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MR. BESSEMER'S CONSERVATORY. beauty of the building, unless it be of the plainest or most in any large work, and Messrs. Andrew Handyside, of Derby 
utilitarian description. In the design we now lay before our and London, have most fully sustained their high character 

But few iron structures have been hitherto attempted in readers, however, there are no signs visible by means of as founders, in the execution of the work intrusted to them. 
which the archi tectural effect has not been more or less marred which the whole is put together; not one flange, tie. or bolt The original plan , we understand, was made by Mr. Besse
by the prominence given to large bolted flanges, tie rods, of any description being shown in the whole of the building, mer, and the details worked out under the able superintend_ 
cross braces, or other like devices, which, however neCCllSary externally or internally. The castings ha\'e all been exe- ence of Messrs. Banks and Barry. Many of the perforated 
in a structural point of view, cert.ainly do not add to the cuted with a degree of care and beauty of finish rarely seen castings employed in this structure, are of extreme beauty 
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and delicacy of finish. Among the heavie8t are some from 
three to four tUU!! in weight each, while there are thousands 
of others not exceeding four or eight ounces. 

The conservatory has two floors or crypts, extending en
tirely beneath it. The lower one receive� a supply of fresh 
air through a rerforated stone screen facin� the grounds, 
and forms the cold air chamber. Above this is a second 
space of equal area, divided from the lower one by a stone 
fioor. The upper space contains a coil of ten pipes of 4 in. 
diameter, the coil being about 100 ft. in circumference, and 
giving over 1000 square feflt of heating surface . The ceiling 
of this upper or hot-air chamber is covered by 5 in. York 
flags, laid on rolled iron beams. On the upper surface of 
these flags the tesselated floor of the conservatory is laid. 
Ten large slille valves (all connected by a rack and pinion) 
admit cold air from the chamber below at equidistant parts 
to the surface of the hot water pipes. After passing over 
and among these pipes, the air enters the conservatory 
through numerous perforated brass panels, in such quanti
ties as may be desired. Massive brick piers pass through 
these floors, and support the sixteen columns on which the 
uppor part of the structure rests. 

The conservatory is fgrmed with a large equare central 
area surmounted by a dome. On each side of the square 
there are bays or transepts, the entrance to which is beneath 
three arches, rising to a height of 14 ft., and resting on 
c@lumns, of which there are sixteen. The dome is formed of 
rolled iron ribs, meeting together in the center and united to 
a hrll:e pendant perforated boes; the ribs (40 in number) are 
separated by extremely light iron ornamental casting, form
ing a framework which is glazed with stained glass, which 
encircles the dome in three distinct bands; exterior to this 
�tained glass is a plate-glass covering, each plate being 
cnrved to the trlie shape of the dome; the plates are each 
7 ft. long, the joints so arranged as to be rendered invisible 
behind the stained glass panels; the glass is ground on both 
sides, and embossed in a bold trellis pattern, giving to the 
whole a most beautiful effect. The employment of ground 
glass for the dome gives it an apparent solidity when viewed 
externally from the terrace that surrounds the building, 
which much increases Hs architectural beauty. The dome, 
which is 40 ft. in hight, rests on a series of bold trusses, 
springing from the sills of the upper windows, and forming 
a division between them; these trusses are perforated on all 
sides, and are highly ornamented. The ceiling of the cen
tral part surrounding the dome is formed into deep soffits, 
each filled with elaborately designed perforated gilt panels, 
with an azure background formed by the flat iron roof above 

J citutifit l\tuttitau. 
colored marble, in which are numerous gilt brass panels for 
the supply of warm air from the chamber below. In the 
central space beneath the dome is a large basin, richly 
molded in beautiful veined Bardillo marble, with four pedes
tals of the same material at the angles, which serve to sup
port vases of white marble, containing some beautiful speci
men plants. The bas:n is filled with rare exotic ferns, and 
has a fan palm in the center. Eight similar marble pedeiltals 
are also formed in the dove marble screen before named, on 
which are some choice specimens of Majolica vases by Min
ion, and two from Sevres, and containing rare plants. Pen
dant from the ceiling are six Majolica flower baskets con
taining choice ferns and other drooping foliage. There are 
also eight suspended Roman lamps in bronze, with lotus 
leaves forming clusters of flowers in gas jets, and also four 
other suspended Roman lamps of classical design, giving in 
all eighty gas burners, by means of which the whole build
ing may at night be brilliantly illuminated; there are also 
near the drawing room door a pair of exquisitely chased 
bronzed candelabra, which on ordin.1ry occasions give suffi
cient light for walking in the evening. The floor is com
posed of .encaustic tiles and tessera tastefully arranged in 
panels of quiet colors (so as not to interfere with the brilliant 
colors of the flowers). In this design are embodied mosaics 
representing Spring, Autumn, Summer, and Winter, and a 
fifth near the entrance represents Old Time with the date of 
the erection of the building on a table beneath him; this 
beautiful floor was erected from designs prepared by Messrs. 
Simpson, the London agents for Maw's encaustic tiles; at 
each of the four angles of the central part are life-size lig
ures of boys exec J.ted in biscuit china at Sevres, they repre
sent Love, Pleasure, Folly, and ReposA; they are exquisitely 
modeled, and of a pure white, standing against the rich 
crimson background of the niche, and supported by pedestals 
of Devonshire marble. 

At six diifel'cnt parts there are semicircular spaces left 
above the doors or windows, and these are filled by spirited 
groups of chubby children in alto relievo, modeleti by Wynn, 
and executed in copper bronze by Messrs. Elkington. It is 
only fair to add that much of the richness of effect and real 
beauty of the whole is due to the excellent taste of the dec
orator, Mr. Schmidt, who has managed to give a rich glow 
of effective color and gilding, without in any way lessening 
the natural beauty of the flowers and foliage.-Engineering. 

._-
BELLS AND BELL TOWERS. 

[From the Contemporary RevIew.] 
them. In the upper part of the central space there are six The long, winding staircase seems to have no lind. Two 
windows on each side, each one composed of a single sheet hundred steps are already below us. The higher we go the 
of ground plate glass, engraved and painted in pale tints. more broken and rugged are the stairs. Suddenly it grows 
These windows all open by an ingenious contrivance worked very dark, and clutching the rope more firmly we strnggle 
by an attendant from the cold-air cuamber below, which is upwards. ·Light dawns again, through a narrow Gothic slit 
sufficiently lefty to admit of ready access. in the tower-let us pause and look out for a moment. The 

'fhe iron columns have a spiral groove running around glare is blinding, but from the deep, cool recess a wonderful 
them, in which small ilpheres are fitted, by stringing them spectacle linfolds itself. We are almost on a level with the 
on a copper wire, giving an effect which simple casting could roof of a noble cathedral. We have come Close upon a fear
never accomplish; these spheres are all gilt, and give to the ful dragon. He seems to spring straight out of the wall. 
fresh gray tint of the columns a great relief; the capitals are We have often seen his lean, gaunt form from below-he 
all built up with separate acanthus leaves of very light and passed almost unnoticed with a hundred brother gurgoyles
elegant form, and are also gilt. The arches, which rest on but now we are so close to him our feelings are different; we 
these columns, are all doubk castings, placed back to back. seem like intruders in his lawful domains. His face is horri
and are most exquisitely molded in a perforated pattern, bly grotesque and earnest. His proportions, which seemed 
through which the light falls in ever varying clusters of so diminutive in the distance, are really colossal-but here 
rays as one walks about the conservatory. There are· thou. everything is colossal. This hum scroll, this clump of stone 
sands of rosettes on these perforated screens, all cast separ- cannon-balls, are, in fact, the little vine tel'.drils and grapes 
ately, and screwed in place, so as to get a bold relief, well that look so frail and delicately carven from below. Amfmgst 
undercut, an effect which founding in mass could not have. the petals of yonder mighty rose a couple of pigeons are 

The external walls are pierced with large circular-headed bu�y building their nest; seeds of grasses and wild flowers 
windows, glazed with a single sheet of plate glasB, with a have been blown up, and here and therll a tiny garden has 
small Greek border etched around the edge, and narrow been laid out by the capricious winds on certain wide stone 
margins of colored ground glass of a soft gray tint etched in hemlock leaves; the fringe of yonder cornice is a waste of 
patterns. The walls are entirely incased with polished mar- lilies. As we try to realize detail after detail the heart is 
ble in pieces so large as to show no joints. A richly-molded almost pained by the excessive beauty of all this petrified 
architrave of red Devonshire marble surrounds each window bloom, stretching away over flying buttresses, and breaking 
and door, and relieves by its warm color the spaces between out upon column and architrave, and the eye at last turns 
the wiRdows, which are of dark Bardillo marble, against away weary with wonder . . 
which are placed three-quarter columns of white veined Si- A tew more steps up the dark tower, and we are in a large 
dlian marble. The shafts of all twent y-four columns and dim space, illuminated only by the feeblest glimmer. Around 
the angle pilasters are 10 ft. in length, each in a single piece, us and overhead rise huge timbers, inclining towards each 
and surmounted by capitals carved in white €arrara marble. other at every possible angle, and hewn, centuries ago, from 
Above these is a rich entablature of veined Sicilian marble the neighboring forests, which have long since disappeared. 
runn·ng over the Bardillo, which is ornamellted over each They support the roof of the building. Just glancing 
window and door, with a rich incised pattern of arabesque through a trap-door at our feet we seem to look some miles 
scroll work gilt in all the sunk part. The whole of the mar- down into another world. A few foreshortened, but moving 
ble work was executed by Mr. Hartley, of Pimlico. One bay specks, we are told are people on the floor of the cathedral, 
or transept forms the end of the adjoining drawing room, and a bunch of tiny tubes, about the size of a pan-pipe, really 
having two glass doors and a window between looking into belong to an organ of immense size and power. At this 
it. It is from this WIndow that the view was photographed moment a noise like a powerful engine in motion recalls our 
wllich we have engraved. The right-hand bay abuts on a attention to the tower. The great clock is about to strike, 
l)illiard room, having a central door and two large windows and begins to prepare by winding itself up five minutes be
looking into it ; and opposite to this are two similar windows, fore the hour. Groping amongst the wilderness of cross 
and a central door leading on to a raised terrace, 90 ft. in .beams and timbers, we reach another staircase, which leads 
ll)llgth, paved with squares of black and white marble, and to a vast square but lofty fabric, filled with the same mighty 
extending all along the garden iront of the house. The scaffolding. Are not these most dull and dreary solitudes
fourth bay is also divided by three equal arches, in each of the dust of ages lies everywhere around us, and the place 
which there arc mirrors of 14 ft. high by 7 ft. wide, passing which now receives thjJ print of our feet has, perhaps, not 
down below the floor line, and thus continuing the pattern been touched for five hundred years? And yet these ancient 
of the pavement. These mirrors are silvered by a deposit of towers· and the inner hights and recesses of these old roofs 
pure silver, and are not easily injured like those coated with and belfries soon acquire a strong hold over the few who 
lin-foil and mercury. They are kept warm at the back by a care to explore them. Lonely and deserted as they may 
hot-air chamber, which prevents any depOSition of moisture appear, there are hardly five minutes of the day or night up 
on them; they thus, at all times, reflect clearly the whole there that do not see strange sights or hear strange sounds. 
interior of the building, giving it apparently double its real As the eye gets accustomed to the twilight, we may watch 
size. Around the sides of the building are raised spaces for. the large bats flit by. Every now and then a poor lost bird 
the flowers, having a sort of dwarf screen of polished dove- I darts about, screaming wildly like a Boul in purgatory that 
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CAnnot find its way out. Then we may come upon an ancient 

rat, who seems as much at home there as if he had taken a 
lease of the roof for ninety-nine years. We have been 
assured by the carillonneur at Louvain that both rats and 
mice are not uncommon at such !:onsiderable elevations. 

Overhead hang the huge bells, several of which are de
vot ld to the clock-others are rung by hand from below, 
while somewhere near, beside the clock machinery, there will 
be a room fitted up, like a vast musical box, containing a 
barrel, which acts upon thirty or forty of the bells up in the 
tower, and plays tunes every hour of the day and night. 
You cannot pass many minutes in such a place without the 
clicking of machinery, and the chiming" of some bell-even 
the quarters are divided by two or three notes, or half-quar
ter bells. Double the number are rung for the quarter, four 
times as many for the half-hour, whIle at the hour, a storm 
of music breaks from such towers as Mechlin and Antwerp, 
and continues for three or four minutes to float for miles over 
the surrounding country. 

The bells, with their elaborate and complicated striking 
apparatus, are the life of these old towers-a life that goes 
on from century to century, undisturbed by many a convul
sion in the streets below. These patriarchs, in their tower, 
hold constant converse with man, but they are not of him ; 
they call him to his duties, they vibrate to his woes and joys, 
his perils and victories, but they are at once sympathetic and 
passi@mless; chiming at his will, but hanging far above him; 
ringing out the old generation, and ringing in the new, with 
a mechanical, almost oppressive regularity, and an iron con
stancy whieh often makes them and their gray towers the 
most revered and ancient things in a large city. The great 
clock strikes-it is the only music, except the thunder, that 
can fill the air. Indeed, there is something almost elemental 
in the sound of these colossal and many-cmturied bells. As 
the wind howls at night through their belfries, the great 
beams seem to groan with delight, the heavy wheels, which 
sway the bells, begin to move and creak; anG! the enormous 
clappers swing slowly, as though longing to respond before 
the time. 

At Tournay there is a famous old belfry. It dates from the 
twelfth century, and is said to be built on a Roman base. It 
now possesses fol'liY bells. It commands the town and the 
country round, and from its summit is obtained a clear view 
of the largest and finest cathedral in Belgium, with its five 
magnificent towers. Four brother!!! guard the summit of the 
belfry at Tournay, and relieve each other day and night, at 
intervals of ten hours. All through the night a light is seen 
burning in the topmost gallery, and when a fire breaks out, 
the tocsin, or big bell, is tolled up aloft by the watchman . 
He is never allowed to sleep-indeed, as he informed us, 
showing us his scanty accommodation, it would be difficult to 
sleep up there. 

On stormy nights a whirlwind seems to select that watch
man and his tower for its most violent attacks; the darkness 
it! often so great that nothing of the town below can be seen. 
The tower rocks to and fro, al!d startled birds dash them
selves upon the shaking light, like sea birds· upon a light
house lantern. Such seasons are not 1lIi'Jthout real danger
more than once the lightning has melted and twisted the 
iron hasps about the tower, and within the memory of man 
the masonry itself has been struck. During the long peals 
of thunder that come rolling with the black rain clouds over 
the level plains of Belgium, the belfry begins to vibrate like 
a huge musical instrument, as it is ; the belh peal out, and 
seem to elaim affinity with the deep bass of the thunder, 
while the shrill wind shrieks a demoniac treble to the wild 
and stormy music. 

All through the still summer night the belfry lamp burns 
like a star. It is the only point of yellow light that can be 
seen up so high, and when the moon is bright it looks almost 
red in the silvery atmosphere. Then it is that the music of 
the bells floats farthest over the plains, and the postillion 
hears the sound as he hurries along the high road from 
Brussels or Lille, and, smacking his whip loudly, he shouts 
to his weary steed as he sees the light of the old tower of 
Tournay come in sight. Bells are heard best when they are 
rnng upon a slope or in a valley. The traveler may well 
wonder at the distinctness with which he can hear the mon
astery bells on the Lake of Lug-ano, or the church bells over 
some of the long reaches of the Rhine. Next to valleys, 
plains carry the sound farthest. Fortunately, mnny of the 
finest bell-towers in existence are so situated. It is well 
known how freely the sound of the bells travels over Salis
bury Plain. The B!tmp. music steals far and wide over the 
Lombard plains from Milan Cathedral; over the Campagna 
from St. Peter's at Rome; over the flats of Alaatia to the 
Vosglls Mountains and the Black Forest from the Strasbourg 
spire; and, lastly, over the plain of Belgium from the 
towers of Tournay, Ghent, Brussels, Louvain, and Antwerp. 
The belfry at Bruges lies in a hollow, and can only be seen 
and heard along the line of its own valley. 

To take one's stand at the summit of Strasbourg Cathe
dral at the ringing of the sunset bell, just at the close of 
some effulgent summer's day, is to witness one of the fine!!!t 
sights in the world. The moment is one of brief but ineffable 
splendor, when, between the mountains and the plain, just 
as the sun is setting, the mists rise suddenly in strange 
sweeps and spirals, and are smitten through with the golden 
fire which, melting down through a thousand tints, passes, 
with the rapidity of a dream, into the cold purples of the 
night. 

Pass for a moment, in imagination, from such a scene to 
the summit of Antwerp Cathedral at sunrise. Delicately 
tall, and not dissimilar in character, the Antwe,.p spire ex
ceeds in hight its sister at Strasbourg, which is commonly 
supposed to be the 1l.ighest in tke world. The Antwerp 
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spire is 403 feet high from the foot of the tower. Strae· 
bourg measures 468 feet from the level of the sea ; but less 
than 403 feet from the level of the plain. By the clear morn· 
ing light, the panorama. from the steeple of Notre Dame at 
Antwerp can hardly be surpassed. One hundred and twenty. 
six steeples may be counted, far and near. Facing north· 
ward, the ScheIdt winds away until it loses itself in a white 
line, which is none other than the North Sea. By the aid of 
a telescope ships can be distinguished out on the horizon, 
and the captains declare they can see the lofty Iilpire one 
hundred and fifty miles distant. Middleburg at seventy.five, 
and Flessing at sixty.five miles, are also visible from the 
steeple. Looking towards Holland, we can distinguish 
Breda aHd Walladuc, each about fifty-four miles off. 

Turning southward, we cannot help being struck by the 
fact that almost all the Bel gian towers are within sight of 
each other. The two lordly and massive towers of St. Gudule's 
Church at Brussels, the noble fragment at Mechlin, that has 
stood for centuries awaiting its companion, besides many 
others, with carillons of less importance can be seen from 
Antwerp. So these mighty spires, gray and changeless in 
the air, seem to hold converse together over the heads of 
puny mortals , and their language is rolled from tower to 
tower by the music of the bells. .. Non 8unt loquellaJ neque 

sermones audiantur voce8 eorum." (H The1A is neither speech 
nor language, but their voices are heard among them.") 
Such is the inscription we copied ftom one bell in the tower 
at Anvers, signed " F. Hemony, Amstelodamia (Amsterdam), 
1658. 

. ... . 
AN INTERESTING SKETCH OF THE DISTINGUI98:ED 

AERONAUT, JOHN LA MOUNTAIN. 

The follOWing sketch of La Mountain is from the pen of 
George Demere, of the Albany Evening Journal. Mr. Demers 
accompanied him in six of his ualloon voyages: 

John La Mountain was not an ordinary man, and his death 
calls for something more than a passing mention. Though 
deficient in those advantages which are imparted by early 
education, he possessed marked natural genius, great reso· 
luteness of purpose, and much inventive ability ; qualities 
that in other spheres might have won him success in life, but 
which, devoted with enthusiasm to the profession of balloon
ing, got him fame only as an eccentric and intrepid ad
venturer. 

La Mountain did not become an aeronaut for the purpose 
of the mountebank exhibitor. His necessities compelled 
lJim to make ascensions for public amusement. His higher 
ouject was to render aerial navigation of practical use in the 
great enterprise of modern progress and commerce. He 
never was a convert to the belief that balloons could be pro
pelled in any direction at will, and in despite of adverse 
currents, by the aid of machinery. But he early became 
satisfied that there is a current in the atmosphere correspond
inD" with the Gulf stream in the ocean, and flowing steadily 
ov�r a very wide belt, from west to east. His own experi. 
ence and that of others, amply confirm this opinion. He 
concluded then, that as balloons had been kept in the air for 
many hours at a time under ordinary circumstances, it was 
pOSSible, by making one of superior capacity, to mount into 
this upper current, float with it across the ocean, and land at 
will, for instance in England, in sufficient proximity to Lon
don to make the voyage of immense value, in the saving of 
time it would accomplish. Acting upon these ideas, he was 
determined to be the first aeronaut who should cross the 
Atlantic. 

So soon as he could obtain sufficient means by his exhibi. 
ti(ms, Mr. La Mountain began the construction of a balloon 
in which he hoped to accomplish his daring scheme. Every
thing about it was most perfect. The silk, of extra quality, 
was manufactured expreesly for him, and under hit! super
vision, by the Messrs. Ryle, of Paterson, N. J. The rope for 
netting he made himself at a factory near Troy, SUbj ecting 
every fiber and strand to severe tests. Great care was used 
in oiling and coating the silk. Adroit mechanism insured 
absolute control of the valves. When the " Atlantic" was 
completed, it was undoubtedly the strongest and most sym
metril'al, as well as the largest balloon ever floated in any 
country. 

By way of demonstrating the feasibility of his plan, Mr. 
La Mountain determined upon a preliminary land voyage of 
great length. St. Louis was fixed upon as the starting 
point, and he ascended from that city in the presence of an 
immense concourse, accompanied by John Wise, the veteran 
Pennsylvanian aeronaut. 

The
' 

voyagers remained in the air a little over nine hours, 
during which time they crossed Lake Erie at its largest part, 
and traveled far into New Y(nk State. Unfortunately, in 
crossing Lake Ontario, they descended for purposes of obser
Vation, and became involved in a tremendous tornado of 
which they had no knowledge when above. This bore them 
with frightful velocity to the shore, and left the balloon a 
wreck iu the woods of Adams, Jefferson county. In a little 
more than nine hours the " Atlantic" had traversed a distance 
of eleven hundred and eighty :reiles. 

Thus ended, for a time, all prospect of the voyage to 
England. La Mountain was saddened, but not discour 
aged. All he lacked was money. To obtain this, he re
sumed his career as an exhibitor. A small balloon was con· 
structed of the fragments of the wrecked "Atlantic." The 
citizens of Watertown made him a g.enerous subscription, 
and he started on a pleasure trip from that place, in company 

with Mr. John A. Haddock, then editor of the Watertown 

Ref01·mer. 
The incidents of this voyage will long be remembered. 

The balloonists had proposed to be back in a few hours. 

== 
But days passed, and they did not come. Time lengthenea 
and there were no tidings from them . First was uncertainty 
then doubt, then despair in the minds of friends. All sorts 
of wild stories and vague speculations were started. The 
tragic fate of poor Thurston was then fresh i n  the public 
mind, and the belief became general that La Mountain and 
his companion had met a similar death ; although there were 
some wiM. enough to believe that the insane venture of cross
ing the Atlantic in a small and unreliable balloon, had been 
made. At last the mystery was explained . Having no com· 
pass, the aeronauts had lost their bearings, und suffered 
themselves to be carried far into the dense woods of the 
Ottawa reservation, in Canada. After wandering in their 
blank mazes for many days, subsisting upon leaves and ber
ries, they were accidentally discovered when in the last 
stages of starvation, by some Indian scouts in the employ of 
Mr. Cameron, a lumberman, and thus saved from a horrible 
death. Their thrilling story was widely published, and 
graphically pictured by the illustrated newspapers. 

After this second misfortune, Mr. La Mountain did not at 
once renew his Atlantic project. The war of the rebellion 
began to assume large proportions, and La Mountain was at 
different times stationed at Cloud's Mills, near Alexandria, at 
Fortress Monroe, and elsewhere. So long as the armies were 
lying in camp, as they did during the early portion of Mc
Clellan's remarkable career, balloons were of some value. 

We last heard of him in public as making an ascension 
from a town in Michigan . An impatient and careless crowd 
cast him off before he was ready, without an overcoat or in
struments, and the valve rope tied several feet above the 
basket. He shot like a rocket up into a cloud of mist and 
sleet, which congealed his blood and froze the valve board 
fast before he could control it. His only alternative was to 
climb, with frost·bitten fingers, up the net· work and tear the 
balloon with his teeth. The rip extended above tue hemi
sphere, the balloo:! collapsed, discharged its gas, and fell 
with great velocity from a hight of nearly two miles. The 
aeronaut was picked up benumbed, insensible, but not dan
gerously injured. Undoubtedly, the suffering and exposure 
endured at this time hastened his death. 

The career of Mr. La Mountain was peculiarly one of 
danger and ill fortune. But he faced hazards without a 
tremor, and endurei disaster without a murmur ; never fal· 
tering in devotion to his leading idea. We accompanied him 
six times above the clouds, and saw him twice under circum
stances of great peril, when he was as calm and collected as 
if sitting in a parlor-not a muscle relaxing nor a fiber quiv
ering. His fault was a lack of business practicality. But 
he made up for this, in a great degree, by intense enthasi
asm aDd earnestness. Notwithstanding the success of the 
Atlantic telegraph had rendered the question of crossing the 
ocean with balloons less interesting and important than 
formerly, we believe he would have made the attempt ; and 
ill this day of almost marvelous achievements, it is not wise 
to say that he would have failed. 

-----------.�,�-�--------
MINERAL DEPOSITS. 

[Leclmre by William T. Brigham, before the Boston Society of Natural 
History.] 

The deposits of minerals, the extraction of which forms 
the subject of mining, are found in two forms ; beds origin
ally more or less horizontal, and veins. The form in which 
a mineral is found is usually the same; thus coal is gener
ally deposited at the bottom of fresh water and a.ppears as a 
bed. The only other mineral of importance, if we except 
rock salt, found in this form, is bog iron. This ore is one of 
the best oxides of iron, and is frequent in the United States 
and in Sweden. The position of coal beds is usually deter
mined by the dip of the stratum at its outcrop. These beds 
are often divided by intervening strata of limestone or shale. 
Augers similar to those used in boring artesian wells are em
ployed to find the depth and thickness of these beds. This 
mode is extensively practiced in France. It is only witilin a 
little more than a century that coal' has attained a commer· 
cial value, and within that period the scientific college of 
France sanctioned its use, declaring it not to be a poisonous 
fuel. Its consumption has now reached such a degree, that 
in a single year over a hundred and seventy millions of tuns 
were quarried, and of this quantity England produced one 
hundred millions of tuns. 

By far the greater number of minerals used in the arts are 
found in the second form, viz. : that of veins, which are as 
definitely placed as beds. Where an eruptive rock has been 
forced upwards, breaking a series of strata, a vein is formed 
in the fracture, and also smaller veins are formed in the sur
rounding cracks. Accidents and faults occur in veins as in 
strata, and are caused by disturbances after the deposition of 
the metallic veins. These accidents are so various, and the 
veins so intricate, that science is sometimes at fault. This 
places geologists in bad repute among practical miners, and 
this feeling was so strong at the time of Prof. Silliman's visit 
to California, that he was refused admittance to many of the 
mines. Veins are often heterogeneous in their composition, 
and a section of a certain Spanish vein exhibited the follow
ing substances in the order of their enumeration: Partially 
decayed rock, or gossan ; a brown iron ore ; galena, or sul
phide of lead ; gray sulphate of lead ; white sulphate of 
lead ; pure white metal ; iron with patches of ocher ; barytes 
with patches of gelena ; galena in large grains ; sulphate of 
lead ; and lastly, the surrounding gossan. This is an extreme 
example, b ut veins are seldom simple. 

A conformation not infrequent is that of a large vein 
termed Vena Madre, or mother vein, accompanied by 
smaller contiguous and parallel veins. This may extend for 
a hundred miles with a veritable width of from six to one 
hundred feet. Of this character are the celebrated Washoe 
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and Comstock lodes, which latter produced from 1862 to 1865 
inclusive, metal equal in value to forty-eight mHliQns of dol
lars, two·thirds being silver and one-third gold. Lodes are 
sometimeli of such definite width, that miners may ana do 
divide them by the length , each owning:t certain number of 
feet. Thus a vein is worked at several points. The sur· 
rounding medium is often quartz, in the fissures of which 
are found scales of gold. Silver is found in several form s, 
some of the m9st noticeable of which are ruby silnr, horn 
silver, and hair silver, the latter being a most beautiful and 
delicate mesh or net-work much prizQd for colledions. 

The extreme hardness of the quartz, and difficulty of sepa
rating the metal, often makes the working of a mine imprac
ticable. But here nature comes to our aid. By the action of 
water during long ages, the enveloping rock is decayed, and 
the golden scales and nuggets washed down, and deposited, 
te>gether with a large amount of foreign matter, in the beds 
of the streams. These streams have been, by volcanic or 
other action, covered to some depth, with soil. The uncov
ering of these ancient river-beds, and the washing of tllO 
deposits there found, constitute placer mining. This method 
was first discovered in California by a Mormon, a member of 
Captain Suter's band, who in digging a race-way for a mill 
found many small yellow particles, which he supposed were 
gold. Of these he collected a large quantity, and in the 
autumn of 1848 sent them to San Francisco, then but a vil
lage. They attracted the attention of an old Georgian mi
ner, who declared them similar to the nuggets found in tIie 
washings of that State. The news spread, and diggings for 
the valuable deposit were commenced in all parts of the 
State. In the spring of 1849 the panic extended to the At
lantic coast, and the memorable gold fever set in. During 
six months of that year no 18ss than ninety thousand people 
went to California. As they exhausted the strEam-beds found 
in the valleys, they followed the deposit up the mountain. 
This gave rise to that system of mining peculiar to America, 
called hydraulic minipg. Rapid streams of water are con
ducted by elevated troughs, resembling old Roman aque
ducts, and with immense pressure thrown against the sides 
of the mountains. washing down the soil, and uncovering 
these ancient beds. The matter thus washed down is made 
to pass over ditches constructed so as to catch the particles 
and nuggets of gold. 

Platinum occurs in little flat grains, in appearance resem
bling dull silver. From this resemblance it aerives its name 
platina, meaning little silver. This metal is unaffected by 
acids, and will not melt under a temperature of 2000 degrees. 
It is chiefly found in the Ural mountains, and is used in 
Russia as coin. 

Copper is found like �ilver in veins, often mixed with silica 
and other impurities. It is very difficult to smelt, and this 
branch of industry is mainly carried on at Swansea in South 
Wales. There is also a smelting furnace at Boston. Car. 
bonate of copper gives us two valuable compounds, viz. : blue 
carbonate, and green carbonate of copper, or malachite. Mal
achite is largely found in the Ural mountains, and is in com
mon use in Russia. This metal is found pure, in sheets or 
nuggets, one having been found weighing five hundred tuns. 
It was so ductile that it was found impossible to blast it, and 
it had to be cut into sections with cold chisels. 

Galena or common lead is found crystallized into cubes and 
in veins, running through limestone reefs. Owing to the 
irregularities of the original coral reefs, large cavities or 
chambers are found in limestone often filled with lead. 

Tin is chiefly found in Cornwall in the form of tin stone. 
It is also obtained. by washing, sometimes transparent and 
sometimes of a gray color, and is called stream tin. Mercury 
was formerly obtained only at the mine of Almaden in 
Spain ; but soon after the demand arose for it in California, 
it was found south of San Francisco, and the mine was named 
New Almaden. These mines are of immense value and ex
tent, but are in the hands of a gigantic monopoly, which 
will only produce a limittd quantity. This cinnabar was 
used by the Indians for war.paint, and is sometimes found 
deposited in pouches like lead. Mangan('se is of a purple 
color, and to its presence the amethyst owes its beaftltiful hue. 

Metals are sometimes found in solution in the sea, and cer
tain seaweeds possess the power of secreting silver. Old 
copper sheathings also collect by galvanic action an appreci. 
able amount of silver. 

The lecturer briefly called the attention of the audience to 
the providential distribution of the various natural deposits. 
Coal, wood, and limestone are necessary to the successful 
working of iron mines, and in all countries where iron 
abounds, these materials are also at hand. When mining 
had reached Buch a stage that works were abandoned from 
inability to keep the mines clear from the watE'r which col
lected, the steam·engine was invented and first used only for 
this purpose. The necessity for an increased amount of ap
propriate fuel then arose, and was supplied by the discovery 
and use of coal. Thus science supplies the needs and emer. 
gencies of the arts. 

