, the roceipt of | Door, water tender, E. L. Valentine Ve soarf pin, A KOmpP..cooooiviiinnis
I Mlll;l papers and contributions upon the follow- | Dt regulator, eto., D. Allard. ... Reholar's companion, J. ¥, Smith,.
3 Ing subjocts : Drill ehuck, rock, Koe & Tallman Sehool fur Tahse & Haendel. ......
i On Weight on and fo the Earth. By B 1L W, :,)lui". wool. E. C. Patterson....... Scrow-threading device, Green & Thomson......
On the Polarity of the Com ~ Rar ring. L. P, Jeatune. . .covvivrianes Seed dril) fertliizer divtributer, LW, Shopard ...
Y ' Y. M £ pam Noedle. By D. Parth-boring machloe, 8 R. Owen. .. Separator, oranberry, B, Baxby .
I Ouns s . By J.8 P Eaves trough banger, Abbott et al. ... seoparstor, graln, J. M. Willlams, o
i mmm’" ing By .. W. Egx box, A, M. Brysat (f)....ooe oevvrs Sewer exeavator, D. Keating. .,
st Monjoln. . W Klevator hacket, G. Whittaker. ... 2 Newer gas trap, 1. M. Falk. ..
inquiries and aaswers fro a the following : | Blevator, rotary water, J. ©, Garretson et al, ... Sewing books, . B. Meyl ...,
:;—.; R-J.A. r.fl l!. B.—C, 0.~0.T.D.~ Dinnnr stuffing box, C. 1’4. Sleeper........... oo 10,00 | Bewing machine, batton-hule, E,
i MT 3 B3, MeC ~W. B, ¥, 0, I Pll N ';ntrlupf, Magruder & Walsh....... oor 150,779 | Short metal elbow, A. Syverson. ...
~T.L N l{)ouuu. M.‘ POWMP. .o v iosrns coo 1RO 000 | Bipts rigging lesder, J. Sampaon =
= Vaueet, § hnl?-hur ................ or we . BN 1IN08, I B, BOREIAY o vseeevigisressssnbiton
HINTS TO CORRESPONDENTS. :-urvl, 4. 0. Waddeil o» sessiunmesusnsbe 190,00 | Kilks, ete,, bolling and dyeing, L. Leigh. .
| Commpondents whose Inquiries Tall to appear | yere oo aor: W- Il Lauhesd. . ... 190, | Milver ore, treating. ¥. Dibben........
. should repeat them. If not then published, thoy r:;«: f::’.' ,'u:; l.-:m:’”' e NS e | LI prwindtes: f. SWE 2
2 i may conclude that, for good resscns, the BEAtor | Piler, K R‘.L.r'.all X :::-;, g 'N‘.' h"‘u'n: J- M. Watiting... % . . a
. Mis | Spirometer, W, I ATy T— 3
: :dhe-b:he-. The sddress of the writor should | Fire srm, bresch-loading, A. Spellerberg. . ... 190,53 | Steam, condenstox, W, Walker . 3 -y
ways be given. Fire extigalshers, A. A Murphy. ... 380,76, 19,75 | Stiteh machine, imitation, &, Bro X ‘gm‘ i
. Eoquiries relating 10 patents, or (o the patenta. | Yirsproof bullding, M. A. Barmbam............... 10,798 Mone-sawing machine, J. Npl:r" *s -
bility of Inventions, assignmonts, eto., will not be | York, fedder, W. M. Seotten............... 10,040 | w ) EDSO : RB RD
| published here. All such quostions, whon fnitialy | Y9rnaee for blanks, J. W. Bonta DIBMERAHE ] ot :“':.‘;,:,;mm""' """" u 8 00 NG
A . L . 8
only are given. are thrown Into the waste basket, ',‘,:z:',",:‘.'.",:'. : ::'m""' e po I8, .00 »-...‘...:a'.':. ¥. 0. Wright M h At
v uraare, he A b, Art ony ‘ ¢y VWEBEWS sovunstogisnnisvncnnde
as It would Al half of our paper 10 print thom all | L ol 0 G W, Nebertaon _ "l‘:: Baspendors, button strap for, J. I,

but we generally take pleasure in answering briofly Tabie, chalr, and walking staol, W. ¢, MeG)

Ve re, roasting ore
‘ by madl, if the writer's sddross s given |y .::’ :" pose ,n:-n', ,'.:..,l:..,.’,m‘l:., » IN0R% | Yable, trontni, N. NeWOt. ... iiciirsiess
] Hundreds of inquiries analogous 10 the following | G, genersting, 1. % . Stanley AM““"‘ l‘,"m Talie loat support, J. D, Alverd,, i
! are sent: “Who makes machines for prosdng | Gas geaerator, carbonie seld, O I-Iﬂu-cl :: ot | Tlexranh, duples, T. A. Edlssn,
stove blacking? Who sells eloctric tolograph ap- | Gus giobe with pricms, ¥, 8. Shirley 3 |q;:;!. Yedograph kays 3. O, My¥S: o151
parstus? Who sells propeller wheols? Who | O Hihting, electrie, A. L. Bogare ll'\Q m. Telegraph, printing, J. M. Pancell
' mAkos onst stocl bells? Who makes labolfng | 08 trap, sewer, J. M. Palk - 13?.‘:.’1’":?:.?.:7;:..':1, tiing, J. P. Amothers.
i machines ¥ Al » g Gate, tarm, D, €. Dacon : ¢ utting, J. I Smothers.
4 rerteoe ol !;Arh' personal l: julries i [Permprragee B 180,521 | Tools to be ground, sapplying, Walker et al ...,
y obsorved, In the column of y R e : 150,40 | Toy target, O, BoMBOON. .. .iivi oiriinn
# Business and Personal,” which is specially set | % TR0 e TS - 190,90 | Trace fastentng, L. Martaon .,
apart for that purpose, subject to the oharge | o .00’ n J;m'”m‘"" 190,90 | Trap, animal, D, & T, Davis,
mentioned at the beed of that column. Almost | .o ‘,._“' making. V. BeRmechar 7,38 | Trap, aatmal, 3. W. Wilien.,
any desired Information oan in this way be eXpe- | geuin or A w $O. 37 | Trep. moe: &, 3 SR
rain, wmachine for Arying, A Roper 190,981 | Tray, child's, 3. W, Siteher
ditioualy obtained, Gmave eover G. W, Arnod 1. o Th"dl-. uAA,.lu.b-n 45
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oomnl PRACTICAL MACHIN-
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Industrial I\hllohm. llo w-lum Be..
PRILABRLY LA,

HOLLAND'S
AT.GLASS OIL CUP
68 ﬂOIa "l. -
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we will sel) u::: :'l’ -m;-n;l'n 'u ||h«v are
Oof using OIII

..""'""' ﬂ' :;%um%n Vials, X. ¥.
o R T R o s

Monroeton, Uradford Co

0. G. B. DAVIDS' PATENT

FOR GRINDING BONES,
o()r:.: oAa:s:l }hnerh |'!l'\l.;lln
phate, '(.‘rn!llnn. g5, Buper Phos-

ﬁzl‘b (‘" lh“lr. |8Ll¢¢-r

. &C.  Write hw l‘.nphhn
with recommendat

Yok,
msm Chenp,

DISINTEG BA'I'I‘(I MILL.

