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A New Style of Velocipede.

The desideratum to which all the efforts of velocipede in-
ventors are now directed, is to make a machine, that, while it
ean be used on common roadways, will also combine enongh
amusement with utility to render it desirable. The inventor
of the velocipede illustrated and deseribed in this article, has
kept both these ohjects in view, and has produeed an entirely
unique machine, )

and guidance he is under favorable conditions, the extensor
muscles of all the limbs having the most effective play. As
every revolution of the wheels will carry the rider twenty-
two feet, his speed must be great on level and descending sur-
faces, while, from their large carve and elasticity of bearing,
 comparatively smooth passage over inequalities is secured.
The ease with which, withdrawing his foot from the stirrup,
he can reach the ground, throw off the saddle-bar, and walk

Ti is a bicycle, the wheels of which revolve around a eom- | within his light machine up a hill, then, adjusting it, can slip

men axis, with erank motions for both hands
and feet. The rider sits astride of a saddle-
Dbar in the eenter of an hexagonal frame from
which uprights rise, connected at the top by
an adjustable neckyoke, This yoke can be
clevated or depressed to suit the stature of
the rider, It is fixed to its place by means of
spring bolts or catches. The uprights are
strengthened by curved braces extending
laterally to the axles on either side, which
pass through them, and they are attached
below to the extremities of the hexagonal
frame, To these lateral braces the brakes
are attached, so that they ean be put on by
lowering the elbows, and are provided with
springs to take them off the friction wheels
on the axles when they are not required.
Two rock-bars attached to the inner side ot
the uprights are conneeted by short pitmans
to the cranks, through which the power of
the hands is applied. The eranks, also, re-
ceive the power of the feet through stirruped
rods. Fach wheel being independent of the
other, the machine ean be readily guided or
tarned about in a circle of twice its width.

The wheels, for men of ordinary size, are
about seven feet in diameter, having rims of
steel, with & thick vuleanized rubber band
for the tread. The rims are attached by
double wire spokes to flanged central disks

fixed to the axles. These wires may be in-
terinced, if thought best, bat in either case
the wheel is extremely light and elastie,
The wires are stretched by means of nuis
inside the flanges of the disks.

The perimeters of the wheels are made
Tight and stiffened by corrugation. It may
be foynd - necessary. to strengthen the wheels
against lateral strain, on rough roads, by
extendibg the axles and passing additional
wires frafn the periphery to their extremi-
ties. This ar t secures eth
with lightness and elasticity, but a wheel of ordinary con-
struction may be used if desired.

The hexagonal frame, which supports the rider, is also ad-
justable on the uprights and Iateral braces, as occasion may
demand. . The saddle-bar may be cushioned, which, owing te
the elastic wheels and rims, will be in most cases sufficient ;
or it may be provided with a spring saddle if deemed desir-
able. Taking off the hexagonal frame from the uprights and
lateral braces and removing the yoke, divides the machine
into parts convenient for storage and shipment. When set up
and in use, it is stifféned by iron rods or braces connecting the
uprights with the corners of the frame, as shown in the en-

Taving.

The saddle bar is swung loose-
1y behind so a8 to be easily
thrown off to the right or left.
For ladies, it is proposed to re-
place the saddle bar by & curved
tongue-shaped seat with connect-
ing rods passing around the body
on either side, and jointed for the
lateral motion necessary to cast
them off in front. The levers
worked by the hands are for
guiding, and to counteract the
irregularity of the movements
given by the feet ; but should it
‘be found desirable, a circular, in-

WHITE'S IMPROVED BICYCLE.
on again and resume his journey, or perform his evolutions |
on rough or obstructing portions of the road, seem features
that ought to secare for this machine a favorable reception,
to say nothing of its superior capabilities for healthful exer-
cise and invigorating movement.

Patented through the Scientific American Patent Agency,
April 13, 1860. Manufacturers may address John J. White,
No. 526 Arch st., Philadelphia, Pa.

Improvement in Boiler Flue Cleaners.
A good and efficient tool for cleaning the flues of boilers,
has been the subject of much study on the part of mechani-

the center of the plate, of such shape as would be described
by the intersection of two equal circles, the object of which
is to multiply the cutting edges of the plate. The plate is
bent spirally 8o that two points are in line with the bar, C,
and the rivets which fasten the seraping plate to the bar, and
the other two points are brought round opposite the bar as
ghown in the engraving. The handle may be made of gas-
pipe, which gives sufficient strength with less weight.

The use of the batton, D, is twofold, i.&,to form an at-
tachment for the handle, A, and also to gather
the soot and aid in its removal.

The scraper plate bent in the form, and at-
tached in the manner described has great elas-
ticity and g therefore capable of being in-
gerted readily into flues of different sizes and
cleaning them equally well. The curved point
of the bar, C, in connection with the inclined
edges of the scraping plate, compel the con-
traction of the latter, in entering flues of
small size, while the elasticity of the plate
forces its cutting edges firmly against the sur-
face of the flues in the process of cleaning.

‘We understand these scrapers have made a
very favorable impresgion where they have
been tried. This improvement was patented
through the Scientific American Patent Agen-
¢y by M.and C.H. Morse, March 30, 18069,
Orders and letters should be sddressed to
Monroe Morse, Franklin, Mass,

Applieation of the Indicator,

A new’edition of Porter’s “ Richards’ Steam
Indicator” is fannounced by D. Van Nostrand
as being in press; revised by F. W. Bacon, M.
E.,, who has made copious notes and addi-
tions, a8 developed by American practice. This
revision was needful and will be properly ap-
preciated by the engineering public when the
work makes its appearance. An extract frem
this work gives the following rules for apply-
ing the indicator to steam cylinders :

OF ATTACHING THE INDICATOR.~When it
is practicable, diagrams should be taken from
each end of the eylinder. The assumption
commonly made, that, if the valves are set -
equal, the diagram from one end will be like
that from the other, will be ehown by this
instrument to be erronecus. This is owing to
the difference in the speed of the piston at
the opposite ends of the cylinder, which is, at
. the outer end of a directacting engine, from
85 per. cent to 66 per cent greater than at the erank-end, the
difference varying sccording to the degree of angular vibea-
tion of the connecting rod.

- In side-lever or beam engines, these proportions are reversed,
and the epeed of the piston is greater at the upper end of the
cylinder. Often, also, there is a difference in the lengths of
the thoroughfares, and in the lead, or amount of opening, or
the point closing ; and many times the valves are supposed to
be correctly set, when this indicator will ghow that they are
not. These and many other causes, will make a difference in
the diagrams obtained from the opposite sides of the piston,

One use of the indicator is in fact to show whether or not

cal engincers. The one illustrated hercwith seems to have

MORSE'S PATENT BOILER SCRAPER.

stead of reciprocating, motion can be substituted by converting, | many points of excellence, which will become apparent to

with o few necessary changes, the lever into a winch, As the | practical men wpon & description of iis structure and opera-
objeet is to get the lightest machine possible, the material will, | tion. .

1o that end, be of steel, and the bars hollow or corruguted

whenever practicable, It is proposed to aitach, over their up- | handle which passes through a ring, B, forged with and form-
per ends, a horizontal sereen to protect from the sun and rain, | ing a part of the bar, C. The handle, A, after passing through

likewise a small mirror that may refiect to the eye what is be-
hind on the road. .

It will be perceived that, with the fixed fulerum for the
shoulders and back, the whele museular force of the rider can
‘be exerted, through the lags and arms, to act, by means of
the levers above and rods below, on the cranks, or as much on
either as is wanted, and therefore, that for both propulsion

The leiter, A, in the engraving indicates a portion of the

the ring, B, screws firmly into the button, D, which is also
forged with the bar, C, and forms a pert of it. The point of
the bar, C, has o gentle curve toward the longitudinal axis
of the handle, A, and the other parts of the instrument, andis
also tapered and rounded at the point. To the outside of the
bar, C, is riveted the scraper plate, B, This scraper plate,

when uncoiled is of rectangular form, having an opening in

the diagrame from opposite ends of the cylinder are alike.
Prees T0 BE AvOorpED,—The in-
dieator should be fixed elose to the
cylinder, especially on engines
working at high speeds. If pipes
must be used, théy shonld not be
smaller than half an inch in diam-
eter, and five-eighths in the bends,
and es short and direct as possible.
Any engineer can satisfy himself
with this instrument, that each
ineh of pipe oceasions a perceptibla
fall of pressure between the en-
gine and the indicator, varying ac-
cording to its size and number of
bends and the speed of the piston.
Diagrams have been known to show, from this cause alone, 40

| per cent less pressure than was actually in the eylinder.

Probably the diagrams taken from engines, generally show
in nine cases out of ten, the lead or the pressure or both, un-
traly, from the incorrect manner in which the instrument is
attached, o

Woere 10 CoNNECT THE INDICATOR.—On vertical cylin-
ders, for the upper end, the indicator cock is usually serewed
into the cover. Sometimes it is attached where the oilcup is
set, this being removed for the purpose. For the lower end,
it is necessary to drill into the side of the cylinder, at a con-
venient point in the space between the cylinder bottom and
the piston, when on the center,and screw in a short bent
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pipe, with a socket on the end to receive the indicator cock.
‘This indicator ean be used in a horizontal position, but it will
he found much more eonvenient to put in a bent pipe, and set
it vertical. Sometimes it will be necessary to drillin the side of
the eylinder at the upper end also, especially in double eylinder
engines having parallel motions, when the indicator cannot

generally be set on the covers. Care must be taken that the |

piston does not.eover the hole when on the center. No putty
is necessary to make these small joints, and it should never
be used, as it is linble to clog the instrument. If the screw
fits looaely, a few threads ot eotton wound around the stem
will prevent the escape of gteam,

On horizontal engines, the best place for the indicator is on
the top or upper side, at each end; if it cannot bo placed
there, bent pipes may be serewed into the covers or into
the side of the cylinder. In other respects follow the di-
Tections given for vertical engines. The indicator should
never be set to communieate with the thoroughfares. The
current of steam past the end of the pipe or the hole re-
duees the pressure in the instrument, and the diagram given
is utterly worthless, as any engineer ean readily ascertain by
making the experiment.

-The stop-cock being screwed firmly in its place, screw the
indicator down to its seat, turning it to the most convenient
position, and make it fast by turning the coupling ; then
move the guiding pulleys to their proper position to receive
the cord, and the instrument is in readiness for use.

BEET ROOT SUGAR.
No. X.

TeCHROLOGY.—PART VII.

FILTRATION,

“ In loading™ a filter, the metallic sieve is placed at the bot-
tom of it, through the man-hole, and covered with a wet
cloth. A layer of bone black a few inches thick is then
carcfully spread over the cloth, rammed down tight, and the
man-hole door closed. The filter is thew filled through the
top by emptying the boneblack into it from sacks, until
within 18 inches of the top. A coarse cloth fitted into &
metallic ring is then spread over the upper surface of the
‘bone black to prevent displacement or the passage of scums,
and the cover of the filter tightly fitted on.

New bone black, containing soluble salis, and having a
disagreeable flavor must be thoroughly washed before baing
used for the clarification of saccharine solutions. For this
purpose the filter is filled with water (hot if possible), which,
at the end of 15 minutes, is run rapidly out by opening the
lower cock of the filter 1o its full extent. ot water is much
preferable to cold for the washing of bone black, as it
increases its durability, and at the same time renders
it more efficacious in the productien of limpid, well-fiavored
sirups,

Bone black which has been used and « revivified * does not
in general need washing before being employed for the filtra-
tion of carbonatated juice, but must always be so prepared
before filtering sirups through it.

