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l NEW SERIES. 1 

Iml)l"Oved llfetbod oC Propelling Canal boats. 

We have heretofore expressed the opinion that screws or 
�ddle wheels at the bows, of boats designed to run in nar­
l'oGW channels, when prQperly applied would be most likely 

to .effuet the propulsion of such boats with economy of 
power, and without the liability of producing injurious side 
swells. Our opinion is based partly upon general principles, 
and partly on experiments performed with the meth()d of 
propulsion herewith illustrated, which we witnessed some 
two years since, and which have been recently repeated in 
our presence. These experiments have confirmed us in what 
before was merely a theoretical view, derived from the con­
sideration of the nature of the problem. 

'The boats experimented with were placed first in a chan­
;'!WI Se> narrow that just sufficient space was allowed for their 
iPRssagl3 without binding at the sides, and subsequently in a 
wider ehannel, which gave ample room for the generation of 
�ide swells, 1).;; these would have been produced by any of 
'�hEl ordinary m.odes of propulsion. 

The propeller is a hollow, watf'r tight drum, with paddles 
"i.'lp<'ln its ollter sul'iace, as shown in Fig. 1. The paddles are 
bent or inclined from the ends of the drum to the middle, 
where they form an obtuse angle, as shown, being obtusely 
V shaped, the outer enda coming in contact with the water 
first, and the immersion of the blade taking place gradually 
and without shock. A little space is left between their inner 
edges and the periphery of the d: urn. This construction in­
Illlines the water moved by l,he paddles toward the center, 
:\lnd aids the wings, which extend from the bow to each side of 
·,the paddle wheel,1n collecting and displacing the water longi­
tudinally under the bottom of the beat, as shown il1 Fig. 2. 

Another effect produced by this shape of the paddles is 
tbat they rise from the water without lifti.ng it,  as the straight 
paddle or bucket does, the easy inclination of the paddle giv­
ing the wat!':r more time to escapa. 

The boat is a flat bottomed scow, the bow turning up in 
,circular form, a,s shown in Fig. 2. It has a rudder at the 
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stern; and it is proposed to put one also at the bow, in order 
that the. boat may be ma.Je to move . laterally and obliquely, 
while its longitudinal axis shall remain parallel to itself, 
which will be a great convenience in getting close to docks, 
etc. The bow rudder will also be very convenient in turning 
sharp bends in canals. 

Before describing the experiments referred to, we will 
make some general remal'ks on the propulsion of boats, 
which will render the results of the e:x:perhnents more intel­
ligible. 

{ $3 per Annum 
[IN ADVANCE. 

the friction on the sides of the boat (skin friction) is the very 
minimum required for its propulsion. But as power is force 
expended through distance in time, it follows that, e.s the 
velocity of advance increases, not only must the amount of 
water displaced increa�e in the. same ratio, but the velocity 
with which the displacement is effected' also increases in the 
same ratio. The forces required to impart different velocities 
to a body is as the squares of these velocities; so that to 
move the same amount of water the same distan(:e with 
twice a given velocity would require four times the expendi­
ture of force necessary to move it at the given lesRer velo­
city. But as in the advance of a boat the amount of water 
displaced increases also directly with the velocity, we have 
velocity again entering as a factor in the product of force 
expended, so that the latter is as the cube of the velocity. 
This principle is enunciated, in books on pbysics, as follows: 
"The resistance of any medium, to the motion of a body 
moving therein, will be as the cube of the velocity with 
which the body moves." 

This law holding good for oisplacement of water lateral­
ly, which displacement does not aid the boat's advance, we 
may say that the waste of power in propelling boats also 
increases as the cube of the velocit.y. It is well known that, 
with steamboats or locomotives, a given number of miles can 
be accomplished at low speed with a consumption of much 
less fuel than would be the case were the same distance 
passed over at high speed, the variation confirming the law 
laid down. 

Let the reader bear in mind that the combined weight of a As the boat can only advance by the longitudinal displace-
boat and its cargo js just equal to that of the water it dis- ment of water, it has been the study of naval constructors 
places in floating. If the boat weighs, say, fifty tuns and to eliminate, as far as possible, all other displacement; and 
carrie;; a cargo of two hundred tuns, then there is a <Jjs, to this. end, the modeling of vessels and the construction of 
placement of two himdred and fifty tuns of water. Tlie screws and paddle wheels have received the. most profound 
oretically, tbis weight of water must be displaced from t4e attention, and all the aids which science affords have been 
front to the rear of the hoat, or a horizontal distance equal .brought to bear upon the subject .. The inventor of the meth­
to the hoat's length, for every time the boat advances its . od of propulsion under consideration does practically remove 
length, and the power required to do this and to overcome �lateraldisplacement. With a propeller wheel or screw at the 

GOODWIlt'S METHOD OF PROPELLING CANAL BOATS. 
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stern, with side wheels, or with a tow line, the displace­
ment of water in front of a vessel takes place more or less 
laterally, and it flows by the action of gravity into the chasm 
made by the advancing vessel. 'Vith blunt bowed vessels, a 
certain portion is displaced in the direction of the ad vance of 
the vessel. The action of these displacements is to prodnce 
an inclined plane, up which the boat must, so to speak, 
clin:; b, so that gravity acts constantly against progress. The 
stern is lowered, as shown in Fig. 3 while the bow is raised. 
This eJr"ut increl1ses liS the channel narrows, so that, if the 
laUer be only wide enough for the boat to pass, the watm: 
would bo heaped up in front; and if the channel be only deep 
enough to float the vessel , the water would be ca llsed to over­
flow the banks in front, while the stern of the boat would 
ground on the bottom. 

The water only being able to reach the stern and get be­
hind by flowing under the bottom, and doing this only by 
virtue of its own gravity, the �peed of the boat would be 
limited to that at which a volume equal to the displaee,nent 
of the boat can find its way from the bow to the stern under 
the bottom, when acted upon by gravity. Thus if, in a 
channel seven feet deep , the boat draws six feet of water, 
the water must flow through under the boat by the action of 
gravity with a velocity six times as great as that at which the 
boat is advancing. But the action of gravity, which is uni­
form, cl1nnot be hurried. A body falling one seconclmoves 
sixteen and one twelfth feet and no more. 'The velocity of 
flow under the boat will be that due to the difference in depth 
of water before ancl after the boat; and as this can be much 
increased only by an enormous expenditnre of power, to at­
tempt to tow a boat in such a channel as we have described, 
01' to propel it at the stern, is a practical impossibility. Wi­
dening the channel, we can force it along, but as the displace­
ment now takes phea by the sides of the boat instead of un­

der it, side swells result, with waste of power and other at­

tendant evils. These swells are the result of the manner in 
which the displacement takes place; aud sharp models may 

lessen, bnt c:1llnot whol ly obviate them. 
\Vith the Goodwin bow propeller, illnstrated herewith, all 

these effects are reversed; the displacement is under the bot­
tom, and is cansed not by gravity, but by the power of the 
propeller. An inclined plane is created which is the highest 
at the stern, so that g ravity acts wich instead of against pro­

gress. There are no die swells, and the boat runs as well or 

even better in a channel just wide enough for it to pe_ss as in 

one wider. 
Experiment 1.-The boat was placed in such a narrow 

channel as described, and a tow line attached. Result-the 
water was heaped up in front, overflowing the banks, and 
the boat only moved fast enough to create the overflow. 

Elrperiment 2.-Power applied to the stern with sa�e ef­
fect. 

Es:pel'iment 3 .-Propeller wheel in front. The boat made 
rapid l)logress, the water bubbling up at the stern but making 
no side swells. 

Es:periment 4.-Boat loaded down at the stern till it 
grou�ded . Propeller set in motion, when instantly the stern 
rose and the boat moved on as before. 

Experiment 5.-The boat was pl aced in a wider channel, 
when it moved !IS before without side swells. \Vhen pro­
p"lled from the stern, or drawn hy a tow line, it gave heavy 
side swells, and moved much more slowly with an expendi 
ture of the same power. 

Experiment G.-The boat was heavily gronnded from bow 
to stern. Upon starting the propeller, she gradually r03e 
and moved forward slowly, grounding again, alternatel y 
g'l'onnding and rising, but still making a fair rate of proJress. 

Experiment 7.-The narrow channel was filled to the briIn, 
when the boat, moderately loaded, traversed it at lligh spec'd, 
prodneing scarcely a perceptible overflow of the banks. 

Experiment 8.--A precisely similar boat, with thre.e screws, 
propelled by the same power, at the bow instead of the pro­
peller wheel, moved at le�s velocJty through the chaItnel, 
prodncing head and side swells. Grounded like the boat 
with the propeller wheel in experimcnt 6, she was powerle�s 
to move. 

Experiment 9.-'i'he boat with propd.ler wheel at the bow 
was attached to the stern of the boat with the screws at the 
lJOw. Both having the scune power appJi 3d , and carrying 
e(lUal loads, the propeller wheel boat towed the screw pro­
peller boat st€l'n foremost neal'ly as fast as the screw pro­
peller boat could advance singly by the action of her screws. 

The reason for this lies in the fact that the screws throw 
the water from the upper half of their reacting surface di­

rectly against the breast of the boat, and that the water tan­
gentially displaced by them avails nothing in propelling the 
boat. These two sources of waste are 110t found in the bow 
paddle wheel, since it displaces all the water, except that 
carried about hy friction, tangentially and in just the 
right direction for propclling the boat. A very large per­
centage of its power is therefore utilized for propulsion, 
while a large proportion of the power applied to the SCl'ews 
is losr. Indeed, the first experiments of Mr. Goodwin were 
with bow screws, but the decided superiority of the bow 
paddle wheel was so evident upon comparison of the two 
systems as to lead to an abandonment of the idea of propell­
ing toats in narrow cbannels by screws at either bow or 

stern. 
Another advantage of the drum paddle wheel is th"1t its 

buoyancy and the increased buoyancy it imparts, to the boat 
when in motion, compensate for the room it occupies, while 
the screw� are additional load to be carried. 

Captain Goodwin is an experienced navigator of the Ohio 
river, on Which , as well as on other western rivers, stern pro 
peller wheels are largely used. He found that, in attempt­
ing to cross bar�, he could get over by turning the boat and 

Jdtutifit 
running stern foremoBt, when he would ground with the bow 
on, and also that ill narrow channels he could make better 
speed by running stern foremost. This having been con­
firmed by trials on the part of others, we are told the prac­
tice has been adopted by many, and is gaining in favor. 

As we have remarked, we are confident that for narrow chan­
nels and shallow water this system of propulsion offers advan ­
tages possessed by no other yet prodnced. Arrangements 
are now on foot to test the principle by practical working on 
canals with full sized boats, the inventor being confident that 
under sueh circnmstances he will be able to prove the value 
of his invention to the most incredulous. Captain W. F. 
Goodwin'S address is D1 Liberty street, New York, of whom 
fnrther information may be had on application. See adver­
tisement in another column . 

.. .... -
THE REMINGTON WORKS. ILION, N. Y. 

'rhe Remington armory comprises twenty five differen t 
buildings, which occupy twenty-three acres of land in the 
heart of the town of Ilion. 'Two races, running from States 
Creek to the Erie Canal, pass throngh the works and furnish 
thorn with a valuable amount of water power. Not so very 
long ago the works, for a whole month together, turned out 
on an average 1,400 r-ifles and 300 revolver pistols a day. 
This was, of conrse, exceptional; bllt the average capacity of 
the works is rated by the firm at 1,100 rifles and 200 pistols 
a day. 'i'he firm lla ve now contracts 011 hand which compel 
them to prodnce over 1,000 rifles a day. But in addition to 
this great production, the Remingtons make any Ilnmbel' of 
ri fles, guns or pistols to special p[lttcrns; alld send shot guns 
and fo wling pieces all over the world. 

The Remington rifle id a breech loader, of apparent sim­
plicity but demanding the most skillful construction. 'This 
arm has been introduced in most of the armies of the world. 

HOW THE BAllRELS ARE MADE. 
\Vhen I was at Ilion yesterd ay, a short, thick bar of steel, 

about six inches long and fonr inches in diameter, was placed 
in my hand. It was bored. "From Sheffield in England ; 
that is the embryo gun barrel," 1 was told. 

A workman produced one of these same bars, red hot 
from a heating furnace, ran a rod with a shonlder to it 
through the bore, and hurried with it to a rolling mill. 
Throngh it went, coming out longer, but preserving the bore, 
the rod left behind by reason of the shoulder preventing its 
passing through the rollers. Another rod was put in, again 
the growing barrel went through, and the process was re­
peated sixteen times, till there was the gun barrel in the 
rough. 

The boring of it, after the qnality of the metal, is the 
great thing. 'This and rifling are the most important features. 
The making of the locks, triggers, stocks, etc. is, in these 
days, purely a matter of mechanical operation ; unless the 
automatic machinery goes wrong, they mu�t be according to 
pattern. But in boring and rifling, mechanical skill is the 
one desideratum; if either be untrue, the barrel may burst, 
or the shot fail the truest aim. The rifling is done by a very 
small cold "teel chisel inserted in a long rod firmly at tached 
to a rapidly revolving wheel,which also moves up and down 
a platform. The harrel is run over this rod and placed firmly 
in position. As the wheel revol,ef, the chisel in the rod cuts 
the rifling in the barrel; and as the wheel advances and re­
tires very rapidly, the twist of the rifling is very elongated . 
The appearance of the rifling on looking through a barrel is 
very mnch like a long piece of apple paring. The next 
proce2S is the polishing. 'l'his is done by a simple con­
trivance which polishes any number at one time. Several 
guns are attached to a machine which works up and down, 
each barrel passing thr'lUgh an expanding- and contracting 
band of leather, well covered with emery powder, and out­
side a roll which simultaneously polishes the inside. :From 
the polishing rOOlll the ba -rels are taken to the te�ting room, 
where they are put to the severest test. 'i'wo men work 
this department. They loarl forty barrels at a time, with 
280 grains of powder und 500 grains of lead in each, and 
carry them into a small rOOlll, arranged for the purpose, to 
be -all discharged at once. They are placed in position, 
we j ged, and held down by a heavy beam. A train of powder 
is then laid to all the touch holes, every one h urrying out, 
and all is ready. 'l'he IVhole thing looks like an improvised 
mitl'ailleuse. The double doors having been carefull y closed, 

the tester strikes a small rod of iron, protruding throngh the 
wooden partition, with a hammer. 'The rod is driven into a 
percussion cnp at the end of the train of powder and the ex 
plosion of the charges in all the rifles immediately occurs. 
The value of this test is very great, the ordinary charge 
being seventy grains of lead. The barrels are afterward 
tested with 150 grains of powder to see if they have been 
.trained by the first test. '1'he roof and walls of the testing 
room show that gun barrels can burst. The barrels are then 
steeped in boiling acids, which give them the peculiar shade 
of color they generally have. 'The mottled appearance is 
producer]. by heating them in boxes filled with charcoal, and 
then daolt-ing them, while red hot, into a solution of 
ammonia. 

MARING THE BAYONETS. 
In other buildings, the rolling, tempering and polishing of 

the bayonets is carried on. The ste Bl bar to be converted into a 
bayonet is p.Jlssed through a succession of roHel's with dies on 
them, each successive die being longer and smaller, and ap­
proaching more nearly in shape to the bayonet, as it leaves the 
last roller. The whole operation is similar, to a great extent, to 
rolling angle 01' hridge iron; with the exception that the 
shape is given by a pattern die, 011 the rollers, instead of by 
pattern of the rollers themselves. The slots in the shoulder 
of the bayonet, for fixing it on the barrel of the rifle. are all 
cut by punches. The polishing is done on the emery wheels. 
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STEAM STREET CAllS. 

One of the prominent features in the Remington character 
is restless activity. If business flags a little in the gun trade, 
they immedia'tely turn the use of some of their ir numera­
ble machine shops to the production of other manufactures. 
After the close of the French war, they converted one of 
their buildings into a sewing machine factory, and are now 
ablfl to turn out 500 machines a week, their gnn latheS'l1nd 
drills being particularly suitahle for working the smaller 
parts of a sewing machine. They have also quite lately 
taken np the construction of Mr. Baxter's new steam cars 
for street railroads, and have contracted to build 100 of 
them. Two will be completed within a mOllth. The advo­
cates of these cars, in summing up their advantages over 
the ordinary horse car, say that the boilers are entirely safe, 
and burn the smoke perfectly. There is no noise or puffing 
of steam, and the car can be stopped and started in half the 
timfl required by the horse cars, and can be run aR slow or 
fast as may be desired; while the cost of fuel is less than half 
(in proportion to power) of that for any locomotive or dummy 
ever made. Bnt the great point in the invention is its being 
able_ to ascend grades up to 400 feet to the mile, (1 in 13) 
without any complication of gearing or machinery, bnt hav­
ing a simple direct connection similar to a locomotive. It 
does not do this by the force of momentum, but can he 
stopped and started on any part of the grade without diffi 
culty. In fact, it can do all that the horse car can, and do it 
m ilch better, and at a BlTlall fraetion of the expensE', both in 
first cost and in the running, and will actually save more 
than all the cost of the horses and their keeping. 

