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[NEW SERIES.] S 

Itnproved Revolving Blade Scroll Sawing Machine. 

This invention provides a novel method of rotating the 
blade of a scroll sawing machine while running, so as to 
obviate the turning about of the piece to be cut, the saw 
itself being made to conform to the curvature of the pat­
tern, instead of making the outline conform 
to the direction of the saw. 

'fhe machine is very highly spoken of by 
those who have seen it in operation. It is 
simple in its details, and is claimed to be 
a marked improvement in the construction of 
this class of machines. On it a pattern can be 
cut, extending along a piece twenty feet in 
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The spokes have no shoulders at right angles to rest on 
the wooden hub, F, but are without taper where they enter 
F, as shown at E. 'I'he inclined faces of the spokes rest on 
the inclined faces of the crossbars, and thereby make the 
metallic collar bear the pressure and strain of the wheel. 

j ,3 per Annum. 1 [IN ADVANCE.l 

the greatest strength at the point where strength is most 
needed; and the wooden hub is relieved of the strain where 
it is necessarily the weakest; while the spokes resting against 
each other are, as above stated, self-sustaining and self -tight­
ening. The hub is suscep;ible of being made in any desirable 

shape, and capahle of receiving a neat finish 
and polish. It is claimed that the tire can be 
set truer on this wheel than on any other, be. 
cause it possesses more elasticity at the hub. 

Patented May 3, 1870. Rights to manu­
facture and sell on royalty:may be secured by 
addressing Lowndes H. Davis, Jackson, Mo 

length, if desired. Easy Method oC C utting Glass. 
The main working parts of the machine The cutting of glass, says the Technolo-

are the hand wheel, A, the twin ratchet gi8t, is an operation so frequently put hl prac-
wheel, B, connected with the treads, C, and the tiee in the laboratory, that any simple meth-
pawls, D, which cause the wheel, A, and the od of effecting it is sure to run the rounds of 
twin ratchet wheel, B, to rotate, either to the the press as soon as published. Almost all 
right or left, at the will of the operator, by the the mflthods in common use are very old. 
pressure of the foot on the treads, C, or the Of course, for cutting flat glass, such as win-
hand on the wheel, A. At the end of the shaft, dow panes, i he diamond is the best agent. 
E, there is a bevel gear marked F -not shown- For cutting rounds, or ovals, out of flat glass, 
connected with another bevel gear, through the diamond is the best tool; and, if the op-
which passes an upright prismatic shaft, G erator has no diamond, it will always pay to 
(not in view), to which are securely fastened carry the job to a glazier, rather than waste 
two pulleys, about which the chain gear, H, time and make a poor job by other and infe 
passes to two pulleys (of the same size of rior means. When, however, it is required 
those fastened to the prismatic shaft, G) to cut off a very little from a circle or oval, 
marked I, to which the saw holders, J, are the diamond is not available, except in very 
securely fasteIted, the saw, K, being strained skillful hands. In this case, a pair of pliers, 
and held by J or very dull scissors, is the best tool, and the 

By this arrangement, the saw, K, is caused cutting is best performed under water. A 
to rotate either to the right or to the left by little practice will enable the. operator to 
the simple pressure of the foot on the treads, shape a small round, or oval, with great ra-
C, or by the nand on A, the saw being in mo- pidity, ease, and precision. When bottles 
tion all the while. The Saw is caused to re- or flasks are to be cut, the diamond is still 
ciprocate by the pitman, L, which is connected -- - __. t�e best tool in skillful hands; but ordinary 
to the balance wheel, M, power being applied � � -' operators will succeed best with pastiles, or 
to the pulley, N. a red hot poker. We prefer the latter, as 

By this arrangement, boards or planks of being the most easily obtained, and the most 
any length can be saWn in any shape desired, efficient; and we. have never found any diffi-
the saw making all the curves and meander- culty in cutting off broken flasks so as to 
ings, the lumber not rotating at all, as ill the make dishes, or to carry a cut spirally round 
usual way in sawing scroll or irregular work. a long bottle, so as to cut it in the form of a 

'fhe machine is said to be small, compact, corkscrew. And, by the way, when so cut, 
simple, and durable, working rapidly through glass exhibits considerable elasticity, and 
thick or thin stuff. the spiral may be elongated like a ringlet. 

V/ e regard this as an important improve- The process is very simple. The line of the 
ment. With proper proportions in the design cut should be marked by chalk, or by past-
of the machine, we see no impracticability in ing a thin strip of paper alongside of it; then 
gearing a saw in this manner, and the increased make a file mark to commence the. cut; ap-
convenience secured by the invention will be ply the hot iron, and a crack will start; and 
apparent to all who have ever run a scroll saw . -S--------__ .. -- this crack will follow the iron wherever we 
on large work. For architectural purposes, it -------� - choose to lead it. 
is specially adapted, and we think it is likely For drilling holes in glass, a common steel 
to become popular with those engaged in the MOORE'S REVOLVING BLADE SCROLL SA WING MACHINE. drill, well made and tempered, is the best 
manufacture of scroll work. tool. The steel should be worked at a low 

Patented March 29,1870. Address, for further information, The collar, being solid and spread out over a considerable temperature, so as to be sure not to burn it, and then tem-
Charles D. Moore & Co., Lawrence, Mass. portion of the wooden hub, the strain and pressure on the pered as hard as possible, in either mercury or a bath of salt 

- e. - latter is more evenly and equally distributed, and not lim- water that has been well boiled. Sueh a drill will go 
Improved Carriage Hub. ited, as in other wheels, to the small spaces where the through glass very rapidly, if kept well moistened. A good 

Many attempts have been made to construct a hub of shoulders of. the spokes rest on hubs. So entirely do the liquid for moistening s11ch drills is turpentine in which 
small proportions and elegant form, and to so fit the spokes spokes depend upon the collar and upon the support they some camphor has been dissolved. This was the lubriea. tor 
as to combine increased strength recommended by Griffin in his 
with a neater appearance. Or- Fiq, 1 work on chemical manipula-
dinarily, so much of the wood J tion, and it has been frequent-
is cut away to receive the spokes ly published since. Dilute sul-
that the hub is much weakened. phuric acid is equally good, if 

The object of the invention not better; and we have found 
shown in the accompanying 'en- carbolic acid singularly effi-
graving is to attain the requis- eient. 
ite strength, and at the same It is stated that at Berlin, 
time secure a hub of small size glass c8stings for pump bar-
and neat appearance. rels, etc., are drilled, planed, 

To accomplish these results, and bored, like iron ones, and 
a flanged metallic collar, A, is in the same lathes and ma-
cast with wedge shaped cross- chines, by the aid of sulphuric 
bars or partitions, B, terminat- acid. 
ing in a sharp edge at the per- A little practice with these 
iphery of the collar. Between different plans will enable the 
each two crossbars is formed a operator to cut and work gla�s 
wedge shaped socket. In each as easily as brass or iron. 
socket is driven a wedge shaped _ ••••• ___ _ 

spoke, or a spoke with wedge Recovering Gold. 

�haped enlargements, C, Fig. 2, Gold may be stripped froth 
corresponding exactly in form articles that have been gilt by 
to the socket, and made to fit placing them in strong nitric 
it firmly and tightly. The O'CONNOR'S IMPROVED CARRIAGE HUB. acid, in which some salt haR 
shoulders of the spokes rest against each other at the per_ ! give each other, that if all the wood between the morticeS j been previously dissolved. When a number of articles have 
iphery of the collar, as seen at D, concealing the crossbars, were cut away, the wheel would remain nearly as strong as been stripped in the solution, it begins to work slowly, and it 
and are thereby rendered selfsustaining and self-tightening. before. By tbis arrangement, we have a spoke possessing is time then to abandon it, and use a new one. The gold 
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400 
may then be recovered frotU the old solution, by evaporating 
it to dryness, and fusing the residuum witl. a small piece of 
soda or potash, the gold being fused into a button. The ad­
dition of a little saltpetre will tend to make the refining pro­
cess more complete. .As there is some trouble connected 
with this process, it is scarcely worth adopting where very 
small quantities of gold are concerned. In such a case it is a 
better plan to suspend the article, from which the gold is to 
be removed, in the gilding bath in the place of the anode 
when gilding another article. 

_ .•.. 
THE APPLICATION OF STEAM TO CANALS.---NO.3. 

BY GEORGE EDWARD HARDING., ESQ., C.E. 

In 1818, John Scott patented an arrangement by which 
forked poles, operated by wheels, push against the bottom of 
the canal, and, in case the depth is unusual, broad vanes, at 
the ends of the poles, thrust against the water, and are lifted 
into the air for the return. We al50 find in this year hinged 
fioats fixed to a reciprocating chain under the vessel Two 
years later, George Lilley and James Fraser recommend the 
application of a forcing pump to constantly supply water to 
a cistern upon the deck of a boat; while, by means of a con­
densing air pump, the pressure of the air in the cistern is in­
creaseu until the force of a strea TI of water, conducted from 
the bottom of such cistern to the stern of a boat, shall drive 
the vessel forwaru. Vanes driven by an engine, and oscil­
lating through a part of a revolution in an air tight cylinder 
or drum fioating upon the water, are alfO found to propel a 
boat, by alternately receiving water on one side of the vanes 
and dischargirtg it from the other; and. in this same year, a 
sanguine inventor claims applying the paddle wheels astern, 
or in the rear of the vessel, and so arranged that the part of 
the vessel which carries the machinery may be separated and 
applied to the stern of any number of vessels in succeosion 
to propel them. 

The next year, we have four inventions. The first places 
the propelling wheels in a horizontal position at one side of 
the Jeck, with floats feathering as they return, folding 
against the periphery of the wheel by means of suitable 
levers, cog wheels, and inclined planes, and thus preventing re­
si:;tance to the water. The second revolves one or more pair 
of paddle wheels in channels or sluices in the vessels; whilst 
the third, disdaining the aid of steam, operates paddles en­
tirely upon the treadmill system. The last is a repetition 
of the endless chain and fioats. In 1822, the Brothers Binns 
claim the application o� a rotary steam engine, with wheels 
feathering the floats by reason of loading the bo:tom edges 
of the paddles proportionate to their surface, which hadly 
seems certain in action at even a medium rate of speed; and 
a few months after, we have one of the earlier claims for in 
crea;;ing speed by the use of geared engines, though not 
specially claimed as applicable to inland navigation. In Feb­
ruary, 18�4, Moses Isaacs, whose name inclines us to the belief 
that he was of Jewish extraction, patents a swinging" fiery " 
furnace, which alternately heats three boilers, while the steam 
from the cylinders is received by the boilers first heated and 
now cooling. This scheme is decidedly visionary. An" icthy. 
odic oar" is next claimed by one Bllsk, which he describes as a 
wedge, between two planes under water, moving back and 
forward, turning on an axis through its thick end, and so as 
to touch with its sides each plane alternately. Valves admit 
the water, and close when the wedge forces the water against 
them. The oblique pressure of the sides of the wedge on 
the water propels the vessel. In a modification of the above, 
a wedge is caused to move up and down in the water with its 
thick end forward, and its edge horizontal, and includes in 
the specification revolving cones, with their axes horizontal 
and points turned towards the stern. He also presents as a 
noveHy the pumping of water through tubes which, in his 
fondnflss for original names, he baptises as a "Hydropetic 
propellent." and the very next month, in partnership with 
James .Neville, he desires protection for drawing along a boat 
by opening and shutting planes fixed at the bows after the 
lllauner of the covers of a book, and also claims forcing air 
through tubes against the water. Two months later, this 
same irrepressible William Busk appears as the inventor of 
a method of propulsion evidently taken from the action of 
the tail of a fish. An elastic plate, fixed at one end to an 
axis, is caused to vibrate back and forward in the water, or 
two such plates revolve from a projecting shaft at the stern; 
but Busk, with all his ingenuity of devices and nomenclature, 
doos not appear to have realized either fame or fortune, anu 
he subsides for a couple of years, when he brings up two 
other arrangements, (luite as theoretical and impracticable as 
any that preceded them. 

The first record of invention in which, by a chain lying in the 
water of the canal, fast at one end and passing round a wheel 
on board the vessel, which wheel is turned by machinery, 
the boat is propelled, leaving tho chain behind on the bottom, 
is found in Samuel Brown's claim of March 15th, 1825, and 
is worthy of note, having been received at various periods, 
and even reported at the present time as in use in Holland. 
The disadvantages of this system in regard to passing locks 
and bends of the canal militate against it. As a modification 
of this principle, we were lately shown a plan whereby a 
heavy chain was tried on the Briugwater Canal, but instead 
of using a uirect pull as the propelling power, the chain was 
taken on board over the bow, and lowered, with considerable 
slack, vertically over the stern, the gravity of the hanging 
loop being expected to move the boat forward. It is un­
necessary to add that this failed as a practical means of pro­
pulsion. 

In this year John and Samuel Seaward patent the employ. 
ment of a wheel or wheels placed in an opening or well 
through the blJttom of the boat, and revolving upon the canal 
bottom, or ag'aitlRtthll sides thereof; Dnd by that Jl'l8anS to 

�titUtifit �mtdcau. 
propel or draw the vessel forward. These wheels were pro­
vided with projecting knobs on their peripheries, in order to 
take a firm hold of the ground, or, if desired, projecting arms 
or radii could be used, in which latter case the .arms were ar­
ranged to slide in and out of hollow spokes, so as to freely 
compensate for inequalities of the bottom. We can imagine 
some difficulties and considerable mud involved in the prac­
tical solution of this problem. Next year we have paddle 
wheels at the bow or stern, which lift on deck for convenience 
in lockage, and also the employment of kites for drawing 
vessels; the multiplication of these kites was to give" indefi­
nite power," and very indefinite it would be surely, not per­
haps in the sense intended by over sanguiue inventors. 

Congreve's device we have already mentioned. This pat­
ent issued in 1827, comprises a broad, thick band of sponge 
around a cylinder free to revolve in the water. The water 
rises into this band on one side by capillary attraction, and 
au endless chain compressing the band by its weight on the 
other squeezes the water out. The difference in weight be­
tween the two sides causes the cylinder to rotate and to draw 
the vessel on, or to move padules to propel it. Glass or 
metal plates may be used to create the capillary attraction, 
and mercury in a tank instead of watel·. No boats on this 
system are known to be in use. This year also brings out 
an invention for propelling boats by setting in motion the 
system of levers commonly known as "lazy tongs," and 
probably intended to have hinO'ed fioats at its extremities; 
and, three months later,an idea

'\s m'tde public where hinged 
vanes, obtaining their reciprocating motion from rocking 
shafts, are employed. 

In 1829, two spirals at the stern of a boat, and covered by 
removable plate iron cylinders. to protect the banks from in­
jury, is claimed by Julius Pumphrey; in 1831,a scroll shaped 
propeller, revolving in a scroll shltped case, by William Hall; 
while. in 1832, Woodcroft patenteu his in�reasing pitch screw 
propeller, applied at the side or at the stem of a vessel or 
boat; but what Fulton did for the paddle wheel in America, 
and Bell in England, namely, its practic'll introduction, we 
must award to Ericsson in respect to the screw propeller. 
Captain John Ericsson, as the first actual demonstrator of the 
submerged screw propeller, in 1837, ha� afforded us a means 
for propelling boats on narrow water ways, without the dis­
advantages arising from the use of paddle wheels operating 
upon the water surface: for although, besides those lately 
mentioned, Bramah, in 1785, patented a screw propeller on 
the principle of the sails of a windmill or the blades of a 
"smoke jack," Littleton, in 1794, Fulton,in 1798, and Edward 
Shorter, in his claim for "a perpetual sculling machine," in 
1800, yet to Capt. Ericss)n is due the credit of the first suc­
cessful improvement, carried out in May, 1837, on the John 
o Sergeant, with a double propeller, though his patent is 
dated nearly a year previous. The success of this steamer 
induced the construction of the Robert F. Stockton, which, 
though provided with a double propeller similar to the Ser­
geant, was as frequently worked with one only. After sev­
eral trials of her powers in England, she crossed the Atlantic 
in 1839, where she was at once sold to the Delaware and 
Raritan Canal Company for towing their boats. The value 
and importance of the screw to navigation having been clearly 
demollstrated of practical value, a number of screw boats 
were put on the lines of inland navigation which connected 
Lake Ontario and the St. Lawrence viti the WeIland Canal, 
aud also on the route of the Chesapeake and Delaware Canal, 
which united the Chesapeake Bay and the southern waters 
with the River Delaware and the north. As instancing the 
capability of canals even in competition with railways, we 
find, according to Woodcroft, that the introduction of the 
small screw steamer, the Eric88on, between Philadelphia and 
Baltimore, by the inland route of the Chesapeake and Dela­
ware Canal, completely ruined the goods traffic of the Phila­
delphia and Baltimore Railway. In the competition with 
this single vessel, the railway was compelled to reduce its 
passenger fares one half, and even with the attempted aid of 
the State, it lost its entire freight business. Capt. Ericsson 
also bnilt, in 1839, an iron screw propeller, named the Enter 
pri8e, to run as passenger boat on the Ashby-de-la-Zouch 
Canal, but the introduction of railways prevented her being 
profitable for this purpose, and she was afterwards used to 
tow coal barges on the Mersey and Trent navigations with 
entire success. 

Returning to our inventors, we find Sir John Scott Lillie 
patenting, in 1836, the application of atmospheric railways 
for towing canal boats, but the practical inconveniences 
which have hitherto prevented the use of locomotives along 
the canal banks for the same purpose would hold ground as 
strongly here. Intending to overcome all objections, an 
enthusiastic American started a joint stock company, about 
two years since, for the purpose of constructing an elevated 
double railway over the line of the Erie Canal and its 
branches, from which the boats underneath could be towed 
at any speed; but the estimates of cost certainly exceeding 
four and a half millions, while the dividends were not so 
positive, there yet remains opportunity for English sub­
scribers to invest. However, this only goes to prove the 
awakening to the necessity of applying to canals some of 
the attention and improvements so liberally bestowed on 
all other carriage systems, and, sooner or later, a fortune 
will reward the lucky inventor who shall solve the great 
problem of canal propulsion. In case of the ordinary shaped 
boat being dragged along the canal by steam towage, any in. 
crease of speed, commensurate with the expense incurred, 
will create a wave more destructive to the banks than the 
use of an ordinary propeller, so that any system of railway 
towing requires the adaptation of a complete fleet of boats 
specially devised for high speeds with small reRi�tance. For 
the tabJes on the resistance 'Jf canal boat/! at different "peeds 

and the disturbance of �he water surface, reference is advised 
to the experiments Of Stevenson in 1818, of Beran in 1832, of 
Palmbr, as published iIi the first volume of the "Transac­
tions of the Civil Engineers " with Professor Barlow's report 
thereon, and those conducted by McNeil on behalf of the 
proprietors of the Forth and Clyde Canal. 

_ .... -
Worcester lJIanuCacturers. 

The Boston Commercial Bulletin keeps its readers well 
posted on New England manufactures. We copy from it 
the following items relative to Worcester (Mass.) industries 

The Phreuix Plate Company are engaged in manufacturing 
black and patent chocolate tinted ferrotype plates, in egg 
shell and glossy surfaces, also japanned iron sheets in differ­
ent sizes for sign painters' use. H. M. Hedder is the proprie­
tor and patentee of the business, commencing 1\ few years 
ago with three men; he now employs thirty. The iron plate 
is imported from England, as it cannot be produced in this 
country; only one firm in England knows the peculiar pro 
CGfS for making it. It is coated with a varnish anu then 
baked on, and is now used entirely as a substitute for a cheap 
picture, and is taking the place of the old style�f daguerreo­
type and ambrotype pictures. There are only two firms en­
gaged in this business in the United States. 

At the Wesson Ritle Works are manufactured breech load­
ing rifles, sporting guns and pistols. The proprietor, Frank 
Wesson, has an extensive experience in the manufacture of 
firearms, and claims to make an excellent article. Tl18 
Wessen ritle attained a wide notoriety during our civil war, 
it being used to a great extent by the cavalry and sharp­
shooters. A new ritle, double barrel and breech loading, with 
one barrel for shot and one ritle bore, is attracting much at­
tention from sporting men; also a patent target pistol, with a 
detachable shoulder rest. These are among their specialties; 
and thirty men are employed. 

Something important to all wood-working establishments 
is the McClelland patent blower and duster. It consists of a 
fan blower, which can be located in any part of the building, 
with tubes or box pipes running from above each planing or 
molding machine or circular saw, by which all dust and shav­
ings are conveyed into a main pipe and carried into the boiler 
room and fed under the boiler or run into a shaving room. 
This has long bflen needed, and is in use in many of the prin­
cipal wood-working establishments in Burlington, Albany, 
Philadelphia, and other places. 

The firm of Russ & Eddy has been engaged, in the manu 
facturing of picture frames and house moldings in walnut, 
chestnut, pine and had wood, eight years, now using 250,000 
feet annually of black walnut lumber. Tiley employ twenty 
men, and occupy a building on Manche�ter street. A forty 
horse power engine, made by Tufts, of Boston, and a sixty 
horse boiler, made by Allen & Endicott, of Boston, furnish 
the power. They are also putting in a McClelland patent 
blower and duster. 

In order to keep the ball rolling, R. Ball & Co. have recent­
ly occupied their new building, and will continue to make 
their articles of woodworking machinery. The building is 
17.3 feet by 45, five stories, well lighted and supplied with 
the facilities for a large amount of work. The shafting and 
pulleys were furnished by Wood, Light & Co., of Worcester; 
a building thirty by thirty, two stories, is used as a dry room 
and boiler room; a new sixty horse engine, built by Charles 
Brown, of Fitchburg, supplies the power; the elevator was 
built by Otis Brothers, of Yonkers, N. Y.; and 100 men are 
employed. 

-- -.-
The PhenoIne n a  oC VIbration. 

A simple apparatus for the observance of some beautiflll 
phenomena can be coustructed as follows: A disk of white 
cardboard, with apertures oblong in radial direction, is set on 
a spindle, so as to be rotated at any requisite speed. 'fo ex­
amine, for instance, the fiame of a gas light (in a glass tube, 
to prevent disturbance by air currents), place the disk in 
front of the light, so that the eye can see the light through 
each slit as it comes to a vertical position. If the speed of 
the disk's rotation is such that the interval of time between 
two slits passing the eye is just equal to the period of a vi­
bration of the fiame, the flame appears to be motionless; but 
if the velocity be reduced, the flame is seen to go slowly 
through its changes of form. If the interval be equal to, or 
one half of, or one third of, the period of the vibration of 
the light, the illusory appearance of a disk having as many, 
or twice or three times the number of, slits really in the 
disk is seen. This phantom disk will appear to be motion 
less when the periods coincide,; but when otherwise, it re­
volves in one direction or the other. It is obvious that the 
vibrations of the flame can be easily counted by this means. 
The inventor, Mr. Charles J. Watson, counted, with a six­
teen inch tube, 453 vibrations of the fiame per second. By 
this instrument, the undulation of the vibrations of a wire 
can be seen to travel up and down t'le wire; and if watched 
by both eyes through the slits, the spiral course of the un 
ulations can be observed. 

._. 
PRESERVING STONE FROM THE EFFECTS OF DAMP AIR.­

The obelisk of Luxor, now standing in the Place de la Con­
corde, Paris, has been much damaged in appearance, and 
numerous cracks have appeared on its surface. All this de 
terioration has taken place during the last forty years, the 
previous forty centuries of exposure to the dry Egyptian air 
having left it as perfect as when new. Dr. Robert, of Paris 
recommends washing stont) with a solution of a salt of cop­
per, a method which seems to us to be practical and goou, 
and of which we should like to know the results of a trial. 
It would destroy the minute lichens which disfigure our g'!1l'­
o.!Jn statuary with unsightly patches of green. 
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Protoplasm agaill. 

The following paper on " Protoplasmic Life" was read 
on May 4, before the Hoyal Society, by Mr. F. G.race Calv"rt, 
F.RS.: 

A year since the publication of Dr. Tyndall's intere ting 
paper on the abundance of germ life in the atmosphere, and 
the difficulty of destroying this life, as well as other papers 
published by eminent men of science, suggested the inquiry 
if the germs existi ng or produced in a liquid in a �tate of 
fermentation or of putrefaction could be conveyed to a liquid 
susceptible of entering into these states ; and although at 
the presed time the results of this inquiry are not sufficient­
ly complete for publication, still I have observed some iacts 
arising out of the subject of protoplasmic life, which I wish 
now to lay before the Hoyal Society. 

As a pure fiuid, free from life and having no chemical re­
action, was essential to carrying out the investigation, I di­
l'l�cted my attention to the preparation of pure distilled 
water. Having always found life, in distilled water prepared 
by the ordinary mf1thods, by keeping it a few days, after 
many trials I employed an apparatus which gave satisfac­
tory results. and enabled me to obtain water which remained 
free from life for several months. 

'fhe water had to be re-distilled three or four times before 
it was obtained free from germs, and it was then kept, in 
the apparatus in which it was distilled, until wanted, to pre­
vent any contact with air. 

Some water which had been distilled on the 20th of No­
vember, 1870, being still free from life on the 7th of Decem­
ber, was introduced by a siphon into twelve small tubes, then 
left exposed to the atmosphere for fifteen hours, when they 
were closed_ Every eight days some of the tubes were 
opeued, and their contents examined. On the fifteenth, 
therefore, the first examination was made, when no life was 
observed ; on the 23d, two or three other tubes were exam­
meet, and again no life was detected ; while in the series 
opened on January 2, 1871, that is to fay, twenty-four days 
from the time the tubes were closed, two or three black 
vihrios were found in each field. Being impressed with the 
idea that this slow and limited development of protoplalltic 
life may be attributed to the small amount of life existing in 
the atmosphere at this period of the Yoar,* a second series of 
experiments was commenced on the 4th of January. The 
distilled water in the fia,k being still free from life, a certain 
quantity of it was put into t welve small tubes, which were 
placed near plltrid meat at a temperature of 210 to 26° C_ for 
two hour8, and then seale On the 10th of the same month 
the contents of some of the tubes were examined, when two 
or three small black vibrios were onserved under each field. 
This result shows that the fluid having been placed near a 
sonrce of protoplasmic life, germs had become impregnated 
in two hours in sufficient quantity for life to become visible 
in six days instead of twenty four. 

Other tubes of this series were opened on the dth of Jan­
uary, when a slight increase of life was noticed, but no fur­
ther development appeared to take place after this date, as 
some examined on the 10th of March did not contain IIL<Jre 
life than those of the 17th of January. 

[This very limited amount of life naturally suggested the 
idea that it might be due to the employment of perfectly 
pure water, so that Mr. Calvert commenced a third series of 
expcriments_] 

On the Oth of February 100 fluid grains of albumen from 
a new laid egg were introduced as quickly as possible, and 
with the greatest cue, into ten ounces of pure distilled water 
contained in the flask in which it had bl)en condensed, aud 
an atmo"phere of hydrogen kept over it_ On the 16th some 
of the fluid was taken out by means of a siphon, and exam­
ined, and no life being present, twelve tubes were filled with 
the fluid. exposed to the air for eight hours and closed. On 
the 21st the contents of some of the tubes "ere examined, 
when a few vibrios and microzyma were distinctly seen in 
each field_ On the 27th other tubes were examined, and 
Rhowed a marked increase in the amount of life. In this 
series, in which a fermentable substance was employed, life 
appeared in five uays, and an increase in ten, instead of re­
quiring twenty-fotu days, as was the case when pure water 
only was employed. 

As the weather had become much warmer, and a marked 
increase of life in the atmosphere had taken place, some of 
the same albumen solution as had been employed in the above 
experiments was left exposed in similar tubes to its infiuen0e, 
when a large quantity of life was rapidly developed, and 
continued to increase. 'fhis result appears to show that the 
increase of life is not clue to reproduction merely, but to the 
introduction of fresh germs; for, excepting this fresh supply, 
there appears to be no reason why life should increase more 
rapidly in the open than in the closed tubes_ 

* Dnring the intense cold of December and January last, I found it took 
an exposure to the atmosphere ot'two days at a temperature of 12° C. before 
lifo appeared in solution of white of egg in the pure distilled water, while as 
the weather got warmer tIle time rcq uired became less. 

-.�.-
110"'" many IIours Constitute a Day's 'Vork? 

Looking r.t thCl mattcr solely from a selfish and pecuniary 
point of view, says the American Builder, it appears that 
the reqnirement of the greatest number of hours is some­
times equally to the disadvantage of employer and em­
ployed. There are classes of work of which more can be 
performed in eight hours than in ten, especially work requir­
ing great physical exertion. An instance of this was lately 
afforded in the construction of a railrettd bridge in Missouri. 
There the manager of the work, wishing to compare the 
merits of the eight and ten hour systems, adopted each in 
succession, and it was found that by the first plan much 
more work was performed. The character of the labor was 
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physically exhausting in the extreme, and when the men 
were required to work ten hours a day, they moved slowly 
and sluggishly, the rest of a night not sufficing to recover 
from the long-continued exerti�n ; but when only eight hours 
were exacted, they had ample time for rest, and worked ear­
nestly, being fully equal to the quick, heavy l�bor required 
of them. On the ontrary, in many kinds of work of a less 
exhausting nature, there is no doubt that the hours of labor 
would be no more than could be performed with ease by 
either Fex_ 

No general rule can therefore be given to determine the 
hours which may b said to constitute a working day, but 
could some limits be fixed, varying with the different condi­
tions under which work is performed and intended to be a 
guide rather than a law, something would doubtless be 
achieved towards solving a problem which is now puzzling 
alike to employer and employed_ 

..... -
Milk Coolers. 

