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Improv.,d. Machine for the Mannfactnre ot· Spoked I' in diameter of half an inch. Now as the difieren(le in: cir- erly set, it will remain tight until worn out. The wheels are 
Wh,eels. cumference corresponJing to a difference in diameter of half made by this method perfectly round and true. The pressure 

This machine is designed to facilitate and improve the an inch, is 1'5.108 inches, this, divided by 16 (the number of distributed about the.rim can be varied from nothing to one 
manufacture of that class of spoked wheels used upon spokes), gives 0'098 of an iMh. or substantiallYJ<'IJlfltell,th of hundred tun.e, if required. 

heavy vehicles, in which the nave ends pC .wooden spokes are' an inch, as the l&�etal bamnression Qf each fellies. This is There are rpasons why iron-hubbed wheels made in this 
secured between R.1t nave plates of metal, .one of which has by no means the limit, but is probaOlY SUDlcient to secure the manner should be far superior to wheels with wooden hubs. 
a hub in which the axle bearing is made, and bet.ween which spokes against being loosened by shrinkage in �ny climate. The spokes cannot crush into the hub, as they will do into 
the nave ends of the spokes formed, as shown at A in the The hubs are firmly bolted together while the wheel is in wooden hubs, whether driven full size into a very large hub 
engraving, are firmly clamped by screw bolts . 

. 
the press, and· hold the spokes securely. The fellies spring us was the practice fifty years since, or, as at present, into 

The machine acts'to force into close contact the flat sur- apart a little, but only a little; and the tire easily makes that a smaller hub, the spokes having tenons and shoulders. With 
faces of the spokes at their inner ends, and thus compact nIl firm again. I wooden hubs the spokes are weakened just where they need 
them, so that their faces form true cir- the greatest strength. 
cular planes upon whicll the lUner ,faces In the iron-hubbed wheel the spokes are 
of the Ranges rest. more than twice as large as a wooden hub 

It will be seen that the machine occu- whtJel of corresponding size. It is also 
pies space upon two consecutive Roors. A claimed that a wheel made on this plall 
strong circular plate of cast iron, about will not shrink, and that as the bases of 
seven feet diameter, having its upper sur- the spokes are as firmly compressed 
face faced off true, is placed horizontally against each other as it is possible for 
level with the floor of the shop. Arr8Jlged wood to be, and held by metallic flan !rcs 
at equal distanees around its outer ed ge, firmly bolted together, it is the most me-
are a number of levers, B, equal to the chanica1, and perfect method of construct-
number of spokes to be set in the wheel ing wagon wheels for heavy work yet de-
-sixteen in this case-having their ful. vised. 
crums securely bolted to the plate. 1'he Iron-hubbed wheels are becoming very 
long arms of the levers radiate from the popular in many localities even when con-
plate, about three feet, all around ; thA structed in the comparatively imperfect 
short arms are formed into cams, or roll- manner employed before the application 
ing inclines, or curved wedges, acting of this invention ; and there is no doubt 
upon sliding pins of cast iron, which move that the improvement resulting from the 
freely in a radial direction, in guides method described will tend to make them 
formed in the fulcrum blocks. When the more generally popular than hitherto. 
long arms of the levers are raised, the Patented, Dec. 28, 1869, by E. A. Archi-
sliding pins may be easily pressed out- bald, of Methuen, Mass., whom address for 
wards until they bear upon the cam-shaped State rights or manufactured wheels. 
short arms of the levers at the point near­
est the fulcrum or center of motion of the 
lever. When the long MIIlS of the levers 
are lowered, their sliding pins are fOl'ced 
inwards by the cams, and unite in pressing 
inward the wheel properly placed in their 
embrace. The levers are all actuated wiih 
rapidity, uniformity, and certainty, by 
means of wrought -iron rods, C, extending 
downwards from the ends' of the levers, 
converging to a vertical column, D, under 

the center of the plate, much as the braces 
of an umbrella extend downwards from 
the ribs to the stJck. A screw is cut upon 
the central column, and a nut, E, answer­
ing to the slide upon an umbrella stick, 
raises or lowers aU the levers at once, with 
great facility, and with any required pow­
er. Motion is given to the nut by means 
of beveled gears and a belt with fast and 
loose pulleys, so arranged that, at the up­
ward and downward limits the ·belt is 
thrown automatically upon the loose pul­
ley, and the motion of the nut and levers 
stopped. Any required motion, either np 
or down, within the range of the screw , 
can be obtained with great delicacy" and 
convenience by a shipper, F, actuated by a 
shipping rod, G. The fellies and spokes, 
of seasoned second-growth oak, having 
been perfectly shaped and completely fin- . .--' 
ished by machinery, are first put toge ther 
by drivb.g two spokes into a felly, one at 
a time, the felly being held firmly in a 

Polishing Granite. 
Gra.ilite. after having been worked into 

form with heavy dumpy picks, and then 
with the hammer and chisel or diamond 
point, is first ground to a moderately 
smooth surface with a heavy iron plate fed 
with sharp sand or coarse emery and water, 
and put into reciprocal motion, or in turned 
works tIle granite is put in quick circular 
revolution against the rubber. Secondly, 
the work is smoothed with another iron 
plate and coarse flour emery. Thirdly, it 
is further advanced by wooden rubbers 
with fine Rour emery, the rubbers being 
made the end way of the wood. Fourthly 
and lastly, crocus is used on thick felt laid 

I on wood or metal. On account of the 
softness of the mica compared with the 
quartz and felspar, which together consti 
iute the granite, the hard rubbers must be 
persevered in until near the conclusion, to 
keep the work flat,'}tbel'wise the mica is 
too quickly worn away, and leaves minute 
hollows. Sometimes lumps of;granite are 
used as rubbers instead of the iron plates. 

Granite, when worked by the lapidary, 
is slit and roughly ground in the common' 
mode adopted both with carnelian and ala­
baster, namely, the slicer with diamond 
powder and the roughing or lead mill 
with coarse emery; afterwards it is foun d  
best to smooth it on a mahogany wheel 
wrth Rour emery, and to polish it on the 
lead wheel with rottenstone; but it re­
quires great care to prevent the soft lUica 

vise, H, specially constructed to prevent 
splitting of the felly or twisting of the 
spoke, so that a very good fit is obtained 
at this important point. Eight fellies, with MACHINE FOR THE MANUFACTURE OF SPOKED WHEELS. from being unduly worn away.-Byrne'8 

IIandbook for the Arti8an, J.IeclLanic, and 
thdr sixteen spokes, are then placed in the press, when the 
perfection of the fitting is shown by the perfect joint made 
by the spokes when they meet in the circle to be curved and 
embraced by the cast· iron hub; and by the coincidence of the 
half-holes in the contiguous sides of the spoke�, A, which 
together form the holes tor the eight bolts that are finally to 
hold the hub plates together. 

Temporary hub plates, I-one above and'one below-with a 
powerful screw in their center, hold the ends of all the spokes 
truly in the pl ane of the circular plate while undergoing the 
pressure of the levers. The extent of this pressure is ascer­
tained by marking carefully with a sharp pencil around the 
�ircumference of the upper temporary hub plate, after the 
spokes have been brought to a close, firm joint ; and then the 
pressure is put on till the joint of the fellies close up. An­
other similar mark being made upon the removal of the 
temporary hub plate, it is found that a space of a quarter of 
an inch is made between the two pencil marks-a reduction 

So great is the facility with which this machine is operatcd, 
that wc are assured one man with an assistant easily puts to­
gether six sets-twelve fore wheels and twelve hind wheels 
-in six hours and forty minutes, including the time of ad­
justing machinery for the difference in diameter of the wheels. 
It is thought that the same machine would so compress wood 
as to make most admirable car wheels. 

The great point in a wheel made in this manner is the 
thorough compactness of the hub-end of the· spoke. The 
other end of the Sf oke receive. scarcely less benefit. By ob­
serving an old wheel it will be seen that the spoke is bedded 
into the felly. This is done by degrees, and is unavoidable in 
wheels made in the usual way. The only way to keep the 
wheel together is to reset the tire so as to take up the loose­
ness caused by this slow crushing process. By putting on a 
pressure of more than ten times the amount the wheel will 
ever be called upon to sustain in actual use, it is claimed that 
the spoke and felly are so compacted that if the tire is prop-

Engineer. 
----------... ����--------

'['he Gro"\vth of Tree Trunks. 
A paragr.1ph has been round the scientific papers stating 

that a French naturalist has been measuring the tree-trunks 
in a forest, and found them all broader in the east-west th an 
in tho north·south direction;. the cause of the unsymmetry , 
being ascribed, not very obviously, to the rotation of the 
earth. 'VeIl, anot4er French arborist has been similarly 
gaging the trees in the neighborhood of Toulouse, and he 
finds that the greatest swelling of their trunks is towards t.he 
east-south-east point of the compass. The explanation offered 
by this second investigator is more philo�ophicn.l than that of 
his predecessor. He refers the deformation to the early 
morning sun, which warms the easterly parts of the tree 
more suddenly than the rest, stimulates the flow of the sap, 
which grows sluggish during the cool of the night, and 
draws up the nourishing moisture from the soil

, 
in greater 
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abuudance on the excited side than on those portions of the 
trunk where the warming is more gradual and its effects less 
active. Naturally, increasJd vitality on one side, be it 
animal or plant, results in developments, or larger growth 
of that side. '1'here are traditions of some plants turning 
their flowers toward the sun; the truth may be that the sun 
only promotes the growth of thOSB blossoms upon which it 
sheds its direct warmth. Ai'! Dulong said, every degree of the 
thormomet�r entails a law of nature. 

.. _-
[For the Sdenttfie AmerICan.] 

OOBALT--ITS PROPERTIES A�D USES. 
'BY PBOF'ESSOR OHA1U .. :BS A. JOY. 

In olden times the word cobalt was used to designate a 
whol(J group of worthless metals. The miners of those days 
were full of s uperstition and imagined that the genii of the 
mountains wonld resist all attempts to penetrate their mys­
tHies, and hence they were supposed to throw all sorts of 

falAe ores and unripe metal in the way of the workman for 
the sake of discouraging them from their undertaking. The 
name of the mountain gnome or sprite was Kobold, and hence 
the minet's called the worthless ore" Cobalt." The bright, 
shiny oro that vexed the workmen so much was at one time 
supposed to <'ontain bismuth, and was very little used. 

Theso are tho first recorded notions, but there is little 
doubt that cobalt ores were used for coloring glass some 
thonsands of years berore, in Nineveh, Thebes, and PompAii, 
as specNnens found in those places resemble the beads and 
ornaments of modern times. 

'['he first really authentic discov!'ry of e.obalt 'l.ppears to 
have been made ill 1735, by the Swedish chemist Brandt, who 
caUed it G)balt King. Cllflmicol analysis hDd not attll,ined 
sufficient progl'e3S in that early day to enable any one to sep­
nl'?,tc the constituents of ores with absolute certainty, and it 
was not until 1780 that the existence of cobalt was confirzr.ed 
by R;rgmann. It i!'!'1t fi1vorite idea on the part of somo chem­
ists that, nickel and cobalt are one and the same thing, but 
this doctrine finds very few adherents, and for our purposes 
we shall regard it as an actual, tangible metal, with charac­
teristic properties of its own. Cobalt is ' one of the metals 
found in the atmosphere of the sun, and in the materials that 
afe of extra mnndane origin. It usually occur� associated 

with nickel, arsenie, and sulphur, and is frequently an inci­
dental polluct in the working of oopper, bismuth, and nickel 
ores. 

The best kuown minerals are smaltine, called also speiss 
cobalt, cobaHine, or glance cobalt, cobalt bloom, and earthy 
"obalt. 'l'he fact that some of the minerals contain arsenic 
ho.s lead to applying the name cotalt to the black arsenic sold 
as a ily powupr. It will be so en from the above Jist that this 
element is by no means so abnndant as manganese or nickel, 
and in the event of its being requircd for certain purposes in 

the arts, it would be difficult to obta n it in large quantity. 
There are several ways in which metallic cobalt can be 

prepftred from its compc>unds, one of the earliest of which 
was from the oxalate. It is possible to reduce the oxide by 

heating two parts of the pare oxi<'e of cobalt and one part of 

pure cream of tartar, for six hours, in a covered cfucible lined 
with charcoal and at a temperature sufficient to melt steel. 
'['he regulus obtained in this way is exceedingly hard and 
brittle, has the color of bisllluth, is magnetic, and has a 
specific gravity of 8'43. By l'e-mclting in a clay crucible it 
c!tn be freed from carbon, and it then has a silver-white 
(!0101', specific gravity af 8'7M, is softer than steel, very elastic, 
does not oxidize in air, nor vJter several days' immersion in 
wat!'r, und is as magnetic as iron. BecqueI'el found that by 
ele'ctrolysis a brilliant white metal goes to the negative elec­

trocle when the chloride of co])alt is first neutralized with aID­

monia. Prepared in this way it is quite pure, Bnd is mallea­
l)le and magnetic. By treating an aqueons solution of the 
ehloride of cobalt with sodium amalgam, an amalgam of co­
balt is formed from w!J.ich the mercury can be C'xpeU,ed, and 
the cobalt obtained in the condithm of a fine powder; it can 
afterwards be fused to a pure regulus. 

The above are the chief methods for obtaining the pure 
metal, and we can now pass to the consideration of'\;ome of 
its properties. , '{'he metal resembles steel, with a slight red tinge, is very 
hard, and is said by Deville to be more tenacious than iron. 
This latter property may hereafter give a value to wires made 
of cobalt where it is required to attain g:ceat strength in small 
COmp!1ss. Arsenic and manganese render it brittle. Like 
pure iron it requires a very high heat to melt it, and thetem­

lwrature of fusion appears to be between that of iron and 
gold. Its specific hC'at is 0'1096, and its density ranges be­
twpen 8'513 and 8'7. 

It is said to be magnetic when pprfertly pure, and can be 

(',onvertcd into a magnet by oontact. At a very high temper­
ature cobalt burns with a rEd fbme yielding an oxide. Acids 

generally disRoln' cohalt, nitric acid bping csppcially adapted 
to this purpose. 'rhe metal decomposes water at a red heat, 
but not at ordinary temperatures. Plunged into fuming 

nitric acid, it if! COllvPl'tecl into the passive state, the same as 
iron, and the duration of this passive state is augmented by 
previously heating the mota1. 

Antimony ami cobalt hlscd together (wolve heat and light, 

and aflora an iron-gTay alloy. The alloy of cobalt and iron 
is exceedingly harel. Gold amI cobalt yield a yellow aud very 
fragile alloy. 

The alloy of platinum and cobalt is fusible. Cobalt amal­
gam is white, like silv"r. Silver is rendered brittle by it. 
Alloys of lead and cobalt, and tin and cobalt, have been made, 
but pos�ess little interest. 

Many chemists SUppOSll nkkel to be an alloy of cobalt and 

"omC' other metal. Fairbairn found that the tenacity of east 
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iron was greatly reduced by its mixture with nickel, and the 
saille result is probable in the case of cobalt. Cobalt is said 
to reduce copper from solutions. Weiske found that eobalt 
was contained in nearly every brand of commercial iron he 
examined, sometimes to the extent of seven grammes in 100 
pounds. 

Finely divided metallic cobalt is soluble in a boiling solu­
tion of caustic potash, and yields a blue liquid, which is sup­
posed to contain cobaltic acid. The finely divided cobr.It for 
this purpose is prepared by heating an intimate mixture of 
pure oxide with ten to twelve per cent starch meal, or by re­
ducing the oxide with hydrogen. 

Cobalt contaminated with pho€phorus has a difffirent color 
from ordinary metal, and loses its luster in the air. 

'Ve can now speak of some of the compounds of cobalt 
that flnd application in the arts. The oxides and salts are 
distingnished for their beautiful colors-red, blue, yellow, 
green-hence they were early used for pigments. 

If a little oxide of cobalt be added to melted glass, we ob;­
tain a mass, which, after cooling is intensely blue. When 
this is ground to powder it yields the well-known amalt that 
at one time was extensively employed by papermakers and in 
the laundry. The color is very fast, as it is not affected bv 
the atmosphere or by acids or other liquids-and this fact af­
forded a method of detecting adulterations, as sand or pulver­
ized glass, which was simply immersed in some coloring 
liquid" could easily be washed clean by an acid. Since the 
extensive lind cheap manufacture of artificial ultramarine 
was established, the demand, and naturally the supply, of' 
amalt, have greatly diminished. Tbere is another blue ,:olor 
formed by the union of alumina and the oxide of cobalt 
known as Thenard's blue, which has long been applied in th� 
arts, but in consequence of its high price cannot oompete with 
ultramarine. It can be prepared by mixing 3 parts freshly 
precipitated moist phosphate or arsenate of cobalt with 12 
to 15 parts also freshly precipitated hydrate of alumina, and 
exposing, after drying, to a red heat. Thus produced it is a 
compact, insoluble mass, which can be ground to a fine blue 
powder. Rinmann's green, which is a compound of the ox­
ides of zinc and cobalt, we described under the head of the 
compounds of zinc. It is a much-prized green pigment. A 
beautiful yellow color is produced by mixing tve nitrite of 
potash with a solution of cobalt. A double nitrite of cobalt 
and potash is] produced in the form of an insoluble yellow 
crystalline body, which is not only of value as a color but 
offers a remarkably delicate test for the presence of cobalt in 
solutions. This yellow has been used sparingly, on account of 
the expense, in aquarelle and oil painting. 

By precipitating cobalt with phosphate of soda we have a 
red violet color, the shade of which varies according to the 
temperature at which it is prepared. 

A fine cobalt brown is produced by calcining a mixture of 
sulphate of cGbalt, ammonia, and iron. 

Some Gf the salts of cobalt, when they contain water, are 
red, when they are anhydrous they appear blue_ This pr(!)p­
erty is made use of in what is called sympathetic ink. If we 
write with a dilute solution of chloride of cobalt on paper 
and allow the tracing to dry 8,t ordinary temperatures, th@ 
letters will scarcely be visible. Upon the application of heat 
the writing becomes visible, with a blue color, or sometimes 
green if nickel be present. The color again disappears on 
the absorption of moisture. 

A fine green color is produced by precipitating cobalt from 
its solutions by means of a mixture of prussic acid and pot­
ash, but the cost of production must prevent any extensive 
application of this color. 

Since the discovery of photography the use of cobalt blue 
glass has greatly increased. It is an interesting fact in optics 
that blue glass permits all of the chemical rays of light to 
pass freely through it, while the yellow rays are intercepted. 
Pieces of b:ue glass are used to eliminate the yellow rays 
when the colors of flames are to be examined for the violet 
hue of potasli, and in other cases of optical research. 

The oxide of cobalt. prepared by precipitating the chloride 
with potassa, has been employed in rheumatism. It is emetic 
in the dose of 10 to 20 grains. The salts of cobalt are irritant 
poisons. 

The employment of metallic cobalt in the manufacture of 
German silver would make that article too expensive for gen­
eral use, but in small quantities it enters into alloys in asso­
ciation with nickel as an incidental component. The deposi. 
tion of metallic cobalt by the battery can be accomplished 
the same as is now so extensively done with niekel, and this 
method is sometimes resorted to, to procure small quantities 
of the metal. Some of the salts of cobalt al'e of great value 
to the chemist in his laboratory, as affording delicate tests for 
the ·presence of other bodies. 

One of the methods for the manufacture of oxygen gas 
from bleaching powders, is founded upon the somewhat ob­
scure formation and subsequent decomposition of eobaltic 
acid. A very small quantity of a solution of cobalt suffices 
to evolve all of the oxygen from chloride of lime. 

'Ve have thus given the principal properties and uses of 
cobalt without attempting to exhaust the subj ect . 

... _. 
An Invention Wanted. 

'rhe Herald oj Health says an instrument is very much 
needed to test the purity of the atmosphere, and the person 
who will invent and introduce such an article, which shall 
be simple and cheap, will not only enrkh himself, bnt confer 
a great boon upon poorly ventilated humanity. We have 
the thermometer to tell us the temperature of the air, and we 
have the barometer to tell us the moisture of the air, but we 
have no means of cheaply and easily measuring the pnrity 
of the air. Such an apparatus is needed in every church, 
lecture room, and place of public gathering, and in every 
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room occupied by human beings, either in public or in private. 
If people could see the amount of poison they were taking 
into their systems at every breath, they would be more care­
ful to spcure pure air to breathe. Such an invention is 
greatly needed, and the want will soon be supplied. Who 
will be the one to confer this blessing npon the race? 

._-
[For the Sclentl1!c American.] 

PLATUIIZED LOOKDTG.GLASSES. 
BY c. WIDli:�ANN. 

NO. II. 
The glass being prepared by the usual method, is soaped, 

pelished and cleansed. The Platinized Glass Works, at 
Wailly-sur-Aisne (France) \vhere this new industry is carried 
on, possesses highly improved polishing tables, so much 80 
that the polishing operation occupies .nly three hours. At 
the St. Gobain Works this operat;on requires a manipulatioll 
of 48 hours. 

After the cleaning operation the glass is carried into the 
platinizing shop, and the composition giving the metallization 
is applied to the glass by means of a brush the plate is placed 
vertically and receives the platinizing liquid to a convenient 
thickness. It is first applied from bottom to top, then from 
left to right, and at last from right to left; by these means 
the oily coating is equalized. This composition, containing 
:J. large quantity of essence of lavender, spreads itself instant 
ly over the snrface, drying slowly and without a'ly running 
Great care must be taken to avoid all dampness and dust; 
dampness would crisp and wrinkle the surface, ani the dust 
would destroy the regularity of the work, as every grain of 
dust absorbs liquids concentrically, and thus deprives the 
surronnding parts. 

'{'he platinizing composition needs nothing else to be per­
fect than great cleanliness on the part of the operator. 

In making the platinizing liquid the following materials 
are used: 100 grammes carefully laminated platina in very 
thin sheets are taken. It is soaped in order to remove all the 
grease that might have accumulated during the laminating 
operation. It is then dissolved in an aqua-regia, composed of 
400 grammes nitric acid for 1,000 grammes pure hydrochloric 
aeid. It is heated by means of a sand bath to dryness, care 
being taken not to decompose the chloride by excessive heat. 
It is then crushed in a porcelain or glass mortar, and laid on 
a grinding glass plate, where it is mixed with small quanti­
ties at a time of essence of lavender (rectified) care being 
taken not to work at too high temperature or the reaction 
would take place on this glass plate. Having added about 
1,400 grammes of essence of lavender, the mixture is collect­
ed in a porcelain dish and left to itself for eight days, with­
out the least disturhance. The liquid is next decanted, 
filtered, and left again for six days, and this filtered liquid 
must then be about 5' at the acid test Baume. For the above 
quantity, 25 grammes litharge and 25 grammes barste of lead 
are taken, and ground to an impalpable powder, with 8 to 10 
grammes essence of lavender. '1'his last mixture is then 
added and stirred with the platinizing liquid. It is then ap­
plied as above des('!!ibed, care being always taken to avoid 
dampness and dust. 

As soon as the glass plate to be platinized has received the 
metallic coat and is sufficiently dry, it is placed in muffles, 
formed of a frame of cast iron, tongued and grooved, and the 
parts of which slide in each other. 

The fire-place is placed at the back of the oven, which 
arrangement gives free access to the door, through which the 
glass is placed in the oven. Movable frames are placed in 
the cast-iron frame, and receive the glasses to be heated, main­
taining them in a parallel and vertical position. Hooks, 
properly constructed, support a large number of these frames. 
Also, movable sheets allow glasses of different sizes to be 
placed in these frame�. 

The vertical and longitudinal sectioo of the oven is II 
long parallellogram, and its cross-section il! a square. The 
cooking is regular; and the accidents of fire are regulated 
by registers or iron gates in the posterior and anterior part of 
the oven. A series of muffies are placed under the dome. 

The platinized mirror thus obtained is of great solidity, and 
no metal is more resistant to the influenee of atmospberic 
agents_ Even when a mirror is thrown into a great fire, at 
the temperature at which the glass melts, it will have re­
tained its metallic surface. The mirrors do not give false 
tints to colored objects, as the common mercury alloy does. 

The reflection being obtained by the anterior surface, there 
exists no double reflection; but what is still more remarkable 
is that the substitution of platina for tin and mercury is 
that it allows any kind of glass to be transformed into 
a mirror. The nitrous matter is polished on one face 
only, and having been submitted to the platinizing process 
reflects images without distortion from the Burface of the 
metal itself. 

Let us now come to the act1!lal process in use; the follow­
ing conditions had to be filled: 

After having suppressed the use of mercury, the glass was to 
be perfectly colorless and deprived of every defect. The cost 
had to be reduced, or the old routine would not give place 
to progress. Not only has Dode snppressed the use of 
mercury, but he has by his improvement been able to make 
better mirrors, for he hides by his process the taults in the 
glass plates, and obviates half the work of planing and pol­
ishing. In order to obtain this result it was necessary to 
apply the reflecting surface on the front of the glass-plate 
and not at the posterior surface. 

._-
A FLAG for the national Capitol has been made in Califor­

nia of silk produced in the State, and it will soon be sent to 
Washington. 
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A PLEA FOR " OUR DUMB SLAVES." l �hlOl�in g, t�l-(,[;(' uumb compnni�llS and 8ervant� of o�r race 1 , . Sl�� or Mortar :T0i::� In �:;':�·

ork. === 
: from suiT< nng a n d  abus�. I TIns Sul),l ect may be consIdered In a VtlflPty of ways. First 

. Mr. Bergh, the Pre.sident of the Association for the Preven- i C:jvili �" L i('n wi �l llflVer h" n reality until WI' shall lmw' sue- [ if wt) eonsider that the stren gth and capahility of sustainiD� 
t
,
lOn of Cr.uelty to Ammals, rec�ntly �ade the following plea I c('C'dcd III ,'ubdulUg tll" semi-barbl£rie spiril, which infl icts I weight will he increased by having thlcker mortar joints 

fo: th.e kmd treatment of ammals m an up-town church of i wanw� e m('�ty on any harmless creattE(" :\Iorality, publi c  than thoso commonly made, then it would apppar probable 
th18 Clty. 

I
I and pnv"te lUterest, a nd the sentimi'nt of tnw religion , lm- \ that a buildin g erected with mortar walls and without any 

He began by saying that he felt somewhat embarrassed at �)os(: �n us th� duty of trea:ing with kindn":H t.llt ,,,,, uotilc' and bricks, would be of still greatpr strength ; but we know that 
having to lecture in a place where the eloquent pastor had , mtell i gent bell'l gs, which hve, work, awl dw lor 113. . the moriar usually used would stand no snch tf'st.  It there-
given, on the previous evening, one of the most touching ser- I .. - .. fon' scoms probable that thin j oints would be preferable. · 
mons he had ever heard, Imt though his fare would be plain, _ 

Som.ething A b o u t  'l}ol<t. Hut it may now occur to us-th!'n, why have j oints of any 
the meat would not be diseased, the vegetables would not be Gol d is found sparingly in mnlly hard l'Oeks ,  !iH I ' t! as granite, . tbi,'km,ss ; or why should they be of a certain thickness, and 
stale, and the drink would not be swill milk. The opponents �Ilic�-slate,  chl orit e-slate .  �lld. c!ay -s]:iW. and F(,md,inw,; ",'en I

I neit h"l·
. 

Im,il, nor m ore ? This w�ll �md us to consiuer the 
of our cause, said the speaker, {tv so far as to declare that 1Il hmestone and other sImIlar rocll: �. It OCCllTR fH I' more propnlws ot mOl tar, and the duhes It actually pf'rlorms in 
certain living creatures !'.Te not animals. abundantly in quartz, pure unmixed fl;nt, or Ri1 0x.  In i gne- briekwork . and t.o endeavor to discover how we can cause it 

One of the earliest acts of our societv was the arrest of the ous or m etamorphic rocks, the quartz usnally occurs in veins, to most effectually perform those duties. 
captain and mate of a vessel from Florida, llaving on board a or in large, irregular bunches or lumps, with veins diverging Respecting its properties, it would b1 uns� fe to consider 
cargo of turtles lyi ng on their backs, with their fins pierced from them. Th ese veins are most commonly only a few feet that mortar i s gene.rally capable of bearing the compressile 
with holes, Rna firmly secured by rope yarns. In this atti- wide, Ilnd for the most part traverse the rocks in a vertical or power that brick will bear, therefore the le8s of it we Chn 

tude, and deprived of nourishment and water, they had been hi ghly inclined position. Sometimes, however, veins or iT- man age with the better ; but as thin . flatt ish peb bles will 
confined for several weeks. This arrest, as well as the Bub- regnlar �asses occnr many yards across in every direction ; pass throug'h a fine sieve, amI may chance to lod ge on euge 
sequent legal proceedinljB, were conducted by myself, and I and sometimes, but very rarely, quartz is found in such when in a mortar j oint, Bueh wou ld in too thiu a j oint cause 
distinctly remember the �onfidence with which the counllel abundance as to make what even might be called hil ls of the brick above it to ride, and t.he extra thinness of such j oint 
for the defense announced his theory that the turtle is not an itself. The gold is disseminated in tbis quartz, som etimes in would consequently be an element o f inst.ability instead of 
animal, and he asked lor a uismissal of the complaint. The such exceedingly minute particles as to be invisible, not only strength .  
j udge sustained the counsel 's physiological idea, and con- to the naked eye, but even to the eye aided by a powerful The duties mortar has to l)(;rform may be considcred prin­
sJquently discharged the prisoners, who immediately com- lens. : Most commonly, the gold is seen as little yellow specks, cipalJ y as t wo ; viz. ,  first, to be th e mean s  by which each sue­
menccd snit against me for false arrest, but as no malice was flakes, or grai�s scattered t!lrough the quartz. 'When tb e  cessive cour�e of bricks may he solidly bedded ; secondly, to 
shown the plaintiffs lost their case. I at once dispatched a quartz has a crystalline sLructure, which it often has, li ttle be th e agent which sball enabl e ('aeh brick to bond with 
messeng E r  to Prof. Agassiz, who, of course, refuted the pre- nests of gold, likewise crystalline, ma y  be seen embeddpd those btmeath it. 
post ,TOUS assumption of the " no animal party." Here Mr. between the interlacing crystals of the quartz. Where the '''Ve have already seen that it would gen('ral ly be in advisa. 
B�rgh qucted from learned authorities touching the subj ect. interstices in the quartz arc large, these are sometimes en- ble to have thick j oints, on account of any imaginary eom­
Th .) Ljli ,l i on of Des Cartes, that animals are mere breathing tirely filled up wi th gold ; but not un frequently irreg'ular pre�sible superiority of the mortar ov er brick ; we shall now 
mac' l 'c ':('�, is cout roverted at every step. Can they not be edu- holes and crevi ces seem to have been formed in the quartz by see that j oints as thin as they can with safety be made wil l 
cated, and have they not the same passions and aff"ctions decomposition or rottenness, which have 80nwtimes been sub- al so generally he desirable, wlwll conFic1ered in their action, 
which exist in mankind ? The half-reasoning elephant is not sequently filled with gold. In these eases, the gold assumes as the mea,ns by which " bond " is cfft cted,  for bond lEI the 
a machine. The cat shows both care and artifice in conceal- irregular forms, such as melted leau will wheu pO llrcd into tying, as it  were, of hri eks by one or more lnicks laid across 

ing her kittens. 'rhe hen which has been robbed of her eggs water-forms which have given people the idea of the gold and uniting them, and which is effected by means of the 
goes where she can lay in greater security. If the dog has having been deposited in a state of fusion, a notion in all mortar placed between them, which, filling the inequali ties 
no perception, how is he to d istinguish a man lrom a hare or probability utterly unfounded. How the golel w,t in the' o f the bricks so placzed, will, wi th a sufficient weight on the 
pheasant ? The learned men of every age have accorded to quartz, is a point at preseut so lmeeriain , t1 t at no man of uppAr course, be the means of preventing the hricks in tho 
many animals the power of communicating by language. science would take upon hims(llf tIll> responsibility of an- under cours" from being uragged apart. 
Their idiom seems strange to us ; so do the German , Greek, s weriug the qnestiou. The sizp of the i m'g'ular Illlnps Then to c{msider whether thick or then j oints will  more 
and Chineil8 until we have learned them . Oxen and co ws thus entangled in the quartz varies greatly, the largest effectually achieve the bondin l�, let us conllider the action of 
will not fatten by themselves, and often they neglect the hithorto known single lump in the world bdn g an Australian two stretchers bonding (in English bond) th1'ee " headers." 
finest pastures not recommended hy the charms of society. one of 2,166 ounces w<eight. It is, however, tlR llally found in If the j oint in Buch cape be made thin-say ± in , thick-then 
Dr. Reed defines instinct as a blind impulse to action, with- small flakes, grains, and dentritic strings, wcighing only a as the stretchers w.mld bear 2! in . on each of the two outer 
out deliberation or any end ill view. Is tho wonderful mech- few grains.  " head ers," and tho bonding connection betwtwn them would 
anism of the honey-comb mere blind impulse devoid of pur- Whenever the moving waters of thp, sea, by which drift- be the mortar unner each end of the stretch" rs, and in each 
pose ? It has been said that nature follows a continuous and materials were formed and d" posited and attackml rock con- case being in Bf'cti onal area (taken parall el  to t.he fa co of tho 
ascending chain from the mineral to the plant,  and from the taining gold, it would of co urse break off IlllIl PS of it, j ust as wall) equal 2ic in, by 1 in. ; then such WOUllI in the tcarin er 
vegetable to the animal kingdom, the apex of which is of any other rock, and equally wash, roll, and knock it about, asunder 01 the t wo outer " hea,l ers " be su1 0 f ctpti to a co;;' 
crowned by the most perfect work of creation-Man-but I and thus break it into smaller fragment s round i t into peb- pressile strain actin g in a direction (nearly or quit,,) identical 
feel satisfied that this pe rfection is largely shared by the in- bles, and grind it into sand. In this way, much of the gold with a diagonal to the said area. Now, ir we wen' to increase 
ferior animals. Cruelty to animals is a sin but little thought would be knocked out of the rock, and much watnr-w orn ;he thickness of our j oint, then the length of th e diagonal 
of by the majority of people ; often , owing to the criminal golu accu mul ated, or water-worn fragments of gold and would al so i o tlfPase, anu would cons"qn(�ntl y be unlikely to 
selfishness of mankind, a characteristk which lips at th e foun- quartz together. rpsist so great a strain as the shorter one .  for th(; sam .. r('a�ou 
dation of a greater part of the sins of this life . The ( ffect From this point of time, however, there is a remarkable that a lon g column will generally bear 1, ss pressure than a 

produced by crueUy to animals is to demoralize the man who difference observable in the action of the water on the gold , short one of equal diameter ; al so the anglo of inclin ation of 
indulges in it. It blunts the finer feeli ngs of the heart, and and on the rock which contains no gol d .  All kinds o f rock, the shorter di agonal , being le;os than th"t of tho Ion O'er 
gradually hardens and depraves the whole character. In the or earth, or stone, at all events an the <;)ommon kinds, are would give it an advantage over the latter. 

