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THE BICKFORD FAMILY ENITTING MAOHINE,

The machine we this week bring before our readors Is one
which, in the accomplishment of varied results through the
employment of the most simple moeans, has been rarcly
equaled. Those who have scen the complicatod klll”lll'f
machines, at work in the lurge factories, which at prosent fill
the American market with knit goods, have been accustomed
10 regand them as essentially and nocossarily complex I'he
inventor of this machine has shown, howevar, that only a
fow parts are necessary to sccomplish o great \ull-‘l\" of
work, and also that these parts may be of forms caally un
derstood, put together, and ope ]
ratod by those unfamiliar with
machinery,

We have taken great pleasure
in personally inspecting and =

operating this machine, and .

have become convinced that it
comprises all that is essential for
family use.

It supplies & means of fabri
cating many articles of useful
ness in every houzelold A
great many ornamental kKinds of
work undertaken for the pur-
pose of filling up leisure hours,
but becoming tedions and bur
densome before they can be
completed by hand, can be be-
gun and finished in an hour or
two in such a perfect manver,
and with such facility that the
delight in making them is not
murred through prolonged la-
bor. We can conceive of nothing
more fascinating to a tasteful
mind than the rapid production
of forms of beauty and useful-
ness effected by this machine.

The merits justly claimed for
it are, the variety of work it ex-
ecutes, its non-lisbility to get out
of order by transportation or
use; the perfect manner in
which it is made; ease in work-
ing, and absence of noise in run-
ning; the little skill required to
operate it; and its capacity to

THE BICKFORD FAMILY XNITTING MACHINE.

shaped end, shown at V, which, when the latch is closed as
shown in needle No, 2, moets and partly shuts over the
point of the hook, S, #0 that the loop formed on the ncedle

Fig. 2
»

knit anything that the most expert operator can knit or
crochet by hand, from a watch cord to a bed blanket, The
machine, having no tension, does not wear or tear tho yarn
to pieces; it can therefore be raveled and knit over and over

n.

Referring to the engraving, Fig. 1, it will be seen that the
machine, exclusive of needles and the toothed wheel, con-
sists of only sixteen parts, as follows: A, thumbscrew to
fasten machine to table; B, yarn stand; C, pins for bobbins;
D, yarn carrier, and sliding ring to which carrier Is attached ;
E, ma hine handle; F, buckle; G, woights; H, revolving cyl-
inder; I, noedle eylinder; J, ring clasp; K, cam and screw
for changing length of stiteh ; L, indieator, to show distance
woved ; M, swing cams and their thumb scrows; N, pios for
kuitting flat web; O, set-up; P, looper,

The three first and the three last enumerated, as well as
ylie buckle, F, and the weight, @, are not moving parts, the
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| Intter boing only eight in number. To enable the reader to
comprehend the action of these parts, we must first ox} .’.n n
the stiteh taken in the knitting of an ordinary stoek hiter
the ribbed top has been knit, and the work Is proo ling
the leg or foot Fig. 8 ropresonts four of the o ) with
the yarn looped thereon, ns when the machioe A WY
I'he needle employed is shown complete st No. | In th
other numbers a portion of the lower part is broken AWAy

Thoe needle consists of & body, an angular bent pot
foot, R, a hook, 8, and a lateh, T
the body of the needle ot U, and works }'“"“." =
formed in the body, The latch has, moreover. & Spoon

The Iatter is pivols 1t

TR

v/

casily slips off wlien the latter makes its downward move:
ment.

The needle us thus deseribed is not a new invention;

,03 per Annum.
| N ADVANCR)

Yo
but Mr. Bickford, the inveator of under
consideration, has made iu ¢ in it=s
form, which obviste all the devices sidered
necossary to close the lstch One of the

provemenis s
he depression or hollow shown st Z Fle 2 Th alloars

the loop, when passing off the needle. 1o always pose under

the point of the o ned lateh, oo that the latter is closed 1
the loop tselfl, avolding sll strain ipon the needle. or liah :
ity to break from rigid parts getting out of sdjast:s The

deeper de pression Y. s also another improvement, the use of
which will be explained when deseribing the process of nar
rowing, farther on Now let the reader suntese P

” wa

line of stitehes alrendy form

ed ~‘h these needles. as shown
in the engraving, and the thread
of yarn, to be knit, so held that
the needle marked 1 will beok
over it when the latter descends

The thread will be drawn down
h_‘. the needle until the Iateh, T,
meetsthe loop prey iously formed.
This loop, sliding slong the body
of the needle, lifts the lateh An:j
closes It Into the position shown
in No 2. The loop then alides off
the needle as it continues 1o de

scend, and the thresd, being
drawn down through the former
ll-»[', forms 3 new lox P, lhf'lllgh
which the needle will pass in
rising, as shown in No. 4, open.
ing the latch, and leaving the
hook free to engage the yamn
when the latter is brought under
it again, and so on.

Now, it is obvious that if we
supply mechanism that will bring
the yarn under the hook st the
proper moment, and also move
the needles up and down suc-
cessively, and also provide a de-
vice for supporting each row of
loops till the next row is formed,
we shall bave s machine that
will knit a straight tube.

As soon as the reader under-
stands how this is done, we shall
be able to explain how widening
and narrowing can be done, and
how a variety of stitches can be
made, or a flat web knit.

Fig. 2 shows the parts employ-
ed for moving the needles up and
down. M, in this figure, rep-
resonts cams, These are scroewed
on to the inside of the revolving
cylinder, H, Fig. 1, their position
being directly under the set
screws, M. As these cams are
carried around by the revolving
cylinder, thé angular bent part or
foot. R (seo Fig. 3), of the needlos
passes through the curved space
between the cams, Fig. 2; and as
the need'es are held from mov-
ing sidewise, by being placed in
grooves formed in the needle eyl-
inder, I, Fig. 1, they are forced
up and down as desired. Each
row of loops is also sustsined
until the next is formed, by
means of the needles themselves,
us the needle cylinder provents
their bending inwand, and keeps
them in a vertical position, as
shown in Fig. 1.

On the bottom of the revolving cylinder are formed teeth
which mesh into a bevel gear turned by the crank, E. The
yirn being wound upon a bobbin, is placed on one of the
pins, C. It is passed over the yarn stand, B,and thence
through a hook in the top of & bent bar, D, called the “ car.
rier” This carrier is fastened to the revolving cylinder, H,
which carries the cams, and u:{;:,b ::lhl it, u:ylng tl:v
varn, and hol it in just the t tion to caught
i,y the hook ::nfncln nujedle as the latter is depressed by the
action of the cams.

We have now all the conditions established for knitting »
straight tube, 1f we attach the buckle, F, and hang on the
weights, we have butto turn the crauk to cause the machine
to knit continuously.

The crank may be turned either way, but as the carrier in
the position shown will not hold the thread in advance of
tho cams when the motlon Is reversed, tho needles will de-
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noond Aho thread 18 bronght nnder thom. The posi.
tion of Ao carrler must therefore bo so changed as to movo
in advanes of the descending needles. This is effected as
follows: The carrier, D), is attached at its baso to a sliding
fiat ring, which moves about the eylinder, IT, its motion boing
limited by stops to a lttle more than enough to pass the
eams, and tako its proper position to lead the thrond in ad.
vanco of the needles.  If it be desiced to koit back wards and
forwards, the pins, N, are inserted in the holes of the fixed
base of the machine, as shown in Fig. 1. The heel of the
carrier striking agninst one of these pins, is held from farther
motion, but the eylinder, H, will still move onward till the
carrier Is shifted to the othor stop, when the cylinder, 1,
also Is held from moving any further in that dirvetion, Its
motion may, howerer, be reversed till the carrior rosches the
other pin, and is again shifted. Then the crank must be
turned in the opposite direction again, and so by this arrange.
mont, the eylinder, I, is madoe to move backwards and for.
wands to any desired distance, as regulated by the pins, and
a8 the knitting proceeds, a flat web Is knit with a perfect sel.
vedge on each side.

Such a wob may be knit from the outset, or in connection
with the tube, as in forming the hool or the too of n stock-
jng. Lot the reader supposs the log of a stocking to have
been narrowed (by a process hereafter to be described) down
10 the heel, and that it is required to knit a straight flat sec-
tion, to be subsaquently joined on to the beginning of the
foot, The pins would then be sot to limit the motion to the
extent required to knit the fiat strip desired. This strip can
be closed on to the previous web by hand afterwards, or it
ean be knit on by slipping the loops of the selvedges over
the other needles, previous to knitting all around again for
the foot, This is not the exact process of koitting n heel—
whicls is done in two ways hereafter to be deseribed—but it
fllustrates the principle. Having thus seen how a straight
tube or a flat web may be knit, wo will now show how the
work is set up, how various stitchies may be performed, and
how narrowing and widening are offected.

In setting up the work, the “set-up,” O, and the looper, P,
are used, A length of thread isrun off the bobbin, sufficient
to form the first set of loops, the same as in setting up work
on hand needles, This thread is put through an eye in
the yont of the looper. The “setup” is taken in the
left hand, put up and held in the cylinder, so that
fts hooks are nearly on a level with the tops of the
needlos, The looper is then passed about the hooks of
the setup snd the tops of the needles, carrying the
thread with it, and forming a series of loops, like those
ghown in the lower series, in Fig. 3. As soon as the
needles are filled, the machine is given one turn, which
completes the first sot of stitches. The set-up is then
drawn down, and the knitting proceeds until a length suffi
cient for the attachment of the buckle and weights is at-
tuined, when the latter are substituted for it, as shown in
Fig. 1.

The stitches are made longer or shorter, so as to knit open
or close, by the regulation of the upward snd downward mo-
tion of the needles. This is done by the mising or lowering
of the movable cam, K, Fig.2. When this cam is raised, the
stitches are made shorter, as the needles are not then drawn
so far down into the grooves of the needle cylinder, and the
loops do not then contain so much yarn as when the cam is
sot lower, This setting of the cam is done by the middle
thumb-screw, K, Fig. I, an indicator point, L, moving over a
s:ale showing the proper degree of shortening or lengthen-
ing of the stitches.

In knitting fiat webs, both the adjustable cams, M, Fig. 2,
must be in the position shown. If they are both down, the
machine will not knit either a cylindrical or a flat web, as
theie is nothing to raise the needles high enough to release
the latches, In this position, the work cannot be run off]
should the machine be turned in either direction, This may
be done while setting up the work, or when it is left unfin.
ished, as & security against accidental turning.

The needles sre taken out, or inserted, by first removing
the jointed ring clasp, J. This is provided with a rule joint
and a spring catch, 80 that it can be removed or replaced in o
moment of time.  When it is taken off, the needles can be
drawn up out of the needle cylinder. When they are in.
serted, they must be put in with the foot, R, Fig, 2, pointing
outward, This must be borne in mind in reading the follow-
ing method of knitting a stocking ;

If the stocking is to be seamed at the top, every third or
fourth needle is first taken out, s described above, The
work is then set up, and the knitting proceeds three or four
inches, Then the needles taken out are inserted, and three
or four inches are knit plain, The stitch may be made loose
over the calf of the leg, and gradunlly tightened to the
ankle, shaping it nicely; or it may be narrowed down to the
gize desired by taking out needles, This is done by first
taking out one exactly in front, putting the stitch over the
next needle, and then knitting round six or seven times.
Then the third needlos on both sidos of the one first taken
out are removed, Then knit round six or seven times ngain,
and take out two more ; and so continuoe to knit and take out
needles till the leg is narrowed to the size desired, The
work is then ready for the heel. For a common sock, thir.
teen or fifteen needles will usually need to be taken out; the
number of times knitting between the needles taken out
may be determini d by the length of the leg, which is about
one hundred times round for a common sock.

In knitting a stocking or sock, either a square or round
bicel may be formed. The square heel is kn't as follows:

Atter knitting the log long enough, the machine is stopped
With the carrier, D, st the back gide, Theneedles in front or
toward the operator, are ‘then pulled up, belng half of the
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ontire pumber in the cylindor,  Those may bo called the in.
stop noodles.  They are drawn up i) enah loop passes into
the noteh, Y, Fig. 8, which holds them so that they will pr
over the eams without knitting for the instop. Then the
plus, N, are insorted on each sldo opposite the fourth needle
of those drawn up.  The objsct of the holes In the base of
tho machine i, as already explained, to insert the pins for
the purpose of gaging the width of work knit; for example,
in using thirty six needles for knitting the heel, these pins
are inserted fur enough beyond the number of needles ased
to form each stitoh perfectly on elther side of the wob,
After the carrlor, D, strikos the ping, the machine is turned
untll the sliding ring the carrior in attachod tocomes to a full
stop. This places the earrior opposite the other cam in a
position to knit the other way. The knitting is continued
backwards and forwards until the heel is long enough, being
thirty-six times for a common sock. Then the heel is run off
and closed up; and, taking up the loose loops on the selvedge
of the heel on the needles the heol was on, and pushing the
instep needles down in place, wo procoed to kait the foot the
Jength required, belng seventy times round for a common sock,

In knitting a round heel, one half the needles are put up,
and the pins are placed as desoribed for the flat heel. Then
the machine is turned as far to the left as it will go, then
back to the right, when the first needle on the left, next to
those already drawn up, is rised; then to the left, polling
up the first neadlo on the right, next to those already drawn
up; and so knitting aoross and pulling up noodles, first on one
sido and then on the other, until one third of the needles are
left down. Now, having narrowel the heel, we commence
and widen out to the same sizge started from; to do this we
knit across once, then push down the last needle raised up;
knit across again and push down the last onoe raised up, on
the other side; so continuing until all the heol needles are
down. Then the instep needlos are pushed down, and the
foot is knit. There are also other modes of narrowing, which
wo have not space to describe,

The toe can be knit in the samoe manner as the heel; after
it hns been narrowed and widened, it is run off and the end
loops are closed together. Or, one half of the needles can
be raised, and one third narrowed on each side as before; the
other half pushed down and narrowed in the same manner;
then the whole is run off, and the open loops of the twe
sides closed together,  Either way is good, but the latter is
preferable. To knit double heels and toes, two threads are
used. Old heels and toes are quickly and nicely mended by
knitting new ones on, The minute description of this pro-
cess may give an impression that the manipulation is com-
plicated. This is not the case, however; a single sitting of
half an hour will enable any one of ordinary intelligence to
knit & stocking perfectly,

The example given of the knitting of an entire stocking is
sufficient, in connection with this description of the parts of
the mrchine, to give an idea of its principle and operation.
It fails, however, to give any adequate idea of its scope and
capacity to perform a variety of work. Our space forbids a
detailed exposition of the manipulations through which the
various styles of stitches are efficted, and we will content
ourselves with an enumeration of some of them.

Children’s socks, flat webs, seamed back and gored foot
stockings, mittens, Balmoral work, ruching or tufted work,
fringes, cords, scarfs, affghans, blankets and spreads, are
some of the many articles which can be wrought in a beauti.
ful and substantial manner with ease and rapidity. Among
the stitches we may name the * diamond,” “ spiral,” * zig.
zag,” “ herringbone,” *pineapple,” and * honeycomb "
stitches, all of which produce very fine ornamental effects,
but which do not by any means exhaust the capabilities of
the machine,

Different cylinders are supplied, contsining different num-
bers of needles for coarse and fine work. Extra needles and
pins are also furnished. A bobbin winder, Q, Fig. 1, also
goes with the machine.

The machine is covered by seven patents, bearing dates
from September 10, 1867, to July 6, 1869, and further appli-
cations are pending, Address for further information, or
books of instruction and explanation, Dana Bickford, Vice-
president and general agent, 680 Brondway, New York city.
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A Barometer without Mercury.

Professor A, Heller, of Ofen, gives in Poggendorfs Anna-
lon the deseription of an apparatus for determining the pross.
ure of the atmosphere,

The spparatus consists of a scale beam, to the ends of
which are screwed two bodies nearly equal in weight but
greatly differing in volume,—a hollow sphere and a solid
cylinder. On one end of the beam is a mirror which is ap-
proximately at right angles to the axis of the beam. At
some distance from the apparatus is a telescope with a verti
cal seale, the image of which in the mirror is observed by
menns of a telescope, It is clear that when there is any
change in the expansion of the air in the vicinity of the ap-
parutug, the beam will indicate varying angles with the hori.
zon, which anglos may easily be read off in the mirror by
means of the telescope,

The variations of the scale beam in consequoence of altera.
tions in the pressure will not amount to much, if the dimen.
sions of the apparatus are moderate; but the use of Poggen-
dorfl and Gausa's mothod of reading affords such a degree of
Accurncy that, as a brief calculation shows, under assump.
tions which are oasily realized, the changes in the position of
tho beam can be measured with far greater certainty and
accuracy than the hight of the mercurial column in the ordi-
nary barometer, provided the whole construction is light, and

that its center of gravity is at o short distance from the
knife edge of the beam.,

..
The Journal of
statos the following facls concerning the cans
- The mistlotoe bough, liko the Spanish mos
thoe treos of Southern swamps In such sad funereal garb, |
growth outalde of the nataral eondition of the tree; it Is &
parasite, a fungas; & very low form of life, exceedingly slow
in development in some eases, in others so inconceivably
rapid as to be reproduced in millions in & few hours, as in the
toadstool and mushroom. The common yeast, with
we make our bread, s a masa of Tiving things, a dozen of
them generating myriads more in o night.  Theso f:
sporules, or gorma, are not only the pests of living plants,
eating out the entire life in the course of time, hat
fest animals and man, carrying with them, sometimes,
most dreadfal deaths. The mushroom, the morel, and
truffle, among the greatest dolicacies of the table with some,
are fangl. In some cases they kill, or caune discase, or
son.  Ergot, blight, mildew, rust, brand, dry rot, are all
diseased results of fungous growth,

There are similar growths or products in the animal world,
called “ eell ™ life. Vegotablos come from seed, animals from

In a very fow days, living things are found burrowing in the

fles . by millions, eausing the most agonizing pains and &
dreadfol death,

Between the offects of fungi and cell products, the vege-
table germ and the animal egg, men perish in millions overy
year. Asiatic cholera svems to bo, by the latest researchos,
the product of a thing of life, but whether vegetable or ani-
mal admits of question thus far,

Whooping cough is apparently of vegetable growth; for
when the expectoration of a child suffering from it is exam-
ined, it is crowded with germs; on one occasion s small
smount of it was introduced into the windpipe of a healthy
young rabbit; in s few days it had a troublesome cough, and
on examination a countless number of these same germs were
found all along the throat, windpipe, and lungs.

Plague and pestilence, and all those diseases, called epi.
demic, which suddenly fall upon a whole community, such as
fever and ague, chill and fever, bilious fever, yellow fever,
diarrheea, and dysentery, are caused by marsh miasm.

In the worst time of yellow fever and cholern in Now
Orleans, the evening and the morning air was so cool and
delicious and balmy that many a time we have breathed it
by the hour in perfect delight; and yet the resident knew
that it was but the sure intimation that the disease would be
more fearful in o day or two, But if this air be bottled and
taken a thousand miles away, put into o close room where a
healthy man is sleeping, he will have the ordinary symptoms
of chill and fever in & day or two, and myriads of these
pestiferous things will be found about his tongue, his throat
and windpipe, and his lungs and stomach.,

The newspapers announced recently that the Asiatic cholera
had made its appearance in India; its progress has been
always westward along the most prominent lines of travel,
until it reaches America, crosses to the coast of California,
and is lost in the boundless Pacific.

—— - D —
Thomus' Process for Preserving Wood.

In & previous number of our paper, we gave an account of
this process, which consists, substantially, in treating the
wood with oil of resin, applied either hot or cold. The New
Orleans 7¥mes, in a recont notice, speaks very highly of the
improvement, and remarks as follows:

“ We look upon this as the great discovery of the present
age, something that has long been sought after, particularly
by ship builders and wharf builders. It is particularly val-
uable because it is cheap, plentiful, and easily applied. By
using this process the timbers or bottoms of all ships or ves-
sels going into warm climates will be thoroughly protected
without the great expense of coppering them, their bottoms
will not only be protected from salt water worms, but also
from decay, ns when timber is once prepared the material
never evaporates nor passes off’ or out of the wood, but re-
mains pormanently as o part and parcel of the wood, exclud-
ing both air and water. Crossties for railroads can be pre-
pared at a cost of about five and a half cents each, all that is
necessary is to take off the bark. Other timbers can be pre-
pared in this ratio: all fence posts and telegraph posts should
be prepared before putting in the ground; also, the sills of
houses. It is particularly good for paving purposes and for
building bridges.”” The patentee’s address is N, H. Thomas,
32 Carondelet St, New Orleans, La,

— e —
A New Dangor to vcean Cables

A recent announcement of the Superintendent of the In
ternntional Telegraph Company between Punta Rosa nnd
Koy West, has placed a new itom upon the list of dangers to
which ocean cables may be subjected,

The cable in question had, during the past year, been so
frequently injured or broken, that a eareful examination was
deeided upon, the result of which was to the effect that the
damage was to bo ascribed to the loggerhead turtles, which
are abundant in thoso waters. In many places, the cable
| rasented the appearance of having been bitten through;
und in othors of having been crushed from both sides until
it had become so much flattened s to destroy its conductivis
ty. The coneclusion of Colonel Heiss, the superintendent, is
further confirmed by the fact that at the depths where the
breaks and injuries occur, there the loggerheads most abound.
The Company has sent an ordoer fora much larger and stronger
cable, and when it is laid, tho assailants will have something
more substantial than the present steel.wound cable, upon

which to whet thelr teoth,
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THE APPLICATION OF STEAM TO OAKAI;S.:-?l;b. VI.

BY OEOROE EDWAMD HARDING, , NG, O %,

The immense eapital fnvestod in eanal property, and the
oxtonded lines of inland navigation throughout the various
districts of Great Britain, Northorn Europe, and the United
States of America, eause rogrot that, while so mueh has been
done in yoeurs past to develop the trading Interests of these
countrics, such oxtensive internnl communientions have been
#uflered to remnin dormant, burdonod by the same defective
system of navigation which, onee ample for the transporta-
tlon of goods, when the pack horso and the country wagons
were their only competitors, now Is In most miserable con-
trast with the perfected systom and dispatels that character-
lzos the management of the rallways of the present day.
Thoe defects and delays in the transportation of goods vid
cannl, not lessened by the private intorests and conveniences
of drivers, boatmen, and others engaged in their teaffic, where
heavy boats are dragged from one destination to another at
the slowest possible speed, by the wretched beasts that lean
for support against the towing lines, point to the necessity of
n radical change, to redeem them from the position to which
they have sunk, in the competition of the day,

Commencing with the early history of canals, we propose
to present some of the more prominent experiments which
have been designed to improve the construction of vessels
ndapted to inland navigation, and the application to them of
mechanieal means of propulsion,

Savo that the large draing cut by the early churchmen in
the Cambridge fens seem to have been employed for pur-
poses of oceasional inland navigation ny early as the lifteenth
century, the great commercinl republic of Holland may safe-
ly claim centuries of European priority in the construction of
a system of artificia' waterronds, which the industry of its
prople had turned to a good account of prosperity and power.
France, Sweden, add even semi-barbarous Russia, had also
taken the lead in this respect long before England had en-
tered upon her career of canal construction ; though in Egypt,
long before the invasion of Great Britain by the Gauls, and
in China, at a still earlier date, we know of their introduc-
tion, yet their origin is undonbtedly merged in the system of
irrigation which, for unknown ages, has been pursued in
those countries,

Cortain aunthorities have claimed that during the invasion
of England by the Romans, the works excouted by them in
the Fen districts were also used for navigable purposes, but
of this we have no tangible proofs. In 1623, however, we
find from Parlinmentary records that Sir Hugh Myddleton
was engaged in considering a bill “ For the making of the
River Thames navigable to Oxford ;” while, twenty-three years
later, one Francis Mathew addresses, to Cromwell and his
Parlinment a paper upon the immense advantages of opening
up a water communieation between London and Bristol, which
purposed making the rivers Isis and Avon navigable to their
sources, with a short canal to connect their heads across the
intervening country; but, for Mathew’s time, a scheme for
the construction of three miles of canal, even by the State,
wis far too daring, and a century elapses before a canal is
made in England,

Andrew Yarrington, gentleman, next publishes, in 1677, a
curious book, entitled “ England’s Improvements by Sea and
Land, to outdo the Duteh without fighting, to pay debts with-
out moneys, to set at work all tho poor of England with the
growth of our own land,” in which he strongly contrasts the
progperous energy of the Duteh, especially regarding their
inland water communication, with the passive indifference of
Englishmen to the immense advantages in their numerous
strenms and rivers, lying dormant at their very doors, want-
jng only improvement in their existing beds, with proper
connection, to develop the trade and prosperity of the country.

To the lack of capital at this time ean bo traced the secret
of the little progress of the internal communication of the
country, and, though Parlinment liberally granted permis-
glon for river improvements, yot, from the want of money, few
were attempted, or, if commenced, failed from the same cause,

About the heginning of the cighteenth contury, the open-
ing of the navigation of the rivers Aire and Calder gave a
greot impetus to the trade of that portion of Yorkshire, and
stimulated the demund for improvements in inland naviga-
tlon; and we find its first frults in an sct of 1720, to muke
navigable the Mersey and Irwell, from Liverpool to Manches-
ter; and, st ubout the same time, acts for the improvement
of the Weaver, Douglass, and the Sankey navigations were
granted, and, what was more to tho purposs, the works car-
ried out.  Agsin, in 1817, na & reforonce to the pamphlets of
the British Museum will show, Dr, Thomas Congreve pub-
lished some views, headed A Bcheme and Proposal for mak.
ing a Navigable Communication between tho rivers Trent
and Severn, in the County of Stafford,” which paper project
slumbered for forty yoars, t 11, in 1765, n survey was made
for this very line of canal, undor tho auspices of the ** Liver-

| Corporation of Morchants,” which line proceeded by
Chester to Stafford, Derby, and Nottingham ; and from Brind.
loy’s  Note-book” we fiud that ho executed a fresh survey
over the same ground In the years 176000, but at the ex.
nio of Farl Gower and Lord Anson,

Phus, it 18 not 111 the middle of the last contury that Eng.
1kl enterprise was fairly awnkenod o the nocessity of a sys-
tom of artificial canuls; and direetly teaceablo to the execu-
tion and extension of these earlior river Improvements, can
wo dite the present system of internal communication, which
has conduced so largely to the Industrial prosperity of the
English nation; and to the consequent incrvaso of British
manufactures, and thelr distribution, do all countries owe
any of their indispensable comforts of life,

Apart from the deductions that would naturally follow
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from the river improvements, it is well known that, in 1755,
the deepening and widening of the Sankey-brook, tributary
to the Mersey, with the application of a floodgate for retain.
ing tide water, gave the hint which culminated in the con.
struction of the well known Bridgewater canal, under James
Brindley ; but the rapidity of extension was afterwards such
that, between-the years 17060 nnd 1803, no less than 2,205
miles of eanal woro opened.  From the exceedingly interest-
ing history of this society, written by Mr, Davenport, we learn
that the gold medal of the Society of Arts was awarded, in
1800, to the Duke of Bridgewater, as the father of inland
navigation, and for his general exertions in promoting the
interests of inland water carringe; since which date there
seems to be no note of specinl award to the workers in this
particular field of the economy of the nations. Indeed, sines
the adoption of canals, except in the substitution of horses
for men at the towing lines, and some improvements effected
in the manner of passing boats from one level to another,
they may be truly sald to have remained stationary in the
general march of improvement, and, unlike all other arts,
have partaken of none of the benefits arising from the in-
crease of mechanical seience,

It is with the view of calling attention to the fact, that, by
the exercise of a tithe of the mechanical ingenuity which lias
been expended on railways, canals might again assume a po-
sition and importance which, if not in general economy supe-
rior to railways, yet may, in relative utility, compete in the
transit of minerals, and other merchandise, that this paper is
now before you; and the immense capital embarked iv canals
certainly renders it a subject of national as well as pecuniary
importance,

A further enumeration of the progress of canal construc-
tion in this country is unnecessary, yet a glance at the com-
mencement of inland works in America will be interesting;
and in connection we find, as early as 1724, Cadwallader Col-
den, then Surveyor General of the colony of New York, sug-
gesting a system of works somewhat similar to those now
existing. Sir Henry Moore, the Governor of the colony, in
1768, also recommended the improvement of the inland navi-
gation. These recommendations slumbered through the Rev-
olutionary war which followed, to be sgain projected with
the independence of the country. As in England, the im-
provement of the existing navigations was first in course,
and, as early as 1701, acts for surveys and estimates relating
to the removal of obstructions to the navigation of the Hud.
son and Mohawk rivers were passed. In the following year,
the Western and the Northern Inland Companies were incor-
porated, and, by 1802, the former company had succeeded in
spending an immense sum of money, with but very small
proportional results. The route now occupied by the Great
Erie Canal was adopted in 1812, repealed in 1814, to be again
revived two years later. Ground was broken near Rome in
July of the same year, while the first boat passed from Lake
Erie to the Hudson in October, 1825, thus consuming a little
over eight years in constructing the distance of 364 miles,
with a total of 71 locks. The Champlain Canal was com-
menced in 1816, and completed in 1823, since which date the
many lateral branches of the Erie have been added to the
system, and the application of inland navigation exterded to
many of the other States,

1t is & fact of interest, that the original dimensions of these
canals were established by the commissioners, in 1817, at 40
feet in width by 4 fect deep, with locks 90 feet by 15; but, as
varly as 1834, the wants of a growing commerce demanded
an increase of capacity, and in 1835, an act of enlargement of
the Erie Canal was passed, since which time the depth has
been increased to 7 feet, its width to 70, and the locks to 18
by 110 feet. Before the commencement of the Erie, the cost
of transporting & tun of merchandize from Buffalo to Albany
equaled £20, and consumed twenty days; the canal at once
reduced the cost to £4, or one fifth, and the time to eight
days. Bu% mark, that the mere enlargement of the canal
aguin reduced the average cost of movement, including all
tolls, to ten shillings per tun, or one cighth of the expense
previous to the improvements.