A milk cooler for general use among dairy farmers should 
combine, if possible, the following nine points of excellence: 
First, it must be low priced, that all may be induced to buy 
and use it ; second, possess the power of performing the lar­
gest amount of cooling with the least possible amonnt of 
cooling material, whether water, air, or ice, in order that all 
farmers may possess the means of application ; third, easily 
kept clean ; fourth, it must present ample facilities for aerat­
ing the milk, in order to allow the contained gases, or animal 
odor, as it is commonly called, to escape ; fifth, durability, as 
no one will use a cooler if it must be renewed every year; 
sixth, it should be simple of construction ; seventh, not 
liable to get out of repair ; eighth, it must be easy of appli 
cat,ioll, so that children or any body else can use it ; and 
ninth, it most be so arranged that the cooling may be con­
tinued, or the intensity of the cold increased, so as to enable 
those using it to keep their milk over night during extremely 
hot weather_ In our opinion, a perfect cooler for the use of 
the dairy farmer for cooling and deodorising his milk as soon 
as drawn from the cow, and at the sam", time enabling him 
to keep it through our hottest summer nights with safety, 
has not yet been brought out, neither wlll be, until one is 
constructed combining ILll nine of the points of excellence 
above written. Therefore, in selecting a cooler, our advice 
is to get that one which combines the most of these points, 
particularly the second, fourth ani ninth, as its efficiency as 
a cooler depends so much on its perfection in these three 
points, that a failure in any one is a radical defect, and 
shoulci condemn it at once. 

There is, we presume, little need of our urging upon dairy 
farmers the necessity of using tin pails for milking, since so 
much has been already said and written in that direction ; 
in fact, we regard utensils made of wO:Ji as being totally 
unfit for use about milk, and would recommend the substi­
tution of tin, stoneware, glass, or porcelain in all places 
where practicable ; and for ourselves we will not admit the 
use of wood utensils about the dairy, excepting for churns 
and butter tubs. 

Galvanized iron and zinc utensils are objectionable, for 
the reason that acids act so readily and powerfully on the 
zinc, cau:-dng such a variety of changes through the galvanic 
agency thus developed, prodncing decompositions and re­
compositions difficult to control and unpleasant in results_­
An80n Bartlett. 

- .. '-
F ormatioll ot- Gold Nuggets. 

Mr. C_ Wilkinson announced lately to the Royal Society of 
Victoria that gold when placerl in a solution of its chloride 
undergoing decomposition by contact with organic matter, 
determines the depooit of much or all the liberated gold up 
on itself. This fact, first observed by Mr. Daintree, he as­
sumes as accounting for the formation of nuggets. Mr. C.  
Wilkinson also found that copper,iron, and arsenical pyrites , 
galena, zinc blende, stibmite, wolfram, and molybdenite, also 
act as nuclei for gold thus reduced, but that brown iron ore 
and quartz do not. These results have been verified by a 
critical inquiry conducted by 1\:11'. C. Newberry, analyst to the 
Geological Survey. 

Mr. W. Skey, analyst to the Geological Survey of New 
Zealand, has communicated to the Wellington Philosophical 
Society a number of experiments on the same subject. He 
eliminated the cases of wolfram, etc_, as being due. to the 
presence of soluble proto-salts of iron, etc., and therefore had 
only to investigate the metallic sulphides and arsenides. On 
pursuing the subject, to his surprise he found that cubes of 
galena were perfectly gilt when placed in solutions of gold, 
withont the intervention of any organic matter whate vel'. 
This direct reduction he has also effected by proto and bisul­
phides of iron, sulphides of copper, the sulphides of zinc, tin, 
molybdenum, lead, mercury, silver, antimony, bismuth , ar 
senic, platinum and gold, and among the arsenides, mispickel 
and arsenide of silver. While allowing therefore that organ­
ic matter ha� had a share in the reduction of gold, he thinks 
that by far the greater portion of onr gold and silver de­
posits, especially those situated in the deeper seated rocks 
and lodges removed from carboniferous strata, have been 
wholly due to the deoxidising effects of pyritous minerals. 

_.,...-
Manufacture of' Spring Knives. 

Few people, says the Mechanic8' ffIagazine, have any idea 
through what a number of hands their pocket knives have 
passed in the process of manufacture. A bar of steel des­
tined to furnish a number of blades ·is heated to redness. A 
length is cut off, and the forger speedily" moods" this, that 
is, shapes it roughly into the form of a pocket knife blade. 
Another heating is then required to fit the end for being 
fashioned into the tang, and yet another before it  can under 
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go the further operation of " smithing," the last stage of 
which is the stamping of the mark of the thumb nail to 
facilitate opening_ The tang is then ground, and the blade 
marked with t e name of the firm. The slight bulge on 
the reverse sid!) caused by this operation is removed by fire 
or the grindstone. The blade is then hardened by heating it 
to redness and then plunging it into water up to the tang. 
The tempering process follows next, the bluish yellow tint 
being considered as indicating that the proper degree of heat 
at which to immerse the blade once more in cold water has 
been attained. After this the various kinds of blades are 
clas5ified in the warehouse, and undergo sundry grinding 
opemtions to fit them for being hafted. Twelve distinct pro­
cesses have by this time been gone through, and many more 
are necessary before the knife is completely finished, al. 
though the number of hands which it has now to pass 
through depends in a great measure on the finish to be given 
to the handle, according to the quality of the blades with 
which it is fitted, and the price which the completed articltl 
is intended to realize. 

..•. -
Sunstroke. 

Dr. Geo. II. Hope, M. D. in his little work entitled" Till the 
Doctor comes and How to :ielp Him," gives the following 
directions for the treatment of sunstroke until medical a:d 
can be obtained. 

SUNSTROKE.-This is a sudden prostration due to long ex­
posure to great heat, especially when one is much fatigued 
or exhausted. It commonly happens from undue exposure 
to the sun's rays in summer, but I have seen the same effects 
produced in a baker from the great heat of the bake room. 
It begins with pain in the head or d izziness, quickly followed 
by loss of consciousness and complete prostration. Some­
times, however, the attack is as sudden as a stroke of apoplexy . 
'1'he head is often burning hot, the face dark and swollen, the 
breathing labored and snoring, and the extremities coLl, 
Take the patient at once to a cool and shady place, but don't 
carry him far to a house or hospital. Loosen the clothes 
thoroughly about his neck and waist. Lay him down wHh 
the head a little raised. Apply wet cloths to the head, and 
mustard or turpentine to the calves of the legs and the soles 
of the feet. Give a little weak whiskey and water if he can 
swallow. Meanwhile let some one go for the doctor. You 
cannot safely do more than I have said without his advice. 

_ .... -
Prolollged VigUs. 

Leibnit" sometimes passed three consecutive days and 
nights in the same chair, resolving a problem that interested 
him ; an excellent custom, as Fontenelle observes, to aCCOJll­
plish a labor, but a very unhealthy one. The Abbe de la 
Caille, a famous astronomer, had a fork invented in which he 
adjusted his head, and in this position passed the night in 
astronomical observa,tions. without knowing any other ene­
mies than sleep and the clouds. without suspecting that there 
could be any more delightful way of employing th lse silent 
hours which revealed to him the harmony of the universe. 
Thus he contracted an infiammation of the lungs which car­
ried him off in a short time. Girsdet did not like to labor 
during the day. Seized in the middle of the night by a fever 
of inspiration, he arose, lit the chandelier suspended in his 
studio, placed upon his head an enormous hat covered with 
candles, and in this strange costume he painted for hours. 
No one ever had a feebl er constitution, or a more disordered 
state of health than Girsdet. 

_1_-
EXTRACT OF lIfEAT.-The following is the examination of 

the value of extract of meat, according to Professor C. Reich­
ardt : According to Liebig GO per cent of the weight of the 
extract should be dissolved in alcohol of 80 per cent. Goo(1 
extract, dried at 100" C. should lose no more than 16 pel' 
cent. of its weight in water. Ether should not take up from 
the extract any, or at least exceedingly small, quantities of 
fat. The solutions should not contain any albumen, which 
remains as coagulated albumen in the resiuuG which cctnnot 
be dissolved by water and alcohol. Good extract shouB eon 
tain from 6-5 to 10 per cent of nitrogen, and from 18 to 20 
per cent of ashes which are rich in potash, 5-5 to even 0 per 
cent of the weight of extract, and pho;3phoric acid 2'7 to t{ 
per cent. 

-'.-
CHAI,KD!GJOINTS IN GLUEING EXD WooD.-A correspond­

ent in \Visconsin, a pattern maker of large experience, queR­
tions the efficacy of this method of securing a reliable joint 
in glueing the grain ends of wood. He says that he has tried 
it thoroughly years ago, and has found it not reliable, and 
that no method is so sure as to size the ends with glue first 
and then make a smooth face before glueing permanently 

_,�.-
THE appointment of fire coroners to hold an inquest on 

every fire, to protect the publlc and the companies, is advo­
cated. It is urged that if the payment of a policy werd con­
ditioned on the production of an official certificate, stating 
that investigation showed the loss to result from accidental 
fire, risks and premiums woulcllargely fall. 

_ .•. -
THE California barley tlllR season will be an average crop, 

and the wheat about two-thirds_ The vintage will bo the 
largest ever known, and the other crops are good throughout 
the State. 

_ .•. -
FURNITURE POLI8H.�One pint of linseed oil, onA wine 

glass of alcohol ; mix well together ; apply to the cloth with 
a linen rag ; rub dry with a soft cotton cloth, and polish with 
a silk cloth. Furniture is improved by washing it occas ion­
ally with soapsuds. Wipe dry and rub over with a very lit­
tle linseed oil upon a clean sponge or flannel. 
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BLOWING OUT O F  THE EAST CAISSON OF T H E  EAST 

RIVER BRIDGE. 

[From tile Report of the Chief Engineer; ) 
In the original design for the caisson it was the intention 

to make the air chamber one vast unbroken space, without 
dividing or supporting frames of any kind, reliance being . 
placed upon the solid timber platform of 15 feet thick­
ness to transfer all strains equally from the shoe inward. 
'fo diminish the work above, the masonry was to be built 
inside of a wooden cofferdam placed on top of the caisson. 

This programme was quite feasible theoretically, provid 
ed the air pressure could be maintained at the proper stand­
ard without possibility of failure, and provided the caisson 
was sunk through a soft uniformly yielding material. The 
shoe and sides of the caisson were made strong enough to re­
�ist the overweight occurring at each low tide. 

The requirements of launching however, make it necessa­
l'y to introduce five heavy trussed frames to serve as launch­
ing fmmes ; they divided the caisson into six chambers, each 
frame being also well braced from the 8ides. These frames 
wera allowed to remain in, large openings being cut in them 
for passage to and fro. 

Subsequent events proved the necessity not only of these 
frames, but of double the additional support. 

Very little attention was paid to the matter of supports at 
first ; any irregular bearing below was easily distributed by 
the roof, even to the extent of having entire frames unsup­
ported at a time. The wooden blocking on which the caisson 
was supported, proved sufficiently elastic to yield without 
crushing to any extent. 

As the caisson sank deeper much of the dirt coming out 
was dumped on top of it, filling up all spaces not occupied 
by masonry. This was only the beginning of the overweight 
to be carried ultimately. Again, at very low tides, the over· 
weight caused by thetn ,vas equal to the weight of a volume 
of water 1 68xl02x7 feet, amounting to 3;700 tons alone. This 
overweight kept slowly increasing until, o11e Sunday morning 
about 6 A; M., the south water shaft blew out, every particle 
of compressed air leaving the caisson in an instant. To say 
that this occurrence was an accident would certainly be 
wrong, because not one accident in a hundred deserves the 
name. In this case it was the legitimate result of careless· 
ness, bl'ought about by au over confidence in supposing that 
matters would take care of themselves. The immediate 
cause of the blowing unt lay in the , washlng away of the dam 
around the p'ool under the shaft. These dams washed away 
frequently at subsequent periods, but we had had our experi. 
ence and our lesson; and were prepared for it. There was, 
unfortunately, no man in the caisson at the time, so that that 
experience is lost. Eye witnesses outside state that a dense 
column of water, fog, mud, and stones was thrown up 500 
feet into the air, accompanied by a .terrific roar and a shower 
of falling fragments, covering the houses for squares around. 
Thi� column was Been a mile off. The noise was so frightful 
that the whole neighborhood stampeded and made a rush 
up Fulton street. Even the toll collectors at the ferry 
abandoned their tills. There were three men on the caisson 
at the time, including the watchman. He reports that the 
current of air rushing toward the blowing water shaft , was so 
strong as to knock him down ; while down he was hit in the 
back by a stone, and further than that he does not remember. 
One of the other men j umped into the river, and a third 
buried himself in a coal pile. It was all over in a minute. 
Both doors of the air lock fell open. The dry bottom was 
visible through the air and water shaft ; not a particle had 
entered under the shoe into the air chamber, and for the 
first and only time the caisson could dispense with artificial 
illumination. As soon as possible a stream of water was 
passed into the shaft from above, the locks were closed, and 
in the course of an hour the pressure was restored to fifteen 
pounds, corresponding to a head of thirty.one feet. 

The first entry into the caisson was made with considera­
ble misgivings, but none of our fears were realized. 

The total settling that took place amounted to ten inches 
in all. Every block under the frames and posts was abso­
lutely crushed, the ground being too compact to yield ; none 
of the frames, however, were out of line. The brunt of the 
blow was, of coursr, taken by the shoe and sides of the 
caisson. One sharp boulder in No. 2 chamber had cut the 
armor plate, crushed through the shoe casting and buried 
itself a foot deep into the heavy oak sill, at the same time 
forcing in the sides some six inches. In a number of places 
the sides were forced in to that amount, but in no instance 
were they forced outward. The marvel is that the air tight. 
ness was not impaired in the least. 

The nine courses of timber forming the sides of the air 
chamber were permanently compressed to the extent of two 
inches, as was shown by protruding bolt heads and the shear­
ing off of a number of diagonal bolts. The lower sills of the 
frames were also torn where they came upon boulders. 

The weight of the caisson at the time was 17,675 tons. 
'1'he air blew out so suddenly that this weight must have 
acted with considerable impact in falling through the space 
of ten inches. The b€l1ring surface at the time was as fol­
lows : The foul' edges of the caisson, 550 feet long and seven 
inches wide, amounting to 322 square feet ; the five frames 

each 100 feet long and one foot wide, resting on twelve 

blocks one foot wide, amounting to sixty square feet and 

giving a total of 3�2 square feet to meet the above pressure. 

This at the rate of forty·six tons per square foot. 
But more than one half of the shoe was undermined to a 

depth of one foot or more, which reduced the practical bear­
ing surface by nearly one half. At the commencement of 
the shock there was therefore a pressure of eighty tons per 
square foot, no allowance hfiling made for impact, whieh may 

Jcitufifit 
have dtiubled this rate. The caisson had settled ten inches. 
The shoe had buried itself so as to present a width of twelve 
inches, and through the crushing of the blocks the frames 
were in many places resting bodily on the ground, The set­
tling had therefore stopped when a bearing surface of 775 
square feet had been reached, giving a pres sure of twenty­
three tons per Gquare foo t. 

� .-. -
VAGARIES OF THE PATENT OFFICE. 

It will be seen from the folloWlllg that the ever popular 
inquiry as to the difference between tweedledum and twee· 
dledee has been adj udicated by the Patent Office, and that a 
patent has been granted for the difference. 

In 1858 Charl es Phelps, of Salem, Mass.,  obtained a patent 
for a letter opener, consisting of a thread placed in the crease 
of the envelope, as shown in the upper figure of our engrav­
ing. To open the envelope, you pull the thread so aa to make 
it cut the paper. His claim, which is a good one, appears to 
cover the whole subject, and is as follows : 

PATENTED APRIL 27. lese. 

PATE:NTIiD MAY O. 1871. 

,���l,\ 
" I  claim the application to a letter envelope of an opener 

therefor, said opener to be attached to, and form part of" said 
envelope, and to be attached and operated substantially in 
the manner set forth and described." 

The unsophisticated mlnd would naturally suppose that 
whether one selects a thread from a spool or a knotted 
thread from a lady's needle, involves no perceptible differ· 
ence ; but the Patent Office regards the subject from a more 
profound point of view. If the reader will take a magnifying 
glass and closely scan the second figure in the cut, a small 
knot will be discovered on the extremity of the thread, for 
which knot a patent was granted to Henry K. Gregg, of Bal· 
timore, Md., May 9, 1871. He claims an envelope made with 
a cord imbedded wholly in the inside of the end or side there 
of, providing the cord with one or more knots on either or both 
ends thereof, substantially as and for the purposes described. 

_ .•. -
FLYING MACHINE. 

Somebody has defined man to be a species of featherless 

birds. The inventor of the device illustrated herewith has 

aimed to supply our natural deficiencies in this respect by 

the provision of wings and tail, attached and operated as in­
dicated. We hardly think he will be able to compete with 
the swallows in this harness, and would advise him to start 
from som e low point at first. so that, if he should fall down, 
it will not hurt him much. However, we may say that the 
principle of calling into play the strong muscl es of the 
thighs to aid the arms in the movement of wings, as shown. 
is taking advantage of the greatest power the human body 
can exert, and in this respect the device is an improvement 
upon some other attempts. The method of connecting the 
rope to the various parts of the wing, is also such as gives 
least strain to the various parts.· The machine is the inven· 
tion of W. F. Quimby, of Wilmington, D�l. 

Res o u rc e s  or the N o rth-west. 

Says the American Exchange and Revie�o: 
Puget Sound, on the borders of which will be the future 

metropolis of the North Pacific coast, is an inland sea, dotted 
with islands, and j oined to the Pacific by II gateway called 
the Strait of Fuca, 80 miles in length, 10 to 12 in width, and 
from 20 to 100 fathoms deep in all its parts. One arm of the 
sound extends northward from where it joins the �trait, and 
the others southward ; both di ;- ide and ramify, until til e 
sound, with all its bl1l's and deep water inlets, presents a 
shore line of 1 ,833 miles, and extends across two degrees of 
latitude. There is no obstruction at the entrance. The 
mouth of the strait is easily entered in all weather. For 1 5 0  
miles the mid channel i s  more than 3 0 0  feet deep, and reo 
markably free from all hidden dangers. On each side of the 
main channel; and in the various bays which will be the 
real harbors and shipping ports, the water is still deep, but 
not too deep for anchorage. The holding ground is excellent. 
The waters abound with fish of great variety and excellence. 
The cod banks of Alaska are now known to be as extensive 
and productive as those of our Atlantic coast. 'fhese fisher­
ies are necessarily tributary to the trade of Puget Sound .  
Besides, the climate of Washington territory offers for curing 
fish j ust the required medium of temperature-an average 
of 40 degrees in winter and 62 degrees in summer. The fish­
eries are 800 miles nearer the d rying racks and the shipping 
ports of Puget Sound than to those of San Francisco. These 
advantages will govern the location of the fishing trade. 
The best whaling ground left to American harpooners is 
within eighteen days of the western terminus of the North­
ern Pacific railroad. The basin containing the Sound and its 
branches is bounded on the east by the cascade range of 
mountains, and sheltered on the west by the Olympian or 
Coast range. This depression between the two mountain 
ridges is about 75 miles in width, and that part which is not 
occupied by the waters of the Sound is mainly covered with 
magnificent forests, which extend to the very summit of the 
mountains. Here grows that Puget Sound timber of which 
so much has been written-fir. cedar, pine, spruce, hemlock, 
oak, maple, cotton wood, ash, dog wood, alder, and seme of 
the smaller varieties. The forests of giant fir and cedar are 
traversed by ten rivers, which fiow down from the Cascade 
mountains and empty into the sound, furnishing teu alluvial 
valleys of agricultural land, and supplying for logging pur­
poses another thousand miles of inland shore·line. In con­
nection with the remarkable climate (in which twenty varie· 
ties of fiowers are known to be in bloom at the begining of 
January) the productive capacity of the soil of the Puget 
Sound region is great, both as to quantity and quality. 
Puget Sound is  no exception to the wheat y ield of the Pa· 
cific slope. All the other cereals are grown to perfection ; 
oats are particularly plump and heavy. The small grains 
are at home in \Vashington territory. Pork is usually fat­
tened upon peas, wheat, and barley, and, it is claimed, can 
be made as cheaply as upon corn in the Western States.  
Fruits of all kinds, except the pe3.ch and the grape, are 
raised in great profusion. Oregon and Washington apple s 
are exported to San Fraucisco. Pot:i.toes and other vegeta ­
bles, growu on the north coast, are also in high favor in San 
Francisco market. The turnip yield will be most abundant. 

_ .... -
Electrical Shadows and Images produeed by Ele c­

tricity • •  

In a paper contributed to the American Journal of Scienc, 

and Arts, Professor Arthur W Wright, of Williams Collegee 
admits the possibility of the impression of outline images of 
objects upon the surfaces of other obj ects, and accounts for 
these singular phenomena as follows ; 

The formuiion of the electrical shadow, discussed in my 
former paper, as has been suggested by Mr. C. F.  Varley, who 
has more recently obtained results similar to those there de· 
scribed, appears to afford a satisfactory explanatiou of a sin ­
gular and very interesting phenomenon, which has occasion­
ally been observed in the case of obj ects struck by lightning , 
especially of persons killed by it. A number of instances 
are on record where the person struck was found to have, im­
pressed upon some portion of the body a delineation of some 
thing near him at the time of the stroke, and a similar effect 
has been noticed, also, in the case of in animate obj ects. Dr 
Franklin mentions an instance in which an exact representa . 
tion of a tree was imprinted upon the breast of a man, who 
was standing near it when struck by lightning. A number 
of similar and very remarkable cases are cited in a paper pre· 
sented to the Royal Society of England, by M. Andres Poey 
director of the observatory at Havana. 

Mr. Varley also mentions cases, reported by sea captaiils , 
of images of certain brass numbers, attached to the rigging 
of a ship, being printecl by the lightning upon the body of 
persons killed by it, and supposes the brass numbers to have 
acted as a negative pole in respect to the person struck. But 
it is unnecessary to suppose that the discharge in such cases 
always proceeds from the obj ect delineated, and many of the 
instances recorded forbid such a supposition. The experi. 
ments in the production of the electrical shadows show that 
it is merely necessary that the obj ect should interrupt the 
lines of action of the electricity, and that it may be at a con· 
siderable distance from the electrified cloud, the chief and in· 
di�p'ensable condition being that the latter should be nega­
tively elec trified. We should then have the body, exposed to 
the lightning, perfectly electrified by incluction, and, as the 
tension became sufficient, the dark discharge accompanied 
by the glow would .ke place, followed by the lightning 
stroke. If, then, any obj ect should be in the path of the dis· 
charge, its image would be formed in the glow, and this 
might, in rare cases like those recorded, be sufficiently in­
tense to leave a permanently visible impression. 
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Llthotracteur. 
Lithofracteur-literally stone.breaker-is the patented in· 

vention of Professor Engels, of Cologne, and is composed of 
nitro.glycerin as a base, gun.cotton, the constituents of gun 
powder, some chlorates, and an infusorial earth. These sub. 
stances are prepared in a special way, and blended together 
by special means, these operations being known only to the 
inventor and the manufacturers, Messrs. Gebruder Krebs 
and Co. , of Cologne. The result of this combination is a 
black compound of the consistence of soft putty, which is 
is made up into paper cartridges 4t in. long by i of an inch 
in diameter, and weighing 1i oz. each . \Vhen lighted in the air 
by ordinary means, it simply burns out, leaving a light white 
powder as a residuum ; but when it is ignited either in the 
air or a closed chamber with a capped fuse, its full violence 
is developed. It is safe under all ordinary and even extraor 
dinary circumstances of storage and transit, as recent experi­
ments in England and lengthened use on the Continent have 
proved And here we may mention, says Engineering, that, 
although this is almost the first time we in England have 
heard of this substance, it has been made and extensiveIY 
used throughout Germany for more than two years past. It 
was used by the Prussians against the French during the reo 
cent war, Herr Engels being the operator After Fort Issy 
was taken, the Prussians destroyed a number of French 
heavy siege guns by blowing off their muzzels with litho· 
fracteur. 

A notice of this material having appeared in the German 
papers. the attention of the mining world in England was at· 
tracted to it, and a correspondence ensued between the man· 
ufacturer and Mr. R. S. France, the lessee of some extensive 
quarries in England. The result was that arrangements 
were made for testing the new material, Mr. France offering 
the use of his quarries, and Messrs. Krebs carrying out the 
experiments. In order that full pUblicity might be given to 
the trial s Messrs. Krebs invited the attendance of a number of 
scientific gentleman, who lately met at Paddington and pro· 
ceeded to Shrewsbury, near which town Mr. France's quarries 
are sit ua ted. 

The preliminary experiment consisted in throwing a box 
containing 5 1b. of lithofracteur, from the top of the quarries 
at a hight of 150 ft. from the ground, into the plateau below. 
The box was smashed and the cartridges were scattered 
about, but not one was exploded. A cartridge was then 
lighted by an ordinary fusee, when it burned slowly out. 
Another cartridge was then placed upon a block of stone and 
fired with a percussion fuse, when a violent report followed, 
and the top face of the stone was broken off. The power of 
the lithofracteur when confined was then exhibited by firing 
charges in the bore holes of several blocks of stone, which 
were shattered into many fragments. The tamping in all 
cases was effected with water, thus proving the usefulness 
and reliability of the compound in workings where wet 
ground was met with. Another point also proved was, that 
! ja  misfire shonlll occur-and one or two did occur in the 

course of the experiments-the charge could be withdrawn 
and another one inserted without removing the tamping. 
And here we may explain that the method of firing is simi­
lar to that adopted by Nobel with dynamite and Abel with 
pulped gun cotton . The capped fuse is simply imbedded in the 
lithofracteur, the paper of the cartridge being tightly tied 
round th" fuse. The next part of the programme consisted 
in firing a number of shots, both horizontal and vertical, in 
the face of the quarry. As these were more or less repiti. 
tions of each other, we need only notice a few of them, al. 
though they all gave extraordinary results. The holes were 
mostly bored under the direction of some of the mining gen· 
tlemen present, who, with the view of testing the compound 
to the utmost, selected the worst possible spots, some of 
whiGh, they stated, gunpowder would not possibly touch. 
'fhe first of these blasts was made with 1 lb. lt oz. of litho· 
fracteur, placed in a horizontal bore hole 3 ft. 4 in. deep, and 
it in. in diameter. A large quantity of stone was blown out 
to the front, and the face of the rock was smiled and cracked 
over an area of 20 ft. 6 in. wide by 13 ft. high. A couple 
more shots were then fired simultaneously near to the last, 
the bore holes were each 3 ft. deep, and were charged with 
13t oz. and 1lb. t oz. respectively, and an immense face of 
rock was brought down. The best blast , however, was the 
last of this series ; it was fired in a vertical bore hole 4 ft. 6in 
deep, on a ledge rock, about 23 ft. from the level of the 
plateau below, l Ib. It oz. of lithofracteur being used. The 
explosion brought down at least 20 tons of rock, and loosen­
ed an enormous mass behind the bore hole, the shot being 
one of the finest we ever saw made with so small a quan­
tity of material. 

Some experiments were next '!lade with the view of show· 
ing the disruptive effect of lithofracteur on iron, and for this 
purpose a 4 ft. length of 75 lb. double headed rail was laid on 
its side, being supported at each end at a hight of 3 in. from 
the ground. A charge of l Ib.  3 oz. of the compound was 
placed in a lump on the centre of the rail, and tamped with 
P!tpCl', three old sleepers being placed on the tamping, and 
fired with a percussion fuze. A startling report ensued, the 
fragments of the sleepers being sent in an directions, and on 
examination the rail was found much bent, and with one 
head cut through, and 11 in. of the web blown away in the 
center. Had the supports been a little higher, so as to have 
left room for a greater angle of bend in the rail, both heads 
would doubtless have been cut through. 

So far, with the exception of one or two experiments at 
the first, the power only of the lithofracteur has been put to 
the test. It was now proposed to carry out an idea. which 
originated with Mr. France, to put the compound to the se· 
verest possible test in order to prove its behavior under the 
conditions of a railwfty col lision. To this end, he had an old 

$dtttfifit 
railway wagon placed on the rails at the bottom of the incline 
whilst at the top was another, in front of the buffers of 
which were fixed two cartridges, one on each buffer. Each 
wagon weighed about lt tons, the buffers of both being of 
wood. The upper wagon being released, started on its jour· 
ney of 500 yards on an incline of 1 in 8, the speed being of 
course very great when it reached the bottom, On arriving 
there the buffers fairly met, and both wagons were in a few 
seconds lying a heap of splinters and fragments, wood and 
iron being alike smashed up, On examining the wreck, the 
lithofracture was found smeared on tne buffer heads and 
other parts of the wagons, no explosion having of course oc­
curred. 

_ .... -
ICE SHAVING MACHINE. 

Our engraving illustrates an ice shearing machine for 
soda fountains, bars, etc. It is constructed on the principle 
of the carpenter's plane. The block of ice is moved upon 
the surface of a board, and its under side, meeting the edge 

of the cutter, is pared away, the cuttings falling into a fuit· 
able receptacle, from which they are taken for use. The im· 
plement is the invention of Robt. Gilliland, of Hudson, Mich. 

- .- -
DREDGING AND EXCAVATING MACHINE, 

The accompanying engraving illustrates a simple arrange· 
ment of machinery which has been adopted by the Lords of 
the Admiralty for use in Her Majesty's Dockyard, at Chatham, 
England. Its use is for making excavations under water in 
the construction of sea walls or harbor works, and for reo 
moving accumulations from docks, harbors, and rivers. Be· 
sides these purposes, it is available for raising sunken ships, 
or removing water, earth, sand, and gravel from foundations, 
cylinder�, caissons, and similar structures. 