MACHINERY
u(r‘m %mlhm?b PULLEYS,

EMERY WHEELS

GEORGE PI.A('R?
121 Chambors & 18 Reade Sta., New York Clty

1 OSE'S COMPLETE PRACTICAL MACHIN-
IST, 10 Mustrations, 396 pagos, 13mo, beautifally
ted. Price ®2,30 by mall, fres of postage.
HENRY CAREY BAIRD & CO,,
Industrial Publishers, 510 Walnat 8¢
PuiLaoxLrmia,

oW TO BU]LD CHEAP BOATS. By Pad-

diefast. A serfos of articles lho'l how an
person ma; bufld a boat, with economy. Each article {a
a000m ed hy dnvlu disgrams, with minute

A
No. 1. fh TAree Dollar Scove .—~Directions for con-
straction. with 7 (llustrations. Contalned in SCIENTI.
i TPPLEMEN 3

r Rowing Shyf.—Wha full di-
r construction. ummnu(»m Contalned
ntcuw'nru AMERICAN wwuu ANT, No. %.
No. 3. A Fourteen-Doliar Sailing Stf.—With | -
mtmlon. Fuall dlmuom for coustruction of boat,
er board, rudde sail, ete. Contained in
hs‘lﬁ\TIHC A)ILRILA\ sbl‘l‘LLM}..\T No. 3, Price
10 centa
No, 4. A Twelre Dollar Bow Boat.—id 1llustrations.
Hiustrates the construction of a ceful ribbed boat,
Heht welght . (;bu-- the method of securing geood linm

rections for constroction tn Vull, C onulncd
r-'w E"Tlﬂ AMKNQA\ SU l'l'l.l.)l Xo. 3.

All the above numbara of supplement to bc had at this
umer and of all \u-\n lwllen

] OQR‘ (‘()Ml‘l;l"'ﬁ’ PI!A("'I( ;\l. MACHIN-
IST, 130 Mustrations, o706 pages, 18mo, beautifally
||r|nu--l Price $3.30 by mail, freeaf postage.
HENRY CAREY BAIRD & CO.,
Industrial Pablishers, 510 \\'alunl N,
PUHILADELFUIA,

THREE THINGS IN ONE
o w— 0 3 e—
VENTILATION of a Fire Place;
RADIATION of a Stove;
CIRCULATION of a Furnace.

Purc Air and an Even Tempes
rature throughout n Room.

“Tux CENTENNIAL,'" Annex Maln
ullding.

THE OPEN STOVE VENTILA-
TING COMPANY, 107 Fulton St.,
New York.

"Cotton Seed Huller.

Centennial Exhibition, Agricultaral Hall, Column S.11.
D). Kalmweller's Celebrated Patent, for Of1 Mills and
Plantations. Used by every Mill in New Orleans and oth-
crs  Grindsand cracks corn and peas. l’lxunl.nlun Power
Huller, 81..' Hand Machine, $75. nn‘m-nt
I:Ull SALE—Patent right of v\pmullng Drill.
Supplies o want long felt In every machine shop.
Address ¥, DUFFY,

‘l“llll SALE—To ciose the estate of Thomas M.
"a

285 Nor. 34 5t., Now lh l"urd \l LU

Pellinm, deceased—The valuable patent, Pelham's

tont Safety Hod Elevator, now in seventh year suc-

cosaful operation, with goodwill of the present large
business, Ten Steam hnp.lnen. cloven Horse Motions,
Elevators, ete , ever )tl:l Z 0O lete, In runoing order,
JAMES llll’ III T, for Administratrix,

16 Wall 5t., Room 18, New York,

Steel Castings,

From ¥ to 10,000 I1ba, welght, An Invaluable substitute
for exponsive forgings, or for malleable Iron castings re-
quirin er af streneth, Send for clrcular and price st
to CHESTER RTEEL CASTING COMPANY, AR VS
l‘l\ A N'l‘l(l"l{ I, l'llll.Al E 'III

f:\N'l‘l D—Ciroulars and Catalogues, Price
Lists of Articles suitable for the Bwedish Markot,
Address W, B, NIELSEN, Eongineer, Malmo, Sweden,

v Gﬂ HOW MADE IN
m « 10 HIOU ll\i trom
Clder, Wine or Sorghum, lrllht)ul """K drugs

per, and ndllrru l- . SAGE, bp

STATES PATE T ASSOCXATION.
}\J'r‘nyfl%lx;)l of this Boeloty W”P"(! held at the Hall of
tho Frankiin Inatitute, In the City of Philadelphia, on
Thursday, Septombor ith, at 11 o'clock, N

Tho spoc l-{ questions for conslderation at this time
will be the Improvement of o own system, and the
formation of an international association ru\lnb rofer-
ence 1o & greator uniformity among the systems of the
world

Ownors of Patonts, Manufaeturers of Pat
onted Articles, and all who are interested In the subject,
are (nvited to be presont and Lo co-oporate in this move-
ment,
Visitors from ulmual are n}-n Iull) lu\ll' d to take part
in the proceeding 8, RIRY, President,
CHARLES ¥ »-l A‘NIH 17y, Wl"‘"")

OW TO MAKE SBPIRAL BP I(ING\ By
Joshiua Rose With three engmvings of the tools,

which are oaslly made, and complote practical directions
for working, ineluding Hardening and Tempering. Price
10 cents, Containod In BCIENTIFIO AMERICAN SUPPLE-
MENT N0, 20, To bo had at thix omico and at all Nows
Btorea tiroughout the country.

WHIPPLE’ S
Patent Door Knob.