After a certain period of time, which varies according to
circumestances, the bone black loses, to a certain extent, its
power of purifying juice or sirups; this, for carbonatated
juice, is known to have taken place when the filtered juice
issues from the filter with a yellowish-brown color and an
ammonjacal odor, and for sirups, when they loose their
« golden ™ hue, and acquire an unpleasant flavor. In such
cases the flow of saccharine fluid must be stopped, and the
filter filled with hot water, which is allowed to run out un-
til it marks from 1° to 13* Baumé&. The cock is then closed
for fifieen minuies, at the expiration of which the liguid is
again tested by means of the areometer, If the density has
increased the quantity of water used has been insufficient.
The bone black, after continued use, finally becomes “spent,”
after which no amount of hot water, alone, will return to it
its clarifying properties. "

The operation of filtration must be regular and continuons,
If a diminution of the flow at the outlet should occur, this is
produced by the obstruction of the meshes of the upper cloth
of the filter by dirt, or by scums having agglutinated the
upper layers of bone black. In such a esse the bone black is
taken up to a depth of two feet, replaced by new, and a
fresh cloth put over it, when the operation is proceeded with
as before.

The gquantity received into the filter must always.be the

#ame as that which eseapes from it, a matter easily regulated |

by the cocks for egress and ingress. In cases where bad
juice or sirups are being worked it often becomes necessary
40 refilter several times in succession.

The juice from the scum department ia run into the same
filters a8 the juice from the carbonatating pans.

‘When the bone black has become “spent,” the filter must
be renewed. This is done as follows : In the first place, the
upper layer of foul bone black is taken up with & shovel and
Inid aside ; the filter is then emptied of its contents through

thelower man-hole, and the lower sieves and cloth taken out. |

This is only done after the liquid from the filter has boen
brought by addition of water (after having stopped the flow
of juice) to a density of 1° to 11° Baumé,

The carbonateted juice is run into the top of a néwly.
washed filter uniil the liquid escaping through the hottom
marks 1° to 14° Banmé. The lower cock is then closed, and
the juice allowed to graduslly reach the top eoek, which
must first be opened to one-halt and later to threequarters of
its extent, but not sufficiently to canse a disturbance of the
solid contents of the filter. It is best to roceive the juiee of
only one pan on a filter at one time. This necessitates the
use of two filters for every three carbonatating or defecating
pans,

The same filters which have been used for clarifying the
girups are employed for the same length of time, for the clar-
ifying of the juice, but filters which have been used for juice
must never be used for siraps,

Every time a filter is emptied its internal surface must be
washed by dashing hot water into it by the bucket-full, and
by rubbing with a wash rag. Ii is then to be white washed
with weak milk of lime by means of a broom. The sieves
must also be well scoured and limed,

The filtered carbonatated beet root juice is run from the
filters into a mionfesue, which carries it to the reservoir of
the concentrating vacuum pan; the filtered sirup is run into
8 snonte:fus, which carries.it to the boiling pan.

BONE BLACK.

This being a very important jtem in the manufacture of
beet root sugar, will detain us a few moments.

The bone black used in this branch of manufacture is the
average “grained ” bone-black, not the pulverized such as is
employed by druggists,

If of & good quality its color is a lusterless black, and it
must very strongly adbere to the tongue when applied to it.
It must weigh from 42 to 45 lbs. per cubic fook, if heavier it
contains water or adulterations. Bone black which has been
used once or oftener, and “ revivified,” has the bluish tint of
slate, weighs heavier than new black, and is less porous.

After boneblack has become “spent™ it may, to a consid-
erable extent, be restored to a pristine energy, by being sub-
mitted to a special ireatment, known by the name of “ revivi-
fieation,” which we shall now proceed to describe,

After the “spent ” bone black has been taken out of the
filters, it is thrown in heaps, from whence it is taken to a
bone black washing machine, revolving with a speed of 12
to 15 revolutions per minute, and having an incline of about
8 inches, through which runs a constant stream of hot water,
which is obtained from the condenser of the vacuum pans.
The black issues from this washing machine in an apparently
dry state, and is received into baskets placed at its lower ex-
tremity, in which it is conveyed to an iron drying floot, heat-
ed by the waste heat of the bone-black furnaces. It is here
laid in heaps of from one-half to two-thirds of & foot in thick-
ness, and continually stirred both day and night,

When perfectly dry the bone black is placed into high, nar-
row, vertical iron retoris, placed in a furnaece, and heated
until these last acquire a peculiar  brown-red heat,” st which
degree the temperature must very carefully be maintained
(by the management of dampers) for a period of twenty-five
minutes. The contenis are then dropped through the bot-
tom of the retorts into phbrtable sheet-iron receivers, or
‘emotherers,” on which a tight-fittling cover is instantly
adapted.

The bone black is then whecled into a shed, through which
the air freely circulates, and laid in layers, when it is im~
mediately sprinkled with water from an ordinary watering
pot, to exclude the poesibility of its reigniting. As soon as
the black has cooled down it is ready for nse,

The muddy bone black taken from the upper portion of the
filters and that which has been several times used is treated
differently to what we have just described,

It is placed into wooden tubs, or vats, of a capacity of 200
cubic feet, more or less, and submerged in a mixture of water
and muriatic acid, marking 2° Baumé, Effervescence, or as it
is improperly called, “ fermeniation,” soon sets in, and is con-
cluded in 6 to 8 days..

The water is now drawn from the “ fermented ” bone black
by means of a tap plug, and thoe black itself taken to the
bone-black washer, from whence it goes to the drying floor
and furnace, as before described. In many works the whele
of the bone black used is both * fermented * and “ roasted.”

Bone black is known to be sufficiently washed when water,
dripped from it, and placed in a clean tumbler, is perfectly
clear and transparent atter the deposition of the suspended
fine particles hes taken place.

The quantity of bone black needed, and the length of time
it can be employed before becoming “ spent ” varies greatly
with the nature of the beets and the degree of perfection of
the previous defecation and card The quantity
must be so caleulated 28 to include the guantities in process
of revivification as well what is in actual use in the filters,

The average quantity needed, practically, is twenty per cent
of the quantity of beets, by weight, worked up every twenty-
four hours, A factory consuming 150,000 1bs. of beet root per
diem would thue need 80,000 1bs. of bone black.

The residue from the bone-black washer is collected in cis-
terns where it deposits itself as fine mud, and constitates a
highly valuable fertilizer.

CRYSTALLIZATION.

The beet root sirup boiled to a consistency of from 40 to 42
deg. Baumé, more or less, is distributed into a number of jron
forms or erystallivers of a capacity of about 12 gallons each.
These are left quiet in an apartment the temperature of which
is kept at 95 deg. Fah. At the end of eighteen or 20 hours
the upper crust formed is punched through, and in from five
to eight days the sugar is “made.” If erystallization is pro-
gressing favorably, a thin * mirror * soon forms at the surface
in the erystallizer, and at o later period this sirup covers to a
certain depth the mass of crystallized sagar. .

The contents of the forms are next emptied into “ centrif-

-ation.

ngal turbines,” revolving drums, the outer surface, of which |

is covered with metallic tissue through the meshes of which
the siraps flow, by the action of the centrifugal force, while
the erystals of sugar are retained within, These centrifugals
are of various construection, but the welocity of their circum.
ference must not be inferiorto from 160 to 180 feet per second.
Ina very short space of time the sugar (first product), is
ready to be scooped out from the inside of the centrifugals,

If it be desired to make very white sugar, it must be fur-

ther washed by means of a jet of fine spray or of steam while
the turbine is in motion. This washing of the crystals of
sugar injures the “ grain " to a certain extent, by melting off
their sharp angles. - The first suger is kept separate from the
second and third, being of superior quality. The sirnp escap-
ing through the meshes of the centrifugal is reccived in a
mmants jus, carried to a reservoir, and from thence te the boil-
ing pan, when it is again reduced to a density of 40 to 42 deg.
Baum#.

This second product is run into iron erystallization tanks of
a capacity of 400 gallons each, and kept ina special apart-
ment heated to 100 deg. Fah. In from eleven to fourteen days
the second sugar is crystallized, when it is “ centrifugalized,”
a8 was the first.

"The sirups resulting from these “sceonds™ are in turn
boiled to proper consistency, and colleeted into iron tanks of a
capacity of 1,000 gallons. These are kept in a room at & con-
stant temperature of from 100 to 112. deg. Fah., and from four
to six months the “third sugar” is ready for working up.

The residue from the third sugar is molasses, and is collected
into cisterns for the distiller's use,

After being broken up in a “ lump-breaking ¥ machine and
passed through a screen the sugar is ready for market.

If the sirups from the first and second sugars are high col-
ored, they will need clarifying. This isdone by adding water to
i them until they mark from 28 to 80 deg. Baumé, heating by
| Steam to ebullition in an open pan, with full open steam cock,
| adding halfa bucket of ox blood (well beaten up with switch-
es), or, in its absence, white of eggs or milk, and apint and a
balf of fine “dust” bone black per thirty-five cublo feet of
sirup, The scums are skimmed as they form, and are treated
in the same way as the scums of defecation.

The clarified sirap is run through a special filter kept for
the express purpose; and is then run into the boiling pans.
Sirups from the first, second and third, must never be mixed
together.

It is advisable to keep a bucket of cold water constantly in
readiness near these boiling sirups during elarifying, so as to
inatantly allay, at any time, sudden foaming or too violent
ebullition and consequent overflowing of the pan.

ESTIMATES FOR THE BONE BLACK DEPARTMENT OF A
Bmer Roor Svear FACTORY WORKING 150,000 LBS. OF
BHETS BYERY TWENTY-FOUR HOURS.—One bone-black furnace
with 3,600 square feet (50 < 50) of drying surface and 14 el-
liptical retorts, cost, $1,100 ; bone washer, $110; smotherers,
§112. Total, §1,323

EsriMaTES FOR CRYSTALLIZATION DEPARTMENT —Four
centrifagal turbines of latest comstruction, §1,120: sugar
crusher, 140 ; transmission of motion to turbines and crusher,
§220; montejus and gutters, $190; one six-horse power en-
gine running at a speed of 80 revolutions per minute, §380 ;
three reservoirs for sirups of a capacity of 750 gallons, $180;
two hundred crystallizers for “ firsts,” $520; twelve crystalliz-
ers for “ seconds,” $860 ; eight erystallizers for « thirds” $540.
Total for crystallization, in gold, §3,550.

To the above estimates must be added : Piping and cocks
for the whole establishment, $3,600 ; vats, $300 ; various tools,
$1,000; packing and unpacking of machinery, §3,000—be-
side freight and duties on the whole apparatus, the total
weight of which we have estimated to be about 200 tuns,

‘We have now reached the conclusion of the series of oper-
ations by means of which “ raw sugar* is made from the beet
root. In our next and last article we shall exhibit the amount
of labor needed, and give careful estimates of what it would
cost to produce boet root sugar in the United States.

For the Selentiflc Ameriean,

STATISTICS OF THE PRODUCTION OF IRON,
{Concluded from page 833,

BY FEOF. FETER TUNNER.