In our engraving, A is a 'casing containing a revolving disk, 
which is faced with steel, and has a steel screw, B, affixed to 
the end of the revolving shaft. This screw loosens, stirs up, 
and agitates the mllterials, as shown by the bank of mud or 
earth, C. A vertical discharge pipe, E, up which the loosened 
material is carried, is stayed by the chains, D. The head, A, 
is raised and lowered by ropes worked from the deck, K, laid 
on the pontoons, I I, and on which the engine and boiler are 
placed. F is a contiImation of the discharge pipe, E, and 
delivers the materials and water discharged by the ex· 
cavator into barges. G is the vertical shaft of the revolving 
wheel, which slides through the driving pulley, the latter 
being secured by a sunken key to the shaft. H is a portable 
engine for driving the apparatus. This machine can be so 
modified that it can be used for separating and elevating 
small coals, ores, gravel, lime, grain, seed, and other similar 
substances, and at the same time it can be used for washing 
or freeing the substances from earthy or other impuritie�. 
To enable the machine to be readily raised or lowered, or 
the length of the vertical discharge pipe to be increased or 
diminished, a telescopic . or sliding pipe is in�erted in its 

length, regulated by chains from the top, thus affording fa­
cility for lowering the apparatus to and working it at any de· 
sired depth below the surface. 

- .�, -
NEW EXPEDITIONS T O  THE ARCT I C  RE GIONS. 

A Swedish North Pole expedition, under the direction of 
Professor Nordenskiold, has sailed from Stockholm. It con. 
sists of the ships Gegegard, Captain J. W. von Otter, and 
Gladan, Captain P. M. von Krusenstj erna. 

The U. S. expedition, authorized by Congress, under the 
auspices of Captain Hall, of Arctic fame, is nearly ready for a. 
start and will shortly sail from N ew York. The vessel se 
lected is the Polaris, and in the Patriot, of Washington 
where the ship was fitted out, we find the following particu 
lars : 

The steamer is about 400 tUD S measurement, considerably 
larger than the Advance, in which Dr. Kane undertook his 
famous voyage, and about the same size as the Germania 
which left Bremen two years age on an expedition to th� 
Arctic Seas. She has been planked all over her sides with 
six inches of solid white oak timbers, and has throughout 
been nearly doubled in strength ; her bows being almost a 
solid mass of timber, sheathed with iron, and terminating in 
a sharp iron prow with which to cut through the ice. Her 
engine, which was built some years ago at Messrs. Neafie & 
Levy's works, in Philadelphia, is exceedingly powerful and 
compact, taking up but comparatively little space, and being 
peculiarly adapted for hard and severe work ; and the propel­
ler is arranged in such a manner, that it can be unshipped 
and lifted up on deck, through a shaft or " propeller well " 
in the stern, which is a great advantage when the vessel is 
under sail or surrounded by floating ice that might easily 
damage the blades. And, even in the worst case, a supply 
of extra blades has been provided, so that if one should by 
accident be broken, it can always be replaced. There is also 
an extra rudder on board, and several suits of sails and sets 
of spars of all dimensions. Of the two boilers, one is 6uppli­
ed with an apparatus to use whale oil for the generation of 
steam, as this will, in all probability, have to be relied upon 
when other fuel gives out, not only to furnish the propelling 
power, but also to heat up the ve8sel throughout by steam, 
which will, of course, be necessary as soon as the cold and 
wintry regions have been reached. 

Steam will merely be used as an auxiliary, as the Polari8 
is rigged as a foretopsail schooner, and is fully able to sail and 
steer under canvas only. A novel and interesting feature in 
her construction is a new sort of life preserving buoy, which 
is placed on the outside of the vessel, in the stern, and can 
be lowered into the water, by touching a spring which is 
placed near the pilot-house. By touching another sprinO', an 
electric light, which is fixed upon the buoy 3,bout two 

"
feet 

above water, is ignited by completing the circuit of an elec. 
tric current from a galvanic battery on board ; and no matter 
how dark the night, or lww obscure the arctic winter the 
buoy can always be distinctly seen, and the man wh� has 
fallen overboard will know in what direction to swim for 
hope and help. Another excellent and peculiar part of her 
outfit is a canvas boat, the inventio� of Mr. John Hegeman, 
of Saratoga county, N. Y., by whom It has been patented, and 
from which Capt. Hall expects great results. As yet but one 
of these boats has been received, but another and smaller 
one will be added before the vessel leaves New York. The 
boat that we saw is 20 feet long, four feet wide and two deep, 
has a carrying capacity of four tuns, weighs only 250 p0\l.nds 
and can carry with perfect ease and safety 20 men, It con. 
sists of an interior frame, built of hickory and ash woods, 
over which is stretched a canvas cover that has been pre­
viously soaked in a preparation to render it perfectly water 
proof ; and the whole boat can be taken apart and folded to­
gether in a space less than one eighth of its original size, in 
about three minutes, and by the assistance of a couple of mell 
only. When folded up it is perfectly fiat, and can be trans, 
ported on a sledge across the ice without the least difficulty. 
When open water is reached the order of things is exactly 
reversed-the boat is unpacked and spread out, and the 
sledge and its contents taken on board, dog team and all, 

As to those who are going to be the principals in this ad, 
venturous and dangerous expedition, they are all told, 29 
men. There is not a m,an among them whose qualities and 
character have not been well tested, from the captain down 
to the cook. The leader and commander in chief is of course 
Capt. Hall ; next in the command comes Capt. S. O. Budding_ 
ton, of New London, an old wlu!ling master of 30 years' ex. 
perience, 21 of which were spent in the Davis Strait and 
Baffin's Bay. He is an old and trusted friend of Capt. Hal!, 
who has implicit faith in his long experience and acknowl. 
edged ability. The second officer is Mr. H. C. Chester, also a 
whaling man, of 12 years' experience among the ice ; and the 
third officer is Mr. William Morton, who was Dr. Kane's 
trusted friend and companion, and is the only liviRg mortal 
to whom it was ever permitted to look upon the open Polar 
Sea. He had the sad privilege to accompany Dr. Kane to 
Havana, and to bring his remains from there to Philadelphia 
for interment. Mr. Emil Schumann occupies the post of first 
engineer, and the scientific 00rps will consist of three gentle­
men, one of whom, Dr. Emil Bissells of Heidelberg, Ger­
many, will attend the expedition as a surgeon naturalist. A 
student from the observatory at Ann Arbor, Mich., will prob 
ably be the astronomer ; and an officer of the Signal Service 
Department will be aboard in the capacity of meteorologist 
Beside these, there will be a blacksmith, carpenter, steward, 
and 14 sailors, besides the Esquimaux interpreter, Joe, and 
his wife, Hannah. This latter interesting couple, with their 
little daughter, are genuine specimens of the Esquimaux, 
but having been in constant compally with Capt. Hall for 
eight years past, they Ap0ak very good English, and have ac. 
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quired civilized manners. Joe is  a famous hunter and 
" scaler," and his little wife is quite an accomplished woman 
in a " small " way, with considerable talent for languages and 
for mmic. Their l;ttle daughter, who will accompany them, 
is five years old, and has been for some time at school in 
Connecticut, wh<Jre her parents have been lately residing, 
the guests of Capt. Buddington. They will join the shi p at 
the Brooklyn Navy Yard , and a nice cosy little cabin has 
been fitted up for the exclusive use of them and their child. 
'rhAY are glad to visit once more their native fields of snow 
and ice ; and it is not at all certain that they will again re­
turn with the expedition. 

$dtutifie �mtritntt. 
I propose, with your permi ssion, in a future paper, to dis­

pose thoroughly and effectually of all the learned disquisi­
tions, which have suddenly occupied the scientific journals, 
going to d isprove the practicability of electricity as a motive 
power. To do so, I shall not require any of Paine's theories 
or engines, the only illustrative obj ects being the common 
electro-magnet and the Bunsen cell. 

Newark, N. J. H. M. PAINE. 
_ .•. -

Potato Diggers Again. 

MESSRS, EDITORS ;-Since the publicat ion of the article 
entitled " Potato Diggers a Failure," I have looked in vain 
for a d enial,  but as the glove is not taken up, I must main­
tain the heading. 

I would say to J. H. M. (in May 27th), that he is  asking 
entirely too much when he calls for a machine  to " detach 
them from the vines, weeds, stones, and dirt, and deposit 
them in a proper receptacle." Let us examine the operations 
in detail. 

The vines must be pulled from the potatoes, leaving them 
in the ground, or separated after both have been raised. To 
clamp the vines by machinery, and lift quickly, would lift 
many hills entir." and pull the tops off others, leaving stubs 
of vines on the potatoes ; bnt as vines fall in all directions, 
no machinery can pick them up so as to pull them. To 
separate the vines from the potatoes by machinery, after the 
hill is loosened or dug, is still more difficult. 

Man power is not sufficient to dri ve a potato digger ; there­
fore the machine must go by horses ; consequently, it will 
move at the usual rate of horse machines, and must lift from 
one to three bushels of potatoes, and from twenty-five to one 
hundred bushels of dirt per minute. To do this, and deposit 
its contents in the rear of the machine, I think is possible ; 
but to separate potatoes from vines, weeds, stones, and lumps 
of dirt, ready for bagging, is not. Many vines will hang, 
lumps of dirt and stone will mix and be so near in size and 
weight t!lat no machinery can separate them. J. H. M. asks for 
" a machine that will uproot each hill separately, and detach 
them from the vines, weeds, st.ones, and dirt, and deposit 
them in a proper receptacle ;" and thinks it could be done, if 
th" field were planted regularly. Allowing the hills to be 
all of equal d istance apart, a machine so made as to dip or 
scoop up each hill separately, leaving the snaces between 
them, must be worked by an operator on the machine or 
automatically. 

If J. H. M. thinks he can work a machine that must be 

Although Capt. Hall expects to accomplish his purpose of 
penetrating into the great Polar Basin, if �uch an one really 
exists, and visiting the North Pole, in less than three years, 
the Polaris has been provisioned for four years, which can 
be extended to six with a little economy and j udicious dis­
tribution of rations. The great staple of provisions is the 
so-called " pemmican," which is composed of three parts of 
selected dried meat to one part of the best suet, mixed with 
some other ingredients. The food is both nourishing and 
wholesome, and there is no danger of scurvy. through the ab 
sence of salt-that pestilence of Arctic travelers-to be 
feared from its use. It is packed in 45 pound tin cans, hermet­
ically sealed, and of this there is no less than 1 0,000 poundd 
stowed away in the holt!,  the manufacture of which con­
sumed and condensed 23,000 pounds of ordinary beef and 5,000 
pounds of suet. Besides this, there is any quantity of dried 
and dessicated vegetables, such as potatoes, tomatoes, onions, 
etc. ,  and a large stock of flour, biscuits, sugar, coffee, tea, 
condensed milk, canned fruits, and all other necessaries for a 
protracted voyage. Capt. Hall, however, expects to be able 
to economize these provisions to a very considerable ex· 
tent by substituting in their place the meat of the reindeer, 
musk ox, walrus, and other game of the regions he is about 
to explore. Everything has been done to make the quarters 
of both crew and officers as comfortable as the rather limited 
space would permit ; and the between decks and cabins are 
perfect models of cleanliness. The state rooms, for the offi­
cers and scieutist, are plain, but gotten up in good and con­
venient style, and the cabin aft is a perfect drawing room in 
in miniature. Handoome chromos decorate the walls, and a 
fine cabinet organ, a present to Capt. Hall from the Smith 
American Organ Manufacturing Company of Boston, prom­
ises cheer during the long arctic night. A handsome carpet 
covers the floor, and th ere is an air of calm comfort about 
this little room moved as often as once in an average of two feet, at the rate 
�����������������"'!'11111�������!,!!1 of a team's pace, let him try it. I have done so, and find it 

very difficult to do. But I presume he would have it worked 
automatically, and will adjust it at the end of the row ; but 

? he Editor8 a r e  n o t  respon.,;ble (or the opinions expre88ed by their Cor· he will soon find that the unevenness of  the ground and the 
re8lJondents. 

Qj;ot'rttiPondtutt. 

Paine's Electro-magnetic M otor. 

MESSRS. EDITORS ;-Some years since, I made the discovery 
that when hydrogen gas was treated by simple contact with 
turpentine, it was rendered highly luminous without any 
perceptible waste of tne turpentino. The gentleman occupy­
ing the position of scientific editor in your office, at the time, 
in noticing my announcement of the discovery, among other 
complimentary remarks was pleased to say that if he had 
made such a statement " he would hide his head under a 
toadstool." So absurd did my statement seem, that, although 
it wasbacked by the testimony of some of the best chemists 
living, your scientist was at a loss for words to express his 
contLOmpt for myself, and pity for the infatuated persons who 
endorsed my experiment. And yet., this unbeliever, in less 
than a month after his adverse criticism, published a full 
vindication of my discovery, from the pen of George Mathiat, 
United States Metallurgist, and also gave it his personal en­
dorsement. 

In your journal of June 10, you are pleased , in noticing 
my electro-motor, to introduce again the " toadstool " argu­
ment ; and, allow me to assure you, with the same results. 
If you are acquainted with the gentlemen w40 arc associated 
with me in this enterprise, you will know that they are men 
fully com petent to judge of the facts in the premises, and 
men that you or 1 cannot mislead. 

The engine you refer to has been in constant operation for 
eight months, running nine hours per day, doing a duty of 
67,000 foot pouuds, at an expense of three ounces zinc per 
day, of nine hours. The engine for four months was open 
to public inspection, no one.being restricted from examining 
the same. On the formation of the company you allude to, 
it was deemed necessary to the interests of the same that 
the engine be withdrawn from general exhibition. 

As regards the statements of what is to be done by the 4th 
July, a low me to remark that I propose to achieve a success 
even beyond that which you burlesque ; but the question of 
date is an open one. 

And now, having had my fling back, permit me to say that 
for thirty years I have been a practical experimentalist in 
electro- dynamics, that I am familiar with the experiments of 
Grove, Carpenter, Mayer, Faraday, Liebig, and a host of 
others, relative to the doctrines of correlation and conserva­
tion of forces. Therefore, I am no tyro, but the peer of any 
authority you may quote ; and as such I unqualifiedly assert 
that instead of the miserably small result of 67,000 foot 
pounds. at a cost of three grains of zinc, we should realize 
67,000,000 foot pounds. 

The forces developed by the action of a single Bunsen 
quart cell , if utilized, and converted into power, would drive 
the largest ship afloat with a velocity only limited by the 
strength of the ship's frame ; and you and I will live to see 
the day . if our lives are lengthened to the usual term, when 
this statement will be verified, and that, too, without involv 
ing the question of perpetual motion. 

crooked driving will make it strike in the space or center of 
the hill, as the machine happens to gain or lose. Again, no 
point or shovel blad", large enough to take up a hill of pota. 
toes, can be repeatedly pushed into the soft ground covered 
with weeds and vines, as the average potato field is. Its 
point soon becomes load ed with vines and weed s. 

Although the required points mentioned by J. H. M. are 
all desirable, I think he should be contented if he could find 
a machine that can be driven over the field like a mower. 
He can then go on and pick up his potatoes, even if  he has to 
separate them from the vines and stones, and if he gets them 
all without having them cut, bruised, or peeled by the ma-
chine. he should be satisfied. H. B .  NORTON. 

. .•. -
Tractio n  Engine. 

MESSRS. EDITORS :-A communication headed " Traction 
Engines," in the SCIENTIFIC A�fERICAN of April 29, 1871, re­
plied to by E. McKenzie, May 27, 1871, may make a word 
from the inventor, of the road steamer, G. H. Craft, of inter­
est, as evidently one of the parties is incorrect in his views. 

In practice, the steamer after passing an obstruction such 
as a brick or stone is elevated to correspond with the hight 
of this obstruction ; and after passing over it with the wheels, 
rather than falling (as would ordinary wheels), if it did not. 
go forward, it would be suspended upon the pushing legs 
standing at an angle of forty-five degrees ; consequently, 
without power from the engine, it is eased forwards and 
down to correspond with the angles at which the pushing legs 
are set, the pushing legs of each set being balanced against 
each other, hence the machine cannot go backwards without 
raising the legs. 

Our pract.ical tests exhibit a most gratifying amount of 
traction power in proportion t.o the weight of machine ; and 
should our larger machines come up to our expectations, we 
believe we will be enabled to use a total weight of machine 
to the amount only of 3,500 pounds to get fun traction 
power, or the use of two cylinders six by ten, carrying 135 
pounds of steam, making 250 revolution13 and a plow speed 
of three miles per hour ; or a power of steamer twenty horse, 
weight one and three quarter tuns. It will be but a short 
time before we shall have these questions definitely solved. 

Our enterprise seems to move slowly, but to make person­
ally twenty. seven complicated an I intricate models in the 
period of two years and a half, and to attend the patent busi­
ness connected therewith, to attend to the farm of 127 acres 
with 4,500 fruit trees, and still have time to read the SCIEN· 
TIFIC once a we�k, makes me look forward with more than 
ordinary interest to the coming time when I can cultivate 
more than a mere speaking acquaintance with my family. 

New Albany, Ind. M. N. L. 
. ... . 

Steam o n  t he Erie Cana l .  

MESSRS EDITOHS ;-1 wrote you a few days ago on the 
subject of canal (steam) navigation. Sltlce then, I have seen 
your issue of the 3d inst. in which you treat of the numerous 

experiments with steam apparatus. This city, being so 
much interested in canal navigation, cannot say a word in 
favor nf enlarging the canal, or in fact doing anything to 
facilitate or improve its navigation, without bringing down 
the denuncia� ions of Chicago, Montreal, and other rivals. 

You speak of the swell or wave, created by side wheels or 
screws, when applied to canal steamers. Now it is a truth 
that a stern screw, placed in a canal boat, does not create a 
swell or wave ; the wave proceeds from the bow, never from 
the stern ; there is there a sort of under-tow. This is a fact, as 
proved in numerous experiments made by Erastus Prosser, 
David Bell , and Seymour & Wells, of this city, who jointly 
built perhaps ten first-class steamers during 1858, 1859, and 
1860, and gave them a fair trial. 

They failed because the machinery took so much from the 
carrying capacity of the boats, which were of bluff models. 
With sharper models, of course more would have been taken 
from the carrying capadty. The only remedy for all this 
would be greater length and breadth . 

Is it not idle to talk of improved machinery ? -What is 
better than the stern screws ? Are not millions of money 
invested in or-ean steamers driven by screws placed in the 
sterns of vessels ? Now, if there were any be! ter plan of 
propulsion , would not these peopl e adopt it ? and are not aU 
mechanical engineers everywhere doing their best to inveut 
improved methods ? This thing of " invention" comes, as it 
were, accidentally. Ages may pass and nothing better than 
we have, be found out. In the meantime, we should not 
stop and wait for the new invention, but t ake the best we 
have now. 

Another idea : If we had 600 ton canal steamer�, we could 
profitably voyage from the lakes to the Chesapeake, and 
then through the Dismal Swamp canal to -Wilmington, N.  
C. ; and with a few comparatively inexpemive internal im­
provements, along into .the St. John's river of Florida, all,l 
up it to the extremity of the peninsula, a navigation extend­
ing from lat. 26° to lat. 43° on the lakes, all inland.  

Buffalo, �. Y. FORWARDER. 

- ,�, -
H. G. as a StealD PlO'Vluan. 

MESSRS EDITORS ;-A few days since I was at Magnolia 
Plantation, about forty miles below the city of New Orleans, 
when I saw the old phi losopher, Horace Greeley, riding on 
one of John Fowler & Coo's English steam plows, guiding 
and driving the plow, the shares being twenty-six inches deep 
in the soil. It was working as easily as a small two horse 
plow in light land ; and plenty of pocket measures were used 
by the lookers·on, to verify the measurement. The soil WIIS 
stiffer and harder to work than any land south of Ma>,on and 
Dixon's line. Then I saw the old man get on and drive the 
cultivator, which was drawing seven lines about thirty inches 
deep, breaking up the ground between th e cane rows 

The " old m'ln eloquent" can now go home, and in his pa­
per, and in the new edition of " What I know about Farm­
ing" which he will issue, he can tell his readers what he 
knows and saw about steam plowing in Louisiana. 

I have read much, in all the scientific and agricultural 
papers for the past ten years, about what farmers require ; 
al1d the need is stated to be a small, light, cheap steam en­
gine, that will go over the ground, and break up and culti­
vate the soil to a depth of from twelve to twenty-four inches. 
Have you scientific northern men little machines which you 
can fasten on a plow ? You can calculate to a fraction the 
resistance, and how much power will be required to work 
stiff land two feet deep. 'Will you tell the agricultural 
world if a man or men can mak e a steam traction en­
gine to plow two feet deep, and drag the plow behind it, and 
whether it is practicable or not ? I think it is as easy to 
make it as to find the philosopher's stone. 

You, Messrs. Editors of the foremost mechanical and scien­
tific journal, the honorable Commissioner of Agriculture Ca­
pron, and a few of your foremost practical farmers and jour­
nalists, should come to the State fair in Louisiana, in the 
fall of  this year, and see the practical .daily working of two 
or three large English steam plows, near this city. I have 
not the least doubt that they can be greatly improved upon. 
But dispel the idea that small cheap steam enghes c�n ever 
be made to do fabulous p"mounts of work, digging, breaking 
up, and plowing ground two feet deCl>, and dragging the 
plows behind them. 

The time has arrived when the great prairies of the coun­
try and all the large farms must be worked by steam ma­
chinery. Get your inventors and farmers on the right track , 
and before ten years have passed, there will be thousands 
upon thousands of steam plows in use all over this great 
country. Bmins are want¢ at this time. 

Brashear City, La. SPEED THE PLOW. 

- _. -
American Improvements w-anted in tile Wed 

Indies. 

MESSRS. I�DITORS :-"Ve are anxious to introduce into our 
industrial schools, and among our small settlerR, some inex .. 
pensive hand power machinery ; and would be glad to obtain 
some information about a good washing machine, cider mill 
and press, seed huner, grinder and oil press, fiber· cleaning 
machine, coir cleaner, improved rotary pump, and the United 
States brick-making machine. 

A descriptive catalogue with prices mig-ht help us in de­
termining what is best calculated to suit, and what might he 
profitably sent to this market. JNO "VOOD, 

Kingston, Jamaica. First Asst. Inspector of Schools . 

- - -
To clean silver door plates, use a weak solution of ammo­

nia in water, applied with a wet rag. This wash i s  equally 
useful for silver plate and j ewelry. 
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ADDRESS OF PROFE SSOR MORSE, AT THE CEREMONY OF 

UNVEILING THE STATUE IN CEN TRAL PARK. NEW 
YORK. 

FRIENDS AND CIIILDREN OF THE '1'ELEGRAPH : When I 
was solicited to be present this evening, in compliance with 
the wishes of those who, with such zeal and success; res­
ponded to the suggestion of one of your number that a com­
memorative statue should be erected in our unrivalled Park, 
and which has this day been placed in position and unveiled, 
I hesitated to comply, not that I did not feel a wish in per­
son to return to you my heartfelt thanks for this unique 
proof of your personal regard, but truly from a fear that I 
could use no terms which would adequately express my ap­
preciation of your kindness. Whatever I may say must fall 
short of expressing the grateful feelings, or conflicting emo­
tions, which agitate me on an occasion so unexampled in the 
history of inventions. Gladly would I have shrunk from 
this pnblic demonstration, were it not that my absence to­
night, under the circumstances, might be construed into an 
apathy which 1 do not feel, and which your overpowering 
kindness would justly rebuke. 

But where shall thanks begin , if, looking through all in­
tervening instrumentalities, the Great Author of the gift of 
the telegraph to the world be not first of all acknowledged '/ 
" Not unto us, not unto us, but unto God be all the glory." 
·When I consider that He who rules supreme over the ways 
and destinies of man, often makes use of the feeblest instru­
ments to accomplish His benevolent purposes to man, as if, 
by grandest contrast, to point the mind with more marked 
effect to Him as their author, I cheerfully take my place on 
the lowest seat of His footstool. It is His pleasure, however, 
to work by human instrumentality. You have chosen to 
impersonate, in the statue this day erected, the invention 
rather than the inventor, and it is of no small eignificance 
that, in the attitude so well chosen and so admirably exe­
cuted by the talented young sculptor whose work presents 
him so prominently and so favorably before you, he has given 
permanence to that pregnant and j ust sentence which was 
the first public utterance of the telegraph : . ,  \Vhat hath God 
wrought I" Little did that young friend, 27 years ago, (and 
whose presence here to-night I most cordially greet,) in the 
artless innocence of a devout heart, dream of the far-reach­
ing effect of that first telegram which she indited, upon him 
who transmitted it. While, as if by inspiration, she struck 
the key-note of the invention, placing its real Author upon 
the throne, it at the same time struck a responding chord 
within this bosom which still vibrates to temper, with its 
ringing note, any proud aspiration of a selfishness that, un­
checked, might be disposed to exclaim : " Is not this great 
Babylon which I have built by the might of my power ?" Yes, 
l ittle did that young friend dream that she had thus fur­
nished me It substantial retreat from the conflicting elements .  
which public and private praise at  home, and the  gratula­
tions of foreign l1» tions, stir into activity in the human heart 
unless is kept in j ust prominence the Supreme Author of the 
gift. 

You have chosen to impersonate in my humble effigy an 
invention which, cradled npon the ocean, had its birth in an 
American ship. It was nursed and cheri�hed not so much 
from personal as from patriotic pride. Forecasting its fu­
ture, even at its birth, my most powerful stimulus to perse­
verance through all the perils and trials of its early days­
and they are neither few nor insignificant-was the thought 
that it must inevitably be world-wide in its application, and, 
moreover, that it would everywhere be hailed as a great 
American gift to the nations. It is in this aspect of the pres­
ent occasion that I look upon your proceeding as intended, 
not so much as homage to an individual as to the invention 
" whose lines" from America " have gone out through all the 
earth, and their words to the end of the world." In the car­
rying out of any plan of improvement, however grand or 
feasible, no single individual could possibly accomplish it 
without the aid of others. We [ere none of us so powerful 
that we can dispense with the assistauce, in various depart­
ments of the work, of those whose experience and knowl 
edge must supply the needed aid of their expertness. It is 
not sutlicient that a brilliant project be proposed, that the 
modes of accomplishment are foreseen and properly devised ; 
there are, in every part of the enterprise, other minds, and 
other agencies to be consulted for information and counsel 
to perfect the whole plan. '1'he Chief Justice, in delivering 
the decision of the Supreme Court, says : " it can make no 
difference whether he " (the inventor) " derives his informa­
tion from books or from conversation with men skilled in the 
science,"-and " the fact that Morse sought and obtained the 
necessary information and counsel from tlte best sources, and 
acted upon it, neither impairs his rights as an inventor nor 
detracts from his merits." 

The inventor must seek and employ the skilled mechani­
cian in his workshop to put the invention into practical form, 
and for this purpose some pecuniary means are required, as 
well ItS mechanical skill. Both these were at hand. Alfred 
Vail, of Morristown, N. J.,  with his father and brother, came 
to the help of the unclothed infant, and with their funds and 
mechanical skill put it into a condition creditably to appear 
before the Congress of the nation. To these New Jersey 
friends is due the first important aid in the progress of the 
invention. Aided, also by the talent and scientific skill of 
Professor Gale,  my esteemed colleague in the University, the 
telegraph appeared in Washington in 1838, a suppliant for 
the means to demonstrate its power. To the Hon F. O. J.  
Smith, then Chairman of the House Committee of Commerce .  
belongs the credit of a j ust appreciation of the new inven­
tion, and of a zealous advocacy of an experimental essay, and 
of the inditing of an admirably written report in its favor, 
signed by every member of the committee. It was neverthe­
less thrown aside among the unfinished business of the ses­
sion ; and now commenced days of trial. Years of delay 
were yet before it. It was not till 1842 that it was again 
submitted to Congress. Ferris, and Kennedy, and Winthrop, 
and Aycrigg, McClay, and Weod, and many others in the 
House, far-seeing statesmen , rallied to its support, and at 
length, by a bare majority, the bill that was necessary was 
carried through the ordinary forms, and sent to the Senate, 
where it met with no opposition, and was passed the last 
night of the session. 

Now commenced a new series of trials, to which it is un­
necessary here to more than allude. To Ezra Cornell, whose 
noble benefactions to his State and the country have placed 
his name by the side of Cooper and Peabody, high on the 
roll of puhlic benefactors, is due the credit of early and 
effective aid in the superintendence and erection of the first 
public line of telegraph ever established. Notwithstanding 
the Sl,lccess of the experimental essay, another important step 
was necessary ere the invention could demonstrate its vast 
utility. It was not until the skill and experience of the best 
Postmaster General that ever held that office, the Ron. Amos 
Kendall, were brought into requisition, that, amid many dis-

$dtutifit 
couragements, the various companies were organized, and in 
the hands of such enterprising men as Sibley, who united 
the Atlantic and Pacific, and Swain, and Wade, and a host of 
determined men whose names would read like the pages of a 
dictionary, this vast country, from the northern boundaries 
of Canada to the Gulf of Mexico, and from the shores of the 
Atlantic to the Pacific, was webbed with telegraphic wires. 

Another grand stride was yet to be taken ere international 
communication could be established. In October, 1842, the first 
submarine telegraph cable was laid by me in one moonlight 
night, in the harbor of this city, which proved experiment­
ally the practicability of submarine telegraphy, and from the 
result of this success I ventured, the year after, in a letter to 
the Secretary of the Treasury, to predict the certainty of the 
Atlantic 'l'elegraph. It was then believed to be a visionary 
dream ; and had the individual carrying out of so bold an 
enterprise depended upon me alone, it might still have been 
a dream. But at this crisis another mind was touched with 
the necessary enthusiasm, admirably fitted in every particu­
lar, by indomitable energy and perseverance and foresight, 
as well as financial skill and influence, to undertake the 
novel attempt. '1'0 Cyrus W. Field, more than to any other 
individual, belongs the honor of carrying to completion this 
great undertaking. Associating with himself Cooper, and 
'raylor, and Hoberts, and \Vhite, and Hunt, and Dudley Field, 
and others on this side the Atlantic, and, two years later, 
Peabody, and Brett, and Brooking, and Lampson, and Gurney, 
and Morgan and others in Great Britain, making the ocean 
but an insignificant ferry by his repeated crossings, un­
daunted by temporary failures and unforeseen accidents, he 
rested not till Britain and America were united in telegraphic 
bonds-the Old and the New World in instantaneous com-
munication. 