Awarded a Bronge Madal st the American Inatitute Falr

for 1974, The Judgoss 'n consider this method of

fuatening DOOK KX .nll{n groat improyemont over any-

thiong yet Invented for the p-n;m na It obvintes the use

of -llsn. scrows and wml.ur- nn-1' l‘ln I»I- ulnl-d to sult
u of Doors.'*' Bund for (

Ay Mdckag HE PA I(KI’I(& WHIFPLE H'ANY

Scientific American,
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N. F. BURNHAM'S
IS74 TURBINE

Water Wheel

Tias DISPFLACED hundreds of other
Turbines, but HAS NRYER DEEN IT

BELFY DIsy L\l ED, Pamphlet Free,
. F, Burnham, York, Pa,

]' t}:xl:.'m'mwl JTE PRACTICAL MACHIN
fMustrations, 54 12 b urul
printed,  Frice Q‘).au’b;m-ulr‘;r“:r’:u,:‘-‘:;:lu’:.“ b
HENRY CAREY BAIRD & CO.,
Indastrial Pablishers, 810 \\Alnu! Bt.,
PrisaneLrnea

\V(xmw-)mu AURF \ru ll.\\nb- 0, Planers
and Matchors, 3%, HILLS, 81 Courtland
stroet, New York

Boult's Patent

Reverse Motlon
Pancling, Va rl
Moulding
D«-vrlnlllng
Machine
cuts Fanels o
design or
styleof mould In
the wsolld wood
with nestness
and dispateh. I
s first clam
Shaper, Edge
and Scroll
Moulder
sDoes geners!
Dovetalling with
thick or thin
stufls. Simple,

Durable, and Efclent,

¥ Send for Pamphlet and
Sample of work.,
Improved Solid Steel Cutters for
il kinds of Variety Moulders
wade to order, and warrsoled

by the
B. C. MACHINERY CO.,
Battle Creck. Mich,
\‘TA\"I‘PD—I'O Manufacture some Patented
Article, elther wood or metal, of acknowledgoed

mrﬂl. on mm(y—-hru oxclusive right for the north-
be had. Addross l' nP Hur tur\Llll JSBox e,

W METI 10D €

L. SMITH HOBAET, President,
= JOHN C. MOSS, Superintendent,
D. 1. CARSON, General Agent.

Artists, Authors,

This metheod, lhnunh rumpnnu\'el{v new, has
more than four years' practical test

smooth printing surfae

fectly black—not hrown, or pale, or blufsh-but BLACK
of the desired plate, allowing for the reduction by makin
surface. Good Bristol board is good enough, Make ov nr(
these requirements, the artist Is at lberty to follow hls
reproduced as it s drawn,

mates; but the copy to he used must (o al

oular. Floase say whero y(m unw this

! \ 0 SCREW-CUTTING I’(M)T LATHES-—
s Foot Drill Presses. Send for Clrealar to
I, L. SHEPARD, Ulncinnatl, O,

ll: N CLANING MACHINES A BIECIALT
C WHITCOMB & CO 1°f'rs, \h-ruhhr \lnn
( \IVIL nml “l’( " \‘\'l( AL ENGINEEIRING at
sluer Polytechule Tastitute, Troy,
N. \ . hmr ull vory practical, Advantage
l.nnn d {n this country. Graduates obtaln e lent posi
tions. Be-opens Sopt, 1ith, Forthe Annual Register,con«
taining lmprun:l Course of Study, and full particulars,
addreas Proy, CHARLE Dlll)\\ NE, Dircotor.
OSE'S COMPLETE l’l(/\l"l‘l(‘.\ll MACHIN-
18T, 130 fllusteations, 576 pagen, 12mo, beautifully
printed.  Price 82,30 by mall, free of postuge,
HENRY CAREY BAIRD & CO.,
Industrinl Pablishors, 910 Walnut St
PUILADELIIIA,

to well our KOWNKE FRINTING STAMPR,
Termsfroe, TAvLor & Co Uleveland, O,

g "GUITERMAN l"xpﬂrt and Commission Mor-
A Je chant.2F uuulnln Court, Aldermanbury, London
New York Office, Guiterman Hros,, 834 drosaway. Dest
of attention to introduce Merchandise, FPatenta, eto,,
n nny part ol kurope,

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &,
Send for C nym- DAVID W, IMOND, Buccessor to
Luc ll 8 W. Worcester, Mass, e

h A(‘ﬂl\'FlH' OF IMPROVED STYLES l-()“

making SIINGLES, III ADING, and STAVEN;
alno GUAGE LATIES for' TURNING IANDLES, Sole
makers of Laws Pat, hhlll‘lll' and Heading Sawing Ma
chine. Addross THREVOR & CO., Lookport, N. ¥

LOSSOM ROCK, HARDOR OF BAN FRANCISCO,
Full Account of {ts llrmm al, Mothod and Cost, By
Col. B, S. Willlamson, With 25 [Hustrations, «llarr-m-.
&ec. Presenting valuable Information for engineers
Price 10cents. Contalned In SCIENTIFIO A\le AN
SUPPLEMENT, No, 2. To be had at this Office and of

Al Hwa Doalers,
m\\v Q T éb
GO AR ' ’

Smwall Tools of all kKinds: also GEAR WIEELS, paris
of MODELS, and mnlnlnl« of all kKinds, 1un1lm.- of
nll Lathos, lll (nos, Siide l(oulq 0te, Catalogues freo,
J00DNOW & WIGIPEMAN, 25 Carnhlll, Dokton, Mass.

INT “and Englne Owuers should

ENG[NE ER all understand lhr ALLex Gove.

xuxon. [lustrated olrcnlar sent froe. 8. U ALLEX, Doston

Planing & Matcmng.

Mnuldln Re-sawing, snd Tononing Maohines
Goneral Wood- Working Machiner.

Weut Meriden, Conn., or V1 C hambors Bt., N.

l()llhli BOHENOK 'R H()Nﬂthluuuwnn
Bend for Catalogue, 118 Liborty Kt.. N Y. olty,

| Contalned in

rnn 1 3 / p Y=
STEAM PUMPS.
FIRST l‘l(l'l}:ﬂ VIENNA, PARIA, NEW YORK,
|1|\‘uub BOSTON
Send forelre ulu of recent |ullrhlrcl lmprovementes
HE NORWALK IHON WONKS
south Norwalk, Conun

Lathes, Planers, Shapem Drills,

Genr & Bolt Cutters, &e. E. GOUI D hlv'ul N [

EESWIMICARPENTER P

MAXUFACTURER OF FIRST CLASE TAFS AND
DIES, Pawtucket, . 1

l{”“l’. 8 ( H\Il'l.l’.Tl" PRACTICAL MACHIN-
INT, 190 HHlostrations, 476 peges, 12mo, beautifuily
Price 82,30 by muil, free of postage
HENRY ¢ \IH'\ BAIRD & CO,,
Industrial Fablishers, 510 Walnut 8¢,
PHILAVELFIIA