Among the non-metallic products of mines salt is the most
important. 'We cannot take notice of its price in thoss coun-
tries where it is a monopoly, as in Austria, but taking its com-
mercial pries as a standard, it averages about one florin per
ewt. OF less importance are sulphur, vitriol, alum, graphite,
manganess, and tungaten, for the cost of which ses particulars
below. From the unity prices previously disenssed, we infer
the following values of yearly production :

Florins. Floring,
- 502,800,000

14,000,100 THE00
£63,100,000
.2 & 0,431,035
21000 owis, copper T,
4,126,500 . lnmrPrnl 1@ 2 .'.n‘;‘ls 500
2,550,000 6wts. zine () 8 florins. | 1,550,
All'Other metals vogether in the vaiie of. m‘swﬂsm,ws.n&s
8,000,000 owris, malt @ 1 florin, 000,000
I‘m‘.noo ewts. suiphur @ 4 Bg ow%
Varlous vitriols and alums. ... X
260,000 cWte. graphite @ X florin N
40000 cwta. manganese [E R

‘W0 owis. tuagsten m.;'m': 87,500,000

It appears from this table that the yearly production of iron
is d by the i sum of 863 million florins, or
$431,500,000 gold. This sum exceeds the value of all the
other metals, and it is larger than that of the aggregate of
all other mineral products. The article next in value is coal,
and it may therefore well be maintained that the iron and
coal industries represent the two principal depariments of hu-
man activity in the present age, -

The production of the precions metals being chiefly con.
fined to America and Australia, iron receives theraby 2 much
higher importance in European industry than our first table
#eems to show, in which the productions of all countries of
the world are compared with each other. It ean, for instance,
be proved that the value of the iron production in the Aus.
trian émpire is four times ag large as that of all other metals H
in Germany it is six times a8 large, ete. But this is not all.
The variety of uses to which iron may beapplied is surprising.
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Tt is employed in the strongest parts of engines aswell agin the
finest wheels and springs of a waich ; in building the mighty
jron-clads; in the bulky death-spreading cannon ; in the most
delicate surgical instrument! It shows its importance when
we consider in what proportion its value is enhanced when
faghioned into the weighty anchor, the finest fishing-hook,
the plowshare, the mower’s scythe, orthe cambric needle.
The values of the precions metals, on the other hand, when
leaving the tefiners’ furnace, differ but little from those of
the coined money, While, for instance, the most delicate
watch spring is worth a million times more than an equal
welght of tae steel bar from which it was made, the value of
the most elaborated gold or silver article is seldom double
the value of the refined metal.

Various articles of daily use have been proposed as indexes
of the wealth and civilization of nations. Statisticians and
gocial economists, who have investigated this subject, have
arrived at the conclusion that there is no product better adap-
ed for this purpose than iron, and it may be truly held that
nearly all branches of human setivity are deriving direct or
indirect benefit by an increased consumption of this metal.

T have constantly, for thirty years, given atfention to the
statistics on the. diffvsion of iron, and I give as follows the
results of my investigations:

The yearly average consaumption of iron per individual
amonnts in Great Britain to 100 Ibs.; England alone, 150 Ibs;
United Statesof North America, 80 1bs,; Belgium, 70 1bs; France,
55 1bs. ; the German Zollverein, 50 Ibs. ; Sweden and Norway,
25 Iba,; Smbzerlnnd,% 1bs.; Austrin, 20 1bs.; the German part
of Austria, 45 Ibs; Italy, 15 Ibs; Rueein, 11 1bs.; Spain and

Portugal, 10 lbs; the East Indies (population 180,000,000) |-

1ib. .

It may be mentioned yet with respect to this table, that
England, Belginm, and Sweden appear in too favorable a
light, on aceount of the circumstance that these countries are
the only ones which produce larger guantities of iron than
they consume themselves, and also because of the fact that
the smelting of iron itself requires a comparatively considera-
ble amount of this metal.

Vegetable Electromotors.

The Chemical News contains an article contributed by Ed-
win Smith, M, A., giving results of researches in a field which
g0 far as we are aware bas been hitherto untraversed. He
says: It is well known that a voltaic combination may be
made of two liguids and & metal, if one of the three acts
chemically upon one and only one, of the other two ; thus—
we may employ copper, nitrate of copper, and dilute nitric
acid, or platinum, potash, and nitricacid. Connect a platin-
um crucible with one terminal of a galvanometer, pour in a
Litle solution of caustic potash, place in this the bowl of
a tobacco-pipe having the hole stopped wp with waz; pour
into the bowl a little nitrie acid, dip in the acid a small
slip of platinum foil, and connect this with the other ter-
minal of the galvanometer; a powerful deflection of the
needle indicates the presenceof an electrie current and ghows
jts direction to be from thie alkali to the acid; the platin-
um gerving merely as a conductor. It occurred- to me,
when performing this experiment, that an electro-motive com.-
bination might just as well be made of two vegetable sub-
stapces, with platinum for conductor, provided only they
were of a nature to act chemically upon one another—an al-
kaloid and an organic acid, for instance. It also seemed to
me not unlikely that, wherever two flavers are habitually
conjoined in our cookery and eating, the reason why they
mutually improve each other iz becaunse a certain amounnt of
electric action is set up between the substances employed to
produce them. The rationalz of the right blending of flavors
might be found parily, no doubt in chemistry, but partly, also
in galvanism.

Pursuing this idea, I tried pairs of eatables which general-
1y go together, such as pepper and salt, coffee and sugar, al-
‘monds and reising, and the like,and found that a voltaic cur-
yent ore or less strong was excited in every instance which
1 tested. Bitters and sweets, pungents and salts, or bitters
and acids, generally appear to farnish true voltaie couples,
doubtless in consequence of the mutval action of some alka-
Joid salt and an acid or its equivalent. As others may like to
repeat or extend the experiments, I will describe shortly my
mode of procedare: Cut two pieces of platinum foil about 5
inches by 24 inches, and a number of pleces of filter papera
trifle larger. Well-waghed linen is sometimes more conveni-
ent than filter paper. Have a small wooden board near the
mereary cups of the galvanometer, and let a short copper or
platinum wire, dipping into one of the cups, rest on the
board. The substances to be tried must be brought to a state
of solution, the stronger the better, by infusion, decoction, or
otherwise. Supposecoffee and sugar are to be operated upon ;
solutions of both having been prepared, dip into each a slip
of filter paper; place one slip on one of the pieces of platin-
um foil, and the other on the sceond piece. Next luy the first
slip and its foil on the board, with the metal touching the
copper wire before mentioned. Lay the second slip with its
platinwm upwards, so that the coffee and sugar come into
even contact with slight pressure, and im 1

feo and sugar have the same electrical relation to each other
as zine and platinum, Coffee, in fact, is the positive, sugar
the negative element, I subjoin a table of the results of nu-
merous experiments, eonducted in the anuer above deseribed:
ELECTRO-PUBITIVE,
Coffee.

Gum caramel.. ...
Cane sugar caramel
Milk sn.gn.t

Almm\da
Horseradish.
Onion. ...

Raisins
Beetroot

Table salt.
Tartaric Acid.
Giuger. .
Cayenne pepper.
Pepper (white)
Tea (black).
Tobaeco. .. ..
Quinine (Howard's).
Gentian root.

Peruvian bark. .
Camphor (tincture). .. ....

Arniea (tincture).

Dilute Sulphurie Acid.
Peruvian bark. “ “

Quinine (Howard's). . . “ “

Iodine (tineture) . . Turpentine.
ustic potash . “

Starch. ves “

Starch.. Todine (tincture).

Caustie pum.;h Neat's-foot oil.
It is somewhat difficult to eliminate from these experiments
all error arising from difference of temperrature, if the gal-
vanometer is tolerably sensitive.

current from the hotter to tlle colder liguid may affect the
needle, and mask the true electrical relation between the two, |
80 far as it depends upon their chemical natare,

ASTROLOGY AND ASTROLOGERS.

To use the rather strong language of a cotemporary, there
are still fools who are not only fools, but who sesm willing,
nay anxious, to spend money to prove themselves so. The
advertiging eolumns of the New York dailies contain the
proof of this assertion, in the numercuns advertisements of for-
tune tellers, clear-sighted physicians, and astrologers. A
very little investigation will convince the incredulous thatnot
only do these imposters make money, but some of them make
a good deal of it, by playing upon the credulity of the
ignorant and superstitious. The belief that these pretenders
have the power to foretell events is not confined to the totally
uneducated.* Will it be believed, that a lady educated suffi-
clently 1o oceupy with credit the position of prineipal of a de-
partment in one of our city public schools, did on a recent oe-
ecasion consult one of these quacks in full faith as to his pow-
er8? We Enow this to be true, and are also possessed of in-
formation that clearly proves this -superstition to be wide
spread, extending even into the higher classes of society.

The following extracts from “ Diecks on Astrology,” will
show the absurdity of putting any faith in these deceivers, if
indeed, anything need be gaid in this enlightened age of the
world upon such a topic.

“ Astrology is merely a philosophism, being empirical,
wholly visionary, a mere fanciful system compounded of in:
congruous mixtures of asironomical with human events, of
myihology and theology, and of facts with pure fiction. It

been variously designated Judicial, Hororary, Atmospher-
ical, and Mundane Astrology. It has also many offshoots
subservient to magic or the black art, sorcery, witcheraft,
and othér pretended mysticisms, ostentationsly styled occult
philosophy.

“ We may first observe that astrology lays no claim toinspi
ration, but affects & very ancient unknown origin, tracing
‘back to a dark, heathenish, and superstitious age, in the very
infancy of traditional knowledge, when the boldest assertions
of the seer [I] were received as the autherity of an oracle, no
one daring to question their validity. Whatever is remotely
possible the astrologer aceepisasa fact, while, ignorant of
much around him, he assumes with the utmost complacency
ap 1 : pequaintance with the sun and planets thousands

this upper slip, through a bit of copper wire, insulated from
the touch, with the other terminal of the galvanometer. De-
flection occurs instantaneously, and may be increased toa eon-
giderable vibration by breaking and making circuit at the
right swing of the needle, Aftor a few distinct vibrations,
it is well to turn over the whole pile of slips just as they are,
and connect opposite ends with the galvanometer, 5o as to Te-
verge the enrrent. This is desirable for the sake of confirm-
ing your previous observation, and of correcting mny slight
distnrbing cause ariging from the wire and mercury connec-
tors, temperature of the hand, ete. Tt will be found that cof-

upon thousands of miles off ; the sun, 807,076 miles in diame.
ter, while he himself inhabits a globe only 7,916 miles in
diameter, from which the moon is 238,000 miles distant, and
the sun 400 timeg that distance. The accompanying diagram
shows the relative diameters of the planets.

And these immenss bodies revolving millions on millions of
miles away in immeasurable space, are described by him as
fashioning an infant's nose, directing the fortunes or mis-
fortunes of lovers, ordering the property of iraders, meting
out discases, and improving or deranging men’s mental facul-
ties, And, as if such puerile influences were not sufficiently

Care most be taken to |
bring the pair of sclutions operated upon to the same tem-
perature before testing them ; otherwise a thermo-electric |

preposterous, we are informed by the modern seer [1], Zadkiel,
that the twelve signs of the Zodiac not only ‘rule’ the seve-
ral parts of the human frame, but also those of a ship, as
Aries, the bow ; Taurus, the cutwater; Gemini, the rudder;
Cancer, the bottom ; Leo, the upper works ; Virgo, the hold ;
Libra, parts above the water's edge: Beorpio, the scamen’s
berths ; Bagittarius, the seamen ; Capricornus, the ends of the
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vessel ; Aquarius, the capiain ; Pisces, the oars in galleys, the
wheels in sieam vessels, and the sails in others; but these lat-
ter, being above water, we are left in doubt about the ruler of
the submerged screw propeller.