It may be interesting to review some of the more or less
ingenious attempts to overcomo the disadvantages of towing
by horses, and hastily glance st the various mothods of pro-
pulsion by mechanical means which have been especially de-
signed to supersede animal labor in propeling boats on in.
Jand pavigable waters, in Europe and America, up to the
present time,  In this enumeration, we shall necessarily find,
among tho first experiments, some which have been broadly
designed for purposes of goneral navigation, and touch upon
the early history of the steam engine; but, so far as possible,
preferenco will be given to those where application to canal or
river navigation hasbeen the paramount idea of their inventors.
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CARAVANS.

Every caravan is under the command of « chief. When it
is practicable, thoy encamp near wells or rivalots, and ob-
sorve o rogular discipline,  Camels aro used as a means of
conveyanco, and thers are generally moro eamels in o caravan
than men,

The commerelsl Intercourse of Eastorn and African nations
has beon principally earrlod on, from tho remotest period, by
menns of caravang,  The formation of caravans is the only
way in which it has ever bovn possible to carry on any con:
sidorable internnl commeorco in Asia or Africa, The govern.
ments that have grown up in these continents have soldom
been able, and seldom have thoy attemptud, to render travel-
ing practicable or safe for individuals, The wandering tribes
of Arabs have always infested the immoense desorts by which
they ars intersoct.d, and those only who are sufficiently pow-
erful to protoct thomselves, or sufficiontly rich to purchase
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can expect to pass through territories subject to their ineur-
sions withont being exposed to the risk of robbery and murder.
In the pilgrimage to Mecca enjoined on the followers of
Mohammed, the prophet granta them the privilege of tead.
Ing: “ It whall bes no crime in you if ye seck an increase from
your Lord by trading during the pilgrimage” The camols
of cach carnvan are londed with those commodities of every
country which are of easiest carringe and readiest sale, nod
during the latter part of the month of June and the early part
of July, the Holy City is erowded with opulent merchanty
and zealous devotees, A fair or market ix held in Mecen
on the twelye days that the pilgrims are allowed to remain
in the city,

Few pilgrime, says Burckhardt, except the mendieants, ar-
rive without productions of their respective countries for
sale. Pilgrims from Moroceo and the north const of Afriea
bring their red bonnets and woolen cloaks: the European
Turks, shoes and slippers, hardware, embroidered stuffs,
sweetmeats, amber, trinkets of European manufacture, knit
silk purses, ete.; the Turks of Anatolia bring carpets, silks,
and Angora shawls; the Persians, cashmere shawls and large
silk handkerchiefs; the Affghans, tooth brushes, made of the
spongy boughs of a tree growing in Bokhara, beads of a
yellow soapstone, and plain coarse shawls manufactured in
their own country ; the Indiang, the numerous productions of
their rich and extensive regions; the people of Yemen, or-
naments for Persian pipes, sandals, and various other works
in leather; and the Africans bring various articles adapted
to the slave trade. The pilgrims are, however, often disap-
pointed in their expectations of gain: want of money makes
them hastily sell their little adventures at the public sue-
tions, often at very low prices.

The two principal caravans which yearly rendezvons at
Mecea are those of Damascus and Cairo. The first is composed
of pilgrims from Europe and Western Asia; the second,
Mohammedans from all parts of Africa. The Syrian caravan
is said by Burckhardt to be very well regulated. It is al-
ways accompanied by the Pasha of Damascas, or one of his
principal officers, who gives the signal for encamping and
starting by firing a musket. On the route, a troop of horse-
men ride in the front, and another in the rear, to bring up
the stragglers,

The different parties of pilgrims, distinguished by their
provinces or towns, keep close together, At night torches
are lighted, and the daily distance is usually performed be-
tween 3 o'clock in the afternoon and an hour or two after
sunrise on the following day.

The Bedouins or Arabs, who carry provisions for the troops,
travel by day only, and in advance of the caravans, the en.
campment of which they pass in the morning, and are over-
taken in turn and passed by the caravan on the following
night at their own resting place. At every watering place
on the route is a small castle and a large tank, at which the
camels water. The castles are garrisoned by a few persons,
who remain the whole year to guard the provisions deposited
there. It is at these watering places, which belong to the
Bedouins, that the sheikhs of the tribe meet the caravan,
and receive the accustomed tribute for allowing it to pass

The caravan which sets out from Cairo for Mecea is not
generally so large as that of Damascus, and its route along
the shores of the Red Sea is more dangerous and fatiguing.
But many of thé Africans and Egyptian merchants sail from
Suez, Cosseir, and other ports on. the western shore of the
Red Sea, for Djidda, whence the journey to Mecea is short
and easy. The Persian caravan for Mecca sets out from Bag-
dud ;at many of the Persians are now in the habit of em-
barking but Bussorah, and coming to Djidda by sea.

Caravans from Bagdad and Bussorah proceed to Aleppo,
Damascus, and Diarbekir, laden with all sorts of Indian,
Arabian, and Persian commodiiies; and large quantities of
European goods, principally of English cottons imported at
Bussorah, are now distributed throughout all the Eastern
parts of the Turkish Empire by the same means. The in
tercourso carried on in this way is every day becoming of
more importance.

The commerce carried on by caravans in the interior of
Afrien is widely extended and of considerable value, Besides
tho great caravan which proceeds from Nubia to Cairo, there
aro caravans which have no object but commerce, which sot
out from Fez, Algiers, Tunis, Tripoli, and other States on
tho seacoast, and penetrate far into the interior. Some of
thom take ns many as 50 days to reach the place of their des-
tination, traveling at the rate of from 18 to 22 miles per day.

The trade of these caravans is a barter of various kinds of
goods for slaves. Three distinet caravans are employed in
bringing slaves and commodities from Central Africa to Cairo,
They do not arrive at stated periods, depending upon the
success they have had in procuring slaves, ivory, gold duat,
drugs, and such other articles as are fitted for the ,
markets. The largest of these caravans, the Darfur caravan,
consists of 2,000 camels, and its departuro is looked upon as
a most important event, and for » while engages the atton:
tion of the whole country, :

Caravans are distinguished into heavy and light. Camels
toaded with from 500 to 600 pounds form & heavy caravan ;
light caravans bolng the term npplicd to dosignato those
formed of camels under & moderato load or half o load,

No partioular formnlities aro roquired in the formation ot
caravan, ‘Phoso that start at fixed poriods are mostly under
tho control of government, by whom the leaders ure appolnt-
od, But any dealer s st liborty to form & company and
make one. The individual in whoso name it is raised 1s
consldersd na tho loador, unless ho appoint some one olse in.
his place. When & number of merchants associate ‘
in the design, thoy elect a chiof, and appoint officers to de-
clde whatever controversies may arise during the journey.

an exemption from the prodatory attacks of these froobootars,
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Palne's Electrosmagnetie Improvements,
These improvements are coversd by several patents, granted
to H. M. Paine, of Newark, N. J., in 15870 and 1871, and we
shall allude to them in this deseription by their patent num-
bers, quoting chiefly from the specifications of the patents.
Figures 1 and 2 are illustrations of patent No, 103291,
being an fmprovement in the construction of electro-magnets.
The objoct of the invention I8 to Increaso the power of olee
tromagnets by noutmlizing the induced currents, and thus
nudellak avallable the full dynamic value of the battery,
The improvement cousists in the Interposition, between the
Iayers of colls, or the application as a clothing or covering to
the insulated wires of which the coils are composed, of a
metallie mediam, by which the antagonism of like currents
10 each other is neutmlized. Tho metallic modinm which
may be employed may bo of various kinds, bull‘ that which it
i now proposed to use, as most convenlent {05 the purpose,
is what 18 known as metal foll.  The mediam way beapplied

/
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in various ways, but for illustration there are shown in the |
engravings two ways of applying it. In Fig. 1, metal foll,
a, in the form of a sheet or ribbon, is shown wound or Inpped
around and between the successive layers of coils, b ¥, of in-
sulated wire. In Fig. 2, the entire length of the insulated
wire is shown as having a ribbon, d, of metal foil wound
around it, to form a complete clothing or covering,

Crane.—The interposition of a metallic medium between
the layers of the coils of an electro-magnet, or the applica.-
tion of a metallic medium as a clothing or covering to the
wire of an electromagnet.

Figs. 3, 4, end 5, illustrate patent No. 103,230, being an im.
provement in electromagnets. The object of the Invention
is to obtain the same relative resuits by compounding eloctro-
magnets as are acquired by the compounding of permanent
magnets, In order to accomplish this result, the poles of
two or more rectangular bars, A, Figs. 3 and 4, are wound with
insulated wire, commencing at a, Fig. 3, on each bar, and
winding around the requisite number of turns to reach the
guide pin, b, and then pass down to guide pin, ¢, and wind in
same direction till the same number of turns has been made
on the opposite end of the bar: then return up to guide pin,
eand b, and up to commencement, a. Having thus wound
two or more bars (sll being wound in the same direction),
they are bound together, as shown in Fig. 4, and connection
is made between the coils at 4. It isnot proposed to obtain
any valuable result from marnetic induction by this method
of constructing electromazr cts, but an increased dynamieal
value is claimed from the aetion of the currents on each other,
It is well known that electrical currents moving in opposite
directions sccelerate each other, and, although the currents
are moving in the same direction around the axis of all the
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tion, their course is directly opposite, as shown by the ar-
rows, £ 7, in Fig. 5, which is an end viewof Fig. 3.

CrAry.—The compounding or binding together of bars,
soparately wound, and in the same direction.

Fige. 6 and 7 illastrate patent 103229, being an improve.
ment in magnetic engines, The invention relates to a pe-
enlinr and novel mechanical arrangement of a soctor mag
net for purposes of motive force, which has for its object
economy of space, cost of construction, and rigidity of parts.
The value of the magnet attraction being inversely as the
square of the distance, it becomes nocessary, in order to ob-
tain the best results, to work the poles in as close juxtaposi.
tion as possible, To accomplisk: this requirement, even in
very small engines, with the pales working with a between-
space of (Fsths of an inch, without contact by spring of
frame or other parts, requires a heavy cumbrous frame and
shnft, To avoid this necessity, both the rotating and fulerum

bare, yot, at the juncture, ¢, Figs. 4 and 5, of the combina

magnets are so arranged that all strain of attraction will be

I
|

longitudinal section of the sector limby to the strain. The
faleram magnets, B, are bound on ane common bolt, O, Figs.
6 and 7, in the same manner that the rotating magnets, A
are hold, and their polm, A. are bound h’ the m‘. pas<
ing through the whols serios, which makes one usiform
breast of soctor limba, the axis of all lying in one common
plane.  As in the rotating magnets, so in thess, all the strain
is met and resisted by the longitudinal soction of the Nmbs,
and this extreme stiffness of constenction allows the two
series of magnets to be brought in elose and socurate range
of motion by means of the adjusting scrows, m. The mag.
nets, A, revolving in the direction of the arrow, will subject
the falerum magnets, B, to a downward steain, which ismet
by the bridge, D, resting firmly on the bed plate, E.

Cramm,—First. The armngement of the magnets on the
shaft. Becond. The breast of fulernm magocts in their com
bination with the rotating magnoets, A,

Figa, 8 and 0 illustrate patent No, 103,708, being an im
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PAINE'S ELECTRO-MAGNETIC IMPROVEMENTS,

resisted by the longest cross section of the magnets them.
selves, and thus just in the ratio that the magnets are en
larged the increased strength is met. Any required number
may be taken, of magnet sector limbs, A, Figs. 6 and 7, and
they should pass the driving shafts, a, Figs. 6 and 7, through
their several tie bolt ends, b, with washers, ¢, between, to se-
cure even spacing for the current wire. These sector limbs

are then so arranged on the shaft as to make the poles, d, de.
scribe a cirele s regurds their path of rotation, and & thread
of one or more revolutions us regards the length of the shaft
They are then bound in their position by the nuts, e, and
screw bolts, 7, whicl pass through one series of limbs into

the next, till the whole series is securely held in its required

position. Tt will be seen that this combination presents the

provement in sector electromagnets., This improvement re-
Iates to shaping the limbs of sector magnets in such wise
that they will describe radial lines, and thus form a compact
mass, when brought together around a common axis. The
limbs, A A, Fig. 8, are made separate, and their outer lines,
@ a, taper from the poles, 3, toward their junction, D, at
angles that will meet at the center of the shaft, which forms
the center of motion around which they rotate. The june
tion of the limbs is shouldered, d, so as to secure a space be.
tween them for the current coils, and serew bolts, ¢ ¢, or riv-
ets, bind the limbs together. Fig. 9 represents a wheel made
up of these radial magnets.

CrAne.—The construction of radial limbed magnets, sub-
stantinlly as described.

Figs. 10 and 11 illustrate patent No, 103,228, being an im-.
provement in electromagnetic engines, A sector magnet, A,
Fig. 10, is suspended in a frame, B, the tie bolt, a, being
seated in an adjustable box, ¢, which is operated by the milled
head scrow, C. D D are adjusting screws, which operate as
lateral adjustments of the magnet, A, On the driving shaft,
E, Figs. 10 and 11, a sector armature, F, whose links corres-
pond in number and position with the links of the magnet,
A, is keyed, The radius of this armature, if deseribed from
the center of tho shaft, B, and the curve, d d d, Fig. 10, de-
scribed in the poles, 6 ¢ 0 ¢, Figs. 10 and 11, of the magnet,
A, must colneilo with the radius of the armature, the verti-
cal and lateral adjusting scrows, C and D, determining the
proper distance between the poles of magnot and armature,
which, to secure the best results, should be only suflicient to
avoid the friction of actual contact, One end of the wire
around the magnet, A, is secured to the frame at 7, Figs. 10
and 11, and the other end to a pole binder, H, Fig, 11, which
is electrioally insulated from the frame.  Another pole bind-
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er, I, Figa. 10 and 11, also olectrically insulated from the
frame, holds a spring arm, A. Fig. 10, which rests on a cir
cuit breaker, i, The operation of this armngement is sach
that, when the arm, A, rests on the non conducting portion of
the clreuit breakor, no current ean traverge the links of the
magnot, but, when the conducting part, m, comes in contact
with the arm, A, a circuit is made, and the armatare made to
rotate during the contact. Having thus deseribed the me

ohanical details of the application of the sector magnet to
the production of rotary motion, we will I
the mode of utilizing the refles currents, Referring to Fig
10, and considering the armature to be revolving in the d:
rection of the arrow, and supposing that the eircuit breaker
I8 so adjusted, with reference to the arm, A, as to continue
the action of the current till the axis of the magnot and ar.
mature are coincident, and then break, we should find that
the reflex action of the current would resist any attempt o

the armature to continne its onward motion, nx;ul this resis:.
ance is equivalont to seventy-five per cent of the battery cur.
rent. But, if the adjustment of the circuit breaker be such
that the carrent is broken previous to the eoincidence of axis
of the magnet and armature, then the reflex carrent, instead
of retarding the motion of the armature, will expend itself
in assisting its motion; therefore, in order to convert this
reactionary property of the currents into a valuable element
of force, the circuit breaker is adjusted under such condi-
tions as will insure a break previous to the coincidence of
the axis of the magnet and armature, as shown in Fig. 10,
the dotted lines showing the position that the armature ob-
tains through the action of the reflex currents, the break
having been made when the armature was in the position
shown by the full lines,

Crant—First. The combination of the sector magnet, A,
and sector limbed armature, F, with their adjustments or
without. Second. The breaking of the circuit previous to
the coincidence of the axis of magnet and armature, sub-
stantially in the manner specified.
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Brewerles and thelr Flttings,

A paper “ On the Machinery and Utensils of a Brewery,”
was read before the Society of Engineers, in the hall of the
Westminster Palace Hotel, London, by Mr. Thomas Wil-
kins, C.E.

The size of & brewery is stated in the number of quarters
of malt that can be used in one brewing; thus, a brewery
bhaving a mash tun in which twenty combs of malt can be
mashed at a brewing, would be a “ ten quarter brewery,” and
80 on, the rest of the plant being made in proportion.

Until steam came into genoral use as a motive power, all
the labor was done by hand or horse power; sometimes a
water wheel was used; but it is believed that on no occasion
has wind power been applied. Of late years, steam has not
only been used in breweries as a motive power, but nlgo as a
means of transmitting heat; so that the brewer having a
boiler to supply steam to the engines, uses it also to supply
steam for boiling both liquor and wort, either by forming
the boiling coppers with an outer pan or jacket of iron, and
passing steam through the space between that and the inner
pan of the copper, or by passing tiie steam through coils of
copper pipe fixed at the bottoms of vessels made of wood,
iron, or copper, whichever of these be preforred.

In building o brewery every advantage should be taken
of uny favorable natural features of the locality, such as a
hill side, where the building may be arranged so that the
utensils can be placed in n position one nbove another in
level, taking advantage of the natural slope to save labor,
which might otherwise have to be expended in pumping
the worts or beer about. A good supply of suitable water,
or “liquor,” as it is called in breweries, is also indispensa-
ble. That there is this should always be ascertained before
either building a new brewery or extending an old one,

The mash tun should be mude either of good yellow deals
or of oak, and should havo a false bottom, generally of iron,
made of several plates, so as easily to be removed for cleans-
ing the tun, These plates are very closely perforated with
holes about one twelfth of an inch in dismeter; somotimes,
however, with slots that width, but about two inches to three
inches long, cast in them, These slots and also the small
holes are aboat three eignths of an inch on the bottom side
of the plate, being made so much taper to prevent their
blocking. The plates with slots are more expensive than
the others, but some brewers prefer them, The mash tun
should contain from eighteen to nineteen eubic feot for
every quarter of malt. Formerly, when the crushed malt
had been placed in the tun, the nearly boiling hot liquor
was run in, and the whole was thoroughly mixed together
by men with poles, each having several cross piccos, nbout
the size of the staves of a ladder, in one end. This opera.
tion is termed mashing, and these oars are still used by some
brewers, more especially where a  Steele’s” or a similar
machine is used.

A better and more certain method of mashing was re.
quired ; for it was found that in some parts of the mash tun
a sort of eake or dumpling would be formed, the outside of
which, consisting of & pasty massof flour, provented the
liquor reaching the insido, to extract the valuable ingredient
of the mult, Tho muchine which for mauy years hus been
fitted to mush tuns, to perform this operation, in made ns
follows: A clrenlar crank, with radial teeth, is bolted to the
sides of the mash tun; & vertiesl shaft is erected in bearings
in the centor of the tun, This shaft is either carriod some
fow feet aboyo the top of the tun, or ¢lse passes through n
staffing box In the bottom, and is worked by bevel wheols
from a horizontal ghatt, The vortical shaft supports loosely
s bearing whicli earries one end of a socond horizontal shaft,
which 1s ingide the tun, st about half its depth, The other

iroceed to desceribe

| mixes up the mash.

’ - -
|w'n'l of this shaft has a pinion keyed upon it. This pinlon
| gears with it, and is supported by the circular rack before
mentioned, A revolving motion is given to this horizontal
shaft by bevel wheels from the vertical one, and upon it is
hung a sort of rake, which, as the shaft revolves, thoroughly
Sometimes there are two, and even
three of these ke shafts. It will be obvious that, as these
shafts revolve, the pinion gearing into the fixed rack causes
the whole to revolve somewhat slowly round the tun,

In Inrge brewerles, where there are sometimes a dozen or
more mash tans, rather than have a large engine, it is better to
have a small one to pump all the liguor, and another to grind
the malt; and these may be kopt at work all day, preparing
Indeed, a vast amount of money in first
cost, and in labor afterwands, may be saved by properly
planning and armnging everything beforehand.

for the morrow.
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TOY STEAM ENGINE,

This isa very simple and pretty toy engine, consisting of
very few parts, It is the invention of Philander Macy, of
Rochester, N. Y. [t is a beam engine with oscillating valve

gear, and the pedestal upon which it stands is the boiler,
By filling the boiler and setting it upon a stove, the engine
will work as long as the water supply lasts
<>
Cracked Sovereizns,

It hag probably fallen to the lot of many readers to have
come into possession occasionally of gold or silver coins
which were hollow, or cracked on their edges, and therefore
not sonorous when tested by the well known * ringing” pro-
cess. Speculations ag to the source of the imperfection are
numerous, and various theories have been advanced ond dis.
cussed in regard to it,

Perhaps one of the most extensively prevailing notions as
to the origin of cracked sovereigns and cracked coins of
other denominations, is, that all pieces of money fabricated
at the British mint are,in the first place, made in halves, the
heads and the tails being afierwards paired and united by
cementing, soldering, hydraulic pressure, or some other
means, This operation being in some cases imperfectly per-
formed (as it is argued), a partinl or complete divorce may
afterwards take place, and hence the phenomena of cracked
mMoneys,

Another supposition is, that the hollow coins have been
tampered with by gamblers for their own nefarious purposes.
Neither of these theories, however ingenlous they may be, is
the correct one, The evil really arises in the way wo shall
attempt to describe. All the legitimate metallic money of
this country is made from bars of cast gold, silver, or bronze.
At the Royal mint there are orthodox sizes for these bars, so
as to produce each variety of coin in unge outside its walls,
Those for sovereigns are twenty-six inches long, one and a
half inches wide, and one inch thick ; and, for the purpose of
facilitating explanation, let us confine our attention to gold
ounly.

B,uch bars are cast in vertical molds of iron, which latter
are fitted together in halyes, so as to allow the giant nuggets
to be realized easily from within them. On filling a wold
from the crucible of molten metal held over its mouth, the
resulting bar cools rapidly, Those parts of the bar which
touch the sides of the mold cool first, and more gradually
the center is reduced in tomperature, As thoe sides of the
bar harden at once, they cling, as it were, to the walls of the
mold, whilst the metal in the middle contracts in cooling,
and subsides down the mald. Tho upper end of a barof gold
rosombles much at this juncture the moercurinl column in a
barometer when the “ glass” is said to be * falling.™ It is
hollow or depressed in tho middle, and sometimes very
much so, the depression occnsionally extending to one inch,

The lower end of the bar in perfectly squared, beeause the
bugo of the mold is square, When removed from its iron
case, tho bar is carried to the rolling mill for lumination, It
is passed again and again between the rollers, until it is
attonunted into o strap or ribbon; but that which was its
upper end ig still defective, The rallors have simply com
prossod the precious metal, and therefore loft the hollow end
& moro crevice or thin line in the middle of the strap, This
end I8 considered ns scrap, and, first cut off by a pair of

ghonrs, It is roturned to the melting pot, It happens, some-
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times, nevertheless, that a sufficient portion of Imperfect
ribbon is not cat away, the crack thus extending beyond the
amputating point, When this occurs, it creates the evil of
“ eracked sovereigne.” The ribbon is removed to the punch.
ing press, and perforated from end to end by a punch of the
exact size of a sovervign. Some of the disks of metal thus
produced may be cut from the bad end of the strip of gold.,
To detect these criminals, if they exist, s siuall staff of boys
is employed. They are each armed with a bright-faced anvil
block of cast iron, and they ring every individual disk in
very rapld succession on the anvil. The sound snd perfect
pieces give forth harmonious musle, whilst the others are
dumb dogs, and have no music in their souls, The default-
ers are, or should be, all picked out, and condemned to the
*fiery furnace” once more. Boysare not infallible, and they
have permitted “ dummies” to escape now and then. These
pass forward to be stamped st the presses, milled on their
edges, and issued to the publie, by whom they are criticised ,
aud justly condemned. The hollowness of their characters
is only detected, it may be, after some contact and friction
with their neighbors, just as specioasness in the human
character is only found out by the application of the tests of
adversity and trouble. With the care st present exercised
at the mint, hollow coins cannot escape detection.

Correspondence.

The Elitors are not reponsble for the opinions ezpreowed by ther Cor
Fesvondents.

Utilizing Coal Dust for Fuel,

Messns, Eprronrs :—Bringing into practical use the el
dust or slack coal, is today the great question; and as you
bave given space in your columns to a great many communi-
cations on the subject, will you do me the favor to insert this
letter.on the manufacture of artificial fusl or compressed
coal dust? :

It is a well known fact that coal, either bituminons or an-
thracite, produces in mining, breaking, screening and hand-
ling, an amount of dust, commonly known as slack coal,
amounting, on an average, to 50 per cent of the coal produe-
tion, thus causing a considerable loss to the parties engaged
in mining, as but a small portion of this dust coal, and that
only of the bituminous coal, is needed for blacksmith pur-
poses, while the anthracite slack is entirely useless. The
immense quantity of refuse coal must necessarily be got out
of the way, whether dumped into & stream. 1o be earried off,
or heaped on ground which has to be dearly paid for.

In the anthracite coal regions, this immense amount of
waste is constantly being piled up around the mines in vast,
unsightly mounds, burying the mining villages, and sadly
encroaching on the limits of many of the chief towns. The
amount of this waste cannot be less than fifteen millions of
tuns, and évery year adds to the rapidly increasing dizt bank.

In France, in Germany, in Belgium, and in England, the
slack of the bituminous coal has been converted into lumps
or cakes of different sizes and shapes by mixing it with coal
tar. Monsieur Dehaynin, from Puris, started the first manu
facture of artificial fuel or agglomerated slack, at Montigny-
sur-Sambre (Belgium) about eleven years ago. He possesses
today two manufacturies in Belgium and twoin France. He
manufactured in 1870 over 1,200,000 of tuns; railroad com-
panies used 931,600 tuns, the navy used 230,000 tuns, and
other industries used 70,000 tuns,

Among the railroad companies, that of the Paris, Lyons,
and Mediterranean consumes pressed coal exclusively, re-
quiring 1,200 tuns perday. The Northern Railroad Company,
of France, between Paris, Amiens, Dunkerque, and Calais,
does not use pressed coal exclusively, although its daily con-
sumption amounts to 800 tuns. The scarcity of coal tar
is the only thing which prevents M. Dehaynin from erecting
other factories and increasing the manufacture of his com.
pressed coal.

It will be observed that the railroad companies and the
nayy are using almost exclusively compressed coal, while
private manufacturers do not seem to like it. The reason is
that the burning of that coal produces such a smoke and such
a bad smell that it is entirely unfit for domestic use, and can-
not even be used in stationary engines, people in the neigh-
borhood complaining of the nuisance. It wasonly
to be used in some sugar refineries and distillories, situated
at a reasonable distance from cities; and even then the law
compelled the proprietors of those manufactures to raise thelr
stacks to a specified hight. :

So important has this subject of converting coal dust into
lamp coal been regarded, that the United States Commis-
sioners, to the Paris exposition of 1867, have made a report
on pressed or agglomerated coal, which presents the sabject
and its importance in an able and instructive manuer.

That report sets down among the advantages attending
the use of pressed coal, the following: )

“Its purity and compactness adapta it to the rapid produc-
tion of steam in furnaces and small fire grates, and it is,
therofore, a desirablo fuel for steamers and locomotives, for
which it is largely usad in Europe.

“ Being manufactured in prismatic form, it can be very
compactly stored on shipboand or elsewhere. A

“ It can readily Lo transported to great distances with very
little waste, smounting, it is atated, to less than one tenth
the wasto of ordinary coal, handled undor similar circum.
cumstances,

« Tt is not injured by frost, by snow, or by rain, Bricks of
prossed conl prodaco as much stoam in lomoum:u.,.g
cqual welght of coke. It 1s much liked by Aremen, eape.
cially for raising steam in ascending heavy grades,

 Soft bituminous coal, or the mixture in which it predoy 2
inates, is generally used in the manufaeturo of prossed cosl.™
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Scientific  American,

1 will ospecially eall your attention to this last paragraph
of the Commissioner's rwport.