WE ENAME L
iInFINE JET Ell['nuy varietyof turned wood wark
parts of machinery, casti ings;linware and other metal
work ENAMELED JET CO00S ,in wood srmetal. made b3 order
AMERICAM ENEMEL CO1TWanRtn STPROVIDENCE, . |

printed,

\\f ATER SUPPLY FOR TOWNS AND VIL-
LAGES. By Clarence Delafield, C.E, A concise

a0d valuable Report, «h Ing the Cost and Merits of the
Varfous Systems—Discussion of the Holly Bystem, its
Merits and Defecta—~The lleservolr System, wilh Famps,
Cost, and Advantages—Hesults Obtalned and Econom
of Use of Vanous Systems in Different Towns, 'ﬂ‘
Nawes and Duty Heallsed, Facts and Figures to enable
Town Commdittees 1o judge for themselves aa 1o the sy»
tem best saited for thelr wants—The Best Bources of
Water Supply—Water - Bearing Bocks—Artesian Wells,
thelr feas hllll<‘ excellence, and cost of bortag—Impor
tance of Pure Water—How Burface Water ts Renderod
Impure—Cost of Water Pipes, from 2 1o 12 Inches diame.
ter, for Towns, Including laying, sll labor, materials,
wies, jolnts, ofc,—Estimates of Income and Water

fhu- for huz-g of 1,000 Bolldings Price 10 cents
(I INTIFIC AMERICAN SUFPLEMENT,

\u T:. To be hul at lhh Ullrr and of all \un Dnlzn

SPFARETHE CROTON & SAVE 'l'lll COST,

Driven or Tube Wells|

furnisbed to large consumers of Croton and Ridgewood
Water, WM. D ANDREWS & BEO., 118 WaterSL, N Y,
vhu malml mc ;‘ltnl rur l.mn . .\mcncn Dntcn w.n

DF ENGRAVING.

NEwW YORK.

The Photo- h.‘n(rurlng Company, 1ato of 62 Courtiandt St., now at & Park Place, beg to call the sttention of
JANUFACTURERS, Ixv EXTORS, Publishers, I‘rtnlfr-. ote., to thelr method of preparing Rellef
Fiates as a Substitute for Wood Cuts, for Printing [ustrat{ons in Books, .\rlrup.peu. Catalozues, Circulars, &o.
passed the stage of Experiment and demonstrated (s Saccess b
s Modnrllnnl have been used In every State and Territory of the Unjon an
in England. Those Inlu are In hard type metal, engraved chiedy by means of phmnxrlpn( have a perfectly
and are furnished on blocks type high, ready for use on any type-print
will woar as lqu asany ‘ilvrcnt pe plates, l'.loclm(ypunnd stetootypes may be made from thom In the usual way.
S COPY, ==Almost all kKinds of prints may be transferred or reproduced direct,
fuk Arawings are nocossary. Those may be made from photographs, pencll akgtehes, or from obje
We Koep s corps of drauglitamen tratned to do this work In s olans style. Weare also glad to have parties pre-
pare thelr own drawings, and subjoln u few Hints to Areinta

Ing press. They

For orlu!n-kvorl pen and
Uta themselves,

The most essontial point Is to make every line per-
For fine work, make the drawings twice the dimensfons

It proportionately coarser. Draw on a white smooth
ne as amooth and clean as possible. Carofully observing
own Individual style, and every line will be falthfully

Wao have no agencies and employ no nfenu Weo cannot farnlsh any price list, We will promptly give esti-
cascs be submitted, with full specifieations.
Tho SOIENTIFIC AMERICAN Uses our plates, Send stamp for Summer Edition of our Ilustrated Quarterly Cir-

TO ENGCRAVING CO., 67 Park Place, New York.

aﬁlz ndny At bomo. Agents wanted. Outfit and
D termas froe, TRUE & Co., Augusta, Malne.

| Wood-Working Machinery,

Saoh ss Woodworth Planing, Tongueing, and Grooving
Machines, Danlei’'s Maners, Richardson's Matent Im-
Hruvml Tenon Machines, Mortising, Moulding, and Re-
saw Muchines, anag \\oml-\\’urkrlu: Maohinery gene-
rally, Manufactured

WITHE NII\ RUGG & RICHARDSON,
‘u*&llclmr) Street, Worcester, Mass,
mhnn formerly oo nmlnl hy R BALL & COO

' " 31| WROUGHTY
IRON
B[AMS & GIRDERS

FY'YHE UNION IRON MILLS, Pittsourgh, Pa.—

The attention of Enginoers and Architects is called
to our improved Wrought-lron Beams and Girders (pat-
onted), In which the compound welds between the stem
and mmzes which have proved so objectionable in the old
mode of manufaoturing,are entirely avoided. Weare pre-
pared 1o furnish all slzes Wt torms as fav. uume u can be
obtalned olsewhere, For desariptive lthograph, address
Carnoegle Brothors & Co., Unlon. ron \Illln lluburgh Pa.

) OSE'S COMPLETE I‘Ilz\("l'l(‘AL MACHIN-
IS8T, 1% Illu-lrn!lun- 076 pagoes, 12mo, beantifully
printed, ¥ 52,50 by mml Jree or postage,
ll,.\l(\ CAREY BAIRD & Co.,
Industrial Publishers, 510 \\'.Inul 8¢,
PHILADELIUIA,

'l‘ HE CENTENNIAL INTERNATIONAL EX.
HIDITION OF 158, The full History and Progress
of the Exhibition, maps of the grounds. engravings of
the bulldings, news and ageounts of all the most notable
nhjm‘ln Arn ul\c-n wm\kl‘y in the SCIENTIFIC AMERI-
AN SUPPLEM orms, § for the year; single co-
ples 10 ota, To lm ind ot this nlhrc and of All nows agents,
All the back numbers, from the commencoment on Jan-
uary 1, 1576, can be bAd, Those who clenlrr to pomu 0
oom »lno and splendid Ilustratod Record of the Centen-
nial Exposition, should haye the H(.ll'..\Tll"lC AMLRI-
CAN N JPPLEMENT,

R‘.‘ YOUNG "",l”“m" l()l. l’\“‘he-ullho

BLE
HOISTING ENGINE

FOR ALLPURFOSEN,
"o imple, durable, and offective. QY
II‘I'N.:;'). t Vi ::: IMFGC l; M Yenri Nt MY

Men W lu"l and s«ll goods o

denlers, Nopeddilug. S50 s

month, bhot nd travelling exprises

oadd. Moxtron Mangractening o  Ulneinostl O,

\ ] lnl-*r-l! selentine and Military ¥ehool
N¢ "“1”.15 Ve Address Prof. CHARLES DOL (A !

OTIS sisihisisy.

No, 348 BROADWA 1

"““u ?H. & €O,

OSE'S COMPLETE PRACTICAL MACHIN
18T, 19 (Mastrations P . Jhmo, besstifully
privted, Price 23.30 by mall, fres aof postage
HENRY CAREY BAIRD & €O,
Industrial Publishers, %0 Walnut 8¢,
l’-n APELIHIA.

IMD}'ORD Mlll 00.