THE REMINGTON AGRICULTURAL WORKS. 

Here you see mowers, I'eapers, plows, hoes and rakes 
heing made by thousands, all the work being done by ma­
chinery. I saw a lump of steel converted into a square hoe, 
and another into a heart shaped one, in what an Irishman 
would call" no time." I saw them tempered and polished. 
I saw them tested, and they were almost as pliable as a 
Damascus blade. I stood for several minutes in solemn con­
templation of about 500 plow shares, and my respect for 
plow shares has increased immeasurably. 

These Remington agricultural works sold last year, 2,500 
mowers and reapers, 5,000 plows, 500 cultivators, 30,000 culti­
vator teeth, and a large number of hoes and rakes. The last 
item is always an exceedingly variable one. Dnring the six 
years the works have been in full operation, they have made 
as few as 10,000, and as many as 23,000 hoes in one year. 

But, even here, the Remington restless activity displays 
itself. I saw some cotton gins being put together, and in­
quired what they were doing there. The reply was: "Oh, 
we make cotton gins of a superior kind here. We often 
make two hundred or three hnndred gins a year." In tllC 
foundery, I saw men at work on heavy iren beams. "What 
are they fot' ?" I asked. "Oh, we build bridges about here 
and in other parts of the State, railroad and other bridges." 
The fact is these Remingtons inl:ieIit a mechanical spirit 
and a restless activity. They cannot be otherwise than 
busy. If guns are not in demand, they make pistols; if 
pistols are not wanted, they make cartridges; should car­
trid,\,es become a drug in the market, they burst out in sew­
ing machines, horse cars, cotton gins, bridges, plow:s, mowers 
and reapers, or anything else that. strikes their fancy, or that 
Col. Squire, their able and energetic director in New York, 
may suggest. They have created Ilion; they are bound to 
see that Ilion gets along, and they attend to their own and 
nion's business. They build churches and homes; they 
give $100,000 or more to colleges, they treat th�ir workmen 
like fellow creatures, and Ilion shies its cap in the air for 
the Remingtons and the Remington works.-Oorrespondence 
New York Times. 

_.,...-
Brolnine Water as a Test tor Phenol (Carbolic Acid). 

If we add bromine water in excess to a dilute aqueous solu­
tion of phenol, a yellowish white precipitate of tribromophe 
nol appears. If the amount of bromine water added is in · 
sutficient, the precipitate disl1Ppears again, The reaction is 
very delicate. If one part of carbolic acid be present in 
43,700 parts of water, or 0.0229 gramme in a litre, there ap­
pears, on adding the bromine water, a distinct turbidity. No 
other re-agent hitherto known is capable of detecting such mi­
nute traces of phenol. 'rhe method may he advantageously 
applied for detecting the presence of coal tal' contaminations 
in potable waters. Acid liquids, before the application of 
this re-agent, must be nearly neut.ralized. To ascertain, in 
doubtful cases, whether the precipitate thus prodllced really 
con.tains phenol, it is filtered, washed, and pnt in a test glass, 
heated slightly with Bodinm amalgam, a nd shaken. If the 
liquid is then ponred o ut into a small basin, and mixed with 
dilute sulphuric acid, the characteristic odor of phenol 
appears, and the acid itself separates out in minute oily 
drops. If phenol is suspected in urine or sewage, it is advis­
able to distil, when the phenol will be found concentrated 
in the first portion which passes over. 

_1.1. 
AUSTRALIAN LOCOMOTlvEs.-Anstralia is making very 

rapid progress in the arts, and is destined ultimately to be­
come a great center of civilization. The latest advance is the 
manufacture of locomotives. Three locomotives have been 
built at Bal larat, and three at Mel bourne. They were con­
strncted for the North Eastern Railway line, and are said, 
to have demonstrated the economy of hereafter building 
rather than importing locomotives. 

.... ..... 
THE very best way to clean a stained steel knife is to cut 

a solid potato in two, dip one of the pillces in brick dllst 
(such as is usually used for knife cleaning), and rnb the 
blade with it. 
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DIAMOND CUTTING IN NEW YORK. with the olive oil and diamond dust, and felt with the end 
of his finger the exact PO:litiOD. It seems to us that in this 

According the Americcm Watcltmake�"8, Jeweler's, and Sil- procEss the senses have to play entirely noyel functions. '1'he 

'Cer8mith's Journal, the New York Diamond Company has polisher's eyes are apparently o:fllittle US3, but the sense of 

commenced the business of cutting and polishing diamonds, touch has been so exquisitely educated that it supplies the 

and the promise is good for its success. The premises are in other faculty. Placing the stone in the acorn with its point 

15th street, near Broadway. downward, he clamps it in a wooden rest, the diamond just 

The business is divided into three 8n,tirely distinct and touching the revolving wheel. To produce prflssure, he puts 

separa.te branches_ First, thore is the cleaver or splitter, on the wooden rest pieces of lead, weighing perhaps four or 

caned the klover; then the cutter, or 8nyder; and, lastly, the five pounds; sometimes he has the weight of three or four 

polisher, or 8lyper. So much skill is required of eueh that it on it. One iii (mond at a time is not Sllfficie.nt to ab30rb his 

is hardly possible to imagine that anyone could combine the att>lntion: he has three, all mounted at the same time,going 

three trades perfectly. The splitter or cleaver must be a togethu. Occasionally he tukEs oue of the rmts off: and 
person of the quickest possible perception, Seizing a stone, pllll1ges the acorn into some water to cool it, looks at it a 
he looks at it quickly, and decides instantly in his mind how moment, feels it with his finger, and puts it down again. 
tho stone must be cut, so as to give it the greatest weight and I SometimeR he seems to be paying a certain slight amount of 
brilliancy. Instantly he detects anyfiawil,orstriro or streaks attention to the plate, Iookillg at the streak the stone makes 
in it; judges in ft moment what minute fragments must b3 on the revolving disk. This seems to be all the process, only 
cut offin order to get rid of these flaws, and must be so thor- this and nothing more. Little does the observer imagine the 
oughly acquainted with his subject as to he able to tell years of as�iduous and patient toll it has required to acquire 
whether the imperfection is at the surface or in the heilrt of this proficiency. All the workmen are Israelites, all from 
the stone. As to color, he knows at once whether it will turn Holland. '1'hose who understand the business inform us that 
out of pure water or not. He must be both bold and cau- from generation to generation they have carried on this trade, 
tiOllS. Having decided in his own mind what that stone of a and that the perd"tency of thi$ remarkable peopl e, the dog­
carat or mora will turn out-having even calculated to a ged perseverance which they are famous for, has alone made 
nicety how much the clippings of the rough diamond will be t:lem proficient in this branch of art. It may take months of 
wort,h, whet.1lflr thpy will make little brilliants or tlat rose this patient, monotonous toil to perfect a single stOlle of any 
diamonds-he secures the stone in a wooden stick, the gem siz·}. Sometimes it happens that a surface is presented to 
being held by a cement made of rosin and pound"d brick dust. them which defieS even the mordant qualities of any other 
Taking anotlier diamond, or a fragment of one before split, diamond powder. They may grind and grind away for 
having a sharp edge, he secures it in anoth'C)r stick precisely months, and the smooth, glittering surface will not come. 
in the same way. Steadying his two hands over a small They have come aC-r;)S8 a bit of the poetic�l adamant. Still 
wood .. n box, lined with brass, which has at the bottom a they work on with it i they will make it brilliant. It passes 
sieve to secure the precious dust, he ap�)lies the knife edge from hand to hand, from- wheel to wheel. Everybody has 
of one diamond to the face of the other. It cuts rapidly- tried it, and everybody has given it up. But still t.hey keep 
there is a distinct not.ch made. Showing us the stone he is on trying. Suddenly a bright little speck appears-you 
about to cut (in this instance a fine one of about two carats), could cover it with the point of a cambric needle. '1'he ob­
he points out to us a minute flaw on its surface, which he ducate hide is getting worked off, and human patience is 
proposes to remove. It might be ground off. But if this triumphant, and a magnificent luster rewards their labors. 
slow process was employed, it would take two or three days, African stones are particularly hard and obstinate, and 
may be a week, and that portion of the diamond capable of give much more trouble than South American ones. The 
being turned into a pretty little rose diamond be lost. Now company have already a large proportion of the busilless of 
he takes something like a steel ruler, with a perfectly fiat, repairing diamonds. It happens frequently, even with the 
square edge, about six inches long aud say a sixteenth thick, most. skillful workmen, that in setting a stone an edge is 
places first this rule, not on the stone, bnt on the line chipped off or roughened, and requires some slight remodel­
where t he cleavage ought to be; considers a moment, then, ing Again, when sol de] ing and plunging into water a piece 
having as it were taken his aim, he deftly, with an instanta of jewelry containing a diamond, from the too sudden change 
neous movement, places it in the little notch cut in the dia- of temperattlre, a film appears, on the surface of the diamond, 
mond, with the other hand seizes 

-
a small steel rod, some- which dims its luster. It then requires repoliBhiug. Fires 

thing like the pestle to a mortar, gives the ruler or knife one, may occur, and diamonds subjected to a long heat lose their 
two quick taps, and, showing us the stone, there is a distinct, sparkle, and want retollching. All these accidents give con­
perfectly straight split. Now, warming his cement, he takes stant employment; but it is rather with th", idea of taking 
the stone out, now divided into two parts; he has taken off' a stones in the rough, making a market in New York for rough 
piece which, it is true, is very small, but in looking at it closely diamonds, and of bringing these production s  to the utmost 
we see he has cut right througJl a fault, and has so got rid of pitch of skilled perfection we would treat-and this has been 
an imperfection. It is not difficult to describe, but the skill, fully accomplished by the New Y ork Diamond Company. 
accuracy, judgment and coolness required is wonderful. The _ ._._ 
stone might be worth in the rough $100 or $10,000; the pro· Walking. 

cess is the same. A �ingle error on the part of the cleaver, Walldng briskly, with an exciting object of pleasant interest 
an ignorance of the nature of the stone, or of what it ought ahead, is the most healthful of all forms of exercise except that 
to be like when perfect, might spoil for his employers more of encouragingly remunerative, steady labor in the open air; 
in one minute than they could make up in month". and yet multitudes in the city. whose health urgently requires 

The cleaver havins determined what shape the diamond exercise, seldom walk when they can ride if the distauce is 
shall have, it is handed over to the cutter. The diamonds a mile or more. It is worse in the country, especially with 
are secured precisely in the same sticks, and held over ex- the well-to-do; a hOlse or carriage must be brought to the 
actly the same kind of box. The stone to be shaped is held door even if less distances have to be passed. Under the 
in the left hand, though both stones are in process of cut- conditions first named, walking is a bliss; it gives animation 
ting. '1'he thumbs are closely braced, the left hand being to the mind, it vivifies the circulation, it paints the cheek and 
rr.)tected by a leather glove The process is a yery slow one; sparkles the eye, and wakes up the whole being, physical, 
the clep-vll.ge had a pre8to quick artistic slight of hand in it, but mental, and moral. 
this has a lull plodding look. Slowly the faces are abraded vVe know a family of children in this city who, from the 
as the two diamonds are ground together. In this condition age of seven, had to 

'walk nearly two miles to school, winter 
they have not the least appearance of beauty; if, when split and summer; whether sleet, or storm, or rain, or burning 
up by the klover, they still retained some little sheen and sun, they made it an ambition never to stay away from school 
glitter, here they look like bits of Vel'y poor smoky glass, on account oj' the weather, and never to be "late;" and one 
about as brilliant as a cinder. The shape required is aI'- of thom was heard to boast that in seven years it had never 
piroximated. Stones we saw,reaoy for the polishers, were been necessary to give an "excuse" for being one minute 
rather more roughened out, apparently, than c'lnforming to behind the time, even although in winter it was necessary 
the required forms. It is a long and tedious process,requir- '

to dress by gaslight. They did not average two days' sick­
ing no end of patience and judgment. ness in a year, and later they thought nothing of walking 

After this, we visited the polishing rooms. Seated, before twel ve miles.at a time in the Swiss mountains. Sometimes 
revolving steel disks runllillg parallel with the floor, sat a they would be caught in drenching rains, and wet to the skin; 
numbor of men all intent at their tasks, the tables turning on such occasions they made it a point to do one thing-let 
noiselessly with a speed of 2,000 revolutions to the minute. it rain,-and trudged on more vigoro_:sly until livery thread 
']'hey were begrimed with oil. Each man held in his mouth was dry before they reached home. 

nail on the hole and hitting it two or three light blows wIth 
a hammer, the knowledge would have saved me much trou­
ble and expeuse. But I did not know that a small hole in a 
lead pipe can be stopped by battering the metal just enough 
to close the orifice, therefore I went and called a plumber. 
Of course he was employed by the day. He knew how to 
stop the issue in less than one minute; but he preferrad to 
make a good job for himself and for his employer. He was 
too proud to be seen carrying his folder and tools along the 
street; hence a helper must be detailed to carry these appli­
ances. IDs employer paid him twenty cents per hOlUr, but 
cbarged sixty cents per hour for his services. He paid the 
helper ten cents per hour, and charged forty cents, whether 
they were loitering along tho streets, or at work. '1'hey 
looked around, lit their pipes, smoked and chatted, and uSEd 
about four onnces of solder, for which the charge was fifty 
cents, as they reported they had used one pound, '1'he 
plumber reported one hour each for himself aud helper. 
'rhus the eost of btopping' one pinhole coilt me $1.50, when 
any one who can handle a hammer could have closed the 
issue in half a minute if he had thought of how to do it." 

_ .... -
Bones and Bone Mea]. 

The complaint of fraud in the manufactur� of commercial 
manures gives rise to many questions concerning the manu­
facture of bones into some available form by the farmer him­
self. This is a very important subject and yet it is one 
beset by many difficulties. '1'0 a majority of farmers in this 
country, boues are the only reliable source of supply to re­

place the phosphates carried away by the annual exportation 
of grain, beef and pork. But bones broken into fragments 
of not more than an ounce in weight each will, under ordi -
nary circumstance�, remain in the soil undecomposed for 
half a century, and consequently but litt.le benefit will be 
derived from their use. Bones, to be of immediate value, 
must be ground fiue; but this with" raw bones" is a very 
difficult process. Bones subjected to the action of high 
steam lose all their oil, and a large portion of the gelatin 
which so obstructs the grinding, and thus become brittle, 
alld are quite eaily ground in a common mill. The same end 
can be reached more directly by burning the bones, the waste 
being merely the animal matter contained in them. The 
phosphate of lime is unaffected by either steaming or burn­
ing. 

'rhe mineral part of the bones, thus separated, will be 
found to consist substantially of 45 per cent of phosphoric 
acid and 55 of lime. '1'his compound is insoluble in pure 
water, and but very sparingly soluble in rain water charg(!d 
with carbonic acid. If we take this" bone phosphate" and add 
to it a little more than half its weight of snl pllOric aciti 
(commercial oil of vitJiol), we will in a few days produce a 
new compound, in which the sulphuric aeid has removed two 
thirds of the lime from ,the bones, combining with it to form 
gypsum, supplying the place of the lime thus removed with 
water. This is a true soluble superphosphate. Its elements 
are: 

Phosphoric acid, .......... " . - . . . . . . . . _ - _ . , 
Lime (calcium) .... .... - . . , . . . . . . . . . . .. . .... . 
Water .... .... . . .. ... . .. . ... . ' . . . . . . . . ... . . 

6("39 
23'93 
15'38 

100.00 
This ma�s will be found very tenacious, and somewhat 

difficult to handle. To remedy this it should be mixed, in 
sufficient quantities to render it dry, with some good absorb­
ent, such as dry swamp muck reduced to-a powder, or with 
ground charcoal, or even with road dust. Lime or ashes 
should never be used for this purpose. 

Several farmers can co-operate in the construction of a 
mill, and thus produce the bone meal wbich they use at 
prime cost. From this, they can make their own superphos­
phate, and use it either by itself or mixed with composted 
manure. 