' 

If modern progress in the arts and sciences has given un­
precedented facilities for the diffusion of the telegraph 
throughout the world, back of all are the former discoveries 
aud inventions of the scientific minds of Europe and Amer­
ica-Volta, Oersted, Arago, Schweigger, Gauss and Weber, 
Steinheil, Faraday, Daniell, and Grove, and a host of brilliant 
minds in Europe, with Professors Dana and Henry in our 
own country, in the past, and the more modern discoveries 
and inventions of Thompson, of Whitehouse, of l:ooke, of 
Varley, of Glass, and Canning, and numerous others. 'l'hese 
all ,  in a greater or less degree, contributed to the grand result. 
'rhere is not a name I have mentioned, and there are many 
whom I have not mentioned. whose career in science or ex­
perience in mechanical and engineering and nautical tactics, 
or in financial practice, might not be the theme of volumes, 
rather than of brief mention in an ephemeral address. 

Tonight you have before you a sublime proof of the grand 
progress of the telegraph, in its march round the globe. It 
is but a few days since that our veritable antipodes became 
telegraphically united to us. We can speak to and receive 
an answer in a few seconds of time from Hong Kong, in 
China, where ten o'clock tonight here is ten o'clock in the 
dRy there, and it is perhaps a debatable question whether 
their" ten o'clock is ten today or ten tomorrow. China and 
New York are in interlocutory communication. "Ve know 
the fact, but can imagination realize the fact ? But I must 
not further trespass on your patience at this late hour. 

I cannot close without the expression of my cordial thanks 
to my long known, long tried, and honored friend Reid, 
whose unwearied labors early contributed so effectively to 
the establishment of telegraph lines, and who in a special 
manner, as chairman of your memorial fund, has so faith­
fully and successfully and admirably carried to completion 
your flattering design. To the eminent governors of this 
State and the State of Massachusetts, who have given to this 
demonstration their honored presence ; to my excellent 
friend, the distinguished orator of the day ; to the mayor and 
city authorities of N ew York ; to the Park Commissioner ; to 
the officers and managers of the various. and even rival, tele­
graph companies, who have so cordially united on this occa­
sion ; to the numerous citizens, ladies and gentlemen ; and, 
though last, not least, to every one of my large and mcreasing 
family of telegraph children. who have honored me with the 
proud title of " Father," I tender my cordial tha nks. 

- - -
IMPROVEMENT OF THE MISSOURI RIVER AT ST. JO­

SE PH, MO. 

A preliminary survey of the Missouri river, in the vicinity 
of St. Joseph, with a view to determine the practicability 
of constructing a bridge with a draw, and of protecting the 
banks f wm the action of the current, and controling the 
direction of the channel, in such a way as to secure a con­
stant steamboat channel along the levee, in front of the 
city, has been made by Mr. E. D. Mason, C. E., whose report 
contains some interesting information relative to the char­
acter of the river at this point. As a navigable river, the 
Missouri is one of very great importance, affording an outlet 
for the p :·oducts of an immense area of gre�t fertility, and 
rich in mineral wealth. Such a work as thi� survey antici· 
pates is of more than local importance, and we therefore 
give place to some facts concerning it. 

The area drained by the river is over a half million square 
miles, and four fifths of the wMer collected from this water 
shed passes St. Joseph. The average annual rainfall, on that 
part of the basin drained by the river above the city, is nine­
teen and a half inches ; but six tenths of this water passes 
during the months of June and July. The river is, there­
fore, during the�e months, a swollen, ra,pid torrent, making 
havoc in its banks, cutting out new channels and filling up 
old ones, and, it is needless to say, so changing its chan­
nels that, in the subsequent low water, navigation is inter­
fered with, and the approach of steamboats to the levee is 
difficult. Mr. Mason states that, during an ordinary spring 
flood, 170,000 cubic feet of water pass per second, with a ve­
locity of three and eight tenths miles per hour, while, at low 
water the mean flow is reduced to 18,000 cubic feet per sec­
ond, and the velocity to two and six tenths miles per hour. 

The following extract from the report will se: ve to ey hibit 
better the necessary results of this enormous difference in 
flow, and the engineering difficulties to be overcome in the 
proposed improvements : 

current at high water is much shorter than at low water, and 
has a fall of over one foot per mile. Although the mean ve­
locity is as stated above, there are threads of the current 
which probably flow with nearly double that speed, at both 
high and low water. At low water, the channel opposite the 
city is from 400 to 500 feet wide, and from fifteen to thirty 
feet deep The difference of level between extreme high and 
low water is found to be twenty-three feet. At the greatest 
flood, the narrowest channel opposite the city will be 1 ,420 
feet wide. Rock is found at an average depth of forty-three 
feet below low water, and at no point deeper than forty.eight 
feet. The bed of the river is fine sand on top, with layers of 
clay or mud and coarser sand nearer the bed rock. The Mis­
souri shore, in the vicinity of the hereinafter proposed bridge 
site, is composed of tough clay, or ., gumbo," having consid­
erable power to resist the action of running water. Its line 
has changed comparatively little within the memory of the 
oldest settlers. The Kansas shore is alluvium, in alternate 
layers of fine salt and silt. of small specific gravity, \tud very 
easily moved by an impinging current. 'rhe sand in the bed 
of the river is almost as easily moved hy running water as is 
the material composing the Kansas shore ; and trifling ob­
structions to the current are sometimes the beginning of im­
portant changps in the direction and depth of the channel , 
making a rapid river with its bottom but a few feet above the 
rock where a few days before was dry land at ordinary high 
water. With these facts in view, any bridge across the Mis· 
souri river at St. Jo"eph. to be considered permanent, must be 
built upon the hypothesis that the river is at flood the whole 
width. from bank to bank, its .channel bed on the rock, and 
the current running at its swiftest speed. 

In connection with the improvements designed to main­
tain a channel along the levee, the protection of the Kansas 
shore, to prevent the destruction of valuable arable lands, 
is considered. Mr. Mason thinks this might be accomplished 
by sloping the bank and covering it with rip.rap, constituting 
a paved levee th e whole distance from St. Joseph to Wathe­
na ; but he thinks piers to deflect the current from the shore 
a better plan. as well as cheaper. These piers would not only 
protect the Kansa3 shore, but accomplish the desired end of 
throwing the current over and along the levee at St. Joseph, 
keeping the channel clear and open . 

The proposed bridge will be 1 ,450 feet in length, having 
four fixed sp:ms, each 2GO feet in length, and a draw of two 
spans 225 feet each. Its estimated cost is $ 7G5,000. 

_ .... -
SCIENTIFIC INTELLIGENCE. 

QUANTITATIVE DETERMINATION OF IODINE. 

William Heinige proposes a new method for the quantita. 
tive determination of iodine, founded upon the decomposition 
of the permanganate of potash by iodide of potassium. An 
neither chlorine nor bromine e"hibits the same reaction, this 
method would appear to be the best for �he quantitative 
analysis of iodine compounds. Take a solution of an iodine 
salt, add a little sulphuri� acid to neutralize the excess of 
alkali, or render slightly alkaline by means of carbonate of 
potash or soda ; then heat to gentle boiling in a beaker glass, 
and gradually add a solution, composed of 2'5 grammes per­
manganate of potash dissolved in 497'5 grammes distilled 
water, until all of the iodide of potassium is decomposed. 
The quantity of permanganate consumed will give the 
amount of iodine, for every gramme of it represents two 
milligrammes of iodine. T " e  accuracy of the analysis is not 
destroyed by the presence of bromine or chlorine in the solu 
tions. 

A NEW GAS BURNER. 
A new lamp, similar to a Bunsen burner, and called a forge 

lamp, has been introduced in London, by Delheid & Berge. 
It consists of a candle burner, over which is put a tube as in 
the Buns(Jn burner, but with this difference, that the cylinder 
is larger and always end" below the opening of the gas jet, 
so that the air enters below the jet, and on all sides of it. As 
soon as the gas mixed with air is lighted at the top of the 
cylinder, a powerful draft is at once produced, giving the 
effect of a blowpipe flame. To obviate the flickering of the 
flame, an outer cylinder is soldered to the inner, in such a 
way that the air, before it reaches the inner tube, must pass 
through the (luter. This �erves the double purpose of keep­
ing the apparatuB cool and of heating the air before it mixes 
with the gas, by which the caloric effects are largely in­
creased. The gas is entirely consumed, and the draft of air 
is said to be as great as if produced by a bellows. The heat 
is much greater than in an ordinary Bunsen burner, and the 
apparatus is remarkably simple. 

SUITABLE MUCILAGE FOR PABCHMENT PAPER. 

The difficulty of pasting edges of parchment paper toge. 
ther has seriously interfered with the employment of this 
material for many purposes. The enormous consumption of 
the celebrated pea sausage during the recent war in Europe, 
occasioned an unusual demand lor suitable packing cases. 
As 100,000 sausages were manufactured daily, the supply of 
entrails was wholly inadequate to meet the demand, and 
many experiments were made with parchment paper, until 
Dr. Jacobsen succeeded in inventing a glue that would with­
stand hot water, and was entirely suited for the purpose of 
making watertight joints. One firm is reported to have made 
more than a million cases in the course of a few months, and 
as many as 150 workmen are kept constantly employed. 
Several layers of parchment paper are placed upon each 
other, and in this way imitation parchment is prepared for 
bookbinding. It is also probable that elastic gas tubing 
could be maae of the same material, and that an extensive 
use would at once arise for paper bags impervious to mois­
ture . and for wraps for all kinds of delicate goods. It would 
be well for some of our inventors to study up this subject. 

_ .•. -
A survey was made of the river, from the rock bluffs near 

Belmont, extending seven miles, to a point below the city, 
and its low and high water channels carefully examined. 
The fall in the low water channel, for that distance, was 
found to be uniformly 82-100 of a foot per mile. This chan­
nel is very tortuous, crossing the bed of the high water chan­
nel four times within the space surveyed. '1'he axis of the 

IN recompense for the short duration of life entailed by 
SOll'e occupations, it must be regarded as a consoling, almost 
a sublime fact, that labor, in general, does not tend to shortl'n 
life, but rather, by strengthening the body, to lengthen it ; 
while idleness and luxury are preductive of the same results 
as the most unhealthy occupations, 
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Illlproved Feed C ntter. 

The combination of devices, shown in the aunexed en­
graving, renders the machine illustrated a most efficient, as 
well as simple and durable, implement. We have seldom 
met with an agricultural machine wh,ch seemed, in all res­
pects, more adapted to the purpose it was intended to sub­
serve. The feed cutter is a machine that should be on every 
farm, and the inventor of the one we are about to describe 
has evidently comprehended the requirements of farmers in 
this respect. The feeding apparatus i� one of the principal 
features of tho invention. Its operation is as follows : 

A lug, A, is attached to the knife plate. As this plate is 
actuated by the hand in cntting the forage, the lug lifts the 
end of a pivoted har, B. To the hal', B, is pivoted a ratchet 
bar, C. This har is bent at right angles and toothed, as 
shown, so that the teeth of one end engage the upp r ratchet 
wheel, D, and the lower teeth actuate the 
lower ratchet wheel. These wheels are res­
peeti vely attached to the feed rolls. The ef­
fect of this arrangement is, that the operator 
cun gage his feed exactly as he wants it 
while cutting, the amount of feed heing re­
gulated hy, and depending upon, the motion 
of the knife plate. The higher the latter i s  
lifted, the greater will he the feed, and vice 

'Ve1'8(t 
The upper feed roller is held down upon 

the hay or other material to be cut, hy means 
of a wooden spring, E, which acts through a 
crosshead and vertical hars, F. 

The feed rollers are furnished with suita­
ble hlade� and points with which to grasp 
an<l carry forward the materials to he cut, 
and also to hold them firmly so that they 
will not he drawn out of place hy the press­
ure of th e cutting knife. 

The cutter har, at the point where it is 
pivoteu to the fulcrum, is compressed he­
tween an armed washer of large size secured 
by a nut, and a friction compress tightened 
by a thumh screw, so as to force the knife 
al ways to move close to the face plate, allow­
ing no chance for it to spring off from the 
suhstance to he cut. 

The auvantages gained, in addition to those 
alrmLdy stated, are, a hroad guide plate for 
the knife ; the closeness with which the knife 
holds itself to the face plate ; and the auto-
tomatic feed arrangement, by which the dan 
gel' and labor of feeding hy the hand of the operator is avoided. 

The machine is covered by two patents, obtained through 
the Scientific American Patent Agency, dated respectively 
Doc. 1, 186D, and Nov. 15, 1870. Address the patentee, G. S. 
Garth . for territorial rights and further information, at Mill 
Hall, Clinton Co., Pa. Pa., Md ., and D. C., are not for sale. 

_ .•. -
RE·VACCINATION--GLYCERIN LYMPH. 

The great prevalence of smallpox in Europe and this coun­
try, at the pre�ent time, has led to a re-examination of the 
statistics of vaccination. It has been found that no re-vacci­
Jtated person has heen admitted into the London hospitals, a 
fact which speaks volumes in favor of the practice. 

Another peculiarity is now recognized, and that is, that 
vaccination previous to the age of puberty cannot be relied 
upon a� a protection afterward, and that therefore children 
should he re-vaccinated when they have passed the houndary 
between childhood and adult age. 

prussia is avowedly the country where regular re-vaccina­
tion is most generally practi sed, the law making the precau. 
tion ohligatory on every person, and the authorities conscien­
tiously watching over its performance. As a natural resnlt 
catics of small pox are very rare. It has, however been objected, 
there as here, that lymph is scarce. To make the most of 
such lymph as there is, Government has tried its application 
when mixcd with glycerin, and the result was so successful 
as to lead to a puhlic recol)1mendation of the mixture to offi­
cial vaccinating surgeons. The manner in which the glycer­
in lymph is prepared is thus described hy the Reichsan­
zeiger: Tho pustnles of a healthy vaccinated person are open­
ed with a needle, and the effluent matter carefully removed 
hy means of a lancet, the same instrument being gently ap­
plied to assist the efflu.x. The lymph is then best placed in 
the hollow of a watch glass, and there is mixed with twice its 
qua�tity of chemically pure glycerin and as much distilled 
water. The liquids are thoroughly well mixed with a paint 
brush. The mixture may be preserved for use in capillary 
tubes or small medicine glasses. The lymph thus procured 
is considered equal in effect to pure lymph ; care must, how­
ever, he taken to shake it before use. As the same quantity 
that now suffices for one is thus made to suffice for five, the 
discovery onght to he extremely useful in crowded cities like 
ours. 

- '-' -
E l eetrotypy---Imitation ot· L eather. 

Jdtutifi, 
morocco, seal, . and other skins. by means of electro deposited 
copper rollers, has now become an established branch of 
leather manufacture.  The fine grain of the most rare and 
valuable skins can hy this process he reproduced at a merely 
fractional cost, as compared with the ordinary inferi'lr imita­
tions. The system may he briefly described as follows : An 
ordinary machine roller is fitted with a mandrel, upon which 
is deposited, by a new process, the copper facsimile. The 
latter is an exact copy of any rare or choice skin required to 
he reproduced, and it is only by a recent improvement in 
electrotyping that the difficulty of depositing from such a 
suhstance as leather has been surmounted . An ordinary 
skin can thus be impressed with the beautiful surface of mo­
rocco skin, even to the finest variations of grain, and several 
thousand may he copied hy one deposit. In all cases the 
actual skin required to be copied must be sent. '1'hese roll-

GARTH'S FEED CUTTER. 
ers are supplied ready for the machine : or, if preferred, 
manufacturers may send their own mandrels and have the 
facsimile deposited thereon. 

- - -
BORING AND MORTISING MACHINE. 

Our engraving is a good representation of a boring and 
mortising machine, invented hy Arthnr O'Neal, of Hyde 
Park, Mass. As will he seen, it is simply the adaptation of 
an old principle to driving a gang of augers instead of a 

350 rooms, and six smaller ones, as well as nearly 2,000 
houses, were utterly broken in pieces. The deaths are 
known to amount to 2,293 people. The influence took a cir· 
cular direction, and covered 400 miles of ground. Our read­
ers will understand the effect of this visitation on such a 
people as the Chinese, whose superstition and credulity are 
proverbial. 

_ .•. -
THE GOVERNMENT OF NEW YORK CITY. 

The rapidity of the growth of population and wealth in 
New York city naturally makes its inhabitants an:Kious that 
its administration be conducted in the best, wisest, and most 
economical maImer. All Americans are proud of the Empire 
City, and we natives especially hope to see it the best gov­
erned city in the United States. 

Of the importance of the city, and the magni­
tude of its interests, the annual message of 
the Mayor, just published, gives us opportu­
nity for judging. The population is declared 
to be 942,252 souls, the amount of property, 
real and personal, valued for taxation is 
$1,075,000,000, and the taxes for the year, 
$23,300,000. The imports from other countries 
amounted to over $300,000,000, and the cus­
toms duties collected to over $140,000,000. 
The exports from the port of New York 
were about $300,000,000. These are imposing 
figures, showing that the commercial interests 
of New York will alone suffice to place the 
United States high in the category of nations. 

For the comfort and well being of its vast 
population, 460 miles of streets, 340 miles of 
water pipes, and 275 miles of sewers, have 
been constructed ; 19,000 gas lamps have been 
erected ; and nearly 1 ,300 cars and omnibuses, 
and 94,000 carriages, licensed and private , 
traverse the streets daily. 

The area of New York city comprises about 
22 square miles, with a frontage to the Hud­
son and East Rivers of 29 miles. Of the neces­
sity for the reconstruction of the whole water 
frontage, we have spoken at length in a re­
cent article, as well as of the plans under con­
sideration, and the manner of carrying them 
out. In respect to public improvements gen­
erally, the Mayor states that the city could be 
liberally ornamented and beautified, as well 
as rendered more subservient to the public 

convenience, by an expenditure of $20,000,000 during the next 
three years. and that the increased value of property would 
lighten the pressure of taxation by better distribution of its 
incidence. The property belonging to the city is stated at 
$267,000,000, while the outstanding debt is only about 
$80,000,000. There is no wonder, then, that the savings 
banks and other monetary institutions in search of unques­
tionable investments, which are accustomed to prefer securi­
ties that are backed by real estate, invest largely in bonds 
of the City of New York. 

- .-. -
The Marks Crom Small Pox. 

The painful and malignant disease, which has lately, thanks 
to uncleanliness and the disregard of the most ordinary pre­
cautions for the preservation of health, made such a change 
in the bills of mortality in this conntry and in Europe, calls 
to mind several of the remedies which are reputed to have 
the virtue of preventing the disfiguration of the skin. Among 
others, the Sarracenia purpurea was introduced into Eng­
land. This plant is familiar to the natives of South Caro­
lina, and is used by them internally, in the form of infusion, 
or decoction, for the cure of the same disease. It is a tonic, 
slightly stimulating, and is useful in cases of dyspepsia, wa­
rerbrash, and abdominal distension. There is another, well 
known in India, the leaves of which are used by the natives 
to cover the bodies of sufferers for the above mentioned pur­
pose. Dr. Wright says that " the leaves, beaten into a pulp 
and externally applied, act like a charm in re,moving the most 
intractable form of psora and other pustular eruptions." 
This plant is the Melia Azadir-achta of Linnreus, and is called 
pride oj India, pride oj Ohina, or bead tree. It is fonnd, also, 
in our Southern States. It is, when taken internally, cathar­
tic, emetic, and a powerful vermifuge ; hut its use, as de­
scribed by Dr. Wright, does not appear to be known in this 
country. We look with interest for the results of experi­
ments with it for the purpose of lessening the terrors of 
small pox. 

- .�. -

single one. The power i s  first transmitted t o  the central 
anger, and from its shaft to the others hy means of gearing, 
the two outside ones having their twist and cutting' edges in 
the opposite direction from the middle one. 

. _ -
Tremendo ns Earthquake i n  China . 

'rhere i� not It doubt hut that this is an age of imitations ; 
and the sham is sO' often taken for the real that even judges 
themselves have been misled. In manufactures there is such 
a constant demand foi something new that the best energies 
arc severely taxed to meet the requirements of the hour, and 
it i� surprising to many how promptly this craving is satis­
fied. As an instance of the extending power of the imitator's 
art, we have noticed that Messrs. Elkingt�n and Co., of 
Birmingham, have arranged to produce, by the electrotype 
p rocess . imitations of the choicest grains of leather. They 
say Ihat the Rystem of p:oducing leathers in exact facsimile of 

The neighborhood of Bathang, in the district of Sechuen, 
the central western province of China, has been devastated 
by one of the most appalling earthquakes of modern times. 
On April 4th, the earth trembled so much that houses and 
public buildings were thrown down and destroyed. Volcanic 
fire hurst forth from fissures in the ground, and tempests of 
wind increased the destructive power of the flames. The 
subterranean thunder continuei to be heard for three days, 
and the whole district was rocked like a vessel at sea. The 
disturbance lasted for ten days, after which the motion suh­
sided. Be�ideR large public buildings, a temple containing 

SINGER'S SEWING MACHINE IN ENGLAND.-Arrangements 
have been made for the extension on a large scale of the 
Singer Sewing Machine Company's manufactory in James 
street, Bridgeton. Building operations have already been 
commenced, and the additions contemplated will give about 
25,000 square feet of extra floorage, thus affording employ­
ment to 300 additional hands. The new premises are ex­
pecteu to he finished and ready for occupation by August. 
The factory will then be capahle of turning out fully 1 ,400 
machines per week, being nearly double the present average 
production ; while the total number of hands employed will 
be very little s}.ort of 1 ,000. These extensions will necessa­
rily involve a large addition to the existing plant, and a lot 
of new machinery is about to be introduced for the medium 
or No. 1 machine. It is said that the Singer machine ftlctory 
at Bridgeton is now the largest in the United Kingdom, and, 
in its enlarged form, it will compare favorably with some of 
the colossal establishments on the other side of the Atlantic. 
-Engineering. 
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CLOSE OF ANOTHER VOLUME. 

The present number completes the Twenty-fourth Volume 
of the New Series of the SCIENTIFIC AMERICAN. 

As we write, our subscription list is larger than at any 
other period in the history of our popular journal, and it is 
still growing steadily and healthfully, without any special 
exertion on our part, except that always made to render our 
paper the best popular scientific pubiication in the world. 

By comparing the index of the present volume with those 
of preceding volumes, it will be seen that a considerably 
greater variety of subjects has been discussed than in any 
other volume. We have labored earnestly to please and in­
struct our readers in the selection of topics as well as in 
their treatment, and we have every reason to believe we 
hal'e succeeded. 

'['he hearty friendship to our enterprise, evidenced in the 
warm praises received from our numerous correspondents, 
encourages us again to appeal to our readers for their co­
operation in extending the usefulness of the SCIENTIFIC 
AMERICAN, by inducing others to subscribe for it. While 
our paper is, we believe, the best of ..its class, we know it to 
be the cheapest ; and no man can invest money more profita­
bly than in securing such a fund of practical and useful in­
formation as we annually furnish. 

'['he departments of " Queries," and " Answers to Corres­
pondents," is, under the present plan of conducting it, elicit­
ing a large amount of practical information upon the whole 
range of industrial arts. We hope our correspondents will 
continue their favors and aid us in ultimately making this 
one of the most valuable features of our paper. 

With these remarks we pass on to the next volume,. pledg­
ing that our efforts shall be put forth unremittingly to main­
tain and increase the value of the SCIENTIFIC AMERICAN 
and to sustain its reputation. 

_ .• ' .  
THE LAST SIX MONTHS OF CHEMISTRY. 

In turning over the leaves of our last volume, to see what 
has been done in the line of chemistry, we do not come across 
the record of any startling discoveries, but we fi nd a very 
satisfactory condition of things in the various laboratories of 
the worla, and there is abundant proof of unusual industry 
among scientific men. It is pleasant to see that the ranks of 
scientific laborers have not been so largely thinned by death 
as they were a year ago. Very few men of distinction have 
been summoned away during the last six months, and the 
biographical sketches of these few have found suitable place 
in our columns. Conspicuous among those who have closed 
their labors may be mentioned Professor Wetherill, ·William 
von IIaidinger, and Professor Staedeler. 

The efforts of chemi�ts have been chiefly directed towards 
increasing our knowledge of the properties of substances pre­
viously discovered. This is in accordance with the humani­

Jdtntifit �tUttitan+ 
not occupy the time of our readers with a repetition of the 
accounts already given of the leading investigations, but it 
may be worth while to recall to mind a few improvements 
that have been made, in order to encourage original workers 
to make renewed exertions to round up and complete certain 
desired inventions. 

A cheap method of making hydrogen was Buggested by 
Du Motay, the same chemist who has enriched our knowledge 
of the manufacture of oxygen, which consists in heating 
slaked lime with some carbonaceous material. It looks like 
a cheap and easy way of procuring a gas that would have ex­
tensive application in the arts, if it were available in unlim­
ited quantity. When we have hydrogen in abundance, we 
can easily carburet it, and it would be a singular thing in­
deed if some day our illuminating gas were to be made out 
of water combined with slaked lime, and the distillation of 
coal were to be confined to the production of tar derivatives 
and aniline colors. 

Our knowledge of hydrate of chloral has been much ex 
tended. A good deal of contradictory testimony exists in 
reference to it, and we are now going through the doubtflll 
stage, in which the skeptical refuse to believe, and the credo 
ulous are much disturbed in mind. We have taken pains to 
give both sides a fair hearing, and the summing up of the evi· 
dence lead us to think that as a hypnotic the hydrate of chlo­
ral is one of our most useful remedies ; but it ought never to 
be applied without the knowledge and c�nsent of the best 
medical authority. The employment of chloral as a reduc� 
ing agent, in many chemical proces�es, is novel, and bids fair 
to become a very important one. The incidental products 
growing out of its manufacture on a large scale, have also 
found an use in the dye vat, so that our knowledge of this 
subject has decidedly increased during the past six months. 

The increasing demand for albumen has occasioned more 
than the usual activity in the searcH for new sources of sup­
ply. While merchantmen look to far off islands, frequented 
by wild birds, the chemist examines home products, and finds 
in the blood a supply of albumen, that ought to be better 
economized and more largely used than it has hitherto been. 
Blood albumen is becoming a large article of manufacture, 
and some specimens we have seen are but little inferior to 
the best product of the egg. The sugar refiner, the photo­
grapher, the calico and aniline printer, consume large quan· 
tities, hence the attention bestowed upon tbis branch of in­
dustrial chemistry. 

Beet sugar and grape sugar, two industries of the first im­
portance, have received extraordinary attention of late, and 
they are likely to develop into sources of wealth to those who 
enter upon them with adequate knowledge and proper cau­
tion. In a country where corn is grown in such enormous 
quantity as on the prairies of the 'Vest, gra'}e sugar made 
from starch ought to become an article of export. Its uses 
in the arts have increased wonderfully, and the demand for 
it is likely to advance just in proportion as a popular knowl­
edge of its value is further disseminated. Beet sugar is un 
dergoing experimental examination, as we have shown, and 
bids fair to assume importance in this country as well as in 
Europe. 

The artificial production of cold by chemical means has 
been considerably studied, and we have published all that has 
been made known on the subject. The most successful 
agent thuR far appears to be ammonia, and it is peculiarly 
fortunate that this cheu.ical product can now be obtained 
very cheaply and in large quantities. Ammonia, as a motive 
power and as a refrigerating agent can justly claim the at­
tention of all experts. It is only a fflW years since the first 
organic compound was made by artificial means. The an­
nouncement of the discovery was e verywhere greeted with 
profound attention, as the thought was near that at some 
future time we should be able by synthesis to make puch 
rare and valuable medicines as quinine, morphine, codeine, 
and narcotine. Within a few months we have been able to 
give an account of the artificial production of coniine. one of 
the alkaloids, and this discovery off r8 encouragement that 
we are making progress towards the grand result indicated 
above. 

The use of chlorine gas in metallurgical operations, although 
suggested some years since, has recen.tly been brought more 
prominently before the public in connection with the tough 
ening and refining of gold. As the production of chlorine 
gas can now bit economically accomplished on a large scale, 
more particularly by Deacon's process, the attention of chern 
ists is more than ever directed towards it, and there appears 
to be little doubt that it will obtain extensive use in the sep­
aration of many metals. The rare elements, silicon and 
aluminum, are more readily Jbtained from chlorine com­
pounds than in any other way, and it is probable that gold 
will  hereafter be refined by the use of this gas. 

The applications of glycerin have gone on increasing, and 
especially for nitro· glycerin and dynamite we note for it an 
unusual demand. The chemical nature of glycerin, its boil­
ing point, its solvent properties, and the temperature of its 
distillation, have been made the special subjects of inquiry 
during the present year, and much progress has been made . 

Another chemical product, called carbolic acid, has been 
subjected to numerous experiments until it has become an 
important article of commerce. 

From this hasty summary, it will be apparent that chem­
ists have not been idle, but have contributed a fair share of 
our general stock of useful knowledge. 

_ ._- -
PAINE'S ELECTRO·!IOTOR. 

tarian spirit of the age. The tendency now always is to make We recently published a series of engravings illustrative 
practical use of everything-in other words, to turn it to good of the above improvement, together with such information 
account-and in this pursuit the chemists have been unusual- , as haa reached us concerning its actual and anticipateu per­
ly successful since the commencement of the year. We can formances. We were a little fearful that our estima,tes al-

though derived from good sources, might be considered by 
the parties in interest as somewhat overdrawn. But it ap 
pears from a letter from Mr. Paine, which we elsewhere pub 
lish, that instead of over-estimating we have greatly under 
rated the capacity and merits of his alleged discovery. 