RaNE urn -
French Buhr lluuouc,
Portable Corn & Flour Milly,

Smut Machines, efc.
Cwida

d  CINCINNATL O,
5 - R Swwart Proe. W K Dening Sou,
cr l'lxcn-u- s llxr ox AnLKCAﬂol

HRON III(ID(”’ IIUILDI\G—.\ cnmplru' de-
scription, with dimenslons, working drawin and
&Iropﬂ'llvu of Girard Avenae Bridge, biladel rﬂn h.
Fith foundations of {!rr-. Ten cugravin Price 3
centn Contalned In Nos. ), 2, snd dof Il:\‘"'l(.
AMERICAN SUPPFLEMENT, 19 cents wt copy. To be
n.m n mu nmu .u 01 all news agents

EAGLE FOOT LATHEB

With Bcroll and Clrcalar Saw .\uacb—
ments, Siide Hest, Tools, &c. ;| also Semall
Engine Lathes, Metal Hand Maners, &o.
Neatest designs, s or Onlsl.
Prices. Our sew Ustalogue describes
these and every ool ( WeAm-
ateur or Anim feond 1
- L cuur & (.0

& 1’ l.lbtr" St New York.

) OSE'S COMPLETE PRACTICAL MACHIN-
IST, 10 Mustrations, 3% pages, 12mo, beantifully
printed, Price 82,30 by mail, free af postage.
HENRY CAREY BAIRD & €O,
Industrial Pablishers, ¥10 Walnut 8¢,
huuz-n.nlu

NEW ossz:a'run Ty

i

A AND CANADA
- no—-.-

L
o & e GRANT & Clhe 08 08 Mo B G

STEAM ENGINES FOR SALE.

I offer the following very superior Todd & Rafferty En-
finn for sale at mnr reduced prices: One 15p%, one
AxIS (sawmdll), one 13x14, one 1104, one MOCN, one w3,
obe 1x16, ODe X160 00 legs, one ZX13, portabie ode Sxif,
doabie bolsting: all Srst class snd entirely new. Also
varfous sizes and Kinds of Bofiers. [ will also rnmha
cifications and estimates for afl Xinds of rope and dag-
ging machinery. Send for descriptive circularsad price,

Address - C. TODD.

10 Barclay St., New York, or Paterson, N. J.

CENTENNIAL MILLS.

Harrison’s Standard Flouring
and Grinding Mills
Excel all others in Machinery Hall In the quantity and

qunlll‘,ol flour and meal produced, and are abead of the
rices 30 per cent below nny others in the

\lllh rn "and others are Invited to examine thelr pecu-
Uarities. Call on or address

EDWARD HARRISON,
Post 3. Sec. E. No. 8§, Machinery Hall, Philadelphis, Ma,

The HOADLE Y
PORTABLE STEAM ENGINE,.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND B ALANCED VALVE.

THE BEST. MOST ECONOMICAL ENGINE MADE

FOR CIRCULAR

TheJAC.HDADlEY CO. LAWRENCE, MASS.

STATE WHIRE YOU SAW THIS

) OSE'S COMPLETE PRACTICAL MACH
15T, 130 Mlnstrations, 36 pages, 12mo, hnuuful!y
printed. Price 32.50 by mall, free of postage.
HENRY CAREY UAIRD & CO,
Industrial Publishers, 8§10 \\'llnul st
PHILADRLINIA,

J ARVARD UNIVERSITY DENTAL
.

SCHOOL. The next yvear of this school begins

r the now plan, Sept. &85, 1596 and ends June 27,
l‘u\ with a recess of one week at Christinas and Anulher
in February. The teaching s consecutive through a
course of two years, the instruction of one year not
belng ropeated in the next) that of the Arst yoar bein
Identical with that of the Harvard Meodical Sehool an
by the same Professors. By this plan, the smoynt of
{nstruction given Isdouble that of any other striotly den-
tal sohool, Ind -t -II\MI{ ihervased cost. rurlnfnnn-
tion, add [. CHANDLER, Dean, 22 Tre-
mont Stree l. Ih\-lon Mass

Stubs’ Files, Tools & Steel.

hl-clllnllu Flno Tools, Jowelers' and
l\'::mn\ ' Sapplics, Lnlhn Chucks,
O

ramateurs or practical workmen,

' Freoch ery aper, Grooet's
Swise Flles, Bracket Saws, wte, Annt
for the Almond lmu Lnnek l toand
chupﬂl in the mark:

bk 0\1‘(30\! ll\‘
Tton St., New York,

world, J.3 o 3 n port,
${) LO $() por day st home. Sampios worth ¢1
¢ ~ froe, B1INRON & Co., P'ortinng, Me.
AATINT

OLD ROLLED

The lu\'l Hml Ihl- AAfLOR has 75 per cout
strougth, & Aper dnlah, and s truer l(! RARO, u:ﬂ\‘l‘:t
other Lo uso, ronders it umluul-wnll) the most N:nnomlufY
Weare -I-u tho sole manufactarers of the CRLERRATED
CoLLixa' Par. CournixNg, and lurnhh Falleys, Hangers,
elo,, of the most approved styl “rice st malled on
application to JON & LAUGHLINS,

lr, Streot, ind and Ard Avenues, Pittaburgh, Pu.
10§, (l\tnﬂ‘ln‘u( Chicago, 111,
:rﬂm;};- olr hnmun 1n Mnm Atm for l‘ @ by

o-lon
l"| (’hl
u.nio :m\uuku.

GRO, ll
PIRIRCE &

,‘UlLLY

HANGERS
COUPLINGS ET(

Tu Stock, and for Sale by
WILLIAM SHLLERS & CO,,
Philadelphia, and ™ Liberty S¢., New York.
FPrice lsta and pamphlots on applivation,

BLAKE'S PATENT
Stone and Ore Breaker

(‘mnh eoall hard and lmu'- Subst

Hm&r lorL .‘.1('35 ‘)\iu"., "™

aven, Conn.

000
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ver te muet 3¢ received of pwd tlon ofice as
early ar Friday morang o appear (n next isewe.

THE ALLEN COVERNOR

umumnuu. In snaive, not Hable to get
he the ne 10 be chan-
o SIS . spetarnc. Bobeiein

ve moat ; very dura-

saves e - s time, saves fuel, and ln"nl once

thelmont 1 and most sensltive governor ever
made

LARGEST su‘, “3 TORY IN PENN-
Camsarzaxs N 11 Wonna. Hiarrisbire, Pa . July 21,157
T ALLEN The )+ Allen Governor'® which we

. begt
ning product bas heen Increased Four
g.w mm.m we recommend It to

Rl Yernot,
CHAKLES L, m;{.l:\‘ & CO., Froprictors.
LEXANDER MOERINON, reman
%"ﬂl’ Mills require regular, exact motion. This
vernor enables them 1o make more and better fSour.
"dllu’lnl- and Machine Shops save the valoe
e goversor every month by the steady motion which
we alone can £1°¢.  Lumber Mills run with Increared
snd steadler speed, CYOrYWhere prajse our governor,
Engineer's Friend.—No {nvention within the
Jsat 3 years has done so much 1o relleve all engineers of
Jabae, care, sud trogble. Esgines with our governor
run with & wide open throttle snd Keep the same
whether the steam s & pounds or % pounds, as
1t is sumicient 1o do the work. Within three
we have received letters of Inguiry from nearly
two thousand eaginoets, any of whom have caused our
s to be attached, and all bave been pleased
We will b¢ giad to send (Nustrated, deseriptive circulars
oall inquirers, We want a good agent to sell these gov-
ernors in all cities and towns where we have not one
pow. Ifyou run or own an eagine and don’t want a new
governor, it might be well to Kuow what Improvements
are beln

I

made, Every intellipent engineer should un-

derstand our governor, Al Far*lro west of the Rocky

Mountains may sddross GODDARD & CO., Pacific 1ron

Works, Sax hurﬁma; thosc_in the Southern States

may send 10 THE NEW ORLEANS MACHINERY DE-

PO M6 Gravier St New Orieans. Al othors may write to
STILLMAN B. ALLEN, Boston, Mass.