In France and Belgium, the soft bituminous coal containg
from 60 to 70 per cent carbon, and costs twico ssmuch ax tho
hard coal, which contains only from 30 to 40 per cent carbon,
the balance being slate, rchist, and other substances. The

or agglomerated coal, made from the bituminous
slack, s sold as high, and sometimes higher than the bitumi.
nous lump coal itself. In this country, on the contrary, the
bituminous coal contains from 435 to 60 per cent carbon, snd
is sold at & cheap price, whereas the anthracite contains from
80 to 95 per cent earbon, and is sold twice as high as the bitu-
minous coal. The bituminous slack has some value for black-
smiths, and is burnt in furnaces, while the anthmelte alack
has no value at all,

The difference In the value of the coals accounts for the
fact that all the experiments, or, at least, most of them, made
in this country, have boen made on anthracite slack.

A great many attempts have been made to convert slack
oonl into a solid combustible. For this purpose, gum, coal
tar, potroleum, asphaltum, rosin, solutions of glue, alkalies,
silicates, magnesinm, Grahamite, and the remains of fabri-
eated oll have been usod, and the processes patented. These
various experiments of solidifying anthracite slack have
been failures. The high price of the ingredients used in-
creased the expense so that it could not be applied to bitu.
minous slack, in order to compete with the lump coal. Ap-
plied to anthracite slack, there was another difficulty. It
has always been easy enough to solidify the slack, but o
koep it solid in the fire till the coal is entirely consumed is
somothing which has not been achieved yet.

Some inventors are still tryving to solidify anthracite slack
by means of coal tar, pine pitch, or rosin, giving the lump a
leavy pressure, by using powerful machinery. In their
opinion, the more compact the lamp, the better it will stand
the fire. In my opinion, no matter the pressure given to the
lump, fire will penetrate it and consume the resinous sub-
stance, before half the heating power of the conl has been
obtained. Thoe piteh or rosin being consumed, the lump will
slack in the fire, and pass through the grates,

I have been for five years, from 1857 to 1862, commercial
agent of one of the most important coal mines in Belgium,
and have sold to Mr, Dehaynin tho first two shiploads of
slack coal for his factory at Montigny-sur-Sambre. 1 have
seen him trying for threo years to compress slack of hard
coal with pitch and other substances, so that it wonld stand
the fire, without succeeding,

In Belgiom principally, and slso in Germany and in
France, the working population in the coal regions, and the
country people, are burning any kind of slack coal by mix-
ing it with from 30 to 40 per cent of yellow clay. It will be
easily understood that such a large proportion of clay must
reduce considerably the burning qualities of the coal. Still,
after a fire has been started with ordinary bituminous lump
coal, they pile upon it, as high as they can, a pyramid of
coul dust and clay, mixed together, and simuply molded and
pressed by hand. The coal is used exclusively for open
grates. They obtain, at least, 8 good fire, sometimes lasting
a whole day without replenishing. The coal made in that
way has to be sheltered, as rain and snow dissolves it.

This being a fact well known by everybody who has trav-
eled in these countries, I bave been working and experiment-
ing for three years on that principle, always trying to in-
crease the proportion of cosl, and consequently reducing the
proportion of clay. I succeeded so far, by a peculiar way of
mixing and of working the mixture, as to reduce the propor-
tion of clay to 8 per cent for bituminous slack. I invented a
composition in which the coal is dipped, 8o that it becomes
waterproof, and does not need to be sheltered. 1 have been
manufacturing and selling that coal made from Sewanee
slack coal, for the last four months, in Nashville (Tenn).
The cost of manufacturing, including the ingredients used,
has not exceeded one dollar per tun.

As I lind never tried my process on the anthracite slack, T
eame to Philadelphia expressly for that purpose. The slack
of the anthracite not being so coarseas the bituminous slack,
I have been able to make the lumps compact with only 5 per
cent of clay. Samples of all shapes have been submitted to
the Franklin Institute, who will report on it at the next
meeting. These samples have been made from Lehigh coal
elack, by myself, at the Delaware Chemical Works, or at
those of Messrs. Baugh & Sons, of this city, who have had
the kindness togive me all the facilities for my experiments.

I am going to manufacture some tuns of it, 80 as to be able
to test publicly the burning qualitie; of this fuel, and will
send you the results of the experiments.

Philadelphis, Pa, Exme F. Loseav.

-
The Earth Closet System.

Messns, Eprrors:—On page 826, current volume of your
valuable paper, I was pleased to see an articlo on the earth
closet system, accompanied by an engraving of & new En
glish invention in this line, Too much cannot be said or
written on this important matter, and you will therefore,
I trust, pardon me for relating some of my experionce, for
the benefit of your readers.

I have tried a good many experiments with dry earth, and
have used the earth closets at my country place, snd am con.
vineed that nothing but ignorance stands in the way of the
universal adoption of the system, both for the city and country.
It s always with regret that I return to the wasteful and
unhenlthy water closet of the city, after having been wpared
ull of its bad odors and dangerous gases during the summer
monthy, by the employment of the gimplest of all disinfect-
auts, dry earth.

The open vaults of the country are the worst contrivances,

for the disseminntion of malaria and fovers, that could be
invented. The saying that * thero Is health in the old house
and death in the new,” is founded upon the effects of those
vaults In o thickly settled country, to poison the waters by
percolation and the air by the escape of bad gases, When
the homestead was bullt on the side of a hill, the drainage
water ran away, and did lttle damage, but when the shoots
from the parent stock planted their houses on the plain, they
canght the foul waters and the fover at the same time, and
henee the origin of the saying,

The simplicity of the dry earth disinfoctant prevents many
persons from trying it; thoy aro s wrath as was Naaman
when commanded by the mossonger of Elisha to wash in
Jordan soven times—they want some extravagant chemieals
—nothing short of earbolie acld, permanganate of potash,
protosulphato of iron, or chloride of lime, has the true sclen.
tific ring about it; as for dry earth, they do not belleve in it
In the conntry, it is a few minutes work to sift enough
varth 1o last a family, of five persons, 8 month, especially as
tho earth can be used over again five or six times,

The great point is to avoid sand, and to have perfectly dry
carth, Hard coal ¢inders can be used, but not wood ashos,

Aftor the small wagon under the seat is full, it ean be em-
tied npon & protected floor for drying, and when the odor of
the earth resombles that of guano, it is admirably adapted
for uso in the garden, and fresh earth may take its place,

It is surprising how thoroughly the dry carth absorbs all
the bad gases and disinfects the deposite. And no one who
has not tried the experiment can apprecinte the value of the
systom, I advise overy one who lives in the country to
adopt the earth closet, and to abandon the unhealthy open
vaults, which are such unsightly objects and the occasion of
so much Irrogularity of habit, and the fruitful source of so
many diseases,

Cianues A, Joy, Columbia Colloge, Now York city.
R o e e v
Examination of Enginecers and Boller Tendors,

Mussns, Eprrons :—I have read with much interest your
complimentary article, on the second annual report of this
department, in the number bearing date May 0, and the
referenco to It in the number of May 13, in which the idea
is conveyed that more light on the subject of the examina.
tion of persons having charge of steam boilers. would be ac

ceptable,

In answer to your words: * I am not aware what the stan.
dard of classification adopted in Philadelphia is; it is proba.
bly none too rigid,” I wounld state that the standard for a
first-olngs engineer is, that he shounld be able to calculate
safety valve lever examples, and thoroughly understand the
principles involved ; also to calculate the pressure required to
burst o boiler, when all the dimensions are given, together
with the value of the material to be used to the inch of sec

tion, He is also required to calculate the difference between
the strains on the curvilinear and longitudical rivets;the dif-
ference in value between double and single rivets; and the
comparative sirength between the shell, flues, and other parts
of a boiler. His knowledge of the importance of keeping the
water at all times above the fire line; of keeping the safety
valve in good order, together with daily examination,and the
necessity of keeping the boiler clean inside and out, is also
tested. He isalso questioned as to the proper mode of blow-
ing off a boiler. Should he answer all of these questions sat-
isfactorily, and still entertain the idea that a boiler will not
explode so long as the water is at its proper level, he would
not be entitled to a first class certificate,

Then with reference to the engine, he must know how to
set the steam valve, aud be able to explain the effect and ad-
vantage of lap, lead, and cushion. He must also be reasona-
bly well posted on the various parts of a stationary engine.

I should be pleased to know your opinion of the Philadel.
phia standard for a first class certificate, and if you consider
it too rigid.

You say the safe boilers are those known as “ sectional.”
This is n fact beyond controversy, but I cannot resist the
temptation to call your attention to another fact with refer.
ence to the boilers under the charge of this department.
This is the third year of its existence, and it has inspected as
large a number as 2,000 in a year, of which only one, and
that & sectional Harrison boiler, has so far scratched s single
individual. Some of these boilers are eighty inches in diam-
eter, and of all sizes and forms,

Five men have been scalded by insured boilers during our
existence. These are exempt from city inspection at the
option or the owner or user. We have one boiler insurance
company in operation and another in prospect.

T. J. LOVEGROVE,
Inspector of Steam Engines and Boilers.

Philadelphia, Pa.

[We do not think the system of examination described by
our correspondent any too rigid. It is perhaps sufficiently
#0, however, when coupled with proper inspection of boilers.
—EDs.

e
Invention Wanted,

The following letter from a Texas deer hunter has been
forwarded to us by Messrs. E. & H. T, Anthony & Co,, of this
city, dealers in photographic materials, ote.,, who think such
& lamp as s sou. ht for, would meet with good sale:

Gentlomen : Those in this country who follow hunting feel
tho need of a perfect head lantern to hunt deer with at night.

Seeing the kind of business you are in from your advertise-
ment in the papers, 1 thought you might be able to invent
a lnmp or lantern for night hunting, that would be n success,

We want such an one as will reflect the light in front of the
one who wears it to the distanco of 100 yards or more. A

strong reflector is needed ; it must be made light, so that it

ean be worn on the head without much Inconvenience, It
should reflect the light in front only. We have s lnmp made
hore, of tin, to burn Iard ofl, but it is not & complets success,
though we kill & great many deer with It, by first shining in
their eyes and then them. ke
Such a lamp as deseribed above, and patented, would be &
source of revenue to the getter up of it. It should be con-
structed to burn Iard ofl, as this oil does not produce mueh
heat or deposit much soot, 1. B.8remsos, M. D,
Sherman, Texas,
EE ——) D Sl
Wyoming Coal,
Messns. Eprrons:—In & recent issue, T notics an sccount
of Wyoming coals, which was really nows 1o peaple here ;
knowledge

and whoever wrote it must have obiained his X
from some very unreliable source,

In the first place, they are not using Carbon, or any other
Wyoming coal, at the gas works in Omaha, for the very rea.
von that it is not at all saitable for gas making, and it is not
probable that it is used at Denver. Rock Spring and Evans.
ton couls, which are by far the richest in gas, only glve about
7,000 feet to the nett tun, and the quality of it for light i
uhout equal to an nleohol flame, which it greatly resombles,
Wyoming conl will not coke, but turns in the retorts to what
is known as breeze, An approximate analysis is, carbon,
76:05; volatile matter, 15:00; ash, 8:00; sulphur, 0005, Of the
volatile portion, about one half is water,

Pittsburgh coal is used in the gas works hero, The Wy-
oming is not o bituminous coal, but more properly a black
lignite; nor I8 it the opinion of competent geologints that bi-
tuminous coal will ever be found in the Rocky Mountains.
It is reported, however, that 120 miles south of Salt Lake
City, there exists « bed of true bituminous coal. For smelt-
ing furnaces and blacksmithing, it is nearly as good as noth.
ing. It is splendid for heating the chimney above the forge
fire, but the helpers might as well go to sleep, for they wonld
not be needed to strike for hours; and I doubt if a welding
hent can be obtained easily in an ordinary forge fire, on an
iron of any considerable size. They axe not using it at the
Union Pacific Railroad shops, for smithing or smelting, They
have carefully tried it, and condemned it. For domestie, and
also for steaming purposes, it is certainly very fine; but it is
all nonsense to talk of its giving more heat than Lehigh, It
makes but very little clinker,and can be burned so that thers
is little waste., It is hoped for and believed that some mode
may be discovered by which it can be used in the maoufac-
ture of iron; but it is not so nsed now, to the knowledge of
the leading mechanics of the city, with whom I have con-
versed, or from whom I have heard.

Let me say that Western people would rather have the
truth known in regard to their country ; and before that Phil-
adelphin paper again comments, it would be well to ascertain
the facts. T. L. VONDORN.
Omaha, Nebraska.

Diamond Drilis,«=Another Hichmond in the
Fleld.

Messgrs. Eprrors :—We inclose a slip from your issue of
Gth inst, under heading “ Removal of the Hell Gate Ob.
structions,” the last paragraph of which contains a misstate.
ment to which we beg leave to call your attention. The
paragraph reads: *“ These diamond drlls are being used
very extensively in the marble and slate quarries of Ver.
mont, and Severance & Holt are extensively engaged in mak-
ing them. In addition to drilling single holes in the rock,
they are used for channeling purposes, a number of drills
being used intersecting the holes, so that a complete cutting
is made.”

It is a fact that such machines as are above described are
in general use in the marble quarries of Vermont. It is not
the fact that Severance & Holt made or are making such
machines, all, without exception, now in operation having
been manufactured by the Sullivan Machine Company.
Messrs. Severance & Holt employ the core drill of Rudolph
Leschot. The drill employed in our quarrylng machines is
the solid head dinmond drdl. Yours, vte,,

Sullivan Machine Co., R. W. Love, Treasurer,

Claremont, N, H.

-
Metal Founders' Blacking.

To provide metal founders with & blacking possessing good
slecking and heat resisting properties, and to enable them
to produce castings with smooth skins of desired hues, the
inventor mixes sea weed, soa grass, or sea plants, in any con-
venient or desired proportion, with still coke, peat charcoal,
soft wood charcoal, gas coke, coked coal, ofl retort coke, coal
dust, soot, hard wood charcoal, or other suitable coke or
charcoal, or with lime, chalk, or clay, or with a mixture of
two or more of these substances. The seaweed may be added
in the newly cut, partinlly dried, dried, or dried and pulver-
ised state to the coke, coarcoal, lime, chalk, cr clay, the latter
being either in a rough or ground condition. The addition
of seaweed to coke, charcoal, lime, chalk, and clay in every
proportion, 0 long as the moisture is insufficient to cause
the mixed mass to form a paste in the process of reducing or
grinding or to cause the particles of the blacking when fur-
nished to adhere and form lumps, is beneficial either, first,
for improving the quality, or, second, for reducing the cosi.

This is an English invention recenily patented by J.C.
Sellars, Birkenhead,

—

SILVER SoAP ¥OR CLEANING SILVER AND BRITANNIA.—
One half pound of soup, three tablespoonsful of spirits of
turpentine, and half a tumbler of water. Let it boil ten
minutes; add six tablespoonsful of spirits of hartshorn.
Make suds of this and wash with it 3
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ON SOUND,

NY PROFESSON TYNDALL,

Last wook, Professor Tyndall delivered the first of o sorios
of lectures on sound to o large auditory at the Royal Institu.
tion,

Dr, Tyndall began by saying that sound makes itself
known to human consclousness by means of objective and
subjoctive phenomenn,  The objective phenomena exist on
tirely outsido of ourselves, and wro altogether independent
of uy; so sound, objectively considerced, 18 not sonsation nt
all; it is but a Kind of motion given to the air,  That motion
reachos the brain by somo process not yet unveiled, and por.
haps it will never bo given to man to unveil how the motion
produces sensation. A very littlo observation will show
that sound consists of some kind of mechanical motion, For
instance when o gun ig fired, say at Shoeburyness, the ob.
servors near the gan fool a shock which disturbs them from
head to foot, and sometimes the shoek is so great that it will
flutter an umbrella, Everybody also knows that glass win.
dowsmay be broken by loud noises, Sound also is evidently
n kind of wuve motion, and not something projected from the
sounding body; for instance when n gun 18 fired, and a por
gon i placed near it 8o as to be perfectly protected from all
projected portions should it burst, he still hears the nolse,

All the foregoing facts about sound might be learnt in
very early times, but before the knowledgo of the nature of
sound could progress to any great extent, it was necessary
thot othor gelences should grow and give their nid, The air
pump and other things had to be invented before the philo-
sophical mind could trace its way from facts to causes. By
means of the air pump it can be proved that iv is the air
which conveys waves of sound, The speaker then set a
small bell, driven by clock work, in motion in a very perfect
vacuum under the receiver of an air pump, but not n sound
was heard. The objection might be made, he said, that the
glass sides of the receiver cut off' the sound, but he would
prove this not to be the case by letting the air in gradually.
He did so and as the air entered, the tinkling of the bell
made itself perceptible, grew louder,and finnlly was clearly
heard all over the theatre of the Royal Institution,

The foregoing experiment, said Dr, Tyndall, might lead to
the impression that the loudness of the sound depends up-
on the destiny of the atmosphere. He then proved this to
be not necessarily the case by a very remarkable experiment,
He admitted air into the exhausted receiver, till a pressure
of only 2 in. of mercury was exerted inside, and in this par-
tial vacuum he set the bell to work. A faint tinkle could be
heard. He then let hydrogen gas into the receiver, so as to
greatly increase the pressure and density of the atmosphere
inside, yet instead of the sound growing louder, it gradually
became fainter. Thus increasing the density of the atmos-
phere diminished the sound. He then explained that air has
to be struck violently and sharply to produce a soand.
Waving the hand in the air, for instance, does not set up
sound waves, because the disturbed air hag time to flow
round to the other side of the hand, instead of being set in
that kind of wave motion which produces sound. Hydrogen
gas, ho believed to have the power of flowing round & vibra.
ting tongue moro rapidly than air, so that it is less ensily
beaten into sound waves; and this surmise, which was first
mooted by Professor Stokes, he believed explained the true
philosophy of the experiment he had just shown.

In some other experiments he took some long polished
wooden rods, and rubbed them with regined flannel, whereby
each rod in turn was made to give & musical note, In this
way he proved that deal conyeyed sound more rapidly than
oak, although oak is the denser wood of the two, 80 it is an
error to ascribe this power to density.

Professor Tyndall then ealled attention to the top of a thin
wooden rod projecting 2ft. into the air through the floor of
the theatre, He said that the rod went down through two
floors of the building, and rested at its lower end upon &
musical box. That box was then playing, and throwing the
rod into musical vibratory motion, which musiz, howover,
could not be heard in the theatre bocause the top of the rod
presented too small & surface to the air to got up good lond
sound waves. He then placed a guitar, on the top of the
rod to act a8 a sounding board, and instantly the playing of
the musical bo= could be, heard distinctly by ovorybody, A
piece of borxd instead of the guitar, anawered the same par-
pose whea it was placed on the top of the rod. Next, one of
his ssyistants played a fiddle, which wus placed in contact
with the lower end of the rod, and every time the lecturer
placed o bourd on the top of the rod the music could be
Loard.

e locturer next explained that gound travels more rapid.
ly through warm than through cold air, and whonever the
olasticity of the air is augmented, the vulm;lty of wound iy
sugmented likewise. A thotem|orature of 07 €, tho ve oelty
of round is 1,0004t. per second, and it nugments about 21, for
evory degroe C. added to the pressure, Lo velocity of nound
in air depends upon elasticity of the uir in proportion to ity
density ; the greater the olusticity the swifter Is the propaga
tion, the greater thoe density the slower 18 the propagation,
The veloeity is directly proportional to the square root of the
elusticity, It is inversely proportional to the square root of
the density ; hence, where elasticity and donsity vary in the
muno proportion, the oneé will neutralise the other us regards
tho volocity of kound. But that this law shall hold good, it
M necoswary that the dense air and the raro air shull have
the sume temporsture,  From the foregoing It follows that
given the velocity of sound in air, the temporature of the air
muy be readily calculated. If the molecales of wir bo sup-
posed to be balls held together by pprings, thon heating the
Air 18 tantemount to increasing the rigidity of the springs.

The very motion of waves of sound through air raises the
tompernturo of the air; thus a sound wave raises in its own
poath things which augment its rate of propagation,

T'"ho distance of n fired cannon or of a discharge of light
ning may be determined by observing the interval which
o apsos botween the flash and the sound, Hence, it 18 ensy
to soo that if o row of soldiers form a ecircle, and discharge
their pioces nll at the same time, the sound will be heard as
n single discharge by o person occupying the centre of the
olrelo,  But if the men form n straight row, the simultans
ous discharge of men's pieces will be a continuous kind of
ronr, A discharge of lightning along n lengthy cloud may
in thisg way produce a long roll of thunder; the roll of thun-
der must, however, be in part, at least, due to echoes from
the clouds,

The following was the most beautiful of the experiments
oxhibited in the course of the lecture. A thin thread of
light from the electric lamp was thrown upon a small mir-
ror, nbout the size of o sixpence, mounted on the top of one
of the legs of w large tuning fork. This mirror reflected the
line of light back, behind the lamp, upon a looking glass
which Professor Tyndall held in his hand ; this large mirror
reflocted the light as a bright spot upon a large white s reen
facing the observers. The vibrating fork gave a slight up-
and<down motion to the line of light, and the lecturer by
by moving the large mirror on its vertical axis, gave a hori-
zontal motion to the light, T e result of these was that a
series of very beautiful waves of light was seen upon the
soreen, and thus gave optical expression to the sound of the
fork,

+ D+ E—
PAPIER MACHE AND CARTON PIERRE.

The use of paper for various constructional purposes has
oceupied the attention of the savany, in many forms. We
have seen boots, shoes, panelling for coaches and other pur-
poses, coffing, and even guns, made of this material; but with
these exceptional and speculative adaptations of the material
wo have not now to deal, the subject of the present notice
being simply the use of paper in its various forms for archi-
tectural decorative purposes. It probably does not strike the
unpractical or unprofessional mind, when assisting at the
opening of some new theater, and admiring the decorations
of the house, and the enrichments of the front of the stalls,
the proscenium and the ceiling, that these are for the most
part hollow, and made of that most homely of all materials,
brown paper. Such, however, is, in the great majority of
cases, the simple fact; and we propose to give a short ac-
count of the manipulation of the material, and the method of
.18 adaptation,

The sweepings and waste of the factories are the materials
used, moistened with water with a litdle glue, and pressed in
& brass mold—this i8 papier macké (pressed paper); while
the cuttings of cardboard stewed to a pulp and ground to an
even consistency by steam roliers and cast in a plaster
mold, are the constituents of earton pierre (stone made of
card); and we quote Her Majesty’s Theatre, the Gaiety, most
of the new theatres in the provinces, and private mansions
in numbers throughout both town sod country, as instances
of itause. The brown paper for the papier maché is softened
in water sufficiently to allow it to be forced into the sharpest
angles of n brass mold previously coated with a light skin
of paper pulp which has been cast for the purpose, and has
thoe inside carefully chased. The sharpest curves and angles
of delicate foliage are thus reproduced ; and for all the light
er portions of the work, enriched moldings, beads, and foli.
ago, this is the material adopted, light strips of wood glued
to the back keeping the work in its place, and being availa.
ble for its fixing, which is simply & matter of nails and
scrows, For the heavier portions of work, suchas sofa or
table legs, large coffers for ceilings, trussos, figures, und the
more solid features, carton pierre is used. A mold is pre-
pared in plaster, which takes to pieces in the ordinary way.
This is, in the majority of cases, not filled up solid, but only
carefully lined by hand pressu~e with a thickness varying
from one fourth inch to one half inch, or perhaps a little
more, with the carton piorre in & state of pulp, It is allow-
ed to dry for & certain time; aud when sufficiently consolida.
tod for the mold to be removed, it is heated in o drying
room until hard, and the process is then complete, A similar
procoss of drying is applied to the papier maché; in fact,
they aro dried in the same room. As compared with ordi-
nury plaster, npon the question of cost, plane surfaces, or
work involving & large amount of repetition, can by more
chenply exocuted in plaster; whilo the most claborate und
expensivo enrichments ean be exceuted to botter advantage
in papior maché which has the great advantagoe of being
much more mansgeable in fixing, It can be prepared to any
pattorn, snd put together in the workshop; and its fixing
in elthor by glue, nails, or screws, The mess invariably st
tending the working of plaster is also avoided—a most impor
tunt olement in buildings finished, as is now so much tho
fashion, with the wood stained In its native color, and not
painted ; and the uss of water is avoldod—n great advantage
In now bulldings, where it is of importance that the seasoned
jolner's work should be kept as dry as possible,

Bofore dismissing the subject, wo may just allude to a ma-
terinl which, though neither papier maché nor carton pierre
15 used for some of tho same purposes, Thia is Desachy’s
pitent fibroun plaster. There is nothing new in the ma.
terinls employed; it isn combination of ordinary fine or com-
mon plagter, and canyas,  The plaster i cast very thin, less
than one-fourth inch, in & mould, and then upon the back of
it 18 laid the ecanyas, which becomes incorporated us it sots;
tho shape 1s supported by light strips of wood, lnid on at the
snme thme; and for the plain moldings and large panelling,

this systom gives all the ususl effect, combined with extreme
0 ’

lightness and facility for fixing, As an fostance, we saw o
lnrge circular molding, more than seven feet in diameter,
for surrounding s light, made in one plece, ready for fizing,
0o portion of the face of which was more than a quaster of
an inch in thickness, We may mention the ceiling of the
library of the new Record Office ag an instance of its use,
the apparently massive Gothic ribs, forming the groing be-
tween the skylight, being of this mater al, screwed to
wrought iron girders inxide, which really do the work. The
method combines great lightness with absolute security from
fire; and its cost is not such as to preclude ity being adopted
in any ease where it is desieable to attain o similar result,
In addition to the advantages alluded to above, as gained by
the introduction of theso varlous materialy, the demand for
which is increasing, we may notlee the question of rapidity
of completion as most important. Time, especially in con-
nection with theatrical matters, s of the first importance ;
the delay of a few months in the completion of s building
makes adifference of a whole season: and it would have
been impossible to complete any of the theatre recently open-
ed within some months of the time sctually occupied, had it
not been for the facility afforded for their decoration by the
use of carton pierre and papicr maché,—London Architeet.
e D+ A — .

Profits on Patent Sewing Machines,

The organization of a large sewing machine COI PATY ~
capital, five hundred thousand dollars—is being agitated at
Chicago, for the manufacture of the Secor machine, The
following statements in regard to the past and present pro-
gress of the sewing machine business are furnished by the
projectors of the new enterprise :

Up to 1860 there had been manufactured and gold in the
United States only about 104,000 machines of all kinds, In
that year, the total number made was less than 55,000 ma-
chines, of which Wheeler & Wilson made 21,000: Grover &
Baker, 10,000; Singer & Co, 11,000; Willeox & Gibbs, 7,500
all others, about 5,000.

The business was then in its infancy, still 25,000,000 were
invested in the manufacture; and these leading manufac-
turers have, since that date, so increased their grenl establish-
ments that in the year 1870 there were turned out more than
500,000 machines, & half million in & single year, and yet the
demand counld not be supplied. It isstated asa fact, that or-
derscame in upon these factories much faster than, even with
all their facilities, they can turn out the machines.

In 1870 Singer & Co., made and s0ld the enormous aggre-
gate of 140,000 sewing machines, and the others kept up their
proper proportion. .

These companies have their own factories and their own
own machinery and doall of their own manufacturing, aad the
cost at which a complete machine can be pat upon the mar-
ket, in working order, ready for sale, would be surprising to
the uninitiated. But if Singer & Co. on’y realized $10 profit
upon each machine, (which is less than half the real profit on
the cost) then the dividends in 1870 must have been 1,400,000,
or ten per cent on & capital of $14,000,000, all of which has
been sccumulated within ten years. At the same rate, the
profits on all the machines sold reached the great sum of
$35.000,000. But it is probable that the sam of $10 does not
umount to more than a third of the profit on a single machine.

These machines have not only become a necessity in every
family, but they are largely used in all the factories of boots
and shoes, clothing, hats and caps, etc., so that the merely
domestic demand does not amount to one fourth part of
the entire rmade; some of the large factories of New York
and New Englaad have in constant use from 200 to 1000
machines each. In the State of Massachusetts, in the manu-
facture of boots and shoes alone, $15,000,000 are annually
saved by the use of the sewing machine, and in New York
city, the clothing manufacturers save yearly more than
$12,000,000 in the same manner, and this applies with equal
forca to all of the various branches of trade where the use of
the needle is required.