_.-

CEMENT FOR FASTENING INSTRUMENTS IN HAN))LES.-A 
material for fastening knives or forks into their handles, 
when they have become loosened by use, is a much-needed 
article. The best cement for this purpose consists of 1 lb. of 
colophony (purchasable at the druggists'), and 8 oz. of suI. 
phur, which are to be melted together and either kept in 
bars or reduced to powder. One part of the powder is to be 
mixed with half a part of iron filings, fine sand, or brickdust, 
and the cavity of the handle is then to be filed with this mix
ure. The stem of the knife or fork is then to be heated and 
inserted into the ca"Vity ; and when cold it will be found fixed 
n its place with great tenacity. 
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HILL'S LOCKING WHIP SOCKET. 

This is not only a tasty, but an efficient device for locking 
whips in their sockets. 

The lock is securely fastened to the dash, as shown, so 
that when the whip is placed in the socket it is clasped by 
the semicircular hasp of the lock, which corresponds to a 
semicircular recess in the plate of the lock, as shown in the 
engraving. 

Both the interior of the hasp and that of the recess which 
forms its counterpart, are lined with thick leathers, cut in 
the form of halves of a flat ring, and let into grooves formed 
in th e interior side of the hasp and the recess. This prevents 
rattling and wear. 

The whole arrangement is small, neat, strong, and con
venient. The lock is of that kind known as spring locks, and 
reqtrires the use of a key only to unlock it. The attachment 
is rather ornamental than otherwise, and will effectually in
sure whips from theft. 

Patented, through the Scientific American Patent Agen
cy, Sept. 28, 1869, by W. S. Hill, whom address for further 
information at Manchester, N. H. 

.. _ -
Our Moscow Exchanges. 

We have received several numbers of the Moscow German 
paper, M08kauer Deutsche Zeitung, and are gratified to see 
with what discrimination and freedom the editor discusses 
aU questions of education and politics. If the paper were 
printed in New York it could not enjoy greater license. It 
is also refreshing to observe that way off in the interior of 
Russia editors know how to indulge in those pleasing per· 
sonalities that give style and character to papers nearer home. 
Among other items, we find one headed, " A  New Yankee 
Speculation," giving an account of the proposed sale in New 
York of exeursion tickets around the world, including board 
and lodgings at hotels, and all incidentals. The paper says 
that the arrangements are nearly completed, and that such a 
ticket will cost $1,200, and that the scamper around the 
world can be accomplished in ninety days. 

- - -
The PeCorated Illlplelllents oC the Stone Period. 

f!!ir John Lubbock and the other archreologists are inclined 
110 hold that the perforated axes and nammers of stone are 
coeval with the commencement of the bronze period. That 
many of them really do belong to this period there can be 
little doubt, since bronzes and stone are frequently found 
buried together, and it is well known that stone weapons 
continued to be made and used after the introduction of 
bronze. But this by no means proves that all perforated 
stone implements are to be referred to this period, and the 
present number of the " Archiv fur Anthropologie " con
tains a paper by Rau, showing the mode in which they might 
be formed before a knowledge of bronze existed. M. Rau 
considers that the holes were made in two ways , or perhaps 
by means of two different borers. The more highly finished 
holes are of equal diameter throughout. and present a smooth 
surface, and exhibit at short distances from each other a suc
cession of circular grooves. Such perforations as these, he 
thinks, were 'effected by means of a hollow cylinder of 
bronze. B ut there is another kind of perforation, the surface 
of which is more or less smooth, but which is not marked by 
the lines or grooves above mentioned. These perforations 
are constricted in the center, so as to present one section, 
more or less of an hour-glass form, indicating that they have 
been bored in from opposite sides. These, he thinks, belong 
exclusively to the stone period. In both methods it is pro
bable that hard sand and water were employed to assist the 
process. His view is supported by an examination of weapons 
in which the perforations have not been completed, but car
ried only through a portion of the thickness of the stone. In 
the former class of borings, the hole on section presented 
somewhat of the appearance that would be presented by the 
bottom of a champagne bottle on section, the periphery being 

J dtntine jtUttiCltu. 
more deeply bored than the center ; whillit, in the latter class 
of borings, the bottom of the depression was simply rounded 
and rather narrower than the superficial margin. M. Rau 
has been able to produce borings in a hard stone exactl y re
sembling those on the weapons of the stone period, without 
the aid of any metallic instrument, but merely by means of 
the rounded extremity of a piece of hard wood made to rotate 
with a bow-drill. together with a little sand and water. 
The stone on which he experimented was a piece of diorite, 
so hard that a well. tempered knife-blade only marked it with 
a metallic streak, and of the same kind as that formerly 
employed. on account of its combining hardness with tenacity, 
in the construction of various weapons during the stone 
period, and still used for the same purposes by the North 
American Indians of the present day. In commencing the 
perforations, which required infinite patience, M. Rau found 
it advantageous to attach a piece of wood, with a hole in it, 
on the stone, which prevented the boring instrument from 
perpetually slipping off. Two hours' severe work were 
required to deepen the perforation by the thickness of an 
ordinary tracing with a lead pencil, and, though with many 
interruptions, he wa·s fully two years in completing it. It 
was found requisite to add fresh sand every 5 or 6 minutes. 
When serpentine rock was experimented on, the perforation 
was accomplished with very much greater rapidity. 

- _  .. 
HAMILTON'S WATER ELEVATOR. 

Ewbanks, in his treatise on " Hydraulics and Mechanics," 
has compiled a history of the various devices adopted in all 
parts of 'the world for raising water, from the earliest 
period of which we have any record up to a recent date. 
To obtain this essential to life, the minds of even the most 
rude and uncultivated savages have been stimulated into 
the invention of quite ingenious devices ; and in modern 
times improvements in methods of elevating water . form a 
large proportion of the inventions for which protection by 
patent is solicited. 

The invention herewith illustrated is a good one, not only 
for shallow but especially for deep wells beyond the capacity 
of the atmospheric pump. It probably eliminates the element 
of friction to as great an extent as it can practically be done ; 
and, therefore, applies a maximum proportion of the power to 
the useful work to be accomplished. 

Our engraving gives an excellent idea of the device. Two 
grooved pulleys keyed to a shaft carry each an endless chain 
to which buckets are attached in the manner shown. 

When the shaft is rotated in the proper direction, the 
buckets successively descend and fill, and are drawn to the 
top, when in passing over the center of the elevating shaft 
they empty their contents into the spout. 

The spout is not fixed, but is pivoted in such a manner that 
it tips to allow the buckets to pass on their descent for a fur
ther supply ; and it is also so balanced that as soon as the 
bucket has passed, it falls immediately into its normal posi 
tion. 

[APltIL 9, 1870 . 
We j udge that more water can be elevated by a given power, 

through a given distance, in a given time, by this apparatus 
than by the use of any pump ; and the number of buckets 
may of course be multiplied, when it is desired to apply steam, 
or other power greater than can be applied to all ordinary 
hand machine like that illustrated. 

Apparatus of this kind has the advantage over pumps that 
wells are constantly kept open, and the water being stirred at 
each drawing keeps the water thoroughly aerated. 

This invention was patented, through the Scientific Ameri
can Patent Agency, Feb. 1, 1870, by W. G. Hamilton, of Mil
ton, Wis. Address as above for further information. 

. _ -
DENN'S IMPROVED GRIDIRON AND CAKE lIAKEK. 
We have forgotten the name of the gou1'mcmd who said, that, 

if he were an autocrat, the individual who should presume to 

fry a beefsteak in his dominions should be himself fried. The 
punishment proposed, though somewhat severe, is not much 
more so than the pains of dyspepsia which Nature meets out 
to those who will eat fried meats contrary to her expre88 
commands. 

But without proper a.ppliances, the broiling of meats, un
doubtedly the most wholesome as well as the most appetizing 
mode of cooking them, involves many positive inconveniences, 
such as the smoking of walls, the dripping of grease, and 
other annoyances which we need not specify. 

The object of the present invention is to do away with all 
these inconveniences, and to provide a gridiron whereby not 
only broiling but other culinary operations may be per
formed, and by which the bad health arising from the con
tinual use of fried meats may be avoided. 

It consists of three principal parts, shown separately in the 
engraving. The gridiron, B, its cover, C, and the wire grid
iron, D, which may be used inside of the other, when desired, 
to broil food tnat would fall through the bars of the other, 
such as oysters, or it may be used as a corn popper or bread 
toaster. 

The cover may be used as a cake baker by placing it on 
the top of the stove with the hollow side of the handle up. 
It will be seen lJy an inspection of the engraving that the 
gridiron has a rim or projection on its underside to rest on 
the ledge in the hole of the stove, the rim being narrower at 
t�e part toward the handle for the purpose of giving the 
bars an inclination in that direction, to cause the gravy to 
:flow out into the hollow handle and be saved for use. 

It will also be seen that the device, when in use, makes an 
air-tight cover to the hole, preventing the escape of smoke 
into the house, and keeps up the draft in the stove. 

The patentee is, we ale informed, in receipt of numerous 
testimonials as to the efficiency of thili device, from those who 
have it in use. 

The sizes range from No. 6 to No. 10, inclusive, and are 
made to fit tho corresponding numbers of stoves and ranges ; 
they may also be made oblong so as to occupy both the open
ings over the fire space, being more convenient for large 
families or restaurants in that form. 

This device waB patented, through the Scientific American 
Patent Agency, June 23, 1868, by Clayton Denn, of Frank
ford, Pa., who will sell State, COlUlty, or the whole right for 
the United States. For particulars. apply to, or address the 
patentee, No. 4,506 Trenton avenue, Frankford, Pa. 

.� . 
.Purlflca·Uon oC Water fi'OD1 SD10ke .ID1purltle •• 
Several correspondents recommend the use of permanganate 

of potassa for purifying water from the impurities derived 
from coal smoke. Enough of the salt to give the faintest 
possible tinge to the water is recommended to be added, and 
as the coloring property of this salt is very great, a little 
used in this way would purify a larie quantity of water. 
After standing twenty-four hours the impurities will all be 
precipitateJ., and the sudzing property of the water is not 
impaired. Our Western friends who have been greatly 
troubled with smoke-soiled water will do well to make a trial 
of this simple remedy. 
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THE BITRICYCLE. A FRENCH IN VENTION. 

We ill ustrate herewith a curious French invention, more 
on account of its unique character, than from any be-lief in 
the merit of the device. Our obj ect also is to arouse the at. 
tention of inventors to the fact that there is still much room 
for improvement in construction of vehicles designed either 
for pallllengers, or the transport of wares and heavy materi
als for building and other purposes. 

An attempt has been made in the construction of the " bi
tricyle " to secure immunity from overturning by broadening 
the base of the vehicle to such a degree that the center of 
gravity can in no instance fall 
outside of the base, and this 
is undoubtedly secured. The 
increased width of the vehicle 
l1'esulting in the attainment 
of the above object, is an in
convenience for city travel, 
on account of the crowded 
state of the thoroughfares. 

One smiles to think what 
a delightful snarl a crowd of 
these vehicles would produce 
in any of our New York thor
oughfare!, not to mention 
Broadway. 

But an attempt has been 
made to carry out a correct 
principle in throwing the 
bulk of the weight upon 
wheels of very large size. It 
is well known that such 
wheels entail less work than 
small ones in proportion as 
roads are rough. With per
fectly smooth and hard roads, 
perfectly round and inelas· 
tic wheels of different sizes 
would manifest no difference 
in draft, all other things be
ing equal. 

The plan of putting the 
large wheels, in the center of 
the vehicle appears to UII a 
very unmechanical contriv. 
ance, as it is manifest that on 
uneven surfaces the weight 
mustlbe more or less unequal. 
ly divided between the wheels 
-and it is easy to conceive 

J. c  

of circumstances, i n  which only two of the wheels, or 
even the one central wheel on each axle, should tem
porarily bear all the load. The use of springs can only 
compensate for this irregularity to a certain extent ; beyond 
that, we j udge the rolling of this vessel upon her central 
wheels, over a rough road, would be something remarkable. 

The inventor of this curious vehicle seems to have forgot
ten that immunity from overturning may be secured by 
10weriJig the center of gravity with a given width of base, as 
by wid(lning the base while keeping the center of gravity at 
the same hight. 

For all lleavy draft vehicles, we 
believe that the hind wheels might 
be made much larger than at pres
ent is the case, with advantage ; pro. 
vided the construction of the vehi
cle is such as to throw the weight 
of the load mostly upon the larger 
wheels. The use of crank axles with 
such wheels would let down the body 
sufficiently to admit of easy loading. 

We have seell this construction 
adopted for trucks used in moving 
heavy iron castings, blocks of stone, 
etc., with unquestionable advantage, 
and economy of labor, both to man 
and beast, yet for city trucking and 
farm work the high box or platform 
still prevails. 

Of course the enlargement of the 
fore wheels cannot be carried beyond 
a certain point, on account of the 
resulting incapacity to turn shortly, 
a prime essential to a city truck ; but 
it appears to us that the combination 
to be sought in the improvement of 
draft vehicles is the lowering of the 
load and the enlargement of the 
wheels. 

J cirntifu �tuttitau. 235 
Manufactory," and who have felt sufficient interest i n  what 1 and o f  a smaller size than usual, lining the mouth with a 
is known as the Bessemer proces9, to have become familiar single ring of well-burnt fire clay, or composition of clay and 
with its details, will at once understand the working of the plumbago. He also forms the metal part of the mouth of the 
improvement of which we give an engraving, and which has converter with a movable dovetailed flanged ring, so that the 
just been patented by Mr. Bessemer in the United States. fire-clay mouth of the vessel may be readily taken out and 

It has been found that when certain kinds of iron are treated renewed, by unbolting or uncottering the iron ring which reo 

after the Bessemer method the degree of heat attained upon tains it in place. 
the influx of air into the converters is very much inferior to " In the annexed engravings; Fig. 1 is a vertical section of 
that p�oduced when other kinds are worked. a Bessemer converter constructed on this plan, a being thl' 

The obj ect in the present invention is to force the air into upper part of the converting vessel ; a>< the lining of ganis. 
the (lonverters under pressure, and thereby to secure a greater ter, and b the strong riveted iron �hell or vessel on the inside 

volume of oXYien to support the combustion than is done in of the mouth of which the iron hoop, c, is riveted ; while d is 

THE BYTRICYCLE, 

the ordinary way. The purer qualities of pig iron are ad. 
vantageously worked in this way. In the old process the de
gree of heat obtained, when Swedish charcoal pig iron and 
some other varieties were worked, was insu�cient to main
tain fluidity in the �ass until it could be poured into the in
got molds. Hence, a portion becoming hard gave rise to the 
formation of shells or " skulls "-as they are called":"in the 
casting ladles. When malleable scrap or steel in solid state 
is worked with pig iron this evil is greatly increased. 

The engraving which we copy from Engineering is accom
panied with the following detailed description. Perhaps no 

F. I G , . 1 . 

...........: - -

a flanged iron ring beveled 
on the inside, and secured 
by screwed studs or cotter 
bolts to the hoop, c. A 
molded ring, e, of fire brick 
or other suitable refractory 
material, forms the escape 
opening or mouth of the 
vessel ; it is retained in 
place by means of the 
flanged ring, d, and when 
.it is worn out or damaged 
the ring, e, may be renewed 
by unfastening the ring, d ;  
a mixture of fire clay and 
ganister being first smeared 
over those parts of the ring, 
e, which come in contact 
with the lining, a*, and 
with the beveled interior of 
t.he ring, d, for the purpose 
of making the joint air
tight. 

" The aperture in the 
movable mouth of the ves
sel thus formed may in some 
cases be made small enough 
to retain ;the gaseous pro
ducts, resulting from the 
combustion of the carbon 
or other matter contained 
in the pig iron, under a. 
pressure much above that 
of the surrounding atmos
phere, so that the combus
tion going on in the con
verting vessel may be un. 
der " high pressure," as de. 
scribed in our account of 

Mr. Bessemer's new melting furnaces, which appeared 011 
pages 187 and 197 of our last volume. The contraction of the 
mouth of the vessel would in this case be greater than is 
shown in Fig. 1 for the purpose of retaining the gaseous pro. 
ducts under considerable pressure, so that the gaseous pro. 
ducts resulting from the combustion of carbon and other 
matters in or among the fluid metal would be prevented from 
expanding freely, and by reason of the combustion so taking 
place under a pressure much greater than that of the external 
atmosphere a more intense heat would be produced and im
parted to the metal. 

" The amount of pressure thus ob
tained should vary with the heat-pre
ducing properties of the carburet of 
iron operated upon and the quantity of 
scrap or other unfused metal forming 
part of the charge, so that no precise 
rule can be laid down as to the pressure 
to be employed ; but as a guide to the 
workmen, Mr. Bessemer states that for 
the conversion of the purer kinds of 
Swedish charcoal pig iron, and for mot. 
tled or wh ite hematite pig iron mixed 
with gray, a back pressure in the vessel 
from 8 to 15 Ibs. on the square inch will 
give good results, and in but few cases 
will a pressure of 20 Ibs. per square 
inch be necesS8.IY ; while a pressure as 
low as 3 or 4 Ibs. will be of but little 
practical advantage,and below 2 Ibs. per 
square inch he lays no claim to, as a 

useful effect. It will be understood that 
the pressure of the blast of air forced 
into the converting vessel must be in· 
creased in proportion to the back press
ure caused by the penning up of the 
gases within the vessel. 

" Mr. Bessemer, however, remarks 
that th e mode of obtaining the required 
back pressure by simply diminishing 
the outlet, does not offer all the desired 
facility of regulating the pressure from 
time to time during the, process, while 
at the same time the accumulation of 
slags in the aperture may in some cases 

In omnibuses likely to be run into 
by other vehicles, it seellils necessary 
to raise the body so as to be in some 
measure out of the reach of injury 
from the conhct of trucks, etc" which 
might t'ndanger the passenger!! 
should they strike the body of the 
vehicle. 

THE BESSEMER PROCESS UNDER PRESSURE. reduce the area of outlet so much as to 
retard the inflow vf air through the 

The vehicle we illustrate is made to carry fifty-two persons 
inside and out, the inside being divided into t wo compart
ments, as shown. A canopy, or awning, in hot and in wet 
weather, is UIIed to shel ter the outside passengers. 

.. . ..  
THE BESSEl'IIER PROCESS UNDER PRESSURE. 

Our readers, whu have read the article on page 184, current· 
volume, Scn!:wrIFIO .A.m!:aICAlIi, entitled " A Visit to a Steel 

invention of modern times illustrates better the fact that 
simplicity of construction may often secure the greatest ad
vantages. This simple device of Mr. Bessemer is said to 
totally obviate the difficulty we have specified. 

" Mr. Bessemer makes the converting vl'�sel of great 
strength, securely riveting and caulking all the laps and joints 
l!O as to render it air tight as near as may be, and he, by pref. 
eren�, forms the mouth of the vessel circular instead of oval, 

tweers. For theM several reaSOllS the opening in the mouth 
of the converting vessel may be made much too large, if left 
open to retain the gaseous matters i n the converter at the 
high pressllre desired ; such larger sized mouth being provided 
with a conica l stopper inserted in the opening, and so arranged 
as to be advanced or further withdrawn by being itself mov. 
able or by the motion of the vessel on its axis, the vessel be
ing made to advance towards or l'ecede from a fixed conical 
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stopper. Mr. Bessemer, however, prefers t o  use a movable " The cone, g, and its rod and weight, z, are suspended by 
conical stopper attached to the end of an iron rod, as shown a chain in the position shown during the period of running 
in Fig. 1. The conical piece of fire-brick, j, is circular in form, in the metal. When the metal so run in comes in contact 
and &preads outward in a curved line at j*, for the purpose with the nitrate or other oxygen yielding materials large vol
of deflecting the flame and preventing its too powerful action umes of gaseous matters are evolved, these matters instead 
on the iron rod, {j, which supports tbe cone, j. The rod, g, of escaping freely from the converter rapidly accumulating 
protrudes through the back wall of the converting house, or . in the vessel until the pressure within it is sufficient to raise 
may be supported on a bracket or piece of iron framing in the cone, g, and escape by the small annular opening thus 
connexion with the standards which support the vessel, and made, the pressure being regulated by the weight, 8. Hence 
by means of a screw or lever, the cone, j, is made to advance the combustion of the carbon contained in the molten iron by 
further into or recede from the mouth of the converter, thus reason of its union with oxygen derived from the decompo
increasing or diminishing the area of the annular opening at sition of the nitrates or other oxygen yielding materials will 
e*, and regulating the pressure of the confined gases in the be effected under considern.ble pressure ; and the gaseous pro
vessel. ducts, instead of expanding freely as under the ordinary con-

" In some cases it may be found desirable to render the ditions of combustion, will be in a highly condensed Iltate, by 
stopper, f, self-actin g  by applying a spring or weightt/d lever which means their temperature will be considerably raised, 
to press it forward against the pressure of the escaping gases, and the intense heat so generated will be imparted to the 
so that either by reason of its enlargement by the accretion metal and cause it to retain its fluidity." 
of slags on its surface or by be;ng partially burned away it 
will occuppy such a position in the mouth of the vessel 

throughout the process as w ill give a sufficiently equal 
amount of back pressure, and prevent that pressure from ex
ceeding what is necessary by any partial clogging up of the 
escape o)3ening ; or in lie u of employing a conical 'stopper a 
flat or other shaped surface may be employed, the obj ect in 
either c,lse being to enlarge or contract the opening for the 
escape of flame as found desirable at different stages of the 
process. The pressure of the confined gaseous products is in
dicated by a mercurial column. This gage will allow the 
workmen to employ from time to time such an amount of in
ternal pressure in the vessel as the known qualities of the 
material he employs may render necessary. 

" \Vhen crude molten iron, or remelted pig, or refined iron 
is decarburized, or partially decarburized, or cOlilverted into 
refined iron, or into malleable iron or steel by the action of 
nitrate of soda or potash, or by other oxidizing salts, or 
when such decarburation or conversion is effected by any 
other processes in which the decomposition of nitrate of 
soda or potash, or other oxygen yielding salts alone or 
mixed with metallic oxides takes place in, or below the 
fluid metal in a convel ting vessel or chamber, a large amount 
of heat is absorbed and rendered latent, thus tending to solidi
fy the metal and rendering it unfit for forming into ingots or 
castings without being remelted. 

" To obviate this and raise the temperature of metal (while 
so treated or converted) to such a degree as to allow it to be 
cast into ingots or other cast articles or masses prior to its 
solidification, Mr. Bessemer proposes to construct the vessels 
in which the pro�ess 

'
is to be carried on of great strength, pre

ferring to use stout iron or steel plates well riveted and 
caulked, and, if needful. further strengthened by stout hoops. 
Tho mouth of the vessel is  to be made very small, Mr. Bes
semer preferring for that purpose to employ a well burned 
fire-briek ring, into which a long taper cone of the same ma
terial is placed. The cone is fasten ed to a long rod working in 
suitable guides, so as to keep it central with the mouth of the 
vessel. The space between the exterior of this cone and the 
interior of the fire-clay ring determines the area of outlet for 
the gaseous products given off during the time that the de
composition of the nitrate dr other oxygen yielding materials 
is going on , and a weight or spring lever acting on the rod 
to which the fire-clay cone is attached may be made to regu
late the amount of pressure required to lift the cone and per
mit the escape of the gaseous matters. 

" The arrangement of which we have j ust spoken is illus
trated in Fig. 2, which represents a vertical section of the 
upper portion of a converting vessel' or chamber in which 
molten pig or other carburet of iron is to be treated either by 
the inj ection of the fluid nitrate into the molten metal, as 
patented by Mr. Bessemer in March last, or in which vessel 
the nitrates or other oxygen yielding salts or substances are 
so brought in contact with the hot metal as to be decomposed. 
The outer shell, h, of the vessel or chamber is made of thick 
plates of iron or steel securely riveted and caulked at all 
j oints, and capable of withstanding safely a pressure of from 
five to ten or more atmospheres. For the convenience of 
lining the vessel, the upper part may be removed by unbolt
ing the stout flanges, hl, and one or more hoops, h2, are riv
eted to the exterior of the vessel to strengthen it. A lining 
of fire-brick, ganister, or other refractory material, i, is used 
to defend the outer shell from the high temperature gener
ated within, and previous to its uso for conversion, Mr. Bes
semer prefers to make a fire in tho interior so as to highly 
heat the lining and lessen its power of absorbing heat from 
the metal. 

" On the upper part of the dome an iron ring, m, is riveted, 
to which a flanged ring, n, is fitted . The inside of this ring 
is conical , and is made to embrace the conical fire-clay ring, p, 
through which the gaseous matters evolved during the pro
cess arc allowed to escape. A cone of fire-clay or of iron, 0,  
is attached to the guide rod, r ,  for the purpose of closing or 
diminishing the area of the outlet opening in the fire-clay 
ring, p, and on the upper end of the rod, 1', are placed weights, 
8, to regulate tlie pressure. The rod, r, is guided vertically 
upward and downward by passing through the tubular guides 
and stuffing-box formed at t t, on the curved exit passage, U, 
which leads to a chimney, and conveys away the gaseous pro
ducts escaping from the converting chamber. 

"On one side of th@ vessel or chamber is a proj ection, v, on the 
upper part of which a ring of fire-brick, to, is retained in place 
by a conical flv,nged iron ring, x. The opening in the ring, w, 
serves for tte admission of the molten mettil to the vessel, 
after which the cone, y, smeared with fire-clay is lowered 
down into the opening of the molded fire-brick, w, and by 
means of the woight, Z, is retained in place and prevents the 
escape of gaseous matters during the converting process. 

�J)nttiPou.a.eUtt. 
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Straightening Chimneys. 

MESSRS. EDITORS :-1 was much interested in the account 
in your number of March 12, of straightening the tall chim
ney at Barmen, Prussia. Anything relating to building and 
maintaining chimneys of great hight involves questions of 
much interest to a great many p(jople in these days of steam 
and machinery ; and, j udging from the numerous cases re
ported of the deflection of such chimneys from the perpen
dicular, and the methods adopted to strai{!"hten them, there 
is a want of more and better information on the subj ect. 

In reading the account above mentioned, I did not see any 
allusion to what is an indispensable part of all chimneys of 
that kind, namely, the inner chimney, or core. If that was 
absent, that fact alone would account for the de1lection of the 
chimney. 

Probably few outside of the trade are aware that the tall 
chimneys that surround us in cities and manufacturing 
towns are each composed of two separate and distinct chim
neys, one inside the other. The inner one to conduct away 
the smoke, heat, and gases, and the outer one to support the 
inner one, and protect it from the weather. The reason is 
that if the outer chimney were subjected on the inside to 
heat more or less intense, and on the outside to the ordinary 
variations of temperature, the unequal expansion and con
traction of the outside and inside of the same wall would 
soon cause its disintegration. 

An interesting illustration of thi s principle was seen some' 

years ago in this city, where a chimney was built with the 
core carried up inside, detached from the outer chimney, as it 
should be, until it reached the top, where, instead of drop
ping the inner chimney, and forming the coving, or crown, 
with the outer chimney, leaving the inner one free to expand 
or contract, they were connected with each other and built 
up together. The consequence was that when the fires were 
started and the inner chimney was subj ected to heat, its ex
pansion -caused it to lift the whole crown up clear off the 
outer chimney, causing a horizontal fracture 3 or 4 inches in 
hight. 

. 

In regard to the Barmen chimney before mentioned, I 
would say that I consider th� method adopted to straighten 
it as most unworkmanlike and dangerous, and I am not at 
all surprised that the chimney should vibrate to tho extent 
that it did during the operation, or that the masons should 
" get frightened and leave the place." 

I would suggest a much better plan than that of sawing 
out the joints. Have a number of oak wedges made of 
length sufficient to pass through the entire thickness of 
the chimney, and project sufficiently on the outside. 
Place them in set.s of three each, one over the other, thus, 

having the surfaces in contact straight and smooth, and 
blackleaded to diminish friction. Commence on the opposite 
side to that in which the chimney leans, cut through to the 
inside, insert one set of wedges, and wedge above and under 
them until they take a bearing. Repeat the process around 
the chimney, except on the lowest side, leaving spaces of a 
foot or more between each set of wedges. Then by driving 
the center wedge in each set inwards, as much of the chim
ney as rests on them is gradually lowered j ust at the places 
and to the amount required to bring it to an exact perpen
dicular. When that is done, brick up the intervening spaces, 
loosen and withdraw the wedges, an d brick up in their 
places. 

In conclusion I would say that my experience in that kind 
of wOlk leads me to believe that Eufficient care in planning 
and executing constructions of this kind is not a,lways taken ; 
and when a chimney like that at the Charlestown Navy Yard, 
in the building of which �penee was a seoondary considera,-
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tion, swerves from the perpendicular, to the extent that it 

does, to say nothing of the large number of others that give 

trouble in many ways, it behooves those whose business re
quires tall chimneys, to look well to the construction thereof. 

Boston, Mass. CRAS. A. Fox. 
- --

ltIatter a n d  Motion. 

MESSRS. EDITORS :-In your article on page 175, in reply 
to Mr. Blake, Y0U quote from four writers, to show that the 
term inertia is not always useti to mean the same thing ; 
when, if I can understand them, they agree as to the defini
tion of the word, though one of them denies the fact of 
which it is the expression. 

Certainly it is to be expp,cted that new discoveries in sci
ence will work some changes in our ideas of things, but it 
does seem a little startling to say that the idea of the inert
ness of matter is obsolete ; for is it not a principle of philos . 
ophy that a conception the negation of which is inconceivable 
must be true ? 

Then with respect to such motions as are imparted to mat
ter, is it conceivable that it moves itself ? If not, what else 
can it be but inert '/ 

But suppose it under some circumstances to move itsel f ; 
how is it done but by the exertion of force ? And are not 
the force and the resulting motion commensurate ? Then it 
follows (why not ?) that force and motion are correlative, and 
that a given force produces a commensurate motion and no 
more ; because inertia is opposed to it, and an equivalent of 
inertia is exchanged for an equivalent of motion. Except for 
this plain and easily understood principle, what would pre
vent an infinite motion from ever so small a force '/ 

So it appears to me that the argument of Mr. Nichols and 
your own from molecular motion to the denial of inertia is a 
pure non 8equitur, as it does not seem to alter the case at all, 
to say that matter moves itself. 

The absurdity of the alternative to which th e denial of in
ertia forces you, namely, that it is a natural property of mat
ter that it moves itself about from place to place, is too 
absurd not to be remarked. 

As to the idea that matter does either as molecules or 
masses move itself, I simply wait for the proofs, which when 
they come will undoubtedly astonish the apostles of the new 
philosophy, as well as every body (jlse. 

S. H. WILDER. 
Deep River, Ct. 
[Our correspondent must n6t put his own language into 

other people's mouths. No one has to our knowledge said 
that " matter moves itself," any more than they have Eaid 
" matter forms itself ; matter extends itself ; matter makes 
itself to be impenetrable." What those who deny the state 
of rest in matter, say, is simply that matter constantly 
moves ; and that under certain conditions, the motion of por 
tions of matter decreases simultaneously with increase of 
motion in other portions ; the increase and decrease being 
equal in all cases. It is believed by many that motion is an 
essential property of matter, as much as extension ; in fact, 
that the so-called essential properties of matter, are merely 
concomitants of motion ; that matter and motion are co
eKistent, and that neither can be recognized by the human 
intelligence without the other.-EDs. 

- - -
Relative Cost o C  Hoosae and Mt. Cenls Tnnncis. 

MESSRS. EDITORS :-Your recent article upon the Hoosac 
Tunnel, I think conveyed a wrong impression as to the rela
tive cost of the Mt. Cenis tunnel and the Hoosac. You place 
the cost at Mt. Cenis at $1,500,000 per mile, and at HOOllRC 
$1,900,000 per mile. By reference to Buffum's " Sights in 
France," etc., you will see that the cost of the Mt. Coni s tun
nel is to be $26.000,000, of which France pays $20,000,000 
and Italy $6,000,000, making the cost per mile over $3,335,-
000. The American engineers claim that their drilling ma
chinery is of much superior construction, enabling them to 
do the work quicker and cheaper, and there appears to be 
truth in this assertion. For example, in the book referred to, 
it is stated that the drills are used up pretty fast at Mt. 

Cenis, and that 2,000 drills will be broken up before the work 
is done ; but at Hoosac it is stated that not more than 50 of 
the Burleigh drills have been employed, all told ; all are still 
good, although some of them have been in use for oyer 3t 
years. 