“To show what a modicum of learning, and how trifling an
acquaintance with matters of natural philosophy will serve
the astrologer, we will turn to a modern treatise published in
the year 1801, by Francis Barrett (styling himself a student of
natural and oceult philosophy), a quario volume of upwards
of 370 pages, entitled “The Magus, or Celestial Intelligencer,”
which affords a pretty clear insight into the nature of super
stitions which, from an ancient period even to that date, ob-
tained eredence, and were popular with the multitude. Treat-
ing of the wonders of natural magie, previous to entering on
the main topie of his treatise, he adduces a few of what he
conceives to be ordinary matters of fact; assuring us that—if
any oae shall, with an entire new knife, cut asunder a lemon,
using words expressive of hatred,contumely, or dislike, against
any individual, the absent party, though at an unlimited dis-
tance, feels a certain inexpressible and cutting anguish of the
heart, together with a cold ehilliness, and failure thronghout
the body ; likewise of living animals. If a live pigeon be cut
through the heart, it causes the heart of the party intended
1o be affected with a sudden failure ; likewise fear is indueced
by suspending the magical image of a man [whatever that
‘may be] by a single thread ; also, death and destruction hy
means similar to these ; and all these from a fatal and magical
sympathy.

“The loadstone, he ohgerves, possesses an eminent medical
facalty against many wviolent and implacable disorders ; the
back of the loadstone, as it repulses iron also removes
gout, swellings, Theum, ete., that is of the nature or quality
of iron. Likewise the wearing of the loadstone eases and
prevents the cramp and such like disorders and pains,

“The influences of the stars appear to be as intimately

known to astrologers as though they had walked among and
carefully examined and fully realized their occult properties;
for example: In every work observe Mercury, for he is a
messenger between the higher gods and the infernal gods;
when he goes to the good he increases their goodness ; when
to the bad, he hath influence on their wickedness. It is an
unfortunate sign or planet, when it is by.the aspect of Baturn
or Mars especially, opposite or quadrant, for thees are the ag-
pects of enmity ; but a conjunction. a trine, and a sextile as-
pect, are of friendship ; but yet, il you do already behold it
through a trine, and the plamet be received, it is accounted as
already eonjoined, Now, all planets are afraid [!] of the con-
junction of the sun, rejoicing in the trine and sextile aspect
thereof.
“ They say of the sun and meon ; the sun is the Jord of all
elementary virtues ; it disposes [Qy. ¢ of'] even the very spirit
and mind of man. The moon, says Barrett, measures the
whale space of the zodiac in the time of twenty-eight days;
henece it iz thed the wise men of the Indians, and most of the
ancient astrologers, have granted twenty-eight mansions to
the moon, which being fixed in the eighth sphere, do enjoy
divers names and properties, from the various signs and stars
which are contained in them ; through which, while the
moon wanders, it obtains many other powers and virtues ; but
every cne of these mansions, according to the opinion of Abra-
ham [? reference], contained 12 degrees, 51 minutes, and also
26 peconds. In the first quarter of these mansions, the first
conduces o discords and journeys; the gecond to the finding
[? the hiding also] of treasures, and to ihe retaining of cap-
tives [Zadkiel ought to have been consulted by the Abyssinian
Expedition] ; the third, to benefit sailors, huntsmen, and slche-
mists ; the fourth, to the destraction and hindrances of build-
ings, fountains, mills, gold mines, the flight of creeping
things, and begets discord ; the fifth, to help the retarn from
a journey, the instruction of scholars, and confirms edifices,
aives good health and good will; the sisth to hunting and
besieging towns and revenge of princes, destroying harvests
and froits, and hindérs the operation of the physician; the
seventh, to confirm gain and friendship, is profitable to lovers,
and destroys magistracies. In a similar manner the remain-
ing three quarters have the characters of their general man-
sions allotted to them with equal exactness, and, of course,
indisputable veracity also.

“We have here a fair example of the arrogant assumptions
of encient, and indeed of all astrologers, magicians, and sor-
cerers—mdn who are incompetent to elucidate the ordinary
phenomens of nature in the animal or vegetable creation, and
yet with unbounded effrontery, affect to build up an empirical
system, delivered in alanguage of their own invention, a
pompous parade of jargon made up of the most incomprehen-
sibie materials, which, if wholly due to antiguity, partakes of
ancient simplicity, credulity, deceit, and superstition ; and if
somewhat polished and refined to suit the advances of litera-
ture and science, has never been able to prove the correctness
of its groundwork, or afford a solitary instance of its possess-
ing any meritorious quality beneficial to mankind ; while, on
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the other hand, its evil consequences have been many, by des-
troring the peace and happiness of thousands, encouraging
deoeit, and misapplying in its ignoble pursuit the time and la-
‘bor and property of its ardent but delnded admirers.

“ In Judicial Astrology it is not thounght requisite to con-
gider more than a certain number of the planets after a method
simplified by ancient astronomers,which is found to be so com-
‘pact and go complete in governing the destinies of the human-
race, that modern intelligence has failed to enlarge the field of
heavenly influences, Varley notes thst the ancients dis-
covered that the cirele of the Zodiac, about 16 degrees in
width, and through the middle of which runs the Ecliptic, or
sun’s path through the twelve signs, containg the heavenly
bodies, named planets, and the prineipal fixed stars, and near-
ly the whole of the material, or significators, from which pre-
dictions are obtained. He remarks that, in forming a horo-
seope this circle is divided into twelve equal parts, correspond-
ing with the spaces containing twelve hours. These twelve
divisions are called houses; and they always remain fixed,
while the Zodiae, with the twelve signs and all the heavenly
‘bodies belonging to it, are considered to be moving throngh
them all every twenty-four hours. The *lord’ of the ascend-
ant is the planet which rules the signs rising at birth. In
drawing horoscopes it is usual to make the figure square
instead of ronnd—as below :

* The various significations arising from the aspects of the
starry heavens at the time of birth are so exceedingly numer-
ous, that we must refer the curious in such matters to the
works themselves, in which all these pretended revelstions
are minutely recorded. Mankind rank astrologically as being
of four temperaments : 1. One class is said to answer to the
fiery trigon, also called diurnal, masculine, and choleric, con-
sisting of Aries, Leo, and Baglttarius, which contains the
spirited, generous, magnanimons, and princely natores, [Qy.
Present example of prinees]. 2. We have next the earthy
trigon, being nocturnal, feminine, and melancholie, eonsisi-
ing of Taurus, Virgo, and Capricom, containing the careful,
sordid, and penurions qualities, 3. The aérial trigon, which
is diurnal, maseuline, and sanguine, consisting of Gemini, Li-
bra, and Aquarius, contains the humane harmonies and eour-
teous principles. And 4. The watery trigon, which is noctur-
nal, feminine, and phlegmatic ; namely, Cancer, Scorpio, and
Pigces, including the cold, prolific, cautious, and severe quali-
ties, ® # ¥ Ag affecting physiognomy we are assured
that—the Beorplo noses are more acquiline than those of
Aries, and are more frequently conspicuous for a sort of bracket-
shape beneath, ®* #* # the mouth appears in the act of
proncuncing the word ¢ gevere! When we meet in voluma

aiter yolume with page after page of such composition as this,
when we reflect on the sublimity of the heavens and the
paltriness of such combinations as are here given of the
plancts with mundane affairs, we ask the reasons for arriving
at snch—and of course get a lot of balderdash. Zadkiel, in
prefacing a work by Lilly, ssys: ¢ If a proposition of any na-
ture be made to any individual, about the result of which he
is anxious, and, therefore, uncertain whether to accede to it
or not, let him but note the hour and minute when it was first
made, and erect a figure of the heavens [see the figure], and
his doubts will be instantly resolved, * % # The works
claiming to expound this pretended occult philosophy pre-
scribe such childish processes that one naturally wondershow
in the midst of so much impudent imposture, astrology and
its kindred pursuits ever found or retained any honest parti-
zans. Take for example the use of fumigations, such as of
trankincense, ete., to Baturn; of cloves, ete., to Jupiter ; of
odoriferous woods to Mars ; of all gums to the sun ; of roses,
violets, ete., to Venus ; of cinnamon, ete., to Mercury ; of the
leaves of vegetables to the Moon ; of all or any of which there
must be & good perfume, odoriferous and preeious, in good
matters; but in evil ones quite the contrary. The Zodiac is
also favorably affected by proper suffamigations. * # #
They affect to have suitable bonds by which epirits can be
bound, invoked, or cast out. * * * The exoreisms and
conjurations of icians are so aud ly profane and
blasphemons as to be unworthy of even a passing notice.”

SHAFTING, PULLEYS AND BELTS.
No. I

Our last article on the above subject, on page 264, left for
consideration the balancing of pulleys, laying.out belt holes
through floors, running belts at varying angles, and methods
of hanging shafiing,

The building into which machinery is to be introduced
should be constructed for that especial purpose. This is not
always possible, many buildings crected for a different purpose
being used for the reception of machinery. Still, it is far bet-
ter that machinery should go into a building specially adapted

to its reception.  The walls should be firm enough not to be
affected by the jar inevitable in running machinery, the floors
should be strong, and the spaces between the beams adapted,
as nearly as may be, to the lengths of the sections of hafting,
or to the poinis of support. The main shaft is betler sup-
ported on a row of eolumns and running in bracket bearings.
In this case the posts are braces connecting at least two
floors and thus affording a much stiffer resistance to trembling.
But, whether bracket or hanger, the boxes should be adjusta
ble, in order to keep the shaft
in line. There are numbers
of improved hangers and box-
es in the market that answer
this requirement, but we shall
not designate any one as supe-
rior to others. Ifit should be
required to place a hanger be-
tween flooring beame the floor
to which it is attached should
be strengthened with a gen-
erous plece of plank. For se-
curing hangers we think lag
screws to be superior to bolts
with nuts, where there issuf
ficient thickness of wood. A
wooden straightedge Toach-
ing from one bearing to an-
other is better for leveling
hangers and boxes than a
twine, which will sag more
or less, Some use short cyl-
inders of iron turned to fit
‘the box and having a central hole drilled longitudinally
through them. This is an excellent plan, as the eye may
sight through, or a siring be passed through to determine the
level.

‘Where holes are to be bored through the floor close toa
wall, post, or other vertical obstruction, s handy teol, gimilar
to that shown in Fig. 1, comes inte play : It is easily forged
and need not be finished with the elegance of contour our
artist has seen fit to give it. A is one of the yokes and B the
eross ; they are seen united at C. . The shank of one yoke has
a tapering square hole to receive a bit or anger, and the other
is o tapering square shank to fit the stock of the hit-brace!
The device is a * universal joint ” and can be readily worked
at an angle of 45°. (The engraving shows an angle of 90° to
exhibit its construction more perfectly).