OR SALE—A Valuable Patent, in whole or

part, for renovating blaek Crape Laces, &c.. which

makes them superior 1o new.  Address A J, SHRIVER,
No. 157 West Fayette St., Baitimore, Md

& ILL STONE DIAMOND DRESSING MA-

CHINES. Simple, effective, and durable. Also,
—polated tools for trecing Emery Wheels, Grind-

stones, Chilled Iron, and Paper Calender Rolls, and other
parposes.  Also ond Tools, Saws, and
Drills made to order. J. DICKINSON, 64 Nassau St N.Y.

CREW PROPELLERS, THEIR SHAFTS AND
FITTINGS. B{ Hamilton W. Pendred M. E. An

treatise, show ‘f the m‘«. 1t advan-
tages and defects. With 3 ﬁ- 10 cents. Con-
tinued In No.dof E.‘i?lxs AMERICAN SUPPLE-

nt
C
MENT. To be had st this office, snd of all news agents.

[ESTABLISHED 1846.)

Mum & Co’s Patent Offces.

The Oldest Agency for Soliciting Patents In the
United States,

THIRTY YEARS EXPERIENOD,

MORE PATENTS bave been secured through this

ency, st homne and abroad, than through sny otber in
the world.

They exmploy as thelr asal & corps of the most ex-
perienced men s examiners, specification writers, and
draftamen that can be found, many of whom bhave been
selected from the ranks of the Patent Office,

SIXTY THOUSAND inventors have avalled them-
selves of Munn & Co.'s services in exsmining tielr in-
ventions and procuring thelr patents,

MUNN & CO., In don with the publication of
the SCIENTIFIC AMERICAN, conunue to exsmine in-
veations, confer with laventors, prepare drawings, spe-
cifications, and amignments, attend to fling applications

B the Patent Ofice, paying the government foes, and
watch each case stap by step while pending before the ex-
sminer. Tuls is done through thelr branch office, corner
¥ and 7th stroots, Washington. They also propare and
Blo cavests, procurs design patents, tradomarks, and re-
1seuee, attend 1o rejected cases (prepared by the inventor
or other attarneys), procure copyrighis, attend to lnter-
ferences, give written opinions on matiers of infringe-
ment, furnish coples of patenta, and, in fact, sttend to
every branch of patent business both in this and lo for-
elgo countries.

A special notice 1e made In the SCIENTIFIC AMERI-
CAN of all Inventions patented through this agency, with
the name and resld of the patentes, Patents are of-
ten aold, In part or whole, to parsons attracted Lo the in-
yention by such notice.

Fateats obtained In Canads, England, France,Belgiam,
Germany, Bossis, Prussis, Spaln, Portugal, the British
Colonies, snd all other countries where patents are
granted, st prices grestly reduced from former rates.
Send for pamphlet partalaing specially Lo foreign patents,
which states the cost,time gracted ,and the requirementa
or each country.

Coples of Puatenta,

Persons deairing any patent fssued from 1A% to Novem-
bor 36, 1807, can be supplied with oficlal coples at res-
sonable cost, the price depending upon the extent of
drawiogs and length of specifications,

Any patent lmued since November 77, 1687, at which
time the Patent Ofice commenced printing the drawings
and specifications, may be had by remitting to this of-
fee §1.

A copy of the clalins of any patent (sued since 1835 wil)
be furnished for §1,

When ordering coples, please Lo remit for the same as
above, and sate name of patentes, Utle of fovention,
and date of patent,

A pamphilet contalning the lawe and full directions for
obtaining United Stetes patents sent freoe. A hand-
somely bound Heforance Book, yilt edges, containe 140
pages and many cngravings and tables Important to every
patentes and mechanic, and |s s useful handbook of ref-
gronce for uverybody, Frice 20 conts, malled free.

Address
MUNN & 00,
Poblishers BCIENTIVIC AMERIUAN,
37 Park Row, N, Y,
Brayou Orrioe~Corner F und 7th Stroots. Waab-

Scientific

AXND
AIR COMPRESSORS,
Manufactured hy
BURLEIGH ROCK DRILL CO,,
Rend for Pamphlet. Itehburg, Moass,
R. HOE & CO.,
Grand, Broome, ﬂli:r’ﬂ'.w('c\n_l:nabln. and Gold

CAST STEEL SAWS

OF EYERY DEMRIFTION
Send for Reduced Price List -":d Il‘-;trvlpllun of thelr

NEW PA 2
Chisel Tooth Circular Saws,

which cut faster, more easily and economically than any
other saw In the world. R, HOE & Co.,
SM Grand St cor, Sheriff 5t N Y.

BLOCIPEDE CARRIAGES, OF LIGHT CuN.

struction, fast speed. Worked by hand cranks,
also oy foot tresales. sliustratod in SCLEN CIFIC AME
BICAX SUPPLEMENT 5o, 5. To oe nad st this office
ana of all news agents. Price 10 cents.

EHIGH UNIVERSITY.~TUITION FREE.-—
4 Civil, Mechanical and Mining Engineering ; Chemis-
try and Metallurgy : A Classical Course ; French and Ger.,

tional Law : Psvehol and Chiristian Evidences. Address
The REV . JOHUN M. LEAVITT, 0.D Pres. Bethlonem, 'a%
ASKELL'S THREE CYLINDER PUMP -
Hand or Power. Cheaper than a Steam FPump,
{11 outwear a Rotary Parmup-—-do more work, with less
power, than any other pump. Not lable to get out of
order. Any blacksmith oan repair it, Adapted to any
kind of hu& work. Send for Clrcular,
CHASE MACHINE COMPANY , Boston, Mass,

 Diamond Solid Emery Wheels.