-----..... __ .• ----
Spontaneons C ombnstlon of on Scrapings, 

B. 

MESSRS. EDITORS :-On reading the article on Sponta
neous Combustion, published in Vol. XXiI., page 121, SCIEN
TIFIC AMERICAN, it instantly reminded me of what I myself 
saw about two years since. I was then engaged as foreman 

for a manufacturer of oil silk. In this process the belts of 

silk when dipped in the oil are hung upon hooks and part of 
the dripping 'Jil falls to the floor. In the course of a few 
months the accumulation upon the floor is considerable. In 
the instance alluded to the proprietor ordered me to scrape 

the floor and put the scrapings in barrels and place them 

in a certain corner of the rOOID up stairs. I refused to do it, 

explaining to him the danger of combustion, but my argu

ment was ridiculed, and the scrapings were collected by the 

proprietor himself in three balrels and placed as described. 

They remained there but two days, and on the morning of 
the third I entered the rooms about six O'clock, A. M., and 

noticed a dense blue smoke. Feeling positive that the gas 

could not have produced it, I at once searched for the cause, 

and soon found it. I at once seized the nearest barrel which 

blazed from the bottom in a most terrific manner, and not

withstanding the intense heat, I succeeded in removing it out 
ot the building. On returning I found it had set fire to the 

floor plank, an inch and a quarter thick. This extinguished, 

I drew away the secoml. barrel, whiOh also burst into a 
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blaze from the bottom as soon as moved. The same result 
took place with the third, so that only for my timely entrance 
I feel certain the flames would have caused a loss of $30,000. 

The above I submit as a warning to all engaged in the 
manufacture of such goods to place the scrapings from the 
floor where they can have free access to open air. 

GARRET W. ANDERSON. 
Peekskill, N. Y. 

.. _ .. 
Effect or C ompressibillty on Buoyancy. 

MESSRS. EDITORS :-1 have read the following answer in 
the column devoted to correspondents, No. 10, current vol
ume : " Any solid substance which w:n begin to sink in water, 
will sink, if unobstructed, to the bottom. 'rhe reason is this. 
Any solid now known, is more compressible than w ater ; 
compressing it increases its specific gravity and renders it 
less buoyant than before the pressure was put upon it. As it 
goes down then, its tendency to sink is increased rather than 
diminished." I have found the assertion contradictory to the 
established figures of recent experiments relating to the com
pressibility of liquid and solid substances ; the coefficient of 
compressibility of water is about fitty-millionths for each 
atmospheric pressure, wiile that of mercury is but three 
millionths. Solid substances are far less compressible 
than liquid onei ; so the coefficient of compressibility of 
iron is 0'5 millionth only, for the same pressure ; this 
being deducted frOID its coefficient of elasticity demonstrated 
by M. Wertheim to be exactly equal ; the formula has been 
adopted by M. Grassi for the correction of observed compres
sibility in piezometer. 

This being admitted, the specific gravity of water will be 
increased more rapidly in comparison with the iron, when 
submitted to the same pressure and at the ratio of one hun
dred to one. 

Describing by d, the difference of specific gravity between 
water and any heavier solid substance ; by c, the coefficient 
of compressibility of water ; and by g, that of the solid ; the 
value of required condensation of water, expressed by if, to 
counterbalance the specific gravity of tke heavier body, can 
be found by the following equation : a;- � 

c-e 
Applying the formula to iron (specific gravity 7'8), the 

water to be equalized with its specific gravity put in the 
same condition of pressure, its primitive volume must be 
diminished 7'8787 times ; that means, a compression equal to 
157,574 atmosphlJric pressures, tf! a water column equal to 
one-fourth the terrestrial radius ; passing tllis li mit, the iron 
will float on the stratum.  

'rhis manner of calculation supposes that the coefficients 
of compressibility preserve their proportional value at this 
enormous pressure, which is not determined ; but at all 
events, it demonstrates sufficiently that the tendency to sink 
will be diminished rather than increa�ed, as the solid sub-
stance goes down in the water. M. W. BEYLIKZY. 

New York. 
... _ .. 

Absorption or Oxygen by Charcoal. 

MEB5RS. EDITORS :-On page 189, current volume, an in
quiry is stated by a correspondent, " Is there not in tbe prop
erty of charcoal to absorb oxygen a source of cheap extrac
tion of tbis gas from the air ? " 

T wo French chemists, MM. Laire and Montmagnon have 
been making experiments in this direction, and find that 100 
measures of  wood charcoal, freshly burnt, absorb 985 of 
oxygen and only about 705 of nitrogen. They proposed to 
pump out the oxygen and nitrogen from the charcoal and 
pass it over fresh co&1, and re-pump it until the greater part 
of the nitrogen was eliminated and tolerably pure oxygen re
mained. 

The direction in which experimenters should work is to 
find some Bubstancd, charcoal, membrane, etc., that will filter 
out the nitrogen and permit the oxygen to pass. 

The late Mr . Graham came near the accomplishment of 
this result by using shavings of india-rubber, but the detail s 
of his process are wanting. Oxygen and nitrogen are so dif
ferent in their properties that we ought to discover an easy 
way of separating them, J .  

New York city. 
... _ .. 

Machinery Wanted at the South. 

MESSRS. EDITORs:-I perceive you have noticed ou annual 
State Fair that is to take place, commencing on the 23d of 
April. 

I thought to drop you a memorandum of what is needed 

in our State, so that inventors throughout the United States 
could see what we most needed, and have their articles on 
hand. 

Cart or wagon wheels of new pattern ; force pumps to 
supply great bodies of water to our sugar houses ; horse
power brick machines are much wanted-those that require 
that the bricks should be l east exposed to the sun preferred. 
Every kind of new patent boilers for fuel is an obj ect with us 
now ; also knitting machines of all kinds ; saw mill s of all 
kinds, with new patent head blocks ; cross-cut saws that will 
saw a tree up into fire wood where it falls, and a machine to 
split the wood. M. SCHLAHE, JR. 

Pl aquemine, Parish of Iberville, La. 
... - ... 

'Vear or L ocomotive Wheel Tires. 

MESSRS. EDITORS :-During the last few years I have' 
been engaged in turning locomotive tires, and I have no
ticed that almost invariably the tires on the forward driving 
wheels were worn from 1;:; to .... l-z- of an inch smaller thlln 
those on the back wheels. 

The instances noted were from locomotives with fQur d!,iv-

J dtutific �mtri'nu. 
ing wheels and the ordinary four-whe 
Can you or some of your readers give a 
of wear on the forward driving wheel 

Clinton, Iowa. 

.lck in front. 
for this excess 

,comotives ? 
.iIRAM R. JONES. 

Dangerous ·oves. 

MESSRS EDITORS :-In your issue of March 12, thpre is an 
article headed " Dangerous Stoves," I therefore take the lib
erty to inform the writer and your numerous readers that, in 
my estimation, feet or legs to a stove are a superfluous nuis
ance. In selecting my stove, I took particular notice it had 
a large base that dipped down well below the bottom on 
which the fire rests ; I then made a frame of wood j ust to fit 
under the stove, and covered it with zinc. I then placed the 
stove upon this platform, minus legs and feet, in two or three 
inches deep of ashes, and built a fire, and have feared no 
danger from fire or the stove falling down. I manage to 
heat four rooms with one stove in the following manner : In 
the ceiling of the living room over where the stove sits (for 
it don't stand) there is a ventilating thimble which allows 
heat to pass into a chamber sufficient to warm it and make it 
comfortable in all kinds of weather. The stovepipe passes 
through a side wall into a " drum," lwhich heats a bed-room, 
then up through the ceiling into another room to heat a 
chamber bed-room, thence into the chimn&y. 

Now for the results ; the heat is all expended in the house 
j ust where it is most needed, and the wood consumed is no 
more than is commonly used to warm one room. I would 
say that my stove is soap stone No. 2, and does not get cold 
from the time the fire is lighted up in the fall till it is taken 
down in the spring. JNO. T. SMITH. 

Cedar Rapids, Iowa. 
. ... . 

Dangerous Sto ves. 

MESSRS. EDITORS :-1 see an article on page 173, present 
volume of your paper, headed " Dangerous Stoves," made so 
by the legs falling out, and the stoves falling down. 

A similar acci:lent took place a number of years since with 
my stove, nearly killing a small child. A neighbor met with 
a similar accident in which a kettle of boiling' water was 
precipitated on it child, scalding it to death. 

To prevent a like ocpurrence, we procured a half-inch drill, 
drilllld a hole through the bottom plate of the stove and legs, 
counter sunk the hole in the plate to prevent lhe head of the 
bolt to be placed in it, from rising above the plate ; the bolt ex
tending through the legs to receive a nut which was screwed 
up tight, holding the plate and legs firmly together, all was 
quickly and cheaply done ; since then, when we buy a new 
stove, the first thing done is to fasten the legs in this manner. 
The expense and time requirea to do this are so small that all 
stove makers and menders should be compelled to make 
preparation to have their stove legs so fastened before sold. 

E. G. PATTER. 
Bellevue, Iowa. 

. ... . 
An Error C orrected. 

" It is said a new description of lava is being thrown from 
the crater of Vesuvius since the last eruption, conSIsting of 
crystallized salt. This beautiful phenomenon has hitherto 
been unknown in volcano natural kistory. The scientific 
bodies are engaged in investigating." 

MESSRS. EDITORS :-1 clipped the above from the New 
York Christian Leader of Jan. 1st. I first saw it in that pa
per, and on the 8th of January it made its appearance in the 
SCIENTIFIC AMERICAN, with the exception of the last brief 
sentence of six words. I am of the opinion it is time it was 
corrected. If corrected in time, I am in hopes those invllsti
gators alluded to, will not hazard their precious lives by pen
etrating into the bowels of Vesuvius on a salt-exploring 
expedition, until they have read Humboldt's Cosmos, Vol. V., 
page 413. It is : 

" Common salt is from time to time found as products of 
SUblimation, even in lava streams on Hecla, Vesuvius, and 
Etna, in the volcanic chain of Guatemala (volcano of Izalco), 
and above all in Asia, in the volcanic chain or the Thian-
shan. MRS. GEOItGE HENRIUP. 

Geneva, N. y. 
- - -

Lacquer • 
No. 1 .-Shellac, 120 parts ; sandarach, 45 parts ; mastic, 

30 parts ; amber, 30 parts ; black resin, 90 parts ; dragons' 
blood ; 30 parts ; turmeric and gamboge, each 24 parts ; rec
tified spirit, l,OOO parts. Digest until diBSolved .i then strain. 
No. 2.-Seedlac, 120 parts ; sandarach, 120 parts ; dra.gons' 
blood, 16 parts ; gamboge, 2 parts ; turmeric, 2 parts ; Venice 
turpentine, 50 parts ; clean sand, 150 parts ; rectified spirit, 
1,000 part&. Digest m a sand bath, and strain. N o. 3.-
8eedlac, gamboge, and dragons' blood, each 120 parts ; saff
ron, 30 parts ; rectified spirit, 1,000 parts. Digest with heat, 
and strain. No. 4.-Seedlac and sandarach, each 120 parts ; 
dragons' blood, 15 parts ; turmeric, 2 parts ; gamboge 2 
parts ; Venice turpentine, 60 parts ; spirit of turpentine, 1,000 
parts. Digest with heat and strain . Aloos is sometimes 
used to give it a dark color. 

... _ .. 

ADHESION OF Am TO GLASS.-M. Auguste Houzsau has 
called the attention of the French Academy to the presence 
of nitrogen in what was supposed to be pure oxygen. He 
shows that it is extremely difficult to get rid of the film of 
air adhering to glass vessels, even after considerable "sweep
ing " with currents of oxygen, or other gas. In his experi
ments on the production of ozone by the electric shock, he 
found it necessary to make the narrow tubes he employed 
red hot, and while they were ill that state to pass oxygen 
currents through them. 

237 
New Blue Pigment. 

The new pigment is obtained in the following way, accord. 
ing to the directions of M. Tessie du Motay, and can be easily 
prepared in a few days. Tllke of tungstate of soda, ten parts ; 
tin salt-protochloride of tin, eight parts ; yellow prussiate of 
potash, five parts ; prechloride of iron, one part. Dissolve 
these substances separately in as small a quantity of water aB 
possible. Mix the solution of the tin salt with that of the 
tungstate of soda, and the solution of the perchloride of iron 
with that of yellow prussiate of potash. 

The two mixtures so produced are then to be added to each 
other, the whole thoroughly shaken, and allowed to stand 
for some hours. The precipitate produced in this way is 
caught on a filter, and tken when slightly washed aDd 
drained, i s  spread on earthenware plates and exposed to the 
sunlight for a day or two. The precipitate, at first an unde
cided blue, gradually assumes a more marked shade. A fter a 
day's exposure to light the substance is powdered and washed 
on a filter with wllter, so as to free it from soluble matters. It 
is again spread out and exposed to light for several days 
longer, until a pure blue tint is developed. It is llgllin pow
dered and preserved for use. 

The n�w blue is of a beautiful tint, resembling the variety 
of Prussllln blue, called " Berlin blue," but it POSSesses mortJ 
" body " than the la1iter. 

In ?rder that our readers may be able to judge of the val ue 
of thIS substance we give M. Tessie du Motay's analysis of it . 
He finds t.hat it contains iJl one hundred parts-¥-Olsture . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  7'S') ia� : : : :  : : : : :  : : : :  : : :  : : : : : : : : : : : : :  : : : : : :  3f� 

yanogen . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . 19'44 
Blue oxide of tungsten, . . . . . . . . . . . . . . : : :  35'60 

100'00 
It

.
is evidently a mixture of the finer variety ef Prussian bl ue 

WIth the remarkable blue oxide of tungsten. 

. 
So far for the c�mpositioll of the new pigment : its proper

tIes may now claIlll our attention. It is believed to be quite 
unalterable by light, became it is produced by the same 
agency ; and M. Tessie du Motay remarks that it is illoo-ical 
to suppose that the power which has produced the new blue 
will also destroy it. So far as the logic is  concerned we think 
that little importance need be attached to such an aro-ument 
as there is no good reason why the action of light sh�uld not 
go on to destruction of the color ; but we are rather inclined 
to think that preservatioo. of the pigment in darkness would 
be very likely to destroy the color of the blue oxide of 
t�n�ten, as it �as a

. 
considerable tendency to pass by oxida

tlOn mto tungstlC acId or anhydride-a greenish-yellow sub
stance, but the presence of the Prussian blue is, to a certain 
extent, a safeguard against tl�is danger. 

It is well known that ordinary Prussian blue is easily 
bleached by an alkali, as our readers are no doubt aware that 
it is �ot ve;y unusual for grocers to write on their blue pa
pers m whIch they usually make up tea with a weak solution 
of caustic potash ; wherever the colorless liquid comes in 
contact with the blue liquid, the Prussian blue used in pre
�aring th� paper is bleached, the letters or figures then appear
mg as whIte on a blu"" ground. The new pigmeut is but 
slightly altered by similar treatment, as the oxide of tungsten 
is unaffected by alkalies. �g�in ;

. 
the beautiful ultramarine blue so largely used in 

pamtmg IS unchanged by treatment with an alkali but very 
re�dily decomposed and the color destroyed by v�ry weak 
aClds, though the latter have no effect on Prussian blue. 1\1. 
Tessie du Motay's new pigment resists this treatment like
wise, so that, while posselSsing a shade of color intermediate 
bet�een ultramarine and Berlin blue, it resists the reagents 
whIch destroy the two other pigments. 

It is only necessary to add that tungstate of soda can be 
manufactured in large quantities and at a very low rate since 
a mineral of tungsten, called " wolfram " -tungstate ;f iron 
and manganese-occurs in considerable quantities in Corn
wall accompanying the ores or tin. This wolfram is a nui
sance to the Cornish miner, who would be glad to find a good 
market for it ; and therefora, since all the other materials, in
cl�ding solar light, are ch�ap, the " photographic blue " bids 
fall' to attract some attentIon-more especially since it is less 
likely to be injured by the prolonged action of light than 
other blue pigmants.-British Journal of Photography. 

.. - �  
AT a recent meeting of the Paris Academy of Sciences, M. 

Feil exhibited specimens of flint glass of great density (Fara
day's glass) obtained by a new process, enabling masses of 
this material to be manufactured, weighing from 25 to 35 
kilos ., perfectly pure, homogeneous, and free from strire, and 
of a density equal to, and even greater than that of Faraday's. 
He also showed specimens of imitation precious stones, Buch 
as emeralds, sapphires, and white and celored rubies, as well 
as a specimen of a deep violet blue, rich in tone, ana of a 
brilliancy surpassing that of the finest amethysts. They are 
stated to be nearly equal in hardness also. The auth�r, in  
his communication, states that he uses for the flint glass 
aluminates of lime, of lime and baryta, of l ead, and of bis
muth, etc., and for crown glass, aluminates of magnesia.,  sili
cates of magnesia, lind of alumina. 

.. - �  
MIXTURE FOR CLEANING FURNlTURE.-Cold-drawn linseed 

oil, 1 quart ; gin, or spirit of wine, half a pint ; vinegar, half 
a pint ; butter of antimony, 2 ounces ; spirit of turpentine, 
half a pint. N. B. This mixture requires to be well shaken 
before it is used. A little of it is then to be poured upon a 
rubber, which must be well applied to the surface of the fur
niture ; several applications will be necessary for new furni
ture, or for Buch as had previously been French polishft.l or 
rubbed with beeswax. . . 
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Jmproved Apparatus Cor llIClUIurIn::; Liquids. 

A means whereby the measurement of liquids could be ac
curately accolJlplished without the use of sets of measures 
into which various liquids must he dra,wn. has long been a 
desideratum. The possibility of drawing the required quan
tity with rigid exactness. directly into the vessel designed for 
its transportation, is something much to be desired, both as a 
matt9r of convenience and of cleanliness. In the case of in
llammable liquids, such measurement is�also desirable on the 
score of safety, bince tho near approach of any artificial light 
iii not necessary. 

With the apparatus herewith illustrated, 
liquids may be accurately measured in 
drawing. when there is light enough to 
place the receiving vessel properly ; and 
the annoyances and inconveniences attend. 
ant upon the use of portable measures are 
wholly avoided. 

The operation 'of the apparatus will be 
at once understood by inspectin g the en
graving s ; Figs . 1 representing the complete 
device, and Fig. 2 showin g  the same in 
vertiool section. 

In these engravings, A represents the 
outer case, divided into an upper and lower 
chamber by a diaphragm, B ; !any conve
nient quantity of liquid being poured into 
the upper chamber through the opening at 
C. It is drawn when wanted through the 
strainer, D, and subsequently through the 
measuring chambers, E F G H, an d through 
the tube, I, out through the faucet into 
the vessel destined to receive it ; the dotted 
line showin g the course of the fluid from 
its entrance to its exit from the apparatus. 
The chambers, E, F, G, II, and the tube, I, 
hold, together, one gallon in this instance ; 
bllt they may be m ade to hold any quanti. 
lY dpsired. The chamber, E, holds half a 
gallon ; the chamber, F, one quart; the 
chamber, G, one pint; the chamber, H, a half 
pint, and the tube, I, also one half pint. 
The measurement of these chambers and 
the tube, I, are adjusted to accuracy by 
screw spindles, L. 

J dtutifit �mttitau. 
Merritt prop� d will be kept running as formerly. 
Immediately Ut extent of the calamity being deter. 
mined, Mr. Wood \ lrders for the erection of new works, 
the plans were prep, (lnd to-day a large force of men is 
engaged constructing L �ew shops. It is believed the new 
foundery will be in opert. 1n soon-the cupola of the old 
one being available for use immediately. 

In 1859, also, the works were destroyed by fire. Mr. Wood 
then set himself with his accustomed energy to the task of 
rebuilding them, and in two weeks they were in operation. 

Previous to the late fire the company were turning out one 

[APRIL 9, 1870 
OBIrUARY--SETK BOYDEN. 

We regret to record the death of Mr. Seth Boyden, who, 
at the time of his death, was one of the oldest, as he had 
been in his life one of the most prolific, inventors this coun
try has produced. Mr. Boyden invented and commenced the 
manufacture of patent leather at Newark, N. J.,  in 1819, hav
ing taken up his residence in that ci ty in 1815. He invented 
a brad machine, in 1816, which largely reduced the cost of 
ma,uufacturin g brads. In 1826 he made the first specimens 
of malleable castings, and continued in their manufacture till 

1831.  About this period he devised the first 
locomotive with outside connecting rods. He 
also devised a cut.off, and was of much assist· 
ance to Professor Morse in working out the 
details of electric telegraphy. It is said that 
he produced the first daguerreotype ever taken 
in this country. He also, in 1849, succeeded 
in making spelter, and laid the foundation for 
such success as zinc mining has attained in 
this country. He subsequently succeeded in 
imitating Russian sheet-iron, but at a cost 
which would not admit of competition with 
the foreign article. One of the latest of his 
inventions was a machine for making hat 
bodies, which has gone into general use. 

The last time we met Mr. Boyden was about 
.a year since, in a hat.manufacturing establish
ment in Newark, where his machines were 
employed. We found him in the office read· 
ing proof sheets of a 'Paper upon some subj ect 
connected with electricity. Age and the ordi
nary cares and pains which accompany H, 
seemed entirely forgotten in his enthusiasm 
for science ; for Mr. Boyden, though a practical 
man, was one of those scientifically practical 
men whose zeal is directed by kn owledge. 
Perhaps no man of his time has done more to 
promote the industrial arts in this country 
than Mr. Boyden, who, though his inventions 
have been mines of gold to others, lived a 
poor man, and died at the age of 82 a poor 
man,in all except the resped and honor which 
reward a good life. ------ ------

Length oC Journals. The upper chamber of the apparatus and 
the measuring chambers, E,F,G,H, and I, 
oommunicate with each other only when 
valves actuated by the rods, K, are raised. 
The rods, K, are inclosed by vertical t ubes, 
which ascend to the top of the ease ; and 
vent tubes (not shown in the engraving) 
are also supplied to each measuring cham
ber so that the flow may be rapid. 

The valve rods, K, are held up by springs, LIQUID MEASURING APPARATUS AND STORE CAN. 

Another consideration of con�iderable im 
portance to the smooth and safe working of 
shafting is ,the length of the journals. From 
a number of years' experience I have been 
led to believe, that with cast iron, one and a 
half times the diameter of the shaft is the best 
proportion for the length of the bearing, and 
with wrought iron, one and three quarters 

the diameter. 
110 that, when it is not desired to draw any liquid, the cham· 
bers all communicate ;  and of course the mealiuring chambers 
will instantly fill and keep full so long as one gallon remains 
in tae upper chamber. The state of the liquid in the upper 
chamber may be indicated by any suitable form of gage. 
Thumb knobs at the top of the rods are arranged as shown, and 
lllarked one gallon, half gallon, one quart, one pint, and 
half pint. The tln\mb knobs e:lgage in the horizontal por
tion of the slots in which they slide, by a slight rotary 
movement, so that any valve once closed will remain closed 
until the knob is released. 

If it be desired to have a half pint of the liquid, the knob 
110 marked is depressed. Thi� closes the valve corresponding 
to the knob, and all flow from chambers above the pipe, I, is 
Cllt off. Upon opening the faucet, only the contents of the 
pipe, I, will be discharged ; that is, a half pint. If one pint 
is desired the knob corresponding to that measure is de· 
pressed, and so on for all intermediate measures up to the full 
JIl,E'asuring capacity of the apparatus. 

Each of the several chambers has an inclined false bottom, 
so that full delivery of its contents is secured, and the cham
bers are reached for regulating and sealing through doors 
shown in Fig. 1 .  

'l'he apparatus may b e  applied t o  the filling o f  barrels, a 
large size being made for that purpose, and is capable of ex
tQnsion to all wholesale and retail measuring. It may also 
be connected to liquor casks and applied to milk cans, for "  
which i t  seems particularly suited, a s  the measures can be 
made so as to be readily reached to scald and clean them. 

Patented by Martin McDevitt, of Hampton, Va. For fur
ther particulars, or for State, county, and town rights, address 
McDevitt & Woodward, Hampton, Va. 

4 _ "  
The FIre at Hoosick Falls. 

The Troy l"imes gives the particulars of the fire on Sunday 
in the village of Hoosick Falls, by which all of tl:J.e works of 
the Walter A. Wood Mowing Machine Company on the north 
side of the Hoosac river were totally destroyed, excepting one 
large storehouse. The fire broke out in the main building 
connected with the works, the machine sbop, and destroyed 
that edifice, the carpenter shop, the blacksmith shop, one 
storehouse, the office, the foundery, a building in which cast· 
ings were cleaned, and fiv6 tenement houses, occupied by 
the families of seven of the operatives of the company. 7he 
patterns of the company were not inj ured-the men em· 
ployed at the works rushing into the pattern shop and reo 
moving them at the risk of their lives. The loss is upward 
of $400,000 ; and upon it there is an insurance of $245,000, in 
nearly fifty different companies. 

The buildings on the south side of the river were uninjured. 
'fhese consist mostly of the Caledonian Mills (formerly the 

hundred and fifteen machines per day, and within a week it On the question of shafts revolving in the steps of plum
is though: arrangements will be made by which at least mer blocks and the proportions necessary to effect motion 
fifty per day will be manufactured. Four thousand complete without danger of heating, it is essential (without entering 
mowing machines were stored in the storehollse which was largely into the laws of friction on bodies in contact) that we 
not burned, and these will be sufficient to enable the company should ascertain from actual practice and long-tried exper. 
to keep up with their orders. ienee the best form of journals of shafts adapted for that 

-----..... -. purpose. The lengths proportionate to the diameters have 
GALMANN AND RUKE'S IMPROVED JOIST PROTECTOR. already been given, but we have yet to consider the dimen-

It is well known that the ends of joists placed in walls, sions of the j ournals of large shafts where 
,
they are small in 

particularly in lower floors are in the ordinary way exposed comparisvn with the pressure or the wmght they have to 

to dampness and conseque�t decay In the device
' 
we here- i sustain. Let us, for example, take a fly-wheel shaft and the 

with illustr�te, we think, an adequ�te remedy for this h;s I foot or toe of a line of vertical shaft extending
. t

o a hight of 

been found. six or seven stories i.n a mill filled with �achme�, a�d we 
have the safe working pressure per square mch as mdlcated 
in the last column in the following table : 17:"1 

It is simply a box support or protector, of cast iron, made 
in the form shown in Fig. 1, A being the side walls of the 
box, C horizontal partitions, and B a bottom flange or base. 

In ineerting the joist, slots, D, are sawn in the end, into 
which the partitions, C, enter when the joist is placed in its 
proper position. This gives a greater n l!mber of bearings. 

We think this device, simple as it appears to be, is a very 
practical and u�eful one, and have no doubt it will meet with 
with favor from architects and builders. 

Patented, through the Scientific American Patent Agency, 
Feb. 1, 1870, by H. Galmann and Charles Ruhe, of Buchanan, 
Pa. Address as above for further information. 

.. _ .. 
IT is thought the Mont Cenis tunnel will be completed 

about the eud of Janllary, 1871 . 

·�s � � � �� 'CI� . gJ5 $ . :9.S � 
§�! W,S g� : �'5 
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DESCBIPTION OF SHAFT. 

Fly·wheel shaft, wrought iron . . . . . . .  full 252 1-45,024-17iMl 
Vertical shaft , cast iron . . . . . . . . . . . . . . .  - - x l i 95 23,061 242 ' 70 

Horizontal shaft, cast iron . . . . . . . . . . .  15 x 10 l GO 6,000 40'00 

Horizontal shaft, wrought iroll . . . . . .  6 x 3 18 MO 80'00 .. " 2 x 4 8 I 160 20 ' 00 

From t he above it will be Reen that in fly-wheel shafts the 
pressure should never exceed 180 Ibs. per square inch, and in 
that of the toes of vertical shafts 240 Ibs. per square inch. 
Even with this latter pressure it is difficult to keep the 
shafts cool, ap.d it requires the greatest possible care to keep 
them free from dust or any minute particles of sand or other 
sharp substances getting into the stepa. The feet of vertical 
shafts also require the very best quality of gun metal for 
the shaft to rup. in, and fine limpid oil for lubrication to pre
vent the toe from cutting. It is, moreover, necessary fol' thtS 
shaft to fit well on the bottom of the Iltep, and not too tight 
on the sides, and to have a fine polish. 

Another point for cODsideration is the proper form of the 
journals of shafts, and t'lat  is, they should never have the 
journal turned or cut square tlown to the diameter. 

From a series of interesting el'periments it has been shown 
that the square.cu.t shaft lo�es nearly one fifth of its strength, 
and by simply curving out the shaft at the collars of the 
bearing, the resistance to strain is increased one fifth.-Fair
bairn'8 Principle8 of Mechani8m. 

... _ .  
THE North German Ocean Observatory last year concluded 

an import:mt examination of the courses followed by steam. 
ships between the Lizard and New York, to discover by what 
route a steamship can accomplish the distance between 
the two points in question, at various seasons of the year, in 
the shortest time. 
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GLAZED BRICKS FOR BUILDING PURPOSES. 

An article on the " Materials for Economic Building " 
which appeared in the London Buildel' of Feb. 5, contained a 
suggestion that for interior walls, and indeed for surfaces 
exposed to weather, one end and one side of the bricks should 
be covered with a vitreous glaze. 

The suggestion is, in our opinion, an excellent one, and 
worthy earnest considt!ration. Not only might increased 
durability be thus secured without the use of paint, but 
ornamental effects of the highest order might easily be ob
tained. 

The article in the Builder has called forth an interesting 
correspondence upon the subject, from which it appears that 
the plan proposed by that j ournal, namely, the glazing of 
walls after their const ruction, by the use of a heated iron 
plate to fuse the coating of glazing material previously ap
plied, has in it many elements of impracticability. 

It is argued that difficulty would be experienced in laying 
on the glazing material with a brush, where colors had been 
previously employed for ornamentation, without at the same 
time disturbing the colors ; and that if a glaze sufficiently 
hard to reEist the action of the weather be used it would be 
impossible to fuse it in the manner proposed. A better way 
would be to lay the glazing material upon half burned 
bricks, and complete the burning in a muffied kiln ; that is, 
a kiln with a lining of thin fire-clay, to protect the surfaces 
of the bricks from dust. 

The half-burnt bricks will take color well when it is de
sired to ornament them. In this case it is suggested that 
the half-burnt bricks be laid in a wall in the position they 
are to occupy when put in buildings, and the design painted 
upon them, after which they are to be taken down and 
burned as above stated. 

It is thought that in this way impervious walls of a highly 
decorative order might be obtained, and we fail to see any 
impraeticability in the plan. In fact, one of the correspond
ents of the Builder states that he has glazed several com
mon bricks, in imitation of the old Assyrian and Babylonian 
bricks to be seen in the Museum of Geology, in Jermyn 
street, London, with perfect success ; not only making the 
bricks non-absorbent, but imitating tbe colors of the ancient 
specimens referred to. He also states that he has had perfect 
success in painting designs and burning them in, and that 
he is convinced common bricks can be thus glazed at a mod
erate cost. He also bas succeeded in glazing bricks and re
taining their bright red color, and states that the bricks thus 
produced would make highly ornamental interior walls, 
without the use of plaster, paper, or paint. 

A great collateral advantage in the use of such bricks for 
outside walls, aside from the fact that they need not be 
paintect to render them impervious, is, that their surfaees 
would be cleaned by every fali of rain, and would therefore 
always look fresh and bright. 

There is no doubt that the prevailing monotony of bricks 
and mortar, which no w pervades ' many of our American 
cities, might be greatly enlivened and relieved by the intro
duction of glazed and ornamented bricks for fronts. What 
architect will be the first to carry out the idea in this coun
try ? 

.. _ .  
D UALIN---W!IAT IS CLAIMED FOR IT. 