But bones may be reduced to a very fine state of di vision by 
use of strong wood ashes, and thus, presenting a large 
surface to the solvent action of water and carbonic acid in 
the soil, may be of great value in maintaining fertility. vVe 
sugges, the following formula for using bones with ashes: 

Ground bones . . . . . . . . . . . . . . . . ... . . . . . . . .  100 pounds. 
Strong wood ashes .. . . . . . .. .. . . . ... . . . . ,400 pounds. 
Soda saltpeter . . . . . . . . . .  . . . .  .. . . . . . . .  . 70 pounds. 
Epsom salts .. . . . . . . . .. . . ... . _ . . .  . . . . 10 pounds. 

something that looked like a tooth pick, which he compla- 'fhere is no unmedicinal remedy known to men. of more 
cently chewed. This they would dip occasionally into a lit- value in the prevention of constipation than a few miles' 
tIe glass vessel containing an olive colored mixture, made of joyous walking; let one follow it up a week-a walk of two 
oil and diamond powder. A drop of this they wculd apply or three miles in the forenoon, and as llluch in the afternoon 
to the diamond they were polishing. '1'he first process was -and, except in rare cases, when a longer continuance may 
that of soldering the stone into a brass cup, the solder ri3ing be made, the result will be triumphant; and yet nine per­
above it unt.il it looked like a big acorn, the stone being as sons Qut of ten would rather give a dollar a bottle for some 
the apex. To do this properly, to follow each workman nauseous drops or poisonous pills than take the trouble to 
through his work, and to present each facet in its proper po- put in practice the natural remedy of walking. Nor is there 
sition, seemed to us the acme of skill. Taking a tiny stone, an anodyne among all the drugs in the world which is the 
the fractional part of a carat, but, minute little thing as it hundred\h part so efficacious, in securing refreshing, health­
was, hav;ng no less than sixty-four distinct surfaces to be ful, deliciitlUs, glorious sleep, as a judicious walk.-Hall's 
smoothed, a workman who does nothing else but fix the Journal oj lIealtl!. 

Dissolve the soda saltpeter and Epsom salts in sufficient 
water to thoroughly moisten the ashes and bone meal. Mix 
well, and let it stand ten days, stirring it daily. Use some 
absorbent, such as dry muck pulverized, to dI-y the mass and 
reduce it to powder. 

German potash (150 pounds) may be substituted for the 
ashes, in whole 01' in part. This amount used on an acre 
will have a marked effect on the crop.-R. T. B1'own. 

-.-.-
Fastening Loose Windo'W sashes. 

stones seized it between his forceps, placed it in its proper ------__ ... __ .... __ ------
Stoppin/,l; Pinh0les in Lead Pipe. position in the solder, nolV in a plastic state, and heedless of 

burnt fingers, shaped the yielding mass of metal around it 
until it was thoroughly secured; then taking it, still hot, he 
plunged it into water, where the metal hissed; and we thought 
this workman must be endowed with salamander qualities. 
Taking the precious acorn with its diamond point, the pol. 
isher now commenced his work. First he touched the point 

A correspondent in the Industrial Monthly writes: "The sup­
ply water pipe which extends from the street,alongthe top of 
our cellar to the sink in the kitchen, had a very small hole in 
one side, �o that a stream of water spun out, not so large as 
a cambric needle. If I had known that the difficulty could 
have been remedied by placing the square end of a tenpenny 

:rhe most convenient way to prevent loose window sashes 
from rattling unpleasantly when the wind blows is to make 
four one sided buttons of wood, and screw them to the stops 
whi,:h are nailed to the face casings of the window, making 
each button of proper length to press the side of the sash 
outwards when the end of the button is turned down hori­
zontally. The buttons operate like a cam. By havlng them 
of the correct length to crowd the stiles of the sash out wards 
against the outer stop of the window frame, the sash will not 
only be held so firmly that it cannot rattle, but the crack 
which admitted dust and a current of cold air will be closed 
so tightly that no window strips will be required. The but­
tons should be placed about half way from the upper to the 
lower end of each stile of the sashes. -Industrial Monthly .. 
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Adj ustable S pring B e d  Bottom. 

The principal obj ect of thi s . invention is to make the slat 
bottoms, of the comUlon slat bed stead , elastic, so that it may 
be used in place of the cumbrous spring lied bottom frame 
now in use, with the additional advantage that it may be 
made hard or soft at pleasure, to suit  the season. It is claimed 
tlULt it can be put up or taken down as quick, and will occupy 
as little space, as any other bedstead bottom, and that it can 
be made of cheap materials. 

The engraving repre.ents two s tyles of bedstead. Fig. 1 
is a view of a bed bottom employing the double or endlei s  
bearing cord used for crosswise slats.  Figs. 2 and 3 are de· 
tail views of a bed bottom having a single bearing cord used 
for the lengthwise slats. T wo spring bars with 
grooved ends (one may be used), made fast 
at their centers to opposite sides of the bed· 
stead, on the rails, communicate their motions 
by means of the bearing cord or cords passing 
over pins or rollers between the ends of the 
slats on the inside of rail s, the bar acting lik e  
a n  archer's bo w. I n  the double o r  endless cord 
for the crosswise arrangement, both cord s l'est 
in two grooves or pins, but divide and pass on 
each side of the slat s  and around the end of the 
spring bars, in such a way that the end strain 
bears up alternate slats. The adjacent slats, then 
resting on different cords, do not interfere with 
each other's vibration. The cord never touches 
the upper surface of the slats, for the weight of 
the mattrass depresses the slats between the 
pins, and keeps them in the centers of the 
spaces. The web of t.>lats need not be fast in 
any way to the bedstead, as represented , but 
�an be lifted 'lff and rolled up. With length. 
'Wise slats, the single cords will answer, for the 
Teason that the weight of the occupant comes 
on but few slats. The cord is not attached to 
the spring bar, but passes around the end , and 
is bl Ought back a few inches and made fast to 
lL screW in the bed rail. As the bearing cord 

always slips on the end of the spring bars, the 
motion is multiplied, so that a little spring in 
lhe s�ring bars gives great elasticity to the 
llats, and the bars and slats can be made of the 
:heapest material, pine, spruce, or fir answer· 
mg perfectly for this purpose. 

There is a groove on the under side of the slats, which 
are held in position by t wo small stay cord s passing through 
t wo converging holes in such a way that, although loose in 
the holes, there will be no slipping if the cord is made taut, 
as it should be. At each corner of the bedstead there is, on 
the tail, an oblong but ton, nearly in front of the end of the 
spring bar, and by turning thi s up against the end of the bar, 
the bearing cord is made taut, thus rendeJing the bed hard 
for hot. weather. 

When no spring bars are used, the double bearing cord is 
pa ssed around rollers placed on screws in the bed posts. This 
makes a very cheap spring bed . The reciprocating motions of 
the IIlats allow them to adjust themselves to the vary ing 
shapes of occupants of the bed. The slats can also be used, 
divided, the halves being held apart by a piece of cord to 
mak e them more elastic. 

This invention is covered by two patents, dated August 15,  
1871, and Feb. 27, 1872, taken out through the Scientific Amer· 
ican Patent Agen<;lY. The patentee, being a disabled soldier 
and not able to attend to active business, would like to cor· 
respond with parties for the sale of rights, at moderate prices .  
For further information address Geo.  Brownlee, Princeton, 
Ind. . .... -

THE BALTIMORE BOILER INSPECTION LAW. 

At the last session of the ]',farylan� Legislature, a bill was 
passed authorizing the appointment, by t h e  governor, of two 
inspectors of boilers for the city of Baltimore. It names,  as 
the qualifications of these inspectors, that they shall be well 
skilled in the construction and use of steam engines and 
boil ers, and fixes their salary at fifteen hundred dollars p er 
annum. With this munificent provision for their support 
they are to be content, and not to engage in the manufacture 
o f  steam boilers, engines or macbinery applicable thereto, 
and are not to receive any money, gift, gratuity or con�idera· 
tion from any person or per�ons. With the kind of inspec. 
tors and inspection likely to be obtained from any ability 
such salaries will secure, the Baltimoreans might, in our 
opinion, about as well be without any. The other features 
of the bill are not obj ectionable. 

- .-.. -
Blood Crystals. 

An interesting volume has j ust been published by M. W. 
Preyer, on blood crystal�.  'fhough blood crys tals were first 
observed by Hiinefeld, the merit of discovering them is due 
to Reichert, who first recognized their nature. The fact of 
the crystallization of a complex organic s ubstance like bloQd 
was first received with some amount of incredulity, but the 
corroborati ve testimony of many microscopists soon cleared 
away all doubt, and a variety of meth ods were suggested by 
which the crystals could be obtained .  The best plan for ob· 
taining them is thus given by M. Preyer : The bl ood is reo 
ceived into a cup, allowed to coagulate, and placed in a cool 
room for t wenty.four hours. The serum is then poured off, 
and a gentle current of cold distilled water passed over the 
fi nely divided clot placed upon a filter, until the filtrate gives 
scarcely any precipitate with bichloride of mercury. A cur· 
rent of warm water (300_400 Cent.) is now poured on the 
clot, and the fi ltrate received in a large cylinder standing in 
ice. Of this a small quantity is taken, and alcohol added, 

J titutifit 
. d rop by drop, till a precipitate falls from which an estimate 
may be made of the quantity required to be added to the 
whol e without producing a precipitate. The mixture, still 
placed in ice, after the lapse of a few hours, furni shes a rich 
crop of crystals. The forms of the crystals obtained from the 
blood of different animals do not vary to any great extent, 
and are all reducible to the rhombic and hexagonal systems. 
The vast maj ority are rhombic prisms, more or less resem· 
bling that of man. The squirrel, however, with several of 
the rodentia, as the mouse and rat. and the hamster, are 
hexagonal. The hmmoglobin of several corpuscles is required 
to form a single crystal. All blood crystals are double reo 
fracting. The animals whose blood has been hitherto exam· 

ADJUSTABLE SPRING BED · BOTTOM. 

ined and found to crystallize are-man, monkey, bat, hedge· 
hog, mole, cat, lion, puma, fox, dog, guinea pig, squirrel, 
mouse, rat, rabbit,  llamster, marmot, ox, sheep, horse, pig, 
owl, raven , crow, lark, sparrow, pigeon, goose, lizard, tortoise, 
serpent, frog, dobule, carp, barbel, bream , rudd ,  perch, her. 
ring, flounder, pike, garpike, earthworm, and n ephelis. The 
spectrum of bl ood.coloring matter when oxidized, with its 
t wo absorption 8tri03 between D and E of Fraunhofer's lines 
or in the yellow part of the ordinary spectrum, and the 
single band of deoxidi:lled hmmoglo bin, are now well known .  
Preyer states he has not been able t o  obtain a spectrum from a 
single blood corpuscle, but that the characteristic band s are 
visible where certainly only a very few are present. 

- _  .. 
FASTENINGS FOR NECK TIES, SCARFS, ETC.  

Much annoyance is often experienced through the ineffi· 
ciency and unsatisfactory character of the fastening used for 

attaching these to the button or stud of the neck band. If at 
first they answer the purpose, they EOon get out of order so 
as to need constant adjustment, wh: ch soils the ties and , in 
addition to the inconvenience cau/ied by it,  renders these ar­
ticles much less serviceable than they would be with a more 
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positive and relial;le fastening which it is the object of the 
present invention to provide. 

A, Fig. 1,  is a fastening for all that class of neck wear 
known as bows, ties, etc., and consists of the sheet metul 
hook, A, securely fixed to the shield, B, by clinching. To pro 
vide a suitable hold· for the hook, and at the same time pre. 
vent the metal from soiling the linen, a stud, Fig. 2, is pro. 
vided, having a slqt or dovetailed slit passing through or 
across the head, at right angles to the shank, as shown at D 
The hook, fitting the slot neatly, forms a durable, cheap,  and 
easily adjusted fastening. E, Fig. 3, is a fastening for all 
that class of neck wear that furnishes a hiding place for the 
clasp. and tape, as shown in Fig. 4. The clasp, E, Fig. 3, is 

firmly fixed inside the sh ell of the scarf. The 
tape, F, Figs. 2 and 3, with button hole in one 
end, passes through the clasp, E, Fig. 3, in 
such manner that when the spring, con cealed 
within said clasp, is allowed to assert its force, 
the sharp points, G, penetrate the tape and 
hold it fast. By pressing open the clasp, as 
shown in Fig. 3, the scarf may be passed free· 
ly up and down the tape, and stopped and 
retained at aay d esired point thereon. In use 
the tape is pulled out )Fig. 4) and flxed to the. 
shirt collar button. Then, by pressing open 
the clasp with one hand and grasping the low­
er end of the tape with the other, the scarf is 
passed to its place ; the clasp being then reo 
leased, the spring forces the PQints into the 
tape and holds it fas �. In use this arrange­
ment has been found to answer the purpose 
admirably. Patented December 13, 1870. 

For furth!'\r information address the pat. 
entee, '''m. A. Wicks, 129 Jefferson street, 
Baltimore, Md. 

... . ..  
Dyeing Leather. 

Picric acid gives a good yellow without any 
mordant ; it must be used in very dilute solu. 
tion, and not warmer than 70° Fah. so as not 
to penetrate the leather. Anilin blue modi· 
fiel! this color to a fine green. In dyeing the 
leather, the temperature of 850 Fah. must 
never be exceeded. 

Anilin green is well adapted to dyeing 
IE-ather, and its application is quite simple. Whether used 
in paste or as powder, we m ust make a concentrated aqueous 
solution. 

The leather is brushed ovpr with a solution of sulphate of 
ammonia, mixed with water, the dye solution applied at 95° 
Fah.,  and it must be endeavored, by rapid manipulation, to 
prevent the dye from penetrating through the leather. By 
the addition of picric acid, the blueish shade of this dye stuff 
is modified to leaf green, and it becomes faster ; but the pic. 
ric acid must not be added to the color solution ; it must be 
applied to the leather before or after the dyeing with anilin 
gre<on.-F. Springmu" l. 

------------.... � ..... � . .... �---------

MEASURING THE VELOCITY OF ROTATION. 

Professor A. E. Dolbear suggests . in the American Journal 
of Science, a simple and effective method of determining the 
velocity of rotation of wheels and shafts. Upon the face or 
upon the periphery of the rotating obj ect, he fastens smoked 
paper, and this he touches with a point of rubber which is 
attaehed to one branch of a vibrating tuning fork, having a 
known rate of viuration. The fork is to be so held that the 
direction of its vibrations will be at right angles to the line 
of motion of the shaft. By counting the number of undula· 
lations mads on a given extent of the smoked paper the 
speed of rotation is at once indicated. Thus it the fork 
makes 100 vibl'ations in a second and one vibration is record· 
ed on the smoked paper in a space covering one half the 
circumference of the wheel or shaft, or two vibrations with. 
in the entire circumference, it is evident that the rate of roo 
tation is 50 revolutions per second . By this simple and easy 
method, the velocity of rotation of gyroscope disks and of all 
kind s of shafts and ,,:heels may be read ily ascertained. 

_ ._. -
CHIMNEY MOVING.-The Cabot Company, of Bruns wick, 

Maine, in order to enlarge their cotton mill, moved their 
large smoke stack chimney-78 feet high, 7 feet 9 inches 
square at base, and 5 feet square r.t top-containing more 
than 40,000 bricks and weighing more than 100 tuns--twen· 
ty feet, without rollers or balls, or guys or braces to steady 
it-one of the greatest feats ever performed in the State. 
It was planned and carried out by Superintendent Benjamin 
Gr�enes, not one of those engaged having ever witnessed the 
moving of such a body. It was accomplished by building such 
ways as are used in launching ship�, surface� planed, and 
greased, chimney wedged up, and moved by t wo j ack screws 
in four and a half hours. The flues were disconnected from 
t h e  boiler at 1 o'clock P. 1\1., and at 9t o'clock the same even­
ing the flues were again connected , firps going, and steam up. 

. .•. -
BEES are exceedingly susceptible of atmospheric changes ; 

even the passage of a heavy cloud over the sun will d rive 
them home ; and if an easterly wind prevails, however fine 
the weather may othprwise be, they have a sort of rheumatic 
abhorrence of its influence and abide at home. 

_ .... -
OUR next eclipse Of the sun will take place soon -;'fter ;;; 

rise on Wednesday, Sept. 29th, 1875. Visible north of North 
Carolina and east of the Mississippi. . ..... -

AT Denver, Colorado, on the 29th of Jllly. 1�78, at 3t P. M .  
there will b e  a total eclipse o f  the sun lasting nearly three 
minutes. 
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THE DISCOVERY AND HISTORY O F  THE CHROMOSPHERE. 

BY J ,  H. L)ll:.A.OH, OF D4�TMOUT:a OOLLEGE. 