He states that the electric engine now running at Newark, 
N. J., has been in constant operation for eight months, run­
ning nine hours a day, doing a duty of 67,000 foot-pounds (a 
little over two horse-power) with a consumption of only three 
ounces of zinc per day-a cost of less than two cents. 

In previous articles in our columns bearing upon the sub­
ject of electro-motors, calculations have been given, showing 
that the mechanical equivalent for twenty-two pounds of 
zinc, or the consumption of that quantity of zinc in such a 
manner that its total mechanical effect could be realized, 
would be a duty of two horse-power maintained for nine 
hours. Between these calculations and Mr. Paine's state 
ments, there is, consequently, a very wide difference. 

Mr. Paine further tells us that he expects to realize from 
his new engines a force of sixty-seven millions of foot-pounds, 
or two thousand horse-power, at a cost of three grains of 
ziuc ; and that he will be able to dl i  ve the largest ship afioa 
(the Great Eastern, we suppose) by means of a single Bunsen 
quart cell, with a velocity only limited by the strength of the 
vessel. One hundred and fifty miles an hour will be a mod 
erate velocity, according to Mr. Paine's science, for the future 
speed of the great ship. 

With these wild dreams for a basis, it would seem like a 
difficult undertaking for the Paine Electro-Magnetic Engine 
Company to find purchasers for their scrip. But Mr. Paine 
aSSllres us that he has secured a chosen band of adherents 
composed of " men that you and I cannot mislead." We 
conclude that every bubble, like the dog, must have its day 

We have not space to discuss Mr. Paine's turpentine ligh 
which he gives us to understand still flickers, although, as a 
sensation, it long ago burned out. 

.. _ -
THE INAUGURATION OF THE MORSE STATUE. 

'Ve do not believe there was a single right feeling individ 
ual in the entire civilized world who did not feel a glow of 
pleasure wheJ;! it was announced that the telegraph operators 
of this country intended to erect a statue in Central Park, in 
honor of the venerable Professor Morse. 

They gave their dollars, and procured the statue, and the 
inauguration took place last week, too late for notice in our 
last issue. 

The ceremonies were of great interest. Speeches-of 
which that of the venerable Professor himself, which we 
give in another column, was the best of all-together with 
poetry and music, crowned the occasion, and thousands gath 
ered together to show their appreciation of the event, and of 
him in whose honor the statue was erected. 

The following was the order of -exercises in the Park : 
1 .  Music by the U. S. Band, of Fort Columbus. 
2. Introductory address by Gov. Hoffman. 
3. Unveiling the statue by His Excellency, Gov. Claflin, of 

Massachusetts, and Hon. William Orton . 
4. Music. 
5. Inaugural address : William Cullen Bryant. 
6 Reception of the statue by Hon. A. Oakey Hall, Mayor 

of the City of New York. 
7. Music. 
8. Prayer by Rev. Stephen II. Tyng, D. D., rector of St 

George's, N. Y. 
9. Doxology, by band and people. 
In the evening, the Academy of Music WI:lS crowded by in 

terested citizens. lIon. Wm. Orton presided. Professor 
Morse sat at the right of the stage, the observed of all oh 
servers. After speeches by Messrs. Orton and Dr. George B 
Loring, of Boston, the following telegram was dispatchea to 
the telegraphic fraternity throughout the world : 

" Prof. Mor8e sends greeting to those of the telegrapltic fra 
ternity throughout the world. ' Glory to God in the highest 
peace on earth and good will to men.' " 

Miss S. E. Cornwell, who transmitted the first message ever 
sent by the Morse system also t unsmitted this message, and 
Prof. Morse telegraphed his own signature, as the closing 
act of his telegraphic career. Tbe utmost enthusiasm pre 
vaiIed, and a more fitting tribute of a grateful people to a 
public benefactor never took place in this city. 

_ .... -
FLYING MACHINE. 

The famous old Novelty Works, in this city, once a scene 
of constant activity, now present an aspect of desolation 
The machinery is all removed, and the entire floor of the 
principal building is empty, save that in the center stands a 
flying machine. 

'Ve know not who is the inventor of this machine. The 
watchman of the premises told U5 it had been left to its own 
devices for six weeks or more, and, strange to say, that i 
had proved a failure. A watchman's judgment, however, is 
not generally very reliable on such matters, and as ou 
questioning failed to elicit any knowledge of the principlcB 
of the device, we examined it minutely ourselves. As many 
of our readers are interested in the subject of aerial navi 
gation, we place before them a description of the mech­
chanism. 

It is designed to be driven by steam. A two ·horse power 
vertical boiler is supported in a light frame at the bottom 
of the machine. At one side of the top of this frame is 
placed one of Root's rotary engines. On the shaft of this 
engine is a miter gear, which meshes into two others, one 
at the top and another at the bottom of the gear on the en­
I:ine shaft. 'rhe two driven gears are respectively keyed to 
a solid shaft a:J.d It hollow �aft, the former rilling vertically 
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through the latter. Thus equal but reverse motion is se· For Sale.-An mterest in a Patented Propeling Wheel for I REAPING AND MOWING MACHINJil.-1V. A. 'Yood, HOOSick Falls, KI Yo 

REFINIXG SUGAR. -R. 'V. B ender, BostON, Mass. cured in the two shafts. Canal Boats ; or wanted, a partner with means to bring it before the New 
STEA}I ENGINE. -G. II, Babcock , New York city . 

Each shaft carries a propeller screw made of light metal ­
lic frame work, with blades of canvas stretched over skele­
ton frames of iron. The arms of the wings or blades are of 
hollow brass tubing, tapering .from their junction with the 
shafts to the extremities of the wings. 'fhey are braced 
laterally and vertically by small iron rods. We j udge the 
diameter of the counter propellers thus formed to be about 
twenty feet. 

The object of giving them reverse motion is evidently to 
prevent the machine from spinning around on its vertical 
axis, as would be the case if only one propeller were em­
ployed. 

'fhese propellers must, if revolved rapidly, exert consider­
able elevating power, but the weight of the machine is 
evidently greater than their capacity, unless they are re 
volved at a velocity that would break some part of the 
machinery. 

We long ago said that the solution of the problem of fly­
ing machines would be found in the discovery of materials 
of combined strength and lightness, yet unknown to science, 
and also in the invention of a motor having a power, in pro­
portion to weight, comparable to that of the pectoral muscle, 
of birds. 'fhose who seek success in aerial navigation must 
first solve these preliminary probJems, which, as every ex­
periment in artificial flight demonstrates, are yet without 
solution. 

- .-. .  
THE EAST RIVER BRIDGE .···REPORT OF THE CHIEF 

EN GINEER. 

Each step in the progres<; of this great structure increases 
public confidence in its ultimate successful completion, and 
demonstrates the ability of the controling mind in charge 
of the work. It is evident that the mantle of the late John 
A. Roebling, to whose genius the plan of the bridge is due, 
has fallen upon the shoulders of his son, Col.W. A. Roebling, 
who is now the Chief Engineer. 

The reports made by this gentleman are characteristic of 
the man. They are like him in the absence of all attempt at 
vain display of technical knowledge; and in reliance upon the 
merits of actual performance as a basis for enduring reputa­
tion. When errors have been committed, they are frankly 
acknowledged ;  and where successful experiments have been 
tried, they are set forth in a moderate statement of facts, 
without undue elaboration, or any attempt at self-glorifica. 
tion, all the more praiseworthy as coming from a man who, 
though comparatively young, is buUding a monument to his 
own genius that will rank as one of the greatest, if not the 
greatest, of the gigantic works of the age. 

One of the topics discussed at greatest length in the re­
port, is that of the blowing out of the east caisson, " the 
legitimate result," as Mr. Roebling himself states, " of care­
lessness, brought about by an over confidence in supposing 
that matters would take care of themselves." 

Our readers will find the account of this occurrence in 
another column, extracted from the report. As a graphic 
description of a very exciting and alarming event, it is scarce­
ly inferior to anything we have met with. 

We shall. as occasion offers, give further extracts from this 
interesting document. 

. '  •. . 
WHITEWASH FOR OUTSIDE WORK.-Slake half a bushel 

of lime with boiling water, keeping it covered during the 
process. Strain, and add a peck of salt, dissolved in warm 
water ; three pounds of ground rice put in boiling water, and 
boiled to a thin pabte ; half a pound of powdered Spanish 
whiting, and a pound of clear glue, dissol fed in warm water ; 
mix well together, and let the mixture stand several days. 
Put it on hot. 

All tbe Leading Newsp a p ers 

York State C anal Commission. Address H. F. Fentoll, Cleveland, Ohio. 

The Patent for the best Hydrant, or Fire Plug ever invented, 
for sale. For descrlptlons, terms,etc., address Lock Box 356,Lockport,N. Y .  

Wanted.-A practical Mechanic, of experience, as foreman of 
a Door, Sash, a n d  Blind Factory. Address Door, Sash , and Blind Co. 
Box 229, Columbns, Ohio. 

\Vanted.-The latest improved Machinery for manufacturing 
Horse Shoes, Horse NailS, Cut Nails, Pressed Spikes. Full particulars as re· 
gards capacity,etc.,with lowest cash price. Address A. B . ,  Box 83,Perth,Ont . 

Oak Tanned Leather Belting and Manufacturers' supplies. 
Greene, Tweed & Co. , 18 Park Place. 

Diamond Carbon,of all sizes and shapes furnished for drilling 
rock, sawing and turning stone, conglomerates, or other hard substances 
also Glazier's Diamonds, by J ohn Dickinson, 64 Nassau st. , New York. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

Fo)" the best 15-111. swing Screw Cutting Engine Lathe, for the 
least money, address Star Tool Company, Providence, R. I. 

Railroad Bonds.-Whether you wish to buy or sell, write to 
Ch-lrles W. Hassler, 7 Wall street. New York. 

Experimental Machinery and Models, all sizes of Turned Shaft­
ing, Paper Box, Paper Collar, and Bosom Plaiting MachInes, Self& operat& 
Ing Spinning Jack Attachments. W. H. Tolhurst. Machine Shop, Troy, N. Y. 

STEA",I EN(HNE .-J . Brandt, R. Lehr, B altimore , Md " and C. G. Fishel', T 
C. Brecht, W ashington, D . C .  

TRANSPORTING LIQUIDS. -W. G .  Warden, Philadelphia, Pa. 

F oreign Patent s .  
The popUl ation o f  Great Britain, i s  31 ,0CI0,OOO j o f  France, 37/X)O,OOO Bc I .  

gium, 5,000.000 ; Austria, 36,000,000 j PrUSSia, 40,000,000 ; and BllSsifl., 70,OOO,00J I 

Patents may be secured by American citizens in all of these countries . 
Now is the time, While business is dnll at home, to t ake advantage of these 

immense foreign fields. Mechanical improvements of all kinds are al ways 
in demand 111 Europe. There will never b e  a better time than the pn-'clell t 
to take patents abroad. We have reliabl e bUSiness connections with th e 
prinCIpal capitals of Enrope. A large share of all the patents secured 

n foreign countries by Americans are obtained through our Agency. Ad 

dress MUNN & Co . , 37 Park Row, New York. Circulars, with full infol' m a  
t i o n  on foreign patents. furnished fre e .  

to-
SPECIAL N O  Tfj,.-Thi8 column i 8  de8igned/or the general intere.,t a>ul in· 

struction of our rearler8, not for gratUitous replie8 to que8tl:on8 Of a purely 
bU8iness or personal nature. We w ill pu!JZ"sh 8ltt.:h inqttirl e8, howelJPr, 

when paid for as advertt8ement8 at l 'OO a  line, .under the head Of " Business 
and PerifonaZ " 

ALL relerence to back numbers mU8t be by Volume and paae. 

LIQUID GLUES.-S. F. (query No. 8, May 27th) can make an 
:Steam Watch Case Manufactory, J. C. Dueber, Cincinnati, excellent liqnid glne by dissolving his glue in nitric ether . Thc ether wil l 

Best Scales.-Fair Prices. Jones, Binghamton, N. Y. 

Ohio. Every style of case on hand, and made to special order. only dissolve a certain amount of the glue : conseqnently he need have no 

L. & J. W. Feuchtwanger, Chemists, 53 Cedar st., New York, 
manufacturers of Silicates of S o d a  a n d  Potash, a n d  SO.l.uble Glass. 

For Hydraulic Jacks, Punches, or Presses, write for circular 
to E. Lyon, 470 Grand st. , New York. 

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

For min�ng, wrecking, pumping, drainage, and irrigating ma­
chinery, bee advertisement of Andrews' Patents in another column. 

The new Stem Winding (and Stem Setting) Movements of E. 
Howard & Co. , Boston. are acknowledged to b e, IU all respects, the most 
desb'able Stem Winding Watch yet oifared, either of European or Ameri­
can manufacture. Oifice, 15 Mai den Lane, New York. 

Belting that is Belting.-Always send for the Best Philadel· 
phia Oak- Taane<l, to C. W. Arny, M anufacturer. 3Jl Cherry st. , Phil'a. 

Hend your address to Ho ward & Co., No. 8:33  Bro:1dway, New 
York, a :1 '1 by rJturn m lil Y.JU wHI r3c �ive their D J3CriptiYJ Pl ica List o f  
Waltha :n Watch:!3.  A l l  Pl'iCi33 r e j ::l J � cl  sin '3e  E� abrllary 13t. 

Ashcroft's Low VVater Detector, $15 ; thousands in use ; can be 
appUe i for l a B  t:l� .l $l. N J..n'33 o f  c C) : p Jrati:Ju� havi :l,g' thirty iu use can 
be given. S3ad or circular. E .  H. Ashcroft, Boston,  Mass. 

To Cotton Pressers, Storage Men, and Freightera.-35-horse 
E ngine and Boiler, with tw') Hy..lra.ulic C () tto� Pl'J3333, c apa.�le of press· 
ing · 13 bales an h l) U r. Ma.chinery first clags. Price extremely low. Wm, 

D. Andrews & Bro. , 4U Water st. New York. 

fears about making the solution too tbick. The glue thus made is abont 

the consistency of molasses, and is doubly as tenacious as that made with 
hot water. If a few bits of india-rubber, cut into scraps the size of a buck 
shot, be added, and the solution allowe d to stand a few days, b eing stirr ed 
frequently, it will  be all the better ; and will  resist dampness twice as w e l l  
as g l u e  made with water. The b e s t  liquid gl ue t h a t  I h a v e  a n y  knowledge 
of is made as follows : Take of gum shellac three parts, caoutchonc (india· 

rubber) (lne part, by weight. Di<;solve the caoutchouc and shell ac, in 

separate vessels, in ether free from alcohol, app lyi ng a gentle hc at. When 
thoroughly dissolved, mix the t wo solutions, and k e c p  in a bottle  tightly 
stoppered. This glue is called marine glue, and resists the action o f  water 

both hot and cold, and most of the acids and alka.lies. Pieces of wood , 

leather or other substanc3s, joined togetue r  by it. will part at any oth e r  

point than a t  the j oint thus made. If the glue b e  thinned b y  t h e  admix ­

ture of eth �r, and applied as a varnis11 to leather, along the seams wh er e 

it is sewed together, it relJders th e  j oint or seam water tight , and almost 

impossible to separate. The natives of the Maldive and Lacadive isIn-nas , 
and the Malays, of die coasts of B o rneo and Sumatra, have a glue whi(',h 

they make as follo ws : They tal{c the scales of a kind of fis�] , called by 

E nglish aad American sailors,salt water trout (identical with the salt wate r 

trout of tho Gulf of .Mexieo) , and after thoronghly washing them, place thpm 

in a glazed e arth enj ar, which they stopper tightly, and weight �o that it will 

remain nnder water. They put this j ar in a pot of water, and boil i t  until 

the scales are reduced to a semi· transparent viscous mass. This requires 

several hours boiling. C:1.r� should b3 taken that no water or extraneous 

matter, fluid or solid, b e  allowed to get into the j ar with the scales. The 

glue thus made i3 the most teno.cions, and at the same time, the most trans* 

parent and bea.utiful that I have ever Seen. I have made it i n  this country 

from the scales of p :!rch, trout, a n d  b ass. I am inform ed that a. simi l ar 

glue is made from the bh\dders of varlOus ftslles .-F. L. J. ,  of Ark. 

Tin Presses & Hardware Drills. Ferracute Works,Bridgton,N.J. LEATHER FOIt VISE JAWS.-C. A. W. wishes to know the 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
and conveying material by iron cable. W.D .Andrews & Bro,414 Water st.,N. Y. 

best mat erial for s ticking leather to vise j aws . I have uS8d, for years , 

pulverlz .!d rosin on the flesh side of clean dry leather, with entire satis­
faction. -E . J. O. , of N. Y. 

Twelve-horse Engine and Boiler, Paint Grinding Mach inery NOISY GEARS.-If S. R. will make one of his large gears with 
Fee<l. Pumps. two )1 '"tin B ,iler suit.bl e fo r Fis!l Factory. Will. V. An­
drews & Bro . . 414 Water st . ,  New York. 

improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper has one of them. Selling in aU parts 01 the country, C anada, 

Europe, etc. Catalogue free. N. H. Bald win. Laconia, N. H. 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss, 4 to 8 W ater st., oppo81te Fulton FerrYt Brooklyn, N. Y. 

wooden teeth, keeping t h e  w o o j e n  t e e t h  W e l l  lubricated ,v U h  tallow, h e  
will find that i n  place of a noi8Y !rear, he h a s  something that wil l r u n  
smoothly. I have s e e n  large b e v e l  gears, running v e r y  qUietly, made i n  

this way. -A. G. , of lII ass. 

MOTIIS.-If E. A. T. will use gum camphor, red cedar shav­
ings, or spirits of tUrpentine, around the edges of his room under his 

carpet, he will find it a preventive against motlls. -A. G . , of �fass. 

For Fruit-Can Tools,Presses,Dies for all Metals, apply to Bliss BOILS.-W. E. asks for a preventive for boils. He will find 
& W illiams, successor to May & BlisS, 118,  12J, and 1:l� Plymo uth st.  t llrook.  
Iyn.  N. Y. Send for catalogue 

Cold Rolled-Shafting,piston rods,pump rods,Collins pat.dou ule 
compression couplIngs, manutactured by J ones & Langhlins,Plttsburgh,Pa. 

�'or Solid Wrought.iron Beams, etc., see advertisement. 
dress Umon Iron Molls, Pitt,burgh, Pa. , for lithograph. etc. 

Ad-

Carpenters wanted-$10 per day-to sell the Burglar Proof 
Sash Lock. Address G. S. Lacey, 27 Park Row, New York. 

it in  the beech drop, ( EpipJvtg lJ,� Virg niana) a curious littl e plan t found 
only under b e e c h  trees, as it  is  a par asit � of t h e  r o u t  of the beech . It is 

about one foot high, le:llles9, with a root cov�r.�d with short brittle fibers,  

and appears only a short time before frost. which destroys it� prop ertie.':l . 

Make a tea of the whole pla:l t, and drink warm or colli instead of other 

drinks. If used liberally, i t  will rC 'nove boils,  evon aft er they have be­

come painful , and is excellent whenever tho blood is impure . -H. S. ,  O J: 

Ol1io. 

BOILS.-If when \V. E. first sees the little hard red bunch 

Published in the United States may be found on file at the Advertising Agen. Glynn's Anti-Incrustator for Steam Boilers-The only reliable 
appear, he will take a sharp penknife , and cut into it. he will not have 

further trouble ; at the same time keeping his bowels open (not with the 

knife) but by some kind of aperient. I like the saline eft"'�rvescillg aperients 

the best. I am not a physician, but I speak from expcrience. -F. C. J 01 
Mass. 

cy of Geo. P. Rowell & Co. , No. 40 Park RoW, New York. 

The Char(/e for In8ertion under this head ;', One Dollar a Line. If the Nottce,' 

exceed Four Line8. One Dollar ana " Half IIer Line will be charged. 

preventive. No foa.ming, and does not attack metals of boilers. Price 25 
cents per lb. C. D. Fredricks, 587 Broadway, New York. 

The Merriman Bolt Cutter-the best made. Send for circu· 
h lrs. H . . B. Brown & Co . . 23 Whitney ave. , New H aven, Conn. 

l'aft's.Portable Hot Air, Vapor and Shower Bathing Apparatus.  

MORE BOIuS.-Apply a little dampened saleratus, about the 
size of a kernel of wheat, when the boil first shows itself ; let it remaIn aJ! 

hour or thereabouts. -J. G. C.P. , of N. Y. 
Address Portable Bath Co. , Sag Harbor, N. Y. (Send for Circular.) 

NOISY GEARs.-Let S. R. fill his gears tightly with some soft 
The paper that meets the eye of manufacturers throughout Winans' Boiler Powder.-15 years' practical use proves this 

wootl between arms, hub, and rim, and their noise will not trouble him. -
the U nited States-Boston Bnlletin. $� 00 a vear. Adverti.ements 17c. a Une. a cheap, efficient, safe prevention of I'lcrnstations. 11 Wall st. , New York . G . D . , of Va. 

Kansas Brick Machine.-Wm. Whiteford, Kansas City, Mo., To Ascertain where there will be a demand for new machinery NOISY GEARS.-I would say to S. R. that it is a difficult mat-
challenges any manufacturer to compete with his patent machine for mak· 
ing brick faster and cheaper. 

Air Cylinder Graining Machine.-A perfect tod for House 
Painter� and Manufacturers of all kinds of Decorated Ware. Complete 
Machine for $50.00. Send stamp for Circular. The Heath & Smith Manu· 
facturing Co. , 44 Murray street, New York. 

To Manufacturers and Inventors.-We have established a 
General Purchasing Agency for MiSSISSippi. Best references given. Please 
send Circulars and Price Lists. O' Sullivan & Bro. , Jackson, Miss. 

Lyman's Gear Chart, with full directions for laying out the 
teeth of gear wheels, sent for 50 cents. Address Edward Lyman, New 

Haven, Conn. 

Wickersly Grindstones. Mitchell, Philadelphia. 

File Grinders' Grindstones. Mitchell, Philadelphia. 

Ohio Grindstones. J. E. Mitchell, Philadelphia. 

Railroad Law in every number of the RAILROAD GAZETTE. 
For the most perfect Band Instruments in the world, send to 

Isaac Fiske, Worcester, Mass . Illustrated Catalogues free on application. 

Manufacturers of Patent Inserted Tooth Saws, and Saw Mill 
lIIanufacturers, Mnd Circulars to W. A. Helms, Shady Hlll� P. 0. , Hender· 
son County, West Tennessee. 

Soap Stone Packing, in large or small quantities. Greene, 
Tweed & Co . , 18 Park Place. 

or manufacturers' supplies read Boston Commercial BUlletin's Manutactur· 
lUll:" News 01" th e United States. Terms '4 00 a y eal . 

• 
Inventions Patented in En:rla nd by America ns. 

May 16 to May 2\ 1871, inclusive. 

[Compiled from the CommIssioners of Patents' Journal. 

BATTERY GUN .-A. H .  Townsend, Georgetown, Col. 
CAR COUPLING .-J. Crane, Cranford, N. J. 
CARPET LININGS, ETC. -J. R. Harrington, Brooklyn, N. Y .  
COVERING LEATHER . - G .  W .  McDaniel, Georgetown, D . C .  
DECOLORIZIXG SIRUP8.-J. Bro ugh, W .  H .  Gilson, N e w  York city . 
DRESSING LEATHER. -H. C. Havemeyer, New York city . 
ELECTRO -MAGNETIO ENGINES. -H. Paine, Newark, N . J . ,  and M. S. Frost, 

New York city. 
FERTILIZER.-C. Morfit, Baltimore, Md. 
FIREARM .-H. Berdan, New York city. 
GENERATING Gu. -C. D. Elmer, Southold. N. Y. 
HOLLOW WARE . -N .  Thompson, Brooklyn, N. Y. 
HULLS OF VESSRLS .-E. M. Strange, New York city. 
INSULATING WIRR.. -A. G. Day, Seymour, Conn. 
LAMP .-J .  W. Bartlett, New York city. 
NITRO- GLYCRRIN.-H. D. Berrett. Washington, D. C. 
PADDLE WHEEL .-E .  Pratt, New York. city. 
PAPER PuLP.-V. E. Keegan, Boston, Mass. 
PICKING WASTE. -G. Palmer, Rochester, N. Y. 
PREVENTI:NG INORUSTATION .-J. Perkins, Baltimore, Md. 
PRINTING TELEGRAPH. -G. B. Field, E. W. Andrews, New York city. 

w�Alt�1t .. Tlgr'y� �'t�EJ�it;;�fte�, �!'::'yr:,'rfCi
��mball, Pittsford , Vt. , and 

ter for any one to tell the cause of the noisy gears. unless he is p r o ­

Vided with diagrams of at least three t e e t h  of e a c h  wheel. To t e s t  t h e  

gears prop erly, it is as w e l l  to k n o w  t h e  number of t e e t h  on e a ch wheel , 0)' 
their respective diameters and the depth they are gcared at. -J. W. , of Pa. 

PLUlIIB RULE.-To your " Maine Carpenter " it is only neces­
sary to say that the question was " how to make a plumb rUle," not 

whether there was anything better.  At the risk of being called ancient , 
I will say that at times I prefer a plumb rule to a spirit plumb leve1 , par­

ticularly when great exactness is required. The best way �o prove a 

plumb rule is to see that th e edge is straight, and the center line p arallel 

to it ; and it  will then prove ltself most effectually. " That's practical. "  

-J. H. , of N. J. 

DRILLING GLASS.-I have used a tin tube for drilling glass, 
arming it with spirits of turpentine and emery, and manipulating as your 

correspondents describe for brass tubes. The tin tubes work excellently 
in this w ay. -L. H . B . , of N. H. 

N. E.  Y , of Mass.-While it is necessary for canal boat� run­
ning in the Same direction to paBs each other occasionally, thiEi i8 com ­

paratively n{)t of frequent occurrence. The loading or unloading of b o ats 

is not confined to either bank of the canal. Your othet query haA b een 

already answered . 

E. G. H., of Texas.-A life boat with air comp:ntm ent R 
would. by exhausting the air from the compart.ments, be rendered more 

buoyant, according to the 'weight of the air removed . 

F. C., of Mass.-Your plan for propelling canal boats is essen 
tially that of the Belgian system, prohibited in the prize compe tition. 
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Under thl8 heading we 8hall PUbU8h weekly note8 of 80me of the more prom t­
nent home and forelr/l1 patent8. 

13EDSTEAD. -Tlle siele rails have metallic plates attached at the ends, upon 
which are formed hooks, which enter mortises in the p o sts and engage 
metallic pins, in such a manner as to draw the p arts tightly together. A 
flange formed on each plate also rests against the post, and makes the con­
n c ction firmer. So ckets are also formed upon the plates to sustain croSS­
b ars placed respectively at the head and foot o f  the b e d .  These cross b ars 
sustain the longitudinal slats, held together in scctiolls by CrOSS b ars, so that 
each section sustains the weight of the person resting- upon it, independently 
o f  the other. Invented by Ira Deyo, of Pa. 

ELEVATOR. -This improvement, made by Val e ntine C. Blair, of Wheat­
l an d ,  Pa. , consil:lts of p airs of lever clamps or catches, so pivoted that 
the action of a spriag causes them to gripe with great firmness the slidfs, 
UpOIl whirh the frame of the platform or cage slides up and down, i n  case 
the rope shoulrl breal>.:. The out.er ends or levers are connected by links at 
the ends of a four armed b o w, which bow is attached to the rope in such a 
manner that it l;;:eeps the ends of the clutching levers raised against the ac­
tion of the springs, so that the latter cannot causc the clamps to take hold 
except in c ase of breakage. 

COUGH CAXDY. �- Louis Violet, o f  New Lebanon, N. Y. -One pound ex· 
tioaCt of horehound and one pound extract o f  liquorice are dissolved in alco­
hol and boiled down to the comlistency of p aste, then mixed with four 
pounds of sngar, which ,vere previously dissolved in water. The medicine 
is, as-a gum filling, put up in candles of suitable shape and style,  and is 
h armless to the stomach, but c:fl'ective i n  curing inflammatory diseases and 
affections of the throat. 

TIDY PINS. -The inventor claims to have discovered a principle of con­
struction or new way of shaping the pin, so combining a lateral or branched 
head with a pair of oppOSite and short corrugations that a n arrow recess i s  
formed between t h e m ,  in which the fa.bric will l i e  and prevent the p i n  from 
working loose or slipping out. Invented by Hial H. Newton, Cleveland, 
Ohio. 

COMBINATION TOOI�. -This is a n e w  implement for use with sewing ma­
chines, which embraces in one tool a h o ok, a spring nippers, and a shears 
the hook being to take out or put in the shuttle and adjust the thread ; the 
nippers being to tal{e the end of the thread proj ecting through the rye in 
threading the needle to pull it  through, also to hold and adjust the needl e 
in setting ; and the shears being to cut threads, cloth, etc. .8. S. B urch , of 
Pet ersburg, Va. , assignor to himself an d William H. Baxter, of the same 
place. 

HAlLWAY RA.IL JOI!{T. -This consists in a long flat plate having vertical 
slots. o u e  on eaeh side, near the center, two clips witll upper ends catching 
on the b ase of the rail, and lower parts proj ecting down through the slots in 
the plate, the latter being placed under the rails ; a gib for holding the ends 
of the clips below the plate fI'om being forced together ; and a key for clamp­
ing the clips and th� plate together, said key passing under the plate trans· 
versely and through holes in the Clips,  and the plate resting at the ends on 
the ties. The inventors propose to employ a split key, having the, ends so 
shaped that it will b e  prevented from working out. The plate may h ave 
notches on the edges of the part resting o n  the tics, coinCiding with the 
notches i n  the edges of the bases of the railS, for reception of the spikes used 
t o  hold the rails down and to prevent end m ovement. The several p arts 
forming this apparatus for j oining the ends of the rails arc all very Simple in 
form, and may b e  made i n  wrought metal, either by rolling or stamping, 
m aking, it is claimed, a very cheap, simple, and eflicient j oint. Invented by 
George E. Morris ahd Charles tV. Gregory, of D anville, Iil. 