We are in receipt of a letter from Mr. Carl Dittmar, the 
inventor of dualin, who, while admitting the spirit of fair
ness shown in our recent article upon this explosive, sets 
forth its claims more fully than we were able to do at the 
time that article was written. We gathered our information 

from various sources, which we supp@sed to �e reliable, yet or coal generate our steam ? Solar heat stored up the carbon 
Mr. Dittmar states that our showing does not do full justice which constitutes the bulk of that fuel, and set the rivers 
to the merits of his invention. runn!ng and the winds blowing, by which we transport it to 

While we have not room to publish Mr. Dittmar's comrou- . our furnaces. Do we employ animals to carry our burdens ? 
nication at length, we will give the substance of it in the 1 T he food which nourishes them and enables them to perform 
present article, and will add that there can be no doubt that I labor, was collected by the action of the solar heat. 
if these claims are established, a valuable addition to the We find then, all life, all motion, all work traceable to the 
list of explosive agents has been made. The inventor ex- power of solar heat. This is the great mechanical engine 
presses his willingness to submit his powder to any and al l employe d  by nature to keep everything running. To-day 
proper tests and to rest the validity of his claims upon the bold inventors are endeavoring to bring this heat into direct 
results. I subjection, as a motor; but should they succeed, so that coal, 

He claims that dualin is safer than common powder, fully wood, peat, or other fuel should no longer be needed to impel 
as strong as nitro-glycerin, and cheaper in its application machinery, they will only have eliminated a few terms of the 
than either, and he asserts that the use of the preparation in great mechanical equation. It is the sun tbat does the work 
Central Europe has proved these claims to he valid. on the water-wheel and in the steam boiler, as truly as in 

Wbat will, perhaps, take our readers most by surprise, is Ericsson's solar engine. 
the fact that Mr. Dittmar claims to have been the original in- And in the present state of science there is little doubt, 
ventor of dynamite. He says : that not only mechanical energy, but every other form of 

" Mr. Alfred Nobel has patented this invention, he has even terrestrial energy included in the category of force, may be 
disposed of the patent right he held for it in this country, ultimately traced to the sun as its source. The sun is, in 
yet he is by no mean's the inventor of dynamite, which I did this v iew, the great central motor of the solar system. From 
invent and bring first to Mr. Nobel's notice. I held at that whence it derives its power, what constantly maintains its 
time the position of technical director of the first nitro-glycer- heat, is one of the grandest problems science has ever 
in manufactory which Mr. Nobel had ever established in grappled with, and one whieh is not yet �olved. 
Germany." __ .. 

It seems strange that Mr. Nobel should have been so uni- 'tl{E M;EASUREMENT OF WATER POWER. 
versally acknowledged as the inventor of dynamite, or giant 
powder, if the statements of Mr. Dittmar are correct. Upon This is one of the most simple operations in hydraulic en 
the merits of this part of the subj ect, we cannot, of course, gineering, so far as fundamental principles are concerned_ In 
pretend to decide ; but we have no doubt Mr. Dittmar is amply fact one proposition comprises the whole subject. The weight 
qualified to j udge of the advantages as well as the disadvan- of water discharged per minute, multiplied into the " head .. 
tages of dynamite, or giant powder. or the number of feet through which the water is to be ap-

He:admits that dynamite is a great improvement on nitro- plied to work-or, as it is morc often termed . " the fall "
glycerin, but enumerates the well-known inconveniences met gives the power of the flow in units of work, 33,000 of which 
with in its use, such as the generation of deleterious gases constitute the conventional horse.power. 
in mines, its inexplosiveness at low temperatures, the neces- Notwithstanding the simplieity of this proposition, consid-
sity of using an exploder to fire it, etc., etc. erable care and skIll are requisite to avoid errors in prac-

He denies that dualin will explode when brought in con- tice. The measurement of the volume of an open running 
tact with flame, unless it is confined in a well-tamped blast- stream, although much more simple than the measurement 
hole, shell, or its equivalent, and he sends us a paragraph of the flow of liquids through pipes is still a matter of some 
from the North Adams Transcript, which details an experi nicety_ 
ment performed with it in front of the Wilson hotel in that The usual method is the use of the weir, and as this can 
town, in which a cartridge of it was set on fire in the road in easily be made and used by any person of medium mechani
front of the hotel, without explosion and with effects and cal skill, we will de5cribe its most approved form and the 
appearance resembling a Roman candle when ignited. manner of using it. 

He states, moreover, that dualin wlIl explode when wet, The weir is a plate of thin iron with a retangular notch 
notwithstanding what has been said to the contrary, and that cut out of it calculated to a width sufficient to carry the 
he uses and recommends water tamping in preference to all water to be measured with a moderate depth of stream over 
others. As proof of this he instances experiments in Hoosac the wflir. The bottom of the notch must be set level, and 
Tunnel, where seven pound cartridges made of common this may be conveniently performed by a plumb line attached 
paper, were placed in blast-holes not only filled with water, to an upright, attached to one end of the weir at right angles 
but two feet under the surface. to the bottom of the notch. 

lIe further asserts that dualin has been found to be at least The depth of overfall is measured from the top of a stake, 
30 per cent stronger than dynamite in European experiments, set back of the weir to such a distance that the depression 
and that " iron plates, 16 inches and 23 inches thick, on which takes place in the water as it approaches the weir, will 
which a dyna mite e)(plosion would produce no effect what- be wholly avoided. The top of the stake is made flat, and a 
ever, were rent into fragments by the explosion of a quantity common rule may be used to measure the depth of the stream 
of dualin of less weight than the quantity of dynamite passing over the stake. The proper placing of this stake is 
used." a matter of importance, for if it is not set far enough back 

If these statements shall be verified by experience, Mr the measurement cannot be relied upon. 
Dittmar will certainly lose nothing by permitting his powder The amount of water flowing per minute over a weir of 
to be tested anywhere fairl y upon its merits, and he ex- this kind may be found by multiplying the mean depth over 
presses his entire readiness to permit such trials, and to the top of the stake in inches into the square root of the 
abide by their results. mean depth, and this product by 22'2437. This will give the 

__ • flow in pounds per minute. The flnal product multiplied by 

NATURE'S ELEVATOR. 
the fall in feet will give the flow in foot-pouads per minute, 
which, divided by 33,000, will give the horse-power for each 
inch in width of the weir ; and tbis multiplied by the width " What goes up must come down," we boys used to Bing in of the weir in inches will give the total horse-power_ one of our youthful games. The converse, what comes down The total horse-power, multiplied by the percentage of must have gone up, or have been forced up, leads to the eon- useful work known to be developed by the wheel it is desideration of some of the most stupendous operations of sired to employ, will give the actual working horse-power nature. that can be obtained from the stream by the use of tha.t On all hands we may see these operations proceeding in wheel. 

silent grandeur. Masses of matter, which, aggregated, be
come almost inconceivable in magnitude, are constantly 
moved upward from the earth's surface,to descend in due time; 
again to be raised and again to fall .  So the ponderous engine 
of nature oscillates constantly, without faltering, yet i t  
moves so quietly and with so little friction, that only occa
sionally, when the thunder shakes the earth, or the hurri
cane ravages the land and sea, do we note the tremendous 
power of the common natural forces, which, in the calm 
summer day or the winter's storm, are always at work about 
us. 

The water constantly accumulating in the air descends 
and fills the rivers. We see, and wonder at the aggregated 
power of these torrents as they impetuously rush toward the 
sea, leaping precipices and sweeping every obstacle before 
them ; but we do not realize the great truth that all the while 
the silent force of solar heat is transporting to the clouds as 
much water as the rivers are carrying down_ 

We stand by some mountain side whose forests are being 
felled and transported to the valleys, without reflecting that 
all this vast mass of material was carried up, molecule by 
molecule, in the atmosphere and in the sap, until its accumu
lation became so great as ta be demanded for the uses of 
mankind. 

The unseen power that does all this work is solar heat 
" Where there is life there is heat," and it would seem that 
heat is essential to all life. At least we cannot conceive of 
life without heat ; and so intimately connected are heat and 
mass motion that it is difficult to conceive of them as other 
than co-existent. 

Heat is the great prime mover, all else is secondary in 
natural as well as artificial mechanio!!. Does falling water 
turn our wheels ? Heat raised the water first. Does wood 

We append a table from Box's " Practical Hydraulics," giv
ing the amount of flow over a weir one inch in width for var
ious depths over the head of the stake in gallons. To find ths 
flow in pounds for any width of weir and for any depth given 
in the table, multiply the flow given for that depth by the 
width of the weir in inches, and that product by 8'331.  We 
would not in making a test employ an overflow of over 18 or 
20 inches for ordinary sized streams ; but for very large 
streams ; it might be necessary to use a weir of greater 
capacity. 

TABLE OF THE DISCHARGE OF WATER OVER WEIRS, ONE ueeH WIDE 

IN GALLONS PER MINUTE . 
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MICHAEL FARADAY.' 

Toward the end of the last century, in an obscure part of 
London, over some stables in a yard, lived an honest black
smith named Jam€s Faraday. He was the son of a stone
mason and tiler, and was one of a family of ten children, all 
of whom were laboring men and women in the humblest 
walks of life. 

James had married the daughter of a farmer, and was a 
member of a peculiar religious sect called Sande!Ilanian, 
after its founder, and was a thoroughly religious man. He 
had four children, Elizabeth, Robert, Michael, and Margaret. 
Michael was born in 1791, and when a little boy used to tend 
his baby sister in the stable yard, and sometimes was able to 
earn a penny by holding a horse oc running an errand. When 
he got to be big enough to be trusted with parcels he was 
regularly installed as a newspaper boy, and on Sundays hur
ried through with his business so as to be at home in time 
" to make himself neat and to go to church with his parents." 
Robert chose the father's profession and was apprenticed to a 
blacksmith. He appears to have been a generous man, as he 
us�d occasionally to give his brother Michael money to go 
to chemical lectures or to buy apparatus for experiments ; 
but we soon lose all track of him, and his fame never went 
beyond the sound of his anvil. 

We are not told why Michael was apprenticed to s, book
binder rather"than to some other mechanic, but can infer that he 
read the pap�rs he carried and showed an early fondness for 
books, so that his father placed him at a trade where he could 
earn something and yet have an opportunity to read. The 
bookbinder and stationer with whom Faraday learned his trade 
was .t kind master and evidently pleased with the fidelity and 
industry of his apprentice. 

We find that Faraday. while binding books, took occasion 
to look at their contents, and among other works that fell 
into his hands was one by Mrs. Marcet, on chemistry. He had 
a great fancy for proving the accuracy of all the statements 
in the book by simple experiments, and spent all the pennies 
he could spare in procuring the necessary apparatus. An ar
ticle on electricity, in th e " Encyclopedia Britannica," par
ticularly attracted his notice, and he set about to construct an 
electrical machine. His master was so much pleased with 
the success of this effort that he showed the apparatus to a 
member of the Royal Institution, who came to the shop to 
have some work done. This gtmtleman had some conversa
tion with the apprentice. and finding him uncommonly bright 
and intelligent, invited him to go to hear Sir Humphry Davy 
lecture at the Royal Institution. This was a treat of the ut
most importance to the young man. He wrote out full notes 
of the lecture with such draWings and illustrations as he 
could make, and afterwards sent them with a Jetter to Sir H. 
Davy. " The reply was immediate, kind, and favorable ;" and 
some time afterward a grand ca;rriage, with a servant in 
livery, drove to his humble lodgings with a note, asking him 
to call to see Sir H. Davy, and offering him the place of as
sistant, j ust vacant, at a salary of twenty-five shillings per 
week, with the use of 1Iwo rooms at the top of the house. 
On March 1, 1813, Faraday was regularly appointed by the 
board of managers to be Davy's assistant. His days of book
binding were thus brought to an end, and he became'himself 
the maker of books for other people to bind and to prize most 
highly. 

Sir Humphry Davy in a letter to the managers recom
mending him for the place, wrote that he " had found a per
Bon who is desirous to occupy the situation in the InstituticJn 
lately filled by William Payne. His name is Michael Fara
day, a youth of twenty-two years of age. His habits seem 
good, his disposition active and cheerful, and hilS manner iil
telligent." 

The youth of twenty-two years had made a marvelous use 
of his time-previous to the appointment under Davy. He had 
read everything he could lay his hands upon, and in a note 
book wrote down the names of the books and subj ects that 
interested him. This he called " The Philosophical Miscella
ny-being a collection of notices, occurrences, events, etc., re
lating to the arts and sciences, collected from the public pa
pers, reviews, magazines, and other miscellaneous works, in
tended to promote both amusement and instruction, and also 
to corroborate or invalidate those theories which are continu
ally starting into the world of science. Collected by M. Far
aday, 1809-10." 

Fortunately this book has been preserved and can serve as 
a model for all young men of humble origin and slender 
means. We are astonished at the extent and variety of his 
reading at th'tt early day, all gathered from that col;ection, 
and as displayed in a correspondence with Mr. Abbott, a Qua
ker clerk. The letters to Abbott, commencing when Faraday 
was twenty years of age, are often verbose, inflated, and 
abounding in big word�, but nevertheless display the early 
training, study, reflection, and anxiety to learn, of the book
binder's apprentice. Abbott had been educated at a good 
school, and hence Faraday looked upon him as greatly his 
superior. 

'fhere is a great temptation to quote from these letters, as 
they cover a period of Faraday's life hitherto wholly unknown 
to the world. In his first letter he gives an account of some 
galvanic experiments, and of a pile he had constructed out of 
disks of malleable zinc (a great curiosity in those days), cop
l)cr coins, " and pieces of paper soaked in a solution of muri
ate of soda." He was surprised to find that with seven pairs 
of plates he could decompose the sulphate of magnesia. In 
another letter he has a good deal to say about chlorine, and 
gives the theory of bleaching as maintained by scientific men 

:If U The I�ife and Letters of Faraday." Bv Dr. Bence ,Jones, Secretary of 
the Royal Institution. 2 vola. avo., pp. 427, 499. l'hlladelphla : J. B. 
Lippincott & Co. 1870, 

J dtutifit �tUttitau. 
of the present day. " Pure chlorine has no effect upon veg
etable colors ; but when water is present it decomposes it, and 
the oxygen causes the change of color." He writes to his 
friend some admirable ideas on the subj ect of lectures, how 
they should be prepared a:ld how d@livered, which show the 
foundation upon which he afterwards built up his fame as the 
best lecturer in England. Here is a choice passage, written 
when Faraday was twenty-one years of age : 

" A  lecturer falls deeply beneath the dignity of his charac-

[APRIL 9, 1870. 
manian church by profession of faith, and he afterwards be
came an elder and used to preach ; but in his sermons there 
was wanting that clearhess and precision, that familiarity 
with the subject, that characterized his lectures on scientific 
topics. He never adopted the same course of reasoning in 
religious matters that he did in scientific. In sdence he be. 
lieved nothing without the facts or experimental uemonstra
tion ; but in religion he accepted everything with the humble 
faith of a Christian. 

ter when he descends so low as to angle for claps and asks .-•• -----
for commendation. Yet have I seen a lecturer, even at this Malrnetlc Iron Sands or Canada. 

point. I have heard him dwell for a length of time on the The American Exchange and Re;view contains the following 
extreme care and niceness that the experiment he will make epitome of a letter of Dr. T. Steny Hunt, on the magnetic 
requires. I have heard him hope for indulgence when no iron sands of Canada, of conshierable interest to iron and 
indulgence was wanted, and I have heard him declare that steel masters : 
the experiment now made cannot fail from its beauty, its cor- " The sands from the crystalline rocks of Canada are in 
rectness, and its application, to gain the approbation of all. large degree a mixture of nearly pure magnetic ore with a 
Yet surely such an error in the character of a lecturer cannot titanic iron ore and garnet sand, the last two ingredients not 
require pointing out, even to those who resort to it ; its im- being attracted by the magnet, and the titanic ore containing 
propriety must be evident, and I should perhaps have done from 30 to 35 per cent of titanic acid. The bar iron made 
well to pass it." from these sands at Moisie is of excellent quality, not alloyed 

In reference to the choice of a friend he writes : H A com- by titanium. The slags, however, contain the titanic acid as 
panion cannot be a good one unless he is morally so ; and silico-titanate. The magnetic portion is separated from the 
however engaging may be his general habits, and whatever titaniferous sand and from the silex by a magnetic separator 
peculiar circumstances may be connected with him so as to which, according to Dr. Huut, will, in one hour, separate from 
make him desirable, reason and common sense point him out three tuns of sand, containing one tun of magnetic ore, one 
as an improper companion or acquaintancll unless his nobler tun of ore, containing 99 per cent of magnetic iron, or twenty
faculties, his intellectual lJowers, are, in proportion, as correct four tuns in twenty-four hours. It is six · feet long by five 
as his ou.tward behavior." wide and four high. These magnetic sands are said to be 

And in the same letter he adds : " In every action of our found on the north side of the St. Lawrence, in quantities 
lives, I conceive that reference ought to be had to a Superior practically inexhaustible, from the Saguenay to Newfound
Being, and in nothing ought we to oppose or act contrary to land, at Batiscan, between Montreal and Quebec, and there is  
His precepts." a large accu.mulation at the mouth of Lake Huron ' also on 

We have thus a picture of Michael Faraday before he both shores of Lake Erie, and along the seaboard o/Conn�cti
went to ad as an assistant to Sir Humphry Davy. The son cut and Rhode Island. The iron sands of Taranaki, New Zea
of religious parents, himself a thoroughly conscientious man, land, are well known. Dr. Hunt places considerable reliance 
endowed with good health and indomitable industry, his start upon the magnetic separator for success in working the sands. 
in life was such as to inspire his friends with every confidence This separator is the invention of Dr. Larne, )rufessor of chem
in his ultimate success. As soon as he entered the Royal In- istry in the Laval University,Quebec. The advantage arising 
stitution he continued the resijarches he had begun with from these sands is found in their freedom from phosphorus 
humble means while working as an apprentice, and, with such and sulphur. 
a teacher as Sir Humphry Davy, was soon able to overcome " In this connection it will be interesting to . speak of the 
all defects of early training. Davy and Faraday were two metallurgical process of reducing these magnetic sands, as 
widely different characters. The former was also of humble performed at Moisie, a name not found in Lippincott's Gazet
birth and had been aided by Mr. Gilbert, w�o heard that the teer,and, therefore, needing some notice as a place. Moisie is 
" boy was fond of making chemical experiments,!' and had said to be the seat of the most northern iron works of this 
by his remarkable discovery of the metals of the alkalies. continent, and remarkable for the exclusive use of the mag
rendered his name famous and had won knightly honors, He netic sands spoken of above. Moisie is near the mouth of the 
had become Sir Humphry Davy, and it was not long before St. Lawrence, some seventy miles west of Anticosti island, at 
he gave up further original investigation, and retired to Ge- the mouth of the Moisie river,which empties into the St. Law
neva, in Switzerland, where he died in 1829. He was always rence upon its northern shore. The sands are about half'a 
seeking for honors and eternally pining for rank, and in his mile distant on either side of the works,which consist of char
early treatment of Faraday displayed unworthy traits of char- coal bloomeries, or modified Catalan forges, with all their 
acter. For example, while traveling on the continent, he de- necessary accompaniments. The blast is heated in U pipes, 
clined to accept an invitation to dine because Faraday, his placed in the chimney. The hearths have each a cast iron 
Secretary, was also invited. The host, De la Rive, of Geneva, frame, are three feet square and high, closed by a plat@ in 
sent back word, " then I shall be obliged to give two dinners." front for a foot from the bottom, with slag-holes and with a 
And Davy opposed Faraday'S election to the Royal Society. shelf on the level of the tweer, which is semi-circular, with a 
But Faraday uttered no word of complaint, and never ceased radius of an inch, placed on one 3ide at an inclination of fif
to feel and express gratitude to his early benefactor. teen degrees. The ore is thrown upon the fire from time to 

It is probable that no man of science ever lived whose time, as the bloomers see fit, until a bloom is made of the 
whole life could better serve as a model than Faraday'S, AI- average weight of 200 pounds, and after about three hours' 
though born poor he never coveted riches, but on the contrary work. An interesting fact appertains to the charcoal econo
gave up all remunerative occupations in order that he might mies of the place. The charcoal is burned in kilns cylindri
devote himself exclusively to �cientific research. Of humble cal at the bottom and dome-shaped at the top, of about thirty 
birth he never sought social distinctions, but declined the offer feet diameter at the base and twenty-five feet high, with 
of knighthood, and utterly refused to accept the office of walls a foot thick and requiring about 40,000 bricks. They 
President of the Royal Society which was pressed upon him . hold about 100 cords apiece, yielding 4,000 bushels of char
The humility, simplicity, singleness of purpose, and liveliness coal ; require about twenty-five to thirty days' burning, af
of disposition never deserted him even in the hight of his fording a fine coal at a reckoned cost of four and a half cents 
prosperity. He was ever ready to help a beginner, and seemed a bushel, weighing fifteen pounds to the bushel, the wood 
never to forget how he had been aided at a critical period of being almost all fir tree and some birch, but small, and hence 
his life. He was indeed a perfect contrast to Sir Humphry d6llser. The wood is supposed to cost at the kiln eighty cents 
Davy. a cord. Ten of these kilns afford about 40,000 bushels a 

In 1821 Faraday was married, and having been appointed month, a little more than is sufficient to supply four forges. 
superintendent of the house and laboratory, took his wife to Four forges make about three tuns of blooms per day, using 
reside in the Royal Institution. He never was blest with 1,400 bushels of coal. 
children, but lived for forty-seven years of perfect happiness " Of the ore, it is interesting to know that the storms work 
with the choice of his youth ; the only change being, as he the sand at times as well as could be done by manual labor, 
said, " in the depth and strength of its character." leaving the true m agnetic ore in irregular patches, and ad-

When Faraday first went to the Royal Institution, he took vantage is taken of the beneficial effect of the waves and 
up the study of chemistry with great zeal , and among other winds. A patch of sand one hundred yards long by fifty 
important discoveries made by him was that of benzole, to yards wide, averaging two inches thick, should yield about 
which we virtually owe the whole aniline industry. His re- seven tuns of ore. Thfl separation of the ore from sand and 
searches on the condensation of gases, in which he proved impurities is done by washing tables. The gentleman from 
them to be the vapors of volatile liquids ; also on regelation, - whose account we have derived our information for this con
on glass, on steel, on alloys, were among his earliest works ; densed statement, and who visited the JMace October, 1869, 
but the crowning glory of his life was the pUblication of his gives a very interesting description of the exceeding isolation 
" Experimental Researches on Electricity," which he com- of the works, and of the unlimited forests around, together 
menced at the age of forty and continued during a period of with the loneliness of a situation which, as we have stated, 
twenty-six years. The value of these discoveries to the world is upon the northernmost boundaries of the iron manufactures 
cttnnot be easily overrated. We can trace them into practical of the North American continent." 
life, in the electric light, in magneto-electric machinery, in .. _ .. 
electro.,)Iletallurgy, in the applications of electricity to medi- POLISH FOR PATENT LEATHER GooDs.-Take half pound 
cine, in telegraphy, and in the success of the submarine cable of molasses or sugar, 1 ounce of gum.arabic, and 2 pounds of 
and yet the work was carried on in penury ; he made himself ivory black ; boil them well together, then let the vessel 
poor that others might be rich, and he has left a name with- stand until quite cooled, .and the contents are settled ' after 
out parallel in the annals of science. which, bottle off. This is an excellent reviver, and �ay be 

'fhe Queen of England, no doubt instigated by Prince AI- used as a blacking in the ordinary way, no brushes for 
bert, assigned a house for Faraday's use in the royal park, at polishing being required. 
Hampton Court. and had it put in thorough repair for his oc- • _ .. 
cupancy. Here he spent tlie declining years of his life, sur- To REMOVE OLD IRON MOLD.-Dr. Thomson recommends 
rounded by affectionate relatives and devoted friends ' and in that the part - stained should be remoistened with ink, and 
the summer of 1867, while sitting in his arm ch�r at his this removed by the use of muriatic acid diluted with five or 
study window, was suddenly summoned to his eternal rest. six times its weight of water, when it will be found that th� 

The same year of his marriage Faraday joined the Sand�- old and new etain will be ;removed l3im�tltneously 
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Hoisting Stone In quarries. 

The dangers that attend the men who go down to the sea 
in ships and occupy their business in great waters, are scarce
ly greater than those which await the toilers who descend 
into the bosom of the earth to win the mineral treasures to 
which this country, in particuler, owes so much of her great
ness_ Whether it be in the mine or in the quarry, death or 
disablement are there awaiting the unfortunates who may 
happen to fall a prey to them . In the case of mines, we hear 
too frequently of fatal. catastrophes, but, strangely enough, 
the disasters which occur in quarries rarely find their way 
into the columns of the press, perhaps because each disaster 
is, in itself, too insignificant as compared with the wholesale 
slaughter of a colliery explosion. We have good reason, how
ever, to know that the annual loss of lite and limb, in quarry
ing operations is by no means trivial ; unfortunately, too, a 
large proportion of these quarry accidents are more or less 
preventible by improvements in the hoisting machinery and 
appliances used to raise the stone when hewn to the surface 
of the ground. 

A large quarry, in full work, presents a considerable area 
of operations, and, as a rule, there is but one engine to hoist 
the material ; this is usually placed on the edge of the quarry, 
at the end of the tramway, along which the stone is taken 
when raised. The engine is generally on the surface ground, 
but a sort of step or recess is cut close alongside it, and whose 
level is about ten feet lower ; the tramway is brought to the 
Qdge of the quarry along this step so that the lorries for the 
stone are beneath the engine level. In a large and deep 
quarry it is evident that nothing in the way of a j ib crane can 
be made available, and a gantry and traveler would be too 
expensive, even did such an apparatus give sufficient scope to 
reach all the area in work. Instead, therefore, of either, the 
following plan is adopted. A large chain is stretched from 
the enginehouse across quite to the other side of the quarry, 
and there secured, but Rot permanently so, this end being 
Ehifted from time to time, as the position of the stone being 
hewn requires. On this chain a sort of carriage runs ; it is 
something like an iron block, with two sheaves set side by 
Bide in the direction of their diameters, not of their axis. 
They are wide and deep enough in the grooves of their edges 
to run on the chain as on a rail. This block carries a real 
block, or what answers to one, suspended under but close to 
the �hain ; through this the rope or chain for lifting is 
passed. 

It will be evident that the hoisting rope has a merely verti
cal action, but the block,or " horse," as it is technically called, 
gives both a vertical and horizontal motion, as the chain is 
most generally on a considerable inclination. 

The niodu8 operandi is as follows : 'Vhen a certain stone is 
to be raised, the chain is moved over it and the quarry end 
made fast. The "  horse" is run along the chain till " plumb" 
over the stone. A "  toggle" or pin is secured in a link behind 
it to pi'event it moving down the slope of the chain, and the 
hoisting rope is payed out and the stone hooked on, which is 
raised till the lifting hook reaches the " horse," when it is se
cured to it. The engine then draws the " horse" along the 
chain till the stone is fairly brought out of the quarry, and 
over the step already described, as well as over a lorry placed 
there in readiness. A "  toggle" is put into a link of the chain 
to prevent the "  horse " going back, the stone is lowered into 
the lorry, and the operation is complete. 

Any person with the most moderate knowledge of engineer
ing must perceive that, however cheap and convenient this 
arrangement may be,it is fraught with danger to those work
ing or passing beneath the ehain ; the very best chains care
fully tested are uncertain affairs, even when subjected to a 
simple statical strain, and the strain of the main, or as we 
may term it, " gantry " chain in a quarry is not a purely sta
tical one by any means, as the "  horse, "  when it begins to 
m@ve, "jumps" over th e links sufficiently to cause a consider
able "jar," which, as a matter of course, is constantly break
ing the chain,or if the hauling chain or rope from the engine 
happen to break, the " horse" runs violently down the incline 
of the chain, and the latter, already, perhaps, loaded nearly 
to its limit of strength, succumbs to the vibration, and the 
stone and ends of the fractured chain, in all probability, fall 
on some luckless workmen beneath. 

We have good reason to know that appalling accidents 
from this eause are common, a fact scarcely to be wondered 
at, seeing that there is no adequate inspection of the arrange
ments of quarries, and the chains and whole apparatus are 
of inferior quality in too many instances. 

We will pro�eed to sketch the outlines of an arrangement 
which we consider to present some ad vantages over that already 
described. The chain should be abolished altogether, and 
either a steel wire rope or a rail substituted. The rope would 
be little, if at all, more expensive than a chain,while it would 
be infinitely more trustworthy ; less power, too, would suf� 
fice to raise the loads, as the wheels of the " horse " would 
have a comparatively smooth and uniform surface over which 
to travel. 'Ve believe a rail might be arranged made of 
round iron jointed much as a gas pipe is,  the ends of the joint 
sockets being rounded on their outer edges to give freer pass
age to the wheels of the " horse." Instead of the " toggle " 
used with the chain, to prevent retrograde motion, a " clip " 
should be put on the rail (or rope) made of two pieces of iron 
hinged at one end, and with a coach screw at ;he other, each 
half being nearly semicircular in the center ; this part would 
embrace the rail, and, if sccewed up tightly, would prevent 
backward motion, or at the worst would act as a brake if the 
strain were too much for it. As to the catenary formed by a 
chain or rope, the rail would equally well assume that curve, 
as it of good iron its diameter need not exceed by more than 
one half that of the round iron in the chain links, and being 
without a weld, would be reliable to all e;x:tent such a.s the 

very best chain can never equal. This round iron rail arrange

ment would be far cheaper, too, than the chain.-Mechanica' 
Magazine. 
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as the refuse is very useful as manure for continued cultiva· 

tion. 
To stimulate the invention or adaptation of such mil.. 

.. _ • chinery or process, the Government of India hereby offers a 

Pyrollleters. prize of £5,000 for the machine and process that best fulfills 

A trustworthy means of determining with accuracy the all the requirements. 

high temperatures of furnaces, or any elevated temperature Rewards of moderate amount will be given for really mer. 

exceeding that of boiling mercury, has not as yet, perhaps, . itorious inventions, even though failing to meet entirely all 

been successfully secureil. The earliest pyrometer which ac- the conditions named. 

tually came into use was that of Wedgewood, invented about Arrangements will be made by the Government of India 

1780. 'fhe principle on which this invention was founded is for the supply of carefully dried stems, and specimens of 

the well-known property of clay to contract under the action fiber separated from the bark, but subj ected to no other pro

of heat. In form, the pyrometer of Wedgewood was extreme- cess, to mechanical firms and others desirous of competing, 

1y simple. It consisted merely of a gage for measuring the on application to the Secretary to the Government of India in 

dimensions of certain little clay cylinders before and after the Home Department. 

their subjection to the heat ()f the furnace. The test was in All machinery, etc., must be brought by the competitors, 

itself a very rude one, but the uncertainty of the indications at their own charge, to a locality which will be notified 

of the instrument was increased by the fact, subsequently dis- hereafter, probably in the north-west provinces of the Pun

covered that clay may contract under the influence of a com- jab, and there worked under the supervision of their own 

paratively low temperature, long continued, to as great a de- representatives for a sufficient time to enable the j udges 

gree as under a higher or less duration. appointed by Government to determine whether all the con· 

It was proposed, at about the same time with the origination ditions named have been complied with. The prize machine 

of Wedgewood's invention, to construct a thermometer for is to be transferred, if required, to Government at 5 per cent 

high temperatures on the plan of the mercurial thermometer, above cost price ; the patent right in any such machine to be 

employing a fusible alloy instead of mercury, and a tube of also transferred, if required, to Government, on the latter se

clay enamel, or translucent porcelain, instead of glass. This curing to the patentee a royalty of 5 per cent on the cost 

was the conception of Achard, and it has a primafacie plausi- price of all machines manufactured under the patent during 

bility in its favor ; but it is not known to have been reduced its currency. 

to practice. In fact,  considering the liability of the porcelain On!l year from February 10th, 1870, will be allowed for the 

to contract in the furnace-the property from which the py_ preparation of the machines, and their transport to the local· 

rometer of Wedgewood derives all that it has of practical ity named for the competition, and the trials will then be 

utility-the indications of the high-temperature thermometer made, and the decisions of the j udges announced. If no in· 

here proposed would be liable to uncertainty in a very high vention of sufficient merit is received in the above-named 

degree. Several very distin guished physicists have en- period to obtain the prize offered, the Government will con· 

deavored to reach a more �atisfactory solution of this difficult tinue to allow machines to be tendered for trial till the end 

pract.ical problem by availing themselves of the expansibility of two years from the same date, after which, or on the 

of air under high temperatures. These efforts have been to a award of the prize, the offers herein made will be withdrawn. 

certain degree successful ; but the methods to which they By order of the Governor General in Council, 

have conducted depend for their accuracy upon the truth of E. C. BAYLEY, 

the assumption, not yet fully established, that the expansi- Secretary to the Government of India, 

bility of gases at the highest artificial temperatures follows Fort William, Calcutta. 

the same law as at those at which this law has been experi
mentally verified. 