There is no limit to the demand for ull first class machines,
and it has been estinated that before the expiration of the
next ton years, 1,000,000 sowing machines per annum will be
required,

It is generally understood by the publie, that sewing ma-
chine companies have made large fortunes; but we doubt if
the facts are not sufficient to show that the dividends declared
by the companies making the most popular machines, have
boen much larger than the most extravagant ones outside of
the ring have supposed,

The old companies accumulated their vast capital of mil.
lions out of the prodits of the business, and the principal
companios have doclared and paid dividends for years, of
from 70 to 400 per cont upon their capital stock, besfdes ac.
cumulating & reserved fund of an equal or larger amount, for
tho extenslon of their works and the general business of atoek-
ing their branch otfices throughout the country,

Of tho value of the stock in tho principal companios, we
would illustrato by stating tho face, that the par stock in
some of the best companivs five years old cannot be bought
for 2,500 por cont premium, wnd the value is entirely unknown
to thoe outside publie,

e D —
SExES OF THE LopstEi—A correspondent of Land and
Water, makos an nnnounm:lowbgzl: “l: ondomc'l 'lhli
the oditor of that r, to the effect ¢ o soxes of lol
ators can bo ruadll[;.?l?vwmﬂnod by the character of their
claws, since, In nearly fourteon hundred specimens oxaminod,
it was aacortained that fn the mals, the blunt, tufted claw is
always on the left side, and the sharpest sereate claw on the
right, a condition of things exactly roversed in the fomalo,
This, however, hng been subsequently denied, and the quos.

"tion, of determining the sex by means easily understood by

{ho laity, yot ramaing open.
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Our ongraving illustrates o vory simple device intended to
roplace scissors in the cutting of thread while sewing, and
foruse on counters for eutting twine, ote, In the tying of

Fig. 1 shows it attached to a lady's dress, and
Fig. 2 shows it attached to a counter.  When fastened to the
dross, It s secared by sewing, or by a hook formed for that
purpose on the upper end. Serews are used to fasten it to
the counter,

It consists of a metal hook, A, formed as shown, with a
small blade, B, the vertical sides of which fit in recesses
formed in the bent part of the hook, and are held there by
the springing together of the opposite sides of the hook.
By springing the hook open slightly, the blade is casily re-
moved for sharpening. The upper and catting edge of the
blade is inclined backwards, as shown, so that the thread
glides along over the edge of the cutter, and is thus more
easily severed than if pulled straight down over the edge.
The implement may be attached to the waist of the dress of
the operator.

To avoid using the scissors, which necessitates the releas.
ing of the work with one hand, ladies have very generally
adopted the injurious process of biting off' threads. This
pmctice damages the teeth, and ought never to be employed.
The deviee herewith presented will enable the thread to be
severed without releasing the work, and thus obviate the
bad habit alluded to.

Patented through the Scientific American Patent Agency,
by J. J. Henry, assignor to Henry & Williams, corner Pearl
and Baltimore streets, Baltimore, Md., whom address for
further information.

-
APPARATUS FOR CARBURETING HYDROGEN GAS.

Jacob Ambuhl, of Morristown, N. J., has invented an ap-
paratus for carbureting hydrogen gas. A tank in which the
hydrogen gas is generated, of a capacity which depends upon
the amount of gas to be supplied, or, in other words, to the
number of burners to be supported, has a top plate or cover
connocted with the top of the tank by a rubber connection,
#o that the cover may yield to, or raised by, the pressure of
the gas which is forced out by the weight of the cover.

From a hook attached t» the cover is suspended a wooden
basket to receive iron filings or turnings. The bottom of the
basket is perforated to allow water or dilute sulphuric acid
contained in the tank to have free access to the iron contained
in the basket. Beneath the perforated bottom is placed n
close bottom to receive any small pieces of iron that may
drop through the holes in the upper bottom, in order to pre-
vent pleces from dropping to the bottom of the tank.

The tank is filled and emptied through a stop cock as may
be required, and is provided with a glass gage pipe, in which
the water or acid stands at the ssme hight as in the tank, so
that it may be conveniently scen when the tank has been
sufficiently supplied.

The hydrogen gas passes from the generator to the car-
bureter throngh o pipe connected with the tank by n three-
way cock ; one of its openings being co-nected with the tank,
the second with the pipe, and the *ird being loft free; and
s0 arranged as to point towards « stand attached to the cover
and holding a platinum sponze,

When the tank has been charged, the cock is so adjusted
that the air in the tank and the hydrogen gas, na generated,
may oscape through the open way or branch, and impinge
upon the platinum sponge, which will become red hot when
the air has all escaped from the tank and pure hydrogen ig
escaping. The cock is then adjusted to cause the hydrogen
to pass through the pipe to the carbureter,

The body of the carbureter is formed of a series of ten,
more or less, shallow rectangular pans, set parallé with
each other, securely soldered together, and filled with granu
inted charcoal. The pans have openings formed through
them, near the ends of their upper sides, and the first pan
or compartment is connected by a short return pipe with the
second pan or compartment, The first compartment is filled
with granulated charcoal and soda, and with this compart-
ment Is connected the pipe leading to the genemtor. The
earbureter is supplied with gasoline or other suitable light
hydrocarbon oll, which passes through the middle part of
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the pans near one end, throngh a pipe perforated with nu-
merous holes, apening into all the pans except the firat one,

The hydrogen enters the first compartment, is purified by
the sodn, and passes thenee into and elrenlates through all
the compartments, where it becomes enrburctod, nud escapes
from the last compartment into a pipe, through which it
passos to the burnors,

Any water that may form in the first compartment, or any
purplus oil that may remain in the other pans or compart.
ments may be drawn off through sultable cocks,

L ———
IMPROVEMENT IN STOOK CARS,

Uoorge Washington Fox, of Loramlo Territory of Wyo.
ming, has inventoed o now and upoful improvement in stock
ears, which will, we think, commeoend itself to stock shippers,
and as n sanitary benofit to the publie at large.

The invention provides for the better transporting of
beof eattle, from the western prairios, mountaing, and
valleys, to the senboard markets, without suffering, or having
to unlond or relond them, thereby delivering them to the
markets in a gound, henlthy condition,

The invention will' be valunble, also, for shipping horses
or mules, Water buckots or troughs are supplied by hose,
connected with a tank, the hose connecting with pipes to re-
ceive and conduct the water through the car, and connecting
with sections of pipe or hose to conduct the water to the
troughs,

The timbers for the roof are framed together, so that the
rafters and the cross pieces form openings for doors on the
roof, ono half of which are over a loft floor, and one half
over a feod rack, giving space to reach the provender and
fill the feed racks from the top of the ear, over which open-
ings are made through the floor of the provender space at
the top of the car,

A pipe extends from the bottom of each trough or bucket,
down through the floor, with a cock at the end to hold the
water, or to draw off the surplus water in freezing weather,
The water i8 foreed to each trough or bucket at the same
time, by the pressure of water in the tank with which the
hose is to be connected at the stations,

Wire nettings are employed to keep out sparks of fire,
and flies during warm weather, while affording the required
ventilation,

The partitions between the stalls are made of hard wood
plank, the ends of which slide in the grooves of the posts.
The partitions have a hand hole at either end, by which they
can be removed without entering the car by using the pike
liooks, one man being at each side of the car to place a pike
hook in the hand hole, raise the partition to the top of
post, and take it out of the groove at the niche for that
purpose.

Gentle stock may be loaded in this car all at one door, by
having the partitions down, and putting them up as the ani-
mals are led to their places; they may be unloaded in the
same manner, by taking the partitions down as they are led
out. In shippiong valuable stock, every alternate partition
may be taken out, thus giving them double stalls. Wild,
ferocious stock can be put through the doors in their respec
tive stalls, after which there is no need of entering the car
to take care of them. In unloading ferocious animals, it is
necessary to use the pike hooks and remove the partitions,
held by the posts, for letting out two animals at a time, each
passing out at the door the other came in at, or passing near-
1y directly forward through the car, instead of backing them
out; the next are led out in the same manner, and so on to
the last,

S ——o-—

REAT'S IMPROVED DESIGN FOR NECK-YOKE RING
AND SLIDE,

The design shown in our engraving possesses advantages
over the old style ring, which will appear on reference to the
engraving, in connection with the accompanying description.

The part, A, screws into the end of the neck yoke, in the
usual manner. The ring, B, is made of an elongated angular
shape, as shown, and has pivoted to it, at C, a slide, D. This
slide is made with a broad surface, upon which the breast
strap draws; the method of pivoting allowing any ordinary
motion of the ring to take place without any sliding of the
strap on the ring and consequent wear. The strap is, more-
over, kept smooth and flat on the slide, which also adds to
its durability.

Patented, August 9th, 1870, through the Secientific Ameri-
can Patent Agency, by Robert L. Reat, of Charleston, 111,
whom address for state, county, or other rights,

—

Tue recent dry weather has had the effect of producing
such a demund for hose pipe that the New York Belting
and Packing Company find it difficult to supply the demand

although they turn out over ono mile s day-

HIRE'S PATENT TABLE HINGE,

Our engraving represents an improvement, pate
25, 1871, It connists of & wrought or malleable east
hinge for table leaves. One end, C, Is of the same size an
shape as the hinge now in use, and is serowed to the leaf
the same manner; the other part, A, is fastensd to &%
by a cast iron plate, and slides on a gum or spirl spring, B,
as shown, FA

The joint is made byumln. down a mm&ﬁ

table and leaf, thus entirely doing away with the M‘

the only troublesome and expensive part of the table as now
mado, and the only part that gets out of order, The cost of

the hinges over those of the old style is trifling, and the bevel
can be worked and the hinge put on, thereby completing the
joint, in a very few minutes, by any ordinary mechanie, The
positions of the joint when the leaf is dropped and extended
are respectively shown at D and E.

For rights, or other information, apply to Hires, Ringo &
Co,, Columbus, Ky.

- -
PLOWING AND CULTIVATION OF CROPS BY STEAM,
IMPROVEMENTS WANTED,

We publish in another column an interesting deseription,
by Horace Greeley, Esq., of the practical operation of steam
power in agriculture, as now worked in Lonisiana, near Now
Orleans. Mr. Greeley is at present travelling in the South,
and his letters to the Zrfbune contain much useful informa.
tion.

The importance of steam in plowing is well illustrated
in the example which Mr. Greeley describes, whereby the
furrows are turned to a depth of two feet, when before, with-
out steam, & depth of six inches only was attainable. The
practical result of the steam plowing is 2,000 pounds of sugar
per acre, against 800 pounds by mule plowing.

He shows that an equally important gain results from the
use of steam in the cultivation of the crops,

The general adoption of steam for the purposes of agricul-
ture would add incredibly to the wealth of the nation. If it
works so well and profitably in the hands of the colored Ja-
borers of the South, we see no reason why it may not be
be adopted with equal success in all parts of the country.
But it is clear that the mechanism needs to be simplified and
reduced in cost,

We call the attention of our readers to the subject in the
hope that it may be carefully examined and studied. A great
and important field for invention is here opened for the in-
genious.  Steam plows, steam seed planters, steam cultiva-
tors, and steam harvesters, are wanted everywhere. But our
farmers must have small, strong, simple, and reliable ma-
chines,

-
What Is a Carat?

The carat is un imaginary weight, that expresses the fine-
ness of gold, or the proportion of pure gold in a mass of
metal; thus, an ounce of gold is divided ‘nto 24 carats,
and gold of 22 carats fine is gold of which 22 parts out of 24
are pure, the other two parts being silver, copper, ur other
motal; the weight of 4 grains, used by jewelers in wé.‘thng
precious stones and pearls, is sometimes called dinmond weight
—the earat consisting of 4 nominal graing, a little lighter
than 4 graing troy, or T4y carat grains boing equal to 72
graing troy, The term or weight carat derives its name
from u bean, the fruit of an Abyssinian tree, called kuora.
T'his bean, from the time of its being gathered varies very
little in its weight, and seems to have been, from a very re-
mote period, used as a weight for gold in Africa, In India
also the bean is used as a weight for gems and pearls.

-

ARTESIAN WELL—(ireat trouble and expenso has hereto-
fore been experienced by the Union Pacific in supplying
their stations and cars in the alkaline district with water.
The extent of territory from Rawlins to Green river—136
miles—had to be provided for entirely by water transported
in cars. Mr. T. E. Sickels, the General Superintendont, was
of the opinion that purer water might be had if a well were
sunk deep enough, and a recent experiment has justified his
view. The Omahn Daily Herald, May 10,71 says it has a spec-
imen of] soft, pure water, from a well which has been sunk 350
feet deep, at Point of Rocks. This is 805 miles west of Omaha,
and is in the heart of the alkali district. The supply of
water is plentiful, and it rises to within eleven feet from the
top of the well,

-
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Importance of Advertising.

The value of advertising 1s so weoll nnderstood by old established business
firms, that a hint to thom Is unonecessary ; but to persons establishing a new
businoss, or having for sale & new article, or wishing to sell a pateot, or find
A manufaoturer to work It: upon such a class, we would Impress the lmpor-
tanco of advertising, The next thing to be considered Is the mwedium
through which to do it,

In this matter, discretion I8 to be used at first; but experience will soon
determine that papers or magazines having the largest clrculation among
tho class of persons most likely to be luterested {n the article for sale, will
be the chieapest, and bring the quickest returns. To the manufacturer of ail
kinds of machinery, and to the venders of any new article In the mechanioal
lne, we belleve there I8 no othier source from which the advertiser can got
a8 speedy roturns us through the advertiaslng columns of the SCIEXTIFIO
AMERIOAN,

‘We do not make theso sugeestions merely to Increase onr advertislog pat

onago, but to direct persons how to Incrense thelr own business,

The SOIENTIFIO AMBRIOAN hos o cfrculation of from 25,000 to 8,000 coples
por woek largor than any other paper of Its class in the world, and nearly as
lorgo as the combloed clroulation of all the othor papers of Its Kind pub.
1ished.

PAINE'S ELECTRO-MOTOR,

In recont numbers of the SCIENTIFIC AMERICAN, we have
given sccounts of the extraordinary claims put forth by Henry
M. Paine and friends, concerning his improvements in electro.
magnetioc machinery. They assert that his engine, now run.
ning at Newark, N. J,, develops two horses’ power by the use
of a battery of only four ordinary telegraph cups; and, fur
ther, that any desired degree of power muy be obtained with
the same four cups, simply by multiplylng the number of
magnets,

Tn other words, Mr, Paine has discovered the perpetunl
maotion, and found the long sought philosopher's stone.

This absurd proposition hns been received, yen, swallowed
whaole, by persons who have heretofore enjoyed reputation
for common sonse, if not sagacity, in things sclentifie.  But
this easy eredulity in the present case, shows that they have
been over-rated.  They belong to that large olass of individ-
uals, intelligent and sound in ordinary mattors, but in whoso
neinds there rons a veln of lunacy upon the perpetunl motion
aestion ; the result of careless and deficlont tralning in sei-
entific principlos. From this clags, Mr, Paino will draw fol-
lowers and money; in fact, e hos alrendy dono no, with
much succoss, unloss wo aro misinformoed,

The exhibition of the origion] maching, which, for a time,
was opon to o favored fow who had money to Invest, s now
closed, for tho purpose, it is stated, of perfecting propurations
1o ghow the improvemonts on & more grand soale.

Mr. Paing’s patents have been assigned to a joint stock
company, capital three milllons of dollare, called the Palne
Electromagnotic Eogine Company ; and thoy are now busy,
at Newark, in building a new machine, by which thoy expect
10 convert all such doubtors s the SCIESTIFIO AMERICAN,
and bring the world in gonoral to o realizing sonse of the
astounding nature of their discoveries,

 The company I8 suid to bo composed, for the monst part, of
gentlemen of wealth, who aro abundantly able to lose any
amount of monoy that they chiooss to subsoribe, It is to be
hoped thut they will be liberal in their estimntes, nnd glve
us an example of the mechanism on sealo sufliclontly largo
and brilliaut to attract the attention of the world. It is only
by the exhibition of the most striking examples of absurdity
and fullure, that the malady to which wo have alluded can
R " W

b’w wpm new machine is to be of five hundred

horse power, and is to run, as before stated, with only four
cups, at a cost of about twenty cents a day, and is to be ready
for operation about the 4th of July next; after which date,
unless the company should be disappointed, steam bollers
will be no longer wanted, horses may be turned out to grass,
and workmen may take things easy. Their places will be
supplied by electric engines, electric horses, and magnetic
Inborors,

During the bric! interval that remains before the inaugura.

- | tion of this great electromagnetic revolution, we have thought

it best to prepare and enlighten the minds of our readers con.
cerning the nature of the mechanism by which the Paine
Company expect to accomplish so much. We have, accond-
ingly, provided a series of engravings, representing the salient
points of Mr. Paine’s improvements, which we print on an-
other page, together with his own explanations of them, as
presented in his patents,

These patents embody several apparently good improve-
ments in electro-dynamics; but we are unable to detect in
them anything that is likely to turn the world upside down,
in the astonishing manner that Mr. Paine and his worthy co-
adjutors so confidently predict.

B
THE NEW SYSTEM OF PIERS FOR NEW YORK.

It seems at last that the Dock Commissioners have resolved
upon definite action in the matter of the improvement of the
docks and piers. Many plans have been submitted to them,
but it is finally announced that the one adopted will be that
of a magnificent street, completely surrounding the water
front, to be in width not less than 150 feet in any part. The
river front is to present & solid wall of granite masonry, in
combination with #on, which has proved its value for this
purpose in many European harbors.

The plan is a very expensive one. Its cost is estimated at
about two and one half millions of dollars per mile. The
building of docks and piers is, however, essentially a costly
undertaking, and we are inclined to believe that the plan

i1 | proposed could hardly be replaced by another, embracing

greater durability and convenience at less cost,

In any system of public works, durability is an element
that should be considered of primary importance; especially
in structures where frequent repairs entail interruption to
business.

The depth of water along the frontage is to be not less than
twenty feet. From the granite wall will project piers, from
three hundred to five hundred feet in length, and from sixty
to one hundred feet wide, according to situation. The super-
structares will be, for the most part, of timber, supported on
iron, stone, or timber pillars, but having at the head of each
pier a column of solid granite masonry the fall width. Itis
stated that some of the piers will be constructed wholly of
iron, and a limited number entirely of stone.

The iron columns are to be hollow and six feet in diameter,
80 that men may enter them to work, while sinking them to
their permanent foundation. Each pier will have three rows
of these columns, which, when sunk to bed rock, will be
filled with a concrete of stone and cement. The spaces be-
tween the piers will be two hundred feet in width, The
sowers are to be carried through under, and made to dis.
charge their contents at the outer ends of the piers, 50 as not
to fill up the slips.

The completion of this work is not intended to be accom-
plished at present, but it is designed to at once carry out the
system from Grand street to East Fourteenth street, on the
East River, which, it is stated, will give a pier length of
twenty-one and one half miles, and will for a long time to
come amply accommodate the commerce of the port.

It seems to be the general opinion among those qualified
to judge of the merits of this plan, that it is one of the best
that could have been adopted, and it is estimated that the
ndditionnl rents will pay the interest on the bonds to be
issued; without advancing the rates at prasent demunded.

The completion of this great work, and that of the East
River suspension bridge, together with the removal of the
Heoll Gate obstructions, will render the East River famous for
the engineering skill devoted to its improvement,

There is, however, one point which the system proposed
does not cover, It makes, so far as we can see, no provision
even in anticipation of any disposal of sewage, other than its
dischargoe into the river as now practiced. The results at
tained by soveral processes, particularly that known as the
“A. B, O, process,” in which sowage is troated by the use of
alum, blood, snd elay, indicate that the time is coming when
the dischargod Alth of citles will bo used to restore fortility
to impoverighoed lands instead of being allowed to polson the
wator about docks and plers. In constructing a work of such
pormanenco a8 the one under consideration, it would have
boen wiso to have anticipated the futare employment of im-
proved mothods of treatment in such a way that their appli
eation would not entall expensive alterations, This could be
done without increase of first cost to any noticcable extent,

B
DOCTORING IRON,

The attompts made, from time to time, to obyiate the pro.
cess of puddling, in the manufacture of iron by doctoring,
aro, while thoy have some warrant in chemistry, still sutire.
ly empirieal. Tho two principal substunces sought to bo re-
moyed—carbon and phosphorus—possess strong affinities,
and form combinntions in the metal, very difficult to break
up. Thelr presence in undue quantity produces qualities in
Iron which unfit it for many purposes; and, practically, only
oxygen, sdministered in large doses, has, as yet, boen ablo to
remove theso undesirable clements, The introduction of
oxygen mixed with nitrogen, as In atmospherie air, is the o8
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sentinl featare of puddling and of the more recent Bessemer
process. In the Heaton process, which has now ceased to
attract much attention, the oxygen was introduced in the
nitrate of sods employed, the salt, being decomposed by the
heat, yielding its oxygen to the crudities contained in the
motal, and forming with them gases which passed off. In
the Ellershausen process, oxygen is introduced in the oxide
of iron employed in making the pig blooms. The Peters
process, which, we understand, is soon to be put into practi.
cal operation in Rhode Island, is a new way of introducing
and controlling the admission of oxygen.

Thus we find that oxygen ix the giant of the chemistry of
iron. This fact, however, is not, and should pot alone be, &
bar to experiments with other materials, although the uni-
form failure which has attended dosing with chemicals, is,
to say the least, discouraging. There would be more hope
in this direction were our knowledge of iron more complete
than it is. There is scarcely a field of industry more beset
with difficulties and perplexities, than that of the iron man-
ufactare. So manifold have the varieties of iron and steel
become, that no one knows where to draw the line of dis-
tinction between them, and the terms have become entirely
too indefinite. There are so many things called steel, that
no one knows where to say ron leaves off and steel C

There are also mysterious reactions and physical changes,
in the condition of these metals, yet unexplained, upon which
more light must be shed before the use of chemicals, salts,
ete., can be intelligently applied.

To attempt to doctor iron is, then, to grope in the dark
The attempts may add to our stoek of knowledge, but there
is little prospect of their revolutionizing the processes now
employed. For this reason we accept with muach sllowance
the glowing statements indulged in by some English journals,
in regard to the Sherman process, and also that of s centml
New York paper, which now lies on our table, contsining an
enthusiastic encomium of what it calls the * Bendell ™ iron,
which, it states, is produced by dosing, the drugs and medi-
cines employed being exceedingly cheap, but the names of
which are not given. The sanguine author of the article in
question regards the process as destined to revolationize iron
working throughout this country. We hope it may—but for
the reasons above assigned, we doubt it.

- —
MENTAL EMACIATION,

A strange title, do you say? ‘What new disease is this?
Not by any means a new disease, dear reader, but one aston -
ishingly prevalent. The number of men whose minds are
weaker and smaller at forty or fifty, than when they were
were twenty-five, is legion. Their bodies are sleek and
plamp, their purses, many of them, are fat; both have been
well nourished ; but their minds are in a feeble, emaciated
condition, unable to cope with the great questions of this
pre eminently advancing age.

Engage them in conversation upon any topic involving
much grasp of thought; propound to them any one of the
great problems of vital importance to the human race; you
shall see how their minds shrink from effort they are incap-
able of performing; and how they fall back upon the sup-
ports of old superstition and prejudice, and there find rest
from the labor such questions involve. This general mental
emaciation is one reason reforms move so slowly. The best
and strongest minds are tugging at the mysteries of nature,
and expending their energies in physical researches. Some
intellectual giants are also grappling with problems of social
constraction, political economy, and morals, bat, as their
teachings are directed mainly to the mentally emaciated, they
make but little headway in correcting existing evils. Men,
in the hot pursait of wealth, which is the most absorbing of
present human aims, neglect systematic thought, feed their
minds upon little else than the sloppy pabulum of sensa-
tional daily papers, and become mentally starved. How fow
there are that can safoly think for themselves upon any
subject not immediately related to their profession or calling!
What millions might be counted, who might far be:ter shut
their eyes and accept withont thonght the conclusions of
such men as Mill and Spencer than even to attempt to reach
a conclusion or form a definite opinion from their own
thinking! el

Talk with men engaged in professions which imply greater
breadth of thought than ondinary business occupations, and
Low often you will hear tho admission, that their habits of
thought have unfitted them for correct thinking npon topics
which require systematic thought, and strictly logical method !
Ask nine out of any ten, soloctod at random, what is their
roligious belief? and you will find that they either have nons,
or that they accept a creod they cannot comprehond
plain.  If they vote at general elections, the msﬂdw
hastily formed opinions, for which they have never songht
good and sufficient reason, Somebody’s plausible speech,

to influence their action; and so they give their minds the
rest they crave, and trast to luck that nmdl come right
in the end. Mlnymgoh‘uw similarly trust
ing that their future will all come out right—hoping that it
will—which they call having faith; and when they suppose
themselyes to be trusting In God, they are simply trusting in
luck, 5 o
Honeo it follows that socts and ereeds multi I
prospor in polities, religlon and modicin 50 1
only find it nocessary to assert, with show of anthority
with simulation of knowledge, to win numerons ( !
The majority of men prefer to have other people th
or pretend to think for them. Glittering ]
oither mean nothing, or mean MM’
formulas of action, and ropoated as maxims for

of individual conduet, If such a formula be stiae
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some bold eritic who sees ite hollowness, the masson who
have acoustomed themselves to blindly follow, eling to it
M‘mﬂl 1o give up that which has saved them the labor of
m‘h‘ an independont opinion, and dreading the montal

flort which the formation of new opinions, or tho selection of
another formula, wonld entail,

So the world moves slowly in some respects, but it moyes,
There remains an immense amount of suporstition, but day
begins to dawn. People are not so casily led blindfold as
they were a century ago, and the rights of individual con-
science begin to assert themselves,

B

STEAM ON THE ERIE CANAL--ANS WERS TO QUERIES.

We call attention to an able paper read by George Ed.
‘ward Harding, C. E., before the Society of Arts, in London,
May 10, of the prosent year. The paper is entitled “ The
Application of Stesm to Canals,” and gives n great deal of
practical information, usefal to inventors at the presont
time.  We shall publish it in parts.

‘We also take the present occasion to answer a large num-
ber of queries relative to the dimensions and modols of
canal boats. The largest boats are 96 foet long, 17 feot 8
inches in width, and 9 feet in depth over all. Their groatost
draft is 6 feet, as prescribed by law, and they will earry 240
tans of freight.

The bridges are 11 feet from the water; that is, this is the
least distsnce allowed. The mean depth of the canal be.
tween the bottom of the banks, is 7 feet,

The model of the boats may be described as an oblong
box with vertical sides, and having all the corners slightly
rounded. To propel such a boat, when loaded, at a rate of
three miles per hour, would require not less than sixteen
horse-power, taking as a basis for the estimate, the fact that
two horses now scarcely make more than a mile and one
haif per hour when the boats are loaded to full capacity,
and that the resistance of fluxds increases as the cubes of
the velocities of bodies moving through them.

From this it will be seen how visionary it is to suppose
that any boat of this model can be propelled, when loaded,
at five or six miles per hour, without reducing its freight
earrying capacity more than can be allowed. To propel such
& boat at five miles per hour would requirea power of nealy
seventy-five horses, not making the least allowance for wasto
of power, which always takes place in any method of steam
propulsion. To propel it at six miles per hour, would re-
quire one hundred and swenty-eight horse-power.

Another query, in which many are interested, is: what
does the law, offering the prize, mean by the “ Belgian sys-
tem” of propulsion? We will give an engraving of this
plan in our next issue, Meanwhile we will say, that the
plan is the invention of Baron Oscar de Mesnil and Max
Eyeth. who patented their inventions in the United States,
Feb. 9. 1860,

It consists essentially of a rope, laid on the bottom of a
canal, which is simultaneously wound on and off & drum, at-
tached to the boat and turned by steam or other power,

In answer to other inquiries, we giveit as our opinion that
the meaning of the lsst clause of the first section of the act
suthorizing the prize, excludes all use whatever of the banks,
and confines the means of propulsion to the boat itself, and
the propeller must be made to act either upon the water or
the canal bottom.

The commissioners have not held their first meeting, and
have as yet no office in this city. As soon as they take action
of any kind, our readers will be informed. The chairman of
the Commission is General George B. McClel'an, aud his of-
fice is at the Department of Docks, 348 Broadway, New York.

= —
PLOWING AND CULTIVATING BY STEAM.