Prices—-6x8. §1.235; 8x1, §2.35; Ihl\-\’. $5.50; 162, $12.50;
18x2, $16.00; 0x2, $19.50; xI, $2.  All other sizew at pro~
partionate ‘lrlm. Fast cutting, free from glazing, they
are the hest Solid Emery Wheels. Give diam, of holes
in your order for wheels, Grinders unequalled b
133 in the world. Address AMERICAN TWI (U H]
CO,, Woonsocket, B. L.

W. C. DUYCKINCK,
IxrorTER, MANSTFACTURER, AXD DEALER IN
Railway, Machinists’,and En

gineers’ Supplies.

50 nnd 52 JOHN STREET,
P. 0. Box 4101, NEW YORK.

OMPRESSED AIR MOTIVE POWER.—For
jculars of the most recent ice, send 2 cents
m z'lRKTmC AsllERlC‘é‘.\' Bl:" = e Nos. 1
contalning 5 engravings e ** Com
ives now In use in St. Gothard e

Works, with dimensions. ete.

Stone Channeling
OoR
Quarrying Machine,

.
2

WARDWELL PATENT,
FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO0,, RUTLAND, VT,
BOLE PROPRIETORS AND MANUFACTUIKNS,

§2 " Throe Machines at l’hllndelﬁhln Exhibition,
Annexe No. 2, Machinory Hall.
NVALIDITY OF STATE LAWS
CONCERNING THE SALE OF PATENTS,
All laws of State legislatures that In sny manner inter.
fere with the free sale of Patent rights, such as the ro-
quiring of the sgent or patentee to file coples of patent,
take licenses, procure certificates, comply with forms,
or which release the payee of nrdlnnry notes of hand
given for patents, have been declared unconstitutional
and vold by the Unitea States Courts,  All Niato
{ud on, shieriffs, or other Btate otficials, who undortake
o Interfore with patentees or thelr agents in the froe
sale of patents, make thomsolves Hable in damages and
o}!u-r punishment. The declslons of the Mnited States
Courts on these (rlolm- are given in SCIENTIFIC AMEI.
ICAN § LEMENT, No.23. Price10cents. To be
hiad at this ofiice and of all newsdeslers,

GEO.W.READ & CO.,

STEAM DBAND SBAW
AND VENEER CUTTING MILL,
18 to %0 LEWIS 8T., foot 5th and 6th 8ta., B, R, N, Y.
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AKD CHOICE FIGURED VENEERS,
The LARGEST STOCK ! The GREATEST
VARIETY ! The Lowest Prices !

§¥7 Enclose SBtamp for Catalogue and Price-List,
Orders by mall promptly and falthfully executed.

P. BLAISDELL & CO..

Waroester, Muss,,

Manufacturers of the Rafsdel) Pate J
other first-class Muachinist's Tools, REUprisht Drtitiingd

PERFECT

NE WSl’A]_’ER FILE.

The Koch Pateant Plle, for preseryt
magazines, and pamphiets, has boen '",.'}.‘",r;:l"{:.‘.:::(
and price redueed ubscribors Lo the BOIRNTIFIO AN-
ERICAN and BOLENTIFIO AMENIOAN RUFPLEMENT 1
M‘“-]lllwl for the low price of #1580 by mall, or 8.4
office of this paper, Ilmn;! board wideés; In prion
CRCTENTIFIO AMERICAN ' 1o glit, Necessary for
overy one who wishos Lo preserve the paper, y

Addrem
MUNN & CO,,

pgton, D, C,

Publishors BOtentirio AMenican

American,

[SEPTEMBER 9, 1876,

—_—

ROCK-DRILLING MACHINES |  The Seientifc American

REFERENGE BOOK.

A Bound Book ofl_44 Pages, for 25¢,

On recelpt of 2 conts, we send by mall, post pald, s
copy of s handsome Hittle bound volume entitied the So1-
EXTIFIC AMERIOAN Nerenexce DBook, containing 144
pages (Mlustrated with engravings, and forming one of
Lhe chespest and most valuable books of condensed re-
ference ever printed Among Its contents are
1, The Census of the Unlted States, by States,

Territaries, and Counties, tx ruiishowing also the area

of the several States
2. Table of Oceunpntions,—Showing the principal oe-

cupations of the people of the United Btates, and the
number of persons ongaged (n cach occupation, Com-
plled from the last Census,
Tuble of Cities having over 10,000 Inhabltants—~Com-
plied from the last Consus
8. The Patent Laws of the Unlted States In full

With Directions How to Obtain Patents, Official Rules

Costs, ete.; Forms for Applications for Patents an

Caveats; Forms for Amsignments, In whole and part;

Licences; State, Town, County, and Shop Rights; Di-

man; Eoglsh Literature; International and Constitu.| rretions How 1o Introduce and Sell Inventions ; General

Principles applicable to Infringements : Synopeis of the
Patent Laws of Forelgn Countries, Costs, Frocedure,
Hights of Employers and Employees in respect to In-
ventions;: State Laws concerning Patonta

4. United States Trade Mark Registeation, show-
ing the Trade Mark Law In full, with Directions for
Registering Trade Marks, Costa, ete.

5. United States Copyright Law for Labels, In
full. With Directions, Expenses, ete,

6. The Principal Mechanical Movements. De-
scribed and (llustrated by 159 small diagrama, of great
value to Inventors and Designers of Mechanism

7. Geometry, as Applied Lo Practical Purposes. With
Ulustrations,

N. The Modern Steam Engine.—~With engraving,
showing all the parts, names, etc., and s brief history
of the Invention and Progress of Steam Power,

9. Horse Power,—Simple and plaln rules for Caleu-
Iating the Horse Power of Steam Engines and Etreams
of Water.

10, K-ou.—?nnnunf engravings of 45 different
kinds of Hope Knota, with explanations as to tylng.

. es of W ﬂ“ll- and Measures.—Troy

eight; Apothecaries’ Velght: Avoirdupols, or Com-
mercial Welght; French Welghts; United St vtes Stand-
ard; Dr;l Measure; Land Measure; Cubic Measure;
Ll%uld easure: French Square Measure: French
Cublc, or Solid Measure; Neuurin; Land by Weight,
with engraving of a section of the English and a sec-
tion of the French rule, of equal length

12. Valunble ‘l‘-h{gn =

(1) Table of the Velocity and Fore: of the Wind.

(2) Table of the Speciie Gravity and Weight per Co-
gc 'hoo;nnd Cuble inch, of the principal substances used

the Arts.

(3) Table of the Heat-Conducting Power of various
Metals and other Sollds and Liquids.

4) TeRde of the Mineral Constituents absorbed or
Femovy! m the Soll, per acre, by different crops.

(5) Table of Steam Pressures and Temperatures.

(6) Table of the Effecta of Heat upon various bodles,
melting polnts, ete.