One of the most promising methods of pyrometric measure
ment which has yet been proposed is the suggestion of Pro
fessor Edmond Becquerel, of Geneva, and is f@unded on the 
principles of thermo-electricity. In the Exposition of 1867, 
Mr. Ruhmkorff, of Paris, exhibits a thermo-electric pyrometer 
constructed under the direction of Profess@r Becquerel, which, 
in the experimental trials to which it has been subj ected, 
has furnished indications remarkably consistent whh each 
other ; while it is free from complication of parts and appar
ently capable of being made practically available for all the 
uses for which such an instrument is needed. The thermo
electric com bination employed by Mr. Becquerel is a single 
couple formed of two equal wires of platinum and palladium, 
each being one millimeter in diameter and two meters in 
length, united by one extremity in a j unction formed by bind
ing them firmly together with a fine iplatinum wire. The 
two elements, which are placed parallel to each other, are in 
contact to the extent of about one centimeter at the j unction. 
In order to keep them separate for the rest of their length, 
the palladium wire is passed through a tube of porcelain ; 
and this tube, with the two wires, is subsequently introduced 
into a larger tube of the same material, which last is to be 
exposed to the heat of the furnace. Both tubes are then filled 
with sand. The two wires are suitably connected at their 
outer extremities with the binding screws of a Weber's gal
vanometer, which indicates electric intensities with great ex
actness. A scale of temperatures related to the intensities of 
the developed currents has been prepared by Mr. Becquerel, 
by comparing the indications of an air pyrometer with those 
of the electric pyrometer when both are similarly exposed 
side by side. The divisions of this scale are equivalent to 
ten degrees Centigrade each. 

It cannot yet be said, perhaps, of any form of pyromet er. 
unless of that of Wedgewood, which, as we have seen, is un-' 
trust worthy, and which at best indicates differences of tem
perature very imperfectly, that its use for practical purposes 
is entirely unattended with inconvenience ; but the electric 
pyrometer of Mr. Becquerel seems to come as near to fulfill
ing this · condition as any that has yet been Buggested.

Barnard's Report on tlle Indu8tria� Art8. 
. _ .  

Prize Offered Cor a Machine to Separate Rheea 01' 
China Grass Fiber. 

The Government of India, after communication with vari

ous agricultural and horticultural societies in India, and wi1th 

persons interested in the subj ect, has arrived at the conclu

sion that the only real obstacle to the development of an 

extensive trade in the fiber of Rheea or China· grass, is the 

want of suitable machinery for separating the fiber and bark 

from the stem, and the fiber from the bark ; the cost of effect

ing such separation by manual bbor being great. 

'fhe requirements of the case appear to be some machinery 

or process capable of producing, with the aid of animal, 

water, or steam power, a tun of fiber of a quality which shall 

average in value not less than £50 per t un in the English 

market, at a total cost, all processes of manufacture and al

lowance for wear and toar included, of not more than £15 
per tun. The said processes are to be understood to include 

all
' 
the operations performed, after the cutting and transport 

of the plant to the place of manufacture, to the completion 

of the· manufacture of fiber of the quality above described. 

The machinery must be simple, strong, durable, and cheap ; 

and should be suited for erection, at or near the plantations, 

. _ .  

WILL IT .PAY TO BUILD THE DARmN CANAL.-In our 

recent editorial under the above title, an error crept in 

which obscured our meaning. Instead of saying " If we 

condense the Erie Canal one tenth in length without altering 

its cubic content8," we were made to say the same with the 

italicized words omitted. Printers will readily see how such 

errors ail this sometimes escape notice ; but as the general 

reader might be misled, we make this correction. Instead of 

saying it would make a canal 36'3 miles long, 400 feet wide at 

tlle top, 280 feet wide at the bottom, and forty feet deep, we 

should have said forty feet wide at top and twenty-eight 
feet wide at the bottom. 

----_ .. _ ... -----
PATENT OFFICE DECISIONS. 

In the matter Of the application of David Stuart and LewiB Bridge for let. 
ter,'1 �atent for a design for a cooking 8tove.-The applicants on November 
�' �e�uYi��e�t;�e��;l
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application for a design, substantially Identical with that shown III their 
patent of 1868. 

Upon this state of facts the Examiner asks : 
1st. Should the application be rejected on the patent ? 
2d. If so, can the patentees reissue in two divisions, one of which shall 

be for th e design ? 3d. If, so, what fees are required ? 
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¥�f���¥�!\Ot�!�:i��f; :rc� prior to the·time of his, her, or their application 
It w!ll be observed that no provision Is made for use or sale of the Inven

tion prior to the application, as in the caso of other inventions ; and the 
reason of the distinction is found in the fact that as designs relate to form 
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been known or used by others prior to the application of the inventors. It 
is obvIous that, if the design be degeribed in a prior patent, granted either to himself or others, it i8 known to otHers with11l the meaning of tho 
I •. w. The present application must therefore be rejected upon the former 
patent. 

The second question Is. whether the original patent can be  surrendered 
and rei::>sued in two divisions, one of whlCh shall be for the design. 

Patents tor design"" may be granted for three and one half. seven, and 
fourteen ;years. at the election of the applicant, made at the time ot 
application. Patents for other inventions are granted for seventeen 
years. 

The patent grant�d to appJlcant In Nonmber, 1868, was oCthe latter kind, 
and was granted for seventeen yea.rs . 

It is prnlded by section 13, ef the act of 1836, that upon applications for 
reiflsue it shall be lawful for the commissioner, etc . ,  to cause a new patent 
to be issued to the said inventor for the same illvention, for tho 
residue of the period, then unexpired, for which the original patent W88 
granted. 

This language is expliCit, and it is obvious, that. under this scction. any 
reissue of this patent. or any division of snch reessuc, must be granted " for 
the residue of the period then unexpired for whicb. the original patent was 
granted ;" that is, for the residue of seventeen years. But no patent for 
�n���G�d

C��rPod �f
a
�

t��nl�:n 
s
;;:�

t�e
�na

e
�h�s ��l��s���:e'�lgc��i�! �f the question. 

The result is, that an invention of a design, if shown ' in a patent for a. 
mechanical inventioll is lost. and cannot be illcluded in a subsequent ap · 
plication and patent for a design. 

(Signed) SAMUEL S, FISHER, Commissioner. 
February 23, 1870. 

In the matter Of the application of Israel C. J["yo , for letter8 paten t fot' a 
de8ign for u transparent shielcl.-The applicant makes application for a 
patent for a design. He pays ten dollars llltO the Treasury , and adds to his 
petition the following proVIso : . . Should the Commissioner be willing to 
1,li��:r��\;�}u�¥ht!i����¥�;;��iyt�6N::r�e:��g��:����B ��fe� ������j 
for fourteen instead of three and a half years." 

::lection 11 of the act of March 2, 1861, provides that upon appllcation for 
a patent , tor a dcsign " the Commissioner on due procecdillg& had, may 
grant a pat ant therefor, as in the case now of applicat.1oll for a patent, for 
the term of three and one half years . or for the term of seven yuars, or for 
the term of fourteen years, as the �atd applicantv�ay �lect in his applica
tion: provided that the fee to be paId in such applIcatIOn shall be tor the 
term of three years and six months ,  ten dollars ; for l even years, fifteen 
dollars ; and for fOUrteen y@ars , thirty dollars. 

This language contemplates a.n election to be made by. the �pplicant, at 
the time ot' his application, of the term for which he deslr�8 h18 patent to 
issue, and the payment of a fee corresponding to that electlOll. It �ocs not 
contemplate tlle contingency of an applicatIOn fOl: OIlC term and the pay
lllent of one fee, and a subsequent �lectlon. at the tIme of issue, of anothl-'r 
t.erm, and the payment of another fee. The words urc.  Ii elect in his appli� 
cation ."  The choice is to be �ade there. aile! not elsewhere or otherWIse, 
and being made, must be final .  

I can sec that the practice proposed might be desirable and migbt. re::>ult 
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statute, or to extend the time of election beyond tile time of making the 
application for any purpose. 

ln the present CRse the applicant has paid a fee of ten dollars. His pat� 
ent, if grante�sf:�e

i(�)Ue onJy for t��KIUn�La c.a�l�i-lE�, Commissioner. 
February 23, 1870. 

Inventions Examined at the Patent Ofllce. __ Inventors can have a 
careful search made at the Patcnt Otllce Into the novelty of their lnven 
tiona, and receive a report in writing as to the probable success of all 
application. Send sketch and description by mail, inclosing fcc of $5 
Address MUNN & CO., 37 Park RoW, NIIw York . 
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How to Obtain Lotters Paton! 
FOR 

NEW INVENTIONS. 
Information about Oaveats, Extensions, Interferences, 

Designs, Trade Marks ; also, Foreign Patents. 

FOll a period or nearl y twenty·lIve years , M UNN & CO. have occupied 
the position of leading Solicitors of American and European Patents, and 
during this extended cxperlence of nearly a quarter of a ccnturY,they have 

examined not less than lIfty thousar.d alleged new i nventions, and havt!. 

prosecuted upward o r  thirty thousand applloations tor patents,  and, in ad. 

dltlon to this, they have made, at the Patent 01llo e ,  over twenty thousand 

preliminary examinations into the novelty of Inventions. with a careful reo 

port on the same. 
Tho important advantages of MUNN & CO. 'S Agency are,that their prac

tice has bcen ten·fold greater than that of any other Ap;ency In existence , 

with the additional acivantage of having the I ssistance oC the best profess

ional sklll in every department, and a Branch Office at Washington, which 

watches and supervises, when necessary, eases as they pass through olllcial 

examlnn.tion� 

Qj. OONSULTATIONS AND OPINIONS FREE. 
Those who have made i nventions and desire a consultation are cordially 

nvlted to advise with MUNN & CO.who will be happy to see them In person 
at the olllce, or to advise them by letter. In all cases, they may expect an 
HONEST OPINION'. For such consultations, opinlon, and advIc e ,  NO CHARGE 

Is made. A pen.aud·lnk sketch and a description oC the Invention shonld 
b e sent. 

TO APPLY FOR A PATENT, 
A model must be furnished, not over a foot i n  any dimension. Send model 
to MUNN & CO. , S7 Park Ro'l'{ . New York, by express, charges paid, also, a 
description ot the Improvement, and remit �13 to cover lIrst Government 
fee ,  and revenue and postage stamps. 

The modcl should be n<!'atly made, or any suitable materials, strongly tas. 
tened, without glue, and neatly painted. The name of the Inventor should 
be engraved or painted upon It. When the Invention conolsts ot an improve. 
ment upon some o �hcr machine, .. full working modcl of thc whole machine 
will not bc neccssary. But the model must bc sufficiently perfect to show 
with clearness the nature and operation o f  the Improvement. 

PRELIMINARY EXAMINATION 
Is made into the patentability ot an Invention b y p erlona aearcb. at the 
Patent Olllc e , among the models o f  the patenta pertaining to the class to 
Which the ImprQvement relates. For this special search , and a report ir 
writing, a fee of ,5 1s charged. This search Is  made by a corps of examlner 
o f l ong experience. 

Inventors who employ us are not required to Incur the cost of a prellml 
nary examination. But It Is advised In doubtfn l cases. 

OOST OF APPLICATIO:tIS. 
When the model i s  received, and lIrst Government fec paid, the drawln�' 

and specl1lcatlon are carefully prepared and forwarded to the applicant for 

his signature and oath, at which time tho agency feo Is called for. This fc c 

Is generaliy not over �25. The cases are exceptionally complex i f  a higher 

fee than 825 Is called for,and,upon the return o C  the papers, they arc 1Iled at 

tho Patent 01llco to await 01llclal examination. I f  the case should b e  reject· 

ed for any cause,or objections made to a clalm,tho reasons are Inquired Into 
and communicated to the applicant, with sketches and explanations of tho 
rcferences ; and should It appear that the roasons given arc Insufficlent.tho 
claim. arc prosecuted immediately ,  and the rej ection sot aside, and usually 
Without Extra Chara-e to the Applicant. 

MUNN & CO. are determined t o  place within tho reach o f thoae who con 
lIde to them their business, the best facllItles and the highest profeS8lonal 
skill and experience. 

The only cases of this character, l n  which MUNN & CO. expect an extra 
fee, are those wherein appeAls aro taken from the decision o C  the Examiner 
after a second rejection ; and MUNN 41; C O .wlsh to state very dlstlnctly,that 
they have but few cascs which can n o t  be settled without the necessity ot 
an appeal ; and before an appeal Is  taken, In any case, the applicant Is  fully 
advised o ( al l  facts and charges, and n o  proceedings arc had without his 
sanction ; so that all Inventors who cmploy M UNN & CO. know in advance 
what thclr applications and patents are to cost. 

MUNN & CO. make no ehargg for prosecuting the rej ected claims of their 
own clients before the Examiners and whcn their p atents are granted, the 
invention Is  noticed editorially In the SCIENTIPIC AxERICAN. 

g:c RE"-ECTED CASES. 
MUNN & CO .  give very special attcntlon t o  the cxamlnatlon and prose· 

cutlon o f  rej ected cases 1I1ed by Inventors and other attorneys. In such 
cases a fee ot ,5 1 s  required for speCial cxamlnatlon and report, and In calo 
of probable success b y  turthcr prosecution, and the papcrs aro found toler· 

ably well preparcd ,  MUNN & Co. will take up the case and endeavor to get 
It througb for a reasonable feo,to be agreed upon In advance of prosecution 

"" , 
• 

CAVEATS 
Are desirable I r an Inventor Is  not fully prepared to apply for a Patent. • 
Caveat affords protection, for one rear, against thc Issue of a patent to au· 
other tor the same Invention. Caveat papers should be carcfully prepared. 

The Government feo on 1Il1ng a C avcat i s ,10, and ML'NN & Co.'s charge. 
tor preparing the necessary papers are usually from Cl10 to $12. 

REISSUES, 
A patent when discovered t o  b e  defcctlve ,  may b e  relssucd by the surrcn· 

der of the original patent, and the 1Il1ng of amended papers. This procced· 
Ing should be taken with great care. 

DESIGNS. TBA.DE BARKS. AND COBPOSITIONS 
Can be patented for a term of years, also, new medicines or medica l com· 
pounds, and useful mixtures of all kinds. When the I nvention consists o r a  
medicine o r  compound, o r  a new article o t  manufacture, o r  a n e w  compo .. 
sltlon, samples of the article must be turnlshed, neatly put up. Also, Bend 
a full statemcnt of tho Ingredients, proportions, mode o f  preparation, 
uscs , and merits. 

,>;- PATENTS CAN BE EXTENDED. 
All patents ls8ucd prior to 1831, and now In force , may be extended for a 

period oheven years upon the presentation of proper testimony. The ex· 
tended term o f a  p atcnt Is frequently of much greater value t han thc lIrst 
term ; but an applica.tlon for an extension, to be successfu l, must be care .. 
fully prepared. MUNN & Co. have had " lar_�e c xperlence In obtaining ex. 
tenSions, and arc prcpared to give reliable advlcc. 

INTERFERENCES 
Between pending applications before the Commissioners are managed and 
testimony taken ; also, Assignments, Agreements, and Licenses prepared. 
In fact, there Is no branch of the Patent Busincss which MUriN 41; Co. arc not 
fully prepared t o  undcrtake and manago with fidelity and dispatch. 

FOREIGN P ATENTS. 
American Inventors should bear I n  mind that lIve Patents-Amerl. 

can, English, French, Belgian, and Prusslan-will securo an I nventor exclu. 
Bive monopOly to his discovery among ON" BUNDBED AND T"IBTY MILLION S 
ot the most Intelligent people In the world. The tac1l1tles of business and 
steam communlcati.u are SUCh, that patents can be obtalacd abroad by our 
citizens almost as easily as at home. MUNN 41; Co. have prepared and taken 
a larger number ot European Patents than any other American Agency. 
They have Agents of great experience In London, Paris, Berlin, and other 
Capital •• 

• Pamphlet, containing a 8)'1lopsia ot tlle Foreign Patent Laws, lent free. 
Addresa MUNN & CO .. 87 Park Row.:.t.,.. York. . 

The American Newspaper Directory, 

Published by G. P. Rowell & Co., Advertising Alrent. , No. 40 Park Row, 
New York, contains a full and complete statement ot all facts about news· 
papers which an advertiser desires to know. The subscription price Is five 
dollars. 

au« 
7 M UAargd Of' l1111erUOn under 11Ii8 11eaa ill Om Dollar a Lim. J,f fM NoU«iS 

,,,,ceed Four Ltnu. Om DOIItW and a Ball per 11m WIll be cAarged. 

The paper that meets the eye of manufacturers throughout the 
United States-BoBton Bulletin, ,4'00 .. year. Advertisements 17c. a line . 

An experienced mechanical and railway engineer wishes a p<>
sitlon as Master of Machinery, or Manager. Address " Engineer," Station 
" 'l," Philadelphia Postolllce. 

ManufactUrers of washing machines are requested to send il· 
lustrated description to Postolllce Box, 3822. 

The Best is the Cheapest.-The genuine Hammond Window. 
sash Spring, made only by W. S. Hammond, Lewisberry, York Co.,  Pa. 

Manufacturers of portable steam saw mills -please send circu· 
lars to A. B. Hayden Old Saybrook, Conn. 

Wanted to buy-Small engine and boiler in good order, one 
to tbree·horse power. Address A. Assman, 26 Liberty st., New York. 

Jas. J. Gregg, Augusta, Ga., wishes to correspond with par· 
ties who have machinery or plaus for boring deep wells In sandy soils. 
Also, means for elevating the water. Depth n ecessary to sink the well 
40 to 100 feet. 

A good business for a machine shop.-The right to manufac
ture, on roya lty or otherwise,  a lIrst·class article alre ady Introduced ;  de· 
m and unlimited. Address Wm. Johnson, Lamb ert Ville, N. J. 

Dickinson's Patent Shaped Carbon Points and adjustable 
holder for dressing emery wheels, grindstones, etc. See Sclentlllc Ameri· 
can, July 24th. and Nov. 20, 1869. 61 Nassau st. , New York. 

Peck's patent drop press. Milo Peck & Co., New Haven, Ct. 

Wanted-No. 1 2d·hand Brown & Sharp's Screw Machine, by 
Chas. 1'laoe & Co., 00 Veley st., New York. 

For Sale.-One Stave Planer, at a bargain. Apply to Hart
m ann , Lalst & Co., Cincinnati. Ohio. 

The Tennessee Manufacturing Co., Nashville, TeRn., wish to 
contract Car water, gas , and steam piping for a large cotton mill. Address 
S.  D. Morp;an, Pres't T. M. Co. 

The Pew Hat Rack.-E. S. Blake, Pittsburgh, Po.. 

For description of the best lath and blind slat sawing machine 
In use, address W. B. Noyes, Gen'l Ag't, P. O. Box 558, Manchester, N.  H. 

Important advance on the draft and easement of carriage. See 
Jackson's Patent Oscillating Walton, with tests of draft, models, etc., No. 
149 High st., Newark, Essex Co.,N.J. See Sclentlllc American, Sept.25, 1869. 

The "Anti·Friction" Lever Horse Power, for from one to eight 
horses, is the best for driving every kind of fann or tactory machinery. 
Send stamp for circular to R. H. Allen & Co.,  Postolllce Box 376, N. Y. 

Our Catalogue of Agricultural and Horticultural Implements, 
Machines, and Tools (300 pages, 600 lllustrations) Is sent, postp old, for ,1. 
This Is refunded on receipt ot lIrst o rder. Every manufacturer or dealer 
should have a copy. R. H. Allen & Co., Postolllce Box 376, New York. 

Photographs.-Rockwood & Co., 839 Broadwa,y, for five dol. 
lars , make 8xl0 photographs of machinery or views wUhln the olty. 

Machinery Wanted.-Good Calender Mills, suitable for work
In.,; India-rubber. Address (stating deSCription and prlces),Postolllce Box 
821S, Boston, Mass. 
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P. S. R, of Ga.-The velocity of  water issuing from a pipe is  
that of .. heavy body falling through space, reduced b y  the retarded 
motion o t frlctlon. What the actual retardation oC that friction Is can 
only be determined by experiment. Many experiments have been made 
on this subj ect , p erhaps those as reliable as any others are published In 
Eytelweln's " Handbuch und der Hydraullk," by whleh It appears that , 
If we call the velocity In:!feet per second v, the dlameter;of the; pipe in 
feet d,'_the head of water In feet A, 

d1/, 
'/)=50 t' l+50d 

I being the length oCthe pipe In teet. Or, tp translate this formula Into 
common lanp;uage, multiply the diameter ot the pipe In feet Into the 
head ot water In feet, and divide the product by the lenp;th of the pipe In 
feet, plus fifty times the diameter In feet. Fifty times the square root 
of the quotient will be the velOCity in feet per second sulllclently near 
ior practical purposes, In a pipe without b ends. 

M. M., of Pa.-When fresh milk has a bad odor, you may be 
sure there Is a cause for;lt, which a IIttle:patlence will reveal . Cows are 
much more sensitive creatures,  and their milk Is much more eallly at. 
fected than most people Imagine. Even the odor from carrion Inhaled 
by the cow, will taInt her mllk very unpleasantly. In one Instance a 
tarmer lost 11,000 In consequence of the rej ection of his mllk during a 
single season, on account of Its bad odor, for which lIe was unable to 
account. He lInally discovered that it was caused by the decaying 
bodJ( of a dead horse In the pasture where hls':cows fed. The mere 
breathing of the carrlo ll odor by the cows tainted the milk. This shows 
how important It Is that p astures. streams , the air of stables, and every. 
thing connected with the cow, should be pure and clean If we want good 
mllk. 

R. O., of Me.-Your application of the turbine principle to 
the construction of a rotary steam engine Is by no means new, and Is 
worthless. l� has all the defects of ordinary rotary steam engines. with 
comparatively few of the advantages of other rotary steam motors . 
There are radical defects In this entire class ot machines, which will 
probably render them always:uneconomlcal converters ot steam press. 
ure Into work. 

R. P. G. , of Vt.-The elongation of a steel wire by tension 
within the limits ot Its elastiCity, Is In proportion to the tension. Thil l. 
true of all elastic rods. The law does not apply, however, to tensions 
which will produce a permanent eloncatlon ,  and this may be accom 
pllshed by too great duration ot the tension by a weight, which, acting 
but temporarlly, would not be heavy enough to pro duce permanent set. 

P. D. W., of Tenn.-The great problem in bridge construc
tion Is to secure greatest strength and rigidity with equalized strain at 
all pOints, and the least po.slble weight In the structure. Neither of 
these things have been accomplished In your device, and there Is nothlnlt 
novel or patentable about It.  

E. F. R., of Mass.-There is no way that we know of 'where. 
by you can dissolve rnbber sponp;e, and when It hardens have It resume 
Its spongy consistence. We advise you to communicate with H. E. 
Towle, 176 Broadway. New York, who may be able to set you on the right 
track. 

D. B. S., of Mass.-The cement you allude to is undoubtedly 
made nearly like the old recl]> e, 16 parts gutta percha , 4  parts lndla-rub. 
b er, 2 parta common caulkers' pitch ,  1 part Unseed 011. The ingredients 
are melted together, and used hot. It w1ll unite leather or rubber. 

L. M., of Va.-The first use of copper plates at the ends ot 
telegraph wires, In Imaklnp; the earth] circuit, Is attribute d to Herr Stein· 
helt, of Munich, Bavaria, who Is said to have adopted this plan as early 
as 1837. 

1250 lbs. portable platform scales, $25 ; hay scales, 4-tun, $75. 
Send Cor free price list, No. 373. Edward F. Jones, Blnghamton, N. Y. 

D. L. T., of Miss.-No method of operating the ordinary 
blacksmiths' bellows can give a perfectly uniform blast. In this respoot 

America.n Boiler Powder.-A BlLfe, sure, and cheap remedy for the bellow. Is a Car Inferior Instrnment to the fan·blower. 
Bcale.  Send for circular to Am . B. P. Co., P. O .  Box 315. Pittsburgh, Pa. R H., of Wis.-The center of a magnet is neutral, manifest. 

Kidder'S Pa.stilles.-A Sllre relief for Asthma. Price 40 cents Ing neither attraction nor repulsion. Your eleetro·motor w1ll work : not 
by mall. Stowell & Co., Charlestown, Mass. a:doubt of It. 

Needles for all sewing machines at Bartlett's,569 Broadway,N Y. E. S. N., of Pa.-We think the best way to mark fiJil'Ul'es on 
Pat. paper for buildings, inside & out, C. J. Fay, Camden, N. ,J, 
For solid wrought-iron beams, ete., see advertisement. Address 

Union IrOD Millo, Plttaburgh, Pa., for lithograph, etc. 

For first-quality new 14, 17, and 20·in. screw lathes, milling 
macblnes, aad one·splndle drillS, at small advance from cost, apply to 
Geo. S.  Lincoln & Co., Hartford, Conn. 

Hackle, Gill Pins, etc., at Bartlett's, 569 Broadway, New York. 

an engineer's brass tape Is to stamp them on with small steel dies. 

M. C. D., of Mass.-You are wrong. The reflecting telescope 
made by the Earl of Rosse Is the largest ever constructed. 

C. C:, of D. C.-We do not deem it prudent to publish your 
statement of how U. S. Securities may be countertelted . 

J. C., of Pa., wishes some expert to tell him how he can stop 
crackl ln gas retorts, so as to render them fit for use. 

Perforated Zinc and Sb eet Iron for separators, smut machines J. M. F. , of N. Y.-You will find a rule for placing and shape 
of bridge walls on page 146, current volume. grain dryers, tubular wells, malt kilns. etc. R. Aitchison & Co., Chicago 

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

Keu1fel & Esser,71 Nassau st.,N.Y.,the best place to get 1st-cla.ss 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves 

B. L. H. , of Mo.-The mineral you send is sulphuret of lead. 

For tinmans' tools, preBSes, etc., apply to Mays & Bliss, Brook. Under Ihi.! Aeadlng we .Aall "ubl!8A weeklll notes Of .onu Of 1M more "rom· 
lnent Aome and foreign palents. 

lyn, N. Y 

Glynn's Anti·Incrustator for Steam Boiler-The only reliable 
preventative. No foamlng,aud does not attack metals of boiler. Liberal 
terms to Allents. C. D. Fredricks, 587 Broadway, New York. 

Two 60·Horse Locomotive Boilers, used 5 mos., $1.300 each. 
The machinery of two 500-tun Iron propellers, in good order. for sale by 
Wm. D. Andrews & Bro .. 414 Water st ..  New York. 

To ascertain where there will be a demand for new machinery 

COMBINED SBED"R AND HAy TEDD"B.-Jonas House, Boward, N. Y.
This Invention consists In the combination of a seeder, of peculiar con· 
structlon, with a tedder for spreading hay, In such manner that one set .r 
wheels may operate both devlcel, either separatel y or In conJunction, as 
may be desired. 

GAGING INsTBUMENT .- EU S.  Prime, Baltimore, Md .-Thls lnventlon con· 
slst8 1n the combination of a gage rod a . .  variety" scale , and a bung sUde 
In such a manner as to enable the operator to acsurately ascertain the 
contents of a cask without performing any m ental computation. or manufactuers' supplies read Boston Commercial Bulletin's manufac· 

turinlt news of the United States. Terms $4110 . year. STBAM PBESSURE GAG" AND DETEOTOR.- Elljah Clark, Loulsv1lle, Ky.
This Invention lias for Its main object to prevent engineers from raising Cold Rolled-Shafting,piston rods,pump rods,Collins pat.double the pressure of steam upon their boilers beyond a certain lIxed limit . 

compression coupllngs,manufactured by Jones & Laughllns,Plttsburp;h,Pa. 

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

CaTeata are desirable If an Inventor Is not fully prepared to apply for a 
patent. A Caveat affords protection for one yeor "galnst the Issue of a 
patent to another tor the same Invention. Patent 01llce fee on filing a 

MOD" 01' STORING POwER.-Henry F. C. Krumme ,  Ridgeway, Pa.-Thls 
Invention con sists in an apparatus Cor enabling a railroad train, wheD 
draw n by II pneumatic engine, to bring Itoelf to a halt by the resistance 
afforded to pumps C' nected with the drivlnlt or other wileels of its loco· 
motive, and emph, .: . "  In condensing atmospheriC air In�J tile main tank, 
b y  which proce ; b: akes are rendered unnecessary, and power Is stored 
up tor drawing t.le train when It Is set In motion again . 

Caveat, $10. Agency charge for prep�rlng and 1Il1ng the documents trom. W AlmNG M ACBIN" .-John O. Kopas, Wasbinlrton, D. C.-Thll Invention 
e10 to 112. Addre_s MUNN & CO., 37 Park Row, New York. consists In the combination of .. wringer with a washing machine ,when the 

latter Is provided with a reciprocating rubber that slides in a weighted 
CrtY SUBSCRIBERS . - The SCIENTIFIC AMERICAN will be I vertical sash, by means of which the rubber Is pressed downward upon the 

delivered I.n every part of the City at ,S-50 a year. ISlngle copies for aale Inclined washboard or upon the garments Inserted b etween the ru�b er 
at aU the News Stands In this City, BrOOklyn, Jeney City, and W1lliams and walhboard, and when the wringer and rubber are operated fl'om the 
burgh, and bv mOlt of the News Dealers in the Untted states. lame sbaft. 

© 1870 SCIENTIFIC AMERICAN, INC.
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DROPPER FOR llARVEBTER.-N. S .  Ketchum, Marahalltown, Iowa.-ThIB 

nventlon has for ItB object to furnish an Improved dropper for attach· 
ment to such harvesters as are provided with an endless apron, carrier, 
or elevator, for removing the cut grain from the cutter platform. 

COUPLING FOR CONNECTING THE INLET PIPE TO THE RETORT COVER OF' 
A GAS MACHINR .-John Butler, New York clty.-Thls lnvention has for its 
object to furnish an improved coupling for connecting the inlet pipe to the 
retort cover of a gas machine ,  which shall be so constructed as to allOW 
the po!pe and cover to be readily disconnccted when desired for convenl· 
ence In detaching the said retort cover. 

HOT·BLAST jfuRNACR .-A. Burtenshaw, Hope Furnace. Ohlo.-The object 
of this Invention Is to provide a more durable construction and Improved 
arrangement of what are known as ring hot·blast furnaces .  It is alBa de .. 
signed to provide an arrangement, whereby repairs may be more easily 
made, and old and worn-out rings may be removed. The invention also 
comprises an alr.heatlng chest and throat of Improved constrnctlon. 

RAILWAY BRAKE .-D. P. LMevre and ,L . Phlllppe Dorr�, Fl'llnce.-Thls 
invention refers to a. new or improved system of self-acting railway brake, 
operated by the buffers. 

HULLING MACHINR.-David Kahnweller, New York clty.-Thls Invention 
consists in the 'arrange ment and adjustment of the knives of the cyUnder 
of a machine for hulling cotton seed and for other purposes, Ilnd in the 
formation or the cyUnder and concave, and the parts conner,t ed therewith. 

BED BOTTOM.-Joseph Sperry, Charleston, lIl.-Thls Invention relates to 
a new and nseful improvement In bed bottoms, whereby they are m ade 
more durable and neeful than slat bed bottoms have hltb.erto b een, and It 
consists In a double slat bottom, made wlthont metallic or rubb er springs. 
and entirely of wood, save tile necessary screws for fastening the parts to 
gether. 