HYDRANT . -This invention is intended to provide hydrants having double 
disch arge nozzlet3 with a convenient valve, whereby either one of the noz­
zles can b e  closed, and it consists in the application to the hydrant of a 
swiveled lever carrying a disk or valve, whereby either one,of the nozzles 
ca.n b e  e asily closed. Equidistant from the axes of both nozzles is swiveled 
in the head a stem, which is packed by a stuffing box, and can be turned on 
the outSide of the hydrant by means of a key or handle.  The inner end of 
the stem carries the lever, to which the valve or disk is secnred. This valve 
or disl{ can, by turning the stem, be brought OPPOSite the inner end of either 
nozzle, thereby closing it, or can b e  turned so the valve will not close either. 
Whcn, in the ordinary double hydrants, one hose is secU)::ed, the second can 
only be appliecl by stopping the entire supply o f  water by the m ain cock, as 
otherwise the force of the water would pr even·t th e attaching of the second 
hose. By the usc of this invention the second nozzle could b e  closed by the 
valve when the hose is to be attached, while the stream through the other 
hose will not b e  interrupted. I n  case a hose bursts, which is frequently the 
case, the valve is immediately moved to prevent more water from flowing 
t o  it, while the other hose can be used withont hin drance . The interrup­
tions often fatal to the success ot" stopping a fire are thus made unnecessary. 
Joseph 110 Pillsbury, of Columbus, OhiO, is the inventor. 

PIPE WnENcn. -This invcntion consists in forming the serrated j aws of 
the wrench at particular angles to e ach otIler and their handles, which 
adapts them for seizing and holding obj ects, with, it is claimed, a facility 
and s ecurity unequaled by others hitherto used. The claim is a wrench, 
ormed of it fixed j a w  and a movl1ble j l1w ,  both serrated, h aving the partieu 

l ar shape and angle shown , and provided, respectively with handles, as 
shown and described. William Henry Barwick, of Montreal, Canada, is the 
invQntor. 

BUILDING BLOCKS. -:�ncholas Boeh, assignor t o  himself and W. J.  Maid­
hof, all of New York city. -In the middle of the rabbetted block or therea­
b outs is formed an oblong aperture to serve as a ventilating flue. These 
blockS arc more p articularly adapted for usc in con structing buildings with 
stone' fronts and brick b ackin g :  but the inventor thinks they will be found 
p erhaps equally serviceable under other circnmstances. 

BOLT HEADING MACHINE. -In this machine, the clamping dies have two 
simultaneous movements at right angles to each other, while the header 
h as but one ; and the same screw pressure effects the whole, while it. at 
the s ame time, furnishes to the spring the stored-up power to retract the 
clamps. Invented by George Chapman, of Rockford, Ill. 

ROCK-DRILLING MACHINE .-This invention relat0s to improvem ents in ma­
chines for drilling rock for tunneling and other purposes. It  consists in an 
arrangement of adj usting supports on a vertical frame, upon one end of a 
tl'llck, for shifting the 'irills and operating gears vertically and horizontally, 
the machine having four sets of drill supports and four drills. It also con­
sists i n  certain novel swivel h e ads, i n  which the drills work, and by which 
they are Le;.ounted on the said adj usting supports, and by which also the 
d rills m ay b e  pointed and held in any direction, each independent of the 
other. Norman 'V. Hobinson, Burlington, Vt. , is the inventor. 

CURRIERS' SLICKER. -George T. Collins, of North Eastham, �lass. , h as in­
vented a currier'S Slicker, which consists in an arrangement of the blade and 
handle and adjusting apparatns for moving the blade as it  wears away, to 
h ave it project from the handle the same distance at aU times, and also in the 
application to the handle of a strengthening band of iron, to prevent it from 
working. By this arrangement the blade m ay b e  moved forward as fast as 
it  wears, and held firmly in pOSition ; a180, the Warping of the slotted part of 
the handle, by which the blade is often loosened in the common Slickers, is 
avoided. 

Toy GUN AND PISTOL .-A new combined spring and air gun, to b e  used as 
a toy and for target practice, consists in the use o f  a sliding barrel, which 
actuates a n  annul -1r piston. The stock or handle of it holds a rigid cylindrical 
case, and a trigger, whose pOint enters the case through an aperture. A spi­
ral spring is fitted into the case, so as to surround the barrel and be in con­
t:1ct with the front end of the case. An annular piston is placed loose around 
the barrel, within the case, so as to be interp osed between a shoulder and a 
spring 1 . The b arrel can slide within the case, and,when pulled forward,draws 
the piston along and compresses the spring,until the piston has p assed and is 
locked by the trigger. The barrel can then be pushed b ack Into the case, 
without affecting the position of the piston. Its b ackward motion is arrest­
ed by an elastic ring, placed upon the headed front part of the bMrel. The 

breech end of' tho case is open, but ean b e  closed by a pivoted breech plate. 
When the barrel has been pushed back, after h aving locked the annular 
piston to the trigger, a dart, or light proj ectile of a suitable kind, ean be 
placed in the back end o f  the b arrel. When the trigger is next touched to 
rel ' · ase the piston, the spring will expand and force the piston back, where­
by the air contained in the b ack of the case win b e  expelled through the 
barrel, causing It to expel the dart. Invented by H. M. Quackenbnsh , of 
Herkimer, N. Y. 

CIILINARY VESSEL. -This invention has for its obj ect to) improve the 
constructIOn of culinary vessels, sucll as kettles, pots, boilers, etc . ,  in such 
a way that tho said vessels may be easily tipped or Inclined to pour out their 
entire eontents without danger of scalding the h ands of the o perator with 
the steam ii·om the said vessel ; and it co nsists in a j ointed bail and catches, 
in combination with the body of the vess el , so th at the handle being placed 
a little below the edge of the vessel, t h e  hand, when grasping said handle, is 
entirely protected from the steam arising from said vessel. S amuel W. M. 
Chattaway, of Middletown, Conn. 

SHUTTER WORKER. -This invention consists in an open ' skeleton bracket 
attached to the blind. and a toothed -sector o n  the end of a spmdle, the 
spindle psssing throngh the window casing, with a handle on its other end, 
so that the sector can be tnrned, and the blind opened and c losed by a per­
son o n  the inside. By this improvement the troubl e  and annoyan c e  of 
opening the window for op ening or clOSing the blinds are avoided. When 
closed, the blind is securely locked by a tooth and bar, and· when open, it is 
fastened by a catch. James W. Jedkins, ot Monmouth, Me. 

CARRIAGE SEAT. -Simon P. Graham, London, Canada. -This invention 
relates to sundry improvements in the rans, bottoms, spindles, and pillars 
of carriage seats, aU tending toward in creased Simplicity, and cheapness of 
construction. 

NAIJ" CU'rTING MACHINE. -A . W. Paull and J. Morgan, Jr . ,  Wheeling, 
West Va. -The invention consists in a novel means of holding the end of the 
nail plate firmly and immovably, whereby any pattern of naU blank and any 
exact number of nails to the pound m :ty  be always obtained with ausolute 
uniformity. 

POWER FOR SMALL MACIIINERy. -Charles L. Johnson, Omaha, Neb. -This 
invention consists in an arrangement of parts, whereby a weight hung out· 
side of the building, may be made use of for the purpose of operating a 
mechanism placed 'vithin the building, by which mechanism, when thus 
operated, any small machinery may be driven through suitable connections . 

KILN FOR THE TREA1'MEN'f AND PRESERVATION OF WOOD BY THE ROB· 

BINS' PRocEss. -John W. Fielder, Princeton, N. J. -This invention rela.tes 
to an apparatus for preserving wood by what is known as the Robbins' pro­
cess, that i s  to say, by-tlacing wood in an air- tight kiln, and introducing therc� 
into the vapor of creosote oil, which vapor drives moisture and air out ot 
the pores of the wood, coagulates the albumen of the sap, thus prev{'.nting 
its putrefaction, and :fiUs the pores with Oil, thus rendering it secure from 
decay. 

WATER METER. -Joseph W. Cremin , New York city. -This invention re· 
lates to the application of the device, kno w n  as B arker'e Ccntrifugal l\Iill, to 
a water meter, the revolving hollow arms being pla.ced within a case, and 
mounted o n  a hollow shaft, extending crosswise thereof, said shaft connect­
ing at one side of the chamber with the supply pipe, and at the o ther side 
with the registering clock work, which 1s worked by the turning of the 
shaft through the agency o f  water rushing into the arms and out at holes in, 
o r  near, the ends of the latter, in the ordinary way of operation of the cen� 
trifugal mill. 

C AR COUPLING. -James B .  Harper, St. John, Mo. -This Invention relates 
t o  an automatic ·car coupling, in which the drawheads are pivoted to the 
cars so as to b e  horizontally rotatory, and in which the link is pivoted at one 
end t o  one of the c'�rawheads, and has at its other end a pointed head, with 
spirally cu� sides, which head, when two c ars are couple d ,  enters the other 
drawhead, the lips of which, actmg o n  the spiral Sides of the head, turn the 
same vertically until it enters the cavity of the drawhead, after which the 
said head turns horizontally so far as to present its real' side to the inner 
sides of the lips of the dra whead, and thus he held within the latter. 

�UtritS. 
[ We pre8ent herewith a series Of inqUIries embracing a variety Qf topics ()f 

.greater or l&�s general lntere8t. The que8tions are Simple, it i8 true, but wI: 
prefer to elicit practical answers from our 'reader8. J 
------------------------------------------

ial management of J. G. Holland, formerly of the Springfi eld C�lass. ) Re_ 
pnblican, is j ust out, and may be had at any of the p eriodical stores, or of 
the publishers, Scribner & Co. , 65 1 Broadway, New York . 

THE AIR WE BREA'l'HE. 
This is an interesting essay, read before the Western Social Science Asso­

ciation, at its annual m eeting for 1870, by W. H. Churchman, A.M. Pub ­
lished by the Indian apolis Printing and Publishing House. 

SPECIAL REPORT ON hfMIGRA'l'ION. 
Mr. E dward Young, Chief of the Unreau of Statistics, will please receive 

our thanks for a copy of the above n amed report. 

Practical Hints to Invontors . 
l\ ;[' UNN & co., Publishers of the SCIENTIFIC AMERICAN, 
111 h ave devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have a.vail­
ed themselves of th eir services in procuring patents, and many millionR of 
dollars have accrued t� the patentees, whose specifications and claims tlwy 
have prepared. No discrimination against foreignel's ; subj ects of all coun­
tries obtain patents on the same terms as citizens. 

HoW" C a n  I Obtain a Patent ? 
Is the closing inquiry in nearly e.,.tery letter, describing some invention, 
which comeS to this office. A po8itive answer can only b e  had by prescn ting 
a complete application for a p atent to the Commissioner of Patents. A n  
application consists of a Model, Drawings, Petition, O ath, a n d  full Spc(,lfica­
tion. Various official rules and formalties must also be observed. Th e 
efforts of the inventor to do all this business himself are generally without 
SUccess. After great perplexity and delay. he is usua1.ly glad to seek the aid 
of p ersons experienced in pate i t  bUSiness, and have all the work done o ver 
again. The best plan is to solicit proper advke at the beginning. I f  tne 
parties consulted are honorable men, the inventor may safely confide his 
ideas to them : they will advise whether the improvement is probably pat ­
entable, and will give him all the directions needful to protect his ri lIts. 

HoW" Can I Dest Secure My I nventi o n ? 
This is an inquiry which one inventor n aturally asks another, who has had 

some experience in obtaining patents. His answer generally is as followH , 
and correct : 

Construct a neat model. not over a foot in any dimenSion-smaller, ir pos­
SIble-and send by express, prepaid, addressed to M"GNN & Co.,  37 Parle Row, 
New York, together with a descriptlOn of its operation and merits. On re­
ceipt thereof, they will examine the invention carefully, and advise you as to 
its oatentability, free of charge. Or, if you have not time, or the means at 
hand, t o  construct a model, m ake as good a pen and ink sketch of the im­
provement as pOSSible, and send by mail. An anSWer as to the prospect o f  a 
patent will be received, usually, by return of mail. It is sometimes best t o  
h a v e  a search m a d e  at t h e  Patent O ffi c e  j s u c h  a measure o ft e n  saves tIle cost 
of an application for a p atent. 

Prelhntnary Examinatio n .  
In order to h a v e  such search, m a.ke o u t  a written description of t h e  inven­

tion, in your own words, and a p enCil, or pen and ink, sketch. Send these,  
with the tee o f  $5, by mail.  addressed to M UNN & Co.,  37 Park Row, and in 
due time you will receive an acknowledgment thereof. followed by a writ­
ten report in regard to the patentability of yonr improvement. This speela 
search is made with great care, among the models and patents at Washing 
ton, to ascertain whether the improvement presented is p atentable. 

Caveats. 
Persons deSiring to :fi l e  a caveat c a n  h a v e  t h e  p apers prepared in t h e  short­

est time, by. sending a sketch and description of the invention. The Govern­
ment fee for a caveat is $10. A p amphlet of advice regarding applications 
for p atents and caveats is furnished gratiS, on application by ·mail. Address 
MUNN & Co., 37 Park Row, New York. 

To Make an A pplica t I o n  Cor a Patent. 
T h e  applicant for a p a t e n t  should fllrnish a m o d e l  of his invention , if sus ­

ceptiole of one, although sometimes it may be dispensed with ; or, if the in­
vention b e  a chemical production, he must fUrnish samples of the ingredients 
of which b is composition consists. These should b e  securely packed, the 
inventor's name marlred on them, and sent by express, prepaU. Small m o d ­
e l s ,  from a distance, can often be s e n t  cheaper by mail. The safest way to 
remit money is by a draft, 01' postal order, on New York, payable to the or­

l .-APERIENTS.-I would like to ask some physician, der of MUNN & Co. Persons who live I n  remote p arts of the country can 
whether the habitual use of aperients is injurious ?-F. C .  usually purchase drafts from their merchants on their N e w  York corres­

pondents. 
2.-TuRBINES.-I would like to learn through the SCIEN- De-issues . 

TIFIC AMERICAN ,  if turbine water wheels, having gates placed beneath the 
wheel in draft tubes, to rcgulate the amount of water used, obtain any more 
useful effect from the water, or are an \" better, than the same wheel whose 
gates are pl aced so as to regulate the water as it enters the chute ,  or ag it 
p asses from the chutes to the bucket of the wheel ? Does a wheel having its 
gate below it become any more of a reaction wheel than the same would if 
its gates were before,so as to regulate the water as it entered t.he shaft ? and 
docs it dcrive as much power from the direction of the wnter ? And how is 
it when using p artial gates ?-J. C. W. 

3.-BLEACIIING VVOOD .-Can any of your readers inform 
me of any good process for blcaching wood that has been stained or colored ? 
I w ant to prepare it for use. -D" L. F. 

4.-LIQUEl<'AC'fION OF NITROUS OXIDE.-Can any of your 
reatlers inform m e  what is the obstacle met with in the liquefaction of 
nitrous oxide gas on a large scale, by mech anical pressure or otherwiae ?­
W. W. 

5.-PREVENTING RUST.-I have a piece of machinery com­
posed princip ally of tinned iron, or ordinary tin, and which, from the nature 
of the m achine ,  it is nece�sary to keep in the cellar. It is covered with SI.;V­
eral coats of ord inary oil p aint, which becomes sticky and soft, and the tiu 
is b eginning to OXidize or rust in spots. Can you inform me what paint I can 
use as a covering, that will resist the rust attacking it ? Also what IS the 
b est thing to prevent the rustmg of bright machinery that works in a cylin­
der, and is not easily accessible ? Some parts o f  it are composed of bright 
steel, others of sections of clock BDrings, etc. -G. R. 

NEW BOOKS AND PUBLICATIONS, 

A MANUAL OF THE PRINCIPLES OF ROAD MAKING. Compris­
ing the Location , Construction, and Improvement of 
Roads ; Common, McAdam, Paved, Plank, etc., and Rail­
roads. By W. M. Gillespie, LL.D., C.E. Tenth Edition, 
with Jarge Addenda. Edited by Captain Cady Staley, 
A.M., C.E. A. S. Barnes & Co., New York and Chicago. 

As a happy combination of practical informatioll ,  and scientific elucid a­
tion of an important subj ect, this work might well b e  takell as a model, so 
far as it goes. Were the facts hrlre presented more gen erally diffused, there 
would soon b e  a marked improvement in American ro ads. That the work 
has reached Its tcnth edition Is evidence of Its practical value. We think 
the editor migbt, how ever, have prOfitably substituted, for much of the 
m atter relating to plank roads, a discussion of the more modern roads m ade 
of wood as well as a notice of various kinds, roads in which stones, coal tar, 
etc. , are the m aterials employed. It is a little too late in the day to waste 
much time ill the discussion of plank ro ads. In short, the book is scarcely 
up t o  the age on the subj ects of which it treats, and so far as raIlroads are 
concerned, is not complete enough to b e  of great use to engineer s .  The in­
form atIOn gjven as to earth ro ads, McAdam, and other well known kinds of 
roads, is sound and practical, and this w e  regard as giving the book its 
chief value. 
SCRIBNER'S MONTHLY. 

The July number of this popular illustrated magazine under the editor· 

A re- iRsue is granted to the original p atentee., his h eirs, or the assignees ot 
the entire iuterest, when, by reason of an insufficient or defective specifica­
tion, the original patent is invalid, provided the error luts arisen from inad­
vertence, accident, or mistake, without any fraudulent or deceptive inten­
tion. 

A p atentee may, at his option, have in his reissue a separate patent tor 
each distinct p art of the invention comprehended In his original applic ation, 
by paying the required fee in e ach case, and complying with the othcr re­
qUirements o f  the law, as in original applications. Address MUNN & Co. 
37 Park Row, for full particulars. 

Tr .. demal'ks. 
Any person or :firm domiciled in the United States, 01'  any :firm or COl'porft� 

tion residing in any foreigu country where similar privileges are extenrled 
to citizens of the United States, may register th ' · ir deSigns 'and obtain pro­
tection. This is very important to manufacturers in this country, and equal· 
ly so to foreigners. For full particulars addrefols MUNN & Co., 3"7 Park Row, 
New York. 

Design Patents. 
:Foreign deSigners and manufacturers, who send goods to this country, may 

secure patents bere upon their n e w  patterns, and thus prevaut dthers from 
fabricating or selling the same goods in this market. 

A patent for a deSign m ay b e  granted t o  any person, whether citizen 01' 
alien, for any new and original deSign for a manufacture, bust,  statue, alto­
relievo, or bas relief; any new and original design for the printing of wool­
en, Silk, cotton, or other fabrics ; any n e w  and original imprcsslOn, orna­
ment. pattern, prlllt, or picture, to b e  printed, p ainted,  cast, or otherwise 
placed on or worked into any article of mauufactu e. 

DeSign p atents are equally as important to citizens as t o  foreigners. For 
full particulars send for pamphlet to MUNN & Co., 37 Park Row, N e w  York. 

Dejected C a ses. 
Rejected cases, or defective p apers, remodeled for parties who have m a d e  

applications for themselves, or through other agents. Terms moderate. 
Address 1\.fuNN & Co., stating particulars. 

European Pate nts. 
MUNN & Co. have solicited a larger number of European Patents than 

any other agency. They have agen s located at London, PariS, Brllssels 
Berlin. and other chief cities. A p amphlet pertaining to foreign p atent 
and the cost of procurin� p atents in all countries, sent free. 

MUNN & Co. will b e  h appy to see inventors in person, at their office, or 
advise them by letter. In all cases, they may expect an honf38ft opinion. For 
such consnltations, opinion, and advice, no charge 18 made. Write plain 
do not use pencil, nor pale ink ; be brief. 

All business committed to our care, and all consultations, are kept .'?ect'et 
and strictly confidential_ 

In all matters pertaining to p atents, such as conducting intetfer(�nces 
procuring extensions, drawing aSSignments, examinations into the val idity 
of patents, etc., speCial care and attention is given. :For information/ and 0 
pamphlets of instruction and advice, 

Address 
M U N N  &: CO . ,  

PUBLISHERS SCIENTIFIC AMERICAN, 
3 7  Park HoW" New York. 

© 1871 SCIENTIFIC AMERICAN, INC.
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ILLUSTRATIONS. 
A 

Ammal power, Hawes' . . . . . . . . . . . .  262 
AntI- sHoring deVIce, Pmr:k<lrd's . . .  34 
Astronomical luntetll ,  Clarke's . . .  227 
Attachmg knobs to screws, 'Ihurs 

tOll, . . . . • . . . • • • • • . . •  .214 AutomatIc toy. GoodwlIl's . ... . . . . . .  66 
Awl, eyepomted, Bradlord's . • . . . • •  323 
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Band saw n: aehine, First & Prj i 

bil'S . ,  . .  . . . . . . . .  163 Belt tightener, Hunk's . . ,  . .  . .342 
llelt tIghtener, Stansberry's . . . .  179 
Blottcl ,  ruler, and  paper cutter, 

Ball's . . . . . . . .  . . . . . . . .  291 
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d. 
Cope & Maxwell's  278 

Bor�,'k e�i's mortlSl1lg machine, 406 
BOlmg machine, McBeth & C0'S . • .  182 
Brick macillne, L'aylor's . . . .  . . .  18 
BUfmng coal dust, Crampton's . .  290 

C 
Carbl'n.ke, Foster's . .  . . . .  . . . . . .  70 
Carburetted hydrogen, Dundcr-

d<11c's _ . . .  . • • • . . . •  3 
('ai llage hub, O'Connor's . .  399 
Car s,Pr1l1g', Potts' . . . . . . .  . . .  178 
Carvmg machme, Jordan's . . . . . . .  255 
C astmg pulleys, N ccmIs' . . . . . . . . . .  146 
Castmg pulley8, Totten's . . . . . . . .  146 
Cillmney cleaner, Donohue's . . . . . .  2 
CI8tern filter, Lampson's . . . . . .  99 
Cleamng dcvICe for soil I IPC8, 

WrIght's . . . .  . . . . .  . . . . . . .  211 Closmg ruptures in fire hose, Col-
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Cotton press, Booton's . . . .  . . . . .  31 Cut off, vaflable, Watts & Phelps' 47 
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DIamond drilling machine, Sever-
ance & Holt's . . .  . . . . . . . . . .319 
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DovetaIlmg machme, Evarts' . . 102 
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DYClng hall', apparatus for, Mer-rltt's . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355 
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Eorg- tongs, Hellen's . . . . . . . . . . . . . . .  211 ElastIC car wheel, Hunt's . . . . . . . . .  198 
ElastIc wheels, Pllkmgton's . . . . . . .  322 
Electro-magnetic Improvements, 
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Hand sewing maclnne, CollIer's . . . .  134 
Hemmer, extenSIOn, Bartlett & 

Boomer's . . . . . . .  . . .  287 
HOlstmg machine, Mason & Com-
Hor��nb��Ck and hItching post: 246 

Prescott's . .  . .  322 
Hmse power hayfOlk, Steele's . . . .  150 
Hot all' regIster, Young's. .  . . . . . 383 
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Infant dming chan, SmIth & Co. '8. 182 
InfantUe power washmg machmc 
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IntI cnclllllg tool, Harflt:!on s . • . . . . .  51 
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Kmttmg machine, Bickford 's . . . • . .  367 
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LabellIng cans, machine for, Tyr-
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Klmhct..:s . .  , .  . . .  . .  15 
Lnbncatmg <levH e, Reece's . . . . . .  54 
Lubncator, WlCkersham's . . . . . . . . . 230 

M 
Ma('hine for turmng axle trees, 

Booth's . . . . . .  . . . . . . . . . . . . . .  383 
MagnetIC motOl , Stevens & Hen-dy's . .  . . . . . . . .  .. . . . . . . . . . . .  390 :Malt kiln, Goeman's . . .  . .  . . . 339 
Mctaillc rocking chaIr, Berg's . . .  128 
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115.885.-KNIFE SCOURER.-D. S. Neal. Lynn. Mass. 
115 ,886,-BoOK SUPPORT.-C. J .  North.  Auburn, N.Y. 
l1i'i,887.-PAvEMENT.-W. B. Parisen, Newark , N. J. 
1 15 ,8S8.-CoAL SCUTTLE.-J ohn Pfeifer, Philadelphia. Pa. 
115,889.-NuT LOCK.-W. H .  Phipps. Southborough, Mass. 
115,890.-LAMP B URNER.-S. B. Platt, Derby. Conn. 
115.891 .-LANTERN.-Wm. Porter, Jr., New York city. 
115 .892.-CARTRIDGE.-T. J. P owers, New York city. 
1 1 5 ,893.-RAISIN SEEDER.-Geo. Pratt, West Roxbury, Mass. 
115,894.-HEAD PROTECTOR.--Hellwigg Prev6t,N ew York city. 
1 15,895.-HosE PIPE.-A. R. Reese, Phillipsburg. N. J .  
l lli .896,-BoOK BINDING .-John L. Rile. N ew York city. 
115 ,897.-SNAP HOOI{.-Julius Robbins, Auburn. N. Y. 
115.898.-MIRRoR.-G. S. Roberts. Meredith Village, N. H. 
1 15.899.-Mop.-T. F. Rooney, Chicago, Ill. 
115.900.-RoLLER .-F. Roth. B. Furst , Lacon, Ill. 

115.801 .-REcoRDER.-J. T.  Aldrich, New York city. 1 15.901 .-WATER HEATER.-D. Smith. J.  Lynch.Boston,Mass.  
1 15.802.-STEAM CARRIAGE.-F. Alger, Boston, Mass.  1 1 5 .902.-DoOR FOR STOVES.-G. W. Smith, New York city. 
1 1 5 .803.-MILKING STOOL.-L, O. Allen, Gardiner, Me, 1 15.903.-SAw MILL.-E. H. Stearns, Erie . Pa. 
1 1 5 ,804,-REFRIGERATOR. -C. L. Anderson, A. Bogardus, 1 15,904.-VALvE GEAR.-C. A. Stewart, Aspinwall, Colombia. 
115 .805.-MEi;����s�E�ARATION.-W.A. Aspinall,Brooklyn. 1 15,905.-TRUNK.-Ninian· Stewart . Detroit, Mich. 
1 1 5.806.-LET-0 F.-G. Bailey. Putnam, Conn. 1 15,9U6.-STOVEPIPE JOINT.- Wm. Stine. Elmore, Ohio. 
11 5,807.-BARREL. ETC.-G. W. Banker, New York city. 1 1 5.907.-Pww.-J. T. Story. Magnolia. Ark. 
1 1 5.808.-BooT STRETCHER.-E. R. :Bardin, Newburg. N. Y. l1q,908.-EAME FASTENER.-Alvah Sweetland,Syracuse,N.Y. 
115,809.-STEAM TRAP.-A. G. Bearup. New York city. 1 15.909.-HoRSE HAY RAKE.-M.W.Trescott,NorthCanaan,Ct. 
115.810.-HoTST.-J. R Benedict, Williamson, N. Y. 1 15,9 1O .. -FLAx HARVESTER.-S. W. Tyler. 'rroy. N.Y. 
115,811 .-STAvE . DRESSIN G.-L. D. and L. C.  Benson, North 1 15,9 1 1 .-FIREARM.-S. F. Van Choate, Boston, Mass. 

Jackson. Pa. 1 1 5,912.-RoOF.-C. G. Van Pappelendam. Charleston, Iowa. 
1 15,812.-PHOTOGRAPHIC BACKGROUND. - L. G.  Bigelow. 1 15.9 13.-CARRIAGE AXLE.-E. F. Wagner, Houston. Texas. 