The method of laying out belt holes through floors to avoid
unsightly patches on the floors, oceasioned when belt holes

are laid out by guess, we published on page 169, Vol. XVIII,
but will re-introduce it here. If & belt is to be earried from s
pulley on an overhead shaft to one on any floor above, the dis-
tance from eentre.of lower shaft to ceiling—under side of floor
—should be measured and noted ; then the thickness of floor H
next the distance between top of floor and centre of upper
ehaft. If one pulley or shaft is directly over the other, the size
of pulleys and width of belt heing known, you have all the
data necessary, if you measure the distance of one shaft from
the wall of the building, which is done by dropping a plum-
met from centre of ghaft or diameter of pulley and measuring
to the wall from that polnt. From these data, whether the
two shafis are in the same vertieal plane, whether the diame-
ters of the pulleys are equal, and whether the belt is to be
carried through one, two, three, or even four floors, or not, the
intelligent mechanic can lay out a diagram that will enable
him to cut his belt holes accurately. The diagram may be
1aid out full size on a swept floor, or on a reduced scale on &
board or sheet of paper. Measures thus made can easily
be transferred to the floor through which the holes are to be

made.

For a “ quarter twist ” belt we cannot do better than re-pub-
ligh a dingram (Fig. 2) produced on page 85, Vol. XVIII, with
the writer's direction, Lay out on a floor with chalk line and
“tram” two views of the pulley, or by scale on paper, as
above.

B is the belt running in the direction of the arrow on
to the lower pulley, and Cis the belt running in the opposite
direction, Therefore, drop a plumb line representing the
perpendiculars, B and C, and draw the diagonals governed by
the dismeters of the pulleys, marking the distances @ b and
¢ d on the floor, A, Now drop a plumb line from each side of
the centre of face of upper pulley to the floor and from one
point ¢, thus found, lay off the distance, @ 2, in a line parallel
with the upper shaft, and from the point @ the distance, ¢ d,
parallel with the lower ghaft, These points are the places at
which the holes should be cut.

“Quarter turned” or “corner turned” belts are run gener-
ally by the device seen in Fig, 8, which represents two shafis
placed at right an-
gles, the belt from
A or B passing a-
round two flanged
pulleys, or guides,
C, turning loosely
on g fized upright
shaft, and sustained
in position by a col-
lar under the hub
of each, It is possible to run pulleys by this device which
not only have varying diameters, but the shafts of which are
on different levels, but the resulis are not so good, owing to
unequal strain on the belt. It is better to confine this method
to shafts on the same level and to pulleys of equal diameter,
and the useful limit of angle of shafts is that of 45° or less.
A greater, or more obtuse angle is better ran by means of
guides on two nprights.

Since the preparation of these papers we have received sev-
eral communications on this subject, one of which, with the
the illustration, Fig. 4, we introduee : The plan is to drive two

shafis, at right angles to the main, by one belt. The belt
passes from the top of the pulley, A, on the main shaft, around
C, to the top of B; then from the bottom of B, around C, to
the bottom of A. The shafts of C may turn with the pulleys
and be supported in an elegant iron frame.  The belt will run
either way. W.H. H. Whiting of Chicopee, Mass., is the in-
Yentar, !

Another writes that the variations of cone pulieys are nct
correct, the belt being the tightest on the fast speed, whereas
it should be the reverse. The diagram, Fig, 5, will show the
reason why and suggest its
own remedy, Itis only nec-
essary with a pair of dividers
to measure from the centres of
the pulleysshown by the hor-
izontal lines to the points of
contact of the belt, on either
pulley, at either distance be-
iween shafts, Our correspond-
ent and our intelligent readers
generally will readily under-
stand the case from an exam-
ination of the diagram.

Pulleys may be balanced by
swinging them on arbors be-
tween lathe centres and mot-
ing their positions as their
gravity determinesit, On the
top side drill and tap two
holes, in which seat machine
screws with flat heads the
shanks projecting through
from the face or outer side,
Then by securing pieces of
iron as weights to this point
until the pulley is balanced
the amount necessary to hal-
ance the pulley is found, This
amount of lead iz then melted
and cast in a mold formed by
clay. The screws serve to
hold the lead in place. Modi-
fications of this plan will sug-
gest themselves to the me-
chanie. ) .

I set screws are profarred to keys in securing pulleys, it is
best to make them of cast steel, with hollow points, the ends
beveled to an edge surrounding the hole, and tempered to a
dark straw. When set up, these screws cut circular indenta-
tions on the shaft and exert an enormous force of resistance, *
Belts ghould be run with grain gide to the pulley, it being
found that they will drive 84 per cent more than with flesh
side to the pulley. Pulleys coversd with leather, iron pulleys
polished, and mahogany pulleys polished, rank for working
value 2886, 24, and 25 per cent, respectively, wood and iron

uncovered being almost identical,
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Bridging the East Hiver, Crossing in an Aerial Car.
The crossing of streams or chasms by means of a sliding car
suspended on a rope stretched from either side, is not a new:
?de:-_. It has been practiced however, heretofore, in a rude and
imperfect way. Mr. J. W. Morse, of this city, has considered
this principle as capable of a more extended application than
has yet been made, and to that end has devised a cor and sus-
pension bridge adapted to the iransportation of large num.
bers of people together with teams and their loads, which he
thinks specially applicable to transit between New York and
Brooklyn over the East River, We give engravingsof the
elevaled suspension way with the car as it would appear mid-
way in its passage over the East River, an elevation of the
car drawn to a larger scale, and a front and side of the pulleys,
showing their construction. . b

The construction of the bridge itself, with its cables, tow-
ers, braces, ete., is the .
same in all respects, ex-
cept weight, asthe most
approved  suspension
bridges now in exist-
ence, differing only in
the mode by which it
is proposed to cross it.
The cars are to run un-
der the superstructure
instead of over it—sus.
pended to the track
above, in place of rest
ing upon it. The stari-
ing poinis of Morse’s
bridge will be directly
from each bank of the river ; theabutments and towers resting
upon,and the terniini of the route being the wharves on either
gide. The cars will leave the shores running parallel with
the water within a few feet of the surface and land their
freight in the same manner, and, if required, at the same
place, as the ferry boats do now,only it is thought with mach
greater facility, carrying large numbers of people and mak-
ing the transit in one-fourth the time, with greater safety
and comfort, and at one-half the expense.

Tn the construction of this bridge there will be three cables
of enormons strength, running from tower to tower, attached |
to which will be three double steel tracks, 18 inches deep !
and 4 inches thick, bolted to each side of a beam 12 inches
square, the rail projecting upward at the top six inches, upon |
which double wheels are to Tun on each side of the tracka.
Thess wheels are of immense strength, supported by strong
iron Inees and bolted firmly to a platform composed of iron
beams suspended close under the tracks. The tracks will be
1aid at an elevation of 140 feet above the level of the river, so
28 to allow vessels of any size to pass under them. The car
will be snspended below from
the platform by means of round
steel rods one and a half inches
in dismeter and of sufficient
length. They will be three fect
apart, with, braces of the same
material running transversely
from the top corners of the plat-
form to the cormers of the car
below. The three steel tracks
will be snspended from the eables
with one and a half inch steel
tods, two feet apart, making con-
tinuous girders 16 inches deep
and 20 inches in width, fastened
pecurely to the abutments at each
end,

The car will be 160 feet in

pleted and ready for use within one year, and Brooklyn, ifl
she chooses, ean own it all herself without recourse io ont- |

gide stoek. The Union Ferry Company say that the Roebling |

bridge will not affect their interests in the least, as people
will prefer taking the chances in the boats rather than be
compelled to walk or drive from Chatham Square in New
York, to the junction of Main and Fulton strects, in Brooklyn,
in all seasons and weathers, Cartmen and working people
generally, after a day's toil, will prefer the easy transit from
dock to dock, to the journey of a mile and a half over hounge
tops and a high bridge exposed to all inclemeneies. By Morse's
bridge the crossing may be made in the vicinity of either of
the present ferry sites, while the Roebling starting place will
necessarily be from poinis remote from the river, Beside
thess advantages is to be considered the great difference in
the weight of the contemplated bridges. While the structure

MORSE'S SUSPENSION TRACK AND CAR.

required for laying the track on Morse's plan is & mere skele- |
ton of comparative Hghtness, although of great strength,
and hes an elevation above the river sufficient for the passage
of vessels of the largest class, the necessity of flooring, rail-
ings, extra beams, etc, in the Roebling bridge adds greatly
to its weight. It is caleulated that the dead weight of the
last named bridge and cable will be 3,483 tuns; the weight
of teams and people—say 100,000 por day—will average
1,270 tuns more, making & total weight at any given time
during the business part of the day of 4,758 tuns. The hight
of the Roebling bridge is enly 118 feet and in the center but
180 feet above the surface of the river—not room enough for
large vessels t2 pass under, and near the docks a good sized
schooner could not get past. This last mentioned obstacle
has called forth remonstrances from various ship owners and
masters of vessels interested in the free navigation of the
river, and is considered as an objection of the greatest impor-
tance, which the adoption of Morse’s plan will entirely re-
move.

‘We are informed that eompetent engineers and scientific

length by 40 feet wide and two
storics high., The lower story of
the ear will be exclusively ap-
propriated to horses, carts, cars,
and other vehicles, and the upper
will be reserved for passengers
only. It is estimated that the
car will secommodate five thous-
and passengers at each trip—
the passengers and freight leaving the car on ome side
while others enter at the opposite, thus enabling speedy
discharge and loading without confusion. The car is to be
drawn across by means of a stationary engine and a wire
rope running on friction rollers, The pilot, who is stationed
above in the look-out or pilot house, can regulate with his
wheel the gpecd of the car, and with the aid of the telegraph
back or stop it a8 cccasion may require.

Tt is estimated that Morse’s suspension car will eonvey over
the Fast River in the course of twelve hours 75,000 people,
beside 5,760 horses and carts, secomplishing as much as nine
of the present ferry boats and requiring enly two minutes,
and even, if necessary, but one minute, to cross the river.

As there will be no necessity for extended abutments to |
this bridge, s is the cage with the Roebling plan, occupying |
whole streets in New York and Brooklyn at inconvenient dis-
tanees from the ferry, Morse’s plan, beside saving the labor |
of walking a great distance before getting upon the bridge, |
will not cost onethird the amount in its eonstruction. It}
js thought that, when loaded to its utmost capaeity with
passengers and freight, Morse’s suspension track and car will |
not weigh one-guarier as much as the Roebling bridge with-
out any load upon it at all. Tt has the advantage of avoid-
ing, by passing under instead of over the bridge, the perils
and discomforts of heavy winds and storms to which the
other iz necessarily exposed at its great altitnde.

Tt iz also estimated that the suspension track ean be com-

MORSE

THE SURPENEION CAR-

mechanics have decided that the suspension track and car in-
vented by Morse is stronger and safer, and far less expensive
in the construction than any other proposed.

Its safety and convenience are thought by the inventor to
be far superior to that of the proposed suspension bridge de-;
signed by Mr. Roebling. |

Having thus fairly stated theviews of the advocates of this
plan, we think it must be obvious to every reader that there
are great objections to it. The coneentration of the great
weight of the ear with the enormous load it is intended to
carry upon a limited part of the bridge, instead of its distri-
bution over the cutire length, as is the case with ordinary
travel, would necessitate greater strength than the ordinary
suspension bridge and incrense the lisbility of accidents.