Extensive preparations had been made to observe the chro· 
mosphere and prominences during the eclipse of 1868. 
The spectroscope, for the first time, was directed toward 
these mysterious flames about which there had been so 
much discussion. They were about to disclose the secret of 
their composition. The observers, stationed at different points 
along the p.tth of the eclipse, met with general success. A 
spectrum of bright lines was found to be given by the chro· 
mosphere and prominences, although at this time the word 
chromosphere had not been invented, and that envelupe which 
now bears the name had not, in reality, been distinguished as 
an envelope or atmosphflre separate from the photosphere ; 
yet a red light had been seen around the sun, and it was this 
which gave the bright lines. The spectrum of bright lines 
seen at once showed that this envelope must be gaseous and 
existing at a very high temperature. To M. Janssen, the well 
known astronomer, belongs the honor of succeeding in see­
ing the bright lines when the sun was shining in full splen­
dor ; Mr. Lockyer attempted, independently, to discern these 
lines, b ut failed, owing to defective instruments. The diffi 
culty to be snrmounted was this : the brightness of full sun­
light eclipsed the comparatively feeble light !;iven off by the 
prominences and chromosphere ; how to get rid of this in· 
tense llght was the problem. If a beam of sunlight be 
passed through a prism of glass, it will be dispersed, giving 
a spectrum of a certain length and brightness. Now if instead 
ef one, two or more prisms be used, there will be an increase 
in the length of the spectrum and a corresponding diminution 
of its brightness. Now, as the spectrum of the ch romo­
sphere and its appendages is  not a continuous spectrum. but 
a spectrum of bright lines, the only effect which an increase 
in the number of prisms used could have would be that of 
more widely separating the lines, not to any great extent di ·  
minishing their brilliancy. Mr. Lockyer hoped, by using a 
sufficient number of prisms. to be able to see the prominences ; 
for after toning down the glare of the solar spectrum, as given 
by one prism, he expected to see a monochromatic image, of 
the prominences he should examine, in each of tha lines 
given by the prominences. As stated above, he failed , not 
because his theory was wrong, but because of the imperfec­
tion of the in struments he used.  

The next day after the eclipse of August 19, 1868,  M 
Janssen tried the ell:periment and succeeded . There were 
the bright lines.  Astronomers could now examine the 
prominences at their leisure. Tbat which could be investi­
gated heretofore only during an eclipse would now become 
a subj ect of daily �tudy ; in fact, M. J aussen had proved tbat 
it was possible to produce in effect a total eclipse whenever 
desired, providing the sun shone clear of clouds. 

The next question which engaged astronomers was that of 
the coincidence of the lines seen with those given by some 
known gas or gases. SodiulI!. and other metals had been 
proved to exist in the sun long before. Kirchoff had discov­
ered the law that every body has the power of absorbing 
such light as it tUIlits. 'The coincidence of the bright lines 
given by the vapor of sodium with the D lines in the solar 
spectrum had been announced .  The coincidence of the chro­
mospheric lines with certain dark lines in the Iwlar spectrum 
was soon established. The line, marked Ha in the engrav­
ing, was found to coincide with the 0 line of Kirchoff's map. 
BH with F, and Hy with a line near G. These lines were co­
incident with those given by glowing hydrogen, and as they 
were"'the most prominent and the brightest. hydrogen was 
announced as being the chief constituent of the prominences 
and chromosphere. Another line was seen in the orange part 
of the spectrum, which at first was thought to be the sodium 
line D ; but this was a mistake, and the line was soon found to 
be more refrangible than D. This line has been called the 
Da line_ What is the nat ure of the sub�tance which produces 
it is still unknown ; it is found whenever the prominences 
and chromosphere are examined. Other lines are sometimes 
seen, such as the sodium and magnesium lines.  Tbese are, 
however, generally found in the lower portion s of the prom­
inences and in the chromosphere proper, rarely being seen in 
the more elevated portions of the prominence�, probably by 
reason of the greater gravity of the vapors of these metals 
over hydrogen gas. Continued observation showed that the 
sun was surrounde :i  hy immense masses of hydrogen) ej ected 
from the chromosphere, which were continually changing· 

their form, bursting out, now here, now there ; and when we 
consider that only a small portion of the sun's surface can be 
examined on any one day, only the edge or limb, it is appar­
ent that innumerable outburst s occur of which we have no 
kno wled ge . 

Of the mighty forces which are at work in that orb, which 
has been j ustly termed the ruler, fire, l ight, and life of the 
planetary system, we can have no conception : of the forces 
which Lave the power of hurling immense masses of matter 
to the hight of hundreds of thousands of miles, and at a ve­
locity with which we are entirely unacquainted. That the 
chromosphere is the abiding place of terrific cyclonic storms, 
and (if we may be allowed the expression) volcanic eruptions, 
is a fact beyond doubt ; daily evidence meets our eyes attest­
ing to the turmoil going on therein. 

HEARD'S VENTILaTING HAT. 

Not only in tropical climates, but in the torrid tempocature 
of midsummer, experienced in our latitude, will such an in­
vention, as the one illustrated in our engraving, be found of 
grp,at service and comfort. The overheating of the head has 
often resulted in total prostration and even death, while un­
doubtedly many lesser disturbances of the general health are 
indirectly caused by it, not to speak of the great discomfor, 
resulting from a heavy almost air-tight head covering, in hot 
weather. W·hile it is requisite that the head should be pro· 
tected from the direct rays of the sun, it is also desirable that 
the air should have free access to all parts of the scalp, thus 
keeping it cool, carrying off the perspiration, and obviating 
not only the greater evils above allnded to, but the minor one 
of baldness, which is greatly hastened by overheating. 

The making of a few perforations at the top of the crown 
of l> hat does not really make a ventilating llat. To ventilate 
an air space requires either very much larger openings than 
these, in proportion to the space to be ventilated, or else 
openings below as well as above, so that the currents of 
heated air rising may meet opposing descending currents, 
and may be freely replaced by cooler air entering at the bot­
tom. 

Now, in this hat, these principles are fully carried out. 
Air enters through an annular space formed between the 
sweat band, A, and the exterior, B. Rising equally about all 
parts of the head, it passes out of the opening, C, which ex­
t£nds entirely about the top of the crown, the part, D, over­
lapping the part, B, so as to exclude rain. 

The hat may be made of any suitable material, and the 
ventilating device does not, as will be s�en, interfere with 
conform ability to reigning styles. 

The invention was patented May 24,  1870, by Dr. Joseph 
M. Heard. then of Aberdeen, Miss.,  but now of West Point, 
Miss., whom those desirous of man llfacturing on royalty may 
address for further particulars. 

.. ... .  
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COMl3INED CAST IRON AND WROUGHT IRON ,ARCH 
GIRDERS. 

A cast iron arch girder is considered as a long column sub_ 
j ect to a certain amount of bending strain, and the resistance 
will be governed by the laws affecting the strength of beams, 
as well as those relating to the strength of  columns. By rea_ 
son of the slight curvilinear form of the cast iron arch gird­
ers, so much in general use, they will not compare as favora­
bly with the laws governing columns as with those governing 
beams. 

The metallic arch in one piece differs materially from a 
stone or brick arch. In the latter, by the use of separate 
blocks. the capacity of the material to resist compression only 
is exerted ; while, with the use of an arch of any material 
in one piece, both exten.sion and comprf'ssiol1 are brought into 
play. 

A stone or brick arch is an arrangement of blocks (VOU8-
soirs) set in a curvilinear form, each block separate from the 
other, and subj ect only to compression. The greater the 
weight placed upon the arch, the more compressed and com_ 
pact these vou8&oirs become. Their resultant pressure, or the 
thrnst of the arch, is received by piers or abutments at the 
extremities ; and, should a slight yield of the abutment take 
place, it would only cause a further setting of the VOU880i7"8, 
and not affect the strength of the arch in the same d egree 
that would be caused by the elongation of the wrought iron 
tie rod in a cast iron arch girder,. as the deflection of the lat­
ter is not great before rupture takes place, and a slight elon. 
gation of the rod causes considerable deflection. 

Most materials used in the construction of arches have a '  
much greater capacity to resist compression than to resist ex­
tension ; and it is obvious that this system of VOU880i1'8, when 
made of a material whose resistance to compression is greater 
than to extension, has an advantage over those in which the 
material is used in one piece. As wrought iron possesses tha 
property of greater resistance to extflnsion than to compres­
sion, its use is analogous that of a tie rod. 

In the cast iron arch girder, both extension and compres.  
�ion are exerted, as on a straight beam, and these are the 
greatest at those points which are most distant from the neu­
tral axis of cross section ; hence the point of rnpture will 
occur at one of these two extremes. 

In cast iron, the resistance of compression is to that of ex­
tension in the ratio of six and a halt to one ; and , being a 
rigid, crystalline, unmalleable substance, weak in its resist . 
ance to extension as compared to that to compression, it be­
comes a matter of calculation, which should be based UpOIJ 

experiment, to adj ust the malleable wrought iron tie . which 
In a Belgian e]l:change, the Chronique de l'Industrie, we has a certain degree of extensibility, coming into play in pro­

find the description of an interesting little invention , which portion as the girder is loaded. These girders, as ordinarily 
has found favor with the Grand Duke Const,antine,  of Rus- constructed ,  have the arch or casting in one piece, with grooves 
Sil1, and has been adopted into the naval service of that coun- at the ends to receive the wrought iron tie rods ; the latter, 
try. It is a signal light of peculiar properties, being ignited being a little shorter, are expanded by heat and then placed 
by water, and, although unable to ignite other obj ects, not to in position in the casting, and allo wed to contract in cooling, 
be extinguished by wind or water. It is faid to produce a to tie the bottom of the casting, thus acting as an abutment 
very powerful and brilliant light, which c,an be observed at to receive the horizontal thrust of the arch. If the tie rod 
a great distance and retains its illuminating quality, though should be too long, it does not receive the full proportion of 
in small compal's, for a considerable leng' h of time. the strain until the cast iron has so far deflected that its lower 

The apparatuB, an in- edge is subj ect to a severe tensile strain which cast iron is 
vention of N.T. Holmes, feeble to resist. 
consists of a sheet metal If, as is more frequently the case, the tie rod is  made too 
cylinder, having a coni- short, it is subj ect to severe initial strain, which is added , to 
cal top and a tube of the strain proper induced by the load, to produce rupture. 
about six inches in Wrought iron is extended about a one thousmdth part of its 
l ength proj ecting from length by every ten tuns of direct strain per square inch of 
its bottom. It is filled ' cross section, which is the limit of elasticity of the best iron, 
with phosphate of cal- as eight tuns per square inch is for ordinary iron. There­
cium ,  whi ch is prepared fore, a cast iron arch girder, with wrought iron tension rod, 
in the following man- cannot be considered as an elastic arch confined between fixed 
ner : Pieces of chalk abutments. 
are put into a crucible, 
together with a quan· 
tity of amorphous 
phosphorus, and then 
brought to a white heat. 
The chalk,  becoming 

- - - - incandescent, absorbs 
the vapors of phospho­
rus, and thereby be­
comes phosphate of 

chalk. The apparatus, when filled with this substance, is 
hermetically closed and preserves it for an indefinite period. 

When to be used ,. the top of the cone is cut off, and a hole 
bored through the E'nd of the .pendent tube. A float is con­
nected with the cylinder in the manner shown in the engrav­
ing, and then launched . The water, entering the tube, causes 
the phosphate of calcium to decompose and to generate a 
quantUy of gas, which , escaping at the top, is ignited by 
contact with the air, and remains so until the contents have 
been entirely consu med . It is stated that the London Board 
of Trade has recommended the adoption of these signals in 
place of the blue danger signals at present in 1.Ee i n  the com 
mercial n avy, experiments having proved the superiority of 
this ingenious invention . 

_ .... -
How TO PRESERVE SOAP GREASE.-Fill a cask half full of 

good strong lye and drop all refuse grease therein . Stir up 
the mixture once a week. 

The usual careless manner in which these wrought iron tie 
rods are adj usted to the cast iron arches, ordinarily one quar­
ter of an inch and occasionally three eighths of an inch less 
in length than the recess made in the casting for their recep­
tion, thus detracting from their capacity to resist strain and 
causing the cast iron arch to ca.mber or the rod to elongate ­
usually both-with want of knowledge of the proper propor­
tion of the cast iron a rch to the tie rod, imperfect castings, 
bad welds, and great atmospheric ch anges, are the cau�es of 
the several failures of these girders in this city during the 
past few years. The last case of  this kind occurred in a 
building on the south east corner of 56th street and Sixth 
avenue, Ne w York , on the 28th of last November. The ther­
mometer had fallen 22° in a fe w hours, and the three inch 
rod of the girder parted at the wpld _ This girder, whose 
distancl'l between the supports was about 25 feet, was marked 
to sustain 125 tuns, and broke with a load of about 60 tuns. 
It was set up in the building just before the enforcement of 
the law requiring it to  be tested. 

In view of these facts and the observation s I have made 
in testing about 270 of these girders, I conclude that, as or­
d inarily made, in proportioning the wrought iron tie to the 
cast iron arch, one square inch of cross section of tie rod 
should be allowed for every ten net tuns of load imposed 
upon the span of the arch. Regarding the arch as flexible, 
or as possessing no inh erent stiffness, and the tie rod as a 
chord without weight, the following formula is proper : 

Let S equal span in feet ; V the versed sine in feet ; U the 
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uniform load per foot of span ; H the horizontal thrust or 
atrain ; then U S2 H�8V P. H. JACKSON, 
Inspector of Iron Construction, Department of Buildings, 

New York city. 

[For the Scientific American. ) 

FRICTIONAL . GEARlNG. 

BY E .  S .  VlICKLnr . 

N UMBER n. 

To select the best material, for driving pulleys in friction 
gearing, has required considerable experience ; nor is it cer­
tain that this obj ect has yet been attained. Few, if any, well 
arranged and careful experim ents have been made with a 
view of determining the comparative val ue of different ma­
terials as a frictional medium for driving iron pulleys. The 
various theories and notions of builders have, however, caused 
the application to this use of several varieties of wood, and 
also of leather, india rubber, and paper ; and thus an oppor 
tunity has been giveu to j udge of thei r different d egrees of 
efficiency. 'fhe materials most easily obtained, and most used , 
are the different varieties of wood, and of these several have 
gi ven goou results. 

For driving light machinery, running at high speed, as in 
sash,door,and blind factories,basswood ,the linden of the South· 
ern and Middle States (Tilia .Americana), has been found to 
possess good qnalitie3,  having considerable durability and 
being unsurpassed in the smoothness and softness of it , 

·movement. Cotton wood (populus monilifera) has been tried 
for small machinery with results somewhat similar to those 
of basswood, but is found to be more affected by atmospheric 
changes. And even white pine makes a driving surface 
which is, considering the softness of the wood, of astonishing 
efficiency and durability. But for all heavy work, where 
from twenty to sixty horse power is transmitted by a single 
contact, soft maple (acer rubrllm) has, at prescnt , no rival. 
Driving pulleys of this wood, if correctly proportioned and 
well built, will run for years with no perceptible wear. 

For very small pulleys, leather is an excellent driver alfd 
is very durable ; and rubber also possesses great adhesion as 
a driver ; but a surface of soft rubber undoubtedly requires 
more power than one of a less elastic substance. 

Recently paper has been introduced as a driver for small 
machinery, and has been app: ied in some situations where 
the test was most severe ; and the remarkable manner in 
which it has thus far with�tood the severity of these tests 
appears to point to it as the most efficient material yet tried . 

The proportioning of friction pnlleys to the work required 
and their substantial and accurate construction are ml'tters 
of perhaps more importance than the seleotion of material. 
'fhe mechanic who thinks he can put up frictional gearing 
temporarily and cheaply wiJJ make it a failure. Leather 
belts may be made to submit to all manner of abuse, but it 
is not so with friction pulleys . .  They must be most accurately 
and substantially made, and put up and kept in perfect line. 

AE large drivers, say from four to ten feet diamtter and 
from twelve to thirty inch face, should have rims of soft ma· 
pIe six or seven inches deep. '1'hese should be made up of 
plank, one and a half or two inches thick, cut into " cants," 
one sixth, eighth, or tenth of the circle, so a.J to place the 
grain of the wood as nearly as practicable in the direction of 
the circumference. The cants should be closely fitted, and 
pnt together with white lead or glue, strongly nailed and 
bolted. The wooden rim, thns made up to within about three 
inches of t ie width required for the finished pulley, is mount 
ed upon one or two heavy iron " spiders," with six or eight 
radial arms. If the pulley is above six feet in diameter, there 
should bp· eight arms, and two spiders when thc width of 
face is more than eighteen inches. 

Upon the ends of the arms are flat " pads," which should 
be of j ust sufficient width to extend across the inner facs of 
the wooden rim, as described ; that is, three inches less than 
the width of the finished pullq,  These pads are gained into 
the inner side of the rim ; the gains being cut large enough 
to admit k eys under and beside the pads. When the keys 
are well drivon, strong " hLg " screws are put through the 
ends of the arm into the l im. This done, an additional 
" round " is put upon each side of the rim to cove� bolt heads 
and secure the keys from ever working out. '1'he pulley is 
now put to its pl ace on the shaft and keyed, the pdges trued 
up, and the face turned off with the utmost exactness. 

For small drivers, the best construction is to make an iron 
pulley of about eight inches le� s diameter and three inches 
less face th:.tn the pulley required . Have four lugs, about 
an inch square, cast across the face of this pulley. Make a 
wooden rim, fonr inches deep, with face equal to that of the 
iron pulley, and the inside diallleter equal to the outer diam · 
eter of the iron. Drive this rim snugly on o ver the rim of 
the iron puller baving cut gain� to receive the lug�, together 
with a hard wood key beside each. Now add a round of cants 
upon each side, with their inner diameter le�s than the first ,  
so as to cover the iron rim. If the pulley is designed for 
heavy work, the wood should be maple, and should be well 
fastened by l ag screws put through the iron rim ; but for 
light work , it may be of basswood or pine, and the lag screws 
omitted. But in all cares, the wood should be thoroughly 
seasoned. 