Grand Rapids. Mich. 1 15.914.-LuBRICATOR.-C. A. Wakefield. PHtsfield, Mass. 
115,813.-ELEvAToR.-J. Bishop. Austin, Texas. 115,9 15.-WRITING INK.-E.F. Walsh.S. Duryea.Brooklyn,N.Y. 
115.t:H4.-LocK W HEEL.-E. W. Brl)ttell, Elizabeth. N.  J.  115.916.-FIREARM.-Franklin Wesson, Worcester. Mass. 
1 15.815.-MoP HEAD.-J. Brizee. Alvarado, Cal. 1 15,91 7.-HosE COUPLING.-Levi Wharton. Salem, Ohio. 
115,8 16.-VARNISH.-W. Brooks, South Canton , Mass. 1 15,918.-STEAM P UMP.-J.W. Whitaker, Kenosha, Wis. 
115.817.-DISCHARGE ApPARATUS.-W.J .Brundred,O.U City,Pa.  115.920.-UARRIAGE.-J ohn B. Wightman, Brooklyn. N. Y. 
115.818.-CLUTcH.-W.C. Burch. G. D.Oatley ,  Gloucester, N.J . 115,921.-FURNAcE.-J. V. Woodhouse. Mine La M otte, Mo. 
1 15.819.-CAR COUPLING.-E. Campbell. Medusa. N.  Y. 1 1 5,922 .-PAPER CUTTER.-J. Worell, Philadelphia, Pa. 
115,820.-CUTTING FORMS.-J . W. Campbel l.  New York city. I tri.923.-STovE W AITER.-C. D. Wright, Leesville, Conn. 
1 1 5.82 1 .-RIVETING TooL.-B. F. Cob b. West Troy, N. Y. 115.924.-PAVEMENT,-A. G. Anderson , Hoboken, N. J. 
1 15,822.-SA8II HOLDElt.-D. N. B. Coffin, Jr., Newton, Mass. 1 15,925.-SEWING MACHINE.-G. W. Baker, Wilmington, Del. 
t15.823.-FuRNACE.- A. G. Cook, B urlington, Vt. 1 1 5, 926.-ELECTRO TINNING.-J. E.  Bingham, Sheffield, Eng. 
1 15.824.-WHEEL BORER.- B.F. CoPP. West Cumberland. Me. 115,927.-SCREW CAP.-L. R Boyd. New York city. 
1 15,825.-SWING.-J . A. Crandall, Brooklyn, N. Y. 1 15.928.-STEAM ENGINE.-G. Bradford, Watertown, N. Y. 
115 .826.-CLEw.'--G. H. Creed, New York city. 1 15,929.-PLANTER.-T. E. C. Brinly. Louisville, Ky. 
1 15,827.-GRATE.-S. P. Davis, Constantine, ich. 1l5,930.-NoTATOR.-S. R Crooks.  St. Louis,  Mo. IHi.828.-CLEANING H EMP, ETC.-C. A. Dean, Boston, Mass. 115.9.31.-PRESERVING WooD.-S.P.Brown,Washington, D.C. 
115.829.-CLOTHES DRYER.-J. K. Derby, Jamestown, N. Y. 115 .932.-SHINGLE MAcHINE.-G. Challoner, Omro, Wis. 
115.8JO.-FENcE.-H. Deyoe. Machias, N. Y. 1 15,933.-ANIMAL TRAP.- W. F. Collier, Worcester, Mass. 
115 .831.-STOVE.-N. Duncan , Beaver Falls, Pa. 115.934.-PRINTERS' RULES.-J. M. Conner, Brooklyn, N. Y.  
115,832.-PANTALooN.-G. R Eager, Boston. Mass. 115,935.-SIGNAL.-M. J.  Coston, Washington. D. C. 
115.833.-GRAIN DRYER.·-T. W. Eaton. Kankakee, Ill. 115,93G.-SIGNAL.-A. W. Cram. St. Louis, Mo. 
1 15,834.-PRUNING SAW.-P. Eberle. Freetown. Ind. 1 15.937.-WATER METER.-J. W. Cremin. New York city. 
115.835.-W ASH lNG MACHINE.-F. M. Ellis. Galva. Ill. . 115 .938.-LooM.-J. S. Davies,W. E. Yates. Manchester. Eng. 
115.836.-BEDsTEAD.-C. F. Nahmmacher, Pitt8burgh, Pa. 115,939.-CoRN SHELLER.-L. Day, Baltimore . Md. 
1 1 5.837.-PROJECToR.-W. Farini. London, England. 115.940.-WATER M ETER.-A. M. de Souchet,Evansville ,Ind. 
115.838.-BoAT D ETACHER.-H. E. Foster, Decatur. Ill. IHhI41 .-BEEHIVE.-J. Detrick, W. B. Niven,Bellefontaine,O. 
115,839.-SCHOOL DESK.-J. H.  French, Burlington. Vt. 115.942.-LIFTING AI'PARATUS.-C. H.  Douglas. Hartford. Ct. 
115,840.-PIN CLAMP.-E. L. Gaylord. Terryville, Conn. 115,V43.-SHEET METAL CAN.-J. G Evenden. Chicago, Ill. 
115.841 .-FuRNAcE.-W. B. Geddes, Rochester, N. Y. 1 15,9 44.-ApPLYING R EMEDIES.-J. Fanyon, Bridgeport, Ct. 
115.842.-CARRIAGE SEAT.-S. P. u raham, London. Canada. 115.94!}.-GAGE.-Henry Fellows, Bloomington, Ind. 
1 15.843.-BEE HIVE.-D. M. Griffith, Alum Bank, Pa. 1 15.946.-PRESERVING WOOD.-J. W . Fielder. Princeton.N.J. 
1 15,844.-MILLSTONE ELEVATOR.�J . B. Hall, Lebanon, N. H.  115.947.-PREPARIHG GRAIN.-R. B. Fitts, Philadelphia, Pa. 
115.845.�CAR COUPLING.-J. B. Harper, St. J ohn, Mo. 115,948.-BEDsTEAD.-F. G. Ford. Washington, D. C. 
115,846.-INDICATOR.-A. R Harris, t:lt. Louis,  Mo. 1 15,949.-CUTTING B ELTs.-J: C. Foster, New London . Conn . 
115,847.-INDi CATOR.-A. R Harris, St. Lou,s .  Mo. 115,950.-SPARKLING WINES.-W. Gilham. Richmond, Va. 
1 15,848.-SAWING MACHlNE.- J .  Harris, Grand Ledge, Mich. 1 15.95 1.-DENTAL PLATES.-J. P. Gillespie,San Fmncisco,Cal. 
115,849.-B EE HIVE.-H. Harvey, Meriden. Ill. 1 15,952.-ENGINE.-John Goulding. Worcester. Mass. 
1 1 5 ,850.-BEER COOLER . ....,.G. M. Haszinger. Vicksb rg, Miss. 115.953.-LAMP BURNER.-Wm. H. Gray. St.  Louis, Mo., and 
115 ,851.-STRAP HINGE.-C. F. Hawley. Kansas City, Mo. s.  Ross. Washington . D. C .  
1 15.852.-SpOUT.-D. _-layes. J .  Marten.Cambridge. Mass. 1 15,954.-CoRsET.-T. F .  tfamilton, New Haven, Conn. 
115,853.-POLISHING HEELs.-C.H.Helms.Poughkeepsie,N.Y. 1 15,955.-LAMP.-H. W. Hayden, Waterbury. Conn. 
115 .854.-ENGINE.�B. Hender.;on, Salem, Mass. 115,956.-HoT AIR FUJtNACE .. -S. E. Hewes. Albany, N. Y, 
115.855.- HAIRPIN.-E. Hewitt, J .  McAuliffe, New York city. 115 ,957.-STovE.-S. E. Hewes; Albany, N.  Y. 
115.856.-ExERCISING CLUB.-U. E. Hiester, New York city. 1 15,95:'!.,,-STovE. -S. E. Hewes. Albany. N. Y. 
115.857.-STRETcHER.-D. W. G. Humphrey, Chelsea, Mass.  1 15.959.-BAsE BURNING STOVE.-S. E. Hewes, Albany, N.Y. 
115.858.-PISTON.-J. A. Huss, Bowling Green. Ky. 1 15.960:-WooD PAVE�1ENT.-L. Hill. Alexandria. Va. 
115.859.-FABRIc.-'r. Isherwood. Westerly. R 1. 115.961 .-CHIMNEy.-Seth Hopkins, Napoleon, Ohio. 
1 15,860.-SLEIGH KNEE, ETC.-G. L and H. Ives,Detroit,Mich . 115,9fi2.-'l'oy RING .-Wm. Hutchings, Newark, N. J. 
1 Hi.(')'H . -POWER.- F. P. Jaquith. Hoos.ick .Falls. N. Y. 1 1 5 .963.-ENGINE.-J. S .  J ohnstone. Ayr. North Britain. 
115 ,862.-EGG BEATER.-H.F.Jenks, T.Marsh. Pawtucket,RI. t15,96!.-CAR ('.A)UPLING.-T. Lanston.  Washington. D. C. 
115,863.-BED BOTToM.-RV.Jenks,W.A.Miller.Paterson,N.J. 115,965.-FA BTENER.-John S. Lasl!. Philadelphia, Pa. 
1 15.864.-PowEu.-C. L. Johnson, Omaha, Neb. 1 1 5 ,966.-SWITCH,-G. Little, Rutherford Park, N. J. 
1 1 5,865.-HEATER AND DRYER.-H.R Johnson, Detroit Mich. 115,967.-RELAY.-G. Little, Rutherford Park, N. J. 
It:i.866.-CHoTHEs DRYER.- J ohn Johnson, Perry, Ill: 1 15.968.-CIRCUIT CLOSER.-G. Little. Rutherford Park, N.J. 
1 15,867.-W ASIIING MACHINE.-'V. M .  Johnston, Wilmot, O. 115.969.-TELEGRAPH PAPER.-G.Little ,Rutherford P'k, N.J. 
115 ,868.-BENDING TIRES.-J . C.  J ordan, Watertown. Wis. 1 115 .970.-'rELEGRAPHIC CmCUITs.-G.Littl e,Rutherford.N.J . 
1 15.869.-MoTOR.-Vohley Kromer, Grand Rapids, Wis. 115,971 .-SAsn HOLDER.-Z. Lockwood,Sarat<?ga I:lprings.NY. 
115,870.-BLA�.-G. H. Lagorce, Newcastl e, Pa, 115,972.-REEFING SAILs.-John J . Mason. GIrdletree. Md. 

Worms In cotton plant, to destroy 2'" Woven wire mattresses . . . . . . . . . . . . 
Wreck of Lhe Saginaw . . . . . . . . . .  . . 
Wrench, improved pipe . . . • . . . • • • •  *32 Wringer . . . . . . . . . . . . . . . . . . . . . . .. . . . .  56 Writing and copying case, porta· 
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oX 
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Y 
Year and the day. . . . . . . . . . . . . . . . . .  81 

PA��NTS, issHed F�b. �k :1l : : : : : :1�� 
U " Mar. 7, '71 . . • . . .  187 " " .. 14, '71 . • • • •  203 
" " u 21 ,  '71 . . . . . .  219 " " "  28, '71 . • • • . •  235 " " April 4, '71 . . . . . .  231 
" U t o  11 , '71 . . . . , .267 
" " I I 18 , '71 . . . • . •  283 " " "  25, '71 • • • • • •  299 " " )iay 2, '71 . . . . . .  315 
" . ,  h 9, '71. . . . . .  831 :: : : :: �: :n : : : : : :�� 
" " I I SO, '71 . • . . • . 379 
" I I  June 6, '71. . . . . . 395 
" III U 13, '71 . . . . . •  412 

Youthl'ul telegraph operator . . . . .  261 --
REISSUES. list of. 12, 28, 44, 60, 76, 92 

z 1 08 , �!, 1·10, 156, 172, 188 , 204, 220, 
236, 251, 268, 28 1, BOO, 316, 232. 3!8, Zinc as a roollnl\' materlal . . . . . . . .  17 3M. :lBO. 396. 412 , 

Zinc ores, AmerlCan. . . . . . . . . . . . . . .  66 --
Zluc water tanks . . . . . . . . . . . . . . . . . . .  361 

DESIGNS, !lst of, 12 , 28, 44, 60, 76 
92, 108, 1�, 140, 156, 11,�" 183, 201, 
220, 236, 2�, 268 2<.�4 iiW, 316, 3B2, 
S!8, 3tl!, 380. 396, 4tl. I • •  

PATENT CLAIMS. 
PATENTS. issued Dec. 20, '70 . . . . . . .  11 

I I  " " 27, '70 . . . . . . .  27 
" II Jan. 3, '71 . . . . .  . , 43 
" " u  10, 'i1 . . . . . . .  60 " " "  17, '71 . . . . . . .  75 
u u "  24, '71 . . . . . .  91 
:: :: ;'eb. s�: :n : : : : : :l� " " "  14, '�1 .  • • . . •  139 

EX·I·ENStoN S ,  Ust of, 12, 28A . 4(, 60. 76 
108 , �U! 140, 156 , 188, 2"", 22l!, 
236. 252, 234, 800. 316, S!8, 364. 396, 
412. 

115.973.-MoLDER·S FLASK.-A. Merriman. Plantsville ,Conn 
1 15.974.-CIi.OZING MACIIINE.-W. R. Middleton,Cleveland.O 
1 1 5.975.-FELLING TREES.-E. R Morrison. New York city, 
115.976.-DIE.-F. B.  Morse. Plantsville, Conn. 
115.977.-CuT-oFF.-H. Myers. Jr,. McLean. Ill.  
115.978.-HARvEsTER.-R. L. N elson.Orange Court House,Va 
115.979.-CHAIR IRoN.-Henry Ocorr, Sheboygan, Wis. 
1 15.980.-GANG PLow.-William Parrish, Dayton, Oregon. 
115.981 .-WHEEL.-J. C. Pi erce . Bridgeport. Ill . 
115.982,-V llvE.-John Porteous, Cincinnati, Ohio. 
1 15,983.-KNITTING MACHINE.-H. Pudder, Dayton. Ky.,  T 

W. Hulbert, CinCinnati. Ohio. 
115.984.-BROILER.-D. E. Roe, Elmira, N.  Y. 
115.985.-BucKLE. F. A. Ross, S. De La Mater,Terre Hl1ute.Ind 
115 .986.-DRAw HEAD.-Daniel Shaaber. Reading, Pa. 
115,987.-MEAT CUTTER.-F. G. Siemers, Winona. Minn. 
115.988.-CARBURETER.-Byron Sloper. St. Louis, Mo. 
115,989.-HAND STAMP.-Joseph Sloper. London. England.  
115.990.-AsH SIFTER.-W. 'f. Stoutenborongh,Brooklyn,N.Y 
1 15,991.-RuDDER.-L. P. Thurston. Rockport. Mass. 
115 .992.-CAST STEEL,-Thomas Trafford. Dublin. Md. 
115.993.-BOILER.-S. Tucker, J .  R Brownell, Dayton, Ohio 
115,994.-CHANNELING MACHINE.-H. S. Vrooman,Boston. M s  
115,995.-SHEARs. W. A .  Wallet, 1. Harbaugh, West Salem, 0 
115 .996.-GuN LOCK.-G. B. Warren, Prospect, Pa. 
1 1 5 .997.-FIREARM.-Eli Whitney, New Haven, Conn. 
1 15.998,-ExcA V A'l'OR.-E. H. Williams, Clermont, Iowa. 
1 15.999.-FAuE Box,-J. F. Winchell. Springfield, Ohio. 
116,000.-HAY FORK.-Cyrus Yengst. An nville. Pa. 
1 1 6 .001 .-LIGATURE, ETC.-S. P. Gilbert, Racine, Wis. 

REISSUES. 
4,419.-TAPE MEAsuRE.-L. P. Bradley. New Haven. Conn. 

Patent No. 92,573, dated .July 13 . 1869. . 
4,420.-HARVE8TER .-J . Butter. Buffalo. N. Y.-Patent No. 

26 ,034. dated Fcb. 7, 1860. 
4.421 .-STOVE.-A. C. Corse. 'l'roy, N. Y.-Patent No. 1 07,-

59'7. dated Sept. 20, 1870. 
4,422.-BoOT.-C. IS. Dunbrack. Swampscott. Mass.-Paten 

No. 95.210, dated Sept. 28, 1369. 
4,423.-HoRSE POWER.- M .  B. Erskine.  Racine. Wis.-Paten 

No. 107,237, dated Sept. 13, 1870. 
4,424.-DIAPE l�.-J. C. Hempel. Baltimore , Md.-Patent No. 

91 ,331, dated June 15, 1869. 
4,425.-STOCK CAR.-Amos Rank, Salem, Ohio .-Patent No. 

111.872. dated Feb . 14, 1871 . 
4,.!26.':-STOVE.-A. White . Ro�k Island, Ill.-;-Patent No. 1 0 1 ,-

688. dated April 5. 1870. 
-----
DESIGNS. 

4.984.-CHANDELIER.-P. Cinquini. ""Vest Meriden, Conn. 
4.985.-BILLIARD MARKER.-H. W. Collender. New York city. 
4.986.-CLOCK CAsE.-Paschal Converse. New Haven. Com 
4.987 to 4,989.-CARPET PAT'l'ERN.-J. Fisher. Enfield. Conn. 
4.990 and 4.991 .-T YPE.-Julius Herriett, New York city. 
4.992.-FoRK HANDLE.-W. T.  Kennedy. New York city. 
4.993.-LoNG COMB.-C. E. Moore. New York city. 
4,994 to 5,003,-CARPET PATTERN.-E. J.  Ney, Dracut. Mass 
5.004.-'I'OY STEAM ENGINE.-E. P.  Hyder, Brooklyn, �. Y. 
5,005.-CHANDELIER.-F. R. Seidensticker. West  M eriden, Ct .  
5,006.-HARNESS.-C. M .  Theberath, Newark, N .  J.  

TRADE MARKS. 
321 .-WHISKY.-A. H.  Gillett, Syracuse. N.  Y. . 
322.-WHISKY.-Jesse Moore & Co .• Louisville. Ky. 
323 and 324.-POLISHING COMPoUND.-Enoch Morgan' s  Sons, 

New York city. 
325.-PERFUME.-Phalon & Son, New York city. 
326,-CLOTHES WRINGER.-A. H. :Spencer. Providence.R. I .  

EXTENSIONS. 
SEWING MACHINE.-,J, E. A. Gibb3, Steele's Tavern. Va. 

Letters Patent No; 17.427. dated June 2, 1857 ; reissue No. 578. dated July 13. 1858. 
INVALID CHAIR.-J. G. Holmes, Charleston, S. C.-Letters 

Patent No. 17,(i67 dated June 16, 1857. 
STEAM PUMPING ApPAUATUS.-G. H. Corliss. Providence. It 

I. -Letters Patent No. 17,423. dated June 2, 1857. 
STEAM PRESSURE GAG E.-C. A. Eastman. Boston. Mass.  

Letters Patent No. 17.560, dated June 16 . 1857. 
HYDltANT.-G. P. Perrine, Richmond. Va .• J. E. Boyle.  New 

York clty.-Letters Patent No. 17.632. dated June 23. 1857. 

DISCLAIMERS. 
SAWING MACHINE.-Jacob Lagowitz. Newark, N. J .-Letters 

Patent No. 10,965, dated May 23, 1854. 
SAWING MACHINE.-E. Peck and G. J. Bogert . New York 

clty . -Letters Patent No. 10 .965, dated May 23. 1854. 
STEAM PUMPING ApPARATUS.-G. H. Corliss. Providence. 

R. I. -Letters Patent No. 17.423, dated June 2, 1857. 

Val ue of Extended Patents. 
Did patentees realize the lact that tltelr inventions are likely to be more 

productive of prollt during the seven yea S of extension than the first 
full term for which their patents were granted, we think more would avail 
themBel yes of the cxtension privilege. Patents granted prior to 1861 may be 
extended for seven years, for the bencfit or the inventor ,or of his heirs in case 
of the decease of the former·. by due applleatlon to the Patent Ollicc, ninety 
days before the termination of the patent. The extended time Inures to 
the benellt of the nventor, the assignees under the IIrst term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and it is necessary tha.t good profes3ionn.1 service 
be obtained to conduct the business before the Patent Ollice. Full informa 
tiou as to extensions may be had by addressing 

MUNN & CO • •  31 Park Row. 
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�drtl'tiSttutnt$. 
TAe �alU/l qf' Ihe SCIENTIFIO AJIlIBIOAN as an adfJ61'll8Ing 

,,,,,dlum cannol be Of!er·e8tlmal«i. 1111 ctrculallon 18 len 
II""", grtaltf' !han that €/I anll similar Journal now pllb· 

Ushed. II gots nIO aU lhe &ate8 all.d TerrItot"lt8, and 18 
.. tat.I In aU lhe prine pal Ilbrarlt8 and reading. rooms of 

l/o.e world. We In�;1t the aUenlion qf Iho8t who WISh to 
make lhelr bUlllnt88 known to the anneUd ralt8. .A bUIll. 
nt88 man 'wanlll somelhlng more !hall to 86e hili ad�er· 

tlllemell! ,n a prlnlsd newspaper. He wanlll ctrculat on. 
� U III worlh 25 eenlll per ,,"" to a�erlls. In a paper qf' 

three thousand elrculalton .. U 18 worth e2.50 _ Une to 
ad�ct'lI86 In 01UJ qf' Ihtrtllthousa"d. 

RATES OF AJ.)Vl!:RTISlNG. 
Back Pqe • • • •  1'00 a line, 
Inside Palre • • •  73 cent. a line, 

for each insertion. 
Eng"amngs mall head ad�erll86_ at the sameraltpW 

Une, bV f1UJa8Urem<mt, as II .. �1tr·prt88. 

STEIDL OASTINGS rro PATTERN; tensile strength equal to 
wrought iron; will rlvet over, bend, or case harden. 

lIc""y wOl�k��rl�"!;t�,r���sPhll��I12I�lflrtt��l���ork. 

SPEOIAL NOTIOE. 
THE price of our No. 0 Emery Grinder will 

be ,16. after .July 1st. More than $50 can be saved In 
two months. in almost every shop where there Is power, 
with this machine. 

AMERICAN TWIST DRILL CO., Woonsocket, R.I. 

POTTERY WARE MACHINES, for mak­
Ing Stone. Earthen, and White Ware. Machlues 

Rnd Patent Hights for 
n�l'�)�YC�., Baltimore, Md. The right Cor Massachusetts disposed of. 

WANTED.-A good, second·hand Steam 
Olle thal'Wfc'lfr��Y�����c r:I';[�f,�i�!' r� g-ri't?: ��"o�� H-l,.;; 
perSOll hBvllIfj one for sale f,lcase rc1ve full de8criptlon. K[,\��: etc. irect Box 8. ee!'Jie d, Franklin County 

------------------------� 

GREAT SUCCESS of the HYDRAULIC 
ROTARY GOVERNOR on Water Wheels. It giTes 

exact .peed under all changes. SILVER MBDAL awarded. No pay tl11 tested. J.S.ROGERS, Tr., 1 9 John st., Boston. 

PARTIES in want of Power, in a good loca­
cation,. Cor the manufacture of Paper, Paper Pulp, 

Shoe regs, noxes, etc., addre:., i'� JJ(fGl"N�
kS, . 

New PortiaD<l, Me. 

rr'
HE BAILEY GAUGE LATHE, for turning 
all kinds of handles and cabinet work. Addre.s 

1'. B. BAILEY & V AlL, Lockport, N. Y. 

KEY SEAT MACHINE, Manufactured by 
T. B. Bailey & Vall. Samplc at CHAS. PLACE & 

CO. 'S, 60 Vescy st., New York clty. 

Gear's Variety Molding 
Machine Is the beat In the world. Send for Circular. 

A. IS. & J. Gear &: Co., Boston, M888. 
v��Ci�l!�:Wh::������tt!:'§��e��:�.u¥J�'k�i1.!: We mean business. �ANTED.-oun and Cartrid�e Machinery 

oC all kind., new or second-hand. Address 
INCHESTER REPEATING ARMS COMPANY, 

New Haven C:onn. 

EDSON'S 
� "RECORDING 

TEAM: GAUGES." 
Manufactured aud sold hy TIlE RECORDING 
STEAM GAUGB Co •• 91 Liberty st., New York. 

BENT, GOODNOW & CO., � 
Boston !IIass., Publishers oC "PATENT STAR," 

.el1 Patent Right. and goods oC al1 kinds. Orders solicit· 
cd. AGENTS WANTED. 

rr-qend stamp for copy. __________________ __ 

$ t 0 A DAY FOR ALL with Stencil Tools . 
Adrlress A. E. G�AHAM, Sprlnglleld. Vt. 

Canadiun Inventors, 
Un�er the new Patent Law, can obtain patents on the 

81�1II� ter.m8 88 citizens. 
For filII particulars address 

MUNN &: CO., 
31 P"rk Row, New York. 

$cimtifi, 

BABCOCK & WILCOX'S 
TUBlIJ.OUS STEAM: BOILER 

Hr..t.�; g>�:::��.lio�1.j:.
ntages: 

Economy of fUel. 
Pe!'fect circulation. 
Saving of cost and tlme'ln repairs. 
PerCectly dry steam. 
Accessibility of all parts for cleanlng, lnslde and out. 
Ease and economy of transportation. 
The Collowlng are some oC the parties who have these 

boilers In usc: 
�����Jle':,'f:.r �d'���fY' Bal:,imore, ¥,d::::::::::� 'tp• 

y��dft�':�t.f� s��P�,r c:? .. W'o"��';j\r.:pa:::::::::: :1� :: 
D. Trainer & So'!.. Cotton MIII .... Lln .. ood. Pa . ..... 100 .. 
Henry Cal oman t!aw Ml11s. So. »ethelam, N. Y .... . 50 .. 
Beardslee Nickel'" M'C'It Co .• Nickel Platers.N.Y.50 .. BA.BCOCK &; WILCOX, Bullden of eteaul.l8ru�\Y:na��

.
t�:!Yo"A:

. 

Portable " Stationary 

Steam Engines 
AND HOISTING ENGINES. A good a r  

tlcle at low prices. ETery machlne warranted 
Send for descriptive Price List. 

H. B. BIGELOW &: CO., 

New HaTen, ConDo 

RUSS PATENT 

MONITOR MOLDING MACHINE, 
MA.DE BY 

R. BALL & Co. Worcester, Mass. 
Manufacturers oC thc latc:t Improved WOOD'WORKIl!I'G 
MACHINEBY for Planing Ml11s Car Shops, AaTlcultural 
Implemcnts, Furniture, Sash, Blind, and Door '"Factories, 
etiiic"A1.�c��.

l11ustratcd Catal0-f."t..
a��i�l6�t. 

, 
THE AMES IRON 

WORKS.-Portable En­
gines, 8 to 40 H.P.· Circu· 
lar Saw MlIIstVertical and 
HI�����

al
:orl��Wor.t 

r.,g Engines, Burr MlIla, 
Wood and Iron Working 
Tools. Scnd for valuable 
Informntlon to 

EDW'D P. HAMPSON, 
88 Cortlandt st., New York. 

The New Wilson Under-Feed. 
THE BEST" CHEAPEST FIRSe CLASS SHUTTLE SEWING MACHINE 

--e.PClII.ar" IN THE WORLD. .. . Warranted for live ,.earl, ""and the warrant)' IiId.·m. 
l'IanUlfd b,. & ."'pital of half 

& millioD of dollars, 
ACENTS WANTED �In unoccupied territory. 

",For particulars address 
.. Wilson SCWinz lachille Co, � Cleveland, 0.; St. Louis, 

. _  _ Mo.; Providence, R. I. ; 
� ........ - ... Pblladelpbla, Pa.; Bos: 

ton,Mass.; Plttsbul'J.Pa. 
Louisville. Ky.; Cinclnnatl,O.; Indlana�lIs,lnd.; 
Memphls,Tenn.; Chicago, JII.i. lll1waukee, Wis.; 
Toledo,O.; Albany,II.Y.; St. raul, Minn.; Rlcb. 
monll.Va.; Montgomery,Ala.; Ifew O rtean., La.; 
Galveston" Houston,Tex.; San Francisco, CaL ; 0," 

No. 707 BROADWAY. NEW YORK 
1832. SCHENCK'S PATENT 1871 
WOODWORTH PLANERS 

And Re·Sawing Machines, Wood and Iron WorktnJl:Ma. 
%tgWs'? M��ra'::n, ��

I
��a:�

c
iI8 tl�:it. �'$r�:\Cfr�� 

PATENT BANDSAW IUCHIlfES 
�l;����

s
:l:lf.�

v
.e,.� tg�::! 

as well as square without In· 
cllnlnlLthe table, by FIRST &: PRYIBIL. 452 to 456 
Tenth ave., New York. PrIce 8250, e2'l5, esoo, and $400. At 
present (Oct. 16), there are In 
gj��

a
;��

n
m':CI�r�:a?t'e:�¥:r 

circular. Manufacture, allO. 
��r!'t"ls�

ov
;r1r.:���I

n
'Ir:f� 

allO on hand a large stock 
oC best FBBlIOH BANDSAW 
BLADBa. 

NORWALK IRON WORKS, 
SOLE PROPRIETORS and Makers of the 
I... Norwalk E '\;me and Earle Steam Pump, Statlona· 
�h:�r lt�:rp,:n:s���' a���:e:..��

n
lu��. 

Balan
c
e 

.. .. esroom, 188 Center Itreet, New York. 

BUERK'S WATCHMAN'S TIME DE­
TECTOR.-Important tor all large Corporation. 

�rh ::��g�¥'1��u:.:'c�
c
��";;;';,�f�:�f ��:t�����

I
�� 

catrolman, as the same reaches dUrerent stations of hil> 
eat. Send tor a Clrcular

i>. O. Box lci5�il���n
R
�_. 

N. B.-ThIB detectorIs covered by two U. S. Patents. 
Parties USing or se111ng th.� Instruments without autho· 
"ty from me will be dealt with according to law. 

THOMSON'S PA.TENT 
ROAD STEAhIER. THE only locomotive that will haul heavilv 
loaded tralna on ordinary American roads. Saves Bo 

per cent over horses, and doea not Injure the roads. Also 
a
�.r.�"<1,,

t
��lnl'���lrr:aogl��� We�Vg:ak. Opeu tor 

competition with any other Road Emdn •. 
For fUl1 particulars, a,ldres. the Sole MAnuCacturer In 

Am.rIM, D. D. WILLIAMSON, 
P.O. Box 1809, or 32 BroadWI1Y, New York cIty. 

�mtritau. 
THE CELEBRATED 

Oold-1·olled Shaftmg. THIS Shaftinlk is in every particula r s uperior 

Eco�0�lc�
n
�'IIA�\-1W! r.i

e
�u ,,!�e'\ngI�:; ':u�: 

stroager than tnrned Shafting. feu diameter anBwers 
every purpose, causing a great saving In cOllpllng, pul· 
�J's and Jiangers. It 10 tly round, and made to 
Wbltworth G�. AI1 w It a trial continue to nse 
It excluolvely. We have e qllantltle.. Call and 
e�:rJ::.�t, or send tor PGi8�::E PLACE & CO. 

126 and 128 Chambers st., New York. 

N. Y. Mac/t'inery Depot. 
G EORGE PLACE & co., Manufacturers and 

T Dealers In Wood and Iron Working Machlnery, ot 
every description, Stationary and Portable En�nes and 
:���%"{ I���'i.'in�

n
�r 

R
����.1��flr 

a
s:o:s• �i\,"3 

126 Chamber st •• New York. 

Sturtevant Blo'lcers. THESE a re in every pa rticula r the best and 
most perfect Blower eTer made. A fUn assortment 

of every me on hand, read,- to deliver. 
Addreo. GEORGE PLACE & CO., 

126 and 128 Chamber st .• New York. 