Horace Greeley, editor of the New York Zribune, is now
on 4 tour in the South, and, in a recont letter to the above
paper, describes s visit to a plantation fifty miles below New
Orleans, where the manufacture of sugar is a specialty. The
plantation, Magnolis Grove, is 3,000 ncres in extent, and the
owner, Mr, Effingham Lawrence, conduets all the operations
on & Iarge scale, nod in an enterprising manner.  One thou-
sand acres are actually cultivated. Fowler's plowing muchin.
ery is used, imported from England. The plows are drawn
across the field by two thirty horse steam engines, provided
with drums, on which the wire ropes that operate the plows
are wound. One engine is placed on each side of the field,
and the drums alternately wind and unwind the rope, draw.
ing the plows back and forth between the engines,

“The ground,” writes Mr, Greeley, “ was cane stulible,
heavily ridged or hilled to countersct oxcoss of moisture,
with the * trash * of last year's crop lying botween the rows,
and constantly clogging and choking the plows, often requir.
ing the machinery to be stopped in order to clear them., The
subsoil—never disturbed till now—was a g lutinous clay loam,
compscted by sixty years treading of heavy mule teams, so
wet that it came up unbroken, as if it were glue, and about
a# easy to pulverize as so moch sole leather. So obstinate is
it that Mr. Lawrence had reduced each gang of plows to two,
lest his engines should be stalled, or his wire ropes broken,
These two each cut s furrow sixteen inches wide, and fully
two feet In average depth; had the surface been level, they
would have averag.d twentysix inches. They were drawn
across the field (576 feet) faster than most men would like to
walk. Three men were required to keep them in place, and
elear them "of the choking trash,’ which I would have
burned out of the way, though I, had I been plaster, would
have preferred to have it buried, as they buried it.  Against
all these impediments, cach set of machinery was plowing
from five to six acres per day—plowing them two feet deop,
remember, and thus relieving them of the generally super-
abundant molsture, as shallow plowing, or oven ordinary wub-
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soiling, never did and nover can. Mr. Lawrence, upon land
thus plowod, makes an average of 2,000 pounds por acre of
sugar, where he formorly made but 800 pounds,  And he
rogards himself as yet on the threshold of steam cultiva.
tion,

“And oven this was not the best he had to show us, In

other flelds, perhaps half & mile distant, other muchines
were cultivating cane by steam. [ belleve the like of this
has not yet been done elsewhere on earth. The rows of cane
are mll_; soven feet apart; the plants now fully a foot in av.
erage hight, A locomotive engine stands at either end of the
field, moving forward or backward by a touch of the hand of
the nogro boy standing upon it and looking out for signals,
Tho caltivator is composed of five or six ordinary home cul-
tivators, enlarged and fixed in & frame, whereof the half that
that has just stirred the earth to a depth of two and a width
of five foet is lifted clear of the ground on reaching the en.
gine which draws it, while its counterpart is brought down
to its work by the plow guider gtopping upon it. At n sig-
nal, the boy at the other ond of the ficld, or “ land,’ starts his
engine, and begins to unwind his wire rope, and uncoil or
psy out that of the drum beneath the opposite engine, pull.
ing the cultivators through the earth as they are gulded
nearer the row that they were kept further from ns they
passed In the opposite direction. Huaving thus thoroughly
pulverizod the space between two rows, by traversing it
twice, the engines move forward to the next space and re-
peat the operation; and so on till nightfall. Mr. Lawrence
asgured me that one such thorough working answers for the
season ; whereas, while tilled by mule power, every cane
field required working six times per season, at intervals of
fifteen days. A setof machinery and hands tills about twelve
acres per day. I judge the cost of thisday's work, including
fuel and wear of machinery, ranges from $25 to $30. This
is far below the cost of repeated workings by mule power,
while it is far more efficacious. The land plowed and tilled
by steam is far dryer than the rest. Mr. Lawrence considers
his thousand acres under tillage worth $100 per acre more
than they would be but for steam culture. He will keep his
two sets of plowing machinery at work, not only throughout
cach day, when the earth is not too sodden, but (by relay of
hands) throughout each night also, when the moon serves,
Steam tillage of growing crops, being a nicer, more critical
operation, will be confined to daylight.
“I close with an avowal of my confident belief, that Mr,
Effingham Lawrence has rendered au immense service to
American agriculture, especially that of the Prairie States,
by demonstrating the benefits not merely of steam plowing,
but of subsequent steam tillage, and that the day is not re-
mote wherein the “barrens’ of Long Island and New Jersey,
the rich intervales of the Connecticut and the Susquehanns,
will be profitably plowed and tilled, to a depth of 24 to 30
inches, by steam power, and that far larger and surer crops
than those of the past will therefrom be realized.”

— - —
The Birmlugham Gunmakers' and Inventors® Club,

At the first general meeting of the Birmingham (England),
Gunmakers’ and Inventors’ Club, the President, Mr. A.
Wyley, delivered an address in which he reviewed the posi-
tion held by gunmakers and other mechanics; noted the
difficulties which beset the trade, and suggested means by
which these might be alleviated or overcome. He said that
“the manufacture of firearms at the present day, involves a
wider range, if not a greater amount, of knowledge than any
mechanical pursuit, if we except the more scientific manu-
factures, such as those of optical, geodetical, and astronomi-
cal instruments.” Referring to the drawbacks of the manu-
facture of firearms, Mr, Wyley said that, “ First of all, the
trade, especially the military branch of it, is, in its nature,
exceedingly spasmodic and irregular; at one time utterly
stagnant, at another in n perfect fever of activity. During
the period of slackness, men take to other branches, some
times to totally different pursuits. When the trade suddenly
revives (and the transition is always sudden) these men re-
turn to thoir former posts, but, of course, not so efficient as
if they had remained fo it all along. This is one cause of
the indifforent work that is always turned out when any sud-
den demnnd arises.” The gunmaking trade had not taken
the position in public estimation that it might occupy, and
its leading men were ranked far Helow civil and mechanical
engineers, Many causos have contributed to this, but clear-
ly one of the foremost is the utter want of unity or cohesion
in the trade,  In almost overy case, the individual interosts
of its mombers seem the only motives of action (and even
these intorests are poorly understood), while those of the
trade and of the public are totally disregarded. These
causes have kept tho masters in the gun trade at arms
length from each other, and they naturally endeavor to
to keep all those in any way dep ndent on them in the same
state of isolation ; and so it happens that no one knows or
cares what his next neighbor is doing, Hence it is that
blunders innumerable are made, costly experiments repeated
over and over again, although the question, to solve which
the experiments wore mado, may have been settled years
before. From this sonrce arlse endloss multiplication of
patterns, all sorts of useless bores of barrels, all sorts of
rifling, and that inability to judge of the cost of manufacture
of anything out of the usual course of their own experience
which often leads masters to give unduly low estimates,
thess necessarily ending in serewed down prices and inferlor
work, If those engnged In the gun manufacture, wero ani
mated with a spirit of brotherhood—if they were to unite
and cooperate, many great lmprovements would be eflocte ]
by systematising the de.ally of the trade To bring about
# closer unlon among the aotive members of the the trade, Is

the prineipal object of the Gunmakers’ and Inventor's Club,

” \

The following is from the Washington Morning Ohvoniele :
When the Saginaw was wrecked on Ocean Island, lnst
October, o boat saved from the wreck was started for 7‘0’0
luiu to seok aid to resous the crow from that island. The
boat foundered in the surf when near her destination and all
of the crew perished save ane, who tald the tale of the Sagi-
naw’s fate, and had relief sent to the shipwrecked ecrew.
The length of time which elapsed before suceor came, caused
such apprehension in the minds of the sufferers on the Pacific
Island, that they fitted out another boat to tempt the perilous
navigation of nearly 1600 miles. This work on the boat
went on well; but they had no sextant, the only one saved
from the wreck having been taken in the other boat, Second
Assistant Engineer Herschol Main, U. 8. N, of this city, who
was among the shipwrecked, collected from the débris of the

wrack cast ashore, n varioty of matorials, from which he con:

structod n soxtant with such tools as he could improvise, and

which has been tested and found necurate,

Mr. Main exhibited considerable ingennity in
an instrument so delicate and intricate under such disadvan.
tngeous circumstances, and has given an additional proof by
his achieyement of the truth of the old adage that necessity
in the mother of invention,

The muterial uged in the construction of the sextant consists
of n piece of n steam gage, n piece of zine, some smull pivces
of bruss filed to suit the different portions of the intrument,
rivets made from any material found, and the mirrors ne-
cossary, from such pieces of looking glass as were washed
from the wreck. These last were set in frames of brass
desk locks, and all the work was principally done with &
pocket knife and rough tools made for the occasion.

This instrument is now in the possession of Mr. King,
chief of the Bureau of Steam in the Navy De.
partment, and can be seen by all who take an interest in a
curiosity which exhibits such skill and mechanical ingenuity
ag is rarcly found under such difficulties, -

There happened to be no necessity for s practical test
the instrument, for by the time it was completed and
second boat ready to start, relief arrived and the shipwrecked
men were rescued from the island and conveyed to Honolulu,
The instrument, however, as above stated, has been testod
by navy officers and found accurate,

e
The Decomposition of White Light,

Mr. Lewis Rutherford, of New York, so well known for his
magnificent stellar, lunar, and solar photographs, wasin Lon-
don n few weeks ago, and brought with him a piepared piece
of glass which would produce a diffraction spectrum. A dif-
fraction spectrum is produced, without the use of prisms,
simply by the aid of a glass plate, which contains a great
number of fine parallel lines ruled with a dinmond upon one
of its surfaces. These lines should be ytth of an inch
apart, and extend over a surface about two inches square
There is a great degradation of the light when it is drawn
out in this way into a spectrum, but the spectrum is s very
pure one,

The ruled glass plate is technically called “a grating,”
and a number of spectra are produced on each side of the
glass plate, any one of which spectra may be viewed by &
telescope of low power placed in the right position. By
means of the grating prepared by Mr. Rutherford, about
eight spectra could be seen, and the whole arrangement was
exhibited at the last soirée given by General Sabine to the
Royal Society.

The great difficulty in preparing these gratings consists in
ruling the lines with sufficient accuracy, it having been found
that an error of g by I8 sufficient to render them inappli-
cable for purposes of scientific research, The spectrum is
exceedingly faint as compared with that obtained by the use
of prisms; but in scientific researches it presents the great
advantage that any spectrum obtained by the diffraction
plate will bear direct comparison with another speetrum pro-
duced by any other diffraction pla e, even though the plates
may have been made of different gluss, propared in a differ-
ent mannor, and the number of spaces botween the lines on
the glass of different widths,

There are other advantages appertaining to this little.
known method of producing a spectrum. It is not linble to
the difficulties produced by what Is known s the “ ireation.
ality” of the ordinary spectrum, This ierationality, as it is
called, is causod by the property, possessed by different kinds
of glass, of acting specinlly on different rays of light. For
instance, the very densest flint glass, when compared with
crown glass, draws out the blue and violet rays of the spectrum
more than the red, A bisulphide of carbon prism ex
erts a still more marked influence of the same kind, 1o con-
sequence of the impartiality (for so it may boe called) of the
glass gratings upon the rays, a remarkable spectrum Is pro.
duced, very unlike the one with which the public are familiar;
for in the diffraction spectrum, the yellow mys are in the
middle of the spoctrum, instead of near one end. They are
midway between the extreme red and bluo.— William H.
Harrison, in the British Journal of Photography.

- — T

Inox teleg.aph poles are being introduced into Switzer-
land with great success. They have also been placed on
350 miles of Swiss rallways, It is predicted that in Ger-
many, where fron is cheap, that it will be substituted for
wooden poles on all the lines. We would suggest that iron
poles be substituted, in our cities, for the cumbrous and
unsightly ones which meet the eye in every direction. They
may be made light and artistic, and besides they will endure
%0 much longer than wood as to render them economical in
tho end.  President Orton, of the Westorn Union Telegraph
Compnny, will, we trust, take the mattor into consideration.
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Optical Appearance of Cut Lines In Glass,

The use of high powers in delicate investigations renders

it necessary that the microscopist should study the character
of appearances which arise from optical ]n;\'g. and which
can only be rightly interpreted by referring them to forms
and structures to which they bear no real or exact resem.
blance. A short time since, the writer called atten.
tion to the deceptive nature of the appearances presented
by the fine eracks in silica films; and further observations
show that if the finest or narrowest of such marks aro select
ed for examination, the chances of obtaining perfect Hlusion
are increased by the amount of magnifieation and the per-
foction of the objectives employed.  Delieate interference
'nndn.pscudo-bculing.olc.. look more real with well corrected
object glasses than with bad; and careful illumination will
often add to the structural aspect of mere optical effects.  The
edges of silica cracks differ from edges of minute farrows cut
in glass, being smooth instead of jagged. The latter as well
a8 the former are well worth study, Prepamtory to examin.
ing such furrows as are cat with diamonds in glags for micro
muters or diffraction gratings, it is well to notice the edges of
thin glass cut for slide covers, If half o dozen or more thin
glass squares are held close togother, and viewed, edges up:
ward, as transparent objects, & variety of curious optical
offocts will be seen, arising from Iinterfering reflections and
refractions, The examination should begin with an inch or
two thirds, after which half inch, and quarter or one fifth
will be advantageously employed, It is easy to focus parts
of the glasses’ edges, 90 as to show their true form ; but por-
tions a little in or out of focus will show beads, appearances
like columns of Egyptian architecture, etc. Most of these
optical appearances are sufficiently hazy or confused to give
warning of their true nature; but generally some will be
found so sharp and clear that, if viewed separately, they may
easily mislead a practised obseryver; In making these ex.
periments, it is best to have handy & box containing at least
several dozens of the thin glasses, us some sets will prove
much more interesting than others, They should be viewed
with their edges parallel to the plane of the objective, and
also at various angles. The corners of the squares should
also be looked at,

Lines cut in glass for micrometers or diffraction gratings
are usually filled up with finely divided black lead, and the
same material has been employed in the writings and patterns
made with the Peter's machine, This substance of course
modifies the appearances, To see them in the simpler form,
recourse was had to Mr, Ackland (Horne and Thornthwaite),
who ruled several sets of fine lines, each on glass slides, at
varying distances 1—2000", 1—3000", and 1—4000", and
mounted them with Canada balsam, so that they could be
gafely used with immersion lenses. One set was not covered
or mounted in any way,

Those who have examined very minute writing done by
the late Mr. Farrants with the Peter's machine will be awnre
that even when a very fine dinmond point is nsed, the ineision
partakes more of the character of a scratch than of a clean
cut, It seems impoasible to cut glass with a smooth, clear
edge, such as certain metals readily give with a sharp tool.
A line cut in glass is thus a furrow, more or less rough at
the bottom and sides, and when viewed correctly under the
microscope, has the appearance of a narrow depression less
transparent than the adjacent spaces. It is difficult to get
really correct view. Even undoer favorable circumstances of
{llumination and correction, the edges of a cut are apt to ap-
pear as two raised lines,

Many instructive optical appearances, which might bewil-
der the observer if the character of the object were not
known, may be ensily produced, as the following notes will
show. The observations are made with Powell and Lealand's
immersion one eighth and Ross’s four tenths, condenser aper-
ture 109°. Using central stop, A, and varying inclinations of
mirror, Paraffin lamp. (la) Cuts as rounded bands; in.
terspaces fiattish furrows. The bands illuminated on right
ide, shaded on left. Tint of lightest part of furrows bluish.
(24) Flatti-h bands and rounded furrows, the former slightly
shaded on left; tint of shading bluish. (3a) Oblique rounded
furrows with narrow blue ridges; broadish bands with nar-
rower elevated bauds up their centers, light on right side,
shaded deeply down the furrowed side on left.

Same condenser 100°, two radial slots forming obtuso
angle. Angle of mirror varying. (1) Broad, flat spaces,
narrow, shaded, and elevatod ridges. (20) Ridgoes four times
as wide as No. 1, with rounded tops. (32) Narrowish grooves,
gomething like actual object. (40) Fulse ridges, puzzling to
count and hollow,

Same condenser 109°, two rectangular radial slots,  Angle
of mirror varied. (l¢) Half round hollows, with rod.like

in the middle; roundoed interspace elevations some-
what lower than ridges and between them. (2) Narrower
ridges; nearly flat spaces, (3¢) App?uuea of additional
M‘m&y shaded on left, (4¢) Narrow ridges, shaded
on right; flattish spaces, and low ridges, with narrower
shelving shade spaces down 1o ridges, etc., ete.

Same condenser, 109°; one radinl glot which was rotated
1o various angles. Angle of mirror varied. (1d) Each cut
made into » flattish space, with two narrow raised edges,
shaded on left. (2d) Cats made into flattish, ribbon.like eles

(3d) Interspaces raised, with
vations, with raised edges.
rounded edges ; cuts made to look flattish, and at lower level,
(4d) Appearance of additional and imperfect ridges. (5d)
Beries of imbricated and shaded bands.
In the lines cut by Mr. Ackland no attempt was made to
ble furrows. The width of fur
produce the narrowest possi
rows found practically convenient for micrometers was only

Scientific  American,

open the furrows a little wider, The interspaces of the nar.

rowest were much wider than the euts. It is obvious that a
cut wide enough to be distinetly seon, under given magni
fleation, will present to view two linear edges, and thus be
reckoned as two lines, if ita true chasaetor bo not considered,

Cuta very close together may, if the cohesion of the glass
and the perfection of the cutting tool permit, be wider than
thelir interspaces,

It will bo seon that in the preceding statements only one
instance is mentioned of appearances agreeing tolerably well
with the real facts, It must not be inferred from this that
it Is not easy to exhibit moderately fine cuts correctly, or
very nearly so. The object of this paper was to select a
number of appearances all looking ns if they might corre-
respond with the facts, and all differing more or less from
them,

Those who study the most vexatious diatoms or Nobert's
test lines must, it appears to the writer, not only take into
account what they do se , but what they ought to see, pro-
vided the object has a certain definite structure, and certain
powors of producing optical Imnges under given conditions,

—

s L B RO 1
ON A NEW CONNECTION ¥OR THE INDUCTION COIL,

By Prof. Edwin J, Houston, In the Journal of the Franklin Institute,

The following experiments were made at the Central High
School of Philadelphia, with a view of incrensing the quan-
tity of tho spark of the induction coil wihout greatly di-
minishing its length. Tho instrument used was made by
Ritchie, of Boston, and will throw the spark six inches in
free air.

One of the poles or ends of the secondary wire was con-
nected with the earth by a copper wire, attached to a gas
pipe. The other pole was conneocted with a wire, which rest-
ed on a large lecture table holding the coll. On turning the
break piece, the electricity, instead of being lost by passing
along the wires to the earth, jumped from the pole connect-
ed with the table to that connected with the earth, The
thickness of the spark was greatly incrensed, its length
diminished, and its color changed to a silvery white, as
when & Loyden jar is placed in the path of the discharge,

While the electricity is flowing between the points, long
sparks may be drawn from any part of the table, or from
any metallic article within eight or nine feet of the coil. On
one occasion, the gas was ligh-ed by a spark drawn from the
finger of & person standing on the floor. The gas pipe being
in almost perfect connection with the earth, the spark must
have been given to it from the body of the person.

On another occasion, one wire was attached to the gas pipe,
a5 before, and the other to a stove, whose pipe connects with
that of another stove in an adjoining room. The thickness
of the spark wus greatly increased, Sparks were drawn
from the distant stove, and even from a small steam engine,
which latter was fully thirty feet from the coil. In all the
oxperiments it was found necessary to insulate the handle of
the break piece, asa slight shock was experienced at every
break. The poles being kept at a distance from each other
less than the insalating power of the coil, six inches, no dan-
ger of injuring the instrument was apprehended. In one in-
stance sparks were drawn, in a room underneath the adjoin-
ing room, from a wire which connected with the table on
which the coil rested.

These facts showing great loss of the electricity, but indi-
cating the need for a large conductor, probably to allow the
rapid discharge of the secondary wire, a large insulated con-
ductor was extemporized, by placing some old tin stills and
percolators on large glass jars, On connecting one of the
poles with this conductor, and the other with the gas pipe,
tho quantity of the spark was increased, though there was
reason to believe that, with a larger conductor, botter results
would have been obtained. The conductor was then divided
into two, of about equal size, which were connected with the
poles, The quantity of the spark was increased, with, how-
ever, great diminution in the length. By successively di-
minshing the size of one of the conductors, and increasing
that of the other, the length of the spark was increased,
without any sensible diminution in its quantity, until, when
one of the conductors was less than one square foot in sur-
fuco, n fine quantity spark of about five inches was ob-
tained,

It will be noticed that this connection is somewhat similar
to that used in the common cylinder or plate mschine, in
which one of the conductors, generally the negative, is con-
nocted with the earth, and the quantity of the electricity
thereby increased.

In all the experiments in which one pole was in partial
connection with the earth, as when it rested on the table, the
loss of electricity must have been very great, for several gas
and water pipes were in connection with the table. I, then,
the table merely serves as an imperfoctly insulated conductor,
which allows the rapid induction of electricity In the seconda-
ry wire by its rapid discharge, and thereby, notwithstanding
the loss, gives so great an increase in the quantity of the
spark, it would seem that if, instead of the table, an insulated

increase In quantity would be abtained.

It would seem from the above exporiments, that the maxi-
mum increaso will be obtained when one of the poles is con-
pocted with an insulated conductor, say soveral hundred
square feet 1 surface, and the other with the earth,

el S A

Cultivation of Rice.
In preparing the land for rice, the ground is cleared, em-
banked and ditehed in a thorough manner, and is often laid
out into independent fields, so that a certain number of hands
can complete any one operation connected with the culture
of tho rice, In o single day, The ditchos are often five feet

conductor of very large surface were used, » much greater,

wide, and as many decp, and the main one is sometimes large
enougli to be used as & canal in boating the rice in large flats,
from tho fields to the place of stacking. The land is plowed
or dug over with the hoe early in the winter, and is kept
under water during the warm changes in the westher. In
March, the ground is left to dry, snd made ready for the
seeds.  Trenches for the same are run at right angles with
the drains from thirteen to fifteen inches apart, with & four
inch trenching hoe, From April till the middle of May, the
secd Is seattered in these trenches at the rate of about two
and a half bushels to the nere. The ceed is sown lightly
covered with the soll, and the plan has been to let in the
water upon the land for several days after the seed is put
in, or until it sprouts. Latterly it is considered better to
stir the seed in clayey water the day before sowing, as the
clay adheres to the seed so that it remains in the trenches
when the water is let on, if not covered by the soil. After
the water standa from four to six days on the sprouts, it is
let off, and when the plants are about five weeks old, the first
hoeing takes place. The plants are agsin hoed in ten days,
and then the “long water” is put on for two weeks, at first
deep for four days, afterwards graduslly diminishing the
depth of water. After two more hoeings, the joint appesrs in
the plant, and the “ joint water ” is let on to remain a few
days before the grain is ready to be cut with the sickle.

Rice grows much like wheat, with stalks from four to six
feet high. It is closer jointed than wheat, with leaves re-
sembling those of the leek, and the seed is inclosed in a
rough, yellow looking husk. The average yield on the low
land is about forty bushels to the acre, & bushel weighing
usually forty-five pounds,

South Carolina is the most successful rice growing State
in the Union, and her rice commands the highest prices in
market, It is said that the seed was first introduced into the
State accidentally, from a Madagascar vessel that put into
Charleston in 1604

It was formerly customary for the planters to have their
slaves separate the rice from the outside husk by pounding
in small hand mortars. Each male hand had his task al-
lotted him, of pounding three pecks before hreakfast, and the
same amount after the day’s work was over in the field. It
is now done by machinery at the rice mill. The mill is pro-
vided with long upright wooden pestles, which pound the
rice n certain number of strokes in long wooden mortars,
After undergoing this process the rice is cleaned and then
passed over wire sieves, so arranged that the small and brok-
en grain falls through the fiue meshes in the sieve, the large
and perfect grain through the larger ones. In this way the
various grades of rice are assorted for market.

-
WOVEN WIRE MATTRESSES.

In almost every newspaper one takes up, the eye meets a
very artistic engraving of a mattress, fabricated in wire, and,
accompanying it, an advertisement of the Woven Wire Mat.
tress Company, Geo. C. Perkins, Secretary, Hartford, Coun.

In the SciEsTIFfD AMERICAN about & year and & half ago,
when the manufacture of these matiresses was in its infancy,
and before some of the improvements since added were made,
we published an engraving of the article, which elicited con-
siderable inquiry from managers of hospitals and other pub-
lic institutions, in various parts of the United States, and
from some of the warmer countries in Middle and South
America,

From the time of the fall exhibition of the American In.
stitute of 1869, when the energetic secretary of the company
first exhibited them, the wire mattress has been guining
favor with the public, until it is now on sale in nearly
all cities and large towns in the United States.

The company, we learn, is turning out several hundred
beds a week, and the demand for hospitals, steamships
and private use is constantly increasing.
The mattresses are durable, cool for warm weather. com
fortable to lie upon, and insects ayvoid them,
A —
A MANUPACTURER of Basthampton has offered an endow-
ment of $300,000 to Amherst College, on condition of the
name being changed to * Williston University.”
e A —

A RAILROAD of 30 inch gage, 11 miles in leagth, is to b
constructed in Green county, Tenn. It will cost $20,000 only
e - —
PATENT OFFICE DECISION.
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The paper that meots the eye of manufacturers thronghont
the United States—DBoston Dalletin, $1 00 a yoar, Advertlsements1ic.a lUne,

For the best, purest, aud most economical Machinery Oils, of
all kinds, send 1o Ol House of Chiard & Howe, 181 Malden Lane, N.Y.

We will pay more money for Brass Turnings, old Brass, Copper,
Lead, and Zinc than any other establish O large or
small, solicited from all parts of the United States. Du Plalne & Recves,
90 S.Broad st., Philadelphia, Pa.

The best Anti-Friction Metal is made by the Tubal Smelting
‘Works, Philadelphia, Pa. Buoy it and prove it.

The undersigned, patentee of a waluable improvement in
Window Sash Attachments, is desirous of making arrangements for the
manufacture thercol, by parties who have good facilities. Freeman Brady,
Jr., Washington, I's.

John A, Sears, Rockford, Corsa County, Ala., has for sale 80
Beavoer Hides, He wishies a recelpt for balting Beavers.

Railroad Companies reach all trustworthy contractors by ad-
vertistng in the RAILROAD GAZETTE

Machinists’ Grindstones. J. E. Mitchell, Philadelphia.

Face Grindstones, for Nail Cutters. Mitchell, Philadelphia.

Craigleith, for Glass Catters. Mitchell, Philadelphia.

Soap Stone Packing, in large or small quantities. Grenee,
Tweed & Co., 15 Park Place.

Walrus Leather, for polishing silver or plated ware, Greene,
Tweed & Co,, 18 Park Place.

Wanted.—Iron Planer, new or secondhand; bed short, and
over 0 in. wide. Send prices and cuts to Trevor & Co., Lockport, N. Y.

Waated.—New or secondhand Carwheel Borer, Axle Lathe,
double head proferred ; Whoel Pross and Centering Lathe.  Address, with
description, makoer's nameo, and price, Micligan Car Co., Detroit,

Best Cement Water and Drain Pipe Machinery. Works by
hand, borse, water, or steam power! State and County Rights for sale.
4. W. Stockwell & Co., Nos, 24 and 163 Danforth st., Portiand, Me.

Railrond Bonds.—Whether you wish to buy or sell, write to
Charles W, Hassler, 7 Wall street, New York.,

Cotton Machinery for gale. See advertisement,
story Brick MUL R. H. Norris, Paterson, N.J,

Manufacturers of Fire Engines (hand or steam)and Hose,
please send clirculars, with prices, ete.
Kasawhas C. H., West Va,

Engine Lathe wanted, about 30 inch swing, 12 feet bed, in good
order. Pratt & Co., 57 Chambers st., and Buffalo, N. Y.

The Philadelphia Scientific Mechanies' Circlo will answor any
mechanlcal question (or 25 cta. Addressasabove, 123 N, Tth ot +» Phlladelphia.
Electrical Instraments, Models, ete., made to order, and Gear
Whesls aod Plalons cat, by W. Hockhansen, 118 ¥ asean ot., Room 0, N.¥.
Peck’s Patent Drop Press.  Milo Peck & Co,, New Haven, Ct
Millstone Dressing Dismond Machine—Simple, effective, du.
mble. For description of the above see Bclentific Awmerican, Noy. i,

199,  Also, Glazier’s Dlamonds, Jobhao Dickinson, 84 Nasasn st., N, Y,

Experimental Machinery and Models, all sizes of Turned Shaft.
ing, Paper Box, Paper Collar, and Bosom Plalting Machines, Self-operst-
Ing Splasing Jack Attachments. W, IL Toltiurst, Machine Shop, Troy, N. Y,

Best Scales,—Fair Prices.
Steam Watch Case Manufsctory, J. C. Dueber, Cincinnati,

Oblo. Every styls of case on hand, and made Lo spacial urder,

Agents Wanted—on a now plan—tosell a patont Collar Stud,
Seod for Clreular. 8. B, Willlams, Hartford, Conn,

L. & J. W. Feuchtwanger, Chomists, 55 Cedar st., New York,
manafscturers of Kilicates of Boda snd Fotash, and Soloble Glass.