Secondly, we fail to see the advantage in swinging a vessel
over a navigable river when it can bo 80 much more easily
and cheaply floated across, It is ag if one should propose to
raise the ferryboats now plying between the two cities and
transport them with their loads, high and dry throngh mid
air, in preference to the method of navigation now employed.

The scheme might however, be applied to the crossing of
rapid, dangerous streams, and deep cuts in the neighborhood
of mines where it is necessary to transport eoal, lumber, and
ores across, and on a smaller cale might be perhaps used to
advantage under such cireumstances. A drawing and model
of this devieo can be seen at Room 23, No, 117 Nassay street
New York city. o ’

THE GREAT INDUCTION COIL.

Omne of the greatest seientific wonders, even in this woender-
producing age, is unq: bly the great ind ooil—or
inductorium, as the German physicisis term it—at the Poly-
technic Institution. It is an instrument of remarkable power
and capacity, and possesses the highest scientific interest .
‘We briefly described this apparatus three weeks sinee, but,
as & marvel of science, it deserves a more detailed notice than
our time then permitted us to give. In designing this indue-
tlon eoll, which is about six times as large as any previous
production of the kind, Professor Pepper’s object was to obtain
an eagily controlled source of electricity, combined with a de-
gree of tension sufficient for the scenic requirements of the
Polytechnie. In carrying out this object, the Professor en-
listed the services of Mr. Apps, of the Strand, who has himself
effectod many importent
improvements in induction
apparatus, and to whom ia
due the construction of
the present powerful ma-
chine; but, although so
extremely powerful, il is
nevertheless perfectly safe
to the manipulater, so
carefully has every eon-
tingency of accident been
guarded against. Thoma-
chine consists of an ebon-
ite barrel, 9 feet 10 inches
in length, supported at
each end on two ebonite pillars. The barrel was made at the
Silvertown Works, and is the largest ever turned out there.
It contains the compound eoil, and of! itself weighe 477 pounds,
the whole machine weighing 15 ewt, :

The primary wire is of copper of the highest conductivity
00025 inches diameter (B.W.G., No.18), and 8,770 yards in
length ; the number of revolutions of the primary wire round
the soft iron core is 6,000, its arrangement being three, six,
and twelve strands. The total resistance of the primary coil
is 2:201400 British Association units; and the resistances of
the primary conductors are respeetively for the three strands,
0733800 ; for the six, (*BB045 ; for the twelve, 01834725 B. A,
wunits. 'The soft iton core is composed of straight wires of
very goft iron, each wire being & feet in length, and 00625
inches in diameter. The diameter of the bundle of core wires
is 4 inches, and their weight 123 pounds. The secondary wire
18 150 miles in length, 0-015 inches (B.W.G., No. 20), diameter,
and is covered with silk, The total weight of the wire is 606
pounds, and its olectrieal resistance $8,560 B. A. uniis. This
secondary coil is 4 feet 2 inches long, and the insulation is
caleulated for safety at 95 per cent beyond absolute require-
ment. The gecondary wire is insulated from the primary by
an ebonite tube § feet in length, and one-half inch in thick-
ness, The condenser is made with sheets of varnished paper
and tinfoil, arranged in six parts, each containing 125 feet su-
per, or a total of 750 feet
Buper.

The machine was orig-
inally tried with a con-
tact breaker detached
from the great coil, and
having an independent
eleciro-magnet; up 1o
ten Bunsen cells with
the great inductorinm,
this worked well, but
when the battery was
increased to thirty or
forty cells it became un-
manageable, A Rohm.
korff break, with plati-
num amalgam and aleo-
hol above it, was sub-
stituted, which saved the
points, but the spirit was
now and then viclently
ejected and set on fire,
Professor Pepper then proposed a modification, which has
proved suceessful, remaining in perfect working order during
o series of experiments extending over eight hours. The
commutator regulating the admission of the battery current
is provided with a locking apparatus, and the whole coil is

THE PULLEYS.

| most carefully and effectually insulated from the floor and sur-
! rounding apparatus, as are also the separate portions of the

apparatus from each other. The battery power is at present
supplied by forty Bunsen cells, each containing a pint of nitrie
acid. It is, however, intended to substitute for this, a Grove's
battery of the largest size ever made, and which is in course
of construction, 1t will consist of pipeclay cells, 2 feet square
upon thesides, and 4 inches wide, with walls one-eighth of an
inch thick.

In working the great induction coil, the sparks obtained
from it with five Bunsen cells are 12 inches in length; ten
cells give sparks 14 inchesin length ; fifteen cells give 173-
inch sparks; twentycells give 2linch sparks; twenty-five
eells give 28-inch sparks; thirty ecells give 284inch spurks ;
thirty-five cells give 26-inch sparks; forty cells give 373inch
sparks ; and with fifty cells, sparks from 28 inches to 20 inches
in length were obtained. After elght hours working, the coil
gave, with fifty cells, a spark 25} inches in length. It was
also found that of the proportions of the condenser used, ene-
half gave the longest spark. The spark is not such as is gen-
erally prodyced nnder similar circymstances, but is a thick
wire of light, surrounded by a wide waving flame 2 inches ov
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8 inches thick, and which can be blown aside from the spark.
The spectroscope gives a perfectly continuous spectrum, like

the light of day, only that it is barred with the bright lines of | ——

the substances in combustion. The flame of the spark, with
o very slight blast of air, rises to, at lenst, 12 inches in hight
when it is passing about the same distance horizontally.
Beside the gigantic Grove's battery, there is also a Leyden
‘battery in course of construction, the present one being inade-
quate to represent the full power of the coil. The first part
of this battery, consisting of 250 feet super of coated glass, is
now nearly completed, There is also a very large and elegant
errangement of Glassiott’s eascade in course of construction,
which is also to work with the great induction machine, and
which will embody several important improvements that
have beon suggested by Mr. Gassiott, The mosi recent ex-
periments with the eoil have shown that asyet no limit as to
the quantity effects can be established, and it is exceedingly
probable that by a very few minutes’ working, the large coil
would charge, at least, 1,000 Leyden jars of very large size.
The coil, too, is probably destined fo throw a new light upon
scientific research, and to solve the problem—iwhat is ozone ?
In reference to the amount of this clement, and the density
at which it may be produced, very few cxperiments have as
yet been made, But enough is seen in the extraordinary red-
dening effect of the flame of the spark on litmus paper, to
show that we are likely very soon to solve the ozone problem.
—Mechanics' Magazine. - -

Creosote as Fuel.

The London Daily News seys: “ For a long time past creo-
sote has boen almost a drug in the market, the demand for it
for the chief purpose to which it had been previously applied,
viz,, as & preservative of timber, having almost ceased with
the completion of the great railways, and the depression in
the railway interest which has of late years prevented the
further development of that branch of commereial enterprise.
The gas companies have been glad to get rid of it on any
terms, and that which had for some years been a valuable
refuse of gas manufacture became almost worthless, Its ap-
plication to heating purposes for which it seems admirably
adapted, will, however, probably restore the equilibrium of
value which the causes referred to have tempoarily disturbed,
and at the same time introduce a fuel which, where a very ex-
treme temperature is required, promises largely to supersede
the use of eoal. At Mr. John Schwariz's sugar refinery in
Pelham street, Spitalfields, more than one thousand gallons
of crecsote oil are daily consumed in heating his two furnaces,
which are of one hundred and forty horse-power, and he
speaks of it as a most snecessful experiment. According o
his calenlation, two hundred and twenty gallons of the oil—
the cost of which is one penny a gallon—equal in heafing
power totwo and & half tuns of coals, and one pound of the oil
will evaporate thirteen pounds of water, whereas one pound
of eoal will only evaporate seven pounds of water.

“ Ama matter of conrse care is required in the mede of, or
rather in the arrangements for using it ; but if the direetions
are followed out, it is not only more economical but more
cleanly, and in all respecis far less offensive than any other
kind of fuel, emitting neither smoke nor smell. Mr. Schwrrig's
fornaces are supplied from & large tank, from which the ere
osote flows through a pipe into the furnace, along the sides
of which it is propelled by a jet of steam. Coming in comn-
tact with the fire (of which there isa small basis in the shape
of ared hot coke and brick)it ignites, and burns fiercely
with a pure white lame ; and the combustion, being perfect,
leaves no residunm of any kind. It should be added, agan-
other economical feature in the use of creosote oil, that, as
applied to the farnaces in question, no stoking is necessary,
congequently stoker's wages aro saved ; and, again, no expen-
five apparatus is required to comply with the Smoke Nuis-
ance Prevention Act, since smoke thers is none,”

Falsetto Volce.

Dr. Mareet, of the Brompton Consumption Hospital, has
been looking down the throat of one of the Tyrolese singers
who have lately been warbling at 8t. James’ Hall, the object
of the inspection being to ascertain the physiological conditions
which produce the beautiful fzlsetto notes for which the Swiss
artists are celebrated. The observations were made by means
of a laryngoseope, a little instrument whereof the prineipal
‘member is a mirror placed at the back of the patient’s mouth.
It is pretty generally known that the human vocal apparatus
consists of a pair of membranes gituated horizontally in the
throat, and just tonching at their edges. A drum-head, with
a glit across it, may convey & popular idea of them. In the
act of dinging, the lips of these cords, as they are called, are
brought into contact, and they approach each other throngh-
out their whole length, and remain parallel. When they are
sct in vibration, by the passage of air throngh them, under
these the- ordinary conditions, a foll chest note is emitted ;
but if they do not meet in their entire length, either a pos.
terior or anterior portion of them remaining apart, the sound
is no longer full, but feeble and shrill ; the note emitted is
what the stringed instrnment player calls an harmonie, and
what the singor calls a falsetfo, or head note. The violinist
who would bring out an harmonic 8o touches a string that,
instead of making it vibrate as a whole, he divides it
into segments, each of which vibrates by itself, and emits
the note due to its short length, instead of that which
the full length of the string would yield. The same
sort of thing appears to be done by the falgetto singer;
the adept can at will shorten his vocal cords so as to
pass instantly from one to its harmonic. The muscular pro-
cess by which this transition is effected is not clearly made
out, so that it eannot be determined whether all singers are
alike gified with powers of headsinging equal to the Tyro-

lese, or whether Alpine melody grew out of peculiar capabili-
ties of Alpine throats,

Gorrespondence.

The Editors are no responaible for the Opinions expressed thely Cor-
respondents. o

The Advaniage of Large Wheels for Vehicles.
Mussrs. Eprrors :—Your eorrespondent, «“J. J. C.,”in No.

20, present volume, places himself in a wrong position, inas- |
much as he gives us an idea at variance with well known |
principles, that have been, and casily can be demonstrated, I/
rofer to hie law of friction as applied to large cart wheels in |
comparison with small ones, where he asserts that there would

be double the friction on the six-foot wheel that there is on
the twelve-foot one, . |
Of course, we are led to suppose that the load is the same

on the axles of both pairs of wheels, and that the load is pass- |

ing through the same space in a given time. If this supposi-
tion is correct he is wrong, and the advantage of the large
wheel is not to be attributed to a decrease of frietion, It is a
well known law that friction én and of itself is constant, what-
ever may be the velocity ; that is, the resistance caused by the
contact of the axle with its circumscribing box or bearing, is
the same, whether we have one revolution per minute or one
hundred, other causes of resistance remaining the sams, For
an illusiration, take the same cart, with wheels twelve feet in

| diameter, all weighing 1,200 1bs,, moving two miles an hour.

aacertain the friction, remove the large wheels and substitute
the small ones, and if the weight is the same the friction will
be the same if the cart moves at the same speed.