" , 

history of nations we find that in their period of decline wild pretty Loarly ot the sa me specific gravity-that is to say, of Bllt let us yet consider it in ltnothur way : I f a i-in . j oint 
beast shows, in which animals were made to tear each other the sarno wllight, hulk for bulk. Chalk, clay, limestone, be strrmger th<tn a i-in . Jitto, tlwn w t , y  n o t  a 1-in.  also 
until the pavement of the arena was red with blood, formed com pact sandstone, gmnite, marblE', basalt, have all specific stronger than a t-in ., and a 2-in. than a 1-in. , 11 4-in. t han a 

the :avorite pastimes of the masses. In the palmy days of gravi ties varying from 2 to 3-t h at is, they arc twice or thrice 2-in ., an 8-in.  than a 4-in., and so on 'I Let us consider an 8-�n. 
Rome, the people loved to witness exhibitions of feats of the weight of their bulk of water. Pure gold has a specific j oint, then our old sectional area of 2ic in. by t in. will be­
arms, and contests of the athletes. By force and discipline gravity of 19, or is nineteen times as heavy as its bulk of come 8 in. by 2i in. ,  the 8 in. bd n g  its high t ,  and conse­
they became famous for war and law, and ,  afterward, for re- water ; and the most impure ore of gol d  that occurs in nature quently the mortar connectin g the e n d s  of the H stretehe:s " 
finement and letters ; but when luxury came in, dissipation has at least a specific gravity of 12 t o 15. Gold is a bout six with t1w " headers " will be easi ly crackGu ; and the " bond " 
and effeminacy relaxed the better propensities, and when the or seven times as heavy as quartz, or aoy other stone it is in this case, show itsolf to be no bond in reality as the 
nation was decaying, then it was that the Homan citizens de- likely to be associated with. '1'hs consequence of this is, that strain would here be a tensile one, and which mort�r would 
manded Indian elephants, and lions from Ethiopia, and bears moving water has at least seven times less power over it- be unlikely to bear. 
from the Caucasus. The music which then best pleased a less power to move it alon g, either suspended in the wat€r or And , again, if thick mortar j oints be the element of 
Roman audience was not the chants of those who sang of a nlling along its bed. When the drift, therefore, was formed, strength, why should voussoirs, or arch-brick s, be cut, or 
nation's valor, but it was the yell of the dying slave that vast quantities of stone might be removed to great distances. rubbed for the sake of strength ?  or, botter still, why not 
IIwoke the plaudits of the multitude. It has been the same in while the gold was left behind, not far from its native site. have, as before, joints of, say 8 in. in thickness, or to gain the 
Spain, and so it is to-day in that semi-ciYilized land. When All the large lumps of gold will certainly be but little reo utmost strength arches of mortar altogether, no bricks being 
a nation delights in witnessing exhibitions of cruelty, its dis- moved, as also all the large lumps of quartz, heavily freighted used ?-London Bnilder. 
solution is near. He who torments a brute soon forgets to be with gold . Grains of gold an i small lumps may be carried 
kind to his own family or to his fellow men. Those who fre- further, while scale-gold and fine dust, especially if flat and 
quent the cock-pit or the l)rize-ring, are already on the road thin, may be carried to very considerable distances.-Mor­
to the penitentiary and the gallows. A man who habitually gan's BriUslt Trr:ule Journal. 
abuses hIS dog or horse is unworthy of confidence. It is well .. _ .  
known that the dog, the horse, and the o x  weep. Yes !iSmile Extracting Juice Jrolll Sugar-Cane, Beetroot, etc. 
not. I say weep. '1'hey have tears of despair as well as the M . . Julius Robert Scelowitz has discovered a new method of beautiful gazelle. I have heard of a horse whICh accidentally obtaining the j uice from such substances as sugar-cane. The trod on the foot of his groom, and 8eeing that he had fallen process is on e  of diffusion. The cane, or substance from and fainted from the ]3ain, the animal licked him and covered . which the J uice is to be extracted, is cut into slices by a 
him with tears. Was this instinct ? While I am speaking . 

1 h' I specla mac Ille. t is then put into a so-called battery of at,} effort is being made in the Stata Legislature to abolish ff di usion vessels, consisting of a series of closed water-tight our Society for the Prevention of Cruelty to Animals. The tanks, and is brought into contact with water at an elevated 
day after this bill is passed the Emblem of Mercy on the COl'­ temperature, in a certain succession and systematic order, ner of Broadway and Fourth litreet, will be tttken down, and which is requisite for complete extraction, and for the propel theu th(l revolting scenes of the past will be again reenacted . concentration of the juice obtained. .Another application is I b€g of you as Christian people to protest against this inhu-
man movement which is about to be made. 

also described, the main feature of which' consists in carrying 
out the whole process of diffusion in one single v�ssel, or 

In �onclUBion, my friends, suffer me to commend this sub­
ject to the serious consideration of you all, not alone as a re­
ligious duty, but because of the perfect personal happiness 
which the practice of protection to all dofenseless dum b crea­
tures secures. For my own part, I have sought and shared 
the ordinary ehlployments of life in various parts of the 
world, under the most favored circumstances, but I declare 
that all these evanescent pleasures combined could never fill 
my soul with the pure contentment which possesses it, as I 
lie me down at night, after a day successfully passed in 

diffllBer, in which the extraction of the sugar is carried on 
continuously by introducing slices of cane through a feeding 
apparatus at the bottom of the vessel, from which t hey rise 
slowly to the top, while fresh water is constantly fUIlDing in 
at the top of the diffusion vessel, and is d rawn off at the bot­
tom as diffusion j uice, after having remained in contact with 
the slices for a sufficient length of time. The liquid during 
thi s operation is agitated by machinery. Could not this 
principle be applied on a small scale lor domestic uses, as in 
the making of such drinks as l emonade ? 

. _  .. 
NEW METHOD OF OBTAINING GEI,ATIN.-Crnde animal 

s�bstances, such as the flesh, fat, ski n,  tendons, bones, etc. , 
either with or without a previous treatment with lime are 
treated with benzine.  or spme other simi lar hydrocarbo� in 
a vess.el provid�d wit� a condpnsing apparatus for saving 'any 
vaporIsed benzme, or m a closed vessel "t an elevated tem­
perature. After a few hours' digestion, the hydrocarbou so­
lution of the fats and OilR is drawn oft, anu may be treated bv 
any of the well-known methous for recoverin g the volatiie 
�ydrocarbon, .which �ay be again used in  subsequent opera­
tlOns. The Olls and fats are saved and utilized. The auimal 
matters, or purified glue-stock, i s  now ready for conversion 
into gelatin hy heating with water in the ordinary way. 

----------.. ...... �--------

M. LES8EPS announces that the minimum d epth of the 
Suez Canal is nineteen feet, and that this is OYer thp rock at 
Serapeum. The rock is to be removed short ly, and then the minimum depth will bEi' at  a spot near Suez. It will ranO's from twenty-three feet to t wenty-scvrn feet, accordin ry to the hight of the sea. " 

.. _ .... 
'fHE Royal Danish Society of Science, among other prize Ii, 

�as offe.red o�e a�ounting to $170 for tho best essay contaiu 
mg an :n v�stlgatlOn of the movement of tho air in a system of venblatlOn. The essay may be written in English , French, German, Dllnish, or Swedish , and must be handed in before 
October, 1870. 
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]lInd Collectors tor Boilers. 

'Ve give below a sketch of an arrangement for preventing 
the incrustation of boilers, designed by Herr Popper, and 
which was applied rather more than a year ago to a boiler at 
the machine shop of Herr. G. Sigl, of Vienna, and with good 
res'.llts. Herr Popper's arrangement, which is shown in the 
sketch as applied to a plain cylindrical boiler, consists of 
long strips of sheet iron, about twelve inches in width, which 
are introduced through the man·hold into the boiler and there 
united, so as to form a half cylinder placed parallel to the 
lower half of the boiler. This half cylinder is kept in place 
and supported at a certain distance from the boiler shell, by 
projections on its exterior. Sigl's boiler, to which the appa­
ratus was applied, i� four feet six,inches in diameter, and the 
space in this case between the half cylinder and the external 
Shell was an inch and a quarter at the sides, and two inches 
and a half at the bottom, the upper edges of the half cylin­
der being on the level of the low-water line. So far the ap· 
paratus does not differ greatly from several arrangements of' 
screen plates for increasing the circulation which have been 
applied to boilers in many instances, both in this country and 
on the Continent, during the past'few years ; but, on referring 
to the annexed section, it will bd seen that Herr Popper at­
taches to the half cylinder 
a series of central pipes, 
through which a down­
ward current can flow to 
the bottom of the boiler, 
as shown by the arrows. 
These pipes, which are 
made of sheet iron, are, in 
Sigl's boiler, 5 inches iII 
diameter, and are placed 
about 24 inches apart from 
cffilter to center ; but it 
appears to us that thE 
number of these tubes 
might be increased witb 
advantage, particularly to· 
wards that end of the boil. 
er which is exposed to the 
greatest heat. Around thE 
pipes just mentioned, and 
filling the lower part 01 
the half cylinder tor a depth of eight or nine inches, are 
placed a number of pebbles, about the size of an egg, these 
pebbles not only serving to keep the whole apparatus in place, 
but being also found to perform the functions of taking up 
the deposits from the water. The trials of Herr Popper's ar­
rangements at Herr Sigl's works have, so far as we have 
heard. proved very satisfactory, it being stated that the in­
ternal surfaces are kept quite clear of scale, and the whole of 
the matters forming incrustation being deposited on the in· 
ternal. surface of the half cylinder and among the pebbles, 
the water in the interstices bet ween these latter being always 
in a quiet state.  'Vhere plain cylindrical boilers heated by 
waste gases, or other means, are in use, it appears to us that 
the arrangement we have described is worthy of a trial ; and 
we sball be glad to h.ear of the results of its:working in the 
event of its being a pplied in this country. In conclusion, we 
may state that we have been informed that Herr Popper in­
tends applying a similar arrangement to Cornish, marine, 
and locomotive boilers ; but we must · confess that we do not 
at present see how such an apparatus can be advantageously 
applied in these cases.-Engineering. 

.. _ .. 
A Misunderstanding. 

The antagonism betw een capital and labor, like that be­

t ween religion and science, is more talked about than under­

stood. Its basis is the simple fact that it is to the interest of' 
the employer to purchase labor as cheaply as possible, and 
of the employe to sell it for as high a price as he can get . 
But the interests do not present the degree of antagonism 
implied by the general statement ; for, whereas, that of the 
employer lies distinct-
ly and unqualifiedly 

upon the side of cheap 

labor, that of the em­

ploye is not to a like 

extent upon the side 

of high wages. 
A lower rate of wages 

tends to develop in­
dustries and originate 
enterprise quite im­
possible to either start 
or maintain with the 
higher rates. This 
widens the field of la­
bor, and, by making 
6heap the articles pro­
duced, goes far toward 
compensating the la­
borer for his direct 
loss in actual salary. 

So, a reduction of 
wages, though an im­
mediate injury to the 
individual employe, is 
eventually a benefit 
to the community-a 
benefit of which he as 
a part of the commu­
nity gets his share. 
These truths are ig­
nored by worlilingmen. 

$ dtttfifit �mttitau. [MARCIl 5, 1870. 
--.!:::Jt;c:L , 

THE PNEUMATl.c �UNNEL UNDER BROADWAY, N. Y. and mode of operation, will give the general reader a good 
understanding of the nature of this mode of transit. Having 

We give this week illustl'lJ,tions of this Yemarkable work, fully set forth the benefits to be derived from it in a previous 
which, with a brief description bt the detauS' of construction article, we shall confine ourselves at present entirely to a de 

FIG .  4 

Fro. 1 .  

scription of the wOl'k and a brief history of the origin and 
progress of transit by means of air inclosed in tubes. 

The engravings give an excellent idea of the various parts 
and appliances. The tunnel is eight feet in diameter in the 
clear. It is lined with masonry (brick-work) laid up in water 
cement. A plan of a small portion of it is shown in Fig, 1 ,  
which includes the present terminus and passenger station a t  
the corner o f  Broadway and Warren street, and shows the 
position of machinery, etc. This will be at once understood 
on inspection, and we therefore pass to the 

MODE OF EXCAVATION. 
This is shown in Fig. 2, which represents in section the 

tunneling machine or shield, designed by Mr. A. E. Beach, of 
the SCIENTIFIC AMERICAN. The pody of the shield is shown 
at A, and is simply a short tube of timberwork, back=d by a 
heavy wrought iron ring, against which the hydraulic rams, 
D act to advance the entire machine. The front part of the 
shield is a heavy chilled iron ring, B, brought to a cutting 
edge, and crossed on the interior by shelves, C, also sharp­
ened. Bearing blocks, E, of timber, are placed against the 
masonry, as shown, on which the rams press when the 

shield is advanced. F is the 
pump from which the water 
is carried to the rams by the 
pipes G. H is a hood of thin 
sheet steel within which the 
masonry is built, in rings of 
16 inches length, the bricks 
interlo�ked. 

The operation of this ma­
chine is as follows : The 
pump is wOl'ktd by one man, 
and the ram s press with a 
force of 126 tuns against the 
end of the masonry. This 
forces the cutting edge and 
the shelves into the earth to 
a distance corresponding to 
the length of stroke in the 
hydraulic cylinders 2,nd the 
earth being removed the 
masonry is again advanced, 
and so on step by step. 

Whenever it is desired to 
alter the course of the shield, 
it is done by turning cocks 
in the pipes which lead from 
the pumps to the rams, on 
that side which is not to 
be advanced. The rams then 
acting upon the opposite 
side advance it, thus ,chang­
ing the course of the shield. 
In this way the machine 
may be gUided with the ut­
most exactness. 

The soil through which 
the tunnel is advanc­
ing is of a loose sandy 
character. Stones are, 
however, occasional­
ly met with, and of 
course must be drilled 
and split out. The 
hydraulic rams were 
furnished by E. Lyon, 
470 Grand street, New 
York. We shall refer 
to them again. 

The method of test· 
ing the position at 
night is shown in Fig, 
3. This is done by 
driving up from the 
center of the tunnel a 
tube in sections until 
it reaches the surface, 
by which the position 
of the shield is accu­
rately determined. It 
is generally done at 
night because the 
street is then vacant. 

A WAY 6TATION, 
is shown in Fig. 4. It 
will be seen that these 
stations are not to be 
damp and dimly light­
ed cellars, but commo· 
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dious, Il,iry, and comfortable apartments, wherein passengers 
may await the arrival 'of a car with as little inconvenience as 
they could in the Lest steam railway stations, and without 
any of the annoyances that attend the waitiug for street 
cars at street corners. 

FIG. 3. 

THE TUNNEL AND WAITING STATION. 

The portal of the tunnel, shown in Fig. 5,. 'is a m�,sBive or­
namental structure, of circular for ill, nine feet in diameter, its 
bed twenty-one and a half feet below' the surface of Broad­
way. The mouth of the tunnel opens directly into a larga 

FIG. 5. 

underground apartment, one hundred and twenty feet in 
length, fitted up in good style, for the purposes of a waiting 
and reception station. This apartmen't is lighted from the 
pavement, and occupies tlle entire space under the Warren 
street sidewalk. 

THE PNEUMATIC CAR. 
Fig. 6 is a sketch of the interior of the passenger car used 

in the present tunnel. It is of circular form, richly uphol­
stered, and very comfortable, with seats for eighteen persons. 
Its interior hight is greater than the oars of the London 
underground railways. When the pneumatic tunnel is 
further extended, luxurious cars, 100 feet in length, will be 
used. The car is brilliantly illuminated by means of a single 
zircon light. 

THE MODE OF pROPULSION 

is one of the most simple things imaginable. Air is forced 
into the t.unnel by a gigantic blowing engine made by P. H. 
& F. M. Roots, of Connersville, Ind., a section of which is 
shown in Fig. 7. This blower is actuated by a steam engine 
of HJO-horse power, and is calculated to deliver when worked 
at maximum speed, a volume of 100,000 cubic feet of air per 
minute. A pressure of one fourth of one pound to the square 
inch would be an aggFegate of three-fourths of a tun on the 
end of the car, far more than required for propulsion. 

The blpwillg engine is po\>itive ill ita 1I>ction, pres sing the 

� drntifit �mtti'nn. 15b 
air into the tunnel in the direction shown by the arrows o n  I Vallance's system was again put i n operation i n  1861, by 
the ground plan, Fig. 1. When the air current is reversed a T. W. Rammell, in London, on a small scale, for carrying 
partial vacuum is produced in the tunnel, and the pressure o f  letters and packages, where pneumatic tubes, 2t miles long, 
the atmosphere then propels the car in an opposite direction . •  and 3 feet in width, have been operated with success for the 

THE SCOPE OF THE WORK. past seven years. 
The tunnel will when completed, extend from the Battery In 1864 a large tunnel for passenger cars was erected at 

to the Harlem river. Sydenham, t of a mile long, and thousands of passengere 
The tunnel starts from the east end of the reception room, FIG. 9.  

FIG 7 

corner of 'Varren street and Broadway, and extends on a 
curve to the center of Broadway, thence in a straight line 
down to a point a little beyond Murray street, where the 
Il!hield, or tunneling machine now rests. The excavations 
have been temporarily suspended, for the purpose of afford­
ing the press and public an opportunity to examine the 
works, and witness the operations of the machinery. Mr. 
Joseph Dixon is the superintendent of the works. 
SKETCH OF THE HISTORY OF THE SYSTEM OF PNEUMATIC 

TRANSIT. 

In 1824, John Vallance took out a patent in England for a 

were transported. This resulted in the incorporation of the 
Waterton and Whitehall Railway, which is to extend from 
Charing Cross under the Thames to the Southwestern Rail. 
way. It is not yet completed . 

.. _ -

Opening o t  the Broadway Tunnel to the Public. 
The doors of the Beach Pneumatic Transit Company were 

thrown open to the public for the first time on the 26th ult., 
when an " Under Broadway Reception " was given, by special 
invitation to the State authorities, city officials, and members 
of the press. All the prominent personages of the cijy and 
State were present, and the inspection of, the works gave the 
greatest satisfaction. The various daily newspapers have 
published long accounts of the event, which has produced 
quite a novel sensation in the metropolis. 

The New York Herald says " it was virtually the opening 
day of the first underground railway in America." 

The New York Time. says : " Certainly the most novel, if 
not the most successful, enterprise that New York has seen 
for many a day is the pneumatic tunnel under Broaaway. A 
myth, or a humbug, it hae hitherto been called by everybody 

FIG. 6. 

method of propelling carriages through tu�es by atm.osPher- r �ho has been exc!uded from its interior ; b�t h(\reafte� �he 
ic pressure, and in 1826 he had a car runnIng on this plan. Incredulous pubhc can have the opportumty of examInIng 
This attempt was succeeded by similar efforts by Messrs. the undertaking and j udging of its merits. 
Medhurst and Pinkus. The plan adopted by these gentle- " Yesterday the tunnel was thrown open to the inspection of 
men was the propulsion of the cars by means of a piston visitors for the first time and it must be said that every one 

FIG. 8.  of them came away surprised and gratified. Such as ex-

running in a slotted tube ; an arm projecting through the 
slot, forming the point of attachment tor the cars, and an 
endless band closing the slot both before and after the arm as 
shown in Figs. 8 and 9. The air was in this method ex· 
hausted from the tube in front of the piston. This propul­
sion of cats was successfully p&rformed in thi!'l way, but the 
system is tl,ot Ilt :prel!!ent in UM. 

pected to fiud a dismal cavernous retreat under Broadway, 
opened their eyes at the elegant reception room, the light, 
airy tunnel, and the general appearance of taste and comfort 
in all the apartments ; and those who entered to pick out 
some scientific flaw in the project, were silenced by the com­
pleteness of the machinery, the solidity of the work, and the 
safety of the running apparatus." 

The Evening Mail says : " The problem of tunneling 
Broadway has been solved . There is no mistake about it, 
Even , as we write, a comfortable passenger car is running 
smoothly and safely between Warren and Murray streets, 
demonstrating, beyond contradiction, that it is only a ques­
tion of time and money to give us rapid and comfortable 
transportation from the Battery to Harlem river." 

The Company has temporarily suspend .. d operations on the 
tunnel in order to give the pu bUe an opportunity to examine 
their works, which are now open for inspection. The entrance 
is at 200 Broadway, cor_ Warren st., directly opposite the City 
lIall, 'rhe ladies of the Union Home for the Orphan� of Sol. 
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diers and Sailors, a most deserving charity, ale in possess; on 
of the doors, and reCelve the proceeds of the admission fee, 
25 cents. 

. _ .  
The LouisvIlle Railroad Bridge. 

J dttdifit �mtritau. 
HUBBELL &; CAPRON'S IMPROVED TURBINE WHEEL. 

[MARCH 5, 1870. 
_!S!22! __ 

How Wan Paper 111 Made. 
A correspondent of the Evening Mail, one of our most in 

teresting daily papers, has recently visited the large wall 
paper manufactory of Howell Brothers, Philadelphia. 

A turbine wheel ma.y be properly considered as an instru­
ment for converting the velocity of water into work. The 
grea.ter its capacity for converting the velocity into work the 
better the wheel. Provided none of th'l momentum is, by 

The great bridge over the Ohio river at Louisville wa bad construction , consumed in the effort of the water to es­
formally op:n�d to travel on th� 18th .  By

.
this bridge three cape from the wheel, or an undue porti!>n of it absorbed in 

great and dlst.lll�t sy�tems of rall,�ays are dlrectl� connected. friction over rough surfaces, the lower the velocity at which 1st. As L()U1SVIl�e IS alm?st dlre�t1y o� the hne between the water leaves the wheel the greater will be the percentage 
P.ensa�ola or MobIle and Ch:cago, thIS brIdge completes the 1 01' work obtained from a given initial velocity . 
dIrect north-and-south nIl-raIl rr'ute. It follows that without sufficient provision for a free es-

Think, he says, of a buildin g three hundred and ninety-six 
feet long, five stories in hight, and sixty feet wide. Tho 
eastern wing of the same elevation is one hundred and forty 
feet long, and this va,at factory is filled with machinery that 
is producing all varieties and shades of wall paper at a rate 
almost incredible. Take the article of sun shades for win­
dows alone, and imagine what the perfection of the appara­
tus must be that turns out fifty thousand of them weekly. 
For ordinary wall papers there are ten preBl!es steadily at 
work, running off some ten thousand rolls a week. The 
visitor may have his organ of wonder excited by witnessing 
some of these presses taking in clean paper and turning it 
off with twelve COIOlS impressed on it, with the most unerring 
regularity. Then again the arrangement is such that these 
rolls may be made of any length. If the Royal Geographical 
Society wanted a belt to go round the earth, any of these 
machines would turn out a girdle of the required dimensions. 

2d. It fLunishes tho missing link in the connection between cape of that portion of the water which has performed its 
Memphis, New Orl eans, and p oints in the lower MiBsi�sippi work, a certain portion of the power residing in the water, 
Valley aud in Texas, with New York, Boston, Washington, whose energy is not wholly exhausted, must be absorbed in 
Baltimore, and the prineipal cities in the Northeastern States, forcing out the dead water. The want of such a provision is 
forming a continoous and unbroken line between the South- as important a defe�t as the want of a �ree - exhaust in a west aDd Northeast. steam engine . 

3d. It forms the last link in the chain of roads connecting One of the most striking features in the wheel which we 
S:wannah . Charleston, Wilmington, Norfolk, and the prin- this week illUBtrate is the ample provision made for the es­
ci pal cities in the southeast, with St.  Louis, Quincy, Burling- cape of the dead water. t,on, Rock Island, and the lines startibg from points on the 
upper Mississippi river and penetrating the Far West to the 

Pacific-making Louisville the central point on the line of 
unbroken rail route between the Southwest and Northwest. 

On the first day of August, 1867, the first stone was laid, 
with imposing ceremonies, by Mr. W. B. Hamilton, President 
of the Bridge Company. 

The canal draw was delivered in June, 1868, and swung on 
the 3d of July following. The succeeding spans were put in 
place as fast as the m asonry was ready. The last span was 
put togeth"r and swung on its pier bearings February -1, 
1870. Several days were required to change the gage of the 
track, and on the evening of February 12, the first train, con­
sisting of an engine anEI twenty-four fiat cars. passed over. 

The track connecting the Louisville and Nashville Railroad 
with the bridge, leaves the yard 'lf the depot, north of the 
engine house near Tenth street, and entering Maple street 
follows that strcet to Fourteenth , thence down Fourteenth to 
Portland avenue, and thence to High street on a prolongation 
of the lil.te of Fourteenth street, and th ence curving to the 
right, crosses the river at right angles to' the direction of the 
current, striking the Indi ana shore at a point fifteen hundred 
feet below Smith & Smyser's mill. From there the li ne con­
tinues in the sarno direction in which it crossed the river 
until it strikes the dirt road between Now Albany and Jeffer­
sonville. 'I'hence curving to the right, it enters Ninth street, 
Jeffersonville, and continues along that street to the depot of 
the JeffJrsonville, Madison, and Indianapolis Railroad. The 
total leugth of the bridge proper is five thousand two hun­
and ninety-nine feet. 

. The bridge, when entirely finished, will· have foot walks 
four feet wide on each side, with hand railings. It hJls a 
single line of track. and is so arranged that, if desirable, the 
space of twenty feet six inches between the foot walks may 
be Jloored and used for the accommodation of carrIages when 
not occupied for railroad purpGses. 

._. 
A GOOD WORD FOR TilE MOLE.-Some interesting experi­

ments have recently been made in the grounds attached to 
the school of Sai nt Remy, France, as to the useful qualities 
of the common mole. On the 23d of July a mole was placed 
in a piece of shrubbery, and was given wornils and grubs 
for food. In four days he ate 432 wornils and 250 grubs. 
Another mole was placed on the 7th of August in a large 
wooden box, an d in 12 days he ate 540 grubs and 872 wornils. 
From time to time vegetable matter, such as was believed to 
be his usual food, was placed before him, but he never 
t,ouched it except to make his bed upon it. A third, which 

had lost a foot in a trap, ate 150 wornils on the first day. It 
is no w argued, from the results of these experiments, that 
the devastations in the soil committed by the mole are more 
than couuterbalanced by his destruction of noxious insects. 

. _ .  
'fANNED COl'TON CLOTH.-The Paris Oosmos states that 

cotton fabrics have been treated with a solution of tannin in 
the same manner as hides are in the manufacture of; leather, 
and that the cotton thereby acquires greater strength, and 
better resists moisture and disintegrating effects. The Oos­
mos does not attempt to explain the chemical reaction which 
produces this important change . We suspect the change 
cannot be great, since it has esoaped_ the notice of practical 
tanners. Those who are accustomed to wearing cotton 
clothes often sat urated with tan-liquor, as well as simila,: 
clothing untouched by tannin . would not be long in detect­
ing and making known a new virtue in their favorite solu 

tion . 
. _ .  

WATERPROOF GARMENTS.-At present i n  the use of water­
proof garments great inconvenience is experienced from the 
want of cscape of the natural moisture exuded from the body. 
A method of obviating this has been patented i n  England. 
The inventors apply to waterproof garments a series of elastic 
tubes of vulcauized india-rubber, or other material of suffi­
cient thickness and strength to resist any ordinary compres­
sion, but mtill of sufficient elasticity to yield freely to the 
movements of the wearer. These tubes are attached to the 
interior of garments by strips or bands coated with adhesive 
solution ; by this means they assert that a free circulation of 
air under the garment is obtained . 

.. _ .  
VINE PESTS. -Many o f  the vineyards i n  France and Italy 

have been attacked this year by It grub which infests the 
root of the plant . M. Marchaud propOS3S the extermination 
of this pest by' watering the soil with sulphureted hydrogen 
water, which is well known to be very fatal to small animals. 

Roll after roll becomes united by the simplest pro­
cess in the hands of a boy, and thus the work goes 
on. Great length of building is required in such an 
establishment ill order to dry the printed paper ; for 
at one end the printing is going on, and ere the sheet 
has been carried forward over heated pipes by a sim­
ple but most ingenious process to the end of the fac­
tory, it is dried and ready for the measuring appara­
tus, for the folding and condensing or tightening 
process, in erder to its being secured in numbered 
bundles for the store. 

MANUFACTURE· OF WALL PAPER. 

The division of labor in such an enormous factory 
presents a most interesting study. Here, for instance, 
in a separate apartment, are the designers of pat­
terns, evidently thoughtful men ; adjoining them are 
the skilled workmen engaged on the cylinders, where, 
by means of brass and Wood-carvings, the patterns arll 
prepared for use in the printing presses. Here again 
are men at vast receivers engaged in preparing the 
body that is to be applied to the paper. The earths 
that are used in this process come from regions Jar 
apart. For instance, Perth Amboy, in New Jersey, 

It will be seen that the wh eel is one of the class known as i supplies large quantities of it ; but, strange to say, from At­

center-discharge wheels, and further, that the hub and shaft lanta, in Georgia, an article is procured which, to t.he eye of 
in the center of the wheel are entirely dispensed with, the the uninitiated, appears to be much finer, and yet its price is 
wheel being bolted near its perimeter to a tripod which is at- much less than the duller looking Jersey article. From At. 
tached to the vertical shaft. A second tripod resting upon lanta this earth is sent by rail to Savannah, and thence by 
the scroll immediately surrounding the wheel, supports the steamboat, and great though the distance is, the firm pays 
lower bearing of the vertical shaft. considerably more for the article which is procured almost at 

The wheel may be either cast entire or be made in parts the next door. 
bolted together. The openings for the escape of the water at 
the top and bottom of the wheel are of star shape, as shown, 
and occupy about one thiN the diameter of the wheel. 

The buckets are curved metal plates of the form shown in 
Fig. 2: They are placed tangentially so that the inner end of 
each bucket extends along the side of one of the notches in 
tho star-shaped openings of the top and bottom plates of the 
wheel, the other side of the notch being the width of the 
mouth or space through which the water is discharged be­
tween the buckets. 

HOW IT IS POLISHED. 

Then again, glazing or polishing paper. How is that done ? 
Few of our readers imagine that a simple brushing apparatus 

accomplishes the work. A numbe,. of cylinders armed with 
Tampico grass are made into large b.llBhes. These are caused 

to revolve with immense velocity as the paper is carried over 
them and the result is the high polish and glancing appear­
ance that such paper di!lplays. 'fo produce fiock paper the 
process is exceedingly easy,-that is to say, once you know 
how, and are provided with the proper machinery. A capa-

Th e water is conveyed to the cious chest is provided and the lid is opened up backwards· 
bucket!! through a !!Croll which I Into this chest a roll of newly-stamped paper is conducted, 
forms the external case oC the , and, of course, it is quite wet. Cloth is pulverized and pre­
wheel, and as it enters, the pared of the proper shade, and when this ch€st has received 
water acts first upon the outer a length of the newly-printed paper the lid is shut down on 
concave portion ' o£ tho buck the dust and the paper, and the boy in attendance commences 
ets. It is then defleoted toward in the most ridiculous manner to beat the bottom of the chest, 
the center, still continlilng its which appears to be elastic. The action of the rods raises 

I action upon the rear side of I the pulverized cloth dust and causes the proper quantity to 

the buckets, until it reaches rest on the damp surface, to which it adheres ; and so;) length 
the notches of the star-shaped 

I 
after length is dusted and thus the work goes on . 

openings, when its power is I THE GILDING. 
exhausted and it discharges by In another apartm

. 

ent is the gilding process. Girls, with 
the natural action of its grav- delicate fingers, lay the metal leaf on the proper spot, which 
ity. I by an adhesive paste has been prepared for its reception, and 

The peculiar form and ar- then the roll passes under the press, where the figure is 
rang-ement of the bucket secures the full utilization of the formed, and other hands brush off the superfluous matter. 
available power of the water, while the free discharge, secured This is one of the most delicate operations in the establish­
by the star-shaped openings and the absence of hub and ment, as the air caused by the motion of a passing stranger, 
shaft in the center, prevents the subtraction of power from or even by the lifting of a hand will cause a foot or two of 
the performance of useful work existing in many forms of the leaf to fly off. 
turbine wheels. The capit�l required for such an establishment must be 

We have not seen this wheel in actual work, but the sOU!l.d enormous. Rich papers and of the most 1·echerche patterns 
principles upon which it is constructed give evidence that the are manufactured in Paris and in Germany, but France has 
many warm testimonials to its efficievcy, which have been no establishment so large as this. In England there are sev­

shown us, are well deserved. These testimonials are from eral firms of considerable magnitude, but competition has 
practical men, and are of a nature to fully establish all . that prevented them from att�ining the overwhelming size of this 
is claimed for the wheel as being one of maximum .efficiency concern. As might be expected, it is from the cheaper arti­
not liable to get out of repair or to be choked by me,tters de- eles that the great profit is derived. Better for the firm to 

posited by the water, and in all respects satisfactory in its make two cents a roll off cheap paper than twenty-five or 
operation . Patented May 8th, 1869. even fifty cents off richer styles. Five millions of rolls in the 

For further information aadress Hubb"lll & Capron, No. 21 year at two cent6 each would produce one hundred thousand 
Cortlandt street, New York. The wheels are manufactured dollars, and the capacity of this factory is such that a much 

at Loltg Panel Mills. Post office address, Ore Hill, Conn. greater amount of work may be don e. 
.. _ .  