For Hydmalic Jacks, Punches, or Prosses, write for circular
16 K. Lyon, /1 Grand ot., New York.

A. G. Bissell & Co. manufacture packing boxes in shooks at
East Saginaw, Mich,

For mining, wrecking, pumping, dminage, and irrigating mad
chinery, son advertisement of Andrews’ Patents In another column.

Also, a three-

+10 4. P, Hale, Mayor, Charleston,

Jones, Binghamton, N. Y,

Scientific  American,

Wanted, —A rosponsible dealor In every town in tho United
States, to soll * The Tanlte Co.'s " Emory Wheels and Emery Grinders,
Bxtea fnduoomonts from May 1at, Send for torms to *“The Tanlte Co. "
Stroudsburg, "a.

The now Stem Winding (and Stem Setting) Movements of E.
Woward & Co., Doston, are acknowlodgod to b, in all respects, the most
dealrable Stem Winding Wateh yet offerad, elther of Earopean or Amerl.
can mannfacture, OMoeo, 15 Maldon Lane, Now York.

Belting that is Bolting.—Always send for the Best Philadel-

phin OakTanned, to O W, Aroy, Manafasturor, 801 Cherry st., Pull’a.

Sond your nddross to Hownrd & Co,, No, 865 Broadway, New

York, and by rataen malt yon will regelye thele Doscriptive Prios List of

Waltham Watohos, Al prices rodncod sinee Fabruary 18t

Asheroft’s Low Water Detoctor, $15; thousands in nse; can be

applied tor 1oss than §1. Namos of corporations having thirty In use can

bogiven. Send or olronlar, E, I Asheroft, Doston, Mass,

To Cotton Prossors, Storage Men, nnd Freighters.—85-horse

Engine and Doller, with two Hydraulle Cotton Prosses, capable of pross-

ing ¥ bales an hoar. Machinery first olass, Price extremely low. W,
D. Andrews & Bro., 414 Water st. New York.

Tin Presses & Hardware Drills, Fermcute Works,Bridgton N.J.

Brown's Conlyard Quarry & Contractors’ Apparatus for hoisting
aod conveylag matorial by iron cable. W.D. Aondrows & Bro 418 Water st N. Y.

American Boiler Powder Co,, P, 0. Box 815, Pittsbargh, Pa.

Carpenters wanted—$10 per day—to sell the Burglar Proof
Sash Lock., Address G. 8. Lacey, 21 Park Row, New York.

Improved Foot Lathies, Hand Planers, ote. Many s reader of
this paper has one of them. Selling o all parts or the country, Canads,
Earope, ete. Catalogue free. N. H. Baldwin, Laconla, N. H.
Twelve-horse Eogine and Boiler, Paint Grinding Machinery
Feed Pamps, two Martin Bollers, sultable for Fish Factory. Wm. D. Aa-
drews & Bro., 414 Water st., New York.

Cold Rolled-Shafting,piston rods,pump rods,Collins pat.double
compression couplings, manutactured by Jones & Laughlins Pittabargh Pa.
For Solid Wrought-iron Beams, etc., see advertisemen:, Ad-
dress Union lron Mils, Pittaburgh, Pa., for Hthograph, etc.

The Merriman Bolt Cutter—the best made. Send for circu-
lars. H. B. Brown & Co., 2 Whitney ave., New Haven, Conn.

@lynn’s Anti-Incrustator for Steam Bollers—The only reliable

preventive. No fomming, and does not attaok motals of bollers, Price 25
cents per1b.  C. D. Fredricks, 587 Brondway, Now York.

For Fruit-Can Tools,Presses, Dies for all Metals, apply to Bliss
& Williams, snccessor to May & Dllss, 115, 120, and 12 Plymouth st., Brook-
Iyn, N.Y. Send for catalogue

Presses, Dies, and Tinners' Tools, Conor & Mays, late Mays &
Bllss, 4 to 8 Water st., opposite Falton Ferry, Brooklyn, N. Y.

Taft's Portable Hot Air, Vapor and Shower Bathing Apparatus.
Address Portable Dath Co,, Sag Harbor, N. Y. (Send for Clrcular,)
Winans' Boiler Powder.—15 years' practical use proves this
a cheap, eficlent, safo provention of [ncrustations. 11 Wall st., New York.
To Ascertain where there will be a demand for new machinery

or facturers' supp read Boston Commercial Bullotin's Manufactur-
1ng News of the United States. Terms 81 (0 ayoar.

Queries.

[ We present Aeresith a series of inquiries emdracing a variely of topics of
greater or less general interest. The questions are simple, it ia true, but we
prefer o elicit practical anncers from our readers.}

1,—ExPLANATION WASTED.—I am running an engine
lathe, twenty-four Inch swing; and a short time ago,l tried to bore a palr of
sixteen Inch cylinders, and could not do It, as the gearing gave Way at every
trial. 1 fret used wood (as “ steadies In my boring head, using a 4% bor.

Ing bar of wrought {ron) ; and thinking the wood crested too much friction,
1 ok them out and took a single cut (not over one sixteenth cut), and still
the lathe would not drive it, and 1 finally bad to give it up. 1 substituted s
brass pinjon for one gear, and 104t a tooth out of 1. The lathe Is all right
agaln, and today | am turoing off a twenty-four Inch palley (asing the same
gears on the Iathe), Now, It seems to me that the lathe should have more
to do (the cuts belog equal) In turnlog off & twenty-four inch pulley than In
boring aslxteen loch hole, Willsome one explain why It roquires more
power for the bore than the pulley 2K,

2. — ELECTROPLATING. — How can I prepare Britannia
metal, tin, and ordinary soft solder, so that they can be electroplated or
glit In a cyanide solution ? I cannot get the Information from Smee or Na-
pler, but have no doubt that sotae of your readers can readily describo the
desired process,—J, ¥,

3.—Ick BoAr,.—Will some one tell me the dimensions of
an fee boat which would oarry two modlum sized persons ?—C, 8, M, K.

4.—Fixixa Leap Pexci, MArgs.—I would like n ready
way of fixing lead pencil marks to paper. —J. H. .

5.—JAPANNING.—I wish a recipe for making and using
the quickest baking and best Jspan.—B, B. C,

G —MALLEABLE InON.—~Will some one give me practical
Information how (o make malleable cast lron 2 Or, are there any works ex
plalulng the theory 2K, 1, P.

T—SPECTROSCOPE.~] have a hollow glass prism, filled
with bisalphide of carbon, two inches on wach face. I would like to know
what the width and dopth of the slit shoald be, through which the Hght firmt
passos, what should be the diameter and focal longth of the lens 1o the firm
tabe, and what distance should It be placed from the prism? Also, what
power should the telsscope be for viewing the spectram formed, and of
what lenses should It be made ?—M. T.

8. —MuciLace AxXD INK.—Will some of your reanders give
me s formuls or waking mucllage, such s sold by stationers, and also & for
mula for a good, cheap, biack copylog lnk 72A. 8,

0.—Curar LarTne—I would like practical directions for
constructing, st the least possiblo exponse, a Hight lathe of about elght Inches
sawlng; as groat socuracy s not essential, motal need be employed only
whore absolutely necossnrs o 0 for aplndles, bearings, conters, eto, 'regise
Mirections, glving dimenstons and all other dotatls, would no doubt b wel.
COme Lo many an amatour moechanic who oannot afford to buy oven a ¢ heap

:'"‘;; but would at onee go In for one If he conld only make It himself.

10.—NICKEL PraTiNG, —1 wish plain practical directions
and formula for nlokel plattog?—1. D, T,

1I.—Dyeixa Corrox Brack.—I want to dye soft cotton

black, and have no steam Osn 1 do It and got & good color without

soam, and would It be better to use anlline black, or the usual dye stuffs »
i w.

12.—GILDING ON Grass.—What In the size used for gild

18. —TRLRSCOTR AND Honowsoore.—I wish to
with the nddition of one more gonyex 16us of one inch am
make a terrontrinl teloncope from the direotlons glyan/in No,

G, of Mioh, jand will It ehiango the power ¥ T llwﬂ to know

Ing of traclng the Horoscope, and how It Is done.—E, T.

14.—Eseny WHErL.—Can any reader of the W
AuEnroax tell me how to make solld emery wheels that will Ml‘h“
chip ?—T. W. B.

15, —0vERsnHOT WitekL~1 wish a rule, simple and M :
cal, for oatenlnting the power of ovaraliot water wheels, and the means of
detormining with acouracy the power of water in & flowlng stroam,—T.
W. .

16.—8reep 0F CIOULAR SAW.—1 want a rule for dmr

mining the number of revolutions s elrcular slittiog saw, of given size
shonld make per minute, T, W. B, gk

17—RerFINING GOLD—Can some one give mo any infor-

mation on refining gold? [melted over some serap gold Jeal, which sp-
peared to be very froe from dirt, but after melting, 1£100Xed Itke a lump of
tn tnstead of gold.  When we sell It to the gold Nﬂn.umnmu.
fine gold.~F, E. H. r

18.—Beur.—Can you ullmwhynbolﬂmtaﬁuhg
est part of a pulley? 1 have asked & number of mechsalcs for o year past,
but they cannot tell why.—F. K. H,

Answers to Corvespondents.

SPECIAL zr.%'f'-nam-n nr Ae ' ‘
dusnsee or nd

ALL reference to dack numbers must be bm-‘m

TorxpULL's BLug.—With much deference to the undoubted
erudition of your correspondent, E. C,,of X. J., T must point him toan
error into which he has certalnly fallen, and into which he Is likely to lead
J. B., who wants o know how o make “Turnbull's blue," K. O, has
given a good formula for the preparation of ordinary Prussian blue

(l’e_‘(b But to make Tarnbull's blae, (!u' Cy ﬂ)' the ferricyanide
(red prussiate), and not the ferrocyanide (yellow prasslate) must be used.

Also, Instead of using the tersulphate of fron, which Is & sesqul-salt, the
proto-sulphate, or some other proto-salt of iron Is absolutely necessary
to the production of Turnbull's blue, which differs from common Prus-
sian only by belng of a brighter tint. Fownes, or any other chemical an-
thority will furnish farther information.— C.L.R.S., of D.C,

Pouxpixg or PistoN.—Let E. 8. take out the trap and put
in ahalf inch globe valve at each end of the cylinder, and keep them
open while the engine Is In motion. The trap, while good In theory, Is
liable to fall In exhausting the water whenever the spring, which lfts the
valve, loses its strength or 1s beld down by weight of water, The advan-
tage of the globe valve is, that while but a little steam will escape, It
effectually exhiausts the water.—1H, A, G.

To Kini, BEpBuas.—Any womun ought to be ashamed to ask
for an article to ki1l bedbugs, No one will be troubled with these pests
If they will take the trouble to thoroughly cleanse the bed and room once
a month. Bedbugs can stand anythiog better than cleanliness. The
March cleansing s the most fatal to them; it destroys them root and
branch. Any one troubled with this * peculiar heathen ™ who will take
the trouble to observe the foregoing method for three or alx months, will
be entirely relieved of them without fafl, If the cleaning be continued at
intervals of three months, bedbugs will never appear.—C. AL H., of Mass

To K Beopuas—If “ Housckeeper,” No. 11, page 346
Vol. XXI1., will use benzine or gasoline, she can kill bedbugs as fast as
she can find them ; and by using s spring bottom oller, the fluld can be
forced Into eracks and crevices which can be reached only by this or simi-
lar means. 1 cleaned them out of & room lined and celled with matched
boards, by It. Housekeeper will have to be careful about fire, and the
room should be well veatflated till the gas passes away.—J, M. A,

Hoxixe Razor.—P. R. says that in honing his razor, he al-
ways gots a rough wire edge. So he ought to have. Always hone until
you tura the edge, or you might as well not hone at all. Now to get a
smooth cutting edge Is what you want. Moisten your thumb nall and
araw the edge of the razor back and forth a time or two across the nall.
Put it on the coarse slde of your strap first. Keep trying It across the
nall uatil you get a smooth edge. You can tell this by I8 feel; for when
swooth, It will seem to cat right in the nall, and no roughness will be felt.
Then briog up the odge on the fine sido of the strap, with a fow strokes on
the palm of the hand to finfsh AL, If you once get a smooth edge, and it
shiaves well, never uso any strap but the palm of your hand; and I will
guaranteo 1t to keop it edge for months, It I8 very easy to strap the edge
off of a razor by strapping too much. Never wipe your razor on dry
paper, or ¢loth of any kind; It will take the edge of. —H. D, W, of D, C,

Macic LANTERN.—Your querist, No, 11, page 282, can con-
struct s magle lantern to meet his requirements, as follows: Use a plaln
conyex lons, 4 Inches (o dlameter, and 8 inches focus; put one double con«
vox leos, 2 lnches in diameter, In tho focus of the Airst.  The lght should
be placed throo Inches from the targe leos. ~H: W. G., ot Mich,

OrmiNag Furnrrung.—In answer to query No, 1, in your issua
of May 20, I would state for the Information of A. H. that pure linseed
oll (raw 0i1) Is used for walunt furniture, applied with a bhrosh, Some
prefer, however, the red farnitare oll, as It gives the wood & darker ap-
poarance. If L1510 be finkshied with copal varuish, the oll shotthd be al-
lowed to dry perfectly ; then two or three costs of varnish should be ap-
plied for the purpose of filllng the pores or grain of the wood. After
which the articlo must bo rabbed with fine or worn out sand paper to get &
smooth surface, Then apply two or three coats of varnlsh, and rab down
and polish or low a8 necessary.  Care should be taken to let each coat of
varuish get porfootly dry aod hard before putting on another.—H, L., of
N. Y.

Pouxpixe oy Pisrox.—Your correspondent “S E™ in iss. o
of May 2th, asks what makes his piston pound. 1set up an engine onee
that was troablod with the same diounlty, and afterwards speot & Iarge
amount of time and some money In trying to remedy the trouble. The
company that made the engine, made the oylinders a litto longer, giving
maore clearanee, and conseqiently more steam roow at esch eud, snd wo
nover had any more troublo from that souree,  Our company was striving
10 be too econvimieal In cast tron, and also teylng to waste as little stoam
an posaible In “eushloning,' as 1t Is called, but always afterward gave
plenty of clearance to the plstons, ~C, 1L O,

PoUxpINGg IN SteaM CyrLiNpen,—S. E, asks “ what is the
causo of the konooking in the oylinder ' I have known valves in steam
closets 1o knook, aud sound as though the treublo wore In the eylinder.
nuaspect, Hownyer, that the troable of which 8 E. complalns, s that the
oruik s ahond of the steam prosaurs at the begluning of tho stroke, when
the governor valye Is hard down, so ss not o sdmit suMelont steam to
start the plston In time for the crank. This can be obyiated by setting the
eccentrio abead, If Lis englne be of short stroke and large oylloder, and
seb high from (ke bed plate, and pousds when the governor valve s up,
wiving full stosm, 8. E. may depend on It that the bed plate I 100 weak. —
5.G. I, of Pa

M. E. Y.—Some medicines appoar to operate in a peculiar
way upon the retlns of the eye. For example: Dr. Rose, of Derllu, has

described a sort of color bllodness, In respoct to blue colors only, pro-
duced by taking & dose of santonine. After the effect of the medicine has

log on glass 7 - M

subwbiod, the natural power of the eye to distingaish blue returns.
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Scientific  American,

MruusroNe.—J. A. P. asks “ why his new run of millstonos
will not do more work 2" The fact I8 that the way his stones are dressed
brings the grinding circle similar Lo that of & thirty Inch run of stone. A
Tun of 3 Inch stones,revolving at the same sposd at which he runs his four
foot stones, will give the san o resalts,  The hest way for him to get out of
his trouble, Is to takoe the dress entirely out Of both stones, and put In the
dress used by the best mills In the United Statos, namely: Begin every
1and, at the skirt of the stone, from two to three loches wide, and run
every landto a polat at the piteh or draft line, belog sure to give the lands
A true wedgo taper from skirt to draft lUne., This, ho will notice, gives the
furrows about an equal width from skirt to deaft line. Crack the stone
on line with the back of the land, which will let the cracking run out on a
feather edge.—S.G.D., of Pa.

DRILLING GLAsSs.—If R. A. P,, who asks how the holes in
large electrical machine plates are drilled, wishes to drill them for him-
self, ho ean do %0 by making an {nstrument like & fddle, or bow drill, and
using in place of the drill, a pleco of brass tabe of the required size, then
fastening a thin board tightly over the glass, with a hole In It directly
over the spot to be drilled, and large enough to let the tube turn freely In
It. Then by putting emery and water in the hole, and after working the
drill & ttle while, a hole will be ground through the glass, leaving a round
plece In the centor, the size of tho bore of the tube. A drill can be made
of a plece of wood, an Inch In dlameter or smaller, turned smallest in the
center, with another plece fastened to the top, with a screw, fora handle,
and the tube driven Into the bottom., A bow can be made of wood.—A.,
of N.Y.

DRiLLiNG Grass.—I have had oceasion for several years to
drill holes In glass from the thickness of common plate to that of an Inch,
and of varlous slzes, and have always found satisfactory success with a
common machinist’s drill, lubricated during the process with oll of tur-
pentine,  With the deill properly tempored and ran ot sultable speed, the
cntting Is done as rapidly as In drilling steol.—J. E. 13,

PRESERVING FLOWERS.—Seoing in No, 21, of current volume,
that a correspondent wishes to know how to pressrve flowoers, 80 as to
keep thelr natural colors, I send the desirod Information,  Take of white
Wax, paraflin, or any other waxy substance, any destred quantity ; place it
on the fire, and bring it almost to a boll.  Thoen tako the flowers singly, or
in bonquets, and plunge them Into the melted wax for s moment ; take out
and drain. Ihave also seen flowers preserved with thelr natural color,
by Immersing in a thinsolution of gum arable, A lady friend of ming has
flowers which were preserved by the wax method three years ago, and
they have the same natural appearance thoy had when they weroe gathered,
H.W. B, ,of N. J.

MiiLsToNE.—The trouble with J. A, P.’s millstone is too
much draft, which keepsjtho fuco of the stonesscant of wheat, and they bo-
come smooth In a short thme, Let him put in 18 quarters in the stone and §
furrows to cach quarter, This will equallze the draft, and his burrs will
grind well.—J. F., of Mass.

Minn StoNes.—To make a stone grind fast, make the fur-
rows at loast & of an Inch wider at the eye than at the skirt of the stone,
with the fncllned plane unlform the eotire length, The furrows should
hayo, as noarly as possible, the same deaft, which can bo done by Incroas.
Ing the number of quarters with a less number of furrows. Then orack
the face very flnely, and Keep It sharp,  After this, increass the motlon of
the stone.—H. T, 8., of Pa,

H. W. G., of Mich.—We know of no American journal spe-

cially devoted to astronomy. The Journal of the Frankiin Institute pub-
1ishes much interesting nstronomionl matter,

LeAarnEers ror Vise JAWS.—In your issue of May 27th, C. A.
W. naks what to use for securing leather to vise jaws, If ho will use bees-
wax, he will have no dificulty whatever.—T. A., of N. Y.

DissoLviNG Mica.—“M.” wishes to know how to dissolve,
and hold insolution, mica. Mica, which 18 essentlally a silicate of lime, s,
like most other native silioates, entirely Insoluble in any menstroum
whateyer, excepting by decomposition, when of course It is no longer
mica, and 1s not held In =olation as such.—C. L. R. S.,of D. C.

To KiLL BEpBUGS.—Use a strong aleoholic solntion of corro
sive sublimate, carefully.—C.L.R.S., of D.C.

T.D. T., of — —By consulting catalogues of industrial

. books. you will ind many excellent works en clectroplating, which will
give you a part of the information you desire. | We Insert your other ques-
tion in our query column.

S. W. 8. of Ohio.—There is no accepted standard for the
threads of bolts in this country. There ought to be,and we have often
urged the adoption of such a standard, bat our machine shops arc each a
law unto themselves In this matter as yet. The uqdnq"tor gns pipes
13 as follows: !

Diam: | Diameter ads
Md.;e.m T&?E&? lnslldt. lh?llgcl.
2 i ug
ﬁ 2 uﬁ
u

For all diameters sbove this, § threads per inch {8 the standard.

C., of Ala—We do not believe copper was ever tempered to be
a5 hard as good steel, although there are historical traditions of a lost art
of this kind. To be able to harden copper like steel, might pertiaps be of
service to modern Industry, but wo do not see how copper could be ad-
vantageously sabstituted for steel in any of the purposes for which the lat-
ter Is now used.

B. H. B, of Miss.—Glass water pipes have been tried, but
there are many practical difiiculties io thelr use, for domestie service.
Your article on the subject 15 declined with thanks.

8. @, 8., of N. Y.—The thing for you to do, if your eyes are
giving out, I8 to apply 1o a competent ocullat for advice, and, If need be,
remedies.

Bors,—I have recently got rid of eleven or twelve trouble-

sowme bolls by taking a teaspoonful, in  water, of the following mixture,
before every meal: 2 gralas bichloride of mercury, 2 drams lodide of po-
tasslum, 2 ounces sirup of sarsaparills, 2 ounces water. The bolls were
K010 before 1 had taken half the medictne.—D, B., of N.Y.

_______-—__——_———_-———-——
Becent Dmerican and Foreign Latents.

nder this Aeading 10e shall publish 1weekly noter of some of the more promi.
nent home and foregn patents.

Corrox Press, —This Improvement consists 1o a combination of
‘l’.'::.:::nvl plates, double racks, levers, eto,, deslgned to lnform an tm.
proved mochsoism for actuatiog the followers of hiay and cotton prosses.
18 cab b spplied to all presses in which the ollower bar works ta slots. To.
vonted by Eugene Bock, of Greeavale, N.Y,

—Tuls fuyention presents a novelty 1o this class of agrionl-
l::lu:m i-::ly. that §t makes the wo outside plows or teeth ad-
uMable &8 (o thelr distance from esch other, the adjastment belng made
Dy the oparstor as desired for yarying widih of rows of plants, while the
oullyator 1 (o wotlon aud use. This 1 done In the following manver: The
w0 Inslde plows are stiached to the front ends of boams, which are pivoted
10 the central and principal besm of the cultivator In such & way that they
extend obliguely farward. A chaln extends from e front end of each of
Uieke branchpivoted bastms, at nearly 8 right anylo o, and under, & pulley
Bxed 10 the contral plow beam, avd thenoe 10 the front end of the plow

e AT :! — — —e -
handle on the sde next the beam. The plow handles are pivoted o apright
supports near their middle. Whean tho cod of cither of the plow handles s

depressed by the hand, the other end Is ralsed, pulling the chaln snd draw.
Ing the plow attached to the chaln Inward toward the ceatral and prineipal
beams: or by depressing both handles at once, the operator may draw hoth
these plows Inward, narrowing the width of land caultivated whenaver the
plants on one or both sides of the cultlvator are endangerad, As s00n as
the handles are relleved of pressure, the position of the pivoted beams
branching forward and outward obliquely, canses the reslstance of the
earth to push them outward and take up the chalns as fast as the latter are
slackenod. This Ingenlous device Is the Invention of Leander Walker, of
Victoria, Texas.

Mzar Bare, —~August Knoche, 8t. Louls, Mo.—~This Inyention provides for
constant circalation of alr through meat safes, the ventilation secured en.
abling the meat to be longer kept 1n good condition, The safe is made
preferably square In Its horlzontal section, and of any sultable hight. The
alr enters a perforated side of a lower chamber, protected from files by
Kauze, and, passing out through s perforated side opposite the fAirst, ascends
a flue to the perforated slde of an upper chamber, thence through this side,
and across the upper chamber; and through another perforated side Into »
flue which extends up to, and over the top of the upper chamber, and opens
into a ehimney or fannel communlesting with the external atmosphere, The
flues are made the entire width of the safe.

FOoLDINO STTEE.—This Is mado with cross-legs, plyoted together, like
the folding seats and chalrs now in use; but the Inventors have added an Im-
provement, conslsting in hinging tho back to the back rall, npon which the
canvas, leather, or other flexible seat is nafled. Strap biraces extend from
the ends of the front seat rall to the tops of the slde posts of the Hack, and,
when attached, hold the back at the proper angle with the seat for comfort ;
but when relensed, the back may be folded down, and the wholo settes o
folded together as to occupy very little space, o groat desideratum to settoes
used in publie halls, churches, ete.  Invented by William C. Adams sud Wil
lam B. Mahew, of West Tisbury, Mass,

SPRING BED BoTToM,—A rectangular frame supports a long spring bhar on
each slde of the bed; to the middle of each of thewe bars s bolted a plate,
under which the ends of two inclined spring bars are Inserted, thelr inclina-
tlon being adjusted by wedge-shaped blocks placed under them, near the
lower ends, and resting on the first named bars, Cross bara connect these
Inclined bars ct each end of the bed. and on them longitudinal spring slats
are placed, to support the mattross. A slat frame 18 pivoted to the support-
Ing upper frame thus formed, the frame extending from the plvots toward
tho head of the bed. and occupying o space somewhat more than one third
that of the principal frame. This s inelined and held at any desired angle
by braces, 8o as to ralse the upper end of tho bed highoer than the foot. In-
vonted by Manasseh W. Farber, of Mount Pleasant, Town.

WASHING MACHINE. —This Is the Invention of Willlam C. Marrand Josoph
8. Maughlin, of Onawa City, ITows. It conalsts In a hollow drum, made by
JoIning two disks with cross bars, with spaces betwoen them. Every alternate
bar projects fnwardly. The drom has & door In the side for putting la and
taking out the clothes, and on one of the disks I8 formed a rubbing surface,
1o be used for hand rubblog when requisite. The drum I8 made for attach-
ment to common washtubs, by means of suitable devices. It s turned by
crank, ond the agitation of the water through the openings and through the
olothing el without rubbing the goods to be washed.

APPARATUS FOR UNLOADING HAY.—~Alexander Smith, Hooslek Four Cor.
nory, N. Y.—This Invention consists essentially of a sllng, of canvas or other
muterlal, which 1s to be spread over the wagon rack before the hay Is load.
ed, to be holsted by derricks. Tho allng is made of two triangular pleces of
the materinl used, the lower bases of which trinngles are Jolned to wood
bars, 50 arranged that they can be hinged together, and unhi 1 when the
load I8 rafsed 5o as to dump it on the mow or stack. The sling Is patented
by itself, and also in combination with other devices for carrying the load to
the desired point where 1t is desired to dump It, ete.

FLAX TURASIING AND SEPARATING Naonml.-‘l'hll‘ the Invention of
James Boyce, of Munele, Ind, Two or more pairs of rollers. with spiral
grooves, are employed to crush the bolls of the flax, one roller ia each pair
belng made to travel faster than the other, by suitable gearing, so that a rab-
bing as well as crushing action is ob 1; and each ding palir runs
at higher speed than the preceding palr, 50 that the flax is drawn out and
spread, in order to subject all the bolls to crushing and rubbing. The re-
versed spiral flates also glve a sort of shearing fon, which assists to crush
and break the bolls to pleces. A supplementary roller for crushing such
bolls as escape the action of the other rollers, and un attachment of shaking
riddles and & fan blower, lete the binath

Hyprocarsox Varon Bunyzn.—This burner Is designed for the consump-
tion of naphtha. From a sultable cap, to sttach the same to alampora
£as burner, rise metal tubes for wicks (the Inventor prefers three of these
tubes). The wicks lead to a cap at the top, provided with an apparatus for
conducting the heat downward to the wicks, and generating the vapor. A
pecullar arrangement of orifices is also claimed In 'he patent, by which, the
{nventor states, a better {lluminating effect Is obtalned. Invented by Wil-
liam E. Bartlett, of Newburg, N. Y. ;

Hay Raxe.—This Improvements consists in a new method of ralsing the
rake head and rake frame, by a new comblustion of well known devices.
J. George Lockwood, West Davenport, N. Y.

Spanrexise Homarsnor CALKS.—A heavy pedestal supports a jointed
frame, with a system of gearing belts and pulleys which, by the turning of a
winch, drives a small emery wheel. The machine Is sct near a horse, whose
foot belng ralsed, tho calks are held on the wheel and sharpened, while an
asslstant turns the winch, Patented by Geo. W. Lane, of Chichester, N.H,

Rioixe Prow.—Benalah C. Hoyt, Fort Atkinson, Wis.—This lnveation
ists of impr ts upon a fo invention, pat d by the same in-
ventor, September 2, 184, The plow 1 ono upon which the operator rides
The action of the mold board s supp! d by a compl ¥ o
disk, which formerly turned on a fixed plvot, bat In this [nstance is attached
to a shaft which revolves. The machine Is casily adjusted for runniog on
Jovel ground, or when a wheel runs in the furrow, malataloing the plow in
elther case In its proper vertical position. Other improvements provide for
increased durability in parts, which have hitherto been subjocted to great
WOAT.