Iu the early use of friction gearing, when it was used only 
as backing gear in saw mills, and for ho�sting in grist mills, 
the pulleys were made so as to p�esent the end of the wood 
to the surface ; and we occa,ionally yet meet with an instan c )  
where they are s o  made.  But such pulleys never run so 
smoothly nor drive so well as those made with the fiber more 
liOea.rll in a line with the work. Beside3, it  is much more dif-

$dtutifit 
ficult to make up a pulley with the grain placed radially, and 
to secure it so that the blocks will not split when put to heavy 
work, than it is to make it up as above described. 

As to the width of face required in friction gearing : W"hen 
the drivers are of maple, a width of face equal to that re­
quired for a good leather belt (single) to do the same work is 
sufficient. Or, to speak more definitely, when the travel of 
the surface is equal to t w�lve hundred feet per m inute, the 
width of face should be at least one inch for each horse pow­
er to be transmitted, and for drivers of baEswood or pine, one 
and a half to two inches. 

'fhe driven pulleYE, as before stated, are wholly of iron. 
They are similar to belt pulleys but much heavie r, having 
more arms and stronge� I·im. The arm should be straight 
rather than curved , and there should be two fets of arms 
when the face of the pulley is above sixteen inches.  For the 
proportion of these pulleys, a very good rule is to malr e the 
thickness of rim two and a half per cent of the diameter, 
that is, when the pulley is forty inches diameter, the rim 
should be an inch thiclt. 

To secure perfect accuracy, these pulleys must be fitted and 
turned upon the sha ft ; and when large, should rest in j our" 
nal boxes in the latter while being turned. If simply swung 
upon the lathe centers, they are liable to vary while the work 
i 3  being done. When turned exactly true, round anu smo'lth, 
these pulleys must be carefully and accurat ely balanced. 
The neglect o f  this last essential point has worked the d e­
struction of otherwise well made friction pulleys. 

I;Vhen thus constructed , thae is a beauty about the move" 
ment of this gearing, which at once enlists the favor of all 
who can appreciate the " music of motion," and g ive s charac­
ter to 1\s b uilder. I ts efficiency and peculiar advantages will 
be more fully shown in a future article. 

_ .... . 
Sea 'Veed as a Fertilizer. 

The sea weeds that are thro wn up on the shores of falt 
wB,ter have long been prized in this country, as in E urope ,  
for their fertilizing action when applied to t t e  soil. The 
annals of  Scotch and Irish husbandry contain ample tesH 
mOllY to their value, and it  has been asserted that the recent 
great advance in the cost of iodine largely depends upon the 
fact that much of the sea weed, which was formerly burned 
for the iodine makers, is now employed for agricultural pur· 
poses. 

I have recently examined a sample of a commercial arti­
cle brought into the trade by the Quinnipiac Fertilizer Com. 
pany, of New Haven, under the name of " Kelp Fertilizer." 
This is simply sea weed dried and reduced to sucb plllveriza­
tion that it readily passes a sieve with one fourth inch 
n;eshes. Professor D. C. Eaton pronounced the sample I an­
alysed to be chiefly F"UCU8 nodusu8 or rock weed. 

Its composition, as taken from a bag of 100 Ibs. weight, 
was : 

Moisture - _ . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . 11 '01 
9rganic matter (by difference) . . . . . . . . . . 69-10 
Sand " . . . . . . . . . . . .  · · · · · · . · · . ·  . .  · ·  _ . . . . . . .  1 '59 
Sulphuric acid (803) - . . • • • • • • - • • • • • • • • • • 6 -82 
Phosphoric acid (P�05) " " " " " ' " _ . . . .  0'28 
Lime . • . . . . . . .  · · . · · · · · · · · · ·  . . . · · · . .  · . • • . . 1 '10 
Magnesia . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . 
Oxide of iron (Fez03}· . . . . . . . . . . . . . , • • • • •  

Potash . . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · ·  . 

Soda . . . . . . . . . . . · . ·  . • · · · · · · · · · · . .  · ·  . . · · ·  . 
Chloride (and iodide) of sodium , . . . . .  _ . . .  

The crude ash=21-13 per cent. 

1 '19  
0 "37 
2'18 
2 '22 
4'14 

100'00 

Nitrogen = 1 20, equivalent to ammonia, 1 '46 per cent. 
In thi� analy sis, the tiried subBtance was carbonized at a 

low heat, and extracted with water, before incinerating. 
On comparison with stable manure of good q uality, using 

the average of a number of analyses of the latter, it appears 
that the relative quantities of the active ingredients are ex­
pressed by the following figures : 

Stable Manure. K elp F ertUizer.  

Organic matter - - "  . . . . .  1 5-6t 
Nitrogen . . . . . . - . . . . .  " 1 2-3 
Phosphoric acid . . . . _ . . 1 1-2t 
Sulphuric acid . . . . . . . .  1 23-25 
Common salt " . . . . . . . . . 1 37-54 
Soda " - - . - . . . .  - . .  . . . . .  1 23-32 
Potash . - - . . . . . . . . . .  ' " 1 3-4 
Lime . . . . . . . .  _ . . . . . . . . 1 2-2t 
Magnesia - . . . . . . . _ . . . . 1 1-6 

It thus appears that, by the addition of thirty pounds of 
fifh guano (containing two pound s each of nitrogen, phos­
phoric acid amI l ime) to 1,f)70 pounds of the dry kelp,  the 
tun of mixture would be worth, as  far as can he j udged 
from the quantity of the several solid ingredients, five times 
as much as the best stable manure. 'fhis consideration is 
one of high importan ce where, as in the Connecticut valley, 
stable manure �clls for $ 1 0  to $ 1 5  per cord and o ften cannot 
be got at any pTice. The mixture named mak es a pretty 
close imitation of stable manure in a d ry and therefore con­
centrated form . 

vYhen used fresh from the sea shore, as thrown up by the 
tide, sea weed speedily suffers d ecomposition, and disappears 
in a short time ; its saline ingredients become a part of the 
soil, but its organic matter would seem to be of little per· 
manence. 

Once d ried, ho wever, it becomes a rather s10w acting fer· 
tilizer, and in various inst:1nces, where it was u sed in field 
t rials last yeal', it gave the best results when applied very 
early to as to become fully swollen with the spring rains. 
It is deemed advisable to use with it a small quanWy of 

some active nitrogenous manure.-S. lV. Johnson, in the 
American Ohemist. 

_ .... -
Patent S ui t  on C ar Wheels. 

In the Supr eme Court of the United States, Mowry V8. 

Whitney-appeal from the Circuit Court for the Southern 
District of Ohio. 

-

This suit was brought by Whitney to restrain Mowry from 
an alleged infringement of a patent, granted to vVhitney in 
1848 and extended in 1862, for a process pnlonging the tIme 
of coolinS', in connection with annealing cast iron car 
wheels. 

The defence was that the process was not new, and that 
the appellailt had not adopted it in his mode of cooling cast 
iron wheels.  The decree wa9 for the complainant, and the 
case being referred to a Master for an account, the sum re­
ported in favor of Whitney by that officer was about one 
hundred and twcnty thou�and dollars. It is here insisted 
that the Court erred in holding that vVhitney's patent is pro­
tected agaiast prior annealing processes, because former 
processes were confined to " unchilled articles," and also in 
deciding that the f"ppellant's process was an infringement of 
the ratent, when they were, in point of fact, essentially d if· 
ferent. One cools by placing the wheel in a cooler and the 
other in a net chamber. The patent of Whitney is  invalid 
because there is no novelty in it. It is simply the applica. 
tion,  of a process well knowB , to a purpose analogous to pur· 
poses to which it bad been applied long anterior to the al­
leged invention . It is also urged that it is void because what 
i; cl aimed i s  not useful, as the process woulu d estroy the 
h ardness of the rim (or chill) of the wheels, and thus detract 
from their durability. It is fnrther contended that the Court 
erred in apportioning the profit of Mowry by the alleged in­
fringement, anu in o verruiing the exception taken to the re­
port of the Master. C. B. Collier and A. G. Thurman for ap. 
plicant ; H. Baldwin,  Jr'., E. W. Stoughton and B. R. Curtis 
for appellee. 

------------.... ,.� .. �.� ..... -----------
Bailey's Paper Barrels. 

Mr. William H. Bailey has recently patented, through the 
Scientific American Patent Agency. an improved paper barrel, 
intended as a means for protecting non-liquid contents of 
barrels from loss, adulteration, and change of trade mark. 
'1'he paper barrel is to be used within a wooden barrel and 
properly printed, to show the mark of the manufacturer, 
even if the same should have been erased from the wooden 
b.111'dl. In the sale of flour, sugar, paints, etc., it often occurs 
that difhonest dealers will remove the barrel heads of infe­
rior brands and substitute therefor those marked with the 
n ames and d evices of superior qualities, thereby seriously 
inj uring the p ublic and the most conscientious manufactur­
ers. This will be made impossible by the application of the 
inner paper barrel, which is printed at both ends, and mark­
ed with the firm name and device, and which cannot be rp­
moved without being destroyed and having the contents of 
the barrel entirely dIsplaced. The paper barrel also pre­
vents the adulteration of the contents of the barrel and the 
escape of the contents through crevi ces between the staves, 
which at present occasions serious losses to dealers aud con· 
sumers. 

'I'he paper barrel is made to fit exactly within the wooden 
barrel and with heads at the ends. These heads are also cut 
out of papsI', and gummed or otherwise fastened to the sides 
either by having lips or ears on the latter overlap the heads, 
or by having lips or a flange on the head gummed to the 
sides, or otherwise. In place of paper, equivalent simple or 
compound fabrics may be employed. The bulging body of  
the paper barrel is made in sections properly gummed to-
gether or in one piece. • 

In using the invention, the paper barrel fitted with one 
head is firmly gummed or held in place within the wooden 
barrel , and then filled as fa,r as required. The other heUll is 
then g ummeu or fastened to the body. The wooden barrel 
head is finally put on. 

... _ .. 
Roebling' s  Rubber Fillings tor tile Grooves oC 

Transmission 'Vlleels. 

This is a rubber filliug for lining the grooves of cast iron 
wheel�, which run at a great velocity and are principally 
used for the purpose of transmitting power to distant points 
by means of wire ropes. The same filling may, however, be 
used for other grooved wheels running at a slower speed, and 
for different purposes. 

It is composed of a core of hard rubber, surrounded by a 
skin of soft rubber, about one eighth of an inch thick, more 
or less. T his coat of soft rubber extends along the t wo �ides 
and the bottom, anu is omitted on top, where the rope rests. 
By mean s of this combination two difficulties are overcome. 
One is the difficulty of inserting the filling into the dovetviled 
groove and yet h aving it large enough to fill the groove com­
pletely and not be thro wn out by the centrifugal force, which 
is very great, owing to the high velocity of the wheels. The 
other difficulty is to find a material hard enough on top to 
resist the wear of a rapidly running rope, and lit the same 
time ha ve the necessary velocity. '1'his is  accomplished by 
surro unding a COfO of hard rubber by a skin of soft rubber, 
which has t'lasticity enough to allo w of i t s  being driven into 
the groove and of expanding �ufficiently afterward to hold it 
there, and yet is hard enough to resist the wear of the rope. 

This improvement is calcu lated to remove one of the chief  
drawback s inc:dent to the telodynamic system of t rammit· 
ting power through long d lstancep. It was patenteu through 
tIl e Scientific American Pat ent Agency, March lf) ,  1 872, by 
Mr. A .  Roebling, of 'frenton . N" J. 

I'r is a miserable economy to sa·";e time by robbing your· 
sl,lf of necessary sleep. 
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SCIENTIFIC AND PRACTICAL INFORMATION. UMBRELLA FRAMES. 

SURFACE ELECTRICITY. , The following are the proces�es which are required to 
M. Terquem has recently made some experiments for fur- make th e frame of an umbrella, as seen in the manufactory 

ther elucidating the fact that the exterior surface of a hollow of Messrs. Cox, Brothers, and Holland. 
body is alone affected by electricity. Faraday showed that a Nearly one hundred pairs of hands haye their part in the 
small animal, placed inside a cylinder of wire gauze, was prep;uation of the frame alone of this little article. 
not incommoded when the cylinder was so highly electrified The covers were, till within sixty yeal s, made of oiled silk, 
that sparks were freely gi ven off by it. He also constructed the frames of whalebone or bamboo cane. Steel was intro­
a room, 12 feet in each dimension,  of metallic wire, and sus' duced about 20 years ago, the change being induced partly 
pended it by ropes of silk ; and he found that, occupying this by the increasing cost of the whalebone, and partly through 
room, with electroscopes and electrometers at hand, there the great improvements accomplished in the manufacture 
was not the slightest indication of electrical action inside of elastic steel. 
the chamber, even when sparks of considerable l ength were No less than 2,500,000 sets are issued in one year from the 
given off by the metal of which it was mad e. M. Terquem manufactory of this firm alone. 
verifies these results by taking a metal birdcage and sus· The frame or furniture-as it is tech nically callbd-of an 
pending it to an insulated conductor of an electrical machine . umbrella or parasol is composed of six parts. 1 .  TJ e rib, 
While spark s sufficient to indicate a highly charged electric- the ends of which are named respectively the tip and the 
al cond i tion were obtained from the exte,rior, pitch balls, notch ends. 2 .  The stretcher, having the fork end and the 
fE athers, and even a gold leaf electroscope remained un- last end. 3 .  The runner, which glides up or down the stick 
moved inside. T wo bundles of linen yarn were hung, one on opening or shutting the umbrella. 4. The notch or 
outside and one in ; the inside one was unaffected, while the wheel, forming the apex or bottom of the umbrella, which 
outside was excited , the threads diverging from each other is riveted to the stick. 5. The open cap, which fits outside 
and giving out sparks. th e cover over the notch, and forms a finish. 6. 'fhe ferule, 

SULPHIDE OF SODIUM. 

This salt has lately been used in blowpipe analysis as a re· 
agent, in the follo wing manner : The mineral under examina, 
tion i s  fused with borax under the reduction flame. A small 
quantity of sulphide of sodium is then added, and the sub· 
stance again submitted to the flame. Iron, silver, copper, 
lead, nickel, cobalt, bismuth, palladium, thallium, and uran­
ium give opaque masses of a brown or black color. Zinc 
gives a white mass ; the product with cadmium varies from 
red to yellow as it cools ; that of gold and platinum give 
a bright light brown, and that of tin, a translucent yellow 
brown. 

DETECTION OF M ALIC ACID. 

The adulteration of wines with cider can easily be detect­
ed by filtering and adding ammonia in excess. The apple 
j uice will immediately deposit crystals on the side of the 
test tube. Genuine wine sheds a pulverulent deposit which 
does not adhere to the glass, and is  devoid of a crystalline 
structure. Acetic acid will dissolve either of these precipi· 
tates. The deposit from the cider con.ists of flat crystals 
with parallel sides ; that from wine shows star shaped form· 
ations. The treatment with acetic acid shows the presence 
of lime and phosphoric acid in both cases, the quantity of 
lime in the wine being minute. 

SCARLATINA. 

Mr. W. M. Searcy suggests the frequent examination of 
the tonsils  of all person s living in a house where scarlatina 
is present, as the redness and enlargement of these organs 
are premonitory symptoms of the disease.  Nitrate of silver 
in solution-one dram to one ounee distilled water-is a 
good local application, and if the case be severe, aperient 
medicine is used in conj unction tl erewith. 

THE AGASSIZ EXPEDITION. 

Professor Agailsiz's party have visited Rio di Janeiro, and 
ha,ve explored the whole neighborhood of that beautifully 
situated port. The distinguished naturalist has forwarded a 
large number of specimens to the Cambridge Museum, Mas­
sachusetts. A cotemporary is responsible for the followi ng : 

During a trip to the Southern Parahyba river, the Profes­
sor obtained specimens of a number of species of fishes, 
some of them entirely unkno wn to science, which he very 
very carefully placed in a lcohol for pre.ervation . On his way 
back to Rio di Janeiro, he passed the night at a gen tleman's 
residence, and his host's cook , nat urally l ooking upon the 
party merely as gentlemen sportsmen, poured off the alcohol 
and served up the valuable specimens nicely fried for break­
fast. It was an appropriate repast for a Ecientific party ; but 
it is hardly to be supposed that the worthy professor wonld 
have enjoyed it if he had known at the time the source from 
which the supplies had been drawn . 

THE DEAD SEA. 