A GERMAN paper states that a train composed of all the 
locomotives and railroad carriages in Europe would reach 
from St .  Pctersburgh to Paris, and would contain 400,000 
passenger carriages anel 500,000 luggage vans. The network 
of European railroads represents a length of 70,718 miles ; 
18,000 locomotives are employed on it, and these rush over a 
distance of 60,000,000 miles in a year. 150,000,000 cwts. of 
iron have been used for the rails, and 80,000,000 Cwt8. of coal 
are required yearly to feed the engines. 

. ... .. 

ANy subscriber for the year 1870, whether he receives his 

paper by mail or through news agents, can have a copy of 
the prize engraving by remitting seven dollars to this office. 
This announcement is made to answer a larlle number of 
inquiries on this point. --:-----� .. �-� .. �. ---------

PURING the seventeen years that the late Prefect of the 
Seine, Baron Haussman, held orece, the city of Paris has ex­
pEmdoo on elltraordinary works alone about $428,500,000. 
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MARCH 5, 1870.1 1 citntific �tUtri'nu+ 
C rystalllzatton oC Boller Rivets. 

MESSRS. EDITORS :-Six cylinder boilers 36" diameter 30' 
long, made in 1835, were in use more than thirty years, with 
a steam pressure from 60 to 80 pounds, and are now in use, 

Asphalt Roads. and so far as wear or corrosion are concerned, are in good 
MESSRS. EDITORS :-In your issue of the 12th ult. , condition ; in fact there is no perceptible deteriora�ion. 

you kave a very interesting article on the French asphalt The water used in the boilers is from a New England river 
roads, constructed with the Seyssel rock, and the attempts in and perfectly soft, the only impurities being a small quanti­
this country to imitate them. I would here state that I re- ty of vegetable and earthy matter. 
sided in Paris at the time these pavements were laid, and in- The only defect · the boilers had manifesied during their 
vestigated them with great interest. use was a blister on a sheet over the furnace, which was cut 

I notice in that editorial that the New York Central Park out, and a patch put on with rivets in 1837 ; and now so far 
Commissioners have been for some time enga,;l'ed in testing as the eye can detect, the boilers are as good and as safe as 
the Seyssel asphalt for constructing roads, and that the re- when new, 35 years since-incl)ntt-stable rroof of good water 
sults have been very favorable, showing that these gentlem en and careful usage. The only suspicion entertained against 
spare neither labor nor money to have the best known roads, them is old age. 
and for which the public is indebted to them. But is the These boilers were removed from their original position 
Seyssel asphalt the only substance adapted to give us good after some ten years service, transported something like a half 
and durable roads ?  I think that I can fully convince you mile, reset without requiring repairs. and gI.Iove an acceptable 
that an asphalt is found in this country as good, if not super- result, but were taken out to make room for modern improve­
ior to it, although it has hitherto been known to but very menta. In removing them, though the plates were in appa­
few. I term it the American asphalt. rent perfect coJltlition, another and serious defect was revealed. 

To answer this statement in a practical and scientific way, The j arring incident to their removal caused many of the 
permit me to show the comparisons between the Heyssel and rivet hea!ls to fiy off. A smart tap of the hammer near a 
American asphalt s  and the qualities that each possesses. rivet caused the same resul t. On examination the iron in 

1st. Do the qualities of the Seysse] asphalt road, as ma,ny
' 

these broken rivets was found to be crystallized .  
believe, depend upon the natural combination o f  the asphalt Now when the plate was cut through a n d  a patch was 
with the rock wherein it is found ? riveted on no rivets started ; seven years after, when they 

2d. What is the difference between the Seyssel and the were removed and reset rio rivets started. 
American asphalts; and what is the difference between natur- Now how came this crystallization ?  It cannot be said tllat 
al and so-called artificial asphalt, such as coal tar ? they were so when inserted, because it would have been im-

In answer to the first query, I would state that the Seyssel, possible to have closed them by hand riveting if the iron was 
French, asphalt does not depend upon the limestone or car- crystrallized. Then again, they were transported by wagon 
bonate of lime being naturally mixed with it. This is only a ten miles, and bore the hammering incident to cutting holes 
mi� ture and not a chemical combination, and the real quality for steam pipes, etc. , through each, without showing de­
of the roads ftlrmed of it depends entirely upon the asphalt fects, and were once more moved and reset ten years l ater, 
itself. showing no dAfect. 

To the second query we would state that the only difference It is to be regretted that no examination has been made of 
between the SeYBsel asphalt and the American, is that the the texture of the 'Orates to sae what the state of the grain is; 
American contains more asphaltene than the Seyssel. Asphal- but it il! presumed that they have not changed because they 
tene is a derivative substance which requires a very high de- have not given out, and the boilers were sold and put at 
gree of heat to melt, and is a very bad conductor of heat, as work again in the full knowledge of the condition of the 
will be seen by the report of Boussignault and Raignault, rivets. 
two celebrated French chemists, the discovel'ers of a.sphal- Another similar case in the same establishment : Ten 
tene. boPers 42" diameter 80' long, cylinders, made in 1847, using 

The difference between natural and so-called artificial water from same river, carrying same steam pressure �60 to 
asphalt, such as coal tar, is very important, and to give a 80 pounds) are found t;) be in the same condition and are still 
proper illustration of it, it will be necessary t{) give a chemi- at work. Of course anxiety is felt for safety, yet what rend­
cal description of each. ers them unsafe ; is it old age ? Have they, like an old man 

Natural asphalt is a neutral substance, with which neither or beast, though without apparent disease expended their vi­
acids nor alkalies will combine, and is decomposed by dis- tality and ceased to efist ? If so, why should the rivets, 
tillation into neutral hydrocarbons of the alcohol series, and which are invariably of the best fibrous iron, succumb first ? 
ehiefiy of the paraffine series. It is true that traces of pyro- We will suggest as an answer, that the rivets havb very 
liguic aaid and ammonia are produced at about 900 degrees much more work to do than the plates, because they have to 
of heat, but these compounds are not pre-existing, and are sustain the strain on a plate the width of the distance from 
formed by the decomposition of heterogeneal matters mixed center to center of the rivets, say 2t' wide, and a section of 

with the pure asphalt at the above-named temperature. the rivet is but '306 0 ' while the plate is '562 0 '. 
T.he coal tar, or artificial asphalt, contains : Then again, the rivet is under a constant and accumulating 
1st. Acid oils, soluble in alkalies, such as carbolic acid, strain, and has no time to rest, while the strain on the plates 

rosolic acid, brunolic acid, acetic acid, and butyric acid. ceases when there is no pressure on. It has time to rest, to 
2d. Alkaline oils, soluble in acids, ammonia, aniline, and recuperate. 

leucoline, etc. \Ve say the strain on the rivet is constant and accumula-
3d. Neutral oils not affected by alkalies, and very little by tive, because the rivet is closed down hot ; as it cools it i s  

acids-these are generally called coal oils, and are composed obvious that i t  contracts in length, and the result i s  a con­
of a great variety of hydl'ocaroons, the:alcohol series, the ben- stant tensile strain. It is accumulative because of the con­
zole series, the paraffine series, naphthaline, para-napthaline, stant oxidation between its heads lIud the plates and be­
pyrene, and chrysene. In fact we see that the natural asphalt tween the plates where they lap, and the well known fact 
is It neutral substance, not affected by alkalies, and only that an oxide occupies more space than the material from 
in a small degree by some acids, and certainly not which it was made, resulting', of courRIl, in increasing tensile 
by water, and we see more, that the American asphalt is strain. With no rest, no time to recuperate, the vitality of 
similar in composition and nature to the Seyssel asphalt, th� rivets are exhausted and they " die of age." They have 
except that it contains more asphaltene requiring a greater done their allotted work. 
degree of heat, to melt it. The Seyssel asphalt melts at 212° We are aware that we have not absolutely proved our sug-
Fah., and the American r9quires about 400° .  gested theory. \Ve are also aware that it  will be difficult to  

The ScmNTIFIc AMERICAN is correct in stating that " most prove that it is not the correct one. It  is not offered for con­
people when asphalt roads are mentioned, get only a con- troversy, but with the hope that it may elicit inquiry and 
fused. idea of some sort of artificial concrete made of coal tar perhaps bring out otlier views more in aecordauce with every 
and gravel, or some inferior abomination like that which now day occurring facts. F. W. BACON. 

disgraces the Fifth avenue in this city." New York city. 
Now let us look at the artificial asphalt or coal tar, and en­

deavor to explain the causes of the quick destruction of roads 
constructed with it. 

We have remarked that the coal tar is composed of a great 
many different compounds-the alkaline and acid compounds 
may combine with water and produce hydrates, and may 
change the entire nature of the substance, and destroy much 
of its cohesion ; besides this, the artificial asphalt having 
been submitted to a destructive heat, all these above-named 
compounds pre-existing in the coal tar, and being simply a 
mixture of the above-named bodies, between which no affinity 
exists, the heat will separate many, and leave a road cracked 
and brittle, which will certainly not last the necessary and 
expected time. 

The foregoing explanation, of which all scientific men will 
understand the truth and importance, shows that the Ameri­
can asphalt is similar for the construction of roads, if not 
superior, and that roads constructed with it will last as long 
or longer than the French asphalt roads, and will stand all 
the variations of temperature of our climate. 

. 

In fact such is the confidence felt in the American asphalt 
by a few capitalists that a patent has been obtained by a party 
in one of our Southern cities, and I think it will not be long 
before our city can have roads precisely similar to those in 
Paris, but better adapted to our climate. 

E J. DE SMEDT. 
New York city 

--�--.. -... -----
The Foot-Pound. 

MESSRS. ·  EDITORS :-The foot-pound, as generally explained, 
is called a unit of force, equal to raising 1 pound 1 foot high 
against gravitation at the surface of the earth . 

In this definition the essential item of time to determine 
its mechanical value is omitted, and the natural inference 
would place the time and force as that expended in the de­
scent of 1 pound 1 foot by gravity, or its equal, but reversed 
action of 1 foot upward, in the same time. 

The time of 1 foot descent by gravity is t of a second, by 
which the value of a foot-pound would be equal to raising 1 
peund, 1 foot high, in t of a second ; 4 pounds, 1 foot high, 
in i of a second ; 16 pounds, 1 foot high, in 1 second. 

This m ay be demonstrated by 1 pound attached to each 
end of a line over a pulley, thus balanced and moving with­
out friction. 

Call the pound at one end, F, the force ; ar.d that at the 
other end, P, the pound to be raised ; add 1 pr·und to F, and 
it will fall 1 foot and raise P 1 foot in t of a second ; or add 
t pound to F and it will fall 1 foot and raise P 1 foot in t of 

a second ; or add T\- pound to F and it will fall 1 foot and 
raise P 1 foot in 1 second. 

It is probable, however, that the foot-pound is estimated 
by a constant force equal to 1 pound, neglecting the acceler­
ating impetus due to falling bodies. Assuming 1 second as 
the time intended, the conventional horse-power of \Vatt 
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would consist of 550 foot-pounds raised 1 foot in 1 second . 
The foot-pound may also be measured

' 
by the quantity of 

steam of a given density required to raise one pound 1 foot, 
and without regard to time, by which mode we nave 12 cubic 
inches of 1 pound to the inch in density. 

This may be shown mechanically by a supposed cylinder 
and its piston of 1 square inch area, admitting the steam at 
the bottom . against a resi stance of 1 pound weight without 
friction, and thus consuming 12 cubic inches of steam of 1 
pound to the inch in den sity. 

The infinitesimal fraction of a lb. of coal for the above pro­
duct,! leave to be d()duced by the faithful from the speculativ() 
flights given in connection with the foot-pound, wh erein the 
total force in steam developed by the combustion of 1 pound 
of coal is stated equal to the raising of 2,240,000 poun ds, or 
1 ,000 tun s, 1 foot high, and therefore requiring 12 cubic in­
ches of steam at a density of 1,000 tuns to the square 
inch. T. W. B. 

Pittsburgh , Pa. 
[Our correspondent is iv error in his assumptiou that a 

pound raised one foot is the accepted unit of jorce. It is tTw 
unit of �[ork. It may take more or less force t.1) perform a 
unit of work, and the unit of work has not been regl1rdcd as 
the measure of force except when performed in a definite 
time.  One minute is the time generally adopted . Thus the 
horse· power i s  equal to the raising of 33,000 foot-pounds pl,r 
minute.-Ens. 

-----... _ ... -----
The Length ot' Belt , Distance Between the Cc ntc}'s 

oC two Pulleys an d the Diameter oC one Pulley 
beln� Given to Find th e DialDet e r  oC the other. 

MESSRS. EDITORS :-Mr. Mersom's rule for tho diamettJr, 
etc., of speed pulleys, given on puge 98, current volume, re­
duced to algebraic symbols, m ay be stated as follows : 

Let R r be the radii of the pull eys, l = the length of belt, 
and a=the distance between the centers of the 8haJt. Then 

r=R-a J 1'5708 +  f.4G74011 + l (E38;ff85;�rk ( / -- ----------- ) 
a 

This agrees with Mr. Mersom's rule, and the problem may 
be found worked out by J. B. Henck, C. K, of Boston, in 

-
vol . 

I., page 390, " Mathematical Mon thly," published at Cam­
bridge, Mass. 1859 . Other solutionR will be found on pages 
359 and 360 same volume. X. 

Camden, S. C. 
---------.. ����-------­

Prize En gravings •• ·Cash Prizes. 

Under this head we publish a few letters, selected from 
many others of similar purport, which have been receive::l at 
this offic@ within a few days. 

MESSRS. MUNN & CO . •  -Gentle11len ,' The copy of your en­
graving, " Men of Progress," sent to me, arrived yesterday 
in good order. Accept my sincere thanks for it. I have 
presented it to the officers of the S. P. R. R. Co. It will or­
namen t the principal office of the Company. 

Very respectfully, M. GILLETT. 
Marshall, Texas, Feb. 11, 1 870. 

MESSRS. MUNN & Co.-Dear Sirs ,' I shall ever feel grate­
ful to you for sending me the magnificent picture ("Ameri­
can Inventors ") for the cl ub I sent you, and I only regret 
that my town is not large enough to secure another club for 
your valuable paper. My family prize it very hi ghly, and 
all who have seen it exclaim , " Oh what a glorious picture ! 
Sell it to me," but I refuse. 

I rem ain, respectfully yours, DANIEL SnORT. 
Nashville, Ill., Feb. 15, 1870. 

MESSRS. MUNN & Co.-Deal' Sir8 ,' To-day, through the 
Farmers and Merch ants' Bank of Uhricksville, 0., I had for­
warded a draft on you in my favor for the amount of tW(} 
hundred and fifty dollars. As you have announced in your 
paper of February 19th, this ie the prize awarded me for my 
list of subscribers. 

Please accept my most sincere thanks for this generous n.p­
preciation of my labor in procuring the list. Although in a 
financial point of view the present result may not be very 
satisfactory to you, yet in future the foremen at Dennisou 
shops, as wel l as myself, will combine our efforts to keep up 
the large list sent from here and add others to it from time 
to time. 

As I have no personal acquaintance with you, and you 
are under no special obligations to mp, it proves thn.t YOll 
have made n. j ust and equitable distribution of your prizes.  
We all feel very much elated, as we think it rEflects consid­
erable honor on our " new town " showing the literary taste 
of the employes at Dennison shops P. C. and St. L. R. W. 

Very respectfully, 
M. MOODY, Chief Clerk. 

Dennison, Ohio, February 21, 1870. 
------.. _ ... -----

MORTAR.-The disadvantages arising from those kinds of 
mortar at present in use are chiefiy owing to inferior

· 
eand 

being used , and the great difficulty of obtaining sand at a 
moderate price. A material has been invented which does 
away with these difficulties, for when used it  requires only to 
be mixed with water. In order to make one tun of this 
mortar, the following substa::lCes should be ground by ma ­
chinery : 288 Ibs. of lime (either caustic or the hydrate), 1728 
lbs. of slag, and 224 11>8. of calcined coal-shale clay. Thesll 
materials having been ground to the degree of' fineness re­
quired, are mixed, and are ready for use. From the nature of 
the substances used, there would be, doubtless, a mOl'e rapid 
chemical action than that which takes place in ordinary mor­
tar. For plastering purposes the compost seem s to be em i­
nently suitable_ 
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ID1provc d Clay Crusher. " I it ; "but practically clay is seldom dried or frozen to any great 

This is an improved form of machine for the crushing of extent, especially fire-clay. This fire-clay (as it is called on 
clay and other similar substances, preparatory to its manipu- accouut of its l,eculiar properties for resi3ting fire) when used 
lation with w,ater to render it plastic and fit it for m olding. for manufacturing iron and other like purposes, is found 

Its construction will be readily understood by reference to east of the Allegheny mountains, mOf,tly in the town of 
the drawings ; Fig. 1 being a perspective view, and Fig. 2, a Woodbridge and vidnity, in the State of New Jersey ; and 
cross section through the crushing cylinders. the best quality, such as is used for making fire-brick, is 

These cylinders are armed with cogs as shown in both en- worth six dollars a tun at the mines. It is deposited from 
gravings. Between each row of cogs or teeth are formed twenty to thirty feet below the surface, the surface being all 
deep rectangular grooves. To metallic plates bolted to the cleared off down to the clay_ The clay is dug with gouge­
cross-pieces of the frame of the machine are bolted bars, or formed spades which require the "full power of a man to drive 
scrapers, distinctly shown in Fig. 2 ,  and in perspective Fi g. 1 .  them into it, being dug in l umps or " spits " which are thrown 
These bars are not bolted down rigidly but are allowed some out of the pit by the hands of men, sometimes from a depth 
play to accommodate themselves to any slight inequallties of of ten or more feet on to a platform, ready to transport either 
surface in the grooves, into which their points penetrate. to the factori es in the vicinity, or to the docks for shipment. 
Their office is to scrape off the clay ' compacted " l)etween the , The spits ot clay, as they are cal led, are thrown into wagons, 
cogs and in the grooves of the cylinders. Th e 
crushed material then falls directly beneath 
the cylinders, from whence it is removed as 
occasion requires. 

The ,arrangement of the gearing with th e 
fly-wheel for regulating its movement will be 
readily understood upon inspection of the en­
graving Fig. 1 . 

Instead of using cylinders with cogs and 
grooves cut on them, the inventor prefers to 
construct toothed rings which may be fast­
ened on the central shafts or cylinders, und 
separated by collars which form the bottoms 
of the grooves. 

When this form of construction is adopted, 
the toothed rings and collars are firmly bound 
together by rods" aud nuts running parallel 
with the axes of the cylinders, the object of 
which is to prevent their spreading by the 
wedge-like action of the clay as it crushed into 
the grooves. 

It will be seen that the machine is pGrfectly 
free from any wealmees arising from compli­
cations, and that it must not only be effelltiYe 
but durable in practice. 

The difficulties designed to l)e overcome by 
this invention and which led to its 'Jonstruc­
tion are sufficiently iustructive to the general 
reader to merit notice . 

The machine is intended to cru�h any hard, 
tough clay, whether it be dry, hal f d ry, green 
as dug from the pit, or mixed, for the purpose 
of making it into brick. 

It crushes, tears, aud disintegrates it so that 
the water percolates freely through it, when 
put into a pit or vat to soak, preparatory to 
grinding it into " mud," as the prepared clay 
is called by brickmakers ; after which, being 
tempered by means of the common tub tempering mill, or by 
any other means, it becomes perfectly homogeneous without 
which no clay will make good brick. 

It docs its work thoroughly, rapidly, and with about the 
same power as required to drive the common tub-tempering 
mill. 

It was gotten up more especially to prepare fire "clay, a very 
tough, hard clay, used in making fire-brick ; but is equally 
useful in preparing any common tough clay, such as cannot 
well be used without freezing or dryin g. 

Tough, hard, fresh dug clay from the pit, passed directly 
through this machine, will, we are assured, s:Jak and temper 
into homogeneous " mud," equally as well as that which has 
been disintegrated by means of frost or drying. 

Brick, made of mud, a part of which is in lumps-large or 
small, an d a part plastic, are liable to crack, and are generally 
very rough or uueven, the plastic parts shrinking away from 
the lumps ; but if the clay is properly disintegrated by any 
means the mud becomes homogeneous, thai is, it becomes all 
plastic alike, and in drying and burning the shrinkage is 
uniform . The adhesive quality of the fibres draws the parti-

HALL'S CLAY CRUSHING- MACHINE. 

carted to the docks, and put directly into vessels for trans­
portation to the factories in PhIladelphia, Boston, Troy, Buf­
falo, and other places, or stacked in heaps ready for shipment ; 
and when delivered at the factories is stowed in largfl heaps 
under coyer, a portion of it dry, a portion half dry, and a 
large portion about as green as when dug from the pits, and 
occasionally, when some dry clay is lJUt in the bottom of the 
vessel and the vessel leaks, a portion of mud. Thus, when the 
cargo is dischargei we have dry, half dry, green clay, and 
mud all mixed together ; and this condition of the clay when 
deposited at the works, was the moving cause of the inven­
tion of the clay crusher. 

The bark mill for grinding dry clay, and a revolving cut­
ting machine, which cut the half dry clay into thin slices, 
preparing it much faster than the chopping process with 
spades but not m uch better, were formerly employed ; but a 
machine that would work the clay in all conditions combined, 
was the desi deratum sought. 

Aft er several costly experiments, the present machine was 
found to work to the entire satisfaction of the inventor, and 
the experimental machine has, we are told, been constantly 
at work, eight months or more, at the factory of Hall & Sons, 
Buffalo, readily devouring every kind of clay put into it, 
without the least difficulty. This firm has also used one of 
the crushers at their Perth Am boy Factory several months, 
and have abandoned all other means of preparing clay. 

The machine is necessarily strong and heavy, weighing 
oyer two tuns. Experiments had to be tried on a full size 
machine, and were costly ; and to reimburse himself either 
through the exclusive use of it by the firm of which he is a 
member, or by both using and selling to others, the inventor 
obtained a patent, through the Scientific American Patent 
Agency, January 11, 1870. 

Not wishing to monopolize the use of so useful a machine, 
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dogs o f  the Peninsula and the East, wherein the care o f  the 

weak and young, the usefulness of sentries, the value of 

signals, the difference between sham and real danger, and 
the advantage of confusing traces of retreat, seem all to be 
known, and it will be pretty evident that man, the thinker, 
has to a considerable extent reacted on animals wild and 
d omestic. Even in my own quarter it is the ' steady belief of 
the shepherds that the common sheep-dog has progressed in 

intelligence and docility within the last fifty years by care 
ful selection. " Where the dog is not valued for intelligence, 
as in some Eastern countries, it is a much more stupid ani­
mal than with us." 

.. _-
Thc China Trade o n  thc Pacific Railway. 

Some moons ago, says the San Francisco News Letter, we 
were tossing high our ready caps in air at the supposed ad-

vent of the Oriental merchant, who was be­
lieved to be awaiting a pilot j ust outside the 
heads, with a ship full of tea, silk, porcelain, 
and curiously-carven ivory, which he was to 
dump upon our wharves and permit ns to 
send 'lJia Chicago, to Liverpool. He didn't 
come. Fact is, he has gone round the other 
way, through the Dutch Gap canal at Suea 
Whence this cold shoulder � After having ex­
pended a '  few hundred millions in preparin g  
a highway for the nations, the nations stub­
bornly decline to walk over it. The gorgeous 
East, albeit somewhat disposed to loll sleep­
ily upon divans and smoke opium, has yet a 
business kind of eye, and sends his wares by 
vessels having immediate dispatch. 

Practically onr highway of the nations (we 
are not alluding to the sea) stops abruptly at 
the Pacific Mail Company's wharf. We run 
a monthly line of steamers to China ; the 
Peninsular and Oriental run a weekly line. 
That is the delicate shade of difference, and it 
is quite sufficient to cook our commercial 
goose. 

We are not sufficiently affluent to do better, 
although we have the steamers all afloat, and 
Thomas Mooney is clamorous to have them 
put on. If this were a priya te affair  of our own, 
affecting only the interests of California, we 
could regard it with some faint;touch of satis­

faction. It is a charger of a radically differ­
ent h ue. The entire country is interested in 
securing the trade of China, hy which alone 
we can hope to harvest what we have sown 
from the Missouri river to Pacific tide-water. 
We must get our money back on that rail­
road, and to do so the railroad must be virtu, 
ally extended to Hong Kong, by semi-monthly 

trips of the Pac' fiC Mail. This will do it , and Congress must 
do this. It is arrant nonsense to talk of doing it without 
additional subsldy. The Company can afford to dispatch a 

steamer monthly, but some years must elapse before they can 

afford to do more. Indeed, if something be not speedily done 
to secure the China trade, they can never afford it, and we 
shall have the gratification of sitting meditatively by the 
seaside with our chin in our palms, and translating the mur· 
mur of the waves into a pronounced j eer at a very Stupen­
dous Ass. 

.. -.. 
UNIVERSAL BALANCE FOR MILLST ONES. 

A correspondent of the English J[echanic has invented a 
universal balance for millstones, of which we copy the en-
graving. 

The invention consists of an outer rin g built in or let into 
the stone 4 or 5 inches from the face. In this ring are two 

he now offers it to the public for sale. At present machines d -I d . h b t ' fitt d ' 
cles com posing t.he brick close to each other, and when burned ovetal grooves, an m eac a ras, s ep IS , e , so as to 

h b t b 1 k fi 
will only be made to order. They c ltn be seen in operation at slide up and down tight ; these steps are regulated by two t e S11 s ance ecomes i e stone, ne or coarse, according to any time during working hours, at A. Hall & "Sons' Fire 

the nature and quality of the clay and sand used in the com- set screws, fixed in the top side of the ring ; inside this ri'hg 

Position. The finer and tOU\!. her the clay used, the more solI'd 
Brick Works, at Perth " Amboy, N. J., or at Hall & Sons' Fire is another oval one with a stud or center on each side fitted 

'.0 Brick Works, Buffalo, N. Y. . d t d " d thO . . fi d and durable will be the brick, especially for wear in paye- into the above-mentIOne s eps ; an mSI e IS rmg IS tte 
For machines or information apply to Alfred Hall, Perth th d . II th t l '  1 gth d r ments and to bear great weight . e rIyer ; a e cen ers are equa m en an me. 

Amboy, N. J. .. _ .. The most common method of preparing fire-clay and other .. _ .. CHARLES LEVER, the " Harry Lorrequer " of many a novel, tough clays, is to chop it by hand with spades, but this The Fcar oC IUcn in AniD1als .  the " Cornelius O'Dowd " of Blackwood and the British Con -method leaves it in small solid lumps, impervious to water, The fea� Of
. 
m e� in animal s i� a slowly-ac�uired ins�inct' l suI at Trieste, requires no Ie

. 
ss than ei�hteen hours of sleep and is expensive, requiring the labor of eight or ten men to Mr. DarwlD, m hIS account of hiS travels, glyes some mter- a day. He writes but two hours at a time and never makes prepare the clay as fast as the clay crusher will do it, and esting instances of the fearlessness of birds little exposed to i an alteration . then it is very imperfectly prepared_ man in South America. The crew of Byron's vE ssel were 

If clay is thoroughly dried, there is nothing b3tter to crush astonished at the manner in which the wolf-like dog of the 
it than the common bark mill, such as is used by tanners for Falkland Islands approacbed them merely out of curiosity. 
grindin g  bark. The p6res being open, water dissolves and Compare these traits with the admirably organized expedi­
readily _�a�es �t homogeneous, b�t if an! of the clay be but I tions for the plunder of baboons, elephants, etc. ,  and the rude half dnod It sticks to tile teeth of the rolll and at OJ;lCC clogs cuetoms aliterl upon for eelf-preserv�ion of the half.wild 

.. _ .. 
A WRITER in Notes and Querie8, says : " An  old gentleman 

informed me that he had made it a constant practice for the 
last fifty years, during the frost, to watch a mole-hill, and, 
had always fQund that if the mole threw up fresh earth, 
within fOl'ty,eight hours the frost wou,ld be g;o�e:' 
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" When you have nothing else to do plant a tree ; it will 
grow when you are sleeping." This advice we think may be 
extended to times when people are not at leisure, and to the 
United States Government as well as private individuals. 
Why not ma·ke a business of planting trees � We are well 
aware that in many cases trees have been planted and grown 
with success, by private individuals and on private estates, 
but the fact remains that large areas of public domain are 
to-day entirely without timber, and the sources from which 
lumber can be derived to supply the needs of this territory 
upon its future settlement, are undergoing a drain which will 
ultimately exhaust them. 
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THE NEW EXPLOSIVE DUALIN. 

Beyond a brief notice of the new explosive, dualin, as it is 
c alled, we have purposely said nothing about it, prefe�ring 

t() wait aud see whether it possessed enough merit to warrant 
mueh attention, rather than cumber our space with an ac­
\Jount of what might prove, after all, but another example of 
a long list of compounds which have never attained any 
practical importance. 

If, however, the accounts that reach us are to be relied 
upon, this compound bids fair to prove of some value. It is 
claimed for it that it possesses the slow combustibility of gun­
powder with the intense rupturing force of nitro-glycerin, 
that it may be handled with safety, and that it is not liable 
to spontaneous combustion. 

This explosive is the invention of Carl Dittmar, of Charlot­
ten berg, Prussia, who thus describes it . 

" Dualin is a yellowish-brown powder, resembling; in ap­
pearance, Virginia smoking tobacco. It will, if lighted in 
the open air, burn without exploding; but. if confined, it may 
be made to explode in the same manner as common powder. 
It is not sensitive to concussion; will not decompose by itself, 
nor cake or pack together ; may be readily filled into cart­
ridges ; and it matters not whether the place where it is stored 
be warm or cold, dry or damp. It has from four to ten times 
the strength of common powder, and is stronger than dyna­
mite. ;c • •  :. * 

" Dualin consists of cellulose, nitro-cellulose, nitro-starch, 
nitro mannite, and nitro-glycerin, mixed in different · combi­
nations, depending on the degree of strength which it is de­
desired the powder should possess in adapting its use to 
various pUTposes." 

The preparation of cellulose, nitro·starch, nitro-mannite, 
and nitro-cellulose, involves distinct processes, which will be 
found described in another column. 

How future trials may affect the popularity of dualin, if it 
can at present be said to have acquired popularity, we can 
not undertake to say. It is only fair to say that in the opin­
ion of some good j udges, it is decidedly inferior in power to 
dynalllite, though it is said to be cheaper. It will explode in 
contact with flame which does not ignite dynamite. On the 
contrary, it may be used in temperatures which freeze dyna­
mite and rend er the latter incapable of being directly ex­
ploded. But dynamite may be used when wet and may even 
be exploded under water in drill-holes, while dualin, like 
gunpowder, is, we are informed, useless when wet. This fact 
gives dynamlte an immense advantage over dualin for 
mining and engineering purposes. 

The claims of dualin to take front rank as an explosive can 
not yet be conceded, but there is little doubt that it is far bet­
ter than many other compotmds which the last few years have 
brought forth. Be lore it can gain the full confidence of 
miners and engineers, it must undergo many more trials than 
havo yet boen made. It is, however, only just to say that re­
ports from the Hoosac tunnel , where it has been successfully 
tried, are highly favorable. 

We learn that experiments were made in the United States, 
January 5th, 1870, in a quarry near Washington City, belong­
ing to the Messrs. Lewis & Hall ; January 18th and 19th, at 
Hoosac Tunnel ; and January 22d, at Roxbury, near Boston, 
Mass. 

The attested results of these trials leave no doubt in our 
minds that dualin is much safer than nitro-glycerin It is 
also stated that such experiments as have been performed 
with this explosive in Europe !lave gi�n tIle moet satisfac-
tory resQlts, 

-

If there exist reasons why the agricultural department of 
our Government could not, if disposed, greatly increase the 
value of the public lands by rendering nude portions tree­
bearing, they are not now obvious to us. 

Our continent possesses a variety of forest trees of indus­
trial value, exceeded by no area of. similar extent. Certainly 
in all this variety there may be found some adapted to vi gor­
ous growth in almost any climate, or any soil capable of s u s­
taining vegetation. 

----------.• �. ��� .. �--------

THE LAW OF " VIS VIVA." 

One of the best definitions we have seen of the term vi8 mva 
is tha1Ht is " the measure of mechanical work d eveloped by 
motive forces or inertia, in variable motion." When the full 
import of all its terms is comprehended, this definition will 
be found to accord with the notion of force as precedent to 
motion. So long as this n<\ltion of force prevails, so long 
must the term vi8 vwa or its equivalent be a necessity in the 
intelligent conception of the laws of motion. 

Let us briefly examine this definition with a view to clear 
away some of the vagueness with which this subj ect is at­
tended in the popular mind. 