FoLpgn AXD Trokge —~Thomas Manchester Farrand, Skowhegan, Me,—
This is & neat, and apparently very officlont device for folding tucks In shirt
bosoms and the like, which cannot be explained without diagrams. 1t Is at-
tached to the table of sewlng machioes by a clamp serew, 1o the ordinary
way ; It occaples but little space, and {ta design Iy very neat.

Crorimes Craxr.—This 15 & clasp of von-corrosive wire, beat something
In the form of & twisted W, which, when sprung upon a clothes llne, gripes
It with considerable foroe. 1t s a cheap substitute for other dovices hither-
to used for the same purpose. Invented by Christian L. Poorman, Bellalre,
Ohlo,

Macmiyg Oysren SHroxen. ~George Holtzman, Baltimore, Md. —~This In-
ventlon relates to s machine that ia provided with asocket and Jaw for
crashing the polnts or Jaws of oyster sholls while still closed; and with a
rest and spring holder to support the oyster after the point of the shell has
been thus crustied, and & slldlng knife for opening the sbell while thus sup-
ported ; and with a blade d with a dard by a universal jolot for
cutting the oyster out of the shell after It has been thus opened.

SroviNG Reap, —John W. Chappell, Berlin, Mich. —The ohject of this tn,
vention 18 to dispense entirely with condonsers and Jacks, which is accom-
plished by combining the spluning head, eardiog cylinder, and windiog
#pool in a novel and pequliar manuer.

Sewixo Maomrss Morom—D. A. Constable, and John F. Riggs, St.
Joseph, Mo, —This tavention bas for 1ts object to elthor accelerate or retard
tho speed of a sowing machlne motar, by means of blades hinged to radial
arms, which project from a hub that is driven by the motor, the retardation
of the speed of the latter belng effectod by opening the blades %0 as to cause
thera 1o present more of (helr surface 10 the alr, and thus produce a greater
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No. 80,553, dsted Aug. 11, 15683,

4,402, —StENciL PLaTE—E. L. Tarbox, New York city.—

Patent No. 8 ., dated Aug. 11, 188,

4,408 —Division A.—TaP rOR O1L PACKAGES.—A. Warth, Sta-
pleton, N.Y.—Patent No. 110,612, dated Dec. 27, 1570,

4 404.—Division B.—Tap¥ronr O1L PAckAGES.—A. Warth, Sta-

pleton, N. Y. —Patent No. 110,612, dated Dec. 27, 18570,

4,405.—Cris ¥or Horses.—Henry Eddy, North Bridgewater,
Mass. —Patent No. 36,297, dated Aug. 26, 1862,

4,406, —Wasuer.—J. H. Gridley, Washington, D. C.—Patent
No 82,43, dated Feb. 26, 1567 ; relssue No. 4,351, dated Apr.25,1871,

4,407.—CnANNELING Rock.—E. G. Lamson, Shelburne Falls,

Mass, —Patent No. 58, dated Oct.2, 1565 ; relssae No.3,%8, -
ed April 13,1565, i £ s e

4 408.—ApyusTABLE Dasner FOR VEHICLES.—G. M. Peters,

Columbus, Ohlo.—Patent No. dated April 26, 1550,

4400.—~Crrcvnar Saw Mrun,—S, R, Smith, Cincinnati, 0, —
Patont No. 16454, dated Jan 20, 1857; extended 7 years.

4410 —~Rarunoap Tury TasLe—A.J, Wight, \{'. L. Mecker,
Nowark, N.J.—Patent No. 100,588, dated June 14,1570,

DESIGNS,

4,942, —Crock FroNT.—John A. Batchelor, New York city.

4 M3 —Canrer PATTERN,—R. Charlton, Liversedge, Eng.

4944, —Canrer PATTERX.—John Fisher, Enfield, Conn.

4,15, —~Cuiary Puoxr.—Henry L. Fry, Cincinnati, Ohio.

4,946, —Snowcase.—W. H. Grove, Philadelphia, Pa.

4047, —Stove.—L. W. Harwood, Troy, N.Y.

4 M8 —CrLock Case Sasu.—Elias Ingraham, Bristol, Conn.

410, —BrLrows.—Alfred F. Jones, New York city.

4,950 to 4,052 —CARPET PATTERN.—W Kerr, Philadelphia,Pa.

40563, ~0vEN Sn0VEL—Th mas Lyons, Hartford, Conn.

4904 ~Fnurr Cax.—John F. Merrill, Cincinnati, Ohio.

4,950, —Brp Quua,—John U, Nef, Housatonie, Mnss.

4900, ~Canrer PATTERN,—John H, Smith, Enfield, Conn.

4957, ~CrLLuLAR Fanric.—Thomas Dolan, Philadelphia,Pa,

4,908 to 4, 961.—Inox MAsTEL—C, B, Evans, J. Carlisle, G, H.
Burrows, Cinclanat), Ohto,

4002 —~Buacker,—H. Gilson, C, F. Southwick, Nashua, N.H.

4 068, —CexTEn PiecE I8 CEILINGS,—E.Goutink ,Detroit Mich.

4904 —WEATHERBOARDING.—Jacob Jacoby, Johnstown, Pa,

4,005 4006, —~CexTEr Prece.—S8, Kellett, San Francisco, Cal.

4007 —~Craw Ban.—John McMahon, Wooster, Ohio,

4 908, —Froon CLori PaTTenrs. V.E.Meyer,Lansingbure, N.Y.

4000, —8rape.—Huarriton Parkman, Philadelphia, Pa,

TRADE-MARKS,

200, ~Froun.—8, H, Anderson & Co., Palmyra, Mo,
201 ~Twisr Tonacco.—R.W.Cameron & Co,, New York city,
21"2-’*“_ EROSENE.—R. W. Cameron & Co,, New York ecity,
203, ~Frnriazen. —Charleston Mining and .\Ixumrm-lfnring

g Co,, Mhilladeiphia, Pa.
29!.~‘ ARPET LiNiNo. —George W, Chipman, Boston, Mass,
205, —~Srove ~Comstock, Castle & Co,, Quiney, 111
200, 207 —Fonxisinxe Goops.-Fisk, Clark & Flage, New York.
E?"‘,—-—“AllTl‘.I(.—«.\muﬁl\ H. Pike, Somerville, Mass,
‘..m,am.'- ~RAzon.—Robert J. Roberts, Now York ecity.,
301, —Winsky,—8eltzer & Miller, Philadelphia, Pa.”

:'W.} to 04— A X, Douglas Ax Manufacturing Co,,.Douglas, Mass:
305, —BoAr,—~Charles E. Willotts, Chicago, 111.

APPLICATIONS FOR EXTENSION

Seramarine One.—Thomas J. Chubb, of New
for an extension of the above patont. Day of hear

CuLrivator.—Charles H. Sayre, of Utlea, N. Y.,
teuslon of the above patent. Day of hearing, August 9,

Value of Extendoed FPatontws,
DId patentees realize the fact that thelr inventions are ke
productive of profit during the seven yen s of extension o
full term for which their patents were granted, wo think more
thomselyes of the extension privilege. Patonts geantod prior to 1851
extended for seven years, for the bonefit of the Inveutor,or of bis heles -
of the decease of the former, by due application to the Patent ! e
days before the termination of the patent. The extended timo lnnreato
the benefit of the nventor, the assignees vader the first term having no =
rights under the extension, except by speclal agresment. The Governmen
foo for an extension Is $100, and It Is necessary that good professional service
be obtalned to conduct the business before the Patent Ofice.  Full informa-
tion as to extensions may be had by addrossing

MUNN & CO., 37 Park Row

GREAT VALUE

PATENTS.

i ter return than the expe: Ing
~ 't.‘:::n 'I::n theinventionis buta a::lﬁ‘ on_lg.n Jﬂq& l:i
MeCormick,

ventions are found to oo ndingly
Blanchard, Morse, B! %L.m cason, Howe,
Hoe, and others, who have amassod ense fortunes from thelr
{nyentions, are well known. And there are hundreds of
who have realized large sums—(rom fAfty to one hund thou-
sand dollars—and a multitude who have made ing-
ing from tweaty-fve thousand to fifty thousand do! from
thelr patents, ¢ first thi mnmwru inventor to w
18,10 his invention is patentable, The t 1o obtain this in.
formation,1s either tO prepare a skeotch and description of tha
invention, or construct a model, and send to & ral&blllu nv.
perienced patent sollcitor, and ssk advice.

In this connection Inventors ars | ed that

MUNN & CO.,

Scientific  Dmevican,

37 Park Row, New York,

- 2. % . ’ %
Have been auiugul in the business of Solleiting Patents for nearl twu
he most extensive facilities for stuch das!
:::szaco:g:n‘l: ae world. M. & Co. have m& m:
mo e

50,000 INVENTIONS,

And prepared the pspers for more than
25.000 APPLICATIONS

Patents during the 1ast quarter of a century.
T T the past Lenr yeare, the cases B1ed In the Tatent Office by them, Ars
About OXE THIRD oﬁhe entire number of applications filed. ir cor
ofspeclicstion writers and counselors are made up from the ranks of the
Patent Ofice, and aro men capablo of rendering the best service to thein-
ventor, from the experience practically while e % 10 the
Patent Office.

MUNN & CO.

Offer thelr services In preparing

Specifientions nnd Drawings for Patents, Caveats, e«
Issues, Desigos, Trade Marks, Extonslons,
Interferences, and Assignments,

They also prosecute
ﬁsa ECTED fmpucxnous.

Which have heen Improperly prepared by the Inventor or Incompetent ak
torneys, Good lnvcn‘:log: .r'e'szn e ee{ed for no othor reason than that
the cases were not properly presented to the Patent Office.

Inventors should bear io mind that Patents are often worth moroe (n for
elgn conntries than in the Unitel States, and the reduced ?nm for which
they are now obtalned in England, France, and in other countsies, rete
der 1t within the means of most persons to patent thelr inventions abroad.

For jostructions concerning

FOREIGN PATENTS,
KEISSUES,
INTERFERENCES,

HINTS ON SELLING PATENTS,
RULES AND PROCEEDINGS AT THE UNITED STATES
PATENT OFFICE,
THE PATENT LAWS, FEES, ETC,, SEE

“« FHINTS TO INVENTORS,”

Which 1asent free by mall on applieation, Advice free. Everything ool
fAdentinl, Address all communications to

MUNN & CO.,

PUBLISHERS

SCIENTIFIC AMERICAN,

37 Parl: Row, New York,

Office in Washingtoy, ewmar of F and Sewercs streské,
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Advertisements,

The value of the BOIRNTIFIO ANRNIOAN % an advertising
masdinm cannot b overastimatat  [is ireulation (s ten
Hmas greater than that of any similar Jovrnal now pub
Nahat, It goss snio all the Btates and Territaories, and s
Yoad in all tha prine pal Hbraries and reading. rooma qf
e vorid We invila (A4 attention of tAose who 1wl 1o
MaLba tAsir Dusinass Enoten o tha annered voatas. A bust

fidss TAan wania somathing more tAan 10 ses Aa adrer
Heernent n a printsd newspaper. e wants cireviat on
&7 i in worth 35 oenis per ling (o adoertise in a paper of
three thousaind olrewlition, it i worth LW ver line o
wdeertise in one oF Afrty thausayd

RATER OF ADVERTISING
Back Page « « « « 1'00 & lNoe,
Iosldo Page « « « 73 conta u line,
i each inaertion,

Engrarvings may head advartisements at the sama rata par

Nne, by measurament, aa the letter press,

"BAIRDS

JYULS

FOR PRACTICAL MEN.

FPHE undersigned bogs to announee that his

REVISED CATALOGUE of Aprll 153,
1871, 94 pages, Svo,, 10 long in preparation, Is now
ready for dellvery, 1ot will bo found many new and
highly tmporiant books, and the Ust, taken as o whole, Is
confidenily submitted to the Amerlon: puablic, as THr
BEAT ASSEMNLAGE OF PRACTICAL AND SCILENTIFIO BOOXS
EVER OFFENED DY ANY ONE PUNLISIRR, IN THIS OOUN.
TRY O% EXOLAND, Many thousand readors of the Soiex-
TIPIC AMERIOAN have, ln the past, seat for his Catalogue,
and Iarge orders have bheen racelved for this one. All
who liave not ordered this edition are, lndividually and
collectively, especlally lnvited to send thelr addresses,
and eatalogues shall be promptly sent, FREE OF POSTAGE.

HHENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
106 Walnut st,, Philadelphin, Pa.

Tportant to Painters & Sign Writers.
NOW READY.
Sign '\\'r'ltlng und Glass Embossing: A Com-
plote Practical lll\nlr:}.ml Manunl of tho Art, Igj
JAMES CALLINOBAM. 13MO. . iiiiiviiiiraninnnnns $l.

A Complete Guide for Conch Painters. By
M ARTOT: * 1IN0 eosytvsnnarasassa T R W

The Painter's Guide and Varnisher's Com-
panjon, 13m0, .caeanes evtsrusvessssvannernaesssnw L5

The Interior Decorator. Illustrated by D. R,
HAY. 12M0..0coninecansees sgbaveny Ananelne s nssnns $2.25
The shove, or any of my books, sent by mall, free of
postage, at publication prices. My new and enlarged
Cwinlogue of Practical and Scientific Books,
94 pages, sent free of postage to any address,

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
408 Walnut street, Philadelphia, Pa.

$10 from 50 cts.

1-) SAMPLES su‘nt. (‘ stage u':(ii) for Fifty
t retal for Ten .
£= R?“l?.“‘\"gl..cgl‘"‘l‘. '."h‘o. L] QCbnhm;’ s;nuc. N.Y.

qplllN(iFlELD. OHIO, MALLEABLE
Y GREY IRON AND BRASS WORKS make the best
and cheapest Castings.

1OTTON MACHINERY AND MILL FOR

J SALE CHEAP.—A fine three-story Brick Mill, with
Eagine, Boller, Steam llouun‘g Apparatus, ete., ete., it
a on the lne of the E. R. I, close to the dopot, 43 min
from New York, pleasantly located, and sujtable for any
kind of Manufacturing purposes, Also, the Machlnery,
consisting of Cards, Drawlng aud Spinning Frames, Spin.
ning !‘:ﬁﬂ. Picker, Willow, Ballng Presses, Beaming
Frames, 14 lron Looms, 40 io. wide, Shaftng, Pulleys, etc.,

sold Lo sult purchasers. Apply to >
% be“- H. NO& S, NT. We-lmt?ghydd‘c. Paterson, N.J.

JUST PUBLISHED

The New Elements of Hand-railing.

HREVINED EDITION
TONTAINING FORTY.ONE PLATES, thir.
/ tean of which are now for the frst time prose nied
Together with accompanyliog letier. press -!.,:u'(m'rm
e whole 11\|v(»- rmplate slucidalion of THE ART
OF STAIR I l{l'l'.l- By Wonenr ippect, Aathor
1 Jolne

of the "Oarpenter aod Jolner,” ste, { vol, follo, Price $7
CLAXTON, REMSEN & HAFFELFINGER,
VUNLISH KIS,
BIO nond 821 Market sty Phlladelphin,
VDD & CO,,

ow York OIANGY

and by Book
sullors genoernlly

A Gy
BABCOCK & WILCOX'S

TUBULOUS STEAM BOILER

Has the followin advantages:
Bafoty from o \m--.[..u,
Keonomy of fuel
Perfoct elreulntion,
Naviog of cost aud time (o repalrs.
Parfectly dry stoam
Accossibility of all parts for cleaning, insaide and out.
Kane and weonomy of transportation,
e mllowlog are some of the parties who have these

bollers [n use;
Unlvert Rugar Roefinory, Dal tmore, M
Waad, Weoks & Co,, * “ ‘
Nridgewnter Paper Co., Chestor, Pa,........
Jonathan Tyson ©* **  Woodville, Pa v
D, Tralner & Son, Cotton M, Linwood, Pa
Hunry Caloman Saw Mills, s&u.'lh-lhrlnm. N %
Bosrdslee Niekel & M'('w Co., Nickel Plsters, N Y. %0
BABCOCK & WILCOX,
Bullders of Stenm Eogines nnd Ballers,
4 Courtland st., New York,

/ 1 A Y ald al'e
MACHINISTS.
[lostratca Catalogue and Price List of all Kinds of small

Tools and Materials sent free to any address, GOODNOW
& W GHTMAN, 28 Cornhlll, Boston, Muass,

- o - l\
Y e At |
- BIRCA : l{ l
Tuy 4 1 | e
TN MA( l{ 5
LAY “‘\H,«‘,»‘ 5\0
ST m WU AVAAE THE
Possesaes all the desirable ?nnlmm of the Standard Ma-
chines in the market. Inits Cnpnclli'—-bclnx the
ARGEST Family Machine made, In its Sim-
1 plieity— belug  composed of but THIR-
TEEN \\'(thm i PARTS. In its
Adaptability to a wide range of
work. Io its Ease of Ope-
ration—running lgh
and quiet, and be-
o ing easlly coms
A%, prehended.
In §

ts
Superlor Construction and Beauty of Style and Finlsh,
“BUT I18 PRINCIPAL FEATURE IS ITS

VERTICAL FEED!!

which ts the most practical and desirable device for the
purpnwﬁoasemd h; any Machioe, giving THE
DAVIS the preference, and which the
— oN,nn'Eb;c:urcn claim makes it CHINES.
SUPERIOR
THE DAVIS has been before the public nearly Ten
Years, and, unlike other Machines, has not been puffed
into notor’:ty,bul. in aqulet way. has earned s at
reputation, on sccount of its many desirable qualities.
Agents are desired In every County In the United
States and Canadas, not alre: occupled, to whom the
most 1iber] terma known to the trade will be given, by
addressing the ‘\l-nnunnrrra
THE DAVIS SEWING MACHINE COMPANY,
of Watertown, N. Y.

bl EW-YORK.

ANTED.—A mgonniblu dealer in every

town Inwl.he lUl\lu:I Psulu.oto' nsll “T?’e ;f':n:!e

WL - heels and Emery Grinders, Ex n -
o o My st Bend foF terws 10  THE TAN.
ITE CO," Stroudsburg, Pa.

THOMSON’S PATENT

ROAD STEAMER.

HE only locomotive that will haul heavily
Joaded trains on ordinary American roads. Saves
per cent over horses, and docs not injure the rosds. Also
adapted for plowing by direct traction.
Can be seen io op ratlon near New York. Open for
competition with aoy other Road En1lne.
For full particulars, address the Sole Manufacturer In

D. D. WILLIAMSON,
T P.0.Box 1509, or 2 Broadway, New York city.

ERFECTION OF SPEED ON WATER |

ed by the Hydraualic Rotary Governor.
m‘r‘;l,lml;slmln: = lrrou cag afford to ran without It,
Address J. 8. no&ung, Tr., 19 Jolin st., Boston.

UERK'S WATCHMAN'S TIME DE-
TECTOR. ~Important for all large Corporations

and Manufacturing concerns—capable  of controlliog
With the ntmost sccurscy the motion of & watchman oi
trolman, as the samo reaches different -t-t&oln- of his

. LB,
3 peadors C"cul"l’. 0. Bo; l{l‘m Boston, Mass.

~ covered by two U. 8. Patents
rf&& urtn' o‘:“:lcll‘g : ‘t.hm {natruments withouat autho-
nity trom me will be dealt with according to Inw.

STEEL CASTINGS

0 PATTERN : tensile strongth equal to
r wrought iron; will rivet l".l'l“:l‘;"%'."aoﬁ é'??f ;.(.m:en,
-y 'oll;kh‘:r'l‘:t'u r:i?i‘bll;; 2 N st New York.

INT, NOW & CO.,
F;‘:‘r"’"g‘g'olgl.\lqublufnn of # PATENT STAT,

ds.  Orde liel
Rl et g s LR O
_grﬂend stamp for cony,
ANTED.—Gun and Cartridge Machinery

f all N1 . Address
rRCHESR SRRt A BMPANY,
= = New Maven Conn,

The New Wilson Under-Feed.
THE BEST & CHEAPEST
b - FIRST CLASS SHUTTLE

S SEWING MACHINE

— IN THE WORLD,
. Warranted forfive years,
and the warranty ind m.
nified by a capital of haif

million of dol!

a

AGENTS WANTED
Sin unoceupled territory.
wFor particulars address

: Wilson Sewing MechineCo.

: “!on,lm.;?lmbu Pa.

Louisville, Ky.; Cincinnati,0; Indianapells, Ind ;

Memphis, Tenn.; Chicago, 11i); Milwaukeo, Wis.;

Toledo.0.; Albany,N.Y.; St. Paul, Minn.; Rich.

mond Va.; Montgomery, Ala.; New Orleans, La;

Galveston & Houston,Teéx.; San Francisco, Cal,; of
No. 707 BROADWAY, NEW YORK

[ A sure preveutive of 8ad cure ior kot Journals,
Has ten timesthelubricating quality ofany vil,
(FI 4000 F., 50" below zero, acids or gases do not
o ffect or change 18 wonderful, unique nature,
=J Formaon bearing surfaces s glaze of unequal-
ed which

wer rOe
(@] ct. ; reduces friction to aminimum, ::d rrne':ll
Q‘ lieat, wear, straln, u:t:,;e raof machlnery, L=

Send for envelo o and eircular to
INCINNATI BRASS WORKS. — Engl.

AMERICAN GRAPHITE CO.=
'}";:n’n and Steam Fitters' Brass Work, Best Quallty

w Prices. F. LUNKENHEIMEK, Prop'r,

1832, BCHENCK'S PATENT

WOODWORTH

1871,
PLANERS

PATENT BANDSAW MACHINES

OF the most approved Kinds
of yarious siges, Lo saw be .-l
s woll s squisre, withous in
alinjog the talde, by FIRNT
l"(\’lllll..,l'i L
Now Yori "

ork. Price

VT e
:‘- seration, in (his city alone,
# of our machines, Sead for
clroular. Manufacture, also,
a0 improved saw ﬂms ap-
paratis; price, §950 fave
also an hand A large stock
of best Fuexon Basvsaw
BrLanes,

HBROOKLYN

WHITE LEAD CO,
Perfectly Pure White Lead,

RED LEAD AND LITHARGE,
(Lnlro un_ m-lir.n l.yj:. Now York,
THE CELEBRATED 3
Cold-rolled Shafting.

FIMHIS Shafting is in every particular superior
v Lo any turned Shaftiog ever made, It s the most
ECONOMICAL BHAFTING to buy, being so very much
sronger thas turned hluﬂlnr Less dlameter snswers
overy purposs, causing s greal saving in coupliog, pul-
loys snd lisngers, 1t Ia perfectly round, and made to
Whitworth Gage, All who xive It s trial contlane Lo ase
It exclusively, We have it (n iarge quantities. Call snd
oxamine I8, or send for price Hat,
Addross GEORGE PLACE & CO
19 and 138 Chambers st., Now York.

- .
N. Y. Maclinery Depot.
\ EORGE PLACE & CO., Manufacturers and
Dealers In Wood and lron Working Machinery, ot
every desoription, Stationary and Portable Engines snd
Bollers, Leather and Rahber Beltiog, and all articles
needful In Machine or Rallrond lk'plfr Bhops. 13 and
128 Clinraber st. . New York,

Sturtevant Blowers.

FIHESE are in every particular the best and
most perfect Blower ever made, A full assortment
of every sizo on hand, ready to deliver,
Address GEORGE PLACE & CO,,
126 nad 128 Chamber st., New York.

L. &J,. W, FEUCHTWANGER, 55 Ce~
dar sty New York, Chemists, Importing
and Manufacturing. Sllicates of Soda
nnd Potash, Soluble Glass in all forms
Steel and G‘n" Makers’y, Potters' an
Enamelers’ Materlals, Pure Metallle
Oxides and Metals, Hydrofiuoric Acid,
All articles of th- best quality, and or-
ders promptly attended to, Publishers
or rentises on  **Soluble Glass,»
HGemay» and ‘‘Fermenied Liquors.”?

URDON IRON WORKS.—Manufacturers

of Pumping Engines tor Water Works, High & Low
ressure Engines, Portable Engloes and Boflers, of all
kinds, Sugar Mills, Screw, Lever, Drop, & Hydraalle
Presses, Machinery In genersl. HUBBAKED & WHITTA-
KER, 10 Front st., Brookiyz.

MAGHINER NEW and 2d-HAND,
Send for Circular. Caas. PLACE
3 & CO., @ Vesey st., New York.

P. BLAISDELL & CO.,

N ANUFACTURERS of the “BLAISDELL"
PATENT DRILL PRESSES, with guick return mo-
ﬁon, Agriculitural Drills, Improved Engine Lathes, from
12 in. to 35 in. swing, Planers, Gear Cutiers, Borh e"!.m-.
Hand Lathes, and other n?x- class Machinists' Tools.

o st., Worcester, Mass,
Agents! Read This!

V E WILL PAY AGENTS A SALARY OF
all 1
comm! on?. ‘%e .:ln:f'lt‘u"m:n?nmﬁ lm?e‘z-u’cn.:.te
Address M. WAGNER & CO., Marshall, Mich.

'\ OOD-WORKING MACHINERY GEN.
erally. alties, Woodworth Planers and Rich -
ardson s Patent Improved Tenon Machines. Nos M snd
25 Ceantral, corner Unlon st., Worcester, Mass,
WITHERBY RUGG, & RICHAKDSON.

EGAR, how made in 10 hours, without
drugs. Particalars 0 cts F.Saex,Cromwell,Conn.

Tanite Emery Wheels
ND GRINDING MACHINES.

: . WOODS, General Agent.
achinery Drp%'l.el Liberty st.s.'.\'ev York. 2

AILROAD MEN find all the latest railroad

pows, descriptions and Hlastrations of rallroad Lo~
provements, also articles on rallroad management and
mnﬂncennnh practical rallroad men, in the RarLzosd
GAZETTE, @ Hroadway, New York, and 112 Madison st.,
Chicago. Fourdollarss year; ten coples for §55; 43 coples
for § Sent with Englacering, the great four-
ual, for one year, §13

= A MONTH! EMPLOYMENT

. EXTRA INDUCEMENTS!
A premium Howse and WAGON for Agents. We desire
to vinploy agents for s term of soven ynni, to sell the
Ruckeye $20.00 Shuttle Sewing Machipe. It makes a
stiteh allke on both sides, snd is the best low-priced
lcensed wachine in the world. W. A. HENDERSON &
C0,, Cleveoland, Ohlo, or St. Louls, Mo.

\ ACHINISTS' TOOLS, at greatly reduced
prices. Also, wome Woodworth Planers and Sec
“hand Tools. #1 to 118 R. R. ave., Newark, N. 1.

¥ & R J. GOVLD, snccessors to Gonld Macaine Co

l.l,(?u'll“l"s LATHES, for Broom, Hoe, and
Rako Handl T Aale by
£ s ‘nl.. ‘;’.'?‘0!\'];. g Liberty st. New York.

ond

s TO $£250 PER MONTH, every-
— ¢) where male and female, to Introduce the
= JENUINE DOROVED COMMON-SENSE FAMI-
S5 LY SEWING MACHINE. This Machine will stiteh,
=2 o, fol), tack, uilt,cord,bind,hrald andembrolder
=<z in a most superior mauaer, Price, only $15, Fully
Heensed and warranted for fiveyears. 'We will pay
$1,000 for any machine that will sew a stronger,
=3 more beautifiil, or more elastic seam than onra. It
makea the “ Elastlo Lock Stiteh.™ Every second
Q3 giiteh can be ent, and still the cloth cannot be pulled
+= apart without toaring it. We pay Agents from £33
==t 10 125 per month and expenses, or a commission
oy om w feh that wuu.mhcl:n‘be made.  Address

Boston, Mass. ; Plitaburgh, Pa. ; St. Louls, Mo.
; Chicago, lli. e Pa ¢ L e ?

NORWALK IRON WORKS,

QOLE PROPRIETORS and Makers of the
) Norwalk Eigmeand Earlo Steam Pump, Statloos-
v and Portab sEngines, Direct Acting and Balance
{i‘hrel Btoan P aups, Air and Vacoum Pumps.
SLesroom, 13 Center street, New York.

And Ne-Sawing Machines, Wood sod Lron Workios Ma.
ehinery fnes, Bollurs, ol JOUN B sCHESCK'S |
BONS, Matteawan, N. Y., and 108 Liberty s, Now York.
. y - e
Universal Wood Worker.
“”H Agriculturs], Hallroad, Car, Carriage,
snd Wagon Works, Plaging MUL, Bash, Door and
Blind, Bedetond, Cabinet and Furniture Factorie !