Being without an outlet, evaporation is the only escape of 
the water pouring into it by the l iver Jordan .and some other 
streams. Each brings into that extraordinary reservoir, 
which is a depression in the earth's crust thirteen hundred 
fe e t  below the water level of the Mediterranean, an immense 
mass of materials which must at last fill it up, when the Jor­
dan will then run on beyond and find an outlet to the sea, if 
the world remains in its present phyJlical form long enough. 

The Jordan wafts down ninety cubic yard s of water every 
second. Each d ay it carries in six and a half bushels of salt, 
liberated from rocks on its passage, iu each ninety cubic 
yards.  Therefore that dreadfully salt, bitter reservoi r has 
nearly reached the point pf saturation. 

When no more salt can be dissolved, then it will .accu mu· 
late on the irregular bottom till it reaches quite near the 
present surface. Its future will have quite as much interest 

. for coming ages as its past history . 
_ .• 1 .  

which is placed at the bottom of the stick and protects it 
when used in walking. In certain cases, there is also a sev­
enth part-the stick-which is made of taper metal tube. 

The wire of which the furniture is made is received into 
the manufactory in coiled bundles, and cut into the required 
lengths by a machine. Four or five gr@ss of these lengths, 
now called " ribs," tightly confined within three or four iron 
rings, are placed in a furnace, and brought to a red heat : 
when the heat has uniformly penetrated the whole bundle 
-care being specially taken not to oxidize the metal-it is 
laid on an iron plate having a number of grooves correspond­
ing to the number of rings clasping the. ribs, the rings being 
fixed at such intervals as to fit into the grooves, A heavy 
iron bar is now laid upon the ribs and kept moving back­
wards and forwards, causing the ribs to rotate on their own 
own axes, thus not only straightening them by the fricti@n, 
but softening the steel and preparing it for subsequent man­
ipulations. The ribs are now taken to " the heading shop, " 
where, by means of presses and press tools, the heads or 
" tips " of the ribs are made. '1'he indentation to receive the 
hole for sewing on the cover is next impressed. These and 
a great number of other operations are carried on in separ­
ate departments or " shops," minute subdivision of labor 
being found essential for commercial success. In the pierc­
i ng sho p, the hole is punched and the rib is completed at the 
" tip " end . In another shop, the eye is punched at the tip 
end, the eye is put on a steel peg, and the notch end of the 
rib is formed in a pair of dies similar to those in which a 
needle eye is made. The ragged or superfl uous portion is 
now removed and the end of the rib made smooth and round. 
The ho}e is then pierced to receive a threading wire, which 
forms the axis for opening and shutting the umbrella. The 
ribs now receive an impression in the middle, and they are 
sent to be hardened and tempered by the usual process of 
heating in a muffle and immersion, while hot, in a bath of 
oil . They are then again confined within rings and revolved 
as before in the straightening operation. They are next 
gradually heated ti ll the steel attains a blue color, after 
which every rib is tested singly, to  see that the proper de­
gree of elasticity has been obtained. This is an important 
consideration , and requires a very nice proportion of  tem· 
pering ; as, if the heat in the tempering muffle has been 
too high, the steel becomes too soft, while on the other 
hand, if not carried far enough, the articles become brittle 
and useless. The rib is now ready to receive the stretcher 
j oint, which is made as follows : Brass wire is drawn, with 
a groovfl down the center, and is cut into lengths suitable 
for joints ; the rib is placed within the groove of one of 
these bits of wire, the horns of the bit are elongated to 
e'nable it, in an after operation, to surround the rib at the 
place where it has been marked to re ceive it, othenyise 
the j oint would slip on the flmooth surface of the rib ; the 
rib, with the j oint, is now placed between a pair of en­
graved dies in a press, and the pressure applied by this 
means is sufficient to  make the j oint fast, a s  well as round 
and smooth all over. This is a most ingenious process, 
only recently perfected . Thil!! j oint is drilled, and the rib 
is complete and ready for j apanning. 

The stretcher is made as follows : The wire in coilR is 
placed upon a reel, drawn through rollers to straighten it, 
and cut into suitable length s. One end of the stretcher is 
split by means of press tool s, about half an inch down it. 
In another pair of tools this split is opened by a wedge 
shaped punch, which widens into the shape of the stretcher 
fork, descending into the die in a uniform shape. '1'he fork 
in another pair of tools is then flattened on each side at one 
operation , itlid pierced so as to be attached to the stretcher 
joint on the rib. The hole is now put upon a peg, and the 
other end of the stretcher is formed in the same way as de­
ECl i bed above in the case of the top end of the ribs. 

The ribs and stretchers are now japanned, when they are 
taken to the riveting shop, where a large number of girl s are 
employed in riveting them together. 

245 
Runners are made of brass and iron. They are construct­

ed as follows : The " blank " for the barrel is cut by circular 
shears into oblong pieces, knocked round on a mandril, and 
soldered at the j oint. A ring of metal is cast and rimered 
to the size of the barrel , where it is now soldered at one 
end, and a ring of brass at the other. They are next turned 
on a lathe, and a groove turned in at the end which is after­
ward s to be notched to receive what is called " the thread­
ing wire," which is th e axis on which the stretcher works. 

They are next taken to a notching machine, the exclusive 
invention of this firm, which, as a most important advance 
upon the methods hitherto in existence, demands special 
notice. Until this machine was invented , all notches were 
cut by hand . and, however skill ful the workman ,  they were 
necessarily, in some measure, cut at irregular i ntervals. This 
wa s not of vast importance while the " gores " of the covers 
were cut out by hand, but after the introduction of sewin g 
machines and machines for cutting out the gores also, this 
irregularity became a serious difficulty, which this firm has 
now, by an ingenious arrangement of levers, happily sur­
mounted, and the notches are cut with mathematical accur­
acy that confers upon the�r frames a well merited distinc­
tion. 

The runners are now smoothed at the bottom, minutely 
examined by the foreman and sent to be j apanned or sil­
vered as required. The top not.,h or wheel is made from 
a brass castil'lg, turned and notched by the machine j UEt 
'described. The open cap is cut from a round " blank," when 
it is raised by dies in a stamp, three or four times succes­
sively, being stamped d eeper at every operation. The bot­
tom is punched out, taken to a lathe and turned, and 
afterwards subj ected to a bronzing process, peculiar to this 
house, or, if for common caps, j apanned. The ferules are 
also . cut out of round blanks by machinery, and repeated ly 
drawn in presses until the required depth is obtained, being 
annealed and cleaned between each drawing. The bottom 
of each ferule is then cut out, and an iron blank inserted 
and soldered into its place. As this iron bottom is twice �s 
thick as a penny, it is capable of enduring a vast amou nt 
of wear when the umbrella is used , as it is almost uni­
versally the case, as a walking stick. 

The whole of the ordinary umbrella furniture is sent 
away in parts, to be fitted, covered, and finished by other 
manufacturers. There is another class of frames, furnished 
with tubular metal sticks, which are fitted as complete 
frames before they leave the manufactory ; these al'e par­
ticularly adapted to hot climates, which are found serious­
ly to warp the wooden sticks. 

. .... -
The Hartford Steam Boller Inspection a n d  In­

surance C ompany. 

The Hartford Steam Boiler Inspection and Insurance Com­
pany makes the following report of its inspections in the 
month of February, 1872 : 

During the month 745 visits were made, and 1 ,534 boilers 
examined-1,443 externally, and 370 internally-while 194 
were tested by hydraulic pressure. The number of defects 
in all discovered was 794, of which 198 were regarded as 
dangerous. The defects, in detail , were as follows : 

Furnaces out of shape, 34-4 dangerous ; fractu.res, . 79-39 
dangerous ; burned plates, 53-29 dangerous ; blistered plates, 
96-12 dangerous ; sediment and deposit, 11 1-9 dangerous ; 
incrumation and scale, 130-4 dangerous ; external corrosion, 
54-16 dangerous ; internal corrosion, 20-6 dangerous ; .  inter- , 
nal grooving, 23-3 dangerous ; water gages defective, 29-12 
dangerous ; blow out defective, 13-4 dangerous ; safety valves 
overloaded or out of order, 24-12 dangerous ; pressure gages 
defective,104-19 dangerous,varying from - 6 to + 12 ; boilers 
without gages, 3-2 dangerous ; deficiency of water, 9-9 dan­
gerous ; braces and stays loose and broken, 24-15 dangerous ; 
boilers condemned, 7. There are many cases of glaring neglect 
reported, showing not only a great want of attention on the 
part of those having charge of boilers, but on the part of 
owners and users as well. If some responsible person would 
give a few moments' attention each day to the boilers and 
boiler connections, many disasters would no doubt bE. pre­
vented. Among the instances of carelessness met with, are 
the following : A safety valve l eaking badly, instead of being 
repaired, was found with a plank laid across the lever, 
loaded down with bricks-300 pounds pressure would proba­
bly not have been sufficient to .raise this valve. In another 
case, where the boiler was in a building with a flat ro of, the 
safety valve lever was found wedged under one of the raft­
ers ; this was regarded as an economical arrangement, " be­
cause it saved steam ! "  We might fill a page with similar 
instances, but enough has been said to show- that destructive 
accidents need not be attributed to mysterious agencies. 

_ ._. -
WE are informed that the French and Austrian govern­

ments have succeeded in the propagation and cultivation of 
sponge, and the experiment is likely to be made elsewhere, 
as the result is  commercially valuable. 

_ .... -
AN obdurate screw lllay be drawn by applying a piece of 

red hot iroll to the head for a minute or two, and immediate ­
ly using the screw driver. 

POROUS FILTERs .-Tn the course of an examination of 

filters, at the instance of the Briti8h Medical Journal, Pro­
fessor Wanklyn has had proof that filtration through bed s 
of porous materials includes very powerful chemical action, 
albuminoid matter being instantly resolved into ammonia 
and other products by the action of th e filter, whioh, indeed,  
behaves in this respect like a boiling solution of permangan­
ate of potash. A good filter is a sanitary engine of great 
power. 

.. .... -

In addition to the above kind of ribs and stretchers, there 
are several others, known as the Paragon, the Premier, and 
Hollow ribs, which are cut out of sheet eteel , and curved 
round until they nearly become tubes. These improved 
makes are considered to be both lighter and stronger, an d as 
the extra cost is but a few pence per frame, this construction 
is adopted for all the best silk um brellas. The,se better 

_ .•. . 
IF you are caught in a drenching rain, or fall i nto the 

water, by all means keep in motion sufficiently vigorous to 
prevent the slightest chilly sensation until you reach the 
house ; then change your clothing with great rapidity before 
a blazing fire� and drink instantly a pint of some hot liquid 

. .•. -
BOOKS introduce us into the best society ; they bring �lS in· 

to the presence of the greatest minds that ever lived. 
THE best and most durable insulation for electric wires is qualities have also enamelled tips to the ribs, which' are fixed 

to tin them and cover with pure rubber. by fusionl with the aid of a ,blow pipe. 
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1'lWPOSED CITY RAlLltOAD. 

Among the recent projects for rapid transit in New York 
is that of Mr. R. H. Gilbert, for an elevate! railway, on the 
plan so tastefully represented in the accompanying engraving. 

The plan is to place along the street, at distances o f from 
fifty to one hundred feet, compound Gothic iron arches, which 
shall span the street from curb to curb, at such an elevation 
as shall not interfere with the ordinary uses of the street. On 
these arches, a double line of atmospheric tubes, eight or nine 
feet in diameter, are to be secured. The arches are strongly 
connected with each other by means of a vertical, latticed or 
trussed girder running between the tubular ways, which are 
to be firmly j oined to it on either side by ties of suitable con­
struction. Through the tubes, supported as described, cars, 
carrying passengers, are to be propelled by atmospheric pow· 
er. There is also provision in the same set of arches for two 
or more sets of tubes for the transportation of mails and 
packages. The stations will be situated at distances of about 
on e mile apart along the line, and will be provided with pneu· 
matic elevators to raise passengers to and from the place of 
transit with perfect safety, thus ubviating the necel:sity of 
going up and down stairs for transit. The movement of the 
cars or trains along the line, as well as their arrival and de· 
parture from stations, is made known at �ll points by a 
telegraphic device which is automatically operated by the 
cars in passing. 

A bill is now before the N ew York Legislature to author. 
ize the construction of this work, which, it is alleged, can be 

-- �  

.-

J citutifit �mtdtau. 
economically and expeditiously execnted. The bill has been 
favorably considered and reported by tue Senate Committee, 
and meets with no opposition except on the part of the pro­
perty owners and occupants of b 'lildings on the streets which 
are intended to be occupied by the works. These people <!lb­
j ect to the erection of this ornamental structure or big bridge, 
as they term it, in front of their doors, and claim that the 
presence of the tubes would be equivalent to the roofing over 
of the street. They will consent to nothing that cuts off 
their light and air. 

Everybody in New York wants rapid transit, but, strange 
to say, the moment that any body sets to work with a defin. 
i te plan for its realization, they are vigorously opposed and 
the work prevented. 

- .-. -
"- NeW" A nemometer. 

A new form of anemometer has j ust been constructed in 
Europe , and seems likely to prove of material service to all 
who desire to notice and record the direction and velocity of 
the wind. The anemometer consists of an ordinary pair of 
Beckley fans and a set of revolving cups, fixed in any con· 
venient situation, and connected by insulated wires with a 
galvanic battery and with a recording apparatus. There i s  
no limit to the length o f  the connecting wires, so that, for ex­
ample, recording instruments at Lloyd's might be connected 
with fans or cups at any part of the coast. The record ing in· 
strument itself consists of a clock, a wind dial, a rael of paper, 
and an endless band carrying a carbon paste for printing: 

[ APRIL 1 3, 1 872. 
The dial indicates the direction o f  the wind, and the printing 
band prints this direction every half hour. The same band 
records every quarter of an hour of time and every com· 
pleted mile that the wind has traversed . Tbe slip of paper 
issued by the ma.chine is about an inch broad, ap.d it reo 
ceives the time on its left hand margin, the direction of the 
wind. on its right hand margin . and a dot for each mile on 8 
central line, so arranged as to be comparable with the timO!l 
record. The number of dots marked on th" paper betweell' 
10 and 11, for example, indicate the velocity of the winS! 
during that period of time, and the dots  become crowded as; 
the velocity increases, and stand farther apart as it d ecreaseS'. 
The battery is composed of zinc and carbon elements with 
dilute sulphuric acid, a nd will work for six month s without 
attention. The reel of recording paper holds a supply for 
three months, and the clock can be made to run this length 
of time without winding ; so that the whole apparatus 
would be as nearly as possible self .acting. Ordinarily, how­
e ver, it would be desirable for the attendant in charge 
of it to date the recording slip every twenty.fouY hours, and 
an eight d ay clock would be sufficient for the requirements 
of most observers. The great advantage of the instrumen�, 
says the British Trade Journal, is in the character of its rv. 
cord , and in the fact that the electrical communication doeiJ 
away with the use of cranks and shafting, which are not 
only costly and heavy and far less d elicg,te, but which also 
render it necessary that the recording instrument should be 
in the immediate neighborhood of the bn s. 

GILBERT'S PROPOSED CITY ELEVATED RAILWAY 
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THE GREAT SE WING MACHINE JOB BEFORE CONGRESS. 

We recently alluded to the application ' now pending be 
lQte Congress for the extensiQn Qf the WilsQn se wing mao 
chine patent which CQvp.rs the feeding device. a feature 
which all sewing machines must have. The existence of 
this patent is a bar to the introductiQn Qf a variety of im· 
proved machines. which will be brQught out next year if 
the WilsQn patent is nQt extended, fQr it expires in 1873. 
The o wners of imprQvements are 'nQt allQwed by the parties 
who cQntrQI the WilsQn patent to put their gQods in the 
market. 

The Se wing Machine Riag. consisting' of the Wheeler & 
Wilson CQmpany, the Singer CQmpan,. the GrQver & Baker 
CQmpany, anll. the HQwe. Oo�pany have had the almQst ex. 
clusi ve monopoly of the sewing machine business fQr the 

past luarter Qf a .century. This is long enough in all con· 
science. 

Und er the shadQw Qf these patents, Wilson's patent being 
a chief one. they have wrung from our people many millions 
'o r dollars in profits, and tQ.day they charge American citi· 
�ens sixty.five dollars fQr the same machines that they sell 
011 the Qther side Qf the Atlantic fQr half the mQney. It would 
be a wicked thing fQr Congress to. do to. extend this mQnopoly. 
It has lasted IQng enQugh, and ought nQW to die a natural 
death . 

In the memorial of W. L. Groot and others. we find the 
follQwing interesting particulars :-

The cQrporatiQns above named " are now selling machines in 
England , Ireland, Scotland, France. Belgium. Holland.Austria. 
Russia. Prussia, NQrway, Denmal'k, Sweden, Spain. and Qther 
cQuntries Qf E urQpe. at Qne half the price th ey offer the same 
sewing machines to. our Qwn peQple, and cheaper than they 

. can be prQduced by the PQorly paid labor of EurQpe. where 
the manufacturer, who has no patents to. dread and no ' CQm· 
binatiQn ' to. interfere. realizes, even at the price Qf Qne half 
what we must pay. a prQfit Qf 100 per cent . This unjust dis· 
criminatiQn carries its own strong logic why no further ex· 
tension shall be granted to enable a few to oppress thousands. 