What is meant by mechanical work � Certainly, this can 
be expressed in terms of its accepted unit the foot-pound. A 
foot-pound is a pOUnd raised one foot without regard to time. 
This is the unit of work. It is not a unit of force, as it is 
sometimes erroneously considered. More or less force will be 
required to perform it, according as the time in which it is 
done is sh()rter or longer. Power is force in relation to time. 
The mightiest force requires time to produce an effect. The 
most infinitesimal force will produce an effect in t:me. 

All this is inseparable from the idea of force as existing in­
dependently of matter and antecedent to motion. A mechan­
ical effect is motion produced ; motion involves the idea of dis­
tance traversed, distance traversed involves the idea of time in 
which it is traversed. But distance traversed does not neces­
sarily imply mechanical work performed. It i.s only when a 
resistance is overcome th at work is accomplished. A body 
moving in absolute space performs no mechanical work, 
though it move with a constant velocity forever. Let it, 
however, encounter some other body having less motion and 
it performs work. It increases the motion of the mass which 
it strikes against, or . some of its particles, or it may produce 
both these ejfects.  The masll-motion prod uced is mechanical 
work. The effect upon the striking body is no less work. Its 
motion is decreased by th e impact . 

Increase or decrease of mass-motion is, properly speaking, 
mechanical work, and we shall find upon strict examination 
that this is all implied by the term . But as no increase or 
diminution of motion can take place in a body without its 
receiving or imparting motion from or to another imparting 
or receiving body, it follows that vi8 viva practically relates 
only to transmission of motion from one body to another, in 
8pace an.d time. 

It will be seen that the idea of ms viva is, therefore, essen­
tially different from the term momentum, which is simply the 
amount of motion a body possesses, considered with relation 
to definite periods of time and definite distances, and which 
is expressed by mass or weight multiplied by the time i t  
traverses a definite distance. Momentum has no reference to 
the amount of motion a body can impart or 'receive in time 
al ld space. 

' 

The terms " motive forces " and " inertia " convey the idea 
of material forces or matter in motion . The expression, " in 
variable motion," seems unnecessary, since the very idea of 
imparting or receiving motion implies variable motion. The 
expression M V2 (mass or weight multiplied into the square 
of velocity) is the mathematical symbol of 'l,is mva ; that is 
the measure of the mechanical work developed by a moving 
body-or in other words the change of motion produced by 
it  on another body in space and time--i s measured by its mass 
multiplied into the square of its velocity. 

It must be further observed that via viva is not a measure 
of force, but of the mechanical work performed, or the change 
of mass motion produced. 

Whether we accept the notion of the existence of occult 
forcl! which acts u.pon matter, or accept the doctrine that there 
is no force which the human mind can recognize other than 
moving matter, there still remains the necessity for an ex­
pression of the law of the transmission of motion. One 
thing is certain, a body cannot transmit motion it does not 
possess, and if m omentum expressed by MV (mass multi­
plied into velocity) be the absolute amount of motion a body 
possesses, it certainly cannot impart the motion expressed by 
MV2 or its mass multiplied into the square of its velocity. 
Evidently there must be some limitation to the interpretation 
of one or both of these expressions, which will reconcile their 
apparent conflict . This limitation is, we thuik, to be found 
in the fact that in momentum definite spaces and times e re 
considered with uniform motion, while in vis viva the motion 
eonsidered is a variable one, or one in which motion is eon· 
stantly :received or imparted ; and thu.t MV2 deterUUnes the 
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space through whic:\:. a body will move before it comes to rest, 
when opposed by a resisUtnce capable of absorbing all its 
motion. MV, or momentum, is the expression of the motion 
of a body neither imparting or receiving motion , and there­
fore performing no work. Momentum is an absolute expres­
sion when the factor of time in the velocity is constant. Vi8 
viva is a proportional or relative tE1rm only. 

Thus a body moving uniformly through a d efinite space in 
a definite time, has a momentum expressed by its mass or 
weight multiplied into its velocity. While passing through 
the space, or when it has passed over the space, it has the 
power to overcome a certain constant resistance, and to move 
a certain distance before it imparts all of its motion to a re­
sisting medium. Its relative or proportional power to m ove 
through such a resisting medium or to overcome an attrac­
tive force is its vi8 viva (MV2) as compared with other bodies 
moving through similar media or opposing an equal attrac­
tive force. It is not an absolute expression of the quantity of 
motion in  a body, like momentum. It has reference only to 
space traversed.' while motion is being absorbed by resistance. 

.. _ -
WHAT OYSTERS EAT. 

Not long since a journal which claims to instruct the public 
in regard to the preservation of health, cam e out with a 
sweeping denunciation of oysters as an article of diet . What 
little of argument could be gleaned from the whirlwind of 
denunciation with which the use of oysters as an edible was 
assailed amounted to this. Oysters are nasty. Whatever is 
nasty is injurious to health. Ergo, oysters are unwholesome 
diet. 

In whatever particular oysters are generally nasty, or 
whether they are particularly nasty in genera) was not, to 
our thinking, made out very clearly; but the subj ect has since 
received mOfe scientific treatment at the hands of the Rev. J .  
B. Reade, F.R.S., who has been investigating into the private, 
domestic, anu personal habits of these delicious "sea violets." 
The Rev. J. B. Reade, F.R.S., has been interviewing a large 
number of oysters, and has read a paper before the Microsco. 
pical Society giving the result of his researches. Oysters are 
proverbially reticent, but they have at last been made to re­
veal the secrets of their prison houses. 

It may not be generally known that the question of what 
cJnstitutes the food of marine animals whiLh exist at great 
depths, is at the present time m ilch mooted among natural­
ists. We do not take it upon us to say whether the discove­
ries of Mr. Reed are calculated to add to the zest with which 
most people swallow this prince of bivalves ; but he found in 
the stomach of every oyster he examined " myriads of living 
monads, vibrios in great abundance and activity, and swarms 
of a . conglomerate and ciliated living organism, which may 
be named Volvox ostrea'l'ius, som.ewhat resembling the V. gw­
bator, but of so extremely delicate a structure that it must 
be slightly charred to be rendered permanently visible." 

The oyster is not therefore a vegetarian ; he doubtless 
swallows his Volvox oBtrea'l'ius, his vibrio, or his m onad, with 
as great satisfaction as we humans swallow him when he lies 
delicately quivering on the half·shell, with the added savor 
of a drop or two of lemon j uice. But he does not confine him­
self to the few plain dishes we have mentioned. Mr. Reade 
has been able to make out the following bill of fare : 

" Actinocyclus senariu8, Oeratonei8 faJjciola, 008cinodiocUB 
minor, O. patina, O. radiatus, Dictyocha acuteata, fl. fibula, fl. 
speculum, Gallionella sulcata, Namcula entornon, l'1'ipodiscus 
Argus, Xanthidium fu'rcatum, X. hirsutum, Zygoceros-rlwmbus, 
Z. 8urirella, and two new species of this genus." 

Mr. Reade does not add to this attractive l ist that " all 
other delicacies will be served in their season ;" but he does 
say, that the oyster, like creatures of a larger growth, lives 
on the food which is sllccessively in season ; and he finds 
that even a different shore is marked by a decided difference 
in the infusorial contents of th e stomach. The " Scotch N a­
tives" are characterized at the present time by innumerable 
circuls,r forms, resembling the Coscinodiscus. Others are 
nearly destitute of these 1iving rotatory disks, but they are 
much richer. in more interesting species ; and in addition to 
the silicious shelled infusoria which are received into their 
stomachs, they also occasionally furnish examples of calca­
reoUs Polythalamia adhering to the inner surface of their 
shells. 

Who knows but that as science advances oysters may be 
fattened on selected food, as pork designed to be ex�ra fine is 
fed on corn. Who knows but that the coming oyster may 
be recommended to the palates of gourmands as prime Cos­
cinodiscus or New Jersey Volvox ? 

-------... � .. �---------

A PLEA FOB THE SOCIETY FOB THE PRE VEN TION 
OF CRUELTY TO ANIMALS. 

The man who professes Christianity and belies his profes­
sion by a total want of sympathy for the mute and patient 
servants who, for small reward, minister to his daily wants ; 
who can stand unmoved by compassion and see animals 
maimed and tortured at the caprice of wanton cruelty ; who 
can witness such acts without his breast swelling with right­
eous indignation-is either a self-deluded formalist,. or a con­
summate hypocrite. 

There are many w� profess Christianity in the State of 
New York ; yet how many of these will feel a blush of shame 
or hurl a word of protest, at the despicable movement now 
on foot against the Society for the Prevention of Cruelty to 
Animals. 

The attempt to repeal or limit the wholesome laws under 
which this society has been able to do so much good, is made 
in the interest of brutal men by brutal men representing the 
brutl,h element of our metropolitan population. 

It is a. bul'lling disgrace to the Statie a.nd a blot u.pon 0'I\:r 
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civilization, and can never succeed except through the apathy 
of those who should stand in solid array again st such action. 
Every pulpit should protest, and every generous voice be 
raised in denunciation of this outrage. 

while the mind may be wandering any where and every smaller power. According to de Lucy a mosquito weighs 460 
where. times less than the grasshopper, and has proportionally 14 

Thus a vacant wandering habit of mind is seeured with times as much surface exposed by its wings. The sparrow 
the spelling leilson, and ground in with the rules of gram- only weighs a tenth as much as the dove, and yet its wings 
m ar ; and unless by rare good chance, the unfortunate over- have twice the surface. The sparrow weighs 339 times les8 
tasked and mentally disgusted young intellect meets in its than the Australian crane, and possesses wings that have 
onward progress some one who can show it the mistake, or seven times the sm face. These curious investigations have 
has native genius to discover it without help, it grows into been made in the interest of aeronautical science. 

It has been charged that the fanaticism of Mr. Bergh has 
led to this movement. We deny it. That gentleman has, 
indeed, been in earnest in his good work. He has bravely 
stood up against deprecation, misrepresentation, and cal­
umny, and has succeeded in spite of the indifference of the 
courts, in bringing some thorough scoundrels to justice. 
That is what is the matter. He has compelled the horse 
railway companies to treat their overworked beasts a little 
more humanely, at the sacrifice of a very small portion of 
their enormous profits. That is the extent of his fanaticism. 
It is not Bergh , it is Beelzebub who is the source of this 
mischief, and let the blame rest upon him and the very large 
portion of his family who render this city such a pleasant 
abode for the order-loving and the law-abiding. 

habitual slovenly-mindedness. 4 _ ... -----
After all, teachers are no more to blame than parents who MR. RUTHERFURD'S STAR PHOTOGRAPHS. 

demand that progress shall be measured by pages of a book, 
rather than by power to think. By means of a l1-inch objective this distinguished astron­

omer has obtained photographs of several groups of stars. 
One of these groups, comprising 43 stars in the constellation 
of pleiades, some of them of the 9th ma gnitude, was ob­
tained after an exposure of three or four minutes. 

----------.� ... �------
CONCERIHNG PATENT OFFICE MATTERS. 

We are glad to see that the press has gt>nerally denounced 
the attempt to destroy this noble organization, and we do 
not doubt that there is still humanity enough left to sustain 
it in full possession of its present powers. 

A correspondent of Work and Flay gives his experience in 
regard to Patent Office matters, in the following practical ob­
servations, which we commend to the attention of our 
readers : 

By means of a very delieate micrometer Mr. Rutherfurd 
has been able to measure the arc of the angle which sepa­
rates the stars of this constellation. 'rhese results have been 
compared by Dr. Gould with those formerly obtained by Bes­
sel, and confirm the remarkable accuracy of the latter's work. 
By means of photography Mr. Rutherfurd can obtain, in one 
night, results that cost the German astronomer the labor of 
ten years. Mr. Rutherfurd hRS also taken photographs of the 
solar spectrum, showing a large number of lines not mapped 
by other investigators. There was in this instance also a' re­
markable confirmation of the accuracy of Kirchhoff's chart of 
the spectrum, mapped from actual observation and experi­
ment. 

----------4.�·�.�--------

SYSTEMATIC THINKING. 

" 'rhe Patent Office is near the Post Office, and both about a 
mile from the Capitol. On the lower floors of the huge 
building designated as the Patent Office, are the numerous 
rooms occupied by the various officials, and above are im­
mense halls filled with glass cases, in which are deposited 
models of inventions for which applications for patents have 

Charles Rea de and Wilkie Collins are two of the most fa­
mous and brilliant novelists of the present day. Each of 
these men has contributed much to the amusement and some­
thing to the instruction of mankind. Each has given to the 
world a special boon. Reade has invented a word, and Col­
lins a phrase, each of which is one of the most forcible of its 
kind. 

been'made. Every person, without regard to age or sex, is 
equally. entitled to a patent. In order to procure a patent, 
it is not necessary for the inventor to go to Washington ; in 
fact, it is much better that he should not ; because, not being 
eonversant with the rules and practices of the Patent Office, 
he will probably make some blunders, and fail to comply 
with some of the red-tape requirements, and thereby make 
himself unnecessary trouble. There are, in the larger cities, 
many patent soliciters or agents, whose business it is to trans­
act business with the Patent  Office ; and if they are honora­
ble men, they can do it much better than the inventor. A 
man having invented a machine Of pieee of mechanism which 
he wishes to patent, first makes a miniature edition of it, 
which is called a model. A model for the Patent Office must 
not be more than one foot long or high, so that some large 
machines must be very much reduced. This model is taken 
to some patent agent or soliciter, to whom is explained its 
whole operation, and all the points wherein it differs from 
other similar machines. The agent must then make com-

In a late number of " Put Yourself In His Place," now 
appearing s8riall�)n the Galaxy, �ead8 has given us the 
word " vicaria." Henry Little having, by a systematic course 
of thinking, wrought out of his inventive brain some new 
and valuable improvements in saw-grinding machines, ap­
plies for a patent, and is fairly crushed ,by what he ealls the 
" roundabmtt windle." He complains to his good friend, Dr. 
Amboyne, that by the treatmerrt he had received " one would 
think au inventor an enemy of the human race," and proposes 
to burn his models and renounce invention altogether. His ac­
count of the matter is certainly not complimentary to the 
English method of transacting patent business. plete drawings of the model, such as to fully illustrate every 

part and its operation. The law requires t wo sets of these 
drawings, and, therefore, one set having been made on 
paper, a copy is made on tracing muslin, and, by means of 
letters of reference on these drawings, II. very full and com­
plete description of all the sevelal points of the invention is 
written. This description is called the specification, and at 
the end of the specification the whole is summed up in a nut­
shell, and this is called the claim. When the agent has all 
these prepared, the inventor is obliged to make oath that he 
is the original and first inventor of the machine or device de· 
scribed, and then the model, drawings, specifications, and 
fifteen dollars are sent to the {)ommissioner of patents at 
Washington ; but the Commissioner sees very few of the ap­
plications, for, although directed to him, they go into the 
hands of men ealled examiners. 

To the disgustod inventor the doctor taus quaintly dis­
courses : " That system of go-betweens, and deputy-go-be­
tweens, and deputy-lieutenant-go-betweens, and of nobody 
doing his own business in matters of state, really is a na­
tional curse and a great blot upon the national intellect. It 
is a disease ; so let us name it. We doctors are great at nam­
ing diseases ; greater than at curing them : 

Let us call it VICARIA. 

This English malaria. ' 

Vicaria is good ; better than our familiar synonym, " red 
tape." 

",When we are not occupied in making machinery," Wilkie 
Collins makes Mr. Franklin Blake say to Betieredge, in his 
novel, " The Moonstone ;" " when we are not occupied in mak­
ing machinery, we are (mentally speaking) the most slovenly 
people in the world." This was Mr. Franklin Blake's way of 
setting forth what he was pleased to term " the curious want 
of system in the English mind." We think Mr. Franklin 
Blake did injustice to the English mind, but the phrase " slov 
enly minded " is a master stroke. 

People who think unsystematically are slovenly-minded 
people. The facts and ideas stored away in their upper cham­
bers are all topsy-turvy. No sooner do they turn over some­
thing in the hope of finding another something than they 
cover up still another something, which, in its turn, will soon 
be wanted and rumm\1ged after. Their heads are not well­
arranged libraries, but garrets filled with rubbish.  If they 
commence to think upon any subj ect, they shift it about, tak­
ing onl y glimpses of it here and there. They do not, like the 
systematic thinker, take a subj ect to pieces as a watchmaker 
does a watch, and lay the parts all in order under glass cov­
ers, but pitch them into all sorts of by places and corners, and 
genElrally getting bewildered in trying to replace them, be­
come hopel'Cssly muddled and give it up. 

A great deal is said now-a.days about the power of modern 
thought ; but it would be well to remember that all the 
thinking which bears fruit, is systematic thinking. }fany a 
young man imagines himself to be thinking when he is 
merely day· dreaming. Thinking implies an active state of 
mind calling up images, holding them fast, and arranging 
them in order ; not a passive condition in which troops of 
ideas, or shadows of ideas, flit across the mental vision like 
figures in a kaleidoscope. 

Thinking, worthy of the name, is work-systematic, calm, 
and connected ; and the man who has not got his mind so dis· 
ciplined that he can tbus command it, i5 not yet a thinker. 

" The applications for patents are divided into classes, thus : 
all inventions relating to guns, pistols, cannon, etc., are in 
one class ; everything connected with farming in another, 
and so on. For each class there is a special set of Gxaminers 
in a room by themselves. �Vben an application for a patent 
saw-heroe comes in, the models, drawings, and specifica­
tions are given to the proper examiners, and in turn the 
case is taken up by them and investigated. They refer to 
all the patents that have been granted on saw-horses, exam­
ine, if necessary, the mo leIs in those huge glass cases in the 
hall above, examine the reports of English and French 
patents, and if, after all possible search, they ean not find 
anything similar, the patent is allowed, and the inventor is 
notified that if he will send twenty dollars more, his patont 
will be granted. But if something is found that an exam­
iner thinks looks like the saw-horse in question, then the ap­
plication is reject'ed, and all the fond hopes of the inventor 
are dashed to pieces ; and that is j ust my condition at the 
present time. Ordinarily, there is so much business on hand, 
that cases must wait several weeks and even months, before 
they are examined ; but when in Washington, Mr. F. saw 
the examiner having charge of the class into which my case 
would come, and he said he was so nearly up with his work, 
that my turn would come very soon ; and a few days ago I 
rece:ved notice through Mr. F: that the application was re­
j eeted, l1ecause something similar had been found in some old 
English book. I don't think that is fair ; I didn't know any­
thing about it, and I do not believe there was ever one in this 
country ; but the law says that I must not only be the origi­
nal i nventor, but also the first inventor, and of course, if 
Borne one in England has invented it before, I am not the 
first ; but it is a bad law, and if I ever get to Congress I will 
have it changed." 

- _  .. 

4 _  .. 
MaterIals Cor Tele&raphle Inllulators. 

Ebonite insulates much better than glass, and is far less 
apt to become damp than even porcelain. It is the best ma­
terial yet known for the insulation of electrical apparatus. 
Compared with porcelain or earthenware, it less easily be­
comes wet in mist, but more easily in rain. Rain forms de­
tached d rops upon a surface of earthenware, but covers 
ebonite with a continuous film . 'rhuB the latter acts with 
most advantage when it forms the inner cup of 8. compound 
insulator, and is protected by earthenware from the direet 
action of rain. 

The surface of ebonite becomes rough and spongy, so as to 
retain dirt, and it matters not how perfect the substance of 
the insulator may be if its surface is defective. 

But although ebonite will not maintain a high state of in­
sulation for a long period, it may be advantageously used in 
eertain cases to secure freedom from accidental interruption ; 
for it is not liable to be broken, nor doe� it seem to afford 
temptation to stone throwing. 

The best material · for an insulator is a really good porce­
lain, thoroughly vitrified, so as to insulate perfectly even 
when unglazed. Its yalue arises principally from its polished 
smooth surface, whieh resists the formation of a continuous 
film of moisture, does not retain dust, and it! washed clean 
by rain. 

The object.ion to porcelain is, that considerable skill is re­
quired to select it, and to distinguish between a good and 
an inferior sample. As it is a compound of several sub­
stances, it is difficult to secure uniformity of composition, and 
much is left to the care and honor of the manufacturer. 

Though a good glaze does not deteriorate by age or expo­
sure to the weather, it is difficult to disting-uish between 8. 
good and a bad glaze by inspecti.on or electrical test, and it is 
quite possible that a glaze which appears gvod and insulates 
well, may crack by age. 

Brown stoneware is both excellent in quality, cheap, and 
durable. Its surface is not equal to that of porcelain, so that 
it never insulates so well as the best specimens of the latter, 
but the glaze never cracks. Again, it is not a compound ; so 
that when a manufacturer possesses a 8uitable clay, and 
takee care in its preparation, the uniformity of his ware may 
be depended on. It is also comparatively easy to distinguish. 
its quality, and to detect faults in its manufaeturtl. 

Small pieces of ware are more easily burned, and therefore 
more likely to be perfect than large ones. There is, there­
fore, a great advantage in fllrming an insulator of separate 
hollow pieces or cups, placed one inside the other and fas­
tened with cement ; if one is defective there is a probability 
the others will be sound, and ' if the pin or bolt be covered 
with an insulator (such as ebonite), insulation will not be 
destroyed if the earthenware be entirely useless. 

All insulators should be tested before they are used. Part 
of the glaze should be ground oJr to te8t the body. 

They should be placed in a trough of dilute sulphuric acid, 
or salt and water, allowed to remain several hours, and te'\ted 
with 250 cells and a delicate horizontal galvanometer, to 
prove if the bolt is perfectly insulated from the liquid in the 
trough, the edge of the insulator being slightly greased to 
prevent the water spreading over it .  The acid mnst be very 
carefully washed off after the tests. From its power of re­
pellic g water, grease greatly aids insulation in damp weath­
er ; paraffine, again, enormously improves it ; so that in test­
ing samplAs it is n ecessary to ascertain carefully that they 
have not been coated with these substances. 

That systematic thinkers are so few, is attributable in a 
great degree to early bad training. Not one teacher in fifty 
In our primary schools deems it of importanc(l to teach chil­
dren hmD to study, and a less proportion are competent to do 
this if they would. The roost of them think their duties are 
comprised in keeping an orderly school, hearing recitati{)ns, 
assisting pupils to do hard sums, and allot,ting tasks. Espe­
cially in the latter do they excel . Memorizing is with most 
of them a name for mummery-a thing to be aone by hold­
ing the head on one hand, swinging first one foot and then 
the other, and forcing the lips to repeat a formula until they 
will run of themselves long enough to get through a recita­
tion, by very force of momentum . And this laborious, mean­
ingless task, they think, is study. In other words, -study is to 
them the teaching of the lips to move from force of habit, 

THE LIGHTEST MACHINE. 

Probably the lightest engine ever constructed was the in­
vention of Mr. Stringfellow, that received the prize of £100 
sterling from the Aeronautical Society. It is a one-horse power 
engine and weighs 16 lbs. ; the diameter of cylinder is two 
inches, stroke of piston three inches ; works under a pressure 
of 100 lbs. to the square inch, and makes 300 revolutions the 
minute. We are reminded, in this conneetion, of some curious 
observations that have been made on the power exerted by 
birds in flying. It has been calculated that a goose accom­
plishes the work of 400-:horse power in fly;ng, but by an ar­
rangement of its wings is actually obliged to exert a far 

In order to learn the comparative value of different kinds 
of insulators, they should be fixed upon standards in sets of 
not less than 10, exposed to the rain equally on all sides, and 
tested when the weather is uniformly wet.  Almost any in­
sulat(;)r will suffice in fine weather, while that which tests 
best in slight rain may not give the same result in extreme 
wet, when the insulation is most tried.-Handbook of Pr�ti­
cal TelegraplbY. 

4 _ .  
The Mormo n  Tabernacle. 

It deserves the name of wonderful. Its like does not exist 
in our land, if anywhere. It is an edifice two hundred and 
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fifty feet long inside, and one hundred and fifty feet wide. 
Brick columns or walls about twelve feet high, four feet thick, 
a.nd some twelve feet deep, placed around the entire circum­
ference, at intervals of about ten feet, support the walls and 
roof, and give free entrance and exit through wide doors OR 
the inner side directly to the ground floor, upon which level 
is the great audience chamber, capable of comfortably seat· 
ing fifteen thousand persons. The roof is like a monstrous 
half egg-shell cut through its longer diameter. It is sup­
ported on arched trusses and coned with pine, and no support­
ing columns break its great expanse. Its hight is over sixty 
feet. The pulpit occupies one ep,d, and an organ h igher than 
the Boston monster, almost as broad and musically excell�nt, 
is in process of conRtruction, and nearly completed, back of 
the pulpit. The whole interior, pulpit and all, is white pine. 
The long benches are curved in seat and back in a way to 
make them, though uncushioned, more comfortable than 
those in most modern churches. At intervals curtains of 

Nobody could, in the first in stance, without repugnance , i nary atmosphere. Gradually, however, the p�rticl es clear 
pIece the mouth at the illuminated focus of the electric beam away from the cour�e o� the breath:and �y the tIme you have· 
and inhale the dirt revealed there. Yet we are inhaling it completed your explratIOn, the expIred aIr cuts � sharp bla�k 
eVery mom ent, and the wonder is, that so small a portion of line through the motes in the sunb�am . The aIr �as left Its 
it should be inj urious to health. dirt in the lungs, and the last portIOns of the expIred breath 

What is the portion of this ever-pl'tlsent and all· pervading are �ree from floatin.g dust. But empty th� lungs as far as 
dust which is inj urious to l ife '/ �ow, it was long believed postllble, and then mhale � �eep b.reat? �h IOugh a handf�l 
that epidemic diseases were propagated by malaria, which of cotton wool: an.d on expmng thIS aIr m th e same way, It 

consisted of organic matter in a state of motor· decay; that cuts a black llIle 1Il the sunbeam at once . . P�ace the tube be­
when such matter was taken i nto the body ihrolwh the Inn o"s low the beam and blow upwnrd, and the au flses through the 

or the skin, it had the POW3f of' spreading" in it ';t similar cle- dancing particl«s like black smoke, just as. it did from the 
cay-yeast was a c'ase in point. vVhv slwul<l not a bit of ma- heated surfaces on which the dust was burned. The cOttOIl 
larlous matter operate ill the bod y ;8 a little leaven, leaven- wool has completely intercepted the flo�ting matter o.n its 

ing the whol e l mnp ? But, in 18B6, Cagniard de la 'rour dis- way to the lungs, and, as no dust was mhaled, none IS ex­
covered the yellst plal1t,whlch, when pln cml in a proper medi- haled. 

thick white canvas are looped up across the ceiling , ready to 
let down to decrease the size of the room when small audiences 
are present. Here Brigham and his bishops preach Sund ay 
afternoons, and while there are services in the morning, the 
chief attendance is at  the ward churches, 'where the elders 
conduct the services.-ArcltitecturaZ Revieio. 

- _  ... 
TYNDALL ON HAZE AND DUST. 

urn, grows a�d spreads, and. produces what, wo call fermenta- Here, then, is the ph�losophy of an instinctive 
.
h�bit of me?­

tion . In the next Far Schwann,  of Berlin, discovered t.he ical men. In a contagIOUS atmo�phe�e the physlC�an .puts hIS 

plant independently. He also proved that when a decoction handJierchief to his mouth, and mhales through It : 1Il so do­
of meat is effectually excluded from .�lllmon air,and supplied ing he keeps back the floating germs. If the poison were a 
solely with air which haR been raised to hig'h temperature it gas, it could not be thus interceptild. Dr. Bence Jones re­

never putrefies. P utrefact ion, th31:ofore, he said , came fr�m p�ated J?r .. Tyndall's experiment with a silk handker�hi?f, 
the air, and could be d€�troyed by a sufficiently high temper- with a SImIlar but less marked result. .�otton wool IS, III 

ature. Helmholtz and Fre repeated and confh�ed his expel'i- fact, the best and surest filter, and a physlCian who wants to 
m ts b t th 1 ·  h t' ' t f G L h ' 1  d hold back from the lungs of his patient, or from his own en ; u e llg au , non y o · ay U8sac, w 0 aSCTl )e . � . d' . 'd b putrefaction to oxy.O"en, drove chemists baGk on the old no- lungs, the germs by wInch contagIOUS lSease IS sal to e 

. . "' .  . propagated will employ a cotton wool r('spirator. " After tIOn . 'rhat notIOn was finally exploded by Pasteur who ' 
Prov�d th t th t f t ' d b '  h

' f d the revelations of this evening," concluded Dr. Tyndall,"such 
One of the most remarkable, and, perhaps, one of th e ' . .  l' t 
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respirators must I think come i nto general use as a defense . . . f od '  h Pal' He l' HI W la we ea l ermen s t elr necessary 100 • " . most prolIfic discoverIes 0 m ern SCIence, says t e o .m.a 0 1  B" d  b 'd . h h d" b th ao-ainst contagion In the crowded dwelhngs of the London 
d d . d b P "  T d 11 1 e y Sl e WIt t eae Iscoverles grew up t .e germ eo· ., . . . . .  Gazette, was announced an escrlbe y rOlessor yn a f ' d . d' . K' h I h ' a  d L' 1 poor where the isolation of the sick IS dlfficult, If not Impos-

in a lecture recently delivered at the Royal Institution. The ry 0 eP
l, 
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m sibl: the noxious air around the patilmt may, by this simple . h' h '11 . '  meus avore It, t .  a epl emiC lseases are ue to germ. ' , subject of the lecture, w lC was 1 ustrated by a senes 
h' h fl . . h 1 h d m eans be restored to practical purity. 'I hus filtered, attend-. . 1 w IC , oatmg m t e atmosp lere enter t e body and pro uce ' . . of very beautiful experiments or demonstratlOns,was t le very d' 

b th d 
1 f '  . .  li� S' IT H 1 ants m ay breathe the air unharmed. In all probabIlIty the 

.. " . D d D' " d . b' h lSease y e eve oprnent o. parasltlC · ,e. Ir lonry 0 - . . lamlliar one of " ust an Isease, an Its 0 � ect was to s ow 
1 d I .. d h' h h' . . f protection of the lun gs will be the protectIOn of the entIre . . . .  . h ' an laS lavore t IS t eory w ICh derIves Its strength rom ' . the probabIlIty of an 111tlmate connectIOn between atmosp erlC 
t1 f 11 ' b ' . system. For it is exceedin O"ly probable that the germs whICh . . .  E b k h 1 ' e  per cct para elIsm etween the phenomena o f  contao-IOUS ,., . . . dust and epidemIC dIseases. .' very ody flOWS t at

. 
w len- d' d th f l' � 

A l d ' h '1
"" IcdO"e in the ai r  passao', s and whIch, at theIr leIsure, can 

di f h· h d d . d' lsease an ose 0 11e. s r.n acorn p ante In t e SOl gIves � " , . ever a rect rty 0 suns 111e crosses a s a e room Its UEe- b' th t k h' h d ' h  work their way acro�s the mucous membrane,are those WhICh . . . " b l' f L k' lr 0 an ou W IC pro uees a whole crop of acorns, eac . . tlOn IS made manlJest y a Ine 0 apparent vapor. 00 lUg f 
h" h . h sow in the to::1y epidemic disease. If thIS be so, then dIsease . . . . f . bl . 1 f 0 'IV ICU as power to reproduce Its parent tree and t us at thIS vapor, It IS seen to consist 0 mnumera e partlC es 0 f . 1 . . ' f' can certainly be warJed off by filters of cotton wool. I should . . h' d fl rom a S111g e seed a whole forest may sprmg 80 a germ 0 . ,  dust, whIch float In the atmosphere, and, catc Ing an re eet 

d' 1 d "  h 
. , 

b d be most willino- to test theIr efficacy In my own person ; and . . d d . ' bJ Isease, p ant e 111 a uman body grows and shakes a roa '" . . lUg tho sunshme, are ren ere VISI e. 
h' h . . ' . .  

h
' time will decide whether in lun o- disease, also, the woolen 

f b 'f I '  h d new gcrm s,w IC , meetIng In other human boJles WIth t elr ' .  . ';' . In the course 0 some cautI u expenments on t e ecom- .. d . I respirator cann ot abate irritatIon If not arrest decay. By ItS . . l' h D T d I e d '  b proper 100 and temperature finally take p08SeSSIOn of who e ' . . positlOn of vapors by Ig t, r. yn a 1 loun It to e es l ' 'I'h . . ' . . - . means so far as the germs are concerned, the mr of the hlgh-. 1 h h Id 'd f ·  h' fl . d H popu atlOn8. us AsmtlC cholera begmlllng III a small way , . . Bentm t at . he s ou get rI o t  IS oatlllg ust. e .  
h d 

1 
f . .  ' .  . est Alps may be brought into the chamber of the InvalId." 

strained the air through a tube filled with bits of glass wetted III t e e ta 0 the GangES, spread Itself, m seventeen years, .. _ .. 
with concentrated sulphuric acid, and through another tube over n?ar!y

. th� whole habitable world. . . Fecundity oC Fishem. 

filled with bits of marble wetted with caustic potash ; he even An mfimteslma l speck of s�all pox ':If.US WIll. devel�p a The fecundity of fishes i s  enormous. I have carefully (by 
made it bubble through the liquid acid and the potash solu- crop of pustules, each charged WIth the ongmal pOlson. rhe weighing the whole spawn and then counting the number of 
tion, but still the dust particles remained in it. He tried reappearance of t�is  scourge, as in the case of the Dread- eggs in an exact portion) calculated the number of eggs 
various other ways of straining out this dust but none of 7WU{fht, at GreenwlCh, so ably reported on by Dr. Budd and produced at one litter by several of our native species, as 
them succeeded. At length he passed the air �n its way to �r. B�sk, is explained by the .theory which ascribes it to the follows : 
the tube over the flame of a spirit lamp, and at once every �lllge�ng of �er:s abou� t�e I�f�cted .place. Surgeons have Yel�J'.;c�';;'rch . . . . . . . . . . . . . . . . . . .  .':.��g�� 0tu���·B . . . . . . . . . . . . . . . ��: o{,9'EgB. particle of the dust disappeared. It was therefore organic ong nown t e anger 0 a mlttlll g aIr to an opened abscess, River ,m elt . . . . . . . . . . . . . . . . . . . . . . . . . .  2 " • • . • • • . . . • • . • • • . • . . .  25,141 
matter ft�d the flame had burned it.