13, Miscellaneous Intormation.—Force of Expan-

i Heat; small b rd i of

o

engines, bollers, propellers, boo&: ocubation, Tem-
)&xe T Paper; Constituents of

for Cckulsuons“g:eﬂdc;’:nﬁe:z' pl:le:e‘a-“gpedﬂc
Gravity of qu;*fdo. Solids, Alr, and Gases; Gunpow-
der—Pressure, Heat, and H Copying Ink,

ning and Ligh Rods—valuable information; Value
of e Explained; Amount of Power at present
Yielded from Coal by beat Emu; Sound-Its velocity

and action; Liquid Glu pes; Valueof Brains:

g il L s hoesd o
ete.; pes,

The SCIENTIFIC AMERICAN REFERENCE BOOK.

Price only 25 cents, may be had of News nis in all
emntz..:‘ of the undersigned. Sent by

ce.

MUNN & CO., Publishers,

Sclentific American Oflice,
37 Park Row, Now York.

TO INVENTORS
AND MANUFACTURERS

The 43th Eshiblilon of the American Tostiiate will apen Sop
bember Giht Machinary will be recaived sfier
‘Mﬂhc Augiet .u‘.l‘m.u.-uu
aywar. Kor e,
m’rmtumUHmNN (%

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITHYAIR SPACE” IMPROVEMENT,
ves 10 to 2 per cent, CHAL PRXCE €O,
PP Foot K b ae o, TR i B e UR €O o.

SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON WORKS,

n e
" Bond for C-lnlome._‘;‘hl" i

Address JOUN A, BOEBLING'S SONS, Manufactur-
ers, Trenton, N, J,, or 117 Liberty Ht., New York

N,
Whieols and 1tops for conveyl :
Pl m"'"hp'r. onveylng power long distancos,

] OGERS' TANNATE OF BODA BOILER
AL PRI ¢ o
_ 8w Bond for book on Bofler Dtranabion v a4

If you wish to save fuel,
8""unr of our Fatent Tubular
Bollers,  Wa have soven difforont stylos,
JLHEATHCOTE & CO., Boller Makers, Willlsmaport, Pa.

Portland and Keene's Cement.
From u:: ;u;;l’ London Munufacturers,  For salo by

8 BIAND, ¥ Beokman 8t 3
<A Practical Troatise on Obment Iumllhod'(u'l‘r.; :c(;lr::

UNCHING For the Hessand O
P DROP PRESSES, .S.?Ji‘.‘.!‘.!‘..."gfﬁ.‘.:’.[cﬁ

Niagafa
e St0aMPumpWorks
Esranvuinnen 1450,

CHARLES 1L HARDICK,
No,. Y3 Adame Nireoeot,
BROOKLYN, N, ¥,

The Tanite Co,,
STROUDSBURG, PA,
EMERY WHEELS & GRINDERS

GEO. FLACE, Gen'l. Agent for N, Y. ity and Sugte

Machinists’ Tools,
fend for ::" ﬁﬁ?.«l:«:":mnr'"""'

Lathes, Planers, ﬁnUs, &e,
NEW HAVEN MANUFACTURING (o
1= . MR ""’J‘ﬂ'{u;

M. SELIG JUNIOR, & Co,
Importers of American Machinery, ‘ruol-_ Al'l;tnlla
Implemonts, Wholesale and Export Hardware and u"
chinery Merchanta, KEst'd 1% e

LOXDON, Exotasy, and BERLIN, GEnxaxy

PORTLAND CEMENT
ROMAN & KEENE'S. For Walks, Clsterne. Founds-
vons, Stables, Uellary, Bridges, Hesory olrs. Brewerfes. ote.

KHemit 10 cents for Practioal Treatise C
8. L. MEncuaxr & Co,, % Nnnlh‘;; ;u'w'u;;‘"
PREFARATORY SCIENTIVIC S¢
Warren Academy, Woburn, Mass, b':‘.r rl(rr':m':‘
dress L. 8. BURBANK, Prixcipay,

OGARDUS' PATENT UNIVERBAL B(‘CBN;
TRIC MILLS—-For grinding Bones (m.w, oM
o

cibles, Fire Clay, Guanos, Ofl Cake, Foed, Corn

Corn and Cob, Tobacco, Snuff, Sagar,
Spioes, Coffee, Cocoanut, P’luwrd.nAobt:Xt:' uiw
ete., and whatever cannot be ground b ome'r =il
Also for Palnta, Printers’ Inks, Paste K108, ete
JOHN W, THOMSON, successor 1o JAMES BOGAR.
DUS corner of White and Klm Sta,, ¥ew Yorx

AXD LEVER

REGULATORS BEBT GAGE COCKS,

MURRILL & KEIZER, 44 Holllday St,, Balt,
e s B i

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLIY, V. Pr'l. ] I ALLEY, Presl
J. B, PIERCE, 5.

NOYE'S
Mill Furnishing Works
!uw.v-'.%uble ﬁm:. Smut .I:‘uﬁlneo%u.l,lm

Db s S 18, et
3.T. NOYE & SO8, Buftalo, ¥. T.

OF THE
SCIENTIFIC AMERICAN,
FOR 1576,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXV.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of July,
1876, & new volume commenced. It will contipue
to be the aim of the publishers to render the cote
tents of the new volume more attructive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer,

No person engaged in any of the mechanioal pur-
suits should think of doing without the SCIEN-
TIFI0 AMERICAN. Every number contains from
six to ten engravings of new machines and (nven-
tions which cannot be found in any other publica-
tion.

The SCIENTIFIC AMERICAN fs devotod to the
fnterests of Popular Science, the Mechanic Artsy
Manufaotures,Inventions, Agrioulture,Commerce
and the industrial pursuits gonerally; and it fi vak
usble and instructive not only in the Workshop
and Manufuctory, but also In the Houschold, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Recelpts, and Suggoes*
tions and Advice, by Practioal Writers, for Works
ing Men and Employers, o all the varfous arts.
TERMS OF SUBSCRIPTION — POSTAGE

PAID BY UN,

Ono copy Solentifo Awoerioan, one year ..
One copy Belentific Amorioan, six months, 1,
Ono copy Sclentific Amerfoan, threemonths 1,
One copy Sclentific Amerioan and one copy

Sclentific American Supplement, both

for ono your, Post-Pald. ... c.uesiiearanar 7.00
The Sclentific American Supploments

A weokly papor, uniform in sfzo with tho SCueN«

TI¥IC ANEIIOAN, but & distinot publication. It
containg working drawings of ongineuring workl
and elabornte treatisos on overy brunoh of Solence
and Mochanios, by eminont writors, at homo
abroad. An flustrated cover protects the
somoly printed sheets. Price, $5.00 per snpum
Single coples 10 conts, -
Iomit by postal order, drft, or oxpross.
Addross ull lettors and mauko all Post Ofeo 0
dors and drafta payablo to

MUNN & CO
37 FARK ROW, NEW YORK.
b *Solentific Amerioan” {s
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