BOAT DETAOHING ApPARATUS.-N. C. Reynolds. Ellsworth, Me.-Thls In· 
ventlon relates to a new and useful Improvement In a:devlce or apparatus 
for simulta,neously detaching the ends of a boat from a davit tackle,  and 
It cOBslstB ln operating a detaching lever hook at the bow and at the stern 
of a boat by means of a lever and connecting rod. 

MACHINE FOR PICKING CRANBERRIEs.-J. P.  Pl'Ickett, Medford, N. J .
This Invention relates to a new and useful Improvement In a machine for 
picking or gathering cranberries, whereby that slow and tedious operation 
(usually performed by hand) Is performed by machinery. 

KING BOLT FOR CARRlAGEs.-WlI\lam Clark. Johnsollvl!le, N. Y.-The ob· 
'ect of thlB Invention Is to provide a king b olt attachment to the axles of 
wheeled vehleles, whereby the horizontal a. well as vertlcall oscillations of 
the axles are permitted without the UBe of a llfth wheel or other compU· 
cated apparatus . 

MOLD FOR CORNIOES.-Mlchael MeaBY, John McGinniS, and Wm. Cun· 
ningham, Brooklyn, N. Y.-Thls Invention relateB to a new device for form· 
ine: plaster cornices in rooms, halls, etc., and has for its object to produce 
aldevlce which is adjustable to any angle of corners, and whioh wlll com
plete a molding and perfect It to the corner. 

STUMP ANP ROCK LIFTER.-SlIas Smith. Wcst Stockholm, N. Y.-Thls in
vention relates to improvements in machines for raising rocks, stumps, and 
other heavy bodies, and consists in  an improved arrangement of shear 
frame, chain driver, and drum operating apparatus on a truck. 

COMBINED COLLAR AND HAMES.-W .  O'Brien and H. Wentworth, Omaha .. 
Neb. -This invention relates to improvements in the construction and 
arrangement of collars and hames in one structure. The invention con· 

sists in an improved, Simple, and cheap construction of the stocks or parts 
which serve the function of the hames, and] the base for the padding and 
lining of wood, with metai mountings at the end, of pecnllar.constructlon,. 
to form the Joints. It also consists In an improved mannner of connectIng 
the leather linings and facings. 

�titutifit �mttitau. 
WHIP AND REIN.HoLDING ATTACH>IENT.-J. R. Finney, Youn�stown, 

Ohlo.-Thls Invention relates to improvements In whip and reln·holdlng 
apparatuB for carriages, designed to provide a simple and convenient com· 
blned attachment, so arra\l!(ed as to be  simply and readiiy attached to the 
dash·board, and that the socket or whip·holder w!ll form. a part of the 
reln·holder ; also, so arran!(ed that the whlp·holder may b e  readlly de· 
tached for the substitution of another when required , and to adapt It f.r 
more durable service In holding the whip.  

HAY ANP COTTON PRESS.-J . S .  Duffy, Battle Ground, Ind.-This inven. 
tton relates to improvements in presses for hay, cotton, and other similar 
articles. designed to provide an arra.ngement whereby a sumclent amount 
of powel' may be applied by hand, and In a short space of time,  and so ar· 
ranged that the applled power will Increase as the bale b ecomes more 
compact. 

ADSUSTADLl!: SHEARs .-James Booth, Worcester, Mass .-This invention 
relates to improvements in adjusting apparatus for book-binden' and 
other shears for cutting broad sheet., and consIsts In the appllcation In the 
axis in the hollow hub of the movable shear arm, of an adjuiting center 
block, on which It Is suspended by center pins, and against which set 
screws tapped through the hub work, in a manner to adjust the hub and 
shear arm. 

LEATHEE ROLLING MAOHINE .-J. G. Curtis. Emporium , Pa.-This Inven· 
tion relates to improvements in leath er rollIng machines� and consists in 
the combination with the roller, arranged on the lower end of the pendant 
vIbrating beam, and the concav e bed commonly used, of a springing or 
movable support for the said bed, and one or  more pairs of rocker arms, 
with eccentric segmental bases, and a reCiprocating rod, or bar, arranged 
between the ends of these arms opposite the said bases, one of which bears 
under the movable bed and the other on a permanent bed below, so that It 
moves the said arms on their eccentric bases, to and fro in a way to raise 
or lower the concave rolling bed, relatively to the:roller. The movement 
of the said rod or bar being effected by a crank arm, rock shaft, and foot 
treadle, or  lever, whereby the operator may govern the amount of pressure 
brought to bear npon the leather, by usl)lg hls,foot, leaving the hands Cree 
to handle the leather at the same time.  

MILL PICK HANDLE.-F. Bellinger, Lockport, N. Y.-Thls Invention reo 
lates to Improvements In handles for mlll picks , and consists In a handle 
composed of two parts of metal divided longitudinally, connected at the 
end to b e ' taken In the hands, and at a short dIstance from the other end ; 
the two parts at the latter end are made capable of springing between the 
latter connection and the ends, which are tltted to pas. through an eye In 
the pick, and to be wedged against the side walls of the eye by a long steel 
or other metal wedge, running through the handle from end to end, ln 
grooves In the two parts of the handle, which form a central hole when the 
said two parts are connected tOJ!;ether. 

MEDICAL COMPOUND.-Phllester Lee and Lemue Matthews, Lebanon, 
Oregon .-Thls Invention relatos to a new and useful medical compound for 
use as a pnrgatlve and tonic. 

APPLICATIONS FOR EXTENSION OF PATENTS. 

MODE OF ATTACHING PADS TO SADDLE TREEs.-James Ives, Mount Car
mel, Conn .. has applied for an extension of the above patent. Day of hear· 
ing May 25, 1870. 

NON-ELASTIO BANDi FOR BALES OF COTTON AND OTHER FIBROUS :MATE· 
RIALs.-Mary Ann McComb, Memphis, Tenn., administratrix of David Mc· 
Comb, deceased, has petitioned for an utenslon of the above patent . Day 
of hearing June 1 , 1870. 

MACHINE FOR PARING ApPLES.-Horatio Keyes, Terre Haute, Ind., has 
applied for an extension of the above patent. Day of hearing June 1 ,  

1870. 

COFFEEPOT.-John P. Williams, Mobile, Ala.-This Invention relates to CARTRIPGE.-Edward Maynard, Washington, D. C. has petitioned for an 
. improvements in coffeepots, and consists in a n arrangement with the exte... extension of the above patent. Day of hearing June 1, 1870. 
rior vessel of erdinary construction, of an inner coffee holder, from which SHOEMAKERS' EDGE PLANE.-Isaac A. Dunhanl J N m'th Bridgewater, Man., 
the water of the outer vessel may be so separated that It may be kept In a has petitioned for the extension of the above pa�ent. Day of hearln" June 
bOiling eondltlon. while that In the colfee holder Is In a lit state for use, the 

8, 1870. 
bolllnll: water b eing forced Into tho coffee holder only when there is snf· 
ficient steam in the outer vessel to convey it through a tube extending SAFETY HA'tCHES FOR WAREHOUBEs.-Wm. H. Thompson, Boston , Mass., 
from below the steam surface to the coffee holder, at the tOl' , from which and Eustis P. Morgan, Bidd eford, Maine, has applied for an extension of the 
It may be poured for nse, while the water bolls In the said exterior vessel. above patent. Day of hearing June 8, 1570. 

REVERSIDLE FEED FOR SEWING lI1AOHINES.-J. J. Hirschbnhl, Lonlsvllle,  
iry.-Thls lnventlon relates to Improvements In rcverslble feed "Pflaratus 
for sewing machines,  applicable to the Weed, and other like machines, and 
consists In the attachment to the feed bar, of an arm, projecting below the 
feed.operatlng shaft, and In attaching a rockcr arm to the .ald shaft for 
working the feed, by connection wllh this arm, at the side of the said shaft, 
Oppo�lte the rocker arm now used to give the direct feed, 80 that a reverse 
motion will be imparted to the feed bar by connecting these arms·, and dis
connecting the others. The invention ,  also.  consists in arranging the feed 
shaft, to sUde longitudinally for shifting the connection oC the ... ld rocker 
arms with their respective bars. 

CHIMNEY Top.-D. S. Hob lnson, Pittsburgh, Pa.-Thl. inventlon relates to 
a new chimney top, which wUl be acted upon by the wind in such a manner 
as to always leave a free passage for the escape of smoke ; and it consists 
in a novel manner of suspending a V·shaped swinging hood, and In a novel 
c onstruction of chimney cap. 

METHOP OF MEASURING AND SHAPING CORSETS.-MI8S Mollie Williams, 
Camden, Ohlo.-Thls Invention relates to a new method of measuring and 
.haplng the pleccs ot cloth required for a well·llttlng corset, with the aid of 
but four measurements, and it consists in the use of three tools or imple
ments, whose edges are so shaped that they will, after the req uislte mess· 
ments have been produced, give curves to the several pieces. 

W.A.BUING lIACHINE.-M. Ingalls, Muscatine, Iowa.-Thls inventio n has 
has for its object to furnisb a Simple, cheap, conYenient1a:a.d effective wash· 
Ing machine, by means of which the washing may be q\1.ickly and conven· 
lently done. and in such a way as not to  Injure the most delicate fabl'lc, the 
washhtg being done by forcing the boiling snds through the clothes. 

APPARATUS FOR SEPARATING THE SEED FROM FRUIT PULP.-R. H. :Mayo 
Paris ,  'l'exas.-This invention has for its object to furnish a simple, conven· 
ent, and effective machine for separating the seed from the Bois�de·Arc, or 

Oe.agc Ora.nge, and other apples, where the Beed is required to be separated 
uninjured, for plantiJ1g or other purposes. 

COTTON·SEEP PLANTER, ETC.-Wm. W. Croom, GaineSVille, Ala.-This in. 
ventlon has for Its object to furnish an improved machine for planting and 
fertilizing cotton sced, which shall be so constructed and arranged as to 
drop the seed regularly and uniformly, and not In clumps, and which may 
be  easily adjusted for planting indian corn, 8orghum, peas, etc., doing its 
Work accurately and well In either capacity. 

WAGON BRAKE.-Mlohael Powell , Umat!lla, Oregon.-Thls Invention has 
for Its object to furnish an Improved brake, more particularly desijlned for 
trail wagons, but which shall be equall y appUcable to othor wagons, and 
Which shall be strong, durable, easily made, cor.veniently operated, and 
which will not bonnce off the wheels when in use. 

NEOK YOKE.-Joseph King and Charles S. Gould, Janesville. Wis.-This 
invention relates to improvements in neck yokes for horses, and consists 
in an arrangement of sliding ferrules, or sleeves. for supporting the rings 
by Which they are suspended from the neck straps, to admit the horseB to 
move towards or from each other, as the condition of ,the road requires. It 
alao consibts in a novel arrangement of means for connectinR the said 
sliding rings, to cause them to move in unison. 

FRUIT FUNNEL.-Thomas Scantlin, Evansv!lle, Ind.-This invention has 
for Its object to provide a funnel to be used in llIlIng fruit cans and j ar 
with frUit, which will rest on the jarB and can. fairly, without proJ ecting 
Inward so far as to interfere with IIl1lng them to the top. The invention 
cone3ilts in providing a short and broad funnel for wide·mouthed cans or9 
j ars , with a horizontal flange a short distance above the bottom , whereby 

he said funnel will rest fairly ou the tops of tile cans, and will admit of 
ule with cans or jars having openings of dIfferent sizeB. 

MRTALLIC HOOK FOR LABELs.-Sa1uuel B. Fay, New York city, ha. petl· 
tloned for an extension 'If the above patent. Day 01 hearing June 15, 1870. 

FRUIT Box.-Jabez W. Hayes, Newark, N. J . ,  has appUed for an extension 
of the above patent. Day of hearing July 27, 18'm. 

BUCKLE FOR WEARING ApPAREL.-Edward Parker ,Plymonth , Conn. ,  has 
petitioned for an extension of the above patent. Day of hearing August 
17, 1870. 

' 

Issued by the United States Patent Office. 
FOR THE WEEK ENDING March 29, 1870. 

Reported Officially fo,· the Sclentillc American. 

SCHEDULE OF PATENT OFFICE FEES : 
On each caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On 1lllng each application for a Patent (seventeen years) . . . . . . . . . . . . . . . . . . .  �15 
g� �����f t';,a
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On app!!catlon for Helssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t30 
On appllcation for Extension of Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50 g� lir�it,:'lf>f.!'c�a�;.��
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On an appllcatlon for DeSIgn (three and a halt years) . . . . . . . . . . . . . . . . . . . . . .  $10 
On an appllcation for Design (seven years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i10 
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·
veiiue:8iamii iaxes·.· Ref ide:� of Canada and N ova Scotia pay ,500 on appllcat!on. 

For copy of Olalm Of any Patent 188ued wlthm 30 year8 . . . . . . . . . . . .  ' . . . . . . . . .  81 A sketch from the moael or drawing, relating to 8uch portion Qf a machine 

:'��r�:a,:;;: ���1i!�me "Pri;,e·i.i;o,;,;:named: . .  · . .  · . . . .  · ·  . . · ·  . . · ·  . .  · ·  ,,81 
The full Specilication of any patent 188ued Bince No�. 20, 1866, at wlttch time the 

Patent Qffice commencea printing them . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81'21> 
Official Oopl .. of Drawings of any patent IS8ued 81nce 1836, we can 8upplll at 

a reasonable C08t, the price aepenatng upon lite amoum Qf labor jn.ol�ed an a 
the number of view8. 

Ff��lIformatj01', as to price Of drawingB, In ;titN"�8� "'(jt.�� had by a<l<lre88. 

Patenl Sollcltor8, No. 31 Parle Row.l'Iew York 

101,204.-ELEVATED RAILWAY.-John M. Abbott, Hillsdale, 
Mich. 

101,205.-ANTI·FRICTION CARRIAGE AXLE.-Alonzo Allcott, 
Haverhill, Mass. 

101,20B.-CoTTOtf SEED PLANTEH.-John P.  Allen, Dawson, 
Ga. 

101,207.-ScREW AND SCREW DRIVER.-Allen S. Apgar, 
New York city, 8ssiji(Dor to himself and Isaac Arnold, Jr. , Haddam, 
Mass. 

101 ,208.-CARRIAGE WHEEL HUB.-William J. Arrington, 
Jefferson county, Ga. 

101,209 .-KNIll'E .-N. E. Babcock and G. D. Goodsell, Rock· 
ford, Ill. 

101,210.-HINGE MACHINE. - Joseph H. Baird, Oakville, 
Conn.  

101,211 .-SUSPENDER.-Thomas W. Bartholomew, New York 
clly. 

101,212.-HASP FOR TRUNKS, ETC.-S. T. Barton, and John W. 
Affron, New Orleans, La.  A ntedated M arch 29, 1870. ' 

101 ,213.-ApPARATUS FOR TANNING LEA'l'HER.-O W. Bean 
snd W. B. Rowlan d, Tecumseh, Mich . 

101,214.-PICK HANDLE.-Franklin Bellinger, Lockport,N.Y. 
101,215.-VAPOR BURNER.-David Berkey, Huntington, Ind. 
101,216.-CULTIVAToR.-Charles Bird, Ackley, Iowa. 
101,217.-MoDE OF CUSHIONING STEAM PIS'l'ONs.-George F. 

Blake, Boston, MaES. 
101,218.-MACHINJil FOR PICKING AND DUS'l'ING WOOL.-M. 

Bllss, Ionia, Mich. 
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101,219.-BRACKET HANGER.-Charles E. Bliven, Toledo, 

Ohio. 
101,220.-SHEARs.-Jamea Booth, vVorcester, Mass. 
101 ,221 .-TuRBINE WATER WHEEL.-Clark Boyd, Andover, 

N. Y .  
101,222.-ApPARATUS FOR PHOTOGRAPHIC PRINTS.-Warren 

S.  Burgess and G . A. Lenzi. Norristown, Pa. 
101,223.-HO'1'.BLAST FU:KNACE.-A. Burtenshaw, Hope Fur· 

nace Ohio. 
101 ,224.-COUPLING FOR CONNECTD!G THE INLET·PIPE TO 

THE RETORT OF A GAS MACHINE.-John Butler, New York city.  
101 ,225.-S'l'EAM BOILER FEEDER.-J . M. Case, Worthington, 

Ohio. 
101 .226.-WASHING MACHINE.-Geo. R. Chandler, Detroit, 

Mich . 
101 ,227.-KING BOLT FOR CARRIAGE .-William Clark, John· 

sonv!!!e. N. Y. 
101 ,228.-MACHINE FOR NICKING SCREWS.-N. S. Clement, 

Northampton, Mass. 
101 ,229.-SAW GAGE.-Wm. Clemson, Middletown, N. Y. 
101,230.-MACHINE FOR BENDING RAKE TEETH.-Columbus 

Coleman, Allegheny City, Pa. 
101 ,231.-COT1·ON PICKER. - Robert F. Cooke, Brooklyn, 

N. Y. 
101,232.-CoTTON SEED PLANTER, ETc.-William W. Croom, 

Galnsvllle, Ala. 
101,233.-S'rEAM Gl!lNERATOR.-Hugh E. Curry, Louisville, 

Ky. 
101 ,234.-ROLJ.ING MACHINE FOR LEATHER.-J ohn G. Curtis, 

Emp orium, Pa . 
101,235.-KNIFE GUARD.-G. K. Dearborn, Pawtucket, as

slenor to Timothy Earle, Smithfield, H. 1.  
101,236.-BROILER.-D. W. Denham and Wm. K. Tillotson, 

DetrOit, Mich. 
101,237.-THUNK.-Heinrich Doerr, Milwaukee, Wis. 
101,238.-FASTENING FOR CUTTER HEADS, PULLEYS, ETC .

John Du Bois and Edwin Beug:ler. William�ort, PR . 
101,239.-CoT'roN AND HAY PREss .-J ohn S. Duffy, Battle 

Ground, Ind. 
101,240.-WHEELED CULTIVATOR.-S. H. Dwight and. W. B. 

Chambers, Decatur, Ill. 
101 ,24l.-MATERIAL FOR CIIAm SEATS.-A. N. Elliott,Barre, 

Mass. 
101,242.-ApPARA'rUS FOR SETTING UP BARRELI.-Wm. B 

Emott, Corning, N. Y. 
101,243.-TANNING.-Elihu England, Mossy Creek, Tenn. 
101 ,244.-CULINARY VEssEL.-Charles Estabrooks, Calais, 

Me. 
101,245.-SAFE.-John Farrel and J acob Weimer, New York 

city. 
101,246.-HARVESTER RAKE.-Joel Farrington, Corry, Pa.  
10l .247.-WHIP SOCKET AND REIN HOLDER.-J. R. Finney, 

Youngstown, Ohio . 
101,248.-PREVENTING THE INCRtJSTATION OF STEAM'BoIL' 

ERS . -J.  T. FiBher (assll[nor to James B. Clow) , Pittsburgh, Pa: 
101,249.-LATHE FOR SQUARING NUTS, ETu.-James Flower, 

Detroit, Mich. 
101, 250.-CONVERTING ARTICLES MADE OF IRON INTO STEEL. 

Hiram C. Folsom, Hangor, Me. 
101,25l .-BIT STOCK.-D. P.  Foster, Waltham, Mass. 
101 .252.-HoRSE,COI.LAR PAD PRESS.-J. Fraser, Dowagiac, 

Mich. 
101 ,25il.-MANUFACTURE OF ARTIFICIAL STONE.-.A.aron H 

Frear, Chicago, Ill. 
101,254.-PRINTING PREss.-Merritt GaIly (assignor to Allen 

Carpenter) , Roehester, N. Y .  
101,255 .-WATER WHEEL.-James E. Gillespie and H. B. 

Weaver, Hartford, Conn . 
101,256.-PLow.-J. S. Godfrey, Leslie, Mich., assignor to 

himself and S. M. Loveridge, Pittsburgh, Pa. 
101,257.-CoTTON SEED AND CORN PLANTER.-J. B. God· 

wln,:Wllllamston, N. C. 
101,25/j.-SAw.-G. B. Goodnow, Detroit, Mich. 
101,259.-WHEEL FOR RAILWAY CAR.-Jercmiah D. Green 

Troy, N. Y. 
101.260.-BAIT MILL FOR FISHERMEN .-Silvanus Hamblin 

Taunton, Mass. 
101 ,26l.-PUMP.-Everett C. Hammond, Oswego, N. Y. 
101,262.-COPYING PHEss.-William H. Hawkins, Cleveland, 

Ohio. 
101 ,263.-MANUFACTURE OF IRON AND STEEL.-James Hen· 

derso n, New York city. ' 
101,264.-TINNING AND GALVANIZING WIRE.-E. H. Hill, 

Worcester, Mass. 
101,265.-SEWING MACHINE.-Jo3. I. Hirschbuhl, Louisville 

Ky. 
101,2(j6.-COMBINED SEEDER AND HAY TEDDER.-Jonas 

House, Howard, N. Y. 
101,267.-SPRING BED.-Liverus Hull, Charlestown, assignor 

to Tucker Manufacturing Company, Boston, Mass . 
101 ,268.-COMBINATION ASBESTOS FILLING FOR FIRE·PROOF 

SAFES ..&.ND OTHER STRUCTUREs.-'fheodore Hyatt, New York city. 
101,26IJ.-WASHING MACHINE.-MoBes Ingalls, Muscatine, 

Iowa. 
101,270.-WOOD PAVEMENT.-S. H. Ingersoll, New York city. 
101 ,27l.-HULLING MACHINE.-David Kahnweiler, New 

York city. 
101,272.-TuCK CREASING ATTACHMENT FOR SEWING MA· 

CHINE.-James F. Kellogg, North Bridgewater, Mass. 
101,273.-HARVESTER DROPPER.-N. S. Ketchum, Marshall-· 

town, Iowa. 
101,274.-NECK YOKE.-Joseph King and C. S. Gould, Janes· 

vine, Wis. 
101 ,275.-WRAPPER FOR SEEDS, ETc.-Royal G. Kfunel', . 

Penn Yann, N. Y. 
101 ,276.-MACHINE FOR FELTING HAT BODIEs.-JamEl'B K'iiit; . 

Samuel Shelmerdlne, and Cephas Fro$gatt. Stockport, Great llrltain . 
101 ,277.-WASIIING MACHINE.-John O. Kopas, Washington, 

D. C. 
101,278.-RATCHET DRILL .-Joseph Laubser, Milwaukee, 

Wis. 
101 ,279.-MEDICAL COMPOUND.-Philester Lee and Lemuel 

Matthews, Lp,banon. Oregon. 
101,280.-RAILWAY CAR BRAKE.-Desire P. Lefevre and 

Louis Ph!l!ppe Dorre, France. 
101 .281 .-SuRRER AND EGG BEATER.-Charles Lehmann 

Hartford, Conn. 
101.282.-CuRRENT WATER·WHEEL.-Wm. Lightfoot, Ham· 

ilton county, Tenn., admintstrator of John S. Lightfoot, deceased.  
101 ,283.-BLEACHING DARK SOAP AND " FooTs."-Oscar 

Loew (assignor to J . M .  Pendleton),  New York city. 
101 ,284.-METHOD OF BLEACHING AND REFINING OILS.

O.car Loew (assignor to J. M. Pendleton)hNew York city. 
101,285.-WINDOW GUARD AGAINST .I!·LlES AND MOSQUITOES. 

-J!l. S. Logg, Central Falls, R. I. 
101,286.-PAPER COLLAR.-Ed. Elisha Mack, Albany, N. Y 
101,287.-FEED·WATER HEATER FOR LOCOMOTIVES.-I, P 

Mae;oon, St. Johnsbury, Vt. 
101,288.-ApPAHATUS FOR DEFECATING CANE JUICE.-C. K. 

Marshall, New Orleans, La. Antedated March 16, 1870. 
101 ,289.-ApPARATUS FOR SEPARATING THE SEED FROM 

FRUIT PULP.-Robert H. Mayo, Pa.ris, Texas . 
101.290.-STONE DRILL.-Wm. D. McClure, Constitution , 

Ohio. 
101 ,291 .-MANUFACTURE OF CAST STEEL.-Hugh McDonald, 

Pittsburgh, Pa. 
1 01 ,292.-SEWING MAcHINE.-Wm. S. Mead, New York city. 

Antedated March 17, 1870. 
101,293.-CORNICE MOLD.-Michael Meany, John McGinnis, 

and Willlam Cunningham, Brooklyn, N. Y. 
101 .294.-PRESS AND STRAINER COMBINED.-W. D. Medbery, 

Dangor, Wis. 
101,295.-CHILDREN'S CARRIAGE.-George H. Mellen, New 

York city. 
101 ,296.-FIREPLACE GRATE.-E. D. Merrick, New Bright on, 

Pa. 
101,297.-BAYONET.-Anson Mills, United States Armv. 
101 ,298.-8LEIGH BENcH.-Edward Milner, Marquette, Mich. 
101 ,299 .-MACHINE FOR FOLDING PAPER BAGs.-Calvin J 

Moffatt, Brooklyn, N. Y. 
101,300.-SAW MILL.-Charles D. Moore, Gilmanton, N. H. 
lOl.30l .-WASHING MAcHINE.-D. F. Neikirk and John J • 

Koch, Republic, Ohio.  
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101,302.-Tm-BAR FOR HOLDING BENT WooD.-Joel G. 

Niccum, Indianapolis, Ind. 
101 ,S03.-COLLAR AND HAMEs.-Wm. O'Brien and Harry 

Wentworth , Omaha. Nebraska. 
101 ,304.-PuMP.-M. S. Orton (assignor to Zimri Pond), Gales-

burg, Ill. . .  S N 101 ,S05.-MEDICAL CQMPOUND.-Hemnch C. . Otto, ew 
York city. . 

101 ,SOG.-ROTARY HYDRO·PNEUMATIC PUMP.-H . M. Prune, 
Newark, N. J. Antedated Feb . 23, 1870. . 101,307.-ATTACHMENT FOR BltUSH.-Samuel Pearson, Cm-
clnnatl, Ohio. . 0 101 308.-WAGON BlUKE.-Michael Powell, UmatIlla, regon. 

101;309.-GAGE ROD.-Eli S.  Prime, Baltimore, Md. 
101,310.-VELOCIPEDE.-F. L. Purroy, New York city. Ante-

dated March 16, 1870. 
101 ,311.-RAILWAY GATE.-Robert Ramsay and Charles 

Stafford, New WlImlngton, Pa. 
101,312.-BOAT-DETAClIING APP4RATUS.-NathBJIiel C. Rey

nolds, Ellsworth , Me. 
101,313.-CHIMNEY Top.-David S. Robinson, Pittsburgh, Pa. 
101,314.-COMPOSITION ROOFING.-B. D. Sanders, Wellsburg, 

West Va. 
101,3l5.-MACHINE FOR COMPRESSING WOOD TENONS.-B. D. 

Sanders, Welle.bur,.;, West V ... 
Itl1 316.-STOVE DltUM.-Thomas Scantlin, Evansville, Ind. 
101 :317.-PESSAlty.-Caspar Schmitt, St. Louis, Mo. 
101 ,3l8.-MOLD FOR CASTING SOLDElt, ETC.-Abraham 

Schoenberg, New York city. 
101,319.-PROCESS OF OBTAINING ACETIC ACID FROM WOOD. 

-Theodore Schwartz, New York city. 
100,320.-TltEATTNG WOOD TO OBTAIN USEFUL PRODUCTS. 

-Theodore Schwartz, New York city . 
101 ,321.-WASHING MAClIINE.-Anna M. Smith, Pittsburgh, 

101�322.-BOLT FOR SAFETY STOVE FOlt CARS.-C. J. Smith, 
Norfolk, Va. • N . h 101 ,323.-WATER METER. - George W. SmIth, OrwIC , 
Conn. H S • h L 101,324.-GltAIN SEPARATOR . - Myron . mIt , awton. 

10r.32�·.-LUBRICATING COMPOUND.-Jacob H. Smyser, Pitts-
burgh, Pa. 

Ch 1 III 10l 326.-BED BOTTOM.-Joseph Sperry, ar eston, . 
101 :327.-BED FltAME.-Samuel Springer, Chicago, Ill. 
101,328.-CASTElt FOlt SEWING MACHINEs.-J. M. Veasey, 

Denvert Colorado Territory. • 
101 ,329.-0vAL TUltNING TOOL.-J. L. Warren, aSSIgnor to 

George Hargreavcs.and Samuel Hargreaves) . Detroit, Mich. 
101,330.-DEVICE FOlt TIGHTENING CARltIAGE TIREs.-J. B. 

West, Genesco, N. Y. • 101,331 .-ApPARATUS FOR TANNING HIDES.-R. T. White 
(assignor to himself and F. W. Perry) , Winchester, Mass. 

101 332.-BltUSH.-J. L. Whiting, Boston, Mass. 
101 :333-HAND-SETTING: CALENDAR.-Charles H. Wight, Bal

timore Md Antedated January 14, 1870. 
101,S34.":"STEAM WATElt ELEVATOR.-J. C. Wightman, New-

ton D.ssi,l!nor to T. P. Proctor, trustee, West Roxbury, Mass. 
101,335.-WASHING MACHINE. - Caleb Williams, Newark, 
101�3�6 .-COFFEEPOT.-J. P. W illiams, Mobile, Ala. 
101,337.-DEVICE FOR MEASUltING, LAYING OUl', ANn FORM-

ING CORSETs .-Moll!e Williams, Campden, Ohl�. 
101,938.-MoWING ,MAcHINE.-T. H. Witherby, Worcester, 
10t,�39.-SHEARING AND PUNCHING MACHINE.-T. H. :With-

erbr., Worce�ter, Mass . • 101,340.-LINIMENT FOR BURNS, SCALDS, ETC.-LoUIS Wolff, 
Chicaii:0, Ill . 

101 ,341 .-BASE-BURNING FIREPLACE STOVE.-W. E. Wood, 
Baltimore. Md. 

C N 1 E 101,342.-SEEDER AND CULTIVATOR OMBINED.- e son • 
Allen , Trenton, and Isra.el D. Record, James Rood, and Jasper Hayden, 
Beaver Dam.  Wis. . . 

101,343.-SAW MILL.-Emanuel Andrews, WillIamsport, Pa. 
101 344 -PENcIL CASE.-W. N. Bartholomew, Newton Cen

ier. :Mass . ,  assignor to Joseph/Beckendorfer, New York city. 
101 ,345.-BEARING FOR THE TABLE ROLLS OF FOUltDRINIER 

PAPER MACHINE8.-G. S. Barton, Worcester, Mass., assignor to RIce, 
Barton & Fales' Machine and Iron CO. 

101,346.-WOOD PAVEMENT.-Albert Betteley, Boston, Mass. 
101 ,347.-WATER AND GAS METER.-N . L. Blanchard, Spuy

ten Duyvll, N. Y. Antedated.March 2<1, 1870. 
101,348.-ExHAUSTUfG APPAltATUS FOR GAS WORKS.-S. R. 

Brick, Philadelphia, Pa. 
101,349.-CORN PLANTER.-Truman Brockway, Chatsworth, 
10l.�50.-HARROW.-J. G. Burcham, Noblesville, Ind. 

101,351 .-FENcE.-Timothy Coffield, Natrona, Pa. 
001,352 .-RIVET.-H. E. Copeley, Brooklyn, N. Y. 
101 ,353.-ApPARATUS FOR KEEPING PURE THE AIR IN THE 

MANUF ACTU)tE OF FERTILIZERS.-J. E .  Cox, Cincinnati, Ohio. 
101 ,354.-MACHINERY FOR MAKING PAPER BOXEs.-C. O. 