If this law is corrvect then the advantage of large wheels is
not on account of there being less friction, but from another
cause which has no relation to it ; and this advantage de-
pends on the road, whatever it may be, whether there are ob-
structions, like stones, sand, mud, or the settling down of the
road bed under the wheels, however slight; or, in case of
railways, the inequality of the surface of both wheels and rails,
and the joints at the head of cach rail ; or, perhaps, 8 better
and more palpable illustration, the cart passing over cobble
stone pavement, or a corduroy road, composed of large round
logs. Here, of course, the small wheel falls lower in passing
from stone to stone or log to log, than the large whee), and
has to raise the load higher between each, hence as much more
power to move the cart at & given speed is required, as the va-
riation in a line described by the axle of the small wheel and
that described by a large one, is greater or less when com-
pared with a straight line.

Again, if the large wheel comes in contact with a stone one
foot high, it is overcome easier than the small wheel, because
the raisinjr the load is not o abrupt—the power is applied
Ionger and through more space—in proportion as the circum-
ference of the large wheel approaches nearer a straight line
than that of the small wheel.

Could a perfectly round wheel, with an unyielding surface,
rolling on & perfeetly smooth unyielding surface be attained,
the difference in the size of the wheels would haye no effect
on the power required to move the cart, everything clse being
the same. F. W. B.

Chairs Made from Gas Pipe.

Mesars. Eprrore.—I see in your last issme, Vol. XX, No.
20, an article headed, ** A Chair Wanted,” in which you
seem to have become disgusted with the articles now used,
and the manner in which they are temporarily put fogether
now-a-days with glue only. They seem to last only until
they are sold, thereby necessitating another sale soon.

From your experience, one might imagine that you have
often been vexed with the rickety concerns. From my exper-
ience, I would suggest a good chair or office stool, made of
gas pipe. )

I am a gasfitter by trade, althongh at present a clerk in a
plumbing establishment. I have had several office stools, all
of which, in wear, have resulted in the manner described. I
have made a stool myself of small gas pipe, which is nearly
a8 neat in appesrance and almost or quite as light in weight
a8 a wooden one, and I defy any man to make fifty wooden
stools that will last as long as this one, It is so strong and
firm that the weight of twenty men could not break it down.
T am a young man, comparatively speaking, and should I
live to be seventy-five years old, I feel satisfied this chair,
from its strength, would be just as good at the expiration of
that time, as it is now. An arm chair may be made as good
and comfortable to sit in of the same material (gas pipe).

NEersox Horr, Jm.

‘Easton, Pa.

[We consider the device of our correspondent as a very
practical and efficient one, and have no doubt such stools and
chairs, for office use, would find ready sale if introduced into
the market. Whether they could be made sufficiently ele-
gant for domestic use, may perhaps Be questioned, but we
sez no reason why the principle might not be so extended.
—Ebs,

To lnventérs—rield Cotton Thrashing Machine.

Messgrs. Eprrons:—The great want of the South is a ma-
chine for gathering cotton from the field. The negroes work
well enough in the ealtivation and picking of eotton until the
cold weather sets in, then they relax in their labors, and no
inducement ean be offered that will stimulate them to the an-
pleasant task of cotton picking with anything like the neces-

lost in the field.
Inventors have hitherto endeavored to constract machines
that would supply the place of the fingers, and pick the cot-

ton elean snd free from trash. This I conceive to be the

v'v:ung direction. Let us have a thrasher, or other machine
propelled by horse power, that will go into the field (after the
frost has swept the stalk clean of leaves and hag opened all, or
the great majority of the bolls on the stalk), and stradling one
or two rows, asthe case may be, thrash or beat the stalks and
limbe with their bolls all to pieees, delivering the mixed mass
of cotton, wool, and trash into a proper receptacle, thence to be

| eonveyed, by attending wagons, to the gin house, there to be

cleaned by proper machinery, The leading idea is to get the
cotton out of the flelds and under shelter, so that it may be
cleaned at leisure daring the winter months.

I think the cotton can all be recovered from the irash and
broken stalks and branches, by the use of a gin ealled the
roller or Parkhurst gin, made in your eity previons to the

{war. What has become of the manufactory since Ido not
1 know. This gin carded the cotton very rapidly and efficient-

ly from the seed when mixed with any quantity of limbs,
bolls, broken and whole, and all sorts of trash. After purchas-
ing them I ceased the endeavor to pick my eotton elean, but
gathe ed it in the roughest manner, limbs, bolls, anything.
The point was to gather it and let the gin cleanse it. It made
a better sample with the roughest siock than the ordinary saw
gin with the cleanest picked cotton. With this gina thrasher
is practieable, if further manipulation were necessary the other
machines used fo cleanse cotton in the cotton factories, might
be used. That some inventive genius conld take hold of this
idea and perfect a machine would be conferring the greatest
poseible benefit upon the cotton interest, and secure to himself
princely fortune, I conceive to be by no means an impossibili-
ty. I hopesome one will try it.

Austin, Miss, H.

Poppies and Opium,

Messrs. EDITORS :—During the war, a farmer in Middle
Georgia, latitude 83° 20, made opium from the common pop-
pies, some had white and others red blooms, The poppies
raised in Turkey, for opium; have larger capsules than those
usually grown in the Sonthern States. Boih are hardy and
easily raised, the seeds falling on the grounds where raised one
year and come up the next spring in great abundance. A
deep, rich, moist eoil is best for the poppy; in dry seasons ir-
rigation would increase the crop. The sceds may be planted
at any time in the winter, or early spring—November or De-
cember is the best time.

Home of the opium was given to a practicing physician,
who made it into laudanum, and used it in his practice. He
said it was much stronger than the opium he purchased at
the drog stores.

Three feet is wide enongh between the rows, with the
plants six to ten inches apart. When the blooms drop, the
capsules, or seed pods, are cut with a sharp knife, the in-
cisions shallow and perpendicular, and nearly the whole
lengih of the eapsules. This operation must be performed
near sunset, and while there is enough light to see, to prevent
evaporation and desiccation of the opium, and it must be
scraped off as early as practicable the next morning, for the
same reason, A spoon with sharp edges is a good implement
for that purpose. Three or four incisions in each pod is suf-
ficient at one time, equi-distant apart ; they may be cut again
between the first incisions with like success the second time.
Cutting the capsules perpendicularly facilitates the gathering
of the opiam, The teditusness of slitting and scraping the
seed pods will limit the quantity of opinm made,

Here is & fine fleld for the chemist to extract opinm, or
morphia, at least, from the leaves, stalks, and capsules, as
they all contain opium. After the juice that exudes from the
pods is scraped off, it is placed in plates in the sumshine to
dry, and is worked by hand, before it becomes dry and hard ;
that is all that i8 neeessary. When dry, it is pure opium,
No flower garden can excel a field of poppies in bloom.

W.
Indian Springs, Ga.

A California Chair.

Mgeasry, Eprrors :—The chairs answering the demands of
the American Builder, page 812 BCIENTIFIC AMERICAR, cur-
rent volume, are actnally in existenee, though apparently
known to few only. They were seen not & year ago in Cali-
fornia, but their place ot manufacture is unknown, All glue
i§ dispensed with, but many years' wear testify to their dura-
bility. When seem they were admirably adapted for parlor,
dining room, or Eitchen ; if suitable for office chairs, depon-
ent saith not. Two long and two short, two to two and a-half
inch turned pieees, with the turned connections, all of firm,
sound wood, are firmly held together, while the seat and
back are durably and elastieally formed by stripe of sound
raw hide, hair retained. These are all the materials.

R. H.

Does the Resistance Increase as the, Square or Cube
of the Velocity.

Messrs. Eprrors:—Hawing' obsarved several communiea-

tions under the above heading in the SCIENTIFIC AMERICAN,

allow me to state a few facts on the subject.

The English ironclad steamship Hereules, when tried at
BStokes Bay last Janunary, attained a speed of 1468 knota with
8,528'75 H.P,, and 12'12 knots with 4044901 H.P. In this case

| the power varied as the cube of the velocity, nearly, caleula-

ted as follows: #/4,04401 : %/8,52875 ::1212 ; 1554, instead
of 14:69, actual speed, the difference being 0-85 knots, which

| is probably due to the fact that the form of the Hercules is o
sary diligence, so that & large proportion of the late cotton is |

very bad one to be driven at such high speed. The resistance:
varied as the square of the velocity, thus; With 20 1bs. mean
pressure in cylinders, the engines made 7151 turns per min--
ute, and 5529 turns with 12-26 1bs pressure.

Now (T1-51)% : (55:30)° :: 20 : 1195 ; which, subtracted frony
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12:26, leaves the small difference of 081 Ibs. I think these
facts will settle the question that the resistance to which a
vessel is subject varies as the square of the velocity, and the
power to produce this velocity varies as the cube of the ve-
locity. F.E.E.

Mississippl Siate Fair.

MEssre. Eprmors :—We thank you for calling attention, in
a recent issue, to the State Fair o be held in this city in Oc-
tober next, under the auspices of the Planiers, Manufacturers,
and Mechanies® Assoeiation of Mississippi. We expect, and
and shall be delighted to fee in attendance manufacturers
from the North, Bast, and West, with machinery, agricultural
implements, ete. Our State Fairs, before the “ late unpleasant-
ness,” were very succesgful, but our industrisl interests, un-
der free labor, are receiving an attention nmot known fo the
old order of things. We have the soil, climate, and energy
to at least reconstruct our pecuniary affairs, and will be
thankful for all the aid received, either through immigration
or by the introduction of laborsaving machinery. Person
intending to visit the State Fair are requested to send thei
address to the undersigned, with o list of the articles they |
propose placing on exhibition. |

J. L. PoweR, Corresponding Secretary.

Jackson, Miss.

VELOCIPEDE NOTES.

The velocipede having ceased to be a novelty upon our
sireets and public parks, it has entered the arena of the race
comrse, and we may look for & good deal of exciting amuse-
ment, In New York, the warm days of the past month have
had no injurious effect upon the veloee-riding fraternity or
upon the pastime. In fact the indications are the reverse of
what was predicied ; for the great sensation has taken a firm-
er hold than was anticipated upon its devoieea,

The first ount-door race of the season tock place on the
Tnion Course, Long Island, on Tuesday, April 27th, in pres-
ence of about five hundred spectators, the assemblage being
decidedly the most respectable one seen on the course since
the time racing was in the hands of reputable people. The
great drawback te the success of the race, was the condition
of the track, the sandy dust on the main portion of it lying
several inches thick, thus making the track hard for horses
and still harder for the bicycle.

The conditions of the first race were: Distance one mile.
Not less than four contestants. Driving wheel of each ma-
chine not limited in diameter. First prize, gold medal, val-
ued at §150. Second prize, $35 cash. Third prize, $10 cash.
Fourth prize, entry fee returned.

The entries for this race included Messrs, Monod, Barronghs,
“Brooks, Darling, Hill, and Pickering. Pickering was winner
«of the first prize, the gold medal, and Darling the second, $35.