NUMBER AND PRICE OF SEWING MACHINES. 

Not cQunting the great number of sewing machines made 
and SQld since the Qrigin of the business, the chief patent of 
which has expired and is now SQught to be renewed by Con· 
gressiQnal legislatiQn. your memorialists annex the number 
made in 1870 Qnly by the cQmpanies fQrming this ' cQmbina­
nation ,' the statement being made under Qath : 
Singer Manufacturing Cempany SQld . . . . . . . . . . . . . . . . 
Wheeler & WilsQn Manufacturing CQmpany sold . . 
Grover & Baker Sewing Machine CQmpany sold . . . . 
The HQwe Sewing Machine Company ,sQld . . . . . . . . 

127,833 
83,208 
57.402 
75,156 

at $65 must be reduced to $32.50. and there will be no differ. 
ence between our peQple and thQse in EurQpe, as there is an 
abundance of capital anxious to. prQduce better sewing mao 
chines at $35 than are now sold at $65, and to have liberal. 
legitimate reward for bQth labor and capital . 

YQur memorialists will be ready at any time to. appear be· 
fore Congress. both in persQn and by attQrney, to give such 
additiQnal prQQfs. and to propound such questions, to the 
applicants or their attorney, as it is impQssible to. present in 
the limits of this memorial . 

_ ._' . 
SEWING JIIACHINES AND THEIR EFFECT UPON HEALTH. 

It is on� of the accompaniments of almost every change in 
human habits, brought about by advances in civilization, that 
the health o! the public is influenced in some way. Often 
new complaints are engendered, or old ones are complicated, 
so that medical science is kept constantly on the alert to 
combat attacks from unexpected quarters. It has been 
charged against that mos t valuable of modem labor . saving 
inventions, the sewing machine, that the act of impelling it 
by. foot power, as almost universally practiced, has resulted 
in injury to female health. At. first these charges were hard. 
ly more than surmises, but they were finally made direct 
and positive, with how much reason it is the object of this 
article to enquire. Fortunately for our purpose, we find in 
the report Of the Massachusetts State Board of Health an 
extended discussion of the Bubj ect, from the pen of Arthur 
Nichols, M. D., which contains many facts and statistics 
drawn from various sources.  Of these facts we shall freely 
avail ourselves, and shall thereby further the obj ect of the 
publication of all such reports, the general enlightenment of 
the public. 

In 1860, Dr. A. K. Gardner expressed, in the American Mea. 
ica� Time8, his opinion that the exercise of propelling sewing 
machines with the feet, so far from being injurious, is really 
beneficial inasmuch as it gives exercise, which, though it af· 
fects only part of the body. ill e'till better than no exercise at 
all . 

Dr. Vernois stated, in 1862. in the Annalea d'HlIgitne Pub· 
lique,othat. both in males and females. the motion produced 
cramps, partial paralysis, and. in females just begin jng to 
operate. a peculiar ,and injurious nervous excitement. 

Dr. William Ord , in a ' report ,on the sanitary condition of 
dressmakers. and needlewomen in London. 1863. states that. 
while in general the.,exercise is beneficial and tends to im· 
prove the health of females, the cramped position sQmetimes 
causes pain in the chest ana indigestion. and that d elicate 
women are greatly exhausted by this particular work. 

This testimony was fQllowed by something far different in 
1866, frQm M. G uibout. physician to the H6pital Saint Lt:mis. 
in Paris. who. in a paper read before the SQciete Medicale des 
H6pitaux, made such strQng statements, in regard to the 
effect of sewing machines upon female heal th. that general 
apprehensiotl reSuI�d. Shortly after the reading of this 
papel', Dr. Feurnier attributed a case of paralysis of sensa· 
tion in bQttom Qf the foot. occurIing in a girl admitted to the 
same hospital. to the use of the sewing machine ; and the 
publication of this case increased the general alarm. 

The opiniQns of Dr. Espagne, Professor at the Montpellier 
University in France. were published in 1869. in which he 
denies that any injuries result. from the use Qf the feet Qli 
sewing machines, other than general fatigue and muscular 
pain. 

Next follow the published opinions of the celebrated Dr. 
Decaisne. who has dQne so much toward enlightening the 
wQrld uPQn the effects, of various trades, prQfession!!, and call· 
ings. upon the Iiealth of those 'engaged in them. He exam· 
ined and questiQned a large number of WQmen, sea;rched hos· 
pital records. and came to the conclusions which are thus 
summarized : 

" The effects Qf this wQrk upon the muscular system differ 
in no. respect from those of any other kind of excessive labor 
involvjng the use of certain PQrtions Qf the bQdy to. the exclu· 
SiQh Qf o thers. The affections mQst comIllQnly complained of 
are muscular pains, pain in the regiQn of the kidneys. and 
cramps in. the IQwer f'xtremitiJ:)s ; none Qf which. hQwever. 
are developed amQng thQse wQrking three Qr fQur hours daily: 
These pains. cramps. etc . •  are mos.t commQnly found among 
beginners, and usually diminish after one has become accus· 
tomed to the motion of the 'machine. 

The use of the Aewing machine. when employed within 
mQderate limits, without overworking, as is too often dQne. 
is attended with no. greater inconvenience to health than 
wQrking with the needle, as was shown by the examinatiQn 
Qf 28 WQme;} between the ages Qf 18 and 40. employed frQm 
three to four hours daily." 

We now come to the investigations of the Massachusetts 
State BQard of Health. The BQ!'rd circulated wid ely this 
printed question. " Hav&' you observed any injury to health 
frQm the use of sewing machines moved by fQot power ? tf 

TQtal . . . . . . . . . . · . . . . . . . . · ·  . . . . . . · · . . . . . . . . . . . . . . . . .  343,599 so, please to send us all the information you may have on 
�[hese were retailed at an average price of $65 each. making the subject." To. this question, 138 replies were received, rep· 
in the aggregate $22,333,935. The s!lme number of sewing resenting 120 different tQwns. Of this number . 80 report one 
machines would have retailed in E urQpe at haH the price , Qr mQre instances of injury. and 58 return negative or dQubt· 
charged here, and our peQple must pay for this number SQld ful answers. 
them' $11,166,967.50 mQre than the peQple of Europe are We cannot give place to even a synQPsis of the TariQUS reo 
charged: This great ploduct is Qnly Qf four companies. nQt plies. They however establish the f.act that. among operatives 
cQunting many others, all Qf whom have }laid a tribute to. Qn sewing machines, certain complaints do exist in greater 
this ' combinatiQn.' Their aggregate wealth i s  more than proportiQn than with other females. whUe they as plainly 
$50,000.000. and all of it is cle ar gain . the small amounts show that this results nQt frQm the exercise i tself but frQm 
which were originaliy invested being too insignificant for is excess. It is avowed ,by Dr. NichQls that these complaints 
comparison ' at this day. Thi s is easily apparent when the �a.re not inseparable from the propulsiQn of, . the se wing 
incontrQvertible fact is made knQwn that the cost of each machine by the feet. but that excessive �ork Qf this kind is 
sewing machine sold at $65 is less than $12. If this patent very likely to be follQwed'by inj ury, if no.Hly tQtal prostration. 
is nQt extended. the price of all l!!ewing maehines no.w selling ' Now what is excessive work with o.ne kind of a machine 
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might be far from excessive with another. The number Qf 
hQurs per day these operators wQrk WQuld nQt injure them 
were the mach�nes driven by steam power. Anything mQre 
than from five to ten minutes labor. withQut rest. on the brakes 
of the old style fire engine would be excessive for m ost men. 
But because this labor is too. much. it does not f)llow that an 
engine cannot be made lipQn which a man might work six 
hQurs without over fatigue. 

Operators at sewing machines are obliged to sit with backs 
entirely unsupported and the knees elevated. thus keeping 
the spinal muscles constantly on the stretch, inducing the 
pain in the sme-ll of the back which is the most constant 
effect Qf work of this kind. This irritatiQn is reflected by 
sympathy tb other parts. and general debility finally results.  
We have never seen any satisfactQry reaSQn why the tables 
Qf sewing machines which are Qperated by foot PQwer should 
nQt be brought up over the lap. so. that the operator might 
sit leaning slightly backward. with the spine thQrQughly 
supPQried and the limbs extended. We prQposed this once 
to a leading manufacturer. and were told that the notiQn that 
women were injured by working on sewing machines' had no 
foundation in bct. We argued that those who. had in.vesti . 
gated the subj ect. though claiming that moderate exercise of 
this SQrt wonld not injure. almQst unanimQusly insisted that 
excess WQuld injure, and added that prQfitable emplQyment 
with such machines implied an extent of labQr which these 
authorities claimed to be excessive on machines as at present 
cQnstructed. We failed, however, to convince him that any 
improvement in fQrm was either desirable or practicable. 
Notwithstanding this discouragement. we put our idea to the 
test of actual trial. and fQund that all who h ad been accus. 
tQmed to. work on the old machine. who tried the mQdified 
position abQve described, were nnanimous in testifying to the 
superior comfort and ease secured by it. There may be im. 
provements made in treadles. as suggested by Dr. NichQls. 
but these do. not reach the root Qf the evil. It is the posUion. 
not the mere labQr Qf propelling the machines. that fatigues 
the operator. 

Those who. tried our plan Qf raising and bringing the table 
up nearer the person. and placing the treadles farther away. 
found no difficulty. in handling the work or in keeping it 
�roperly placed on the table, as the manufacturer abQve al. 
luded to. seemed to apprehend. The whole bodoy was placed 
in an easy unconstrained position, and so supPQrted as to. rest 
rather than fatigue the back. We IQok to. see some such 
change made in the cQnstructiQn Qf sewing machines. They 
are so. valuable in many departmellts of industry ' that in 
ventiQn will not rest till their full utility is developed. The 
value of an imprQvement that WQuld enable an operatQr to. 
work even one hour per day longer than at present. withQut 
inj uriQus fatigue. can scarcely be over estimated. 

.. .  �. -
DEATH OF ' SAJIIVEL F. B. MOROE. 

After a few days' illness . which. with his great age, led to. 
anticipation of a fatal result, ProfessQr Morse died at ten 
minutes before eight o'clock in the evening of Tuesday. the 
2d of April. His IQng and varied life. and Jiis universal reo 
nQwh, win give interest to the fQllQwing particulars : 

He was born at CharlestQwn , Mass., on April 27. 179 1 .  His 
early educatiQn was acquired at Yale College, ana his career 
WQuld have been through life that of a painter. had not cir. 
cumstances directed his attentiQn to scientific pursuits. With 
a view of following the first named vQcation. he left the Uni. 
ted States in 1811. in company with Washington Allston. to 
study his art under the tuitiQn of the well known Benjamin 
West. The Society Qf Ar�s. of LondQn. recogniilled the mer 
its of the yQung artist, and awarded him a medal for a piece 
of sculpture. a " Dying Hercules." After ' four years' abo 
sence, he returned to. his native ' country and subsequently 
established an assQciatiQn which. after many cbanges and 
against much opposition. became. in 1826. the National Acad. 
emy of Desiga. He again visited EU:Mpe in 1829, and. while 
on that continent. was elected to the Professorflhip of Litera. 
ture of the Arts of Design, in the city of New York University. 

In the year lS26 or 1827. his attention had reverted to elec. 
tro.magnetism and cognate subj ects. of which his education 
at Yale had given him a sound practical kno wledge ; a,nd he 
had an additiQnal incentive to this pursuit in his close and 
intimate acquaintance with John Freeman Dana. then a co.. 
labQrer with Morse in the lecture theater of the New York 
Athenreum. He returned from his secQnd visit to Europe in 
1832.and in conversation with his fellow passengers on the ship 
(the Sully) concerning the recent obtailling of an electric 
spark frQm a magnet. mentiQned the idea Qf an electro,mag. 
netic and chemical recording telegraph. The more zealous 
and indiscreet of his admirers claim fQr this conversation 
the credit due to. an ()riginal idea. whereas the desirability 
and possibility of telegraphing by means of electricity had 
alrea1y occupied the attention of Mr. RQnald , who had erect. 
ed eight miles of insulated wire in his garden and dispatched 
signals through it. and who published an [accourit of his 
method in the fear 1 823. Other inventors in England and 
France, in the latter part Qf the eighteenth century. had been 
wQrking towards a similar Qbj ect, and it is impossible and 
unnecessary to. decide to whQm the thQught first came. Cer. 
tain it is that it had been largely canvassed Icing before Pro. 
fesSQr Morse's labors cQmmenced. But it is to. MoriSe that the 
flredit of long an4 enduring perseverance in introducing a 
practical and efficient telegraph is due ; and he was en. 
abled to do this great service to mankind by the invention of 
the electro-magnet by JQseph Henry, to whQm all 'users of 
electrQ.magnetism. for whatever purpQse. must cQnfess them. 
selves indebted. 

It is hardly necessary. j ust now; to describe the difficulties 
against which' MQr�e fought so courageously. Recent events 
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in this city and considerable newspaper discussion have called 
public attention to all the facts, and full j ustice has been 
done to Morse, not only by his adm iring and grateful country­
men, but by scientists and public men, by crowned heads anJ 
peoples in all parts of the world . He had to struggle for 
years against the prejudices and timidity of capitalists ; he 
went to England in 1838 with his invention, only to find that 
an electric telegraph-in which the signals were conveyed 
by the pointing of a needle on a dial-had been already pat­
ented and introduced to the public by Messrs. Cooke and 
Wheatstone ; but persi stency at last met its reward, and 

. success and fame, honors and wealth fell to hisj share ; 
and he h�s left ns after the enj oyment of a. long life, 
crowned WIth an unusual meed of all those things for which 
men ordinarily toil and worry away tteir existences.  

He was liberal and charitable in all his transactions, and 
took a paternal interest in a ll that belongs to the great in· 
vention he gave to the world. Living alternately in New 
York city and at his country residence on the Hudson, near 
Poughkeepsie, N. Y" his face was well known to all classes 
of his country men ; and the latter part of his life w.as un­
clouded by trouble, and his end was peaceful. 

_ .•. -
SPIRITUALISM ANSWERED BY SCIENCE. 

Mr. H. L. Hinton, 744 Broadway, N. Y., has is�ued the 
pamphlet entitled as above, by the cel ebrated London bar. 
rister, Mr. Edward W. Cox, in which he gives expression to 
his views concerning spiritualism, or spirit manifestations, 
as deduced from the series of scientific experiments made 
last year in London, under the au�pices of Dr. Crookes, Dr. 
Huggins, and others, Mr. Cox being one of the examining 
party. A description of some of these experiments, with 
drawings of the testing apparatus employed by Dr. Crookes, 
will be found in our back numbers. 

In the present work Mr. Cox describes the various forms 
of spirit manifestations that he has witnessed, from which it 
is evident that he has been a careful and exten sive observer. �e has become fully s�isfied that intelligent noises or rap­
pmgs are actually produced, that chairs, tables, or other ob­
j ects are undoubtedly moved,  and that the proofs of the real­
ity of these demonstrations are just as absolute as are the 
proof!! of any other fact in nature. The force by which these 
d�monstrations are' made, he calls psychic force; It may be 
indicative, he thinks, of the existence of a soul within man, 
and it is this soul which he thinks may exercise psychic force 
beyond the body. He rejects the idea that the manifesta­
tions are produced by the agency of disembodied spirits. 
They are purely and wholly the result of forces residing 
in the human organism, and neither our departed friends, 
angels, or devils have to do with them. The medium is 
never able to communicate anything that is not already 
known to some person present. 

This psychic force, Mr. Cox thinks, operates by a vibratory 
or wav€ like action, is opposed to and capable of overcoming 
the attraction of gravitation. Tables and other obj ects that 
are moved are firat filled, so to speak, with the psychic ema· 
nation, which renders them buoyant in the air, when they 
float, swing, and sway about as if supported by an invisible 
balloon ; 

One of the explanations of these phenomena, and upon 
which Mr. Cox lays much stress, is tlte unconscious cerebral 
action of the mind of tlte medium, which action is manifested 
through the psychIC force. Now as this unconscious cerebral 
actbn can be induced and made to set men's bodies in mo­
tion, without their knowing it, it becomes a question whe­
ther Mr. Cox himself and his friends did not have their 
cerebrums unconsciously excited so that. they could hear 
noises and see sights that in reality never took place ; or so 
that they could not see the person who pushed the piano 
lifted the table, or forced down th e  balance. · 

, 

'Vhat Mr. Cox and Dr. Crookes now need, in order further 
to verify their published conclusions and observations, is a 
scientific apparatus so made as to indicate the trne condition 
of their own cerebrums. An instrument, that shall be capa­
ble of indicating the unconl:\cious excitement or action of the 
mind, would be of great value in pathology. In addition to 
its uses in unraveling these " spirit" mysteries, it  would 
doubtless be of inestimable importance to physicians in the 
aiagnosis and treatment of mental disorders· 9 nd diseases 
that react upon the brain. 