L. &:�. W. FEUCHTWA.NGER, 55 ·Ce· 
dar st., New York, Chelhl.ts, Importlnc 
and Manufacturlnl{. Silicate. of Soda 
and Potasht 80luble Glas .. In all forms.} 
Steel and Glass Makers'!. Potters' ana 
Enamelen' Materials, pure Metallic 
Oxides and Metals, Hydroftuoric Acid, A.II arUcles of th" tiest quality, and or­
ders promptly attended to. Publishers 
of Treatises on " Soluble Glass, " 
"Gems," and "Fermen,ed Liquors." 

}> URDON [RON WORKS.-Manufacturers 
.> ot Pumplng Enllines tor Water Works High & Low 

Pressure Engtnes, Yortable Engines and Bollere, of all 
kinds, S�ar Milia, Screw, Leveru/r0fw & �raullc 

�:":d F��t;:r:i� Irr��r;��' H BA & ITTA· 

MACHINERY fe�d'Tor�r:�I!�C�.!.��·CE 
, & co., eo Vesey ot., New York. 

---------------

P. BLAISDELL &: 00., 
:jl fANUFACTURERSof the "BLAISDELL" l' PATENT DRILL PRESS�:S, wlth

�
uiCk return mo· 

tlon, AfP:\cultural DrillS, ImproTeil En ne Lathes, 1I'0m 
12 In. to 28 In. swing, Planers, Gear Cut ers, Boring Ml11s, 
Hand Lathes, and otner lIrst·class MachInists' TOol •• 

Jackson st., Worcester, Maas. 

A.oents I Read This I 
W'E WILL PAY AGENTS A SALARY OF 

830 per week and expenses, or allow a large 
eommlBslo11, t-o sell our new and woodertol lnventtoos. 

Address M. WAGNER & CO., Marshall, !IIlch. 

WOOD-WORKING MACHINERY GEN-
erally. Slleclaltles, Woodworth Planers and Rich· 

ardson s Patcot rmproved Tenon Machines. Nos.:U and 
28 Central, cO"WHI&l:'l&�'R�d'6�,:t�Mlf'�sON. . ----VINEG AR, how made in 10 hours, without 

drugs. Particulars 10 cts F.SAGB,CrOmwell,Conn. 

Tanite El1terl1 Wheels 4ND (mINDING MACHINES. 
S. A. WOODS, GeDeral A.treDt. achlnery Depot, 91 Liberty st. New York. 

RAILROAD 1\1 EN find all the latest railroad 
news, descriptions and l11ustratlons of railroad 1m· 

proTements, allO articles on railroad management and 
&':.�����

n
� tgrJ':3;���'J�

r
���k':':�d.

l
ft�

h
������f: 

Chicago. 'Four dollars a year; ten copies for tS5 \�O copies 
for ,120. Sel1t with En(jttluring, the great Engn6h tour· 
nal, for one year t 118. 

$150 A MONTH! EMPLOYMENT! 
EXTRA INDUCEMENTS I 

A premium HOBsB and WAGON for Agents. We deolre 
to employ ag<lnts for " term of seven years .. to sell the 
Buck.ye $20.00 Shuttle Sewing Machine. It makes s 
stitch alike on both Sides, anil Is the best 10'!!:-Jlrlced 
licensed machine In the world. W. A. HENDERSON '" 
CO., Cleveland. Oblo, or St. Louis. Mo. 

A LLCOTT'S LATHES, for Broom, Hoe, and 
Bake Hat.I�.

lf,b�t', � Liberty st. New York. 

HOW, WHEN, and WHERE 
TO 

ADVERTISE. 
SEE THE ADVERTISER'S GA ZETTE, 

BOOK OF ONE HUNDRED PAGES, 
loaued Quarterly (new edl Ion mST OUT), c"ntalna Lista 
of ALL THB BRST NBWSPAPBBS Dally, Weekly. Rellglolls, 
All!'icultural, Local, and Political; also, MAGAZINES, 
and &11 Periodicals CleToted to class Interests; aI8o, eatl· 
mateo ShOWlDg 

COST OF ADVERTISTNG, 
and hints, Incidents, and Instrnctlono gathered 110m the 

Experience of Successful Advertisers. 
Mailed to any address FOR !llJ CENTS. 

Addreu 

GEO. P. ROWELL & CO., 
A.dTertislDIr Alren'IJ, Pllbllllhen, and DeaIen 

In All lUnd. of Printer.' D!aterlale. 
NO. 41 PA.RK ROW, NEW YORK. 

lJniversal lVood lforker. 
FOR Agr icultural, Railroad, Ca r, Ca rriage, 

anfl Wagon Works, Planing Mill, Sash, Door and 
B
llnd

-:;:�f�'��.wf�\.
a
:
d
Jl'ft'8�����

t
��:ilton,O. 

/\LBERT H. CURlEL, Vienna, Austria, 

MANUF ACTURER of Mach i nell , & Whole­
sale Dealer In "'EWING MACHINES, deslrcs manuCacturers to Inform him of new Inventions for the 

purpose of introducing the same In AlIstrla and Hungary. 

$375 A MONTH-Horse Rnd outfit fur­
nished. A,ldrer.. NOVKLTY C/). , Saco) Mo. 

To Electro-Platers. 

BATTERIES, CHEMICALS. AND MATE­
RIALS In aets or 8Ingl.e ... with books of Instruction, 

maaufactured. and sold by THuMAS HALL, Manulactur· 
Ing ElectriCian, 19 BromJield street, Hoston, Mass. II· 
lustrated catalogue sent tree on application. ___ _ 

OTIS' 
SAF ETY HOISTING 

Machinery. 
OTIS, BROS. &; CO. 

No. 348 BROADWAY. NEW YORK. 
.---::-

P U�""P � -Fo r Description, Price 
1lL • Lists etc., of the Best Centrltn· 

gal Pump ever IIlTen ed, with Overwhelming Testimony 
In Itsfavo,=> send for new lIIuatrated pamphlet (40 I'P.) to 
Mess .... H1<ALD. SISCO & CO. BaldWinsville. N. Y. 

"rHE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects Is called to 

our Improved Wrouglit·lron Beama and Girders (patent· 
ed), ln which the componnd welds between the stem and 
Jianges, which have proved 00 oblectlonable In the old 
mode of mannfactrtr1ng, are entirely aVOided, we are pre· 
pared to fUrnish all slies at terms as favorable as ean be 
obtained eiBewhere. For <!escriptlve IIthojll'aph addr.sa 
Carnegie, KIoman & Co.,Unlon Iron Mms. PlttsblH'l(h, Pa 

WOODBURY'S PATENT 

Plan'i'ng and JJIatc/ting 
and Mold1ug Machlnes,Gray & Wood's Planers,SeI!·olllng 
SlOW Ar�.

o�: �Mg>:,
r wood i9�'l'l;!r��t��:,

r
i: Y •• Send for Circulars. l6'l SlIdbnry street, Boston 

I) [CHARDSON, MERIAM & CO., 
,� Manufacturers ot the latest ImproTed Patent Dan· 

Id. and Woodworth Planing Machines, Matt'hmg, Sash, 
and molding, Tenoning, MortlBtnK, Boring, Sba"lllK, Ver .. 
tical, and Clrcnlar Be·sawlng Machines, Saw Mills Saw 
Arbors, Scroll Saws RaltwM', Cut· oft', and Rip' Raw Ma· 
chines, Spoke and Wood TUrning Lathes, and various 
other Kinds ot Wood· working Machinery. Catalol, .... es 
and price lists sent on appllcallon. ManUfactory, Wor· 
cester, Mass. Warehouse, 10l Liberty st. New York. 111 

Niagara Stea'ln PU'Inp. 
CRAS. B. HARDICK, 

Adams st., Brook171l, N. Y. 

1\1 ODELS, PATTERNS, EXP ERIMENTAL, 
l' and other machllle3! Models for the Patent Olllce. 
���-W.a��. �{. ���!.XJe1e��INleg�·loN�i�l�o 
AIIEBICA.N oll1ce. 14 If . " TANTED-AGENTS

' 
$20 PER DAY, TO 

s811 the celebrated DOME SHUTTLE SEWING 
i MACHINE. Has the under· feed mskcsthe "lock I /stltch" aUke on both oldes, and \8 tully licensed. 

: : 'l.
hih�e:a�C:t.

Chl,:&�s;,:aml1y Sewing Machlne 
JOHNSON, CLARK & CO., 

Boston, Mass. ; Pittsburgh, Pa. ; Chlcago, 111., or 
St. Louis, Mo. 

PORTABLE STEAM ENGINES, COMBIN 
Inli,the maximum oC etllelency, durability and eCOll· 

�Tl';I;�nd
t
�:���\W:���w'ri�

I
��r�UM�

IC
joo 1'��i. af� use. All warranted oatlsfactory or no sale. Descrlpflve circulars .ent!.nc�pt'lg'X'gl�·Y t'h��:tawrencc, Mas .. 46. Cortlandt st. New York. 

THE WOODWARD STEAM-PUMP MAN 
UFACTURING COMPANY, Manutarturers of the Woodward Pat. Improved Safet Stgam Pump and Fire 

��fl::'8 r;��o:�t'fro,::,
d I

n�'¥'ucg.,:!�r��
d
�ot�r: Churches, Factoi'ies, & Pub nd1n� heated by Steam, 

�g;; !l;��tg· st.\W�:::"�ry ofn ��flW'!:��t� ��
n
i�

r �i! p'�rtle. are he. eby cautioned "galnat lutrll,;;/n; the Pat. RlJ[ht of the above Pump. G. M. WOODW A'Rif, Pres't. �HINGLE AND HEADING MACHINE--
Law's Patent with Trevor & Co. 's Improvements. e Simplest and Best In use. AllO, Shingle, Heading :�g S���!�

ters, E
'¥':1l�6l\ ie��'L��'���: ��¥.

ra  

LATHE CHUCKS-HORTON'S PATENT 
1I'0m 4 to 88lnehes. Also for car wheels. Addrcsi 

E. BORTON & SON, WlndlOr Lor.ks Conn. 

S ILICATE OF SODA, IN ITS VARIOUS 
.... forms, manuCactured as a specialty, by Phlladelphla Quartz Co •• 'IRS South 2d st. PbIl&delObla Pa. 

TELEGRAPH INISTRUMENT for Learners. 
Something new. Instructions and Alphabet with 

each Il18t, UNent. No teacber required. Price 1I'0m $7'!ll 
f:i:J:'!'::d p'i-T�:s�·fcid�';sitl�

o
A.�bV£i� B::f:Pr:T:I� 

egraph Supplies, 26 Waring Block, Cleveland, Ohio. 

HAND SAW MILL.-Do work of 8 men . 
Rip a·lnch Inmber with c.... Thou.anda In use. 

Allents wanted eVerYWhere=i2 Cortr:;:dt�i.��:';YOrk. 

1\,f ACHINISTS' TOOLS, at greatly reduced 
11'.1 prices. Also 80me Woodworth Planers and Sec 
OI,d·hand Tools. in to 118 R.n. ave., Newar!', N.I. 

E. & R. J. GOULD, successors to Gould Macnlne Co 

nINCINNATI BRASS WORKS. - Engi. 
\) n�ers and Steam Fitters' Brass Work. Best Quality 
at very Low PrIces. F. LUNKENBEJMEH,Prop'r. 

© 1871 SCIENTIFIC AMERICAN, INC.



Advertisements will be admitted on tM8page at the rate of 
51'00 per line for each insertion. Engravings may 
head advertisl'-ment8 at the same rate per line, by mea8� 

'Urement. as the letter·1Jre88. 

Pratt's Astral Oil. 
First Premium and Diploma at American Institute Fair ,1869 and 1870, for SAFEST and BEST ILLUMINATING OIL. 011 House of C HAS. PRATT, N. Y. 

Established U'10. 

Jritutifir 

SAFES. M��N��: 'S 
2M BROADWA Y. 

FOR SALE .-The buildings occupied by the Buffalo File Co. , situated In the city of Buffalo, on a paved street, with Engine,t Shafting, Triphammer, etc., well located. and adaRted 101' manufacturing :purposes . For further part��&�sGEP¥i{JscfcY}i�,f]fUff�fg,lN: Y. 
A S. & J. GEAR & CO., Boston, furnlslo 

� • evcry descrIption of Wood and Iron Working Machinery a.nd SupplIes. The best in use, regardless of maker at lowest possible rates. 

I' B B B lYI A H  &. B U R R ,  
to.\,, 1 3 8  & 140 Fulton St. ,  New York . 01. 

u. \" FREEMAN & BURR have very g-reat pleasure in 0 '" ,,� l' inviting an inspection of their immense 'Stock for the present 
, 'J.I'I� �' \J 

season. It embraces the choicest products ot the Loom from every "j n 
� � part ot' the world, both in the piece and made up for immediate IIj wear, for all ages and all occasions. , 

SUITS, 10$-$15. � OA'fS, . $5. PANTS, $3. VESTS, $2. BOYS' S UITS, $5-$8. 

SUITS, $20-$30. J OATS, $10. PANTS, $6 . . VESTS, $4. BOYS' S UITS, $10-$12. 

SUITS, $40-$50. ) OATS, $20. PANTS, $12. VESTS, $8. BOYS' S UITS, $15-$20. 

01. ORDERS BY LETTER promptly filled. FREEMAN & n-O BURR'S Easy and Accurate System for SELF· MEASURE ena· to.\'�' 
"'J/. bles parties In any part of the country to order Clothing direct from :\\1.\':" I j Z� them, with the certainty of receiving the most PERFECT FIT at- C\. "  \ n talnable. \. V II, RU LES FOR SELF-MEASURE, SamBles of Goods, Price �"" 

________ 
List, and Fashion Sheet, SENT FREE on app 1eation. 

TUBAL SMELTING WORKS. 
"'60 South Broad street, Philadelphia. 

DUPLAINE & REEVES, 
MANUFACTURERS OF 

A.nti-Friction Metals. 
xxx Metal Nickel Hardening . . . . . . . . . . . . .  55 cts. per lb. 
XX Mctal Nickel Hardening . . . . . . . . . . . . . . . .  50 cts. per lb. f M'etal CORper Har�eninll: : : : : : : : : : : : : : : : :  :t8 g�:: E�; Ie: B " " • . . . . . . . . . . . . . . . • •  35 ets. per lb. 
C " " . . . . • • . . • • . . . . . . • •  SO ets. per lb. 
D 1 These metals are alloys of copper, tin, I 25 ct •. 
E antimony and lead, according to price. 2t} eta. 
F They cannot be excelled. 18 ets. 
G r These metals are the ordinary low prIced 16 cts. 
Ii tHftbbitt alloys, used where there is not. 15 ets. 
I much friction, anG where economy is re- 13 ets. 
J %Yihee�' prf�eel n��li:fsa�? o1���r:ri�]le�.ith 12 eta. 

CURES 
Costiveness, 

RELIEVES 
Headache, 

AIDS 
Digestion. 

Sold by all Druggists. 
------- ��------------

WATER-PROOF 
B UILDING PAPER 

(No TAR) for Roo1!ng, SheilIhlng, CeilIngs, "OIl- ClothS, Shoe Sttffenings, Tags, Trunks, Cartridges, Blastmg, Pass-\Jook Covers, Grain and �"'lour Bins] etc. , for sale by 
J. HUNTER, R. , Paper Warehouse, 59 Duane st. New York. 

SHAW'S PATENT 
Gunpofwder PileDriver 

One of the Greatest Inventions of the Aile. 

STATE AND COUNTY RIGHTS for sale. 
Machines furnished of any desired power . This won· 

���fu�lr1�f�:1�rm�i.ll -&r�t ��:�rae�a���t f�l���t���t �li�h competent parties for the use of our machine on a royal-ty, or diV1SIOGuH(f��ElpH�!rn�uI��M''b<g�.". No. 16 N .  7th st. , Philadelphia. 

THE TANITE CO. 
GENTLEMEN :-Some months since, we 

ordered from you a 14· In. Emery Wheel. We have used solid wheels for several y'�ars, and thought the best until we tried yours, which, It Hives us pleasure to say, has proved ITS �uperiorlty. Although used bh Ton:>. 
Pui��e£�ff�:�Ui'n��i����� �ee�::r�:3�Sff}� ;�E:6;i� You will please send us, as �iCklY as possible, one 16-in. diameter, 3- ln. face, No. �H\l;'�E'ER, MELICK & CO. Albany, N. Y. , May 22, '71. 
G�i��e��r�n���� a'd�r��� best Tljf�ldT fWiH: �cf�els and 

Stroudsburg, Monroe Co. , Pa. 

FOR SECOND-HAND PORTABLE EN-
GINES, address C. A. DURFEY, Tltnsvillc, Pa. 

MANUFACTURING PREMISES IN CAN-ADA known as the "Globe Works," situated at Gananoque' on the St. Lawrence, 18 miles from the city of Kingston. The premises are extensive,and have been used as machine works, spring factory, etc. The water power is abundant, and is AVAILABLE THROUGHOUT THE WINTER. 1.'he steamers on the St. Lawrence all touch at Gananoque, and It Is also a station of the Grand Trunk Railroad. For terms, apply to J. PENFOLD, Manager, Bank of British North America, Kingston, Canada. 
-- -- - - - - �- - - - -- -
IL M�s!cal �oxe�_' 
1\ 11" ANDOLINE, Expressive, Quatuor, Bells, 
.If..l. Drums, and Castanets. All sizes all styles, and aU prices, from three dollars to three thousand dollars. Playing from one tune to over one hundred tunes. Send for Circular and prices. MUSICAL BOXES REPAIRED BY SKILFUL WORKMEN. M. J. PAILLARD & CO. , 680 Broadway, New York. 

R U.1lIPFF & L UTZ, 
IMPORTERS and :Ma�uIacturers of Aniline 

Colors and Dyestuffs, Colors for Paperhangers and Stainers. Reliable recipes for Dyeing and Printing on Silk )Vool, and Cotton ' All new improvements in the art 01 Dyelng"and new Colors are transmitted to uS l:>y our friends in liiurope, as soon as they appear. 
42 Beaver street, New York. 

JVorking Models 
Experimental Machln,ry ... lI1etal, or Wood, made to tier, by J. F. WEllNER 62 Center st. N.Y. 

THE 
Tanite Bmery Wheel. 

Does not Gl";f:'I.h?U¥'l:1Nk 'gO�mell. Address 
Stroudsburg, Monroe Co. , I ft. 

A .  S. CA]IERON & CO.,  
ENGINEERS, 

Works, foot of East 2Sd 
street, New York city. 

Steam Pumps, �1�aJ'J�t. to every possl­
Send for a Price List. 

JAME S W. QUEEN & CO. , 
924 Chestnnt st., Philadelphia I �3� Broadway, New York. 
Opticians, Mathematical and Philosophical 

Instrument Ma.kers, and Importers. 

8t���!��!��r��;{t��rlVe:I·s,�Pa�: 3�::::r�s�iti:r�i��: ters, Barometers, Magic Lanterns, etc. , etc. Manuals as follows, sent Cor 10 cents each : Part 1st, Mathematical Instruments . . . . . . . . . . . .  155 paHes. " 2d, Optical Instruments . . . . . . . . . . . . . . . . . . .  100 4�g: M.�f��o�t��;�nI"n�rr'{,!t:��s���:?�.��: : :  rs 
WANTED .-A man qualified to conduct a series of SOUNDINGS and BORINGS, to deter· mUle the character of foundations for bridges and other works in and along the Harlem River, in water and on land. Unexceptionable references will be requIred. 
H�J'J:I�o�ei."2�nB���d�a�s t�f 2 and 5 o'clock P.M. ,  at 

WM. ii. GRANT, Chief Engineer. 

GEO. W. READ & CO., MANUFACTURERS AND IMPORTERS, 

VE!lEEIlS, 
FANCY WOODS & BOARDS, 
Have in store the :tin est assortment ever seen, particularly 

FRENCH V""EERS, HUNGARIAN ASH, ETC. , 
to which they It \ Ite the particular attention of the trade. Send for catalogue and price list. 
TfNE. �l�Ii:��'I.:�fIJht'h��sJn'::t�i.argest VENEER CUT· 

110 and 112 Centre st. Factory. 186 to 200 Lewis st. 

C UR.b;S Cuts, Burns, Wounds, and all dis­
} orders of the Skin. Recommended by Physicians. Sold by all Druggists, at 25 cts. JOHN F. HENRY, Sole Proprietor, 8 College Place, New York. 

PAT. SOLID EMERY WHEELS AND OIL STONES, lor Brass and Iron Work Saw lIHlls Bnd Edge Tools. Northaml)tonEmery Whoel Co. Leeds,Msss. 

The tact that this Shattmg nas 75 per cent greater strength, a finer:finish, and is truer to gage, than any other in usc, renders it undoubtedly the most economical. We are also the sole manufacturers of the CELEBRATED COL· LINS PAT. COUPLI:"G, -and furnish Pulleys, Hangers, etc. , of the most approved styles. Price Lists mailed on ap-plication to JONES & LAUGHLINS, 
. 120 W ster street, Pittsburgh, Pa. P;- Stocks ot this Shafting in store and for sale by 

F&����LX��! �l:{;�c�����;.�:C��et. N. Y. 

THE 
Allen Engine Works. 

i IBli'II I:I!ael!l1 
F'ourth avenue and 130th and ISlst 8tS • .New York city Man ufacturer8 0 

Porter's GoverDor, 
The Allen Boiler, and 
r��f:'PY:t��ailrht Edlles, Snrface Plates, and 

Four first premmms were awardeu to us at the Fa:r the American Institute, 1870. Send for our illnstrated circular. 
• � , BEST DA..'\IPERREGULaTOR 

,. � fot Steum Boiler. Send for CirCUlars. Agents!Wanted. MURRILL & KEIZER, Baltimore, Md. 

HEAVY CASTINGS :;��!��I;fh:nd 
M. & T. SAULT CO. Steam Engine BroIders & Founders, New Haven, Conn. 

� 250 A MONTH easily made with Stencil 
� and Key·Check Dies. Secure Circular and Samples, .... EE. S. M. SPENCER, Brattleboro, Vt. 

FO OT LA THES, And all kindS of small Tools. Illustrated cataloi"e free. GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Masa. 

Harrison Safety Boner. 
Has been in practical use for more than 10 years . 

25,000 HORSE POWER IN USE. INTERNATIO�1fENI�R1hJ�fr¥�¥E/�hAL, 1869. 
SE}lD FOR CIRCULARS TO 

HARRISON BOILER WORKS 
Philadell,hia, Pa. 

Weston's Patent Differential 

PULLEY BLOCKS. 
1�,000 I n  use. Address HARRISO� BOILER WORKS 

Philadelphul, 
or J OHN A. COLEMAN, A gent 

110 BROADWAY, New York , 
or 139 FEDERAL ST. , Boston, Mass. 

--------�----------:-=�-.-=-�-=---=-- - ----Carpenter, Advertising Agent. L. L. SMITH & ao., hereafter, Box 778, New York city. 

Nickel Platers, Swain Turbine 6 HOWARD ST., New York, 
Between Elm and Centre. 

B_U I CD E RS and all who contemplate building, supplied with descrlI>' tive circular of " Village Builder" free. Address A. J. BICKNELL & CO. , Publishers, 27 Warren st., N c_w York. 

American Saw Co. , Manufactnrers of 

And Periorated Circular and Long Saws. Also Solid Saws 01 all kinds. No. 1 Ferry st. , cor. Gold street. New York. Branch Office for Pacific Coast, Ne. 606 Front street. San Francisco,Cal. 

IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of s�erior qual· 

m;;, o.:'n�"P1tC:n�d���J!iWEJ'�U�M?'i:iANuf f[;¥'i1Il: ING CO New Havcn Conn. 

RAILROAD MEN, who hope for promotion, 
read the RAILROAD GAZETTE, published at 72 Broad· way New York, and 112 Madison st. , Chicago. Sample numbers 10 ct.� 

SPERM OIL, strictly pure, for SEWING 
MACHINES and fine Machlner� In bottles, cans, bar· rels. and casks. W. F. NYE New J>edford.Mas,. 

1'flP.DE MA�!(. Union Stone Co. , 

aD 
Patentees and Manufacturers of 

ARTIFICIAL STON E &; 
and��fi�i!f �o���:e�Y,*heel Machinery and Tools. S�nd for cireu· lar. 32 Pem::r.';!.'l-t��'mie8S. 

Patent Vertical Portable En[ine. 
Our guarantee is-more steam, less fuel, stronger in run-

��l,;�::r d�or:b��' l�:� ����rJ Style Portable, with Engine on Boiler, of same dImensions. Our 
�aaY�e�£!�e�r�es�do�fo�kS� :it\! Patent Roller set ; quick settini' 

:�s� eAJd��s��RIVFi�i & ��a¥,yz������fl:,ngt?lg.i . 
L. W.Pond---New Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ' 

Mllll�eK:���I:'���fa���� i��t ���t:�ltfi'a�gdp��g��� and .:.hears for Iron. Ot! ce and Warerooms, 98 Liberty st. , New York ; Works at W orcester, Mass. A. C. STEBBINS New York Agent. 
IRON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 
PENN WORKS, 

MARINE ENGINES-,- BOJLERS, ETC., 
____________ �HILADEL�HIA�, �P�A�. __________ __ 

Vertical & Horizontal 
CORN MILLS. 30· inch grinds 30 bus2s8er hour, and �ri� �Rbr�lfiRI��'k�140. New Haven, Conn. $2 5Q.A LINE for an advertisement in 

• Kellogg's Inside Track List of 265 West· ern Country ewspapers. Best and cheapest medium ot Its kind in the world. Address A. N. KELLOGG, 110 and 112 Madison st. , Chicago. 
EVEI)YBODY WISHING a change of oc-

'.J .  .\.J cupation, seud for Circulars in relatIOn to the rapidly growing bUSiness of StenCil Cut­tiui', to L. S. METCALF, 117 Hanover st., Boston, Mass., Manufacturer of the best StenCIl Goods in the world. 

"Our Low-Water Wheel from this on" 
WILL DO TEN PER CENT MORE WORK on small streams, In a dry season, than any whee 1 ev�r invented. Gave the best results, in every respect, at tire Lowell Tests. For Report of tests at Lowell, with Diagrams and Ta ·  ole's of Power, address 

THE SWAIN TURBINE CO., 
N orth ChehnsCord, Mass. 

UNION 

Spoke Works. 
SPOKES, RIMS, AND PLOW HANDLES . All goods warranted seasoned, and of the best quality. JOHN G. DAVIS & SON, Southwest cor. ofLeouard and Otter sts. , Phlladelphla. 

POWER PLEDGED 
Equal to [any Overshot, with 

N .  F .  B U R N H A M ' S 
N E W  T URBINE 

WATER 'VHEEL. 
Illustrated Descriptive Pamphlet . and Pri<;e List '3�nt free, by 

N. F. BURNHAM, York, Pa. 

From 4 to 500 horse power including Corliss Engines, SUde 
�bl�vi�tIl����:i�. El���e�i;.g�: lar saw�lills, Shafting, Pulleys, etc. Wheat and Corn MillS, Cir� cular Saws, etc. 

Scnd or Price List. 
WOOD &; llIANN ����F.�" Steam Enlline Company 
WORKS-UTICA, N. Y. 

LeCOUN T'S PATENTj 
Lathe Do[s & Clamps, 
Of both Iron and Stcel. 

L"Count's Patent ' 
EXPANDING MANDREL, i i I'or use in the Lathe. I S�nd for latest Circnlar. 

C. W. LeCOllNT, South Norwalk, Conn. 

TODD & RAFFERTY, Manufacturers of Steam Engines, BOilers, Flax, Hemp, Tow llagging Rope and Oakum Machinery. Steam Pumps and Govern­ors always on hand. Also A�ents for the New Haven Man-
�[:lc��t!�fi�ri'�� �:i�ie��ts�;��g��d �t;X·�!.�1�t:�'W�: gines. Warerooms, 10 Berclay st. ; Works, Paterson, N. J. 
BEST POnTLAND CEMENT, for manu facturing artificial stone. L. JAFFE, 1 193 Broadway. 

S�JI.��$.J�JA. �'::�--'�'-9---. 
TWENTY-SIXTH YEA-R. 

A NeW' VoIulDe C OlDlnences July 1 st. 
\[]\ VERY NUMBER is printed on fine papeI , 
.I::.J and elegantly Illustrated with Original engravings 
representing 
NeW' Inventlons,N oveltles in Mechanlc8, 

MannCaetnres, ChelDlstry, Photog­
raphy, Architectnre. Agricnlture, 

Engineering, Science. 
and Art. 

Farmers, Mechanics, Inventors, Engineers, Chemi:;l.t� 
Manufacturers, and People of all Professions or Trades 
will find the 

SCIENTIFIC AMERICAN 
Of great value and interest. 

The Editors are assisted hy many of the able.t American and European Writers, and having access to 
all the leading Scientific and Mechanical Journals of the world, the columns of the SCIENTIFIC AMERICAN are con· 
stantly enriched with the choicest Information. 

An Official List of all the Patents Issued Is published 
Weekly. 

The Yearly Nnmbers of the SCIENTIFIC AMERICAN make 
two splendid Volumes of' nearly ONE THOUSAND PAGE& 
equivalent in size to FOUR THOUSAND ordinary book 
pages. SPECIMEN COPIES SENT FREE . 

TERl!S-$S'oo a year, $1 '50 half year ; Clubs of Te-n 
Copies for one year, at $2'50 each, $25 '00, 

With a SPLENDID PREMIUM to the person who fOrnIS 
the Club, consisting of a copy of the celebrated Stee 
Plate Engraving, U Men of Progress. " 

Address 
MUNN & GO. , 

PUBLISHERS OF THE SCIEN'rIFIC AMERICAN 
3'2' Park Row, NeW' Yorl�. 

THE " Scientific American " is printed with CRAS. ENEU JOHNSON /Ir. ()O.'S INK. Tenth ancl Lombard sts. Philadelphia all� 59 Gold st. New lork. 

© 1871 SCIENTIFIC AMERICAN, INC.