!
MOBETH, BENTEL & MARUGEKDANT. Haudivwe 0,

p—

0
To FElectro-Platers,
ATTERIES, CHEMICALS, AND MATE-
HIALS, in sots or sisgle, with books of instraction,
manefactared aad soid by THOMAS HALL, lmuuuT-
tog Kieetrician, 19 Bromfleld street, Boeton, Mass, 1-
lustrated catalogue sest free oo application,

IMPORTANT

'l‘“ MACHINISTS. —Tho Best Metal for all

Martine Uses I8 the MARTIN FTEEL, made 7
New Jemexy Brexl awp Inox Co., Treatos, N, J,
This steel s made by so entirely different process from
MY Mber, and s tougher than wrought iron. 16 can be
turned withont nnu-lvv;, being eotirely free from bard
spote, Every one who uses I pronounces i lost whist
they have lobg wanted, for & wultiiade of sses, stuch e
Craak Flus, Lathe Spindies and Berews, Cotion Machine-
| 77 Bollers, Saw an Spindies, ete,, ete. Also, par-
L ";"'z‘ sdayp Firebos Flstos r.c08 low, end
for further (oformation, or » sample, stating ase to which
1 18 15 be appiied

SBAFETY HOISTING

Machinery.

o o e
No. 348 BROADWAY New Tonk, % OO

]) l ]' \l I)\‘ —For Deseription, Price
L) A bJe Lista ete., of the Best Centrif-
al Painp ever Invenied, with Gverwhelmin Teatimony

o its favor, send for new (llostrated pam
Messrs. HEALD, 8(8C0O & CO :i;l‘.,';‘lr.a,-rb‘l;'{\n g;" ®

L~ UWROUCGHT

'J 0L UNI0N Aoh alida, FIVsuurgh, Pa. Lhe

attention of Engincers and Architects is called to
our impraved Wrought-1roo Beams and Girders (patent-
ed), in which the compound welds beiweoon the stem sad
fanges, which have proved so ob{c((lmmbh in the old
mode of manufscturing, are entirely avoided, wesre pre-
pared o furnish sll sizes st terms sa favorable ne can he
obtaloed elsewhere. For coscriptive Hthograph address
Carnegie, Kloman & Co.,Union lroa Mills, }{l,ug.mn. Pa

WOODBURY'S PATENT
Plawing and Matching

and Moldlug Machines Gray & Wood's Planers Self-olling
Saw Arbors, and other wood working mvhlnrl%.
8. A WOODS, § 9 Liberty street, 8. Y. ;

Send for Clreulars. 1§ Sadbury sreet, Boston

) ICHARDSON, MERIAM & CO.,
Manufactarers of the Istest Improved Pstent Dan-
lels® and Woodworth Planing Mschines, Matching, Saab,
and m-:ldmﬁ.‘l'tnmllnx. Mortisiog, Boriog, Shaping, Ver.
tical, and Clreglar Re-sawing )fich(nn. aw gllﬂ Baw
Arbors, Scroll Saws, Rallway, Cut-off, and Rip-saw Ms-
chines, Spoke and Wood Turning Lathes, and variots
other kinds of Wood-workin achinery. Catalogues
and price lists sent on spplication. Manafactory, Wor-
cester, Mass. Warchouse, 107 Liberty st. New York. 171

Reynolds’

TURBINE WATER WHEELS,
The Oldest and Newest. All others,
onl{ imitations of esch other In
their strife after complications to
confuse the pablic. We do not boast
but quietly excel them all In stagoch
reljable, economical power. Bean
il (;ms'h!'t free. Gro. TALLCOT
Liberty st., New York,
Gearinz, Shafting

Niagara Steam Puwmp.

CHAS. B. HARDICK,
Adams &, Brookiyan, S, Y.

\ UDELS, PATTERNS, EXPERIMENTAL,
1 and other machinery, Models for the Patent Ofice,
baflt to order by HOLSKE MACHINE CO., Now. 85, 33,
and 532 Water i, oear Jeflerson. Esfor to Scimstioric
Awexicay ofice. e

*ANTED—AGENTS, 20 PER DAY, TO
sell the celebrated HOME SHUTTLE SEWING
MACHINE. Has the under-feed, makes the “Jock
stitch™ alike on both sides, and ¥ fully licensed.
The Dest and cbe t Family Sewing Machine
In the market A

JOHNSON, CLARK & CO.,

Boston, Mass. ; Pittsburgh, Pa. ; Chicago, HL, or

St Louis, Mo.

Andrew’s Patents.
ctlon Girooved, Portable, and
arehonse Holsters.
on or Gle.nred { h%f:&m Holsters.
ox{l‘;a_nﬁ.'i-ﬁnufguue ane Singie, 1-2
Centrifu 'ﬁ.’:ﬁ:ﬁ"lu to l::..# b‘z,ltm
$iud: Snad, Cravel Coal, €rain, ctcw withe

out injury.
llL.‘{ r§l- ey Durable, and Economical.
d for wm
D. ANDREWS & BRO.,
414 Water street, New York,

FRAGRANT SAPOLIENE
LEANS KID GLOVES, and all kinds of
) Gece i cutme s e e
T R AR
York: Il:.ls;.l!e!ntﬂ:w. e

ORTABLE STEAM ENGINES, COMBIN

: u::e maximum or{eadeu:y. ddnnbmu and econ-
omy, W minimum of welght and price.  They are
wtd’:\y and favorably kunown, more than 900 in
use. All warranted satisfactory or no sale. e
circalars sent on npglkanon.

J. C. HOADLEY & CO., Lawrence, Mass.
#. Cortlandt st., New York.

HE WOODWARD STEAM.-PUMP MAN
UFACTURING COMPANY, Manufarturers of the
Woodward Pat. lmproved S Steam aad Fire
Engine, Steam, Water, and Gas ofall
Chnrenes Factotes & h?&hunmg' mga“ icd by
Low Pressare.  Woodward Building, 7 and 3 Center st
cor. ofWor‘t’h n.b(mmeﬂmmmn Beekmsn st. .‘.Y.. &l‘
jes are her
Rﬁ‘d‘ of the abave Pom P G. Woonw Pres't.
I plids ease. %&r ll;mnw{d do
, with tn. :
3 :55 mea.l The only saw machize Xno
represen!

3-
Thousands (o nse. Send for s
T HOAG, Sote Manu A Pearl . N, ¥

QHL\’GLE AND HEADING MACHINE—

§

WO
as

Law's Patent with Trevor & Co.’s vements.
‘}ie sun';lm and Best in use. m““':m
and Stave Jolaters, H 5
et Address VORE& CO.. T2

l ATHE CHUCKS—HORTON'S PAIRNT
4

from pches.  Also for car wheels, Address
%‘."rﬂm.\? A%n\‘. Windsnr Lovks Conn.

d day sure, no humbug,
\‘r ‘\?m;nuﬁ TaTrL&CO. mmei

I ATENT RIGHTS and PATENTED ARTI-
CLES sold on eo‘rm:ug::-d e.m“ wanted. Sev-
cral A e O 7 Murray st., New York clty.

QWARDS IMPROVED ADJUSTABLE
MITER MACHIN ts wa

Frame and Wood M dealers
T RS SIS PR A

QILICATE OF SODA, IN ITS VARIOUS
ety Cor 4 Bouth 2040 PRIBCIDAA Fur | eiPha

s W————

;o .
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Scientific  American,

. =
Advertisements.

Advertivements will be admitiod on thie page of the rate of
81°00 per line for eoch insertion. Engrovings may
Aead advertisements uf the same rate per line, by nieds
urement, ax the letter - pYess.

Baxter's Pqﬁﬂle Steam  Engine.

THIS,
Wesr \llllhl\(“('n‘&'.. May 23, 180),
veaTy 3 mn, New York:

"‘n. :.]?rl:-f\li'{l:rxgxmr that 1 purchased of you five
b ago_ts ranutng beautifally, 1t 15 driving ooe
F'on or, two Engine Lathes, oue Mitling Muchine, one Up
Q;I:‘ print !:ﬂ‘. throe Hand Lathes, one Bafiog Lathe,
c'me Emery Wheel, all on the floor with the Engine, and
two Printing Prosses on the foor below. 1t coneumos
about vne tun of coal a montl, 1 have a boy L years old
to Jook after the Engine avd do other work. 1t requlres
bt Httle of his time to look after the Engine, 1 am oon
pdent It wonld drive doublo the mmount of machinery
that 1t Is now driving. T bellove It to bo the best ports

Eagine fu the country.
o Respectiully yours,

E. B. BEACH

avo on hand, ready for delivery, %, 8,5, and 10 11

“;'::" Qver 8 \\.f those Engines are now ranning, and
ft 18 conceded that they are the SIMPLESY, SAVERST, MOST
EOONOMICAL, And REST SMALL FOWER EXUIXE IN TUR

LD,
“l"‘or Circular and Price List, address

THE BAXTER STEAM ENGINE CO,
18 Park Place, New York.
Botwesn Rrosdway and Church Mn.'ﬂ.

JAMES W. QUREN & CO,
924 Chestuut “"55!“5;‘::5.2‘:!!- New Yol

Opticians, Mathematical and Philosophical
Instrument Makers, and Importers,

o8, Microscopes, Opera Glassos, Drawing ln.v
ﬂ‘:'m::x.n‘;l- Transits, 1.:'5'-.. 'll.pr Measares, Thermome
ters, Barometers, Magic Lanterns, etc., ete.

) 15, as follows, sent for 10 cents each:
Pu\}.-x."lu-:. hnh\cm:llv-l Instruments...... 11(55' pagoes
= 2, Optical Instraments............. - :’ v

- Magtc Lanterns and Stercoptico
&th, Philosophical Instruments

“TA.\"I'ED.—-A man qualified to conduct o

{ SOUNDINGS and BORINGS, to deter.
mive :ufg.ﬁfcm of foundations for bridges and other
works in and along the Harlem River, in water and on
Unexceptionable references will be required,
Apply, between the hours of 2 and3 o clock PLM,, st

11
Booa: No. 1, 3 Brosdyac; 'GRANT, Chtef Englncer.

MK Cuts, Suries, VY oS, sl il dis-

E s of the Skin. Recommended by Physicians,

Sold !‘));d:l;’no sis, a1 Bcts.  JOHN F. HENRY, Sole
Proprictor, $ College Place, New York.

HOW, WHEN, aii WHERE
ADVERTISE.

SEE THE ADVERTISER'S GAZETTE,
BOOK OF ONE HUNDRED PAGES,

uarterly (new edl lon JusT OUT), contains Lists
}J'r‘::g $n: nest Newsrarxns, Daily, Weekly. Religions,
Agricultural, Loeal, and Political; also, MAGAZINES,
and all Perlodicals devoted to class interests; also, estl-

mAlE ORIy OF ADVERTISING,
and hints, incidents, and Instructions gathered from the
Experience of Successful Advertisers,
Malled to any address FOR 25 CENTS.

Address

GEO. P. ROWELL & CO.,

Advertising Agents, Publishers, and Dealers
in All Kinds of Printers’ Materials,

NO. 11 PARK ROW, NEW YORK.
LeCOUNTS PATENT

‘Lathe Dogs &Clarmps,

Of both Iron and Steel.
LeConnt’s Patent
EXPANDING MANDREL,

Yor use in the Lathe,
Bend for lstest Circular.
C. W. LeCOUNT,
South Norwalk, Conn.

JRATTS S:lr"\‘ OIL HOUST
AND {ns Praty
“!'S‘. {170 187}

oun lur Circalar, 18 Falton of., New York

1\ KO, W, READ & O,

MANUFACTURKRS AND IMPORTERS,

VENEERS,

FANCY WOODS & BOARDS,

Have In store the Bonest assortment ever seon, partienlarly
FRENCH VENEERS, HUNGARIAN AN, KT
o which they I tethe l-n'uv wiar slttention of the trade
Rend for oatalogne and price jist : :
Yar SALE, one of the best and largost VENEER CUTY
TING MAUHINES In the country
170 and 172 Contre st
Faotory, 186 (o 30 Lewis st

L. L. SMITH & CO.,

Nickel Platers,

6 MOWARD NI, New York,

Netween Klm and Centre

PATENT
OLD ROLLED

SHAFTING.

The Tact that this Shatong nas O per cont Nreater
strongth, a finer finksh, aod Is truer to gage, than any other
in use, rendors It undoubtedly the most economical. We
are aleo the sole manuinctarers of the CrLennaTen Cot-
LINs Par. Covrriye, and furntsh Palleys, Hangers, ote.,
o1 the most approved styles,  Price Lists mallod on ap-
plication to JONES & LAUGHLINS,

120 Waler street, Piissturgh, Pa,

§F Btocks ot this Shafting in store and for sale by
PULLER, DANA & FITZ, Boston, Mass.

GEO. PLACE & CO, , 13 Chambers streot, N, Y.

From 4to 500 horse power
Incinding Corliss Englnes, Slide
Valve Stationary En, ines, Por.
ablo Engines, ¢te,  Also, Clren-
lar Saw Mille, Shafting, Palleys,
ete. Wheat and L‘ornilllh. Clr-
cilar Saws, ete,

Send or Price List,

WOOD & MANN
Steam  Eugine Company,
WORKS—~UTICA, N. Y.
Prasciean Orvioe—42 Cortlandt st., New York.

UNION

Spoke Works.

qPOKES. RIMS, AND PLOW HANDLES.

L) All goods warranted seasoned, and of the best

quality, OHN G. DAVIS & SON,
Southwest cor. of Leovard and Otter sts., Philadelphla.

|

—

Harrison Safety

.y’

W
Pis
L £
AL
&

ITmportant Fact.
MARVIN & CO.’S

SPHERICAL SAFES
Have never been Robbed.
Huondreds aro 1o use by Banks ‘::'A.r:::::;,.u#;i'l:!;,r;‘kh‘ulll.
T Chestnut st,, Phlladelphis.

108 Nank st , Cloveland,
1 Maln st , Buffalo,

An

Warchouses, (

American Saw Co., Mannfacturers of| W,

“CIRCULAR spys™

And Pertorated Clreular and Long Sawse  Also Sold
Sawa o1 all Kinds. No. 1 Ferry st., cor, Gold street,
New York. Braneh Office for Pacific Coast, No.
Front street, San Francisco,Cal.

UILDING PAPER

OF THREE GRADES.

TARRED SHEATHING,

For outalde ot Studding, under Clapboards,
A nori.conductor of cold, heat, and damp

[June 10, 1871.

Boiler.

1an beon in practieal use for than ten yesrs.
25,000 HORSE POWER IN USE.
NTRATION AL M RS, Ty,

SEXD FOR CIROULARSE TO
HARRISON BOILEE WORKS
Philadelphin, Pa,

Weston's Patent Differential

PULLEY BLOCKS.

73,000 In uss.  Address
HARRISON BOILER WORKS
Philadelphia,

or JORN A. COLEMAN, Agent
10 Heoanway, New York,
or 189 Frvenay, 8r., Boston, Mass.

¥ T. V. Carpenter, Advertwing Agent. Addres
hereafter, Box 79, New York oity.

Swain Turbine.
“ﬂanow-WaterTmel from this on”

1LL, D.(zTEN PER CENT MORE WORK

Oon small streams, 10 a dry season, than Any wheel
m :w::ﬂtﬁ":d?.m" uu::t results, in every respect, as
m':.:’ ’mur?mml well, with Diagrams and Ta.
THE SWAIN TURBINE Co.,

North Chelmsford, Mass,

"“i') ,"0 A LINE for an advertisement in
D &eed L Kelloge's loside Track s s
i Lo 2.
1ts Xiud In the rormwltddm- Al.nscba ok
110 and 112 Madison

*t., Chicago.
P V . »

atent Vertical Portable Engine.
N I( Our guarantee is=— more
: { #tenn, lews fuel, stronger In run-
n":{' safer to run, less friction
and mere durable, than any Old
Style Portable, with Engise on
fler, of same Our
w Mills are stro and well
made—Lever Head Biocks, with
Patent Roller set; quick setting,
and correct when sawing.  Stationary Engines an Bol-

A Zaneswille, Ohio.

d
ers. Address GRIFFITH & WEDGE, Ohi

PREPARED PLASTERING BOARD,

a cheap and perfect substitate for lat and

plaster; makes a smooth, warm, and substan-
tial w .1, st less than half the usual cost.
DOUBLE THICK ROOFING

and Quartz Cement, make a water and

Qre-proof roof, for less than $3.30 per square.

Sample and Circulars sent free, by

ROCE RIVER PAPER CO.,

Chicago; or

B. E. HALE,
2 & 2 Frankfort street, N. Y.

‘ TANTED—A nsible dealer in ev:

town in the Unl States, to sell * The Tanite
Co.'s" Emery Wheels and Emery Grinders. Extra In-
ducements from May 15t. Sead for terms to “ THE TAN
ITE Co., Strondsburg, Pa.

So‘) = O A MONTH easily made with Stencil
=)

3 and Key-Check Dies. Secure Circnlar
Samples, Free. S, M. SPENCER, Brattleboro, Vi,

Tbg"' = A MONTH—Horse and outfit fur-
D) { O nished. Address NOVELTY CO. . Saco, Me.

IRON STEAMSHIP BUILDERS,

VEAVTE & LETH

ENN WORKS,

VE ENGINES, BOI 5 2
SARINE It )EL’LH_A?_P?‘AFRB' o

&t Vertical & Horizontal
' CORN MILLS.

#-Ineh grinds 50 bus, ?cr hour,

and 20.1n, 15, Prioe £280 and $£140.
EDWARD HARRISON,

3 == — New Haven, Conn.
WIRE ROPE.
JOHN A, ROEBLING’S SONS,

MANUFACTURERS, TRENTOX, N. J.

OR Inclined Planes, Standing Ship Rigging,
Bridges, Forries, Stays, or Guys on Derricks & Crancs,
Tiller Ropes, Sash Cords of Copper and Iron, Lightning
Conductors of Copper.  Special attention given to holst.
Ing rope of nll Kinds tor Mines and Elevators, Apply for
clrculnr,g!\'ig[n)( price and other Information, Send for
rnmphlul on Transmission of Power by Wire Ropes, A
arge stock constantly on hand at New York Warehouse,
No. 117 Liberty strect.

WORCESTER

Free Institute.

VI‘IHS INSTITUTION offers theoretical and
practical lostruction in
Mechunics, Civil Engineering, Chemistry,
Architecture and Designing.
Every student devotes ten iours o week, and the month
of July, to practice In the line of his chosen profession.
Address C. 0. THOMPSON,
Worcester, Muass,

MELEGRAPHINSTRUMENT for Learners,

Bomething new. Instroctions and Alphabet with
ench lustrument,  No teacher required. Price from $7.00
10 §15,00, Bent C, 0. D. Also, Galvanic Battories, all
kinds and prices, Address M. A. BUELL, Dealer in Tel-
cgraph Supplies, 26 Waring Block, Cleveland, Ohfo.

THE AMES TRON
WORKS. — Portable En-
gines, 310 40 H.P. ; Clren-
iarSaw Mis, Vertleal and
Horlzontal Stationary En.

nca‘nml Bollers, Holst.

ng Engines, Borr Mills,

Wood and Iron Working

Tools, Send for valuable
Information to

EDW'D ', HAMPEON,

25 Cortinndt st,,
New York,

v T 7] v S UL
BOON TO SUFFERING HUMANITY.—
Tho AMERIcAN FANKING Macuixe, patented May
2. 1571, This machine ean be sttached to heds, sofus, dosks,
shslrs, ote, The Inventor wishes to sell the l"uu-.nl Right.
Addross, for particulars, B.D.5., P. O, Box @10, New York.

2

LARGE BALES! Every family will buy, Sample
y mall for 8 cents, or cirealir for 8'cent stamp. L. F. K.
(0,, Box 244, Balem, Ollo,

A GENTS WANTED! LARGE PROFITS!
)

T I AND BAW MILL—Do work of 3 men,
Rip 8dneh lumber with 1‘1(\:’«-\] 'll'lhouunuqslu use,

wits wunted everywhere. OAG,
2% £ Cortlandt st,, New York.

. y Y
wacEMare  Union Stone Co.,
Patentees and Manufncturers of
ARTIFICIAL STONE &
EMERY WHEELS

and Artifcinl Stone and Emery \ehm‘l
}In(:lnll'miylr.uul '{ouls | :‘d for gireu.

ur. cmbert )
BWORTON, MASS,

THE
Allen Engine Works.

THE ALLEN ENGINE.

Fourth nvenue nud M0t and INE Kis.
Manufacturers o1
Porter's Governor
g“lw /}Ilv{l'.!lollml'. I:l'l_li'I Sur
andord Stendght Edges, Surfaco 1 J
e gew, nee Plates, nnd
Four firat preminms wore awarded to .
the Amoricun Lustitute, 1570, O NA A DN OF
Send for our ustrated cironlar,

WATER-PROOR

BUILDING PAPER

(No Taw), for Roofing, She thi )
Bhoe Mm-'llln e, I’ & f T l."“' .(,|:llluw\. Ol clothu
Pass-book ('u\’:r;, ‘;:,KI»:; ul QIO Bing Slio% o uating

Noew York clty

nd Flour Binw, ute,, for sale by
; - J. HUNTER, Ju.,
Papor W archouse, 89 Dunne st,

sraliouay, Now York,
POWER PLEDGED
u'lll‘lll Lo tany Overshaot, with
N.TF, BURNHAM'S
NEW TURBINE
I I
WATER WHEEL.
Hlustratod Dokeriptiye Famphlot

< and Price List sent frew, 1
- < N F, IIl'l(NII.\M.)\'an, o,

EST PORTLAND CEMENT, for manu.
facturing artificial stone,
L. JAFFE, 11 Brondway.

United Nickel Co.,

{XCLUSIVE OWNERS of Dr.Isaac Adams’,
Jr., Patents for Electro-Plating with Nickel, having
rentoved their business office to Boston, all applicants for
License,or others having business with the Company, will
address GEO. D. ALLEN, TrEAsURE
No. 3 Kilby st., Boston, Mass,

RUMPFF & LUTZ,

MPORTERS and Manufacturers of Aniline
Colors and Dyestuffs, Colors for Paperhangors and
Stalners. Rellable recipes for Dyelng and Printing on
Sk, Wool, and Cotton*® All new luprovements in the
art gl‘ Dﬂcl{m and new Colors m.'ﬁ tramggnmd to us hy
our friends In Edrope, a8 soon as they ap, A,
42 Boaver nln-el.‘*b}w York,

Working Models

And Experimental Muchinary, Metal, or Wood, made to
order, by J. F. WERNER G2 Center st, N, Y.

E

TH
Tanite Emery Wheel.
Docs not Glaze, Gum, Heat, or Smell.  Address
THE TANITE CO.
Stroudsburg, Monroe Co., Pa.
S. & J. GEAR & CO., Boston, furnish
e cvery description of Wood and Iron Working
Inchinery and Supplies.  Tho best in use, regardless of

muker, at lowest possible rates.

EW INVENTION, ADDRESS,
HOWARD: IRON' WORKS, BUFFALO.N.Y.

o~ SCHLENKER'S - PATENT.

BOLT

l for Stewm Boller, Send for Clronlnrs,
Agonts Wanted, MURRILL & KEIZER, Balthmore, Md,
Ml Work, "I'ho

HEAVY CASTINGS difiowertine

SBteam Engine Builders & Foundors, New Haven, Conn.

For Forge and

TEW AND SECONDHAND IRON PLAN.
ERS, LATHES, DRILLS, ote, for sale low, Send

r Clreular, W, A JAMES & €O,
JOr \ 196 Lake st., Chicago.
B U | L D E RS and all who contemplate
bullding, supplod with Ml de.
seription of “Vilinge Bulldor' free, Address A.J. BICK-
NELL & CO., Publishers, 27 Warren s, Now York,

» AILROAD MEN, who hope for promotion,

\. rond tho RATLROAD GAZRTeR, publishod ot 78 Broad.
way, Now York, and 112 Madison st, , Chloago,
numbers 10 ¢

\ PERM  OLL, steietly pure, for SEWING
h MACHINES und fine Muchinory, In bottlos, cans, bar-
W FONYE Now Bodford, Muss.

RON PLANERS, ENGINE LATHES,

Drills, and othor Machiniats' Tools, of superlor gual-

Ity, on hand, and Aolshing,  Forsalo low.  For Doserip.

ton and Prico address NEW HAVEN MANUFACTUR-
Now Haven Conn,

Bample

roeln, and chnks,

ING CO
r l\()l)l) & RAPFERTY, Manufacturers of

Stoam Engloes, Bollors, Flux, Homp, Tow Bagging,
Kopo and Oakum Muohinery, Btoam Pumps and Govern-
o always on I.mml. Ao Ajconts for the Now Havon Mans
ufncturing Co's Machinisvts' Tooly, g9 We lovite ospy-
clnl attention to onr nvw,Imnru\‘ml‘ Crintide Steam Ene
wines, Werercoms Darcivyut,; Wo. ks Fy'lgrion, N.J,

$ [ A DAY FOR ALL with Stencil Tools.
Address A. E. GRAHAM, Springfield, Vi,

‘, N,TA.\’ TED.—A workman at sash doors

and mouldings can have a zcrmnncnl Job with

ABLINGTON MANUFACTURING CO., Arllogion, Vi.

RITANNIA IRON WORKS, Bedford, Eng-
land, Londor office. 4 Cheapside, Manufacturers of
team Plowing and Cultivating Machinery, Howard's
Patent Safety Bollers and Agricuitural Implements.
Messrs, Howard, Proprictors of above works, having had
numerons applications and Inquiries raliectlnx thelr va-
rigus patents for Improved Agricultaral Implements and
Steam Generators, bave Interested Mr. Joux EvERirr, of
Now York, In the American branch of their interests, to
whom all applications for American Agencies, Boyalties
or Rights, can be made. Address, 188 Pulton st., X. Y.

L. W.Pond---New Tools.

EXTRA HEAVY AND IMPROVED PATTERNS,

ATHES, PLANERS, DRILLS, of all sizes*
_{ Vortieal Boring Mills, ten feet uwluﬁ. and under*
Milling Machines, Gear and B3olt Cutters; Hand Punches
and choears for fron,
O co and Warerooms, 8 Liberty st., New York; Works
at \Woroestor, Mass,
A. C, STEBBINS New York Agent.

DAT. SOLID EMERY WHEELS AND OIL
STONES, tor Brass and Iron Work, Saw Mills, and
Edge Tools. Northamoton Emery Whool Co. Leeds,Mass.

‘[_I UMBUG SQUELCHER exposing all swin-
5 dles and humbogs, by mall or otherwlse, hy the
author of the famons book, *Rogues and Rogueries ot
Noew York. ' Samples free by mall, on receipt of only 10
conts, by JESSE HANEY & CO., 110 Nussan st., N.Y.

NIRCUS FREE!—Any boy can teach his

! pots amusing and wonderful tricks by Haney's Art

of Tralning Auvimals. Tells all secrots of the profession,

nnd oxplalns all feats aver exhibitod, 210 pages, & en:
gravings, only 50 conts of booksellors or X
JESSE HANEY & CO., 119 Nassan st., N. Y.

o m 150words per mins

SHORT HAND. wte in four wooks.

Sond stamp for Clronlar. Prof Gray, I O, Hox 4817, N. Y,

Portable & Statl?nary
Steam Engines

ND HOISTING ENGINES. A good ar
. tlele at low prices. Evoery machine warrantod
Soud for deseriptive Price List,
H., I, BIGELOW & CO,,
Noew Haven, Conn.

Nl Y / A
Foor LATHES.
And all kinds of small Tools. THusteatod catatogue froe.
GOODNOW & WIGHTMAN, & Cornhill, Hoston, A\lml..‘

- . T .
Gear’s Variety Molding
Muohing I8 tho best In the world, Sond for Clrenlar,
ki R‘. H.“;‘-\,LJ. Gonr & Co., Boston, Mass, Y
g CAUTTON 1t In an Infeingement to use tho Ny X«
V. Machine anywhoere vxeept In Now Yors, Take Notloe.
Wo moenn business,

100 ¢t $25° per menth guaran:
o teedd, Sure pay. \\'n.gv‘l
pold woekly to Agents evor rwhioro, solling on e Aatent Stk

y r
o hite Wire Clothes Line, Business pormanent, KO
:\‘l;l :fl(i'flﬂufn..?n :t:llllron Grmann Wione Minus, Phlla,, Pa

FPHE “ Selentific American” is yrinted \\'m;
l OIAS. ENRU JOHNSON & CO,'8 INK, Tonth an

Lomnard ste, Phlindelphin sud  Geld st. New Yorks
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