The conditions of the next race, the third on the pro-
gramme, were a8 follows: Distance one mile, Not less than
four contestants. Driving wheel not to exceed 36 inches in
diameter. First prize—handsome velocipede, valued at §125.
Second prize—silver cup, valued at $60. Third prize—§40
in cash, Fourth prize—$10 cash.

The entries for this included Messrs, Martin, Scully, Dur-
yea, Conlan, “Stranger,” and Young Carnival ; and a good
start being effected, a lively and execiting contest took place
despite the heavy condition of the wrack.

The following is the score;

FIRET RACE.

1. W. Pickering, on a 40-inch Pickering machine, Time 5.57

2. Darling—88-inch Monod machine, time 6.05,
Hill—41-inch Demarest machine, time 6.10,
Burroughs—50-inch Demarest machine, time 6.20.
Monod—388-inch Mercer and Monod machine, distanced.
Brooks—48-inch Wood machine, distanced.

SECOND RACE.
Martin—86-inch Martin & Co, machine, time 6.42.

2. “Carnival "—33inch Monod machine, time 6.46,

3. Dury 26-inch Mercer & B machine, time 6.52.

4. « Stranger”—383-inch Merrill & Co. machine, time 6.56.

5. Bcully—38-inch Union Co. machine, time 7.06.

6. Conlan—38-inch machine, ruled out for foul riding.

Frank Swift, who is matched against Fred. Hanlon, rode
fifty miles recently, at the Oswego rink in 4 hours 17 minutes.
This beats Walter Brown’s Boston time considerably. He
made 750 circuits of the Oswego rink to complete the fifty
miles.

No American rider has yet equaled the time made by Mo-

. ret, s Frenchman, at Carpenteas, France. He was the winner
there in a race, distance 1,680 meters (or 1 mile 77 yards), in

2 minutes 40 seconds. He has often accomplished 12 Kilo-

meters (7 miles and 800 yards) in 30 minutes, and 100 kilo-

meters (62 miles and 250 yards) in 74 hours.

The tropical folks also have a “ hankering ” after the head-
less “ steed,” and during the past week & consignment of ve-
locipedes was shipped to Jamaica, West Indies, from this eity.
‘Ward, of Cortlandt street, also sent threc to Montevideo, to
the proprietor of a public park in that city, who proposes to
use them on his grounds, and it is only a fow weeks gince the
Henlons sent a number to Mexico,

The Velocipede Messenger, of Chicago, is responsible for the
statement that there has beeninvented in Pittsburgh,a veloci-
pede of one wheel, which can be propelled by the combined
foree of filve men, who may occupy comfortable seats on the
automatic horse. The wheel is ten feet in diameter, Five
gentlemen can ride on it as comfortable a8 in a carriage. It
ean be propelled at the rate of 2 mile in two minutes.

A four-wheeled velocipede has been constructed in Buffulo,
which will carrya lady, besides the driver, with o carpet bag,
ete.

3.
4,
5.
6.

1.

| spective nelghborhoods, when the roads are in good eondition.

TADY'S VELOCIPEDE DRESS. |
“ Let the outer dress skirt be made 5o as to button its en- |
tire length in front—the back part should be made to button |
from the bottom to a point about threeeights of & yard up |
the gkirt. This arrangement does not detraet at all from the |
appearance of an ordinary walking costume. When the!
wearer. wishes to prepare for a drive, she gimply loosens two
or three of the lower buttons at the front and back, and
bringing together the two ends of each side, separately, but-
tons them in this way around each ankle, This gives a full
gkirt aronnd each ankle, and, mounted, the dress falls grace-
fully at each side of the front wheel. A club of six young
ladies have taken this velocipede costume under their special
care, and declare that if it is not sufficiently perfect, they
will soon make it 8o, as they are bound to be prepared for the
track this summer; they practice regularly every morning
and are even now good riders.”
The country girls, in the East, are practicing “ on the sly,”
with a view to publie diversion of themselves and their re-

It will not be very surpriging if women—or at least the
young ones—learn to dress so neatly for this sport and to de-
mean themselves so gracefully on the velocipede as to fairly
conquer the prejudiees of men into consent to their general
adoption of the pastime.

Type-seiting and Distributing Machine Wanted.

Tt is digereditable to the inventive genius ef this country
that the one great mechanical want of the time is stillounsup-
plicd. Ench of the leading newspaper publishers of this eity
—apart, from expenses for white paper, press-work, ink, edito-
rial, reportorial, and correspondents’ salaries, and the thousand
ineidental demands for the production of a great daily—pays
from €100,000 to $200,000 o year for composition alone. Pub-
lighers, throughout the country, of newspapers, magazines,
and books, pay proportionately for this single item of type-
setting, Thisenormous cost prevents the publishers of papers
from giving their readers the literal “volumes™ of matter
they would gladly do from day to day were they not hampered
by the delays and the cost of composition. What we want—
what every large publisher in the country svants—is o type-
getting machine which will both expedite and cheapen the

The Church of the Messiah and the Amity street Baptist
Chureh were botl: of them lately purchased by A. T. Stewart,
in whoee hands they have advanced enormously. Their pre-
sent condition reminds us of Hamlet’s pregnant exclamation,
“T'o what base uses may we come at last!"” The formerisa
theater, while the latter is turned into stables for Btewart's
horses.

The Dutch ehurch, which is now used as a Post Office,
brings $20,000 per annum to the Consistory, and, when the
new Post Office shall be finished, the lots on which it stands
will sell for §300,000.

The Briek Church afforded a neat operation. It was put
into the market in 1854, and with its cemetery (Ehree-fourths
of an acre in extent) was ssld for $175,000. A year afterward
the new owners sold it at anetion for 850,000, and the plot at
present valuation would be worth a million.

In this catalogue may also be included the Pearl street
church, which the bockseller Appleton purchased at a bargain,
and also the Broom street church, which the Merchants’ Ex-
press Company bought for a stable, and were immediately
offerod $40,000 advance,

To these interesting examples is to be added the recent sale
of the Beotch Presbyterian Church (Dr. MeElroy’s) on Grand
street. The congregation having moved up town three years
ago, the property, 125x100 feet, was sold for $120,000. It was
purchased by the Masonic body with the intention of erecting
a hall, but their views changed, and it was sold by them at an
advaneed of $40000. Hardly a year has elapsed when it is
again put into the market, and brings a further advanee of
$80,000. With these precedenis we arc safe in advising any
one who wants to get rich to buy a charch. The ehances are
not exhansted, All churches below Union square must go
into the market, and in a few years the entire space between
that square and the Battery, two miles in extent, will be de-
nuded of all symbols of worship, with perhaps one esception.
Mammon will then enjoy an undisturbed reign,

Glycerin for Preserving Natural Colors of Marine
Animals,

While collecting on the coast of Maine last summer, I made
numerous experiments with glyeerin, most of which were em-
inently y. At the present time Thave a large lot of

cost of composition at least 25 per cent and perhaps 50 per
cent, Typesetting should be so cheap that publishers can
print books and papers in this country and sell them at the |
low prices which obtain in England. - A London house has

printed the “ Pilgrim’s Progress” in clear type, on good pa-|
per, so that the book can be retailed for a penny. News and |
illustrated papers are sold in England at nearly proportion-|
ately low Tates. We have not, as yei, reached this point of
progress in this country, although, in propertion to our popu-
lation, there are more readers here than in any other nation
on the globe. We want the means of supplying the demand
for reading matter. The inventive talent of this conntry pro-
duced the steambost, the cotton-gin, and the electric tele-
graph. It is fully equal to the production of the perfect type-
seiting machine which shall rapidly and cheaply do the entire
composition of the publiskiers of the country. Nothing else so
profitably suggests itself now to American inventors. We in-
vite the press of the country to join in subscribing for s prize
that shall be worthy of the attention and competition of every
skilled inventor in the ecountry. This prize should not be less
than hnlf a million dollars; and, if the leading publishers in
the country ean be induced to combine in such an offer, the
World will gladly head the list with $25,000 as its own sub-
seription. To the successful man who produces the called-for
instrument, & quarter million dollars would be gladly given |
by the publishers of the country. The rest of the prize should |
be distributed to the second, third, fourth, and fifth best ma-
chine, in proper propertion, 8o that the labor of the inventors
may not be thrown away and as an encouragement o every
inventor to strive to win the ecapital prize. Inventors! go to
work today. The prize will, undoubtedly, be offered. The
demand for the type-setter is imperative I

[We copy the above proposition from the World, The want
expressed by our cotemporary is, no doubt a serious one.
Much, it is true, has been done to meet it, but, at the present
moment, there is no machine for setting and distributing type
that perfectly fills all the conditiuns required.—Eps.]

B —
Church Market in New York,

A great many churches have been g0ld in thie city, and in
every instant the buyer made a fine thing. Grant Thorburn,
that ¢ cannie Scot,” who from a penniless nailmaker becamea
wealthly florist, says that his greatest stroke of luck was
purchasing the old meeting-house in Liberty streect.

The Dey street church was purchased by a veteran butter
merchant, Isracl Cook by name, who sold it for mercantile
purposes, and thergby made more in a single operation than
the profits of hundreds of dairies.

The Garden strect (Exchange place) church gave way to the
maseive giructare of the Bank of the State of New York.

The Baptist church in Nassau street passed into the hands
of Townsend, the famous sarsaparilla man, who used itasa
depot for his quack stuff, after which it went to banking pur-
poses,

The Murray strect churches were both sold at auction, and
yiolded enormous profits to the purchasers.

The Chamber street church next passed away, and its site is
now devoted to trade,

The Duane street church, the next in order, was gold at aue-
tion for $27,000. In a short time its purchasers sold it for
$45,000, and its site is now occupied by an auction house.

The Broadway Tabernacle, which stood ready for the next
change, soon went into the market, and the lot is now worth

specimens which have the colors perfectly preserved and near-
1y as brilliant as in life. Among these are many kinds of crus-
tacea, such as ghrimp and prawns, amphipods, and entomos-
traca ; aleo many species of starfishes, worms, sea-anemones,
The starfishes and crostacea are particularly satisfactory. The
internal parts are as well preserved as the colors, and in thesa
animals the form is not injured by contraction, as it is apt to
be in soft-bodied animals, either by aleohol or gylycerin. The
only precaution taken was to use very heavy glycerin, and to
keep up the strength by transferring the specimens to new as
goon as they had given out water enough to weaken it much,
repeating, the transfer two or three times, accsrding tothe size
or number of specimens, or until the water ias all removed.
The old can be used again for the first- bath. In many cases
the speci , especially er , were killed by immersing
them for a few minutes in strong aleohol, which adds greatly
in the extraction of water, but usually turns the delicate kinds
to an opaque, dull white color, but this opacity disappears
when they are put in glycerin, and the real colors again ap.
pear. Many colors, however, guickly fade or turn red in aleo.
hol, so that such specimens must be put at once into glycerin_
Green shades usually turn red almost instantly in aleohol
Specimens of various lepidopterous larve were also well pres
served in the same manner. -

The expense is usyally regarded as an objection to the use
of glycerin. The best and strongest can be bought at about
#1 per pound, but recently I have been able to obtain a very
denso and eolorless articlo at 42 cents per pound, which is en-
iirely satisfactory. As there is no loss by evaporation, the
the specimens will keep when onee well preserved, it merely
covered by it. The expense for small and medinum sized spe-
cimens is not much