Crosby, New Haven, Conn. 
101 ,355.-LocK.-C. E. Dickerman, Boston, Mass. 
101 ,356.-MACllINE FOR SHEARING METAL.-Ellil'l Doty and H. Richardson (assignor to Doty Manufacturing Company) , Janesville , Wis. 
101,357.-0vEN.-McCann Dunn, Bloomington, Ill. Antedated March 19, 1870. 
101 ,358.-PLUMBAGO PRESs.-John C. Ford, Cambridgeport, 

Mass, 3sEtignor to W. A. lvcs, New Haven, Conn. 
101,1159.-WATER CLOSET VALVE.-C. T. Forrest, San Fran

cisco, Cal. 
101 ,360.-SHOE FASTENING.-Wm. H. Fortney. and Wm. E. Sheaffer, Mlddletown , Pa. 
101,36l .-lJROILER.-Ann L. H. Graham, Chester, Pa. 
101 ,362.-PERMUTATION LocK.-Henry Gross, Tiffin, Ohio. 
101 ,463.-CoVER FOR SEWING MACHINES. - Thomas Hall, Brooklyn, N. Y. 
101 ,464.-STILL FOR HYDROCARBONS.-S. A. Hill  and C.  F. £��il:�.?1l Cl�t'e�'::'i.f.r'Y:n�oar�'i�:���es and Oliver P. Scaife , Pitts· 
101 ,365.-8TILL FOIt HYDROCARBONS.-S. A. Hill and C. F. 

���'l�t�J�gIJ:IJ':����02�sl�%�hemSelves and O. P.  Scaife, Pittsburgh, 
101,366.-MACHINE FOR THREADING BOLTs.-Merrit Hine (assignor to C. Cowles & Co.) , New �aven, Conn. 
101 ,367.-HOISTING MACHINE.-Ueorge Johnson, Cincinnati, 

Ohio. 
101,368.-BASE-BURNING STOVE. - William J.  Keep, Troy, 

N. Y. 
191 ,369.-ExTENSION GAs-FIXTURE.-Henry Kruger, New 

York city . 
101 370.-CARRIAGE AXLE.-G. A. Lloyd, San Francisco, Cal., �ssjguor to himself and Anthony Rosenfield. 
101.371 .-DOUBLE PINCERS. - William L. Maund, Milan, 

Texas. 
101,372.-ELECTRO.MAGNE'J;,IC ENUNCIATOR.-W. N. McInnis, 

N orthun.berland, Pa. 
10l ,373.-PRESERVING VEGETABLES, FRUITS, ETC.-D. M. 

Metl'erd, Norwalk, Ohio. 
101,374.-CARPET TACK.-T. A. Mitchell (assignor to himself and Daniel Breed) , Washington, D. C .  
10l,375.-HEATING STOVE.-JaS. :l\foore, Ergeneth, Ireland. 
Itl1,376.-BED BOTToM.-Moses Morehouse, Boscobel, Wis. 
101 ,377.-EAsEL.-George Munger and J. W. Schermerhorn, New York city. 
101 ,378.-TURBINE WATER WHEEL.-J.B.Park, North Platte, Nebraska. 
101,379.-SCREW PILING.-C. H. Parker, Boston, Mass. 
101 ,3aO.-CONVERTIBLE PLOW AND CULTIVATOR.-C. L. Reid, 

LOUisville ,  Ky. 
101 ,38l .-CIGAR Box.-Matthew Richardson, Brooklyn, N. Y. 
101,382.-PROJECTILE FOR Toy PISToL.-Charles Hobinson. BoslJon, Mass. 
101,383.-TltAVELING CAP. - James F. Sargent, Tunbridge, Vt. 
101,384.-MoDE OF LUBRICATING AXLEs.-Enoch Sawyer, Hollow Square. Ala. 
101 ,385.-BASE-BUUNING FIREPLACE STOVE.-S. B. Sexton, Baltimore, Md. 
101,386.-GAG RUNNER AND BUqKLE.-Severin Siebold (assignor to himself and P. Burns) , Syracuse, N. Y. 
101,387.-TERRET LINING.-Severin Siebold (assignor to himself and P. Burns) , Syracuse, N. Y. 
10l,388.-DISTILLATION.-H. B. Sinks, Cin@innati, Ohio. 
101 ,389.-CASTING INGOTS IN GRoups.-F. J. Slade, Trenton, N. J. 
101,390.-GRADUATED RULE AND PATTERN FOR TAILORs.W. E. Smith , Chicago , III. 
101,391.-PADLOCK.-Daniel Snell, Little Falls, N. Y. 
101 ,392.-COOLING Am AND LIQUous.-D . E. Somes, Washington, D. C . 
101 ,393.-.FIRE ESCAPE.- Joseph Steger, New York city. 
101 ,394.-PACKING JOURNALS AND OTHER PARTS OF MACHINE-RY.-C. A. Steveno. New York city. 
101,395.-STEAM PLow.-A. L. Taveau, Chaptico, Md • .  
101,396.-TROWEL.-Alpheus Walker, Worcester, Mass. 
101,397.-SAWING MACHINE.-Charles G. Wells, Collinsville, Conn. 
101 ,398.-WATCH.-C. V. Woerd, Waltham, Mass. 
101 ,399.-BooT AND SHOE HEEL.-Joseph Woodley, Quebec, Canada. 
101 ,400.-BRUSH-HANDLE ATTACHMENT.-R.Wyatt, Brooklyn, N. Y. Antedated March 19, 1870. 

[APRIL 9, 1870. 
101,401.-ANTI-FRICTION JOURNAL.-Pierce W. Yarrell, Lit

tleton, N. C . 
10l,402.-WATER WHEEL. - Pierce W. Yarrell, Littleton, 

N . � . 101 ,403.-HosE COUPLING.-Charles H. Cushman, Alexandna, 
Va. 

101,404.-AuTOMATIC FIRE EXTINGUISHER FOR USE ON RAIl.
ROAD CARS, ETC.-H. C. Stewart and H. '1'. Bradley, CinCinnati, Ohio. An-tedated Marcil 5. 1870. • 

101,405.-IcE HousE.-William Velte and J@hn Fagan, PItts
burgh, Pa. 

101 ,406.-PROCESS OF PREPARING PAPER FOR ROOFING AND 
SIMILAR PURPOSES.-C. H. Smith. Baltimore, Md. 

101,407.-ELEVATOR.-H. C. Stouffer, Salem, Ohio. 
101 ,408.-WASHING MACHINE.-William H. Roach, Harris

vllle, Ohio . 
REISSUES. 

3.897.-CoAL STOVE.-H. G. Giles, Troy, N. Y., assignee, by 
T

e
�a

e12�������:I���e ��4��I�:[:iF������ft;li!:-Patent No .  28,587, dated 
3,89B.-STRAW CUTTEu.-James Palmer, Brooklyn, N. Y., as

!j}�g.ef4, �§dresne aSSignments, of D. J. Powero.-Patent No. 27,154,dated 
3,899.-PUMP PISToN.-New England Pump Manufacturing Company, B08ton, Mass., Pacific Pump Manufacturing Com�ny. San 

r����Bg�'���·n����f���p��,d6���.�id:S�f�1�:'e:�gyB��::f���lg:����: of Nath.n:�tedman.':"Patent No. 41 ,543. dated Jo'eb. 9. 1864. 
3,900 .-LAMP.-C . A. Kleemann, Erfurt, Prussia.-Patent No. 8"''1867, dated Marcil 10. 1863 ; roissue 3,063, dated Aug. 4, 1863. 
3,901 .-KNITTING MACHINE.-The Pepper Knitting Machine Company, Boston, Mass . , assignee, by mesne aSSignments, of John Pep� per. Patent No. 18,289, dated .July 17, 1855 ; reissue l,58S,dated September 15, 1868 ; extended seven years. 

----
DESIGN !:!. 

3,941 .-BusT.-Henry Berger, New York city. 
3,942.-FoLDING DOOR KEY.-Henry H. Elwell, South Nor-walk, Conn. 
3,943.�TltADE MARK.-J. H. Gamhart, St. Louis, Mo. 
3,944.-TRADE MARK.-J. S. Kirk, Chicago, Ill. 
3,945.-STOVE ORNAMENT.-Isaac Applin Sheppard, Philadel. phla, Pa. 
3,946.-MUFF.-R . M. Seldis, New York city. 

EXTENSIONS. 
COTTON-SEED PLANTER.-A. W. Washburn, Yazoo City, Miss Letters Patent N 0. 14.529, dated March 25, 1856. 
MACHINE FOR CUTTING LOAF SUGAR.�Adolph Brown and Felix Brown, New York clty.-Letters Patent No. 14,490, dated March 2.;, 1856. 

Inventions Patented In England by Americans. 

[Compiled from the " Journal of the Commissioners of Patents."] 
PROVISIONAL PROTECTION FOR SIX MONTHS. 

S,189.-SURSTITUTE FOR CURLED HAIR.-M. W. Blanchard, Dutch Flat,eal November S, 1869 . 
231 .-METER FOR WATER AND OTHER FLUIDs.-J. F. de Navarro, New 

York city. January 25, 1870. 
251 .-LAWN }lOWER.-J. D. Frary, New Britain, Conn. January 28, 1870. 
281.-WINDMILL.-Charles Mahler, San Francisco, Cal .  January 81 , 1870. 

18�r..-SEWING MACHINE .-GrOVer & Baker, New York city. January J1, 
308.-ELECTRO-DEPOBITION OF NICKEL.-I. Adams, Jr .. Boston, Mass . Feb. 2, 1870 . 
818.-MA>TUFAOTURING WROUGHT IRON OR STEEL.-James Henderson, New York city. Jo'ebrunry 8, 1870. 
S19.-FRICTION CLUTCH.-F. A. Pratt and Samuel COit, Hartford, Conn. February 8. 1870. 
820.-SPRING BED BOTTOM.-R. Barker, S. A. Barker, and L. Fisher , Prov Idence. R. I. Jo'ehruary 3, 1870. 
312 .-PRINTING PRESSEs.-Mcrrltt Gaily, Rochester, N. Y. Fcbruary 3, 1870. 
326.-KNITTING 1I1ACnINE.-Henry von Hartz and Julius Felss, Cleveland, Ohio. February 4, 1870. 
332.-MECHANICAL MOVEMENT.-G.E. Harding, New York City. February 5, 1870. 
872.-MARINE AND OTHER COMPASRES.-U. C. Cutting, Liverpool, England and Amasa Mason, Boston, Mass. Feb . 9, 1870. 
4OO.-PITCHER.-F. T. Ferguson, Boston, Mass. February 10, 1870. 
426.-RoTARY DIGGING MACHINERY.-O. C. Evans, ---, -, U. S. Feb . 12, 1870. 

18�.-COKRINATION TOOL.-F. T. Ferguson, Boston, Mass. February 14 , 
500.-MACHINE FOR MOLnING, ROUNDING, ETC., THE SOLES OF BOOTS AND SHOES.-A. Jeffers, J,Yllll, Mass. Feb. 18, 1870. 

SUBSCRffiERB-who wish to have their vol
umes bound, cau send them to this omce. The charge 
for binding Is ,1.50 per volume. The amount should be 
remitted In advance, and the volumes will be sent as 
soon as they are bound. 

BEST Steel Stamps, Stencils, Dies, & Stock. SUPERIOR CASTINGS From best qualities ENGINEERS, GAS FITTERS, MACHIN-Send C&r price list. E. H. PAYNE, Burlington, Vt. American Pig Iron. Orders solicited. SHRIVER'S Ists, Boiler 1I1en, who wish to make something out-];'oundery, 88S East 56th st., near 2d avenue, New York. �g:tg&����;U4�I!l';rrn�el1.t�����le trouble, aCldress 

RECEIPTS-When money is paid at the office for 
8ubscrlptlons, a receipt for It will be given ; but when 
Bubscribers remit their money by mail, they may con· 
sider the arrival or the first paper a bona-fide acknowl· 
edgment of their fUnd •. 

The Ilalue Q/ Il!6 SOIEl'I'TIJ'ra AMREICAN as an ad1lerUBIn(/ 

medium cannot be over·eslimated. Its circulation 18 len 

tl11Ul8 greater tlian llIat OJ an" 81mllar journal now pub

IlBhed. II goes int. all the States and TerrltOrtes. and I, 
read in all the urlne/pal Iibrarfe8 and readingof'ooms OJ 

the 1lJOr1d. We 
-
Invite tlle attention qf th08e who wish to 

make their bu..mess known, to tlle anMJ:ed rates. A bu81· 
ness man wants 80metlllng more than to see hl8 advertl8e

ment in a printed newspaper. Be wants clre.tlalion. q 

it is worth 25 eents per line to advertISe in a paper Q/ three 

thousand circulation, it 18 worth t2'50 per nne to advertise 

in one Q/ llIirtu tlumBand. 
RATES OF ADVERTISING. 

Back Page • - • - $1 '00 a line. 

In.lde Paae · • • • - '7'" cents a line. 

Engravings mall hea" adverti8ement8 at the sa"" rate ptr 

line. b" mea8urement, as tlle letter.",.es •• 

TO PA TENTEES. 
The St. Cloud Hotel, 

Corner 9th and F sts., Washington, D. C. , Opposite Patent Omce and Masonic Temple,and 
One Block from GENERAL POS'l'OFFICE DEPARTMENT. The F street cars, communicating with the Capitol, 

E:tecutive Man8ion, Treasury, War, and Navy Depart· ments, and the B)fii�.OE�A��p�R"lifJ':'l:>�;�i��:·ess . 
a 111 I1,-..,.:I@('1ot.tW!tI111l290.FOR1S;rCLASS 7 O�T 
� SENT OW T R I AL_CIRCULARS MAILED FREE. 

PARTIES HAVING CASH TO INVEST 
in a :fi.rst-cla.ss inventlon,can have the whole or nart 

����elS:r:! e�tlIfIi:�m�':t��in. li���t§;a¥M'&�UCed In 
Brooklyn , N. Y. 

WATER-POWER FOR SALE-(90 feet fall, 84 feet In use) ,  with Grist Mill, Saw Mill, and 10 aoces land, X acre-#{llfX�efi . .rr8Ut�· Blooming Grove Postomce, Orange Co., N. y, 

BAIRD'S 

INDUSTRIAL BO OKS. 
LIST NO. 6. 

Calvert.-Lectures on Coal·tar Colors, and on Recent Improvements and Progress in Dyeing and Calico Printing : Embodying Uoplous Notes taken at the last London International Exhlbltlon,."nd illustrated with Numerous Patterns of Anllme and other Colors. By F. Grace Calvert, F.R.S., F.C.S .. , 8vo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1·00 
Campin .-A Practical Treatise on MechBJIical 

r.,��\l!��rl��: T�g��{\i��Ifs��ali��iirn��.dU'fc�:�t cal Man�UlatlOn, Manufacture of Stea.m Engines, etc., etc. With an Appendix on the Analysis of Iron and Iron Ores. By Jo'rancis C.mpln , C.E. To whIch are addcd,observ&*lons on the constrnction of steam boilers, and remal'ks upon t:urn3ces used for smoke 
rr�:����,;c��,hanad ����ori:n:x�������r �lc�: lat1ng the change wheels for screws on a turning lathe, aIld for a wheel·cuttlno: machine. By J. La Nlc· ca. Management of st�el, including forging, harden-
�� tt��Pi�!:�:r�����;goF���:.lniya(f. ei8:�s���: Iliustrated with 29 plates & 100 wood engravings . . . $6 

Campin.-The Practice of Hand Turning in Wood, Ivory, Shell, etc.: With instructions for turning such works in metal as may be required in the 
����\I;�n"�;;;!::,I�!fta'f���nlri�.ryB�tj·ra!�r�b�':ntt�: with Numerous Illustrations. 12mo, cloth . . . . . . . . .  $3 

Capron de Dole.-Dussauce.-Blues and Carmines of Indigo. A Practical Treatise on the Fahrl· cation of every commercial product derived from Indigo. By Fellclen Capron de Dole. Translated, with important additions, by Professor H. Dussauce. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 50 
nr The above, or any of my Books, sent by mall, free of r,ostalte,at the publication price. My new and enlarged 

�:o:�o�· r"e�lr��gg�t.�� t�c�:e,,'j,:���Y8�':iTi 8U����: free of postage, to any one who will favor me with his .ddress. HENRY CAREY BAIRD. Industrial Publisher, 406 Walnut St. PHILADELPHIA. 

MA CHINISTS. �LUTED REAMERS, EXPANDING Ream-ers, Twist DrIlls, Drill Chucks, Horton's Chucks, . Y. Tap and Die Co.'s Tools, Bangor aud Stubs' Tools, Mac!J.ine Screws and Taps. etc. A complete as�ortment of Fine Tools, of Best Quality. at A. J. WILKINSON & 
CO.'S, 2 Wasllington st. , Boston, Mass. 

SAVING OF FUEL used for Steam Boilers. 
U Noyes' Patent Piston steam Damper ReKulator," guaranteed to effect a .avln� of 10 per cent of li uel. and gives�ii"l�1�0;8'YEss�n:Dat�';,�����1{Broome st. ,N. Y. 

"
GEAR'S VARIETY MOLDING MACHINEa-A. S. & J. Gear & Co., Manufacturel·S ; alSO! ealers In ull kinds of Wood alld Iron Working Mach nery, Belting, eY'int�r�j;N. CONN. 

WOOD-WORKING MACHINERY GEN-erally. Speclaltles,Woodworth Planers and Richardson's Patent Improve a Tenon Machines. Nos . 24 and 26 Central . corner Union st., Worcester, Mass. Ware-rooms 42 court�¥���R:fi:"lJ�fi, & RICHARDSON. 

WE OFFER FOR SALE ONE OF OUR Shops, loox38, 4·stories , with L 70xSO, s.stories engine honse and enaine. As we are building new and more commodious shops to accomlD'Odate our increasing business, we will sell this shop at a very reasonable price. J. ESTEY & CO., Brattleboro', Vt. 
THE 

A J onrnal of Transportation. 
RailrOad Questions discussed by Practical Railroad Men. 
Illustrated Description of RailrOad Iuventlons. Railroad Engineering and Mechanics. Records of the Progress of Railroads. Railroad Reports and Statistics. General Bailroad News. 
Railroad Elections and Appointments. Twenty-four large qnarto pages, publlsheEl every Saturday, on and after April 2, 1870. Every RaIlroad Man, and everyman Interested In Railroads should have it. Terms $3 a year, In advance. Ad· dress A. N. KELLOGG, Publisher, 

101 Washington st. , Chicago. 
STATE & MANUF'RS' RIGHTS FOR SALE . 

THE EAGLE CARPET Strotcher, Illustrated Feb. 26 Is the Smallest, Most Po werfnl,and Emcient Stretc.her yet produced. For Rights, applr to the Whitlock Exposition Co., 85 Park Place, near Church st., N'Cw York. 

$2500 T O  $3000 PER YEAR.-An agent is wanted in every town in the Union to make and sel! an article of dally consumption 
hno���r��a�!:r.·L�J�Selmr�iYEWTi, ��:rdr:t����ei}��s 

STEAM HAMMERS, STEAM ENGINES, 
GAS MACHINERY, SUGAR MACHINERY, 

BY 
MERRICK & SONS, 

PHILADELPHIA, PA. 

THE SCIENTIFIC AMERICAN 
FOR 18 70. 

A SPLENDID PREMIUM. 
This Illustrated Week1y Journa1:' (){" 

Practical InCormatlon, Art, ScleDce. 
MechanIcs, Invention. Chemistry, and 
ManuCactures---Entered Its TwentY-llRh 
Year on the 1 st oC January. Tlie I:]CIENTIFIO AMERICAN stands at the head of the Industrial Journals of the world In pOint of Oirculationl and Inlluence. Every number has Sixteen Imperial pages, embel-' IIBhed with Engravings of New Inventions, Machinery, Tools for the Workshop, Hou.e ,  and Farm, also Public Buildings. Dwelling Houses. and Engineering Works. The Illustrated Department of the SOIENTIFIC AMERr- · CAN Is a very striking feature, and has elicited the praise of the Press ; and all articles appearing in Its columnsare written In a popular and Instructive style. To Inventors anel Mechanics the SCIENTIFIC AlIIRRr- . CAN has special value and Interest, from tile fact that It fUrnishes an Omclal List of Patents issued, with coplons notes of the principal American and Euro,ean Patents. The Puhlishers offer as a Premium for Clnbs the large and splendid Steel Engraving-it American Inventors," as follows : Any one sending ten subscribers for one year and $SO, will receive a picture, or twenty subscribers and $50. will receive one plctnre. A club may be made up from different postomces. 

For fUll particulars and sample copies of the SCIEN. TIFIC AMERICAN, address the Publi.hers. Terms of the SCIENTIFIO AMERICAN : Single copies one year, $S'oo ; six months, $1'50 ; and one dollar for four months. To Clubs of ten and upward . 1!!2 ·50 each per annum. MUNN & CO., 
3,. Park Row, New York 

© 1870 SCIENTIFIC AMERICAN, INC.



APRIL 9, 1870.1 
ONLY ONE CENT TO COOK YOUR 

BREAKF AST.-20 to 30 Counties II> some States al
rea.dy sold. Mitchell's Combination Kerosene Cooking 
Stove, Patented October, 1869. Two Sizcs. The Smallest 
g�i�S i:����tl����ieB
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six quarts potatoes at the same time ; costs less than 1X cents per hour for fuel ; only a match to kindle ; 130 per 
cent profit guaranteed. A good chance to make money 
and establish a permanent busine�8. Coolcs, Steams, 
Bal\:cs, and heats everything equal to any wood or coal 
����Yrc;lt;;.

e, County, te�:r�1I'TclV�t�. fC��i���O, �ll�
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American 
OIL FEEDERS, 

FOR JOURNALS of SHAFTING 
cars, etc. When this Oiling System is 

properly understuod, it will lead, for its 
simplicity,economY,and reliability. �s.vcs 
7;:1 per cent. Hundreds of firat-class testi
monials. Send for circulars. 

J. B. WICKERSHAM, 
152 South Fourth st., PhiladelphIa. 

NEARL Y READ Y : 
THE NEW ELEMENTS OF HAND RAILING. BY 

ROBERT RIDDELL, au thor of Carpenler and Joiner, THIS SPLENDID WORK CONTAINS 
torty plates 11 x 14  inches, with full explanatiom;. 

It Rhows how to bend thc string'S for circular stairs , 
w ithout the URC of cyJ inders or forms. It wHI Cfl.nse !:l. 
complcte revolution in the art of stair l l llilding . Ad
vanee shcets have been examincd by skillful and prac
tical men. who pronounce the work to bc the master
piece of its author. The publish en are now prepared 
to receive orders in advance. Price $5'00 ner copy. 

CLAXTON, REMSEN & HAFFELFINGER, Publishers, 
819 & 821, MARKE'r ST., rlIILADELPIIIA. 

THE CHALMERS-SPENCE 
Patent Non- Conducto1' 

VIRTUE &YORST ON'S For covering Boilers, Pipes. etc. Sa.ves fnel , is nou-bnstible. nevor deteriorates. Head Omec foot of Ninth 
��o.
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• � S'VINGLE'S PATENT COMBINED 
Rece�t Sci�ntific Books Borin[ and Mortisin[ Machine, 
CyclopedIa of M,achme and Hand Tools. A It bores and mortlscs at one operation. Having had 

Serres of PlaDs ,  :Scct-lOns, {LI!d El.cvations of the most this in constant use for several years at our own ,vorl,s Approved Tools r.�r vVorlu!lg .m IrOll, 'Vood, and we guarantep, its !riving sati�faction . Price $280: 
)ther materials. "W Ith Dc�crlptlv,: Letterpress, etc. , THE ALLEN AGHICULTURAL WORKS, find 3.n Essay on i  the Streng�h of Mp.t(,fia.l s , etc . ,  by Corner Jay and Plymouth Sts,Brooklyu, N. Y., between T'rof. W. J ... Macquorn l{anklIlc ,  C .E . , LL .D. 1 vo l . ,  Cathel'ine and Bridge Street Ferrip-jiI. 
imperial quarto , half morocco . . . . . . . . . . . . . . . . . . .  $30·00 __ � __ � _____ _ 

Iron and Steel Manufacture. A Series of 
Papers on the MAnufacturc a�d Properties o.f Iron 

���i:�C;Z�ihln�n R�P�lJ7S. hneJl���s �t·
d
t�:

e
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Progr.cs8 of the Manufacture during the Years 1867 
and 1868 ' and Descrip�ions of the Prmcipal lron an(l 
Steel 'Vork:-, in Grf'at Britain, thA Contment of Eu
�opc and the United States. By Ferdinand Kohn, 
C.l!:. ' 81 pages of engravings a�d 282 pag-es of let�e1'· 
press. 1 vo!., imperial 4to, halt morocco . . . . . . .  $10·00 

MetallurO'y of Iron. A Treatise containing 
Outline� of the History of Iron Manufacture, Meth
ods of A.RRay and Analyses of Iron Ores, Processes 
of Manufacture of Iroll and Ste':".l ,  etc . TIy H :  B�ucr
man, F.G.S., Associate of the Hoyal SchOOl of l\llnes . 
W Ith an ApR.endix on the :M artin Steel Process by A. 
S. Hewitt. Illustrated with numerous engr:lvi�gs. 
8vo , cia til . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2'50 

Electro�Metallurgy. Pratically Treated. By 
Alexander 'Vatt, F.R. S.S.A., Lecturer on Electro· 
Metallurgy, eto. Illustrated .  Limp oloth . . . . . . . $1·00 

l'BE U nion Iron Mills, Pittsburgh, Pa. The 
attention of Engineers nnd ArChitects is caned to 

our improved Wrou;.!ht�iron Beam� and Girders (patent
ed) , in which the compound weld� between the stem and 
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prepared to furnish an sizc8 at trrms as favorable as CI_!'u 
be obtaineo else"where. }'or d e�eriptive lithograph ad
dre •• tae Union Iron Mills, Pitt.burg-a. Pa, 

A Spl endid Work of Art. 
Modern Workshop Practice as Applied to The undersigned have recentlypubllshed the fine Ste 

Marine Land, and Locomotive Engines, Floating Engraving entitled 
Docks ' Shipbuilding, (;ranes, etc. , etc. Profusely 
illustrated .  By John G. Winton, Engineer . 1 voL, 
16mo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  $1'50 

Mechanics. By Charles Tomlinson • • • .  75 cts. 
Mathematical Instruments, their Construction, 

Use, etc., etc. By John F. Heather . . . . . . . . . . . .  75 cts . 

Copies of the above, or any other of onr pnbllca� 
tiolltl, soot by mail, postage paid , on recelpt oi the list 
price. 

Complete Descriptive CataloJ(ne Of all onr ScientUlc 
Works sent by mail free on application. 

VIRTUE & YORSTON, 
Booksllllers and Publishers, 

10 and 12 D;Jy street, New York. 

BLINN'S 
TIN, SHEET IRON, AND COPPERPLATE 

WORKER. 

A Practical Workshop Companion for Tin, 
���! i�i�eaac�tb�i\r��y��
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by '!'in 8heet�iron, and Copperplate Workers; Practi
cal GeometrY�LMensuratioll of Surface" and Solids ; 
Tables of the w eitrbts of Metals, Lead Pipe, etc . ;  Ta
bles of Areas and Circumferences of Circles ; Japan 
Varnishes. Lackers. Cements.t coroPOSitiOllS

b.
ctC., etc. 

By.LEROY J .  BLIN", Master lVIechanic. Wit over loo 
illustrations. 12mo . $2'50. Free of postage . 

CONTENTS. 
RULES FOR DESCRIBING PA1" fERNS.-An env�lope for a 

cone ; a. frustrum of a cone � a ca� top or de�K flange ; a 
pattern for, 01' an.envelope 10r a lrustr�m 01 a cone ; a 
tapering oyal artlCle to be in four sectlOHs ; a tapering 
oval article to be in two sectioli!-( ; a ta.perin� oval article; 
a tapering oval or oblolli! article, the !Sides to be straight, 
with quarter circle corners, to be in two sections; a taper· 
ing oval or oblong article, the sides to be 8tr�ig:ht. one 
end to be a semi-circle, the othel end to be sLrRlg-ht, with 
quarter circle cornerd. to be in two sections ; a tapering 
oval or oblong article, the Hides to be st.rai.2;ht, with semi
circle ends, to be in two sections ; covering of circular 
roofs ' two different principles ; to cover a dome by the 
first n�ethod ;  to cover a dome by the second method j to 
ascertain the outline of a course of covering to a dome, 
without reference to a section of thc dome; to describe a 
pattern for a tapering square article ;. a sqn�n'e taperiNg 
article to be in two HcetlOns ; a taperlllg artlcle! the base 
to be square and the top a circle, in two sections; a taper-
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tapo!ino- oct agon top or covel' ; a miter jOint at right an
gles for e!a semi-circle gutter; a miter j oint at any angle for 
�����-�i�'�l
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p�p�, PtPt� 

coll ar to be smaller tP.all the ma1n Pi
r
e ;  a T pipe at any 

angle, the collar to set on one side 0 the ma�n pip.e ;  a 
Wipe to fit a fiat surface at any ane-Ie, as the SIde of the 
I·oof of a building ; a pipe to fit two flat surfaces, as the 
roof of .a. building ; an elbow at right angles ; an elbow 
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elbow ' an oval boiler cover ; a fiang-e for a pipe that goes 
on the I�oof of a building ; octagon 01' square top or cover; 
:steamer cover ; an ellipse or oval having two diameters 
given ' U ll ellipse with the rule and compasses, the trans· 
ver!W and conjugate qiameters being given, that is, the 
length and Wi(tth ; to tind the center and the two arcs of 
an. eiUpse ; to tlud the radius and versed sine for a given 
ti'ustruDl .of a Cone i practical geometry ; decimal equiva
lents to fratCtional paj.'ts o i Uneal measurement ; defini� 
tiOllS of aritbmetj..cal �h�n8 : mensuration of slll'faces ; 
meIl8uratlon ofso11<18 and �apacitie8 of bodies ; tables of 
weights of iron . .  copp'er, a.nd-lead ; tables of the circum
ferenee.s and areas of circles } sizes and capacity of tin
ware in form of tl�trum of a cone, Buch as pans, dish� 
kettles, pails . cofi·eepots, wash bowls, dippers, �easures, 
druggists" and 1�quor:dealer8' m<:as�res ; AmerlCa� lap · 
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aeriform btate ; practical pr.Qperties Of water ; etrect� rro
tiD-ced by water in its natural state ; e:lfe�ts of hea.t at cer� 
tain temperatures ; tempering ; et):'ects produced by aJr in 
tits natural and in a rarrlfied state j table of the expanslon 
.of atmA>,spheric air by heat j size, length, breadtll, and 
weluh.t ot tin plates ; crystallized tln plute ; list of caliber 
andt;,veightl of lead pipe j caliber and weights of fount. 
a.ia or aqu'ed>1.Wt pipes ; to ascertain the weights of pipes 
of "ariD us me.taI.a1 and. any diameter required ;  weight !Jf 
:a sqUlire toot of 8.l).8bt Hon, copper and tJl'ass, as per Blr· 
mingham wire gage3 ;p.capitufation of weights of vari
ous !:!llb.itallces . F:�.Al:JTJCAL REcEIP'rs.-Japanning 
���isa;
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Iltrength of materials. 

!IT The above, or any of my Books. sent by mail, free of po�tage , at the publication price .  My new and en
larged Catalogue of PRACTICAL AND SCIENTIFIC BOOKS, 
51 pageR, .Svo . , now ready, complete to March 1 ,  1870, 
will be sent, free of postage, to any one who will favor 
J1,e wIth bolo aadress . 

HENRY CARY BAIRD, 
Itl<!UBtrial Publisher, 406 Walnut St. 

PHILADELPHIA. 

Men of Progress--
AMERICAN INVENTORS. 
The Plate is 22x36 inches, 

And contaIns the follow ing group of illustrIous In 
ventors, namely : Prof. Morse, Prof. Henry, Thomas 
Blanchard, Dr. Nott, Isaiah Jennings, Charles Good-
year, R. .J. Saxton, Dr. W. '1' .  Morton, Erastus 
Dig-elow, Henry Burden, Capt. John Ericsson, Elias 
Howe, Jr., Col . Samucl Colt, Col. R. l\f . lIoe, Peter 
Cooper, Joruau L. Mott, C. 11. McCormick, James llo
�ar,,111s, and Frederick E. Sickles. The likenesses are 
all excellent, and Mr. Sartain, WhO stands at the head 
of our AmerIcan Engravers on Steel, in a letter ad
dressed to us, says " that it would cost $ �,O(O to engrave 
the plate now," whIch is a. SUfficient guarantee of the 
Very high character of the Engraving as a work of art. 
1'rice of single copies $10, sent flee. But to any desirin 
to subscribe for the SCIENTIFIC AMERICAN, the paper 
will be sent for one year, together with a copy of the 
engraving, upon receIpt of $10. The picturc is also of· 
fered as a premium for Clubs of Subscribers as follows: 

Any one sending ten names, for onc year, and $30, will 
have one picture ; 01' twenty names, for one year, and 
$50, will a180 have one picture. 