' , 
and abscesses are always opened by an instrument which Fresh·water smelt . . . . . . . . . . . . . . . . . . . 10 " • • • • • • • • . . • • • . • . • • •  80,000 

J QoU f Il l d h rl "'"hiteflsll (Coregonus) . . . • . • . . . . .  '" 2 pounds . . . . . . • • • . . . • • • . . . . .  25,O�'6 
Po asing the al' r a little more quickly over the flame, a fine c. are u y exe u es t e air jrom contact with the wound. ' I

.e Schoodic salmon (ave rage) . . . . . . . .  I" pounds . . . . . . . . . . . . .  about liOO U/Q 
h Sebago salmon (full count) . . . . . . . 2 pounds 10 ounces . . . . . . . . 2,368 blue eloud appeared in the tube-the smoke of the dust par- mstrument 8 ou!d, of cours:, be scrupulously c

.
lean ; but It 

Sea or river salmon (migratory) yield on the average a 
ticles. The organic and combustible nature of these particles ca� be made perfectly. clean In an �tmosphere o� d�st only by little less than a thousand eggs for each pound weight ; and 
was a discovery for they had hitherto been taken to be inor- beIng made as hot as ItS temper WIll bear. ThIS lS  not done, 

shad not less than fifty thousand per fi sh. ganl' � and I'n�om
' 

bustl·ble . Air was then passed through a a.nd there.fore inflamn. lation often so.'ts i. n after the first ope.ra-v v These numbers, however, fail to convey to the mind an tube which contained a roll of platinum gauze ; and it was tIOn ; rapId putrefactIOn accom�aDles :t, a�d the pus, wInch adequate idea of the possible consequences implied in them. 
fOllnd, that wheu tb e platinum was cold, the dust particles at first sh.owe� no trace� of anllnal .1If:, IS now found �o be 

A simple arithmetical calculation may assist us. 
all passed through with the air, but that when it was made full of actIve lIttle or?"alllsm� call�d vibrIOs. Professor L�ster, 

Take, for instance, the salmon, whose powers of reproduc' 
red-hot, the dust particles were all consumed. In this case, from :vhose letter thiS fact Is

.
derlve.d, c?ntends that thIS as- tion and rate of growth are better known than those of most too, when the air was forced quickly through, a fine blue toundl�g development of �mmal 11:e IS due t? the entry �f 

species, remarking, however, that the salmon is among the cloud of smoke appeared, j ust as in the experiment with the germ s mto the abscess durmg the first �peratlOn , and theIr least fecund of the larger fishes. Let us now assume that a 
8pl�I't lamp. An attempt walil then madl' to burn the dust f

s.ubSeq
. 

uent developm. ent .by favorable Clrcumstances. Hay � female salmon will at th e age of four years produce seven 
particles by tht' concentrated rays of a convergent mirror, but ever IS another case l� P01�t. 

thousand eggs at one spawning (a very moderate estimate), 
it failed ; the particles flitted too quickly through the focus The ce�ebrated phYSIOlOgist Helmholtz suffers from the 20t? 

and that all the eggs hat�h, and all the young arrive at ma-
of the burnI'ng ray to be consumed by it. of c��: tIll the end of June from a c

.
atarrh .of the .. upper u.Ir 

_ v turity, the sexes being equally divided . 
The next experiment was to put the flam e of a spirit lamp paosa", es, a�d he has fou�d, that durmg tIllS perIOd, �nd

. 
at Commence with a single pair. The female l ays 7,000 eggs. 

in the ray of light which was revealing the flor.ting dust. n,� other, hIS. nasal se�r:tIOns are peopled by these. vibrIOs. At the end of four yea,'8 the first brood has arrived at matur­
At once the flame was so en to be surrounded by wreaths of 'I lley ne

,�
tle m the cavltl�s of the nose, an� a sneeze IS nEces· ity, and numbers 7,000 salmon ; and half of these, or 3,500, 

darkness, resembling intensely black smoke. On lowering sary. to mslod ge them. . r�e8e are uncomfor�abl? stat.ements, are females, and each of them produces 7,000 eggs, total, 
the flame beneath the beam of light , the same dark masses b�t If the germ theory IS found to,?e true, It WI�1 

.
gIVe defi- 24,500,000 eggs ; and these eggs in four years more have aU 

were seen wreathI'ng upward . " Th"y were, at times," said lllteness t
.o o. ur eflorts to stamp. out o

.
lsease ; land .It 18. only by b 

f I I fi 
h 

f' . h d b d A h ecome u -grown s ,  ormmg t .  e secon roo . .t t e 
Dr. Tyndall, " blacker than the blackest smoke that I have some defimte effOl'is u�der Its gmdance Llat Its truth or end of twelve years from the start the third brood arrives at 
ever seen issuing from the funnel of a steamer and their re- falsehood can be establIshed. Hence, Dr. Tynda.ll says he maturity, numbering 85,750,000,000. At the end of the six­
semblance to smoke was so perfect as to lead the most prac· re�d s with sympathy such papers as those of Dr. Budd, �f teenth year the fourth brood , numbering 300,125,000,000,000 
ticed observer to conclude that the apparently pure flame of �rlst�l , o� cholera, scar�et fever, and s�all pox.

. 
Dr. 13udd S -salmon enough to cover the whole State of Maine a hunared. 

the alcohol required but a beam of sufficient intensity to re- l�a�matJon m�y occasl�llally te�p; h1m :o a tllght be.yo�d feet deep.-Gltarles G. Atkin8, Commis8ioner of Fi8heries, 
veal its clouds of liberated carbon." But when a red-hot poker h18 tacts, but WIthout thIS dynamIC l!eat of heart the solId lU- Mcd;nc. 
was placed under the beam, the same black wreaths came ertia of the Briton ca� never 

.be o:erc�me . As long as heat .. _ .. 
floating through. A hydrogen flame was next put under it, can :varm the truth wltho�t SlI\�ell1g It mueh, as l?ng as en- Preservation of the Body oC Mr. Peabody. 
and the whirli,ng masses of darkness wreathed. upward more thu8lasm

. 
can ove�match ��s �llstakes by u�eqmvo:al �'x. The preservation of the remains of the late Mr. Peabody 

copiously than ever. The blackness was, therefore, nothing amp.les ?f suc�e.ss, so long, Sal� Dr. Tyndal.
l, : am dlspose� was intrusted to the hands of Dr. Parry. 'rhe process car­

but air from which all dust particles had been burned out, to gIVe It a faIr field to work l U ,  and to WISh It Godspeed. ried out consisted in inj ecting the whole body through the 
and which, consequently,contained nothing to catch the light CONCLUSION. arteries with a solution of arsenic, containing also some bi-
al\d reflect it to the eye, as the dust particles do. Returning to the dust, Dr. Tyndall drew certain practical chloride of mercury. 

Here, however, a difficulty came in. The same effect was conclusions from the survey of these two classes of facts. Thc Twenty-four hours afterwards another liquid, consist-
produced by a copper ball not hot enough to burn the dust, dust cannot be blown away by ordinary bellows, bince the air ing of a saturated solution of tannin acid, was thrown in, 
and by a flask filled with hot water. In this case it was they send out is equally full of th e  particles . But fill the with a view of effecting the gradual conversion of the 
found that the air was rarefied with the warmth, and, as the nozzle with cotton wool,not too tightlypressed, and the air s gelatinous structures into the tanno-geiatin, or the basis of  
dust particles were not heated to the �ame extent, it dropped filtered,and being then blown across the beam of light, form s leather. None of  the viscera were removed or disturbed , and 
them and floated upward without them . Other gases, even a clean band of darkness, like the air from tho spirit lamp, before the opening into the chest required for the injection, 
common coal gas, carefully prepared so as to exclude the dust or from the heated platinum wire. This was the filter Schr08- practiced through the aorta, was closed, an arsenical paste, 
particles, have the same black appearance when they crOSB a der used in his experiments on spontaneouB generation ; it or rather cream , consisting of arsenic, camphor, and spirits, 
ray, which ihe dust-laden air renders visible, and if coal gas · was also turned to account in the excellent researches of Pas- was i ntroduced into :the thoracic cavity ; also through an 
or hydrogen be let into the top part of a glass shade, which teur. Since 1868, Professor 'I'yndall has constantly employed opening in the diaphragm into the cavity of the abdomen, 
has been placed in a sunbeam or ray of the electric light, the it himself. and freely distributed about. 
line between the dust-laden air and the gas is rendered visi. '{'he most interesting of all illustrations of this filtering Death had taken place about two days and a half before 
ble-where the air is, the shade will seem full of the illumi- process is furn i shed by the human breath. ll'ill the lungs the process was commenced, and decomposition had set in, 
nated particles ; where the gas is it will appear absolutely with ordinary air and breathe through a warm tube-warmed so as to produce great distension of the abdomen ; but the 
empty. " The air of our London rooms is filled with this or- to prevent the conden sation of the watery particles--across process was found to check all this, and, when completed, all 
ganic dust, nor is the couhtry air free from its pollution. It the .b.eam of light :which. is revealing the dust parti.cles in the' signs of a tendency to decomposition were removed. We 
f),Il1y needs a sufficiently powerful beam to make the air ap- air. The particles move with the moving air, but the cnrrent · may add that under the silk shroud, and upon the floor of 
pear as a semi-solid rather than II gas." from the lungs shows, at first, as many ,particles as the ordi- the coffin,there was placed a bed of well· burnt animal charcoal. 
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THE ZIRCON LIGHT. 

We have lately examined this excellent improvement, as 
applied to the passenger car of the Beach Pnenmatic Transit 
Co. The car, in size, is about the same as an ordinary street 
car, and a single zircon light illuminates its interior with 
brilliancy. Two small cylinders of compressed oxygen and 
hydrogen are carried on the car, from which pipes . extend to 
a small burner that supports a piece of zircon , not more than 
i of an inch long and t of an inch in diameter. Against this 
little pencil of . zircon the two gases impinge, and heat it so 
intensely as to make it glow with a clear and steady light. 

Those who fancy that underground railway riding in New 
York is likely to be a dark and dismal affair will receive new 
impressions on the subj ect when they enter the .premises con­
nected with the Broadway tunnel. 

One of the great advantages of the zircon light is that it 
burns like any other light without requiring adjustment. The 
light carried on the car before mentioned, burns steadily for 7 
hours without being touched. The zircon pencil lasm for 
three months, and is, in effect, the wick of the light. Infor· 
mation concerning the zircon light can be had of the New 
York Oxygen Gas Company, corner of Eleventh avenue and 
Forty-first street, New York city. 

. .-. . 
Action oC Magnetism on Various Gases. 

M. Treve has communicated to the French Academy some 
remarkable results of experiments u.pon the action of mag­
netism upon the various gases. When the spark from an 
induction coil passes through a Geissler tube filled with hy­
drogen the gas becomes luminous, having a blue tint, plainly 
violet at the extremities of the t llbe, and of a fine red color 
in a capillary prolongation. But upon placing the latter part 
of the apparatus between the poles of a magnet the red in­
stantly disappeared, giving place to a perfectly white light. 
In like manner oxygen, which gives a milky white light in 
the capillary tube, beeamo red ; nitrogen deepened its blue 
to a still deeper blue : the brilliant white of carbonic acid 
became deep blue ; the blue of silicium fluoride became 
a bluish violet. The spectra of these . luminous tubes changed 
when the capillary portions were subj ected to the action of 
magnetism. 

.. _ .. 
BOILER EXPLOSIONs.-From the report of the Manche ster 

Steam Users' Association H appears that there were fifty. 
eight boiler explosions in England during 1869, by which 
eighty-six persons were killed and one hundred and twenty­
six injured. The greatest number of explosions took place 
at collieries. The boilers from which most of the disasttlrs 
resulted are described as plain cylindrical, egg-ended, cam­
ber-ended, and flat-ended (externally fired). The causes of 
the explosions are stated to be, first, malconstruction . giving 
twenty-six cases ; second, defective condition giving fifteen 
cases ; third, over-heating giving nine cases. The nature of 
the remaining eight cases had not been ascertained. 

-_ .. 
TIN IN CALIFOBNIA.-The Chief of the Cabinet !of Prac­

tical Geology and Mining of the United States General Land 
Office, has very recently written a letter, stating that addi­
tional information in reference to the discoveries of tin in 
San Jacincto, San Bernadino c()Unty, Cal., has been received, 
and specimans of the ore have arrived. The analysis of an 
average specimen by a competent chemist and mineralogist 
shows that the ore contains 13·37 per cent of pure tin . The 
ore is intermixed with tourmalin'!, containing boracic acid, 
and with cassiterite. This combination is reported to be 
unusual and highly interesting, and the yield of tin .is double 
that of the ores at the Cornwall (England) mines. 

OORRESPONDENTS ... M ."'Plle! to rec •• �. a1l8tD/I1'8 to !IUM' 16tt/!1'8 mUB!, '1I 
all case8, "'gn 'hetr name.. W. loa". a righ' to kno ... 'M .. ... 100 8.ek in-
formation from us ; besideS, a8 some"_ It.appenB . .... mag pr.f.,. to ad. 
dre •• corr •• 1J9ndentB by mail. 

SPECIAL NO TE.- Tht8 column t8 tU8I!1n&J for tAe gen/l1'al lnterut aM 111-
BtrucUOn of our rBaura, n.ol for gratUitous rtlllie8 to quuewns qr a pur.1y 
bustne88 or personal natur.. W. ...ilI publt8h BUCh. Inqulrtu, 100 ... ""/11' , 
UlMn paid for a8 adIJ/I1'U8em8t8 al 811"00 " lin., U1UI/!1' .10, head of .. BuBl· 
n688 ana .Per8onal. fI 

All reference to back number. should be by �olume and page. 

L. H., & So.u., N. Y.-We know of no lacquer used for finish­
ing sadirons. We tbink you can get the finish you sp eak of. or at least 
one equal to tbe sadiron finlsb tbus : See tbat your buff wbeels are well 
b alanced atter they are covered: Let tbe wlleel be covered with tblck 
leatber before covering with tbe emery. Get as good a surface on tbe 
article as you can from a wbeel covered with No . 70 emery. Mix fiour 
of emery with melted beeswax and stir in till It Is thick. When tbe mass 
is  cool rub It on a new covered wheel with No . 80 emery. Then set tbe 
wheel running, and hold on a fiint to smooth it until the surface is suffi­
lently fine to suit. 

W. McC., of Iowa.-Under the circumstances we do not think 
there will be a Bufilcient saving between a non-coadensing and a conden­
sing engine to pay first cost ot condenSing apparatu s, extra skill in man­
agement , and extra cost ofrepafrs . The quantity of water required to 
condense, say at 60 degrees, will b e  9,375 gallons per bour, but to provide 
for waste, say 10 .000 gallons. We know of no better mode to cool tbe wa­
ter tban to expose it to tbe open ail' In a series of sballow tanks ar­
ranged llke tbe steps of a stairway, so t)1at the water may lall in a thin 
sheet from one to  another. 

C. M., of Muss.-You need not fear that w ater, in passing from 
a slate roof to your cistern througb zinc Ilutters and pipes will be con. 
tamlnated .  You may test the presence or absence of zinc by adding to a 
small quantity two or three drops of hydrochloric acid,  and then adding 
carbonate of soda in solution. If zinc b e  present a wblte precl,ltate will 
b e  Cormed. 

J dtutifit �mttitau. 
A. B.-We have no doubt a wall made of' sand, gravel, small 

stones, and good water Ume c ement, will make a good wall Cor a b arm 
cellar. !C good water Ume Is used and the work properly don e .  

x. Y. Z., of N. B.-The pressure per square inch of water 
upon the sides of vessels, I. a s  the hlght of the column, not al the 
diameter. 

B. & W., of N. H.-You will find the information you desire 
In an article pubUshed In another column. 

E. C., of 0.-When the lime is precipitated from a solution ot 
chloride of Ume, the solution will no longer be chloride of Ume. You 
can make II clear solution of c)110rlde of Ume by filtering.  

J. A. V., of Ind.-We think you will find all the information 
you seek In " Practical Treatise on Heat" by Box. Pnbllshed by Henry 
Carey Baird , 406 Walnut street, Philadelphia. Pa. 

H. De L., of Pa.-A constant temperature is better for any 
kind of distillation than a fitful and varying one, if maintained at the 
proper pOint. 

J. SIack.-To make chloride of gold, dissolve the gold in three 
times Its weight of nitro-hydrochloric acid (aqua regia) and evaporate 
nearly to dryness. The salt can be made more neutral by repeated crys­
tall!�at1()ns and washings . • 

N. W. West.-Hand:saws are made of steel plate of the right 
thickness. The teeth are cut In a suitable machine. We shall probably 
give a description of the hardening process in a subsequent lssue.  Your 
third Inquiry cannot be answered in brleC. You wl11 find the subject dis. 
cussed at length In works on metallurgy . 

E. G. S., of N. B.-You will find a rule for computing the 
mean p�essnre in steam cylinders,ln "Bacon's Blchard's Steam Engine In­
dlcat.or," pubUshed by D. Van Nostrand, 23 Murray street, New York. 
You do not. give su1l1etent data ; you have omitted to mention the 
clearance. 

J. L. C.-For plumbing work in dwellings, except for water 
Intended for drinking, w e  should prefer the seamless brass or copper 
tubes to any other. For pipes Intended to convey water for culinary and 
drinking purposes, we prefer block-tin lined lead pi pes. 

�uSiu.esS aud 
1 Tu (}1Iarge for Inseruan untI<!r l1l4 head t8 One DoUar a LIM. l.f ,Tie No!fcel 

e",cee<I Fo'lJlf' LIne8. One Dollar and a Bail JJ/I1' IirI6 ... 1/1 be clIaraea. 

Millstone Dressing Diamond Machine-Simple, effective, du­
rable. For description of the above see Scientific American, Nov. 27th, 
1869. Also, Glazier's Diamonds. John Dickinson, 64 Nassau st . ,N.  Y. 

" Winn's Portable Steam Brick Machine," makes more and 
better brick than any other machine In the world. Addtess Wright & 
Wlnn, Lock Haven, Pa. 

Parallel Vise.-The most durable, labor-saving, and strongest, 
with the firmest hold. A. P. & M. Stephens & Co.,91 Liberty st., New York. 

Perforated Zinc and Sb eet Iron for separators, smut machines, 
grain dryer., tubular wells, malt kilns. etc. R. Aitchison & Co.,  Chicago. 

T� F. Randolph, Steam Model Works, Cincinnati, Ohio. 
Excelsior Turbine ' Water Wheel.-This superior water wheel 

has been found, by a final test, to excel,nearly one third, the best wheel In 
this country. For cheapness, durablllty, and power, lt can not be equaled. 
Full particulars given by circular. Address Isaac S.  Roland, Reading, Pa. 

Foreman Wanted.-One who understands molding all kinds of 
beavy machinery, and a temperate mil'll, can find constant employment by 
applying to Murray, Moore & Co.,  Portsmouth, Ohio . 

Bone Mill Wanted.-Address Oil Company, Coiumbia, S. C. 
Peck's patent drop press. For circulars, address the sole man­

ufacturers, Milo Peck & Co., New Haven, Ct. 

For the Best Upright Drill in the World, address Wm. M. 
Hawe. & Co., Fall River, Mass. 

Wanted-The address of manufacturers of power hub cupping 
macblnes , and wheel boxing machines. J. Bodley & Son., wagon mak­
ers, Wheeling, W. Va. 

Scientific American-Back Nos. and Vols., for sale. Address 
Theo. TUBCh, No. 37 Park Row, New York. 

The paper that meets the eye of manufacturers throughout the 
United states-Boston Bulletin, $4·00 a year. Advertisements 17c. a line 

For mining, wrecking, pumping, drainage, and irrigating 
machinery, see advertisement of Andrews' Patents In another column. 

To Rent-East River water front, stores and vacant lots suit­
able for manufacturing or mercantile purposas, together or separate 
Daniel W. Blchards & Co., 92 Mangin st. 

A half interest in the new and very valuable patent, Shackle­
ton's Syst�m of Utilizing Exhaust Steam, for sale on reasonable t.erms. 
We give a few testimonials where It has been In use for some m onths. 
Moore & Sealy Brothers ; Yates, Wharton & Co.; P. W. Vall & Co.; M .  
Gould & Son, Newar,)!:, N. J. Perth Amboy Fibre Co.,  40 Broadway, N .  Y .  
Tweedy & Co.,  and Randle & White, Danbury, Conn. Crane,Tubbs & Co.;  
A. T.  Lum, and J .  Y. Brokaw, Elizabeth, N. J.,  etc. ,  etc. ,  etc.  The above 
save from 35 to 50 per eent. For particulars apply to A. Carr, 45 Cortlandt 
st . •  N. Y., or address P. O.  Box 19, Elizabeth, N. J. 

Portable Pumping or Hoisting Machinery to Hire for Coffer 
Dams, Wells, Sewers, etc. Wm. D. Andrews & Bro., 414 Water st., N. Y. 

Two 60-Horse Locomotive Boilers, used 5 mos., $1 ,300 each. 
The machinery of two 500-tnn Iron propellers, In good order. for sale by 
Wm. D.  Andrews & Bro ., 414 W ater st., New York. 

American Boiler Powder-A safe, sure, and cheap remedy for 
scale. Send for circular to Am. B. P. Co.,  P . .  O.,  Box 315. Pittsburgh, PR. 

For fire brick, fire clay, furnace tile, glass pots, stove linings, 
sewer pipe, drain tne, garden vases, pedestals,  hydraulic cement, plaster 
of PariS, etc. Address D. R. Ecker, No. IS Smithfield st., Pittsburgli, Pa. 

See advertisement of Thomas' Lathes in another column. 

Cold Rolled-Shafting,piston rods,pump rods,Collins pat.double 
compression coupllngs,manufactured by Jones & LaughUns,P!ttsbnrgh,Pa. 

Keuffel & Esser,71 Nassau st.,N.Y.,the best p1ace to get 1st-class 
Drawing Materials, Swi.s Instruments, and Rubber Triangles and Curves 

For tinmans' tools, presses, etc., apply to Mays & Bliss, Brook. 
lyn, N. Y 

Glynn's Anti·Incrustator for Sleam. Boiler-The only reliable 
preventative. No toamlng.and does not attack metals of boiler. Liberal 
term. to Altenta. C. D. Fredricks, M7 Broadway, New YO�k. 

Machinists, boiler makers, tinnertl, and workertl of sheet metals 
read advertllement of the Parker Power Presle •• 

S. T. T., of Md.-Any solid substance which will begin to 
sink In water, will slnk, lf unobstrncted, to the bottom. The reason Is 
this. Any solid now known Is more compressible · than water. Com­
pressing It Increases Its specifiC gravity and renders it less buoyant tban 
before the pressure was put upon It. As It goes down then Its tendency 
to sink Is Increased rather than diminished. 

To aseertain where there will be a demand for new maehinery V. C., of Wis.-To make a blue paint f()r a drum, you lllILY � or manutacturers' supplies ,ead BoItou Commerctai Bulletlu's umIU!I\O. II ��enljC vl\l"llte� 8oi1\l clllor to tile tlllt deelled, turing lien ot t,e Uulte4 Slilltee. TCfIII' ,*'DO." 3'8" . 
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How to Obtain Lotters Patont 
Fok 

NEW INVENTIONS. 
Informa.tion about Caveats, Extensions, Interferences 

Designs, Trade Marks ; also, Foreign Patents. 

FOB a period of nearly twenty.five years , M UNN & CO. have occupied 
the position of leading Solicitors of American and European Patents, and 
during thl. ex,"nded experience of  nearly a quarter or a centurr,they have 
examined not le.s than fifty thousalid alleged new Inventions, and havc. 
prosecuted upward of  thirty thonsand appliaatlons for patents, and, ln ad 

. dltlon to this, tbey bave made, at the Patent Office , over twenty thousand 
preliminary examinations Into the novelty of InYentlmls. with a carefnl reo 
port on the same. 

Th. lmportant advantages of  MUNN & CO.'S Agency are,that their prac­
tice has been ten·fold greater than that of any other Agency In eXistence, 
with the additional auvantage of having the , sslstance of the best profe8llo 
lonal sk1l1 in every dcpartment, and a Branch Office at Washington, which 
watches and supervises, wben necessary, cases as they pass through 01l1clal 
examination. 

CONSULTATIONS AND OPINIONS FREE, 
Those who have made I nventions and desire a consultation are cordially 

Invited to advise with MUNN & CO.who will be happy to see them In person 
at the Office, or to advise them by letter. In all casos, they may expect an 
HONEST OPINION. For sneh consultations, opinion, and advice, NO CHABGE 

Is made. A pen-and.lnk sketch and a description of the invention shonld 
be sent. 

TO APPLY FOR A PATENT, 
A model must be fnrnlshed, not Over a foot In any dimension. Send model 
to MUNN & CO., 37 Park Row . New York , by express, charges paid, also, a 
description of the Improvement, and remit $16 to cover first Government 
fee, and revenue and postage stamps. 

The model should be neatly made, of  any suitable materials, strongly tas. 
tened, without glne, and neatly painted. The name of the inventor shonld 
be engraved 6r painted upon It. Whcn the Invention consists ot an Improve­
ment upon some other machlnc, a fnll working model of the Whole machine 
w!ll not be necessary. But the model must be sn1l1clently perfect to show 
with clearness the nature and operation of the Improvement. 

PRELIMINARY EXAMINATION 
lII made into the patentability of an Invention by persona Bearon at the 
Patent 01l1C8, among the models of the patents pertaining to the clue to 
which the I mprovement relates. For this special s ... rch , and a report. In 
writing, a fee o f  ,5 Is charged. This search Is made by a corps of examiner 
onong experience. 

Inventors who employ us are not required to Incur the cost o f "  preliml 
1UU"l' examination. But lt 1s advised In doubtfn l cases. 

COST OF APPLICATIONS. 
When the model Is received, and first Government fee paid, the drawing 

and specUlcatlon are carefully prepared and forwarded to the appUcant for 
his signature and oath , at which time the agency fee Is called tor. This feo 
Is generally not over e25. The cases are exceptionally complex It a higher 
Cee than $25 Is called for,and,upon the return of the papers, they are filed at 
the Patent Omce to await Official examlnatl<>n. I f  the case should be reject 
ed for any cause,or objections made to a clalm,the reasons are Inquired Into 
and communicated to the appl1cant, with sketehcs and explanations of  the 
referelices ; and shoull!. I t appear that the reasons given are Insu1l1clent,tbe 
clalmB are prosecuted Immediately, and the rejection set aSide, and usually . 
Without Extra Charlfe to the Appllcant • .  

MUNN & CO. are determined to place within the reach of tho�e who con 
fide to them their business, tbe best facllltles and the highest professlona 
skill and experience. 

The only cases of this character, ln which MUNN & CO. expect an extra 
fee, are those wherein appeals are taken from tbe declston o f  tbe Examiner 
after a second reJection ; and MUNN & CO .wlsh to state very dlstlnctly,that 
they have but few cases which can not be settled without the necessity of 
an appeal ; and before an appeal Is taken, in any casc, the applicant Is fnlly 
advised of all facts and charges, and no proceedings are had without his 
sanction ; so that all Inventors who employ M UNN & CO. know in advanco 
what their applications and patents arc to cost. 

MUNN & CO. make no charge for prosecuting the rejected claims of their 
own clients before the Examlncrs and when their patents are granted, the 
invention Is  noticed editorially in the SCIENTIFIO AxEBICAN. 

RESECTED CASES. 
MUNN & CO.  give very special attention to thc cxamlnatlon and prose­

cution o f rejeeted cases filed by Inventors and other attorneys. In such 
cases a fee of $5 Is  required for special examination and report, and In case 
of probable success . y further prosecution, and the papers are found toler· 
ably well prepared, MUlm & Co. will take up the case and cnd�avor to get 
It througb for a reasonable fee,to b e agreed upon In advance o f prosecutloh 

CAVEATS 
Are desirable I r an Inventor Is  not fnlly prepared to apply Cor a Patent. 
Caveat affords protection,  for one year, against the i ssue o t a  patent to an­
other for the same invention. Caveat papers should be carefully prepared. 

The Government fee on filing a Caveat 1s  $10, and MUNN & Co.'s chargel 
for preparing the necessary papers are usually from $10 to $12. 

REISSUES. 
A p atent wben discovered to bc dcfectlve, may b e  reissued by the Burren 

der of the qrlginal patent, and the filing of amended papers. This proceed 
Ing sho .. ld b e  taken with grcat care. 

DESIGNS. TRADE MARKS, AND COMPOSITIONS 
Can b e  patented tor a term of years, also , new medicines or medica l com 
ponnds , and useful mixtures of all kinds. When the I nvention consists of a 
medicine or compound, or a new article ot manufacture : or B new compo 
sltlon, samples of  the article must b e  fnrnished, neatly put up.  Also, send 
a fnll statement of the Ingredients , proportions, mode o f  preparation 
uses, and merits. 

PATENTS CAN DE EXTENDED. 
All patents Issued prior to 1861, and now In force , may be cxtended for a 

period oheven years upon t b e  presentation of propcr tcstlmony. The ex 
tended term o f a  patent is  frequently of much greater value than thc firs 
term ; but an application for an extensIon, to  be successful, must be care 
fnlly prepared. MUNN & Co . have had a l ar[le experience in obtaining ex 
tenSions, and are prepared to give reliable advice. 

INTERFERENCES 
Between pending appUcations bcforc t h e  Commissioners are managed and 
testimony taken ; also, ASSignments, Agreements, and Licenses prepared. 
In fact, there Is no branch of the Patent Business which MUl'IN & Co. arc not 
fully prepared to undertakc and managc with lldeUty and dispatch. 

FOREIGN P ATENTS. 
American inventors should bear I n  mind that five Patents-Amerl­

ean, Engllsb, French, Belgian, and Prusslan-wlll secure an I nv'l.ntor exclu­
sive monopoly to his dlseovery among ONE HUNDBED AND THIBTY MILLIONS 

of the most intelligent people in the world. Thc Cacilities of bnslness and 
steam commnnieatlon are SUCh, that patents can be obtall'led abroad b y  our 
citizens almost as easily as at home. MtrNN & Co. have prepared and taken 
& larger number of European Patents than any other Amerlean Agency. 
They have Agents of great ezperience In London, PariS, J3erl!n, and other 
Capitals. 

.A. Pamphl,et, containing a s;ynopsls of the For.clltn l'atent lAws, sent free 
.A.ddress 
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Under 111<8 AetJdlng we  811al/ publi811 weeklll notes qf lome qj tAe more I'f'om­
i ..... l lIome ana foreign palenl8. 

, 
SEED PLANTER AND FERTILIZER DISTRIBUTER.-J oseph Arrington. 

Livingston. Ala.-Tbis invention h .. s for Its object to furnish a sOOple. 
conv enient. and effective machine. wbich shaH b e  so constructed .. nd 
.. rranged that it may b e  easily .. nd conveniently adjusted for planting 
cotton seed or otber s8ed. or for distributing guano , or otber ftne fertlUzer . 
doing its work w eH and thoroughly In eltber cap .. city. 

CAR COUPLING.-John Whiteford. Pond CIty. Kans ... . -Tbis invention 
has for its object to Improve tbe construction of tbe ordinary car ooup ling 
so "s to make it self-coupling. wltbout dOOlnlsblng its strength or reli .. • 

billty. 
-CLOTHES WASHER.-Benjamin PIne. New York city.-This invention h .. s fur its object to furnisb an In:proved w .. shlng machine. WhiCb sball be 
simple in construction. easily operated. and effective m operation ; wash· 
Ing the clothes quickly and tboroughly by pressure and without Injuring 
the most delicate fabrics . 

SOLDERING FURNAoE ,-John McPherson. Baltimore. Md.-This invention 
has for Its obj ect to economize fuel by locating the draft pipe in tbe lower 
'Part of the furn .. ce. and by making use of .. reversible gr .. te. placed over 
tbe inner orlftce of the draft pip e .  which causes the ftre to burn higher or 
lower. according as the draft opening in tbe gr .. te is placed up or down ; 
and to m .. ke tbe furn .. ce self.cleanlng by providing a ch .. mber bene .. th the 
draft pipe. into wbicb cinders and .. shes m .. y fall. 

PLow.-M .. rk RigeJl. Newton. AI ... -This lnvention rel .. tes to the pivoting 
of the coulter to the b'eam. in such .. m .. nner that the coulter lllay yield 
readily to obstacles too powerful to be thrust aside ; .. nd to t.be applica­
tion of a sprln,; to the coulter. ;for the purpose of keeping, it up to .Its 
w'ork whon net yleldingto such obstacles . 

SHEEP SHE.LRING TABLE .-J. R. Marshall; Marlon. P .. . -Thls Invention 
consists of 

' 
.. pivoted fr .. me. provided with stocks for conftning tbe sbeep's 

legs. and .. strap for sust .. lning its weight . ..  nd capable of holding tbe 
sheep In .. n upright p osition on its posterior, or in a recumbent postUTe on 
its side ; and connected with a folding .. nd cording apparatus for bundling 
the fteece . 

MEAT CUTTEB.-Wm. B. Heintzie. WiIIlamsburgh. N. Y.-Tbis Invention 
relates to .. new macblne for cutting meat into sm .. 11 pieces, and consists 
chlefty in the employment of rotary cutters, bung upon axles tbat .. re 
secured in .. rotary <\isk ; ancl .. lso in tbe- use of .. vertlc .. lly.adjustable bed 
or support for the meat to be cut. 

llr.TRUKENT FOB DRAWING GEOMETRICAL LINEs.-Wm. Ritcbie. WII 
mlngton, I11.-Tbi. Invention relates to .. new Instrument wblch c .. n be 
used for producing all klnels ot curves, as wen as straight Imes, and wbicb 
c an be readily set and adjusted to draw with .8lC8ctness tbe requisite curve 
o r  line. Tbe Invention consists chiefty In the arrangement of .. frame. 
which carries a l'encll or otber marking instrument. and which Is support­
e d  on a r evolving frame or bed. wbereln it c .. n also slide. The combiaed 
.1Iding an<l:revolvlng motion of the instrument produces the volutes. the 
grades of which c .. n be regnlated by tbe angle .. tlwblch tbe instrument is 
caused to slide. The Invention also consists In the general combination of 
devices used on the Instrument WIth a trammel for producing ovals .. nd 
volute s around tbe same. 

COMBINED HAKE AND COLLAR.-James H. Fergu son, GreenvllJe. Ind.­

Tbis invention rel .. tes to Improvements In hames and collars for horses. 
having for Its obj ect to provide a combination of the two devices in one. 
under an arrangement calcula.ted to be cheaper in cost of construction, 
better adapted for service. and less rigorous to the animals.  

WHIP SOOKET HOLDER.-Z. A .  F.\Lefeb ere and J.  H. Davis . Plattsburg. 
N'. Y.-This Inventlon rel .. tes to a new and useful .. ttachment for connect­
In, wlltp'soekets to- tbe dasll-bo .. rds, and holding tbom lil a WilY to be 
r61\dUy detached ; and consists of .. clasp ring. m .. de In two parts j Ointed 
together at one end. aud provided witb catches at the other. wblcb spring 
togetber. one of the soid parts being provided with a short outward curve 
to t .. ke around tbe Iron b .. r of tbe dasb-board. or with .. hole for screwing 
or riveting to the said b .. r.  wben made of wood. 

THOROUGH BRAoE .-Jas . E . Requa. Sonora. Cal.-Tbls lnv elltion rel .. tes 
to improvements In thorough braces for carriages.  wagons, and otber 
vehicles, and consists in m aking the same of steel. iron.  or other metal 
wire, br .. lded into thin ftat strl'Ps or beltl!. and provided witb suitable 
swivel or otber connections. 

MANllF AOTURE OF WATER-PROOF FABRICS FROK REFUSE RUBBER.­

M .. rcar Wabr .. m Beyllkgy, Constantinople. T.nrkey.-The object of tbls 
Invention is to utilize tbe sh .. vlngs and refuse of rnbber goods. In the 
production of a new and useful fabric . 

CORN PLANT1I1I.-George D. Hayworth. Decatur. III.-Tbis Invention re­
lates to improvements in tbat class of corn planters wherein the v .. lves 
.. re worked by a knotted cord stretched across tbe fteld , secured at e .. ch 
end. and working over tbe m .. cbine as it moves badk and forth to work 
tbe valve • •  

LOCK NUT.-Oswald S. Freeland, Newport. R .  I.-Tbis Invention h .. s fOr 
its object to furnish .. simple. convenient. and e1l'ectlve lock nut for 
bolts upon machinery. and In otber places where tbey Will be exposed to 
jarring to prev0nt the said nut. from from being Iworked 011' or loose by 
said larrinlt. 

STEAK WAGON.-E . P.Talcott. BI .. ir. Neb.-This invention hs.Cor its ob­
ject to furnlsb an OOproved ste .. m wagon, which shall be so constructed .. lid arranged th .. t it may b e  conveniently used for drawing .. gang of  
plows. or for dr .. wing any other desired loads tbrough ftelds or upon com­
mon roads. 

STEAM GENERA�OR.-C . J.  Stolbrand. Columbia. S.  C.-The object of this 
inv.entlon is to furnish a steam generator. wblch sh .. 11 be cheap , safe .  eco­
nomical, and effective. and It consl.ts In a double spbere. or two spherical 
veBBels combined. tbe space between the two spberes being the water 
Rpace, and the Inner spbere being the steam chamber. 

IilT"AM BOILER .-Jame. Jacobs. MaysvilJe, Ky.-This invention relate s  to 
" new and useful Improvement in steam boilers. and consists in .. rranging 
within the boller' and witbln a drum or steam chamber connected tberewlth , 
or in .. boiler wltbout the drum . ..  series of shallow p ans for containing 
water and receiving sediment, whereby the steam generating powe� of the 
boiler Is gre .. tly incre .. sed. and whereby all damage or loss occasioned by 
sediment in the boiler is avoided . 

lIARVESTER. -James McCaffery. Waterloo. lowa.-Thls Invention relates 
to new and useful Improvements in macbines for harvesting grain. where­
by much time and l abor is saved. 

MEDIOAL COKPOUND .-J. T. Mnlkey. Walton·s;E'ord. G .. .  -This lnventlon 
el .. tes to .. new and u.eful medical compound for tbe cure of burns. brul._ 

es, .. nd cntaneous diseases . 
SEAT FA.TENER .-Lorenzo Brown. Ode .... , N. Y.-This invention relates 

to .. new and useful improvement in f .. stenings for wagon seats. sliding 
doors .. nd gates. 

WARPING MAOHINE.-Roscoe C. Reynolds and Cyrtts r.  Barker.tLewis. 
town. Me.-Tbis invention relates to OOprovements In w .. rplng m .. cbines. 
and consists in so .. rranglng the driving mechanism of the w .. rping roller 
tbat It may. by tbe movement of a hand lever. be started .. nd rnn slowly. 
and Increased to tbe require a motion before the belt Is shifted to the fast 
pulley ; the object being to lIr.t take up the slaCk of  the yarn e;iven off by 
the spools in consequence of  being contlnned in motion at the time of 
stopping. by their momentum,longer th .. n tbe roller. and to start the spools 
Into motion again without breaking the yarn. 

DITOHEB.-C.  F. Woodruff. Newbern. Tenn.-This Invention consists In 
providing the front cnttlng bar with splitting bits . extending down from Its 
under Side, for excavating tbe bottom of the ditch. and wi�h blades at It. eria for f01'l!llng the sides o-f the ditch. 

Jcitutifit jmttitnu. 
TOOL HOLDER FOR GRINDSTONES .-Phi1!p Leon .. rd. Sbaron. Pa.-Tbls In· 

vention relates to Improvements In tool bolders for boldlng tbe tools or 
serapers to grindstones and traversing them .. long tbe face of tbe stones. 
.. nd adJ nstlng tllem for grinding o n  different bevels. It consists of .. slotted 
bed-plate arranged for attacbment to tbe wooden frames of tbe stone by 
screws or bolts so as to be adjusted toward or from tbe face of tbe ston e  
and provided with uprlgbts. wherein a vertically oscillating plate is j our­
n .. led at tbe edge next tbe stone; which plate serves for the Isupport 
and lateralJy traversing bed of a tool or scraper-holder :wbicb Is capable 
of sliding <0 or from tbe stone. and is provided with a screw for op erat­
ing it. 

COKBINED MOWING MACHINE AND HAY SPREADER.-J. H. Dater. Eagle 
MlIls,N.Y.-Tbls lnvention relates to an improvement in mowing macbines, 
wbereby tbey are made to spread and disturb tbe grass mowed by tbem. 
Tbe invention consists in tbe combination of a bay spreader witb a mowing 
macbine. the spreader belIig arranged behind tbe frame of the mower. 

CLOCK.-Micbael Tromly. Cincinnati, Obio.-Tbls invention consists In a 
new escapement. tbe same being made up of a slnlle palJet. provided wltb 
a wire arm. connected at its free end with a cam groove on tbe hub of the 
balance wheel, In snch a manner tbat. at eacb Vibration of the latter. tbe 
palJet is tbrown out to allow one tooth to pass. 

ORGAN AND MELODEON ACTION.-John C.  Briggs. Ansonia, Conn.-Tbis 
invention bas for Its obj ect to so arrange tbe aC1jjon of all reed and pipe in­
struments. tbat an extra or sttb-base note of the lowest key b elonging to a 
chord oC music can be played witbout re'lulring tbat extra note. belonlling 
to eltber of tbe keys of whlcb sncb cbord. Is oomposed, to b e  played ; the 
solos. played by the lett band. can tbereby b e  kept free of base note ••  with 
the exception of tbe lowe.t. all th __ otber notes being treble notes. Any 
Independent part of any musical composition can tberefore be played upon 
tbe keyboard of 1\ reed or pipe Instrument. Inversely, the same invention 
is appllc .. ble to the pl .. ying of an extra treble note of tbe bigbest key be­
l�nlting to tbe chord, without playing any more treble notes of tbe same 
clloii!.. ( 

PLow.-Mark Rigell. Newton. Ala.-This Invention eonsists in tbe combi­
nation of a pl .. nt protector with a plow. 

FASTENING FOR RUBBEE SHoE ••  -Mrs. Helen Ekln Starrett. Lawrence. 
Kansas.-This invention consl8ts in straps secured at their lower ends to 
the Inside of an overshoe . ..  nd intended to be fastened over tbe top of the 
foot. in .. ny sult .. ble m .. nner for the purpose of retaining the shoe there­
upon. 

TIRE SET'rING AND COOLING ApPARATU8.-C. B. Guy. Postvllle. lowa.­
This invention rel .. tes to Improvements In .. pparatus for holding the wbeels 
for setting wagon tire, .. nd consists in an arrangement of tbe holding frame 
for .. djusting the holding ,plndle or bolt toward or from one edge thereof; 
also. in an arr .. ngement for tilting tbe fr .. me. by me .. ns of a foot tre .. dle. to 
bring the rim of the wheel thereon down into w .. ter held In .. trough .. t t1le 
side for COOling the tire. 

PLow.-A. C. Jndson. Gr .. nd Rapids. Ohlo.-Thls invention relates to a 
new manner of provhllng a cutter on .. plow lIy extending tbe l .. ndslde be­
yond the front edge of tbe moidbo .. rd . ..  nd to .. new method of strengthen­
Ing .. nd stiffening the moldbo .. rd by extending the st .. nd .. rd cle .. r forward 
into the plow to tbe junction of tbe I .. ndslde and moldbo .. rd. or of two 
moldboards. 
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Patent, Solicitor •• No. 37 Park Row. litrIJ York 
lOO.OOO.-SUNBONNET FOR HORSES.-John Anderson, Brook­

lyn, N. Y. 
100,001 .-SEED PLANTER 'AND FERTILIZER DISTRIBUTER.­J osepb Arrington. LiVingston, Ala. 
loo,002.-PRINTING PREss.-Henry Barth, Cincinnati. Ohio. 
100,003.-PROCEss AND APPARATUS FOR THE MANUFACTURE 

OF IRON AND STEEL .-Henry Bessemer, London. Great Britain.  Patent­od in En!,:land Nov, 10 1868. 

100.004.-HANGING CRANK SHAFTB.-J. M. Beugler, Williams­
port, Pa. 

loo,005.-MANUFACTURE OF WATER-PROOF FARRICS FROM 
WASTE ·RUBBER.-M. W. BeyUJ;.gll. New York city. 

100,006.-CELLAR HOIST OR ]JLEVATOR.-H. L. Bowers, Har­
risbnrg, Pa. 

100,007.-VEGETABLE CUTTER.-W. A. Boyc!en and C. J. Mann. 
Altoon .. , Pa. 

loo.OOS.-COAL SHov�.-J. F. Brewer (assignor to S. Stow 
Manuf .. cturlng Co.) . Plantsvi11e. Conn. 

100,oo9.-0RGAN OR MELODEON ACTION.-J. C.  Briggs, An­
sonia, Conn. 

loo.OlO.-SEAT FAsTENER.-Lorenzo Brown, Odessa, N. Y. 
100,011 .-RECLINING CHAlR.-W. A. Bury, Crosse Isle, Mich. 

Antedated Feb. 17, 1870. 

100,012.-UMBRELLA.-Alonzo B. Caldwell, Syracuse, N. Y. 
100,013.-WATER HEATER FOR GREEN HOUSES.-S. E. Chub-����

oJ�����
.
or to blmself. I.  Y. Chubbuck, .. nd S.  E. Chubbuck. Jr.) . 

100,014.-HEAD REST.-E. P. Cook, Cartersville, Ga. 
loo,015.-BEEHIVE.-H. B. Cooper, Memphis, Tenn. 
100,016.-GRATE BAR.-T. S. Davis, Lancaster. Pa. 
loo,017.-STEAM HEATER FOR BURNISHING IRONS.-J. M. De Lacy. Trenton. N. J. 
100,OlS.-SwITCH SIGNAL.-H. A. Efner and Chas. Boynton, Marshall. Micb. 
loo,019.-JIB HANK FOR.VESSELS.-H. K. Eldridge,Cambridge MasL ' 
loo.020.-DINING AND IRONING TABLE AND QUILTING FRAME. -Thomas Elkins. Albany, N. Y. 
100,021.-MARINE DRAG.-John Faunce, Washington. D. C. 
lOO.022.-COLLAR AND HAME FOR HARNESS.-J. H. Ferguson Greenville Ind . ' 
100,023.-NuT LOCK.-O. S. Freeland, Newport. R. I. 
100,024.-SToVE GRATE.-Geo. Froh, Philadelphia, Pa. 
loo.025.-CHURN.-Heman Gardiner, New York city. Ante-dated Feb . 5, 1870. 

lOO,026.-DoOR KNOB.-John W. Grogan (assignor to him­self and J .. mes Dttffy). Brooklyn, N. Y. Anted .. ted Feb. 12. 1870. loo.027.-.Al'PARATulil FOR COOLING AND PuRIFYING BEER W ATEB. AND OTHER LIQUIDS ,-J . l'. Grttber. New York city. ' 
100.02S.-TmE SETTING AND COOLING APPARATUS.-C. B. Guy, Postville. low ...  
loo,029.-CASK FOR CONTAINING FERMENTABLE BEVERAGES. -Jobn H .. mllton and Robert p .. terson. Glasgow, Great Britain. lOO.OaO.-RAILWAY RAIL.-.Alonzo Hanmer and David Grim Pittsburgh. P ... ; sBid Alonzo Hanmer assigns his rlgbt to P L. Groo' 

Beaver county. ;Pa. • , 
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lOO,031 .-HALTER.-W. M .  Harris, Dixon, Ill . 
lOO,032.-CoRN PLANTER.-G. D. Hayworth, Decatur. Ill. 
l OO,033.-GRAIN DRILL.-Martin Hayden, Dowagiac, Mich. 

Antedated Feb. 12, 1870. 
100,034.-REFRIGERATOR.-Adam Heinz (assignor to himself, 

J. L. Fisber. and G. J. Munschauer) . Buffalo. N. Y. 
100.035.-MEAT CUTTER.-Wm. B. Heintzie, Williamsburgh, 

N. Y. 
100,036.-REGISTERING PUNCH FOR RAILROAD CONDUCTORS. 

-Austin D. Hoffm .. n ( ... signor to himself and Cbarles H. Morse) . Cblca­
go, Ill. 

100,037.-TILL .A.LARM.-A. D. Hoffman (assignor to Chas. H .  
Morse) . Cbl�ago .  Ill. 

100,03S.-ELECTROPLATING WITH ANTIMONY.-James Spoon­
er Howard, Ma.nsfield, assignor to hiIIiself, E. Adams, Jr., Attleborough, T. E. Grover, Mansfield. and N. Carpenter. Attleborougb, Mass. 

100.039.-COMPOUND FOR CURE OF COUGHS, COLDS. ETC,­
William H. H. Irwin. Pbiladelpbia, Pa. Antedated Feb, 5, 1870, 

100,040.-'-CULTIVATOR. - N athan L. Isgrigg, Moore's Hill, 
Ind. 

l oo.041 .-STEAM GENERATOR. - James Jacobs, Maysville, 
Ky. 

100.U42.-PLow.-A. C. Judson, Grand Ra,pids, Ohio, assignor 
to E. O. Judson. 

100,043.-COMPOUND TO REMOVE GREASE FROM CLOTH, SILK. 
PAPER.ETO,-M . B. KOOm (assignor to bimself .. nd G . G. Stetcelee) ,Grand 
Rapids. Mich. 

100.0«:-LATCH FOR GATEs.-James Kindel, Wilmington, 
Ohio . 

100,045.- CULINAR:Y VESSEL.-G. Landrine, Jersey City, N. J. 
100,046.-CLASP FOR SECURING WHIP SOCKETS TO DASH­

B OARDS.-Zephaniab A . F .  Lefebere and James H. D avls, 1'lattsburlS. 
N. Y. 

100.047.-ToOL HOLDER FOR GRINDSTONES.-Philip Leonard, 
Sharon, Pa. 

100,04S.-TREMOLO FOR ORGANS.-John R. Lomas, New Ha­
ven, Conn. 

100,049.-VEGETABLE CUTTER.-G. Lutz, J.  Schultheis, and 
M. Florentln, Newark, N. J .  ' 

100,050.-COMMERCIAL PORTFOLIO.-S. E. Mandlebaum, St. 
Louis. Mo. 

100,051 .-HARvEsTER.-Jas. McCaffery. Waterloo, Iowa. 
100.052.-DUMPING WAGON.-Edward Miller. Milwaukee,Wis. 

Antedated Feb .  11. 1870. 
100,053.-SERIES OF Dms FOR FORMING THE HEADS OF KING­

BOLTS .-R. R. Miller. Plantsville. assignor to himself and J. B. Savage. 
Southington, Conn. 

loo.054.-SMUT MILL AND SEPARATOR.-John Mills and A. G. 
Waldo. M ilwaukee. Wis . 

100.055.-SPIKE FOR RAILWAys.-James Montgomery, New 
York cltr, 

loo,056.-.BALANCE SLIDE VALVE.-Geo. R. Moore, Philadel­
pbl ...  Pa. 

100.057.-0INTMENT FOll. BRUISES, BURNS, ETC.-J. T. Mul­
key. Walton's Ford. Ga . 

100,05S.-RAlLWAY OIL CAR.-S. W. Murray and B. P. Lama­
B(Jn, Milton, Pa. 

loo,059.-PAPER FEEDER. - Oliver Norelius, Minneapolis, 
Minn. � 

100,060.-STAY FOR TRUNK LIDS.-D. C. O·Conner. New York 
city. 

100,061.-WINDMILL.-Walter Peck, Rockford. Ill. 
100.062.-WASHING MACHINE.-Benjamin Pine. New York 

city. 
100,063.-TANK FOR RENDERING LARD.-David Pinger. St. 

Joseph, Mo. 
100,064.-FRICTION CLuTcH.-F. A. Pratt (assignor to Pratt, 

Whitney & Co . ) .  Hartford. Conn. 
100,065.-DRA WBRIDGE.-T. W. Pratt (assignor to himself and 

Boston Macblne Co.) , Boston, M .. ss. 
100,066.-STEELYARD.-William B. Preston, North Chelsea, 

Mass. 
100,067.-PICTURE' ENVELOPE. - Robert Price, New York 

clt�. 
loo,06S.-THOROUGH BRACE.-James E. Requa, Sonora, Cal., 
100.069.-BoOKBINDING. - George H. Reynolds, New lfl1lilt. 

citr· 
100,070.-WARPING MACHINE.-R. C. Reynolds and Cyrus' 

I .  B .. rker, Lewiston. Me. 
100,071.-PRQcESS OF BLEACHING AND CLEANING VEGETA­r

8
�� FIBERS .-E . T . Rice, New York city, Antedated Febrnary 1 0 .  

100,072.-INSTRUMENT FOR DRAWING GEOMETRICAL LINES. 
-Wm . Ritchie, Wilmington. III. 

100,073.-STOVE SHELF.-John R. Robertson. Syracuse, N. Y. 
100,074.-WEATHER-STRIP.-Horace A. Robison, Cleveland. Obio . 
100,075.-SASH HOLDER.-Charles W. Rockhold, Peoria, Ill .  
100,076.-CHURN."-Rice Farrar Ross, Marshall county, Miss. 
100,077.-TRUNK STAY.-Edward Semple, Chicago, Ill. 
100,07S.-HARVESTER RAKE.-D. B. Shirk. Brunersville. Pa. , 
100,079.-FAUCET FILTER.-Montgomery P. Simons, Philadel-

pbla. Pa . 
100,OSO.-PORTABLE GAS GENERATOR. - Wm. Snodgrass ( ... slgnor to himself and J. M. Browne) . Macomb. III . , 
100.OS1.-COMPOUND TO BE USED AS AN ARTICLE OF DIET.­W. D. St . Clair. Cblca!!,o. III . 
100,OS2.-LEATHER-ISPLITTING MAOHINE.-Caleb S. Stearns, Marlborougb. Mass. Antedated Feb. 12, 1870. 
100,OS8,-SPRING CHAm FOR CHILDREN.-Mathias Stephan, Canton. Oblo . 
100,OS4.-WATER RAM.-K. W. Stetson, Kingston, Mass. Antedated Feb. 18. 1870. 
loo,OS5.-STEAM GENERATOR.-C. J. Stolbrand, Columbia" s.  c. 
100,OS6.-STEAM WAGON.-E. P. Talcott. Blair, Nebraska. 
100,OS7.-CAIiIE FOR CURING AND TRANSPORTING TOBACCO -G. E .  Tuckett. Hamilton. Canada. 
100,OSS.-HoRSE POKE. - Myers J. Van Aken Sturms Mich. ' e- , 

loo.OS9.-SAW-GRINDING MACHlNE.-George Walker Mid-dletown. N. Y. ' 
100.090.-STEAM AND Am ENGINE.-G. Warsop,Nottingham, Eng . Patented In England. Sept. 8, 1868. 
100,091 .-MALT KILN.-John G. White. Albany N. Y� A.n-tedated Feb . 17. 1870. 

' 

100.092.-CAR COUPLING. - John Whiteford, Pond City , Kansas. ' 

100,093.-SAFE.-L. F. Whiting and Franklin Smith Boston ' Mass. J J 

100.094.-BoLT FEEDER FOR' MILLS,-B. A. Wing Galesburg , Mich. " " 
000,095.-DEOXIDIZING A�D CARBONIZING IRON ORES.-C • .  Adams. Pbiladelpbia, Pa. 
100.096.-VULCANIZED RURBER HOSE.-H. A . .Alden, Mattea­wan. N. Y . . ..  sslgnor to the New York Rubber Co.  100,097.-HAND-MOTlVE CARRIAGE.-J .Allgaier Philadelphia ' Po.. " 
100,09S.-WHEELBARRow.-Henry Alter, Lakeport. Cal. 100,099.-PHOTOGRAPHIC SCREEN.-J. A. Anderson Chicago ' m. ' 
100,lOO.-BROADCAST SEEDER.-William S Archer Dayton , Ohi� • , , 
100,101 .-RAILROAD SWITCH.-Jno. L. Arms. St. Louis. Mo. 100,102.-PoTATO CULTIVATOR AND DIGGER.-W. , J. Avery and Tunis Laberteaux. Marshall townsbip , Mich. 100.103.-CoAL ELEVATOR.-A. S. Bailey, Chicago, Ill. 100,104.-HoRSE HAY RAKE.-A. B. Barnard Worcester . M� " 
loo,105.-COTTON PRESS."-Charles J. Beasley, Petersburgh" v... , �  
loo,106.-ALARM GW.-C. J. Beasley, Petersburgh, Va. 100,107.-HoT-AIR FURNACE.-Oscar Bellman and John W' ., Ga.rver, Bagerstown, Md. 
lOO,lOS . .  -PAINT BRUSH.-C. S. Benjamin and Edward Story Wasbmgton. Ill . ' 

100N�0J..-MANUFACTURE OF PAPER.-E. B. �ingham,Newark, 
lOO,llO.-HEATER AND VENTILATOR.-Geo. W. Blake New York cltf._ ' 

100,111.-MACHINE FOR GROOVING SHEET METAL.-C. F ., BlIesenlck. Providence. Pa . 
loo.112.-NEEDLE FOR SEWING MAOHINE.-Jolm L. Boone SaIl Francisco. 11 .. 1. ... 
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100,113.-STOP COcK.-Joseph Breeden, Birmingham, Eng. 100 .175 .-GRI NDER FOR HATTLER FOR CLEANING CASTINGS. 

Patented in England, Feb . 23, 1869. -Gp.orge Mil ler ,  Johnston, It. 1. . 
1 00 1 14.-CLOTH ES DRYER.-Benoni S. Brown , Chicago, Ill. 100 ,176.-JACK FOrt CAI:RIAGE SPRINGS.-R. R. �1Jller,Plants-
100

'
115 T S W B II b k N J ville ,  Conn.,  aSSl!(llOr  of half mtere,t to J. B. Savage. , .- UBE TOPPER .- m. rown, 0 0 en, . " 160 177.-F'IFTH.· WIIEEL HEAD FOR CARRIAGES .-R . R. Mil-100,116.-SEAT FOR CARS , ETc.-:-James Casseday (assIgnor to ! I'er, Plant"ville,  Conn . ,  a.,ignor of half 

I
ntcl'est}o .J. B. Savage. him;:,elf and J .  D .  Holt) . PhiladelphIa, Pa. . k ( '0'  I 100. ,178 .-DIE �'OR FOR�nNG HEADS 01' h.ING-BOLTS .-F . B. 

100,1 7 1 .-PoRTABI,E FURNACE.-Thomas ChadwlC aSSl"nor I Morse, Plan tsvil le,  Conn. for onc half his rl!>ht to F. W. Cozad) ., Newton,low.. 
M 100,179.-DRIVE \VELL TUBE.-J. M. Mott , Chicago, Ill. 100,,118.-BLIND i:lLAT.-M. W. Clark, \\ orcester, ass., as- 100 180.-HoRSESHOE.-A . L.  Murphy, Philadelphia, Pa. •• gnor to R. Ball & Co .  . 100

'
181 H , . , . E h . M 1'S Creagers-100,119.-ALTITUDE INSTRUYENT.-Hall ColbY,NewYork mty, ,. .- AR' ESTER lJROPPER.- P ralm ye , . 

f�' assignor to himself and G. G. C olby, "rashington, D. C. t\)\\ll, Md. 
r R ., 100,120 .-FEATHEIt HENOVATOR.-Abel D. Cook and James 100,1t;2 .- WAT!"R FrL fER , LI�U()R COOLER, AND .EE RIGER-

Graves, New Madrid, Mo. ATO;-.-- W. F .  NickelR, PhiladelP;1l3 ;Pa . 
100,121 .-ClIILDItEN'S CARRIAGE.-William E.Crandall, New 100,183.-CULTIVA'1'0H.-.�. B. C. N�sbal�m, Sacramento, Cal. 

York cily. . 100,184.-SAFE.-D. O. PaIg-e , DetrOIt , MICh. 
1 00 122.-vYAGON SPRING.-.T. N. Crannell, ChampaIgn, Ill. 1 100 1 85.-BHIDG E.-C. H. Parker, Boston. MaRS. 

Antedated Feb . 11, 1870. : 
P '1'  N Y ! 100:186.-CAP ]'OR METALLIC CANS .-G . H. Perkins, Brook-100,123.-BAG ROLDlm.-Leonard Crofoot, aVl lO�, . .  lyn, N. Y. 

100,124.-COMBINED MOWING MACHINE AND HAY 'I EDDER.- 100,187.- W AGON.-Eli Petteys, ChestQrtown, N. Y. .T. H. Dater, Eagle �1il1e. N. Y .  
P 100,18fl.-SUES01L PLOW AND SCRAP.EIt COMBINED .-J . Rey-100,125.-MACHINE FOR HOLLING CAR-COUPLING INS.- nolds, Crystal Springs ,  Miss. Wm. Dav�s and Joseph While, Cleveland, �h!O. 

Antedated 100,189.-ERASER A'rTAcHMENT FOR PENCILS, ETc.-Geo. H. 100,126.-F AUCE1'.-J. M. A. Dew, ChIcag-o, Ill . Hicl, .rds. New York city. Feb. 18, lBl0 . ' H' 100 ,1!l0 .-\YAGON SE.�T.-D. H. Richardson, Henrietta, N.  Y. 100,127.-MoDE !OR FORMING BLOWN GLASSWARE .- rram 100,191 .-LIFE HAF'l' .-John Rider, New York city. Dll1away. Sandw1ch, M as.. 1 00 1 9') C C H S R t M P 100,128.�COMBrNED COTTON CHOPPER AND C1:LTIYATOR .- , ,,.- AR ·OUPLING.- . . 00 , ' uney, a. , J ohn D. Dunn. Griffin, Ga. . lQ0,193.-BoAT-DE'I'ACHING ApPAHA'I'US.-John Ross , tian 
100 ,12iJ .-GATE .-Chal'les H. Eg-gleston , Marshal, �hch. Francisco . Cal. . T • 100,130.-WATCII REGULATOR.-D. \Y. Eldredg-6l, Boston, 100

c
,,194.-\VARDROBB HOOK. - J. B. Sargent . � ew Haven, 

:MasR onn. 
100 13i'.-MANUF'ACTURE OF COPPER AND IN SEPARATING 100,195.-LoCJc-Zebadiah Sargent, Hochester, N. H. 

';TIIER ME'rALA TrrEREFRO>f.-J . B .  Elkington, Birmingham, England . 100 ,1!l6 .-SEPARA'fOR TO BE USED IN DISTILLING LIQUORS . 
Patf'nted in England ,  November 3, 18fJ5. • -George W . Shaw, Buffalo ,  1';. Y. 

100,132.-CONSTRUCTION OJ;' CHAIHS .-H . H. Evarts, ChIcago, 100,197.-ApPARATUS FOR TOWING RAFTS, ETc.-E. O. Shep-
Ill. 

d d ardEon, St .  Louis ,  Mo.  T 100,133.-BEDSTEAD.-H. H. Evarts, Chicago, Ill. Ante ate 100,198.-PAPER-Box MACHLNE.-Daniel Simmons, Jun., N ew !?ebruary 14, 1870. Yock citr. 
100,134.-STREET PAVEMENT.-E. M. Fowler (assignor to H. 100,19t1 .-DITCIIER AND GRADER .-J . G. Sisson and Lark De-G. McGollcgal) , New York city. lana, Arcola, Ill . ,..,. 
100,135.-MACHINE FOR CUT'I'ING SOAP INTO SLAEs .-Joseph 100 .200.-HARVESTER RAKE.-E. \V. Skinner, Madison, \Vis. 
. Gall�po Cohoes, N. Y. 

Ohi . d 100 ,201 .-BuAKE AND HATCHET FOR ELBVATING AND Low-100,136.-BRICK MACHINE.-B. :M. Gard, Urbana, 0, an E llING B1;CKETs .-Isaac T .  Smith, Uichmond. Va. ri. It. Gar,d . Chicago, IiI . . . lCO ,202.-;:-< EGATIVE PLATE FOR A "  SMEE" BATTERY.-Lu-100.137.-8TRAINER FOR COFFEEPOT.-C. L. Chlpatnc, IIy<le ther L. Smith. Brooklyn, N. L Park, Mass. , . 10(l ,203 .-S'EAM ENGINE GOVERNOR . _ William Smith, 100,138.-BAsE BUnNING STOVE.-·J. H. Goodfellow (aSSIgnor Plli l adelphia, Pa. to h!mse� an� H. S'
, 
Goodfellow),  1'r�y. N. Y. , 1\f 100.204.-1�AILWAY CAR COUPLING.-Elias F. Sneider, West 100.13J.-�Ev; ING MACIIINE.-" m. O. GrO\ er, Bost?n , "' ass. Penn. P" . Antedated .'ehra.ry 16, 1870. 

100,140.-Gmp PULLEY.-A. S. Hallidie, San FranCISco, Cal . 100 205.-FuRNACE.-Thomas Speakman , Camden, N. J.  
100,141 .-STEAM GENERATOR.-Joseph HarrisOll, Jr. , Phila- 100:206 .-SHIF'flNG BAR FOR SLEIGHS.-A. J.  Spencer, Mid-

delphia, Pa. dIeto',Yn, Conn. 
100,142.-WINE PJt:IIJSS.-C. F. Hartma,nn, Nazareth, Pa. 100 ,207.-FAs'rENING FOV. OVERSHoEs.-Helcn Ekin Starrett , 
100 14:1 -SKYLIGllT -GeorO'e Haves. Now York city. L,wrence, Kansas. ' 

. 
100 '144'-FEED-WA�ER PU�IFIER FOR STEAM GE:�[EHATOItS. 100,20tl.-MANUFAC'rUHE O<? GAS FROM PETROLEUM.-Levl ....:..-H. K. Hazlett, St. Louis , Mo. Stevens,  vVa.shington "city, D.  C .  

yo t "  100,145.-HEDGE AND TREE TmMMER .-C . E. Healy, New 100,20D.-F,)I,DING CHAIR .-,Alexander " . Stewart, Glasgow, 
London Ohio . • Scotland. Antcdat'Jd Augt1�,t 2· ... , 1SGt). • 

100 146.-':'R_ULWAY CAR COUPJ,ING.-T. H. Herd, Allegheny 100,210.-MECHANICAL LEECH . - FrederICk A. Stohlman n, 
Cits:. Pa. �i.���1�rc1 �\

.�to�S�la��:l
r�w H. Smith , New York City, aS3ignors to 

100,147.-COUPJ,ING CARS.-Tho;nas Hess. �Ve8t Bonn , Pa.
, 100 .211 .-HEATING AND VBNTILATING ApPARATUS.-B . F. 100J48.-METALLIC ROOlnNG .-Thos. N . HIckcox, Brookly n , Sturtevant , JUlnrti(]a Plain , �I a s s .  