For Specimen of the Paper and Prospectus, address 
MUNN & CO., 37 Park Row, New York. 

Cotton Manufacturers, YOUR A'fTENTION is invited to Pusey's 
Pat.ent Hing Spinning F)·amce.the beAt in usc. Send 

for circular. PUSEY BROTHERS. 
'Vilmington, Del. 

LATHE CHUCKS-HORTON'S PATENT 
-from 4 to 86 inches. Also for car wheels. Address 

Ii:. HOJ:('l'ON & SON Windsor Locks Conn 

SAW G UMMERS-
For Upright and Circular Saws,and Single & Double 

UpeC!".-' and other Saw Tools. Scnd for circulars and 
PT" . s .  G. A .  PRESCOTT, Sundy fIllI, N. Y. 

Baird's Catalogue 

of Pract ical and Scientific BOOIS, 
MARCH 1 , 1 8 7'0. 81 Pa/l:es. 8 v o .  

AA£ 
The undersigned begs leave to call the par� 

tlcular attcntion of thc 100,000 readers of the SCIER"l'I
FIC AMERICAN to his new and enlarged CA'rALOGU1� OF 
PltAC1'ICAL and SCIENTIFIC BOOKS, and to say that he is 
desirous of placing' a copy in the hands of each and 
eve'ry one of th.em, and is prepared to do �o . 

He will therefore consider it a favor if they will one 
and all send thl'ir names and addresses,when catalogues 
shall be promptly mailed ,free of postage. 
He deEHref:l to repeat what he has already said, that no 

8uch list Qf Influ8trial Books, the publication Of one house , 
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There is scarcely a trade, profeSSion, occupation, or art 
which has not its treatise or treat iscs in thIS COllection 

Sent by mail, free of postag-e, to any address. 
HENRY CARE Y BAIRD, 

IndustrI.1 Pnblisher, 406 Walnut st .. PhiladelphIa. 

L. & J. W. FEUCHTW ANGER, 
55 Cedar st ., N .Y.,Chemists, Manuf 'rs,& Drug ImporterS!. keep on hJ:l,nd Crude Minerals. Orcs, and Chemicals for aU trades and Manuf 'rs. SolubleGlass, Man

l;
anese,A.Sbestos, 

��:.�¥:�:iKf�S8�rd!!:�i:�I�:lrg,g�aini������l;1,1�g: ric Acid, etc., etc. 

ValuablB InVBntions 
��l1� �reeg��i�t�l b�l�

i
: g:�:;: I�Je�:f�����:

e ���f.�f:s who have not time or facilities for effecting salf's of their patents, will do well to call on or correspond with us. With our long experience in the business, large acquaintance, and liberal advertiSing, combined with a careful seleation from sllch patents as nre offered. we have no 
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at we shall conti
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to our 
Consnlt!ng Engineers, 15 Wall et., New Y ork. 

L. W.Pond's New Tools. 

NEW AND IMPROVED PATTERNS-
Lathes, Planers, Drills, Mining Machines, Boring 

M illS, G ear and Bolt Cutters Punches and ::;hears for 
iron. Dealer in 

MACHINERY. 
PATENT FOR SALE.-An Article of Tin, 

in general use, reqUiring but small means te manu· 
facture, will be wId oIl

Il�ll
·
JV'Y�Dt{if�bi?, 

77 Liberty st., New York. 

WA TER WHEELS. 
STEVENSON'S 

Duplex Tu·rb'ine. 
Not equaled by anywhecl in existance. Great Economy 
o f"\Vater. The only Wheel suitable to variable streams. 
Send for illustrated pamphlet 1'01' 1870. 

J .  E . STEVENSON. 
83 Liberty st .. New York. 

MILLER'S F Ai,LS CO. Manufacture Bar
ber's Bit Brace, No. 87 Beckman st., New York. 

ROBERT McCAINEY, Manufacturer of 
HOISTING MACHINES AND DUMB WAITERS. 

G02 (Jllerry st . . Philadelphia, Pa. 

SOLID EMERY WHEELS 
are guaranteed superior to any 

now in the market, and sent out on 
trial. 

Price list upon application. 
UNION STONE CO., 

32 P-emberton Square, 
Boston, Mass. 

Agents ! Read This ! WE WILL PAY AGENTS A SALARY 
of $30 per week and expenses, or �ll.ow a l.arge 

commiss�r.. " .  to sell our new and wonderfUl lDventlOns. 
i\.udro., M. WAGNER & CO . . Marghall, Mich. 

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

And New Inventions, Containing the U. S. Patent Laws, 
Hnles and Directions for doing business at the Patent 
�Wg
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sell Patents j Forms for Assignments ; Informati<;m upon 
the Rights of Inventors, Assignees and Joint Owners ; 
[nstrl!�tioH.s as to Interferences, Reissues, Extensions 
q9;reuts, together with � great variety of useful informs.
��.lun in regard to patents, new inventions, and scientifiC 
subjects, with scientific tables, and m3.ny illustrat·lons 
��8il�:.

g
l::dd��!: �1�1'<!l�?�� b����

l
f..!�

r
�ow ::rJ�� ?I!IV 25 

Foundery Materials, 
Facings, Sand, Clay, n'ricks, Crucibles,Tools,Vitriolt!lab
bit Metal Belting,etc.V AN'rUYL & Co. 273 Cherry St.,N .Y 

THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patp.ntee of the famous 

Eccentric Adjustment. Jnfringements upon said Patent 
will bc severely dealt with. N. C. STILES, 

Middletown, Conn. 

l"HE WOODW ARD STEAM�PUMP MAN 
UFACTURING COMPANY, Manufacturers <)f the 

' ood'ward Pat. Improved Safety Staam Pump and Fire 
Engine, Steam."\Vater,and Gas Fittings of all kInds. Also 
Dealers in Wrought-iron Pipe, Boiler Tubes,etc. Hotels 
Chnrches,Factol'lCs,& Public Buildings.Heated by Steam 
Low Pressure. Woodward Building, 76 and 78 Center st., 
cor. of Worth st. (formerly of 77 Beekman ( C) .N.Y. All 
f�i�t�i6flt1�ib
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AMES' IRON WORKS IMPROV'D PORT. 
ABLE ENGINES are the Best. and Cheapest. See 

���d�y Ai�o�I£c!i�{��:, ��;i���irie�.
t
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and other Macbinery. E. P. HAMPSON, 
8S Coul'tland.t st., New York. 

AndTews' Patents. NoiseleSR, �'riction Grooved, Portable, and Warebouse Hoisters. Friction or Heared ltlilling & Quarry Hoisters. tSlnoke .. HnrniuJ:; Safety Boilers. Oscillating Engines, Double and Sinalc, half to 100 .. HorMc powel·. Centrifugal Puml's, 100 to 100,000 Gallons 
Ml�J�J�lla�3: ��.�v�l�mcosaf�d��i:e���?���� ou.t illtU1·Y. 

���ft��l' 'cf!.�,::r!��;ourable, and Economical. 
WM. D. ANDHEWS, ANDREWS & BRO., 

414 Water street, New York. 

BUERK'S WATCHMAN'S TIME DE-
TECTOH. - Important for all large CorporatIons and Manufacturing concerns - capable of controlling with the utmost accuracy the motion of a watchman or 

t
atl'Ohnan, as the sam e reaches ditferent sta.tions of his eat . Send for a Circular.

p. O . Box r,05�: ��if���Mass. N. B.-'fhI. detector Is covered by two U. S. patcnts. Parties using or selling these instruments without a.uthority from me wlll be dealt with according to law. 

Chas. E. E1nery, 

QIVIL AND MECHANICAL ENGINEER, 
No. 7 Warren st.., New York. 

rawings and Specifications furnished. Steam Ms.-
�1!�i�;fiSr.�:
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egll��: Esq., Capt. John Ericsson, C. H .  Delamater, Esq. , Hecker &.!; Bro" and other eminent engineel's and manufaoturers 

PORTABLE STEAM ENGINES, COMBIN 
in? the maximum of effiCiency, durability and ooon-

�'fle'I;��d t��v,:;���rr;�n",;:,,�I:;'
h
�r:��a�I1r�'O b�rKg �r� use. All warranted satisfactory or no salt.. Descriptive circularB sent on application. Address J C HOADLEY & CO Lawrence ,Ma.s 

BURDON IRON WORKS,-Manufacturers 
of Pumping Engines for Water Works, High & Low Pressure Eng-mes, Portable Engines of all kinds, Sugar Mills,Screw.Lever,Drop,& Hydraulic Presses,Machinery ' 

In general. Hubbard & Whittaker,102 �'ront st.,Brooklyn. 
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R BALL & CO., Worcester, Mass., Manu 
• facturers ot Woodworth's, Daniel's, and Dimen .. 

sion Flaners ; MOldin
f' Matchl�§> Tenoning, Mortising 
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other Machines for WOrkingl\vood. Also the best Par· 
ent Door, Hub, and Rail Car Mortising �iachineB in the "�'ilgiIBfn 
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r our Innstrawd�?a��IYfli:8TED 

RICHARDSON, MERIAM & CO., 
ManufactUrers of the latest improved Patent Dan 

leIs' and Woodworth Planing Machines, Matching, Sash 
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other kinds oj Wood-workIng �achinery. Catalogues 
and price lit;t s sent on application. Manufact.ory, Wor4 
cester. Mase. Warehouse. lin Liberty st . •  New York. 17 ! 

PORTABLE STEA.'f ENGINES AND 
Boilers, Complete. 
S-Horse Power . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , $  700 

12 U " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 
16 " " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1200 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1500 
25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1650 

For oale by Ii. B. BIGELOW & (JO., 
New Haven, Conn. 

SILICATE OF SODA, IN ITS VARIOUS 
Qua:fi��:,�8�
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OTIS' SAFETY H.OISTING 
Mach'tner1j. 

OTIS BROTHERS &; CO, 
NO. 309 BROADWAY, NEW YORK. 

Niagara Steam P�tmp. 
CHAS. B. HARDICK, 

No. 9 Adams st., Brooklyn N. Y 

SHINGLE AND HEADING MACHINE-k Law's Patent with Trevor & Co.'s IlUprovements. The 8implest and Best in use. Also, Shingle, Heading'. ��J� S�Jdr{�!nter8 ,E¥W*��Ji�,�eCcg�gL��k���St', IJ���
r
s 

Every Man his Own 

PRIN'l'ER.-With one of our presses,and the 
material accompanying it,every man cn.n do his own printing, thus 8aving mnch time and expC'nse. Circulars (',ontaining ful l .  information about these Presses. prices , recomme.ndatioIls,etc . , l l Ialled free on applieation. Specimen books of types, cuts, borders. e l c. , etc . •  10 cents. AlJAM� PlmS� CO., 53 Murray st., New York. 

Iron & Wo odworking 
GEo;JW1f�6'"C;Bi{ffi

t
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e
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AMERICAN TINNED SHEET IRON. oatIng unlformla- over tlte entire shoot, by an entIrely ��i[ 
���e�6

t
����r.

process. All sizes ann gages on hanll 
H. W. BUTTERWOR"'H & SON, 25 eow t1 29 and 31 Haydock st., Phlladelphia, Pa. 

Independent Steam 
BOILER SUPPLY 

O J:(  

Feed Pump. 
RELIABLE FOR HO'l' on 

COLD WATER. 
Circulars sent free. COPE & CO., 

NO. ns East 2d st., CIncinnatI, Ohio 

WOOD� WORKING MACHINERY.-TIIE 
snbscriber is thc New York Agent for all the Manufacturers and sells a�.

t��i�lml:�s:12 Platt street. 

LE COU� 'f'S PATENT 
HOLLOW LATHE DOGS 

AND CLAlIfPS.-A set of S Dogs 
from % to �ain., inclusive, $8. A 
�l��

f 
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from 2 to 6-in., inclusive, $11. 
Seud for Circular. 

C. W. LECOUNT, 
Sonth Norwalk, 

Conn. 

PLATINUM H. M. RAYNOR 
� • 57 Bond st., N . Y. 

H BOARDMAN, Lancaster, Pa.-Superior 
• Patent Cork-cutting MachlnerY,Hard-laid Twine Cord I and Hope Machinery, with Pat. 8top & Condens 

C INCINNATI BRASS WORKS. - EnO'j. -.J neefS' and Steam Fitters' Rrass Worle Best Qnality at vcry Low Prices. F. L UNKENHE
d���{niteB�io .  

H B. BIGELOW & CO., 
• Bridge :Engincers and Iron Bridge Bullders. 

New Haven, ct. 

HENRY W. BULKLEY, ENGINEER ' 
Mechanical D�8igns, Detail Drawings, E8ti�ates 

ete . , 70 Broadway. New York. 

VINEGAR.-How Made from Cider, Wine, 
Molasses. or Sorg-hnm in 10 hours, without using drngs. :For Circulars, a"ddress F. I. SAGE Vinegar Maker . Cromwell Conn. 

TODD & RAFFERTY, Manufacturers and 
DEALEJ:(S IN MACHINEHY. 
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;" fiai Hemp, l-tope,and Oakum Machinery, Snow's and Judson's ' tovernonl, Wright's pat.Variable Cut�o:ff & other engines. 

� .,f"ODELS, PATTERNS, EXPERIMENTAL ll'.L and other machluerlC. Models for the Patent Office' built to order by HOLSKl< MACHINE (JO., Nos. 5e8, 530 an.i 58'l Water st., near Jefi'erson. Refer to SCIBN'rIFItJ AMERICAN office. 14  tf 
WOODBURY'S PATENT 

Planinp and Match-in" 
and MoldIng MacIl'fnes,Gray & Wood's Planers Self'O!ll'ng Saw Arbors, and other wood working machinery. . 

S. A. WOODS, j 91 Llbel·ty street, N. Y . Bend for Circulars. ( 67 Sudbury street, Boston 

1832. SCHENCK'S PATENT 1870. 
Wood/worth Planers. 

And Re�sawing Machines, Wood ano Iron WorkinK Ma chinery, "Rngines, Boilers, etc . JOHN B. SCHENCK & SON, Mattcawan. N. Y . . and n8 Liberty st., New York. 

THE SURPRISE SRWING MACHINE. 
PRICE $ 5 .  

A New Invention. Makes a Beautiful and Strong- seam Any one cau*ib�' st.vrN�\\1�c�iYM�0 
C
a§."nts. 

234 Broadway, New York, 

© 1870 SCIENTIFIC AMERICAN, INC.
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Ad� ... llsementll will b e  admtlltd o n  tllls page a t  11Ie rate Q,f 

$1'00 p ... Une. Engramngs may lIead ad� ... Ii8emenl8 al 

11Ie same rate p ... line. by metUJuremenl. a8 Ille leIter· 

BALL, BLACK & C O . 
Nos. 565 and 567 BROADWAY 

HA. VE the LA.RGEST A.SSORTlUENT 01' 

Gas Fixtures 

Waltham Watchos, 
IN  2·0Z . CASES. 

For Merchants, Clerks, and Professional Men. 

Waltham Watchos, 
IN  3-OZ. CASES, 

For Farmers, Carpenters, and other Mechanics. 

Waltham Watchos, 
IN 4-0Z. CA�ES. 

For Mal illCira. Soldiers, and Expressmen. 

Wallham Watchos, 
To  b e  found I n  the City, and have Reduced Their IN S.OZ . CASES, 
Prices to the present wants of the community. For Conductor., Engineers, and Baggagemen. They call attention especially to tbelr fine 

A��::�!e 2:�:�!����!:d Waltham Watchos, 
�!�!ounA�. ����l�r� waiiliam�.1Watclios, 

RANSOM 
SIPJ{ON CONDENSER CO. ,  

Buffalo. N Y. Coudeuser Illustrated lu Scientific Amerl· 
;,ant Feb. 12. Makes vaCU'"!ID at 1 per cent cost of power 
f�l���j.��v���� }�:o.fr��

I
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r
tcl . Licenses on rea80n· 

PAGE'S 
Patent Tanned Belting 
RUDS 25 per cent more machinery, is nearly twice as 
strong, and wears 50 per c. longer than any other. Send 
for circular containing price list and titscountA. 
PaKe Brothers, Sole Manuf'rs, Franklin, N. H. 

To A. Weston 's 
f AT.DIFFERENTIAL PULLLEY BLOCKS 

Manufactured under License from j-';(tf' ntc ' " ,  at the 
arr1,on Boiler Work ••  Gray'. Ferry Road, "Phlladelphla. 

The peculiar merit attached to tb ese Pulleys lo.that whIle 
. they .. re more powerful than ordinary pulley blocks,they 
. allo po .... o the novel a"d Invaluable quality of not "run· 
Ding down" under anr circumsto.nce�, while the load is 
• uspended to them. Wherever weights have to be  lifted 
. this holotiug tackle will be found most nseful. 

POWER PLEDGED 
Equal to any overshot. with 

N. F. BURNHAM'S 
New Turbine 

Water Wheel. 
Illustrated Pamphlet. for 1870, . . with 

Reduced Price LI.t." sent free by N. F. 
BURNHAM, " Patentee," York, Pa. 

DRILLS 
PA'fl!JN'f 

Diamond-Pointed 
PRILLS. with Improved Steam Machinery 

lor all kinds ot' ROCK DRILLING. Manufactured 
r SEVERANCE & HOLT, 

01llce 16  Wall st. , N ew York. 
a::w- Illustrated Circular sent on application. 

·1' ., THE SKELTON GRATE BAR-A . '  Combination of Wrought and Cast Iron. 
" Will not warp . For CombUstion, Economy ,  and 

: '. r Durability It excels all oth . .  bars. Apply to 
� · 1 · WM. McMONNIE8, Agent, 
I S6 Beekman st .• New York. P. U. Box 45S0. 

TWIST DRILLS. 
1I1ultrated Catalogue of P. S. STU BS' Tools and Files. 

Twist DrlHs and Chuck •• Screw Plates and Taps ,Machlne 
serew8'6&'b"kb�l�e�fu"�fh't��s:ise�';;rnhlll, Bo.ton. �OMBINED CARPENTERS' TOOL FOR J Weatherboardlng •• ave. one fourth thc labor. Price 
re:'�\�I�be�la�;,re ljy Ihe tj.�'\f. ttW�"c��nted. Ad· 

27 Park Row. N. Y. 

A PRACTICAL PRINTER-WITH $15.000 tt.:e can hear of an Int�rest for .a1e In a concern estab· hed twenty years, �: �P�:1Wh�Rll" & CO., 
78 Duane st . ,  New York. 1$10 000 -Two Valuable Patent 

, . for B�le. E .D .& W.A.FRENCH 
8d and Vine sts. Camdcn ll". J. 

AN EXPERIENCED MASTER MECHAN-
IC De.lgner, and Draft.man , desire. '.an engage. :ment. References unquestionable. Address Drawer 870. ·Watertown, N. Y. 

PAT. SOLID EMERY WHEELS AND OIL 
. STONES, for :Brass and Iron Work, Saw 141110 ,  and lEdge Tools. Northampton Emery Wheel Co.,Leeds.Ma.s. 

IN s.oz.  CASES, 
For all who wish something VERY substantial. 

All the above are de.crlbed In our Price List. Write 
for It as follows : 

Messers. HOWARD & CO. , No. 785 :Broadway, N. Y.:
Please send me your Illustrated Price List of WALTHAM 
W ATCHES,Rs per advertisement in Scientific AmeriCan. 

SIGN NAME AND ADDRESS IN FULL, 
And you will receive It, postpaid, by retnrn maH. It 
gives all the Information yon de.lre .  and explains our 
plan or sending Watches by Expres. wJthout any risk to 
the purchaser. 

HO WARD 00., 
No. '1S:i Broadway, New Y ork. 

ROPER'S NEW 

Caloric Engines. 
R. c.  E. CO., 49 Cortlandt,st., N. Y. Send for circular. 

FRENCH BAND SAW MACH INES.SA WS, 
Taper 'Files, etc., Machines for Scroll, Re-sawing, 

and Log ; Mongln & Co.'s Band Saw :Blade all Size., on 
hand and made to order. All St)i'ls of Band Saw Machines Inloperatlon at Ma· 
hogany 11. 10th st . • 

E. �i;:ORGE GUEUTAL, 
Sole Agent for the U. S . . S9 W Qst 4th st .. N .  Y. 

,. Manufacturers of Machine Screws, y. 
all kind., for Sewing Machine •• Guns, . , M_ Clocks, Scissors, Trusses, etc. 

C. DUCREUX & CO.. . 
. 93 Elizabeth st.,near Grand.New York. 

DRED GING. 
THE Subscribers beg to call the attention 

of Enp:ineers , Contractors. and Corporations to 
tllelr NEW PATENT DREDGE PLANT. by Which H.r· 
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great speed and economy. The Dredge Plant has been 
already supplfed to the Clyde Trust. tbe Government 
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Bartlepool, Greenock, Aberdeen, and. elsewhere. Can 
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world , and Is particularly 

W. SIMONS & CO. 
Engineer. and Shipbuilders , London Works, Renfrew 

Scotland. 

OLIVER'S PATENT POWDER, 
THE great advantage this Powder possesses 

over the common powder Is that It can be made 
stronger without Increased cost of material, It al.o 
makes less smoke and is inexplosive when nut conftncd. 
Tills powder can be manufactured with perfect safety 

to the: workmen employed, as there is no danger of ex-
ri�:�:l�� i!� ���r�����;gh
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requiring fewer hands and much less cost of machinery 
lu proportion to the quantity manufactured. 
Comf.anles de.lrous of making arrangements for Its 

manu acture. w1ll please addreF luEl�lb�ivER, 
Room. 43 and 45 Trinity Bulldmg. New York. 

Woodward's National Architect. 1
;
000 

Working Plan. and Details for Suburban and Vlllae;e Houses,with perspectives,elevations, section, full de· tall drawings, .peclficatlons.estlmate.. Pospald. $12. 

Harney's Barns, Out-buildings & Fences. 
�a�l�

s���in��IUP!��rp�l;t���3: Gates, Gateway •• and 

W oodward's Cott�es and Farm Houses. 
188 Designs and Plans. Postpaid, $1'50. 

Woodward's Suburban & Country Houses. 
70 Design. and Pilins. Postpaid, $1'50. 

Woodward's Country Homes. 150 De
sign. and Plans of Moderate Cost. Postpaid . $1 '50. 

Burn's Architectural Drawing Book. 
BOO Self-Instructing Illustrations. Postpaid . $2. 

Complete Illustrated priced cataloe;ue or all books Oil 
Architecture and Agriculture mailed free. 

GEO. E. WOODWARD, Publisher, 
191 :Broadway. New York. 

EMPL O YMENT. .�O A. Month with Stencil Dies. Samples free. Ad. are.s B .  M. SPENCER, :Brattleboro, Vt. 

A SPECIALITY-Metal Planing Machines, 
with valuable lmlllovementsjJ'atentcd. 

worce!iet:!l.�
O
Esfath�h�d l

����facturers. 

MODEL MAKER AND MACHINIST. 
Working Model. and ExperImental Machinery, Gear 

Cutting. and. StrF�
n�:llJt:t��I�D.ter .t .• N. Y. 

I I_ I llY'. T.  V. Carpenter, Advertising A

.

gent .• Address 
herea(ter, :Box 778, New York city. 

Factory. Trenton, N .  J .. . . . .  o.1llee. NO. 2 J 8�0:t> Rt. ,;N.  Y. 
IJ,:if"' Branch Ottlce for PaClfic Coast, No. 60b Frollt. &t . 

San FranCiSCO. Cal. 
London . . . . . . . . . . . . . . . . . . . . 4!!1 Cannon sneet. 

H KOHNSTAMM, 
• Manufacturer 01 

ULTRAl\'lARINE, 
And Importer of EngUsh, French. and German Colors, 
Paints, and Artists' �ateriaI8, Bronzes . and: Mr.tals. No, 
100 Chambers street. between Broadway and Church st., 
New York. 

WIRE R OPE. 
Manufactured by 

J O H N  A .  R O E B I, I N G ' S  S O N S , 
Trenton N. J. 

L"""'IOR Inclined Planes. Standing Ship Rigging 
.I:' :Brldges.Ferrles.Stays or Guy. on Derricks &; Cranes 
rUler Ropes �ash Cords of COfper aud Iron, Llghtmng 

Conductors of Copper. ::;pecia attention lEiven to holst
in,! rope of all klnos for Mines aI\d f.levators. A,pply for 
Clrcular giving price and other Informatiqn. Send tor 
pamphlet on Transmission of Power by WIre Rope •• 

FARMERS and CANVASSERS 
can find no more pleasant and prOfitable 

WINTER EMPLOYMENT. 
thRn to sell the PERKINS & HOUSE PATENT 
NON.EXPLOSlVE KEROSENE LAMP. con· 

. ������I��,;1
I
���1W)fi�r::i.fn

a
;1��0�:ge l

he 
1 .  ABSOLUTELY SAFE. 
�: I: ���:'s�;��ec��l"l��: Jlf.

ht. 
4 . It last. a l ll"etime. 
5. It gives no odor In burning. 
6. It Is a successful rival of gas. 

Every lamp warranted as recommended . 
One agent sold 72 lamps the first two days in going 

fr
o�:�rJ

e
f!c:,::��

s
:old lOS lam • In a town containing 

118 faml l l  es . Rnd .aid , " I  have �Ived to be a blessing to 
mr kind." Good agents clear $12 per dar. 

For descriptive cfrculal' and term •• address 
VOTAW. MpNTGOMERY & CO., 

Cleveland. Ohio. and19 Courtlandt st., New York. 

ESTE. ENOCH MORGAN'S SONS' 1809 
(211 washllton st., N. Y.) �1;l:'IJ'ltl 
THl!: 

BEST 
THING 

OUT, 
For Cleanmg Windows (without water) ; removing 

Stain. from Marble and Paint ; Polishing Knives, (no 
.cratchlng) ; Wa�hln� Dishes, Scrubbing Floors, Floor 
Cloth. Tables, :Bath Tnbs,etc.; PoU.hlng Tin. :Brass,Iron, 
Copper. and Steel Wares ; Remov�g Gums, OIl, 1(!ust, 
aud Dirt from machinery. Indispensable for House 
Cleaning, and .. 11 u.e. (except washing clothes) . It 
cost. but a few cents, and Is sold by all good Grocery, 
Drue;. aud Notion Store •• 

ROOT'S WROUGHT IRON SECTIONAL 

Safety Boiler. 
Composed of be.t Wrought Iron Tube •• tested to 500 

pounds ;  no lar!!:e sheet Iron, Ibell or thin cast Iron to 
explode. Absolutely .afe. economical. durable, and ef· 
ficlent. Send for pamPhle� AISO

E 
Steam En&nps.Steam 

Pnmp., etc. 
:�nIJlrb��yE:�Ne� f�rk. 

Improved Awning. 

Oak Leather Belting. 

THE COMMERCIAL AGENCY 
REMO VAL, 

And 18 70 Register. 
THE PROPRIETORS, 

Messrs. McKillOp, Spra[ue & Co " 
Have removed t o  their New and Spacious 01llce. l09 

ano ll1 WOrLh st. , one door ea.t ot :Broadway. Tbe ac
commodations to meet the demands of increasing bn.l
ness, are double the room heretofore occupied, making 

l��I'ri':l�
s
;h�xb'i:1��'d

e
s�:�!s"l��msdb��&!��rOnghlY fit-

The REGISTER. published In JanuarY, ls more com
glete and full than any heretofore,ma.klng over flve hun-
e��� t�:,or�:I�dcg>�a�r�r"��d'Sll'��:eI!ll�ft:e.:Jr� �e��: 
bracing the capital of each, from one thousand :ronars 
to over millions, the history of Which snbscrlbers can 
����

i
�l�rab�Bt��{���:��:

t
q���t��;2a le�\�:-t��� :U� 

pose stili furthAr to develop It. facllItle. to aid In dls-
p
'W���,&;,e��8Inee. men to call at our new e.tabUsh

ment, and see for themselves, also, the completeness ot" 
our business system. 

McKILLOP, SPRAGUE & CO., 
109 & 111 Worth st., 

One door east of Broadway. New York. 

REPEATING FIRE-ARMS 
FOR SALE, viz :-

5,000 Winchester R'lPeatlllg Muskets. 
5,000 " Carbine •• 
i:� spe��er .. �u':.'i:!¥f Rillel. 

50,000 " " Carbines. 
500 " II Sportinl{ Riftes. 

2.000 JO'Ia'n Sln,le :Breeeh.loading Carbines. Metallic C�t{M�ll1gT'ilksl��PVATING ARMS CO .. New Haven, Conn. 

ILLUSTRATED MANUALS and Catalogues 
.cnt by mall for lOc. each . 
MathematIcal In.trument .. . . . . . . . . . . .  116 pagea 
Optical Instruments . . . . . . . . . . . . . . . . . . .  54 .. 
Stereopticons and Magic Lanterns • .  · 88 .. 
Phllosopnlcal In.truments . . . . . . . . . . .  64 " 

J
AllE:M !h�R.�f:I.�&.:deIPhla. Pa • 

�20 A DAY TO MALE AND FEMALE 
A ents to Introduce the BUCKEYE 120 SHUTT E l:lb: WI'5G MACHINES. Stitch alike on both side.,!> 

and I. the only LICENSED SHUTTLE KA CHINI> 
sold in the United states for less than $40_ All others 
are infringcments

i 
and the seller and user arc liable to 

Drosecut�� 1n.&E.wE��3irffn� c��t��e!�r:nd�g�f;.
ss 

FROM 4 to 500-H. P.,in 
elndlng celebrated Corlls 

Patent Variable Cu\·oifEnglnes 
;;JIde Valve stationary Engines 
Portable Engines,etc. Also, Cir 
���

a
:r ��!�

y
M'lI�.a�M��ig��t 

�!r��:;r �����:rtyn'i:��re��I!� 
for Circular and Prlce .List • 

WOOD & MANN 
STEAM ENGb�i�a ,�''y 

CARV ALHO'S 
Steam Super-Heater, 

:�.i.
e
M."J��

n
���Wft\it�V, it;:�l�:.fo�����w�����f 
L. L. Smith, 

NIOKEL PLA TER, 
6 HOWARD ST., NEW YORK. . 

LICENSES �ranted by th;u.N. Co •• 1'13 BROADWAY 

Tanite 
THE 

Emer11 Wheel. 
Does not GlazfiI�U1¥A�'H�j;;0M.�

el1. Address 
Stroudsburg, Monroe Co., Pat 

" MANUFACTURER AND BUILDER. "  
�IVING ALL THE DETAILS OF 

Buildinll, ManufacturhlK Processc8, Mac nery, New Inventions, DiMCOVcl"ies i n  the In
dustri al Arts and Household Economy. Thor· 
oughly practical and beautifully Illustrated .  $l':iO pcr 
annum;. Ringle cople. l:ic. In Its 2d year, with editions 
of 20,uOO,and rapidly Increasing. Apply for copies to 
WEI:lTON & CO .• 87 Park Row.N. Y . •  or .my ncwsdealer 

McNAB & HARLIN. Manufacturers 01 
Wrought Iron Pipe and fittings, Brass Cocks, 

alves, Gage Cocks,Whl.t1e� Water Gages,and 011 Cups. 
Harlin'. Patent Lubricator. rlumbers' Brass Work, Get· 
ty'. Patent Pipe Cutter Getty's Patent Proving Pump 
and Gage. No. 88 John st., New YOM. 

W OOD ENGRAVING and Designing. Me
chanical Work a specialty. The best work done 

here. R. T"EN EYCK, Jr.,� Nassau st . _  

PRINTED with the Ink of CHAS. ENEU 
JOHNSON & CO., Tenth and Lombard ••.• Phlls 

59 Gol •• corner Ann st .. New York. 
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