100N1· Y. 
R S E J W 11' 11 J "" d 100,212 .-GRAIN DlUEH.-B. F. Sturt6Yant, Jamaica Plain, , 4ii.- OTARY TEAM" NG lNE.- . . ' I , eilerson, an Mass. Thomas Hohert" Panora . Iowa. . d 'd 100.213.-PACRING FOR P ISTON RODs .-Charles Thayer and 100,150.-LoCK FOR \VAGON SEAT.-Edgar HItt, Poun rl ge, David lIIcT'herson, Rome, N. Y. N, Y' . 100 ,214 . -WASIIER I" OR SOREW BOLTs.-Nathan Thompson, 100.151.�MASTS OF V ESSEI,s.-Edgar E. Holley, Now York Brooklyn, N. Y. city. . , 100 215.-CORN PLANTER.-E. A. Thrush New Kingston, 100,152.-QUADRANT AND SEXTANT.-Fredenck Holzach,N ew N. Y. 

' 
Orl"ans, La. 

A II H t' t t::l 1 b 100,216 .-SCREW PROPELLER. - Charles G. Tocnse, Jersey 
100J53 .-SWNAL Al'PARAT1:S.- . . un lllg on . ""a es urg, City. N. J. assl2nor to Wm. McKee. Neponset . IiI. 100,217.-EsCAPE;\IENT FOR TIME Pnwgs.-Michael Tromly 100,154.-GRAIN CONYEYER .-Olof Johnson and C. O. Wall , (""Ignor to himself and W. L. IIa<brouck) , Cincinnati, Ohio. . Ga�'::.a ,  I ll; Antedated February 16, 18"10. . C 1 100 ,21tl.-SHEAIts.-Fricclrich Glrich, Brooklyn, E. D., N. Y. 100,1 .�,).-EGG BEA;ER.-Frank Krandelt. San FranCISCo, a .  100.21!l.-FmTIT LADDER-James H .  Verit�·, Lansing, Mich. 100,lo6.-STEAM CLOTHES WASHEIL-}1. T. Lamb , Dayen· 

100,220 ,-AuTOMATIC LA'fCHJJ:s.-Edward Voigt, Philadel-p " rr;, Iowa. 
b N Alb ph ia Pa 1 00,157.-PITMAN CONNECTION.-S. T. Lam , � ow any, 100,22i ."":GEARING FOR HARVES'fERS. _ A. H. Wagner, Ind. 

H S T L b 1\T Cilicago, I ll . 100,158.-PITMAN JOINT FOR ARVESTERS.- . . am , �, ew 
100 222.-lYL\CHIN E Fon �IAKIN(} HORSESIIOES.-J ames T. Albany, Ind.  "IT .  S T L b N Wal ker, Alb any, N. Y.  100,15iJ.-PITMAN JOINT FOR uaRVESTERS.- . .  am , ew 100 ,22:J,-::lIIINGLE MACIIINE .-Gustavus Walton, Minneap o-Alhauy, Ind. 

J L C t B kl lis Mlnn 100,160.-S0LDERING MACIIINE.- os. e om e, roo yn .  100 ,224 .-ApPARATUS FOR PRODUCING BUTTER FRmi CHEAlIf. N. Y. 
"M - Stanton D Warner. and Owen W. '1'llOmas. Uichmond. Ii l . 100,161.-RuFFLING ATTACHMENT FOR ",EWING ACHINE.- 100 225 -CANCELLING 81' �MP _ Wm. A. Wheeler New York A. M. LeSlie, Chicago ,  Ill., assignor to himself and Cornell, ·Ward, and ' " . ..... Io.i ,1. ... • , 

Comi.ngs Cl ty • . . • f 
100 162 -PUMP --G \V Low Ravenna Ohio. 100,226 .-HoOK FOR HARNEss.-Abner WhIte, � aeon, Ga. 
1 00 :163 :-MANUFAc�UR� OF

' FER1'ILI�ERS FROM ANIMAL 100.227.-REVOr.VER.-Hollin White , Lo�oll, Ma�.s. 
SUllSTANCEB .-Orazlo Lugo. Baltimore, Md. 100 ,228 .-BnooM BRACE.-Freeman O. W Illey, '" 11mette, Ill . 

1 00,1 64.-CI,AMP FOH STAY-LOG.-J . N. Lyman, New York 100 .229 .-SAND PAPER HOLDER FOn FINIS HING THE SOLES citv. . OF BOOTS AND SrroEs .-Herbert L. Willis , South Easton, )fas8. 
100,165.-STONE AND STUMP EXTRACTOR.-J. B. Lyons, Mll- 100 ,230 .-MAOlIINE FOR MAKING .!S AILS AND SPIKES.-

ton, Conn . Thomas 'Vood,  Matteawan. N. Y.  
100,l66.-PUNCH AND PREBS.-\V. Stinson Lord, Crawford, 100,231 .-Dl'l'ClmR.-C. F. 'Voodruff, Newbern, Tenn. Miss. , M 1 V' " 100 232.-REVF.RSIBLE PERCOLATOR. - Ramnol \Voolston, 100.167.-RoOFING AND l' J,OORING.-P. N.  ac my, ll'glllIa Vincento ,,'n ,  N .  J "  and Wm.  Corfield. Philadelphia, Pa. City, Kevada. 0 E "1 11 (

. " 100 2:)3 -HOOK FOR HAnNEss.-Gustav Bernd and Adolph 1 00,1 68.-PoTATo DIG GER.- . . "'  a ory aSSIgnor lor ont;) Bc�n (i ,  �lacon, Ga. hul! ilis r\fht to ti. B. I,uSI,) , ButaYi,. N. Y. . 100.234.-UAP l" OR POWDER BOXES USED FOR DOMESTIC 100,lU!).-F BNCE.-HarrlS H. Margeson . San FranCISCO, �al. PunposEs .-Henry A. Bartlett ,  Philadelphia. Pa. . . 100,170.-SHIi:EP Sl'IEARING TABLE.-J. R. Marshall, Manon , 100,235 .-GItAIN DRYER.-B. F. Sturtevant, JamaIca Plam, 
Pa. 

H L 
Mass. 

100,171 .-ExTENSIBLE GAS TUBE FOR CHANDELIERS.- . . 100,236.-PRESSURB BLOWER \VHEEL.-B. F. Sturtevant ,  J a-
McAvoy (assignor to himself and �amueI Ault , Jr.) , BaltImore, Md. An- maIea Plain , }:[ass . tedated Fehruary 10, 1870 . TT es c ,_ 100,237 .-PRESSUHE BLOWER WHEEL.-B. F. Sturtevant, J a-100,172.-IMPLEMENT FOR c; NDER- UTTING AND ,ORES 1-1 maiea Plain. Mass . FLASKs.-Wm . L .  McDowell, Philadelphia . Pa. 

T J 100 238 -HOT-AIR BLOWER. - B. F. SturteYant, Jamaica 100 .173 .-CAR COUPLING.-E. T. McKean, Hammonton: N . . Plain: Mass. 100,1 '74.-S0LDERING FUHNACE."-John McPherson,BaltImore, 100.239.-PRESSURE BLOWER.- B. F. Sturtevant, Jam aica 
Md. Plain .  Mass.  

____ - .� ____ iE2_ 

L MARCH 5, 1870. 
100,240.-COMPOUND AIR-HEATER AND STEAM CONDENSER. 

-B. F. Sturtevant, JamaicaPlaln, Maos. 
100,241 .-COMPOUND AIR-HEATER AND STEAM CONDENSER. 

- B .  F. Sturtevant, .Jamaica Plain, Mass. 100,242.-COMPOUND AIR-HEATER AND STEAM Cmi·DENBER. 
-D . F. Sturtevant, J amaica Plain , }Iass, 100,243.-UNITING TUBES '1'0 TUBE SHEETS.-B. F. Sturte­
vant, J amaicn. Pluin, Ma�B. 

----
REISSUES • 

3,847.-INSULATOR .-Louis A. Cauvet, New YOl'k city.-Pat­
ent No , 48,908, dated .July 25, 1865 . 

3,848.-WEATHER STIUP.-F. C. Gridlev, Hudson, Wis.-Pat-
ent No. 5G.20�, dated Jnly 10 , 1866 . • 

3,84H.-MACHINE FOR ENGRAVING CALICO PRINTER'S ROLL­ERS.-.Jolm nop e .  Thomas Hope, .and Heber Le Favour, Providence county . R. 1. ,  R8signeeR .  bv mesne assie-llments. of  John Hope and 
Thomas Hope .-Patt'nt :N"o . 13,462, dated Angust 21, 1855. 

3,850.-MACHINE FOR ilENDING \VOOD.-Wm. P. Letchworth, 
Buffalo ,  N. Y. Patent No . 81 ,095 . dated August 18. 1S68. 3,851 .-TILE MACHINE.�F. 1\1. Mattice, Detroit, M.ich.-Pat­
ent No . 20.2E6, dated May 1S. 11l1i8. 

3,852.-WUENCH.-The Collins CGlmpany. Collinsville, Conn., assignee of Ludns .Jordan and Leander E. Srnith .-Patent No . 50,ll64, dated October 10, 1865. 

DESIG.ri lS. 
3,854.-0RNAMENTING GLASSWAHE.-Thomas B. Atterbury, 

Pittsburgh,  Pa.., assignor to Wm. Doyle, Birmingham, Pa. 3,855.-0RNAMENTING GLASSW ARE.-J ohn Bryce, Pittsburgh, Pa. 
3, 851l.-PIANO CASE.-George H. Davis, Boston, Mass. 
3,857.-LAMP CIIIl\INEY.-Edward l!'oster, Boston, Mass. 
3,858.-CASTER.-George B. Garrett . Philadelphia, Pa. 
3,859 to 3 ,861 .-STOYE PLATE.-.!Sicholas S. Vedder, Troy, 

N. Y. Threc patents . 
3,8[\2 to 3,866 .-STOVE PI,ATE.-Nicholas S. Vedder, Troy, :!'L Y . •  and robins S. Heister, Lansin g-burg , N. Y., assignors to Nicholas S .  Vedder. Five Patents. ' 
3.867.-STOVl!J PLATE. - Nicholas S. Vedder and Francis TIitchie , Troy, N. Y •• 3t:!signors to Nicholas S. Vedder. 
3,868.-PHESSURE GAGE CASE. - Edwin A. \Vood, Utica, N. Y. 

Inventions .Patented in England by AlDerl�an8. 
[Compiled from the " Journal of the Commi�sionerB 0t Patents .") 

PROYISIONAL PROTECTION FOR SIX MON'I'HS. 
130.-WOODEN PAVEM:EYTS AND CGTTt�G THE BLOCKS 'fHEREFOR.-W. W. Ballard, Elmira, N. Y. January 15 , 1870. 
143.-GAs BURNER.-Augustus Hubbell, Washington, D. C. January 18, 1870. 
190 .-.IoURNAL BE .• RmGS, ETC . -Stnart Gwynn, New York city. Jannary 

21 , 1870. 

213.-MoWING .A.ND REA]� rNG .MAcnlNE.-W . N .  Yost , F. W. Andrews, L. Stewart, and H.  A. Hutson, PsullsylY,lnia, U. S. January 22, 1810. ' 
220 .-KNITTING MACHINE -G. H. Harding, NewYorll: city, and P. Wright, Glasgow, Scotland . J auuary 25, 1870. 
221 ,-ANTI·FnrcTION ROLI,ERS.-W. n. Scott, New York city. Jannary 25, 18,0. 
235.-FuRN ACE GRATES AND W ATX}? H.EAT.ERS.-C�E. Hutaon , Commerce. Mo. January 26, It:70 . 
236. ·-PRF.l�AR [SG SrRFACEf:! FOR SKATING IN ALL SXASONB.-M. J. Buja�, New YorJ, city. Jannary 26 . 1870. 
2GL-MECHANISM Fon SPINNING WooL.-D . Golf and D.L. Golf, Pawtuck­et, H. I. January 28 . 1810. 
27H.-ApP ARATUS FOR PRODUCING ROTARY MO TION.-A . O. Waterhouse San FranCiSCO, Cal .  .January 3 1 t  1810. 
294 . -SEWING �lACIIINE NEEDr�ES AND NEED LE ARMS.-G. A. Lloyd, San FranCisco, Cal. February 1 , 1810. 
297.-WRENOH.-A. G. Coes, Worcester , Mass, Febl'uary l, 1870. 

APPLICATIONS FOR EXl'ENSION OF PATENTS. 

J,ocK.-Williarn Henry Akins , Ithaca, N. Y., has applied for an ex�enslon 
of the above patent. Day of hearing April 27. 1&7D. 

COXTHTUOUS SHEET �IETAL LATHING SnRFACE.-John B. Cornell, New 
York city, has petitioned for an extension �f the above patent. Day o( 
Ilearial( April 2'1, 1870. 

VENTILATING DAMPER FOR STevEs.-�Jobn Magee,  Chelsea., Mass., hs. petitioned for the extension of the above patent. Day of hearlnv May 
4, 1870. 

GRINDING CrnOULA1t SA-w8.-WllIiam Clemsen ,  Middletown , N. Y., hal 
applied for an eytenslon of the ab.ove patent. Day of hearing; May 11, 1870. 

CO'l"PLING FOR VEIIICLE8.-Harvey Miner and Henry M. �tcven8, New 
York city. and Mary Saundcrs, H.stlngs, N. Y., execntrlx of William H. 
Saunders, deceased, have petitioned for an extension of the above patent .. 
Day of hearing May 11, 1870. 

ELASTIC BOTTOMS FOR CHAIRS AND OTHER ARTICLEs .-LYi!ander Spoone r 
Boston , Mass., has applied for an extension of the above patent. Day of 
h earing May 18, 18iO. 

NEW BOOKS AND PUBLICATION S. 

METAL TRADES' DIRECTORY. 
Symonds, Went worth & Co . , No . 19 Central street, Boston, Mass . •  will 

publish , early the en.:ming spring, a directory of the iron .  steel, and bard� 
ware and metal trades , and their colla�el'al branches of business ; 1� will 
embrace a complete list of the manufacturers Importers, wholesale and 
retail dealers, j obbers, commission m erchants, and brokers Gf iron, steel 
shelf, and builder't, hardware, tools. agricultural implements, machinery. 
stoves , castings, wire , tinman's supplies and tools, railway, steamboa.t, 
machine and carriage maker's supplies ,  saddlery, hardware , safes, locks, 
steam and gas fixtures, cabinetmaker's and undertaker'S trim mings, fire­
arms, cutlery, plumber's materials, and all goods manufactured in whole 
or In part from the baser metals. The puhllshers desire the address of the 
machillists) iron founders, and metal workers and dealers throughout the 
country. 

A MANUAL OJ!' I EVEHY 

ElectTo-Metctllurgy: I Merch��;a:Ed�����a:cturer Iron & Woodworking 
GEolc\'j:f��(iNi��:r.mG�,ei4oacgn�:����·���·YOrk_ 

'l h e value Of the SOIENTIFIC AMERIOAN as an adverti-8fng 

medium cannot be over· estimated. Its circulation i:� ten 

times greater than that Cit any 8lmilar journal now vub· 

Zished. It goes �nto all the States and TerritQrie8, and i8 

read in all the vrincipal librarie8 and ,·eading·roams Q! 
the world. We inVite the attention of tho8e who Wish to 

make their business known to the annexed 'rates. A bu,'\j­
ness man wants something more than to see his adverti8£' 

ment in a printed new8]Japer. 11e want8 circulation. 1j 
it is worth 25 cents per line to advertise in a paper Of three 

thousand circulation, it i8 worth $2'50 per Une to adVlYl't!8e 
in one Qf thirty thou-8and. 

INCLUDING the Application of the Art to I ,f;:1tenc� l Cutter ManufacturingProce8ses. By.JA>IEs NAPIER.  FOll1'th ,,", . � 
' THE AMERICAN FAMILY 
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sY, KNI T TIN G MA G HINE Y;����ii�r����-;�As:g�rr �!s���t1,��' p���1r!�Ui��. ot�1:�: i 
trutype processes ; M.iscellaneous applications of the I pr()e€',sR ot coatin.� with copper ' Bronzing ; Deposition . Is presented to the public as the !Lost Simple,Durable. 
of meta.l s upon one another i Electroplating ; Electro- The Dies can be operated :vithout any difficnlty by any Compact and Cheap Knitting MaC'hine ever invented 
gil ding ; Results of experiments on the depo�ition on person of the least mechanlC.al skill ; they cnt equally PRlCE, ONLY $25. - . 
other metals 8.8 coatino-8 ' Theoretical observatIOns. well bra!'s, copper, and paper,  and th ey �re the only This machine will run either backward or forward l::> , • dnrable dies, of low cost , eyer made. Useo by the Sten� with equal faCility ; malres the same stitch 8 8  by hand, cil trade. L.  S.  METCAIJF, bnt far ,superior 'in every respect. WILL KNIT 20,000 

RATES OF ADVERTISING. 
Back Page - • - • $ 1 '00 a line. 
In .. ide Page - - - - • 75 cents a line. 

Angraving8 may head adverti.8eme;ntg at the same rate per 
Une, by nUla"lu·ement. a8 the letter�pre88. 

nr ,The ahove or any of my Books sent by mall , free of 
��f�:g;{i abTl�Arg��

i
i

a
��

n l;l���cliY :;; ��i�;���� BOOK�. 81 pp. 8vo, now ready, complete to Feb. 15, 1870, will be sent, f'r!]e of' postage, to any one who will favor 
me with hib address. 

HENRY CAltEY BAmD , Industrial Publisher. 
tOB Walnut st. ,  Philadelnilla. Pa. -�-----

LATHES AND TOOLS fvr sale, Suitable 
18 3 2 SCHENCK'S PATENT 18·70 :l300k1;;;;\1 

�:ass FinISlIerS-"eCln.d�1fr��·. GE1Pt&: Cb .
84 

t • WOODWORTH PLANERS • j • And Ho·sawing Machin es, Wood and Iron WorJ> ln .� �I a· Evet'y Man hu; Orzvn chinery. �'ngines, l,l0ilers. etc. ,TOHN B. SCHESCK & 
. T o  , '.' • 

SON, Matteawan . N .  Y . . and 118 Liberty st , New York. P RIN'l'ER-"" lth one of oUl' presses,and tbe 
material accompanying i t ,every man can do hiFl own 

El t Pl t printing, thus ��tv ing much time and expense. Circulars To ec 1'0- a e·rs. c.ontaining fu\l information about the'e Pros�eB. price� , - recommendatIODs,etc . ,'l l ailed free on appl icatIOn. SpeCI-

BATTEHIES, CFIEMICALS, AND MATE. I I IALS, in sets or single, with books of instrnction 
manufactnred and sold by�THOMA8 HALL, Manufactur. ing Electrician , 19 Bromfield st., Bostoll, Mass. Illus­trated catalol:ne sent free on application. 

men books of types, cuts, borrlers. e1 c., etc . .  10 cents. 
ADAM� PHESS CO . .  53 Murray st. ,  New York. WnOUGH'f-Iron Pipe tor Stearfi,"-Gas, and 

Ji'lttingB;Ve��":r; BrJ8'H�01�J.'cli6H�� SJgKncg���. �?n 

Stencil Cutter and :M anufacturer of Stencil Goods, ST ITCHES IN ONE MIXUTE, and do perfect work. It will 1 01 Union st., Boston, Mass. knit a �air of stockings (any size) in less than half an 
OF]'ICE OF THE BUFFALO CITY WA'!'ER WORKS, � 

BulIalo,  Fcb . 21, 1�10. 5 
Sealed Pl'oposals 

'l"XT ILL BE RECEIVED at thi s Office until 

fO� Yon :f������' �����f15;�ol;�7tOhe a���n�;g1
o

cii��8e�'f 
these worl\:�, under tile Erie Canal, Blaclr Rock Harbor, 
an d the Nl lJgara River . fo,l' a diBtance !If sev�n hUl!dred 
(700) feet from said Pnmpwg H�lUse,wlth an mle.t pIer at 
the termination of said tnnnel ill the N iagara Hlver, op-
P�I!�:��

d
dP�g��lfi�,�f{6�l�e'may be examined at this of­�i�C;; i� 8peciflcations win be �(�t�kiF�gHl�! flili},it�a-

ALl';XANDER BRUSH, I 
CHANDLER .T, WELL,;, 1 Commissioners . 

__ .T��
_
' S

_
H_Y_

A!, . . ____ _ 

J T. PHILLIPS, Practical Millwright and 
• Engineer. No. 13 Adams st., Brooklyn, N. Y. Best 

of References Given, 

�)��. a;} Irf�ldk6}t
c�I�:8ee 

o�r °jne�:OI�i�no���boerdc:���: ��� ��e:id;�we��, 1��I�d����c�t�c����1n�i��p�����f�ret�!. 
purses, mu:l:I's, fringe, afghans, nubi,as, undersleeves, mit­
tens, skatinlr caps, lamp wicks, mats, I}ord, undershirts •. 
shawls. j i1 cke.tR, cradIc blanket8, leggins, suspenders,. 
wristers, tidieR, tippets, tufted work, and, in fact,an end· 
less variety of articles in every�day use, as well as for' 
01�I!�'8�r�5 '1'0 $10 PER DAY can be made by an on", 
with the American Knitting Mnchlne,knitting stoc{ing8l. etc . ,  while expert . operators can even make more, knIt­ting fancY \" ork. WhICh always commands a ready sale .. 
ce�tsR�';flf,�, £�rb�C

ll
em�i: t'll�0���I�i��1� ��rt;f� 

a small expense ,  ana �nitting it into socks. two or three 

�iU�6Sr��.Eo�1��gbin��:������d. On receipt of $25 lf6 
We wish to procure active AGENTS EVERYWHERE, 

to whom the most liberal inducements wlll be offered. 
Address 
American Knit!ing Machine Company, 

BOSTON, MASS., or ST, LoUIS, Mo. 

© 1870 SCIENTIFIC AMERICAN, INC.



MA.RCH 5 ,  1870.] 
,Anti Friction' " 

H QrS'"G POW€lt 
WE Have two styles of this power :-the 

UPPER GEARED and the LOWER G E A HED. 
for driving every variety of machinery , whether ror FARMING or. MANUFACTURING purposes .  We believe 
thIS to be the lightest running and Dest horse.power In 
usc. Full descriptive and illustrated circular trom our 
large catalogue sent on receIpt of .tamp. by 

L' T PC) .H.ALI/L�N' &v . 

Jcitufifit 
MODELS, PATTERNS, EXPERIMENTAL, 

a.nd othcr machinery, Models for the Patent Office 
built to order by HOLSKE MACHINE CO . •  Nos. 5:18. 5SO 
8Jtj 582 Water st., near J eiferson. !�erer to SCIEN'.rIFIO 
AMERIOAN office. 14 tf 

T- dust'l'�al L�telWat1Jj l lWe BUERK'S WATCHMAN'S TIME DE-..L 'I £;  £; £; l Ul l . TECTOR. _ Important for all large Corporation. 
and Mannfaetnring concerns - capable of controllin� --- with the utmost accuracy the motiou of a watchman or 

BAIRD'S CATALOGUE FEB 15 1870 patrolman
l!
88 the .ame reaches different .tatlon. of hi. 

, . , • beat. Sen for a Circular.
p. O . Bo::r: f,�: ��8��n�Maas. 81 PAGES, 8vo. N. B.-·!·hls detector Is covered by two U. S. patent •• 

This New and Enlarged Catalo!,:ne of the magnificent f,Wli��·�I �Mtl�I��.WO;:M!'��c�JI'i.t; t"dt���t autho-

collectlon oC PRACTICAL AND SCIENTIFIC BOOKS. . 

165  

II 

Sper-ial circulars of the above sent on receipt of stamp 

RO.l30x576.NEM0YORK. In all department., now published by me .  will be .ent 
Proprietors of the oldest and much the largest Agrlcul. 
tural Warehouse In New York city. 

THE CHALMERS-SPENCE 
Patent Non- Oonducto'r 

For covering Boilers, Pipes. etc. Saves fuel, is non­
bu.tible .  never deteriorate.. Head Office foot of Ninth 
st . •  E .  R' J.. New York. Branch at St. Lonls , Mo. Agencies �ICHARDSON, MERIAM & CO., 

Mannfacturers of the latest Improved Patent Dan 
e s' and Woodworth Planing Machine •• Matching. Sa.h 

and molding. Tenonlnl1;. }Iortlslng. Borln� .  Shaping Ver­
tical and Circular Re·sawing Machines, Saw Mills,. Saw 

t{l'n��\i'pC���1 ��'ds",.r;'�\\W��rn1�t,of;'t���. r�E-·�:rI�:; 
other kind. ot Wood.workin1 �aChlnery. Catalo�ue. 
��'\\K;,I�.!t:� s *��:��.��YM

c
M��iy �����c�':,'ili. 1; Of 

BAIRD'S 

INDUSTRIAL B O OKS. 
LIST NO. 1 .  

Armengaud and Amouroux .-The Practical 
Draftsman's Book of Industrial De.lgn . and Machin­
ist 's and Enginem 's Drawin� C9m

p
anh>n : .F?rmin3: 

�r��:Jru�af<n���\�i�rg���o:\�e Ir���h
e
�fl�. 'fr. 

�d
e
�����33i�t������!r

C
a�d ��re�;�:re��l�:����� 

and examples of the most · useful nnd generally em· 

f��:��.f."c���nm�.�[a\��d�� ·so �lll��.;fr o�����: :n� 
50 wood cuts. A new edition. 4to . . . . . . . . . _ _  . . . . _ _  $10 

Arrowsmith. - Paper-hanger's Companion :­
A Treatise In which the Practical Operations of the 

fi��;;ti'6��B 8p�!��:;t���Yt�fi�a��;r�d j W����e�\��� 

����:�\:�;d
E
l:s1���cP��ld �� t�a��ie:�le p!:;���: 

����fi;:a�;J g����l\��B �F�o�����fc�S ��.
r l!ls� 

Arrowsmith. 12mo. cloth . .  , . . . . . . . . .  _ . . . . . . . . . _ .  _ _  $1 25 
Baird.-The American Cotton Spinner, and 

Manager's and Carder's Guide :-A Practical Treatise 
on Cotton Spinning j giv�n!! the Dimensions and 
Speed ef Machinery . Draft and Twist Calculations. 
etc," with not.ices of J ecent Improvements : td�ether 
with Rules and Examples for making changes III the 
sizes and numberlil of Hoving and Yarn . Compiled 
from the papers of the late Robert H. Baird. 
12mo . . . . _ . . . . . .  _ .  _ . . . .  _ . . . . . . . .  _ . .  _ . •  _ . . . . . . . . . . . . . . . . $1 50 

Baker.-Long.Span Railway Bridges :-Com. 
��i

s
��a ��!��r��ft,i'd�a��;;:s ����a�':;:6�s '2'Jg;f!� 

��J:��E�:�o�Erre sl:Je�:bl��. 
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with 

12mo . . . . . . . _ . . . . . . . •  , . . .  _ _ _  . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . $2 
Bakewell_-A Manual of Electricity, Practical 

and Theoretical :-By F. C.  Bakewell .lnventor of the 
Copying Telegrapll . Second EdItion. Revised an

. 
d 

enlarged. Illustrated by numerous engravings. 
12mo. Cloth . . . . . . . .  _ _ _  . . . . . . . . . . . . . . . . _ . . . . . . . _ . . . . . _ .$2 

or The above .  or any of my Book • •  sent by mail. free 
of postoe:e.at the publlcation I'rlce. My new and enlarged 

f:�8�::
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& 
t�C����l���8�c:iYi 8�f:f��: 

free of postage. to any one who will favor me with his 
addre.s. HENRY CAREY BAIRD. Indu.trlal Publisher. 406 Walnut St. 

PHILADELPHIA. 

WARD & STANTON, 52 John st. ,  N. Y., 
manufacturers of an Improved Cut-off Steam En­

gine variable by the governor simple aud durable .  
Consumption of Fuel �uaranteea . Also. Dlr.c�-actlng 
Ste&m Pumps, of aU sizes ,and warranted perfect III their 
action. Send for circular. 

P�!m����J�r.���� . . .  ���.����, 
7
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For Sale by E . B. BlGELO;:;: Jil��n. Conn. --------------------§.ILICATE OF SODA, IN ITS VARIOUS 

forms, manufactured as a speCialty, by Philadelphia 
artz Co • •  788 South 2d st . •  Philadelphia. Pa. 

THE NOVELTY IRON WORKS 
1tave For Sale at their Shop,foot of East 12th st .• Lathe. 
Planer .. find all kinds of Machine. for manufacturing 
Engines, 1'ools, etc. 

PATENTEES 
Who have failed in their efforts to dispose 

oC their rights will do well t'J consult us. elther 
personally or by mall.free of char!,:e. Many valuable In­
ventions are lying dormant for want of proper manage· 
ment that might realize a fortune for their owners if 
placed In Ollr hands and brought to the attention of cap­
!talists. Only those will be accep ted which we feel �at­
Isfied can b e  sold , as our object is solely the realizatIOn 
of a commission . A candid opinion ca.n therefore be re· 
lied upon. No charge for fl!ervices unless successful . 

References on app1ication� 
E. E. ROBE �TS & CO .• Consulting Engineers. 15 Wall _t" New York. 

OTIS' SAFETY H.oISTING 
Mach�ner1/. 

OTIS BROTHERS &; CO. 

NO. SO!) BROADWAY . NEW YORK. 

Niagara Steam PU'I'np. 
CHAS. B. HARDICK, 

No. 9 Adams .t . •  Brooklyn N. Y 

�HINGLE AND HEADING MACHINE-
La.w's Patent with Trevor & Coo's Improvements. 

he Simplest and Best in use. Also, Shingle, Headi.ng' , 
:r� S�d�.��!nter •• E�l\'El�6'"�.IJ,e��n.gL��k���·. ��¥.rs 

faLATTNER'S BLOWPIPE ANALYSIS,-
A Complete Guide to Qualitative 8ml uantltlve 

,xamlnatl ons with ,tb� Blowpipe.  Revised an� enl ar2;ed 
by Prof. Richter. Frelberl!:. Translated trom the latest 
German edition. By Henry B� Cornwall ,  A. )f . E .  M. In 
pre •• and soon to be ready. 

D. VAS NOSTRAND. Publisher, 
23 Murray clt . ,  New York. 

IODD & RAFFER'I'Y, Manufacturers and 
DEALEHS IN MACHlNEHY. 

orks. Paterson ... N. J. ;  Warorooms . 16 Barclay st . •  N. Y 
Boller •• Steam rumps. Machinists· Tools. Also. Flax. 
Hmnp Uope and Oakulll Machinery. Snow's and Judson's 
�veniors, Wrlght·s pat.Varlable Cut-oll' & other engines. 

FREE OF POBT_\.GE. to any on� who will favor me with 

his address. No such list of Industrial Books. of his 

own publlcation, ls Issued by any other publhher In the 

Unlte<l 8M,tes or Great Britain . 

HENRY CAREY BAIRD, 
Industrial Publisher. 

406 Walnut 8t . •  Philadelphia. Pa 

FOR SALE .-A MANUFACTURING BUS· 
lness, '\'Ii ith 20·horse power engine, and boiler ,shaft. 

Ing. pulleys . belting. drop and mt hammers. lat he ••  
edging' machlnes, ru fHs and drilling machmes, etc . ,  etc., 
and all the small tools suitable for manufacturing GUNS, 
PISTOLS,  ETO. Machinery adaptable for manufacturing 
any kind or hardware goods ; also , FIVE YEARS' I.JEAsg OF A LARGE, NEW 5·STORY FAC· 
TOltY, witll every cOllV'enle.y;ce, at a very chenp rent. 
The above will be  sold very 1ow, and goods manufac­
tured by the purchaser t \.l.ken in part pal:Rlcnt. 

EDWARD K _ T R Y ON .  J R  . •  & CO.  
No .  1 9  North 6th .treet. Phlladelphla. Pa_ 

GREGORY'S SEED CATALOGUE 
l\ ,f"Y ANNUAL C ATALOGUE, containing a 1.1'-.1. list of  many novelties, b esides all the stan dard 
v(;'.J!; ctables of the garden (OV E R  100 OF WHICH ARE OF MY 
�uf t����V�!�JedW!

t
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c�gi�rl . 
l
il

t
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shall prove a8 represented. I warrant it shall reach 
each purchaser. 1 warrant 811 money forwarded shall 
I'each me .  Scud for a catalo.2ue . 

.JAMES J _ H .  GREGO R Y .  MARBLE HEAD. MASS.  

ROBERT McCALVEY. Manufacturer of 
HOISTING MACHINES AND DUMB WAITERS. 

602 Cherry st . .  Philad,,!Phla .,� 

P BLAISDELL , Manufacturer of • MACHINISTS' TOOLS, 
Jijngine Lathes, .Planers, Uprlght Drills, 'l'ravcrse DrIlls, 
Boring M1lls, Gear CutterH, and Hand Lathes. 

Worcester, Mass. 

Agents ! Read This ! 
WE WILL PAY AGENTS A SALARY 
commi8���!�t!::lr��� :�: a'hXj�n��ae�iu�

11
��c�Ni�:8� 

Audre" M. WAGNER & CO . . Mar.hall. Mich. 

THE INVENTOR'S AND MECHANIC'S 
GUIDE .-A valuable book upon Mechanics . Patents, 

...nd New Inventions. Containing the U.  S. Patent Laws, 
Rules and D irecaons for doing business at the Patent 
Office · 112 diagrams of the best mechanical movements, 
with descriptions ; the Condensing Steam E

¥fc
ine, with 

�:lf�r��\��t��
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gell Patents ; Forms for Assignments ; Information upon 
the Rights of Inventors, ASSignees and Joint Owners ; (n8trl!�tion8 as to Interftirences, Reissues , Extensions 
C8.;r�ats, together with a great variety of useful informa­
�,J.on in regard to patents , new inventions , and scientific 
subject ••  with .cientific tables. and many 1l1u.tratlons 

��f.R�ge:dn;�!: 1:Mo� hBJ�\�lf!�r�';VTp����nlV 25 

WOODWORTH PLANERS-$125 & $150, 
and Planers and Matchers $850. Scnd for clrcu. 

lar to S. C. HILLS. 12 Platt st . . New York .  2 tf b 

GALVANO PLASTIC IRON-
For Bank Note Printing, Books, Engravings , etc 

Patent Right. for sale by 
C. M.  CLAY & CO., 

No. 45 Liberty st. Box 4950. 

MERRIOK & SONS, 
PATENT 

Safety Hoist 
ACCIDENTS 

Caused by Breaking 01 
Hoisting Ropes, 

Absolutely Prevented. 
Address 

MERRICK & SONS, 

Washington avenue, Philadelphia, Pa. 

WANTED.-A MACHINE TO WORK 
one .ixfi!��� blo ht�� g�l�;;��h;o I��� 'j'Art;uZg,�t�i:1rJ pieces of from (�) three quarters to (4) fonr Inches (by 
�
age) in length. 'Making a clean, �mooth cut. and not 

B���dns1.,
o
:r�fd��ri�, Yt� I;Vire. Address A. B� C., 420 

Founder,y ,1Jfate'l'ials, 
FaCings, Sand. Ulay, BrJ cks, Crucibles, Tools,Vitriol!.�tc. �bbit Met�l B��g� VANTUYJ4 & C_?.:.'�j3 Cherry st.,_,,_._ 

ENGINE �A'l'HES.-Twenty 17,  20, and 
22-ln .  swln&: Thomas ' Patent Lathes. nearly ready for shlpment_ Heot Lathes In the World. Send for elr-

���:-IJ�d�H:Ru'i\*i:.g��t��rc':s�.:;.��a��· 5. Cypress .t . •  

Andt'ews' Pa,tents. 
NOi�!'i-'i,t'h

o
:::W:l�

te�:-ooved, Portable, aOlI 
Friction or Geared llIininll" & Qnarry Hoister8. t;m,!ke.�urninl{ lSafety Boilers. OS1'H�!1f:r�:'f;'::':;r�ouble and Sinll"le, half to 
Ccntrifu '!'ul Pumps, 1 0 0  to 1 00,000 Gallons per lUmnte, Best Pumps in the World, pass �U:l�ri �u���, C:�·ravel, Coal, Grain, etc., with. �VI LiJl�rl,]Sjmple, Durable, and Economical. �elld tOI' ulr(�'Ua]'H WM. n.  A!w1mw� ANDREWS & BRO . •  -114 >V ater street, New York. 

A- -}1ERlc:<\.N·-PAVEMENT :-= Rights-for , sale. C. W. BAILY. 54S N. 3d st . •  Philadelphia . Pa. 

, 1!li1�Htr.;��1f'�Nf�1I1\()ItINt JJi��J""�WA"'JIJ�"w,:;:"'C.S:> 
FOR Family Use-simple, cheap. reliable. Knits everything. AGENTS WANTli:D. Clj"cular and .ample "tooking �'REE. Addre •• HINKLEY KNIT. TING MACHI�E CO . •  Bath. M:e . . or 176 BroadwllY, N.Y. 

Bo_to.��_I!,d."lphia. and New O::r;::le::a:::n:,::.:.' _____ _ 

The A lbany Iron .Llfan-
UFACTURING co. OFFER FOR RENT 

Proprietors of the Oldest and much the Largest Agrl 
cultural Warehouse in New York. 

N. B.-Send your orders early. and avoid the delays 
usual in t he busy season .  

On very moderate terms, the whole or a part of their 
large and spleadlcl new bulldlng. just completed . to· 
gether with the steam 

fo
0wer bel0n

�
ing thereto . The 
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Albany. N. Y. t:=I:::ANTED - AGENTS - $75 
to $200 

K
er month, everlwhere , 

��:;���
e
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MONSEN�E Jo'AMILY tiEWING 
MACHINE. Thl. Machine will s�ltch, hem. fell. tUCk. 
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It. We pay Agents from $75 to $:!OO 1>"1' month and expen­
ses, or a commission from whieh twice that amount can 
be made . Addres. 8ECOMB & CO .• 

Pltt.burgh, Pa . . Boston. Masa., or St. Loul • •  Mo. 

CA UTION.-Beware of all Agents solling Machines un· 
der the same name as ours, unless they can show a Cer· 

tificate of agency signed by us. We .hall not hold our· 
selves responsible for worthless Machines sold by other 

�:r;�
e
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e
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law, .... unlcss such Machines were obtained from us or our 
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Machines at a less P!lce,:.. ___________ _ 

INVENTORS, AGENTS, MERCHANTS, . and all Dealp.rs in Patents. or Patented Goods, should 
subscribe for the PATENT STAR. devoted to their 10-
+erests. TerT:'k�f. PtfoD'fi'�'O��d �g':�llt�t"o���ls�.t

o 

Ohus. E. E'lftery, 
QIVIL AND MECHANICAL EN GINEER, 

No. 7 Warren st_. New York. 
, rawlvgs and Specifications furnished. Steam Ma-

��m��1isf:.ac�i;:e��·, t
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Esq. ,  Capt. John Ericsson , C. H .  Delamater , Esq . •  Hecker 
& Bro . •  and other eminent engineer8 Hnd manufacturers 
UO.wi'ABLE is'l'�A:M �.N GiNEI:l, ()OMBIN-.1.. Ina the maximum of efiiCienc

'l
' durabl1ity and econ­

omy, with the minimum of weigh and 1" iee.. They �re 
widelY and favorably known, m()re than ,..1i0 be1ng in 
u.e. All warranted .atlsfactory or no sal.. DeSCriptive 
clroulars sent on application . Addre •• 

____ �J C HOADLEY_.t._CO�a,!rello6 .Mas._ 

WANTED-CIRCULARS AND INFOR· 
mation of improved Wood-work Machinery, En· 

gines ,  and Foundery Fix'tllres, for a new estab lishment. 
Addres. GEORGE MUNG�R. East Rlv'O!', Cvnn. 

�"OR 'I'HE BEST STEAM JACKET KET­
Pres:���' ltt:�;;,. w'!j���.

t
. ��IWlfIo¥1]lIi'f�

l
:ft!��e�!i,� 

59, 61,  65 Charlestown st., Boston, Mass . 

WATERPROOF PAPER FOR OUT, AND 
and Inside of building •• C . •  J.  FAY . Camden. N.J. -R BALL & CO., W orcester, Mass., Manu 

• facturers ot Woodworth's, DanIel's, and Dimen­
sion Planer. ;  Molding, Matching. Tenoning. Mortising 
Shaping. and Boring Machines i, Scroll saws. He·Sawing, 
Hand Boring. Wood Turning Lathes and a varletr 0] other MaChine. for Working Wood. AI.?J the best Pat­
ent Door. Hub. and Rail Car Mortlslnll Machine. In the wlt'i�:i!.Ko �e::U?

r onr l11ustratedJf.a��
l
ffl'r':1lTED 

HENRY W. BULKLEY, ENGINEER, 
Mechanical Designs . Detail Drawing ••  Estimates. 

etc. , 70 Broadway. Now York. 

WOODBURY'S PATENT 

!: !�?'!�!!J!es�!!!t!!.c:ra��!:.t!tll 
Saw Ar�.ol�\��'b���r wood rru:f:gf,�

a
it�����lf.i. Y.' Send for Circulars. 1 67 Sudbury street. Bosion 

OIRCULAR-SA W MILLS-;-PLANERS J Matchers . etc. Prices Low. S. HEALD & SONS 
Barre. M •••.• make the Largest an<l Best Planer to be found for the money. Send for circulars. 

H
' 7  BOARDMAN, Lancaster, Pa.-Superior 

• 1'atent Cork-cutting Machlnery.Hard-laid Twine 
Cord , and Rope Machinery, with Pat. Stop & Condenser 

BOILER FELTING 
five per cent of }l·uel. 

16 tt 
SAVES TWENTY­JOHN ASHCH6FT. 50 John st" New York. 

L. W.Pond's New Too ls. 
NEW AND IMPROVED PATTERNS-

Lathes, Planers, Drills, Millin
tt 

Machines, Boring t:���. ¥J�1Ie�r� 
Bolt Cutters Punc es and tihear. for 

MAOHINERY. 
_

:
orks at  worce�;'!t3t��.!��������m �jf�lr 

C O T T O N  A N D  W O O L  
SnODDY PICK,8RS 

Of the most :'-J)uroved English pattern. built by _RICHA!I.!?,lUI8.UN_ . . . . . . . . . • • . . . . .  _ _  . • •  Lowell . Ma ••• 

CINCINNATI BRASS WORKS. - Ellgi .J neers' and Steam l'itters ' Brass Work. Be.t Quailty at very Low PrlcOll . F. LUNKENHEIMER. Prop'r 
Cincinnati. OhIo • •  

H B. BIGELOW & CO., 
• Brlclge �nglneers and Iron Bridge Builders. 

New Haven, Ct. 
- S OLID EMERY WHEELS 
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trial. 

WOODWORTH PLANERS a SPECIALTY 
-From new patterns of the most approved style 

and work:manshtp. Wood-worlrJn
fi MacllinerY

l
cnerl.llY• 
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W T'r H �� !IBY. ! W GH  & �ICHA RD!'lON . 

STOCKS, DIES, AND SCREW PLATES 
�.  Horton's and other Chu<l'ks. JOHN ASRCl{OFT. 59 ,1ohn .t_ New York, 16  t 

PARKER POWER PRESSES. 

Are what are universally known as the 

" FO WLER PRESS, ' 
improved ,and are without a rival as regards strength and 
�����.

l
I�oc.f'n���

d
h:l�g::l\?:���!t ��l:.tment ot the 

STILES PO WER PRESS 
Is a direct INFRINGEMENT OF OUR PATENT dated April 11, 18.i5, 8ud reissued Aug . 24, 1869, and ALL PARTIES are hereoy CAUTIONED agd.in�t BUYING OB USING said presses WITHOUT OUR PERMISSION. 

PARKEll BROTIrnRS. 
New York office with CHAS. PA�1tA:.�n���:nnjjt. 

THE BEST PUNCHING PRESSES ABE 
made br the Inventor and Patentee oc the tamous E�centrle Adjustment. Infringement. upon .ald Patent WIll be severely dealt with. N. C. STILES. . __________ Mlddletown . Conn • 

ASHCROFT'S LOW·WATER DE' rECTOR 
will Insure your Boller against explosion. JOHN ASHCROFT. 50 Jolm .t • •  New York. 16 tf 

STEAM AND WATER GAGES STEAM � Whistle,!> Gage COQk'!.t and Engineer.' S�PPll ••• 16 tf J OHN ASHC I<OFT. 50 John St .. New York. 

THE WOODWARD STEAM.PUMP MAN UFACTU RINQ COMPANY. :Manufacturers of the WO�dwald Pat. Improved Safety Steam Pump and Fire Engme, Steam.Watcr,and Gas Fittings of all kinds Also Dealers in Wrought-iron Pipe Boiler Tubes etc. Hotels Churches,FactorlCs,& Public Butldings.Heated by Steam Low Pressure. 'Voodward Building. 76 and 78 Center st cor . .ot' Worth st. (formerly of n fleek.man ' 1 .l.N.Y. Ai! 
�artlCs are hereby cautlOned a

�
mst mfringmO' the Pat _ Ight of the above Pump_ G. . WOO.q WARD. Pre.'t· 

LATHE CHUCKS-HORTON'S PATENT -from 4 to S6 lnch... Also f9r car wheels Addre,.. E. HOHTON & SON Windsor Locks Conn 
-----------_. -. 

THE SCIENTIFIC AMERICAN 
FOR 18 '10. 

A SPLENDID PREMIUM. 
Thill Illustrated Weekly Journal 01 

Practical Inf"ormatlon, Art, SCience, 
Mechanics, Invention. Chemistry, and 
Manutacturell ••• Entered Us Twenty.fifth 
Year on the 1 st of" January. 

The SCIENTIFIC AMERICAN stands at the head of the 
Industrl.1 Journ�ls of the world In point of Clrcnlatlon 
and Intluence. 

Every number has Sixteen Imperial pages. embel, 
l ished with Engravings of New Inventions. Machinery, 
Tools for �hc Workshop, HouEe,  and Farm, also Publfc 
Buildings, Dwelling Houses. and Engineering Works. 

The lllus trated Department of the SCIRNTIFIO AME RI' 
CAN is a very striking f�atnre, and has elicited the praise 
of the Press j and all articles nppearlng in its columns 
are written in Do popular and tnstructive stvle . 

To Inventors anJ Mechanics the SCIEN TIFIO A.-WERI .. CAN has special value and interest;, from the fact that it 
furnishes an Official List of Patents issned. with copious 
notes of the principal American and European Patents. 

Any one sending 

Price Ust upon applicatioll .  
10 Names for 1 year. and $30. wlll ,r, ecalve one picture 
20 . . . .  50.  SO 'm. UNION STONE CO.,  

32  Pemberton Sqnare, 
Doaton, Ma ••• 

BURDON IHON WORKS.-Manufacturers 
of Pumping Engines for Water Work •• IIigh & Low Pressure FJngmes ,  Portable Engines of all kinds. Sugar Ml11s,Screw.Lever,Drop,& HydraUlic Presses,Machinerv I� gene':.al. Hubbard & Whfttaker.Hr� Front .t . •  BrooklYli. 

VINEGAR.-How Made from Cider, Wine 
MQlassea. or Sorghum In 10 hours

y 
without n.lng drugs. Fer Circulars, addre.. F_ . SAGE. 

Vinegar Maker, C�Ol;nwell Conn. 

10 1 00, 50 125, 
two plctnre • •  
three u 
four " 

Competitors for the ahove prizes can send In names 
at any time and from any po,tolliee. 1'0r fnll partlcu. 
lars and sample copies 01 the SOIENTIFIC AMEBICAN, 
address the Publishers. 

Terms of the SCIENTIFIC AMERICAN : Single copies 
one year, �m'oo ; six months, tn'50 ; and one dollar for four months. To Clubs of ten and upward . $2'50 each 
per annum . MUNN &; CO., 3" Park Row New York, 

© 1870 SCIENTIFIC AMERICAN, INC.
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Aavertl8ements 10m b e  admitted on this page at the rate o.f $1'00 per line. Engraving8 may head advertisement8 at 
the same 'rate per Une, by measU')'ement, a8 the letter­'Pr·�8�. 

J tirotifit !ttttritau. 
S01fIETHING NE W !  
Two MILLION COPIES of the Annual SHAKESPERIAN ALMANAC for 1870.will be given away , .and, In order that the distributing may be made as rapIdly as possible , I should deem it a favor to send, 
f�·di�t��s�;n d��rr��l�n tti�£ir� t;is al���11i�;n o'i;��riV� 

L MARCH 5, 1870. 

features are the Seven Ages of Man's Life ,'illustrated l,n 

BALL BLACK & C O  t�11'b1r"�:1:j,.�:!l'��R'J O Pru,"" "OWN. � 
, · ElgIn W atches " �rr��C!J�'�Pin I���;!�������;e

c�n�?���O 

SAFETJ! 

BOILER. 
Nos. 565 and 567 BROADWAY MANUFACTURED BY ag;cnts, The only kind that kn!ts cirCUlar and flat wor� 

01 all SIzeR, nnd narrO'VB and WIdens on both. ::;end for circular and �AMPI,E S'l'OCKING. 

First·Class Medal World's FaIr. London, 1862 Ifil'st-Class l\-Iedal, American Institute Fair New York 
�t<?i.��!:' 1869, [or safety, economy of space, and economy 

Offer an Unequale d Assortment 01 

JURGENSEN, NARDINE. JACOT, 

SALTZMAN. NICOUD, GERARD, 

FRODSHAM, PEARD ON, GORDING, 

RUGENSTEIN, HARRISON, TAYLOR. 

ALSO, A FULL LINE OF AMERICAN 

WATCHES, 
A t the Lowest Price. 

Wo o d1va1�d's 

A r c h i t e c t u r e . 
Designs and hints on Building. ",Vlth priced catalogue of all books all Archi­teCture and Agriculture . Quarterly, 25 cents per annum. 

'Books sent postpaid on receipt of Price. 

Harney 's Barns, Out-buildings & Fences. 
Just published, with 

TWO HUNDRED 
Designs and Plans 01 

, Stables, Farm BarnR,Out building:s, Gates, Gate­wavs, Fences , Stable Fit­tings, and Furniture . 
Ten Donal's. 

Woodward's National Architect. 

ONE THOUSAND 
Working Designs, Plans, and Details of C::mntry and Village ,  and Subur­ban Houses, with SPECIFICATIONS and E8TIMATES. 

'£welve D ollar •• 
Woodward's Suburban & Country Houses. 

70 Designs. $1 aO. 
'WOOD'Y AltD ' S  

CottagP8 antl 
Fat:'lU lIoUHes. 

188 DCRi.gns. $1 50. 
'YOOD'Y AltD' S  

CU t.l.lltrY 
HOllIes. 

laO Desi.�ns. $1 aO. 
UEO. 1>. 'W O O D 'Y  AltD, Publisher, 191 Broadway. New York. 

ATEURS. 
Illustrated Catalogue of P. S. STUBS' Tools and Filesf 

'Twist DrHls and Cllucl{s, Screw Plates and 'l'aps,Mn.chine 
::.,crewd'66��b�h&C\�TlGofi,}����si3e6�·l'nhill. Boston. 
Voice froln the A dirondacks. 

Voice front the N orth,vest. 

Voice Crolll the L o,vlands. 

HEAR 'rHEIR HE PORT OF THE 

Maynard Rifles 
$732 IN 31 DAYS 

Made b y  one Agent. selling SILvEn's PATENT ELASTIC BROOM. Over 50,()OO now in use. T:.econunended by Hon. Horace Greeley and American Agriculturist. One county reserved for each Agent. C. A. CLEGG & CO" 38 Cort­l andt st., N .  Y., or 12t) "'"'ashington st. , Chicago .  Ill. 

TO L UMBERMEN. 
PO WERS' METALLIC ELEVATOH Belt-

ing. Patented Nov. 24th, 1869. . 
-� dU;��;c?�:f�Vsi��:iti:; in saw mills and manu­factories. This belting has been in use for two years in some of the best mills in the West, and has fully estabU,h­ed its claim as being t.he best sawdust conveyor in the world. It is perfectly flexible, runs in a trough upon ordinary wooden pulleys, and is a perfect conveyor of 

������t,' 3���i1��iFgt ,ert�st,I�ri�t:�tcnh� ina! i:�e�;;�t�ii in all cases satisfactory. It costs no more than rubber .belting, and is far more durable. l)escriptive·circulo.rs. with certificates, price list, etc., will be sent upon appll-. cation. Address W. P. POWERS, North La Crosse, Wis. 

A BEAUTIFUL Full-Gilt Photograph AI· 
_ bum, holding 20 Photographs, sent free for 25c. . . Address J .  J .  HAMMOND, Holliday's Cove, W. Va. 

PATENT HIGHT FOH SALK-The Pat. 
' _  Independent Keyhole Guard & Protector is offered 
'h��;�:i:nJ�r;:J§, l�fo�ie¥hf�r J��id :��; �(��\1��fi�je�1� any ordinary door lock, thus securing safety without procuring a new lock. Fair prOfits and moderate cost. Address FLAN AGIN & ELKINTON. Penn's Urove. N. Y. 

L. L. Smith, 
NIOKEL PLA TER, 

65 CROSBY ST. , NEW YORK. 
LICENSES z:-ra"ted by the U.N .  Co., 173 BROADWAY 

TIIB National Watch G o ., 

All the Grades of the Elgin Watches, 
INCL UDING THE 

" LAD Y EL GIN, " 
READY FOR 

Sp1�ing Tirade. 
The Company also call the attentl on of Watch buyers 

to the fact that the Elgin watches now offered have sev­
eral peculiar improvements over all others, and also a 
new 
Patent Dust Excluder, 
SO conE,tructed as to inclose the works, and form a pro­tection against dust, enabling the movement to remain in order.without cleantng, double the time that a watch w¥t�r�ig������cli���'A�!l�it, �I-i:;cI��O�ing had their Watches three years in market, and selling many- thou-
wl�:cli����!ntbl! t�:� iL�� .. l{������l�tl�:l�tll::a 
t.o the Alnerican pu])1ic, 1'or either Ladies' or GClltlculcn's use, ll.aih·vay or other UI!lCS. 

OVER FIVE HUNDRED DEALERS, 
in various parts of the land have unreservedly indorsed 
l��i�diJ:lfN;I;ip��iF���'t�la��:r��!����,?liiI�lc:�� tral, and officers of these roads, with other prominent 
R. R. offiCials, indorRe them as the best ''lat.ches for the use of R. R. emplOYeS and travelers , yet introduced. 

The following are presented as spe'Cimens of these tes" 
timonials . Union Pacific R. R . •  Office of Gen'l Sup't, l Omaha. Dec. 16, 1869. 5 Hon. T. M. AVERY, President National �"'atch Co. ,  Chi­cago, Ill.: DEAR SIR :-Dnring the month that I have. carried one of your " B. 1V. Raymond " -Watches. it has not faileq to keep the time wUh 80 much accuracy aR. to leave nothmg 
t��ri��rgi��l�!�;:���ra%d ��fSh�����CiT�tC\��e���rfe�g� my admiration and arouse my pride as an American,and 
1 am confidant that, in all rel'pects, they will compete successfully in the markets of t.he world with similar manufacturers of older nations. They need onll] to be known to be appreciatedc.1t�uE\M�t6:&�;a;�'?-1 �uptt. 

Office of the Hudson River Rail Road, I Gen'l su�t, New Yorl{, Jan. 17, 1870. 5 T i5'i:,� 'S��y c.¥��·\v :t�S����r �����r '6;:;�'a��: whlcil 
1 have carried the past t,wo months, has kept excellent time. I have carried it frequently on engInes, and have 
������ ��rf���I�v�1���;1��1�����a 'cPo��-��:�i; ��rirt: J. M. TOUCEY, Gen'l Sup 't . 

The following dealers , also, in various parts of the 
country. have certified that they consider the Elgin 
Watches to be all that the Company have advertised 
them, as better finished, more correct and durable, than 
any in market, of similar price, and that they have great 
confidence in recommending them to the public on ac­
count of their general merit. 
'Yheeler,Parsons & Co.,X.Y.C. Hellebush, CinCinnati. 
\Yarren, Spadonc & Co. , .  E .  Jaccard & Co., St. Louis. 
:Middleton & Bro. " N.E.Crittenden&Co. ,Cleve'd 
T. B. Bynner, 
Henry Ginnel, 
Geo. W. Pratt & Co. ,  

• •  1\1. Burt, 
" :Morse, Reddin & Hamilton, 

Chicago. 
scott,Barr3tt &Co. ,Pittsb'ghJ . H .  Hense, Denver\ Col. 
J .  R. Reed & Co. . }1. M. Baldwin & Co. , San 
Dl1hme & Co. ,  Cincinnati. Francisco, Cal. 
Jenkins & Hatch, Koch & Dryfns.New Orleans. 
C. Oskamp, And over 400 others. 

Various grades and prices made to 8uit different tastes. 
No movements retailed by the Company. 

II:r Call on your Jeweler and ask to see the Elgin 
Watches. 

BUBiness Office and Salesroom National Watch Com-
pany, la9 & 161 Lake st., ChicaKO. 

To MANUFACTURERS AND OTHERS.-
For Sale at Gananoque,Canada,the premises known as the "Globe Works," consisting of' Machine Shop, Bolt 

��gl'ein�na����bi�e:daPtijh[o��:a��f��\����g ;�nrt;��:� The water-power in connection with t.he above is amule anO unfailing. For terms apply to DR. HENDERSON, S�Ucitor, Kingston ,  Canada. 

B ARNES' CAST STEEL & WROUGHT 
. Iron Self-adjustable Pipe and Studd Wrench . fo!' Hailroad Shops, ll:as Fitters, Steam Engines. etc. Price 
$5 each. Adaress C. TRE�8ELT, Fort Wayne. Ind. 

NA'fIONAL WAGES TABLES-Showing any wages at $1. $1'25. $1'50, $1'75, $2, etc., to $37 per week. by honr�, li days, X days. 'l{ day�, daYB,etc., to four weeks. Halt bound, 50c. ; cloth, 7�c.; Tuck, $1 . By mail. Sold by Booksellers. Address NEL80N ROW, Publisher, 28 and 30 W. Broadway. 
CARVALHO'S 

Stearn Super-Heater, 
�:6:efI�':N'k�Il��'il(n�t�g,��;�:�;'7�����&w�����f 

LAMB )-[ACHINE CO. , Chicopee Falls , �Jass. 

E .A l l en  & CO 'S  
NEW MODEL 

W'-eight only 6 oz. Can be carried in the 
vest pocket. Seven Shots, 22-100 C'ulibre. 

400-H. P. AT A. T. STEWART'S 437-H. P. AT JKR8EY CITY SUGAU REFiNERY and over 1,000 boilers in other places. ' 
Harrison Boilet Works, Philadelphia . 

John A .  Colmnan, Ay't, 
110 Broadway, N. Y., and 139 Federal st., 

Boston . 

Light< st an�. bcst Reyolv;, ir: t:1I' world. SAWS EVERY DESCHIPTION Address, EIHAN AT�LEN & C O .  • Gua.ranteed under a forfeiture ot WTORCESTER, :\iass. I $1000, to cut the most l:mber WIth the least expense 

J F. WEUXER, Model Maker & Machinist, �Ienry D�sston & Son, 
�lle� taY1fa��1\�re�� :�e('�; Ju�t�r: g,� ���!f& Wi�11lrI":�·�r;�- ������E

le1f���o������Il\� lr�n;Ad n fr�i�\{tOs���'3�eb:J��: receIved from England, Ireland. and the Continent. 
AMERICAN 

SPIRAL SPRING BUTT CO . ,  
2 7  PARK ROW, }''EW YORK. 

London . . . . . . . . . . . . . . . . . . . . 4S Cannon street. 

H KOHNSTAMM, 
• Manufacturer 01 

ULTRAMARINE And Importer of English, French, and German" Colors, Paints, and Artists' 1iaterials, Bronzes . and: Metals. No. 
100 Chambers street, betweeli Broadway and Church st., New York. 

JVTRE .R OPE. 
Manufactured by 

J O H N  A .  H O E B I, I N G ' S  S O N S , 
Trenton N. J .  

FOR Inclined Planes, Standing Ship Rigging 
Bridgcs,Ferrie8,�tays or Guys on Derricks & Cranes Tliler l�opes, Sash Cords of cOfper and IrC?ll, Lightning 

��n�pc��rla�[ �ic:F!selor ����aal�Jt�Y�;?a�tr��e�topro}�;: circular, gi ving price and other information. sen� for pamphlet on Transmission of Power by Wire Ropes. 

PAT. SOLID EMEHY WHEELS AND OIL 
STONE8, for Brass and Iron Work, Saw Mills , and Edge Tools. N orthampton Emery Wheel Co.,Leeds,Mass. 

'2d-Hiind-Ma-cfanery ' 
FOR SALE-viz ;-

50 Milling MachincR, Index and Universal Milling Machines, Horizontal Milling and Drilling Mftchines, Drill Pres�w8.Hand aud Power Lathes, Edging Machines, Drops aud Punch Presses, Screw Machines, etc., etc., 
����, ���:, �� 1 3·16 Shaftingo.w;�\v�'Wgil:rU.f�R�ulleys, 

New Haven. Conn. 

FRENCH BAND SAW MACHINES, SA WS, 
Tu.per Files, etc., Machines for Scroll , Re-sawing, and Log j Mongin & Co.'s Band Saw Blade all Sizes, on hand and lllade to order. All St)les of Band Saw Machines inloperation at Ma· hog any Iill, 10th st., 

E .  gEORGE GUEUTAL • Sole Ag:ent for the U. S . . S9 West 4th st . •  N. Y. 

Improved Awning. 
('10MMUNICATIONS 
l{i'h���g����n�t��cJ�����l to J. B. ARMSTRONG, Ur· bana, Ohio. It obviates the necessity for posts or sup:ports at the front edge, provldes a neat and eit'l" ctive shelter for the perfectly eas.v..to spread out constructIOn, and remarkably Jt can b� fully or partially ex­lightwlthont the aid of a step time. 1Ve consider this form to any form of canvas awning combining', as it does, durabilitY, comeliness. On exhibition at \Vlli ' :  31 Park 1)lace , New York. See Sci �n­dated Nov. 2i, 1869. 

WROUGHT IRON SECTIONAL 

Safety Boiler. 
Composed of best Wrought Iron Tubes, tested to 500 pounds j no large sheet iron, shell or thin cast iron to explode. Absolutely safe, economical, dura,ble, and ef-

��\���, e1�:'d for pamp�lo�l��PE!\'l:alrNEd'r�r't�:�am 
95 and 97 Liberty st .. New York. 

REPEATING FIRE-ARMS 
FOR SALE, viz ;-

5,000 Winchester Repeating Muskets. 
5,000 ,. , Carbines. 
�:� sper:�er H �fu�����. Rifles. 

SO.OOO Ii U Carbines. 
500 " II Sporting Rifles. 

2.000 JoslKn S1nfle Breech.loading Carbines. Metallic C'\W:ke��T�kBiil�p1j{ATING ABMS CO .• New Haven Conn. 

Oak LcatheT Belting. 
Manufactured by CHAS. A. SCHIEREN, 92 Gold st., N.Y 

Water Wheels. 
No Complex, DupleX, or Triplex complications. All such are cOt-itly. 

gCl'i�hUble, easily clogged, inacccssi_ 
li;s. �i!�:tt6:iRrus�{.1:l�·�n�����17t�t­

aEORGI� TALL COT, 96 Liberty st., New York. 
UNION 

Spoke Works. 
SPOKES, HUBS, RIMS and Plow Handles. 

A1l goods warranten seasoned and of the best quali-ty. .TOHN G. DAVIS & SON, South:,,�est cor. of Leopard and Otter 8tS., Philadelphia 

S'rEAM, BLAB'r, AND VACUUM GAGES. Pri ces greatly reduced. On]� reliable S'l'ANDARD Mt:l'CilI���l�i s1��hiladelp�i�:L12 c�{fls�.�1le�YOrk. 

H. B. Smith's 
PAT. WOOD-WOHKING MACHINERY, '. Molding, Mortismg, Tenoning, Rcsawing, and Plan­ing l\lachincs\ warranted to he the best jn use, and to giA�i(i����S:action or be l'cturne�I�Y�:l��nl{,ll days. 

________ �Smithvill,,'_�u_r._C_o_. _N_._J� 
GREAT ECONOMY IN 

W A. TER P O  TVER. 
LEFFEL'S 

DOUBLE TURBINE WATER WHEEL.-Best Wheel in Existenee.­Mauufactured by 
JAS. LEFFEL & CO., at Springfldd, Ohio, and New Haven Conn. 

fr�e'6JI�uS�Ifct:ao��m��IC�i�{ ���l:��f our 'Yheef to give a Higher pel' centage of Power than any wheel tested at LovIsIl. ( o s l is eow 
TIAYES' RAILROAD FAST EXPRESS .L WAGES COMPUTING TABLES. Computed by the day and hour, from 1 to 390 hours, and from tiOe. to $5 per day. Splendidly printed and bound. Price $2"50, sent by maH. Circulars , with sample table, free. Address J"E"TEH HAYES, Cleveland, Ohio. 

uilding Paper. 
This is a lmrd , com�act paper, like an ordf .. 

DlUY book cover, and IS saturatt::d with tar and 
used on the outside of frnm� buildings nnder 
the clapboards, also under shingles and floors 
to keep out damp and cold. It is alBo used o� 
the insiue, not saturated, instead of Plastering, 
a.nd makes a warm and cheap wall. It costs 
only from $8 to $30 (according to SIze) to cover 
houl'les on the outside. I¥:iI- Samples and 
descriptive circulars sent free. 

Address, ROCK BIVER PAPER CO., Chicago, 
Or B. E. HALE, 22 & 24 Frankfort Street, N. Y., Agent for the Ep �tern States. Or, E. C. PAT�)fER &: CO., No,>" Orleans, lien'l Agent for �ontllern ::;tate8. 

To Hardware Dealers. '"rHE Tanite Co.'s OIL STONES, carefully 
made from Tanite and Emery, are Superior to any natural stone . Liberal disconnt to the trade. For circu­lars addreHs THE T-ANITE CO. , Stroudsburg, Monroe Co., Po.. 

THE TANITE EMERY WHEEL. 
For Circulars address as above. 

@20 A DAY TO MALE AND FEMALE � . Agents to introduce the BUCKEYE $20 SHUT­TLE SI,WING 1fACHINES. Stitch alike on both sides, and iR the only LICENSED SHUTTLE .JIA CHINB sold in the United states for less than $40. All others are infringements, find the sellcr and user are liable to 
Drosecuti�� l.n��N]��So�nl' c��t�1e�·�i;�a:tgJ;:;.BB 
Cotton Seed Oil Mills. 
BUILT by Contract,or otherwise. For Esti 

, mates and Machinery apply to Oil Machinery �-Inn ufacturing Co. of N. Y. city, 96 Liberty At. P.O. Box 11 83 

The C011�bination Rule 
And Lead Pencil, one of the most 1) , lvel and useful ar­ticles ever offered to the public. No person should be 

�'t����\�o f��lfd.e fI��l�i;cet��:�r���lae��l�%�ostage 
E .  A. WHITFIELD, 62 Daane st .. New York. 

PRINTED with the Ink of CHAS. ENEU 
JOHNSON & CO., Tenth and Lombar,' .t., Pbila 

59 Gold, corner Ann st., New York. 
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