There are various forms of unconscious cerebral a.ction to 
which persons have been subj ect. To some individuals vi­
sions and spectral personages have appeared when they have 
been wide a wake and in the fnll possession of their ordinary 
senses. Sir David Brewster m entions several e:x:amples of 
this kind of cerebral action. 

The latest phases of these psychic demonstrations , as 
brought out in this country, to wit, the visible production of 
the forms of departed friends, standing out clear and posi­
tive in the presence of the members of the psychic circle, 
have never been witnessed by Mr. Cox ; at least he makes no 

. mention thereof ; nor d oes he allude to the spirit flames and 
l ights now produced here. Mr. Cox should come over and 
visit Mrs. Mary Andrews, at Moravia, N. Y., who will show 
him things in this line that will probably make his hair 
stand on end. One visi tor has assured us that the sight of 
these things brought on a cold perspiration, and he felt as 
if the gates of the eternal world had befm actually thrown 
open. Until Mr. Cox €ooes to Moravia, it is evident that spi­
rituali�m will n ot be fully an swered by science. 

_ .•. -
REPEATED spectroscopic measurements made last year by 

Professors Zollner and Yogel, in Germany, show that the 
velocity of rotation of the· sun on its own axis is at the rate 
of six hundred and sixty mile s an hour, 
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A TRADES UNION TIRADE. Examples Cor the Ladles. 

To appeal to the passions and prejudices of men rather 
Mrs. T. M. Scullin, Troy, N .  � . ,  has used her " dear frleud," a Wheeler & 

th h . Wilson Machine, slnoe 1858, In dress and cloak making. The last six months 
an t elr reason, to distort and misrepresent facts, state· she earne<i $332, and the year before, $!17. 

ments and motives, to misconstrue the slightest and most Mrs. Mary Hacher, Muscatin&, Iowa, has used her Wheeler &; Wilso" 
fritmdly criticism into an abusive attack, and to reply to it Macb ine since September, 1857, and earned from $10 to $2J a week, making 
by real and undisguised scurrility and abuse has ever been �resses and cloaks, from the finest to the heavies I, and her machine is now 

the method of discussion and the characteristic manner of 
III as good order as when she bought it . 

men who, through the false pretence of regard to the interests 
Mrs. C. D. Goodman , Cleveland, Ohio, has used her Wheeler &; Wilson 

f h 
Machine 4X years with the same N o . 2 needle that came in it withont brcak· 

o t e working classes, seek only the furtherance of their ing or blnnting it . 
own private interests and purposes. We are sorry to say ========================== 

W�tCh No. 2'-1i1S-bearing Trade Mark " F ayette Stratton, Marlon , 
N. J. -manufactured by United States Watch 00. (Giles, Wales &; Co, ) ,  has 
been carried by me two montbs ; its total variation from mean time being 
o

.
ne second.-JAMEs B. WEAVER, with A. S. Barnes & Co. , 111 and 113 Wil " 

lIam Street, New York. 

that in this spirit the editor · of the Machinuts' and Black· 
s;nitl/,lj' Monthly Journal, an International Union or�an, pub. 
lIshed at Cleveland, Ohio, comments upon some remarks of 
ours relative to the action of trades' unions in regard to ap­
prentices. 

The �mmediate cause of offence, to our brother editor, is th e  Burnett's Kalliston will impart a cZ,ar, 80ft, a n d  beautiful hne t o  

dause 111 o n e  of our recent editorials which foUows : 
=th=e=s=ki=· n=.======================= 

" The refusal of mechanics' unions to reconsider their un­
reasonable restriction, whereby their o wn sons are denied 
the privilege of learning the trades of their fathers, is one of 
the mysteries of the age. We have before alluded to this, 
for we feel that the prosperity of the country, the interest of 
humanity, and the welfare of coming generations, all demand 
that the shutting out of boys from learning trades ought to 
cease, so that they may be trained up to become good work· 
men, and able to learn an honorable mode of living." 

U �on th�s we are charged by the editor with being very 
abusIve, WIth departing from the truth, with being "opposed 
t? trades union�, not from principle," wlth being destitute of 
vlftue, with shamming interest in the welfare of the mechan­
ic, with giving nothing tangible for their benefit and with 
picturing a state of atfairs that does not exist. We are sar­
castically complimented for our learning and directly called 
feeble minded, both of which are equally flattering from such 
a source. 

Perhaps we shall again be called abusive when we say that 
such a tirade can avail nothing against the truth of the par­
agraph which has provoked this uncalled. for a ttack. We 
might add that a contrast, between the tone of our offending 
paragraph and th e charges based upon it, might lead candid 
minds to throw back the charges of abuse upon the accuser 
and inspire some doubt as to his respect for the truth and 
candor he professes to rQvere. 

• ••• • 
LIGHTNING RODS. 

" We have a company in our town putting lightning rod s on 
our houses. They use a copper·rod, corrugated or fluted, and 
they fasten the rod to the · shingl es 'with zinc, allowing the 
rod to rest on the shingles and against the sides of the houses. 
My idea of putting up rods i s  to insulate the rod by means 
of glass ,tUbes. But when questioned on the subj ect, the 
company s · agent produced a paragraph, from an essay by Sir 
David Brewster, in whi<;h that eminent philos opher is made 
to say that the old theory of insulation is exploded, and that 
the conducting rod should be placed as near as possible to 
the object to be protected, in other words, should touch the 
wood and shingles of the building. 

Now, I am a constant reader of the SCIENTIFIC AMERICAN 

and many of our engineers and builders read your paper: 
We wi sh to know from you what we shall do with the rod 
that is not only not insulated from the house but put in a s  
cl?se contact with i t  a s  possible. A reply through your paper 
Wlll be read and acknowledged with gratitude by many of 
your readers in this place and surrounding country. 

W. C. McDOUGAL." 
Meridian, Miss., March, 1872. 

Answer.-The method of attaching the rod which you de­
scribe is correct ; it should not be insulated. The golden 
rule in regard to the erection of lightuing rod s is to place the 
lower end of the rod in communication with an extensive con. 
ducting Burface underground; the electricity is thereby dis­
sipated without inj ury to the building should the rod be 
struck. 

If the area of this conducting surface equals that of the 
roof of the building, the rod s being of proper size, perfect 
protection may 'be expected, not otherwise . 

Yon will invariably find . in the examples of rodded build 
ings that have been d amaged by lightning, that the lower 
extremities of the rods were not arranged in accordance with 
the above rule. The general practice is simply to stick the 
extremity of the rod into the ground for a short distance and 
there leotve it, no provision for underground conducting sur­
face being made . This is a very defecti'll:e and unsafe prac. 
tice. 

A good way to provide the necessary conducting surface i$ 
to connect the rod with an iron pipe, laid down specially for 
the purpose and extended several hundred feet under ground 
a way from the building, burying the pipe for the whole ais·  
tance in charcoal or in moist earth. Another plan is to make 
a trench leading from the building and fill in with old iron 
or iron ore, the lower end of the rod being made to commu· 
nicate with such conducting material. Leader pipes, metal 
roofs and chimneys should also be connected with this con· 
ducting material. In towns where there are water and gas 
mains, the lightning rod s should connect with them, as the 
metals of such pipes present large conducting surfaces. 

You will perceive from the foregoing that an essential part 
of the lightning rod is an extensive conducting surfaee under­
ground. If your rod lacks this, it is of little value,  your house 
is not protected , and in the very next thunder storm you may 
suffer damage. . 

-----------.... �. -.. � . ... -------------
COLONEL C .W. JENKS has traced into the Blue Riage several 

fine veins of corundum, some of them four feet wide in 
Franklin, N. C. 

' 

NEW B OOKS AND PUBLICATIONS. 

THE AMATEUR MICROSCOPIST ; or, Views of the Microscopic 
World. A Handbook of Microscopic Manipulation and 
Microscopic <?bj ects . By John Brocklesby, A.M., Professor 
of MathematlCS and Natural Philosophy, Trinity College 
Hartford, Conn. New York : William Wood & Co. ' 

This Is a very convenient and nseful little work, lull of practical lnstruc· 
tlon upon the uses of the microscope.  It Is p rofusely lIlustrated wll h 
engravings which show the constrnction and various p owers of the Instru· 
ment, together with views of m any remarkable o bj ects that m ay be easily 
.obtained and prepared for observation. A most interesting chapter Is that 
devoted to crystallizations, in which the author presents ns with many new 
drawingS, and gives directions for prep aring the slides s o  that the process 
of crystal.'-ormatlo n s  may b e  readily witnessed under the microsco pe. This 
part of the work wlll b e  especially welcomed b y  am ateurs. The examlna· 
tlon of crystals is always attended with peculiar interest. The beholder 
revels for the time bei n g  amid Sights of gorgeous beauty, and gazes upon 
gems seemingly most rare, exquiSite, and precious . This book Is a valuable 
addition to our stock of scientific literatur e .  

BARRY'S FRUIT GARDEN. New Edition. New York : Orange 
Judd & Co., 204 Broadway. 

This volume of 490 p ages, as its title im plies, ls devoted to the cultnre of 
fruits of every variety In orchards and gardens. It also contains hints 
o n  the kind of soils best adapted for the durerent varieties,  best modes of 
propagation ,  pruning, training, etc. It describes the diseases inci dent to 
the varlons frnlt trees, the kinds o f  Insects that prey upon them, and the 
remedies for ridding trees of the evil . The book is Illustrated with nnmer· 
ous engravings of green houses, propagating bede, grafting, pruning, and 
garden Implements, and the mode of training trees Into beautiful and gro ­
tesque shapes. It also contains directions for t h e  m anagement of strawberry 
plants and other like frnl.ts, with 8 chapter o n  nutting trees, etc. It Is a 
work Important to every agriculturist, and wlll find ready sale. 

POCKET BOOK OF MECHANICS AND ENGINEERING. By John �. Ny strom, C. E. Philadelphia and New York : J. B. 
LIppincott & Co. New edition, revised and enlarged. 

This b.ok Is already extensively known, this b eing the eleventh edit1on. 
In the present reviSion and enl argement, much valnable matter has been 
added.  For example : Logarithms of numbers and of trigonometrical func· 
tlons for every minute of a degre e, o r  for every fonr seconds of time, are 
given ; also the eight natnral trlgonometrical functions for angles, expressed 
either in degrees or time, v s  may be reqnlred. In regard to dyn amical 
terms, the author proposes t o  abol1sh a great number ( f  them, including 
. .  moment of Inertia," which Is .. well establiShed term In the philosophy o f  
dynamiCS. A list Is also given of p r e  per dynamical t erms, limited to fo rce, 
motion, time, p o wer, space. work, static and dynamic momentums, which 
the author maintains are all the terms necessary in dynamics. Examples 
are given fur the dynamics of fiy wheelS,  In which the term " moment of iner· 
tia" ought t o  perform an important fllnction, bnt does not appear In t h e  
formnlas and calculations. Ho w e v e r  right or wrong t h e  author might be I n  
t h e  philosophy of dynamiCS, his reasoning Is well worthy of attentio n .  
Barometrical tables, for t h e  measurement of hlghts, a r e  n e w  a n d  very com­
plete, In English and French measurers which have been arranged by the 
author from actual practIce among the Andes ; also, orIglnal formul a s  fJ r 
the flow of water in bends of pipes ; the evaporation on the surface of water, 
under the atmosphere ; the harmonical and geometrical sc, les of vibration 
In mnsle or acoustics ; Illustrations of the expansion at b o dies by h o a t ,  at 
and near the temperature of fllsion. The article o n  air and heat, and the 
specific heat of gases, contains .Imple and valuable formnlas with original 
examples. The properties o f  inflamed gunpo wder and its dynamics In 
heavy ordnance are given ; al w the proper ties of wat e r  and st e am ,  with 
formulas and tables ; also an original rule for determl alng a standard 
nominal horse power of steam bolier s .  O n  the parabolic constructIOn of 
ships, the author gives a formula by which any form of a sMp can be 
r ecorded, and by which any ship bnllder famili a r  with the varabollc metho d 
can constrnct a ship of a definite form. The formnlas and tables lor the 
parabolic method are very Simple and complete. 

NEW AND COMPLETE CLOCK AND WATCHMAKER'S MANUAL : 

Comprising Descriptions of the Val ious Gearings, 
Escapements, and Compensations now in Use in French 
S wiss, and English Clocks and Watches Patents 'fool s ' 
etc. , with Directions for Cleaning and R�pairing. ' With 
Numerous Engravings . Compiled from the French­
with an Appendix containing a History of Wlttchmaliin g 
in America. By Mary L. Booth, Translator of the Marble 
Worker's Manual, etc. New York : John Wiley & Son 
Publishers, 2 Clinton Hall, Astor Place. 

' 

This Will, we should opine, be a valuable b o ok for the watchm aker'. and 
j eweler s craft, although there is not mnch in it regard ing American 
improvements In watchmakinll". The brief sketch of the history of watch· 
making In this country is not of much importance. There is much In the 
book, however, usefnl for instrnction and reference. The printing and 
binding are not of the highest order, and w e  s uppose that the publishers 
Bonght rather t o  place the work before the p nbllc In cheap form than to 
limit its sale by a more expensive style of execution. 

Inventi ons Patented In England by Ameri cans. 

[Compiled from the COl-Umi6S10ners of Patents' Journal. 1 
From March 8 to March 14, 1872, Inclnslve. 

BATTERY GUN . -W. A. Mills, Salis bury, Conn. 
BILGE WATER I NDICATOR. -A. HarriS, New York city . 
BOAT LOWERING APPARATUS . -C. C. Quaritius, C an ars: a, N. Y. 
BOOT HEEL . -F. Richardson, F .  Hacker, Providence, R. I. 
CoTTON CLEANING MACHINE. -N. B. Hall, Providence, R. 1. 
DIAL PLATE .-J. C. Dnnn, E. C. LeWiS, L. Atwood, B. W .  Marshall, W. B. 

Muosy, B. M. B ally, C. E.  Kilby, D_ B.  Cb annel l ,  Rntl and, Vt. 

ELROTRIC TORCH. -W. W. B atchelder, New York city. 
GOVERNOR.-J. B. Duff, Pat cho que, N. Y. 
HEALD, ETC. -D . C. Brown, Lowell, Mass. 

LEATHER MAKING MACHINERY.-E . Fitzhenry, Somerville, Mass. 
PREVENTION OF RAILWAY ACOIDlllNTS. -S. W. E mery, E. P. Doyen, W. 

Sparrow, Portland, Me. 
PROPELLING VESSELS, ETc. -A . Mot, G. E .  Weaver, Providence, R. 1. 
ROLL FO� SPINNING MAOHINE.-W. A. Caswell , Providence, R .  1. 
ROLLING MAOHINE. -A .  Jobnson, New York city. 
ROTARY ENGINE, ETC. -C. Avery, Tunkhannock, Pa. 
SEWING MAOHrN E. -J. A. House, B ridgeport, Oonn.  
TRIMMING BOOT SOLES, ETC. :-S. H. Hodges, Boston,  MasE. 1 
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aud Presses,Dies & all can tools.  Ferracute MchWks,Bridgeton,N.J . TEMPERlNG TRAP AND OTHER SPRINGS .-W. R. H. should 

Seeds an·d Fert1·11·zers. R H All & C N Y k take good cast steel, work at a low heat, and forge evenly ; temper in sal 
. • en 0., ew or . water. and then heat gradnally and evenly untll it will burn tallow when 

The Chargefor lnsertton under thi8 head i8 One Dollar a Line . 1f the Notice8 
exceed Four Lines, One Dollar and a Half per Line will be charged. 

Dickinson's Patent Shaped Diamond Carbon Points and Ad­
j ustable Holder for dressing emery wheels, grindstones, etc. See Scientific 
American, J uly 24 and Nov. 20, 1869. 61 Nassau st . .  New York. 

Vertical Engines-Simple, Durable, Compact. Excel in econ­
omy of fnel and repair. All sizes made by the Greenleaf Machine Works 
Indlanap�lis, Ind . Send for cuts and price list. 

For 2 & 4 Horse Engines, address Twiss Bros.,N ew Haven, Ct. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 
The paper that meets the eye of manufacturers throughout Hydraulic Jacks and Presses, New or Second Hand, Bought 

the United States-Boston Bulletin, $4 00 a year. Advertisements 17c. s llne. and sold, send for circnlar to E. Lyon, 470 Grand Street, New York. 

Over SOO different style Pumps for Tanners, Paper Makers, 
Fire Purposes,etc. Send for Catalogue.  Rumsey & Co. , Seneca Falls, N. Y. 

Portable Mulay Saw Mill, that may be run profitably by the 
power of a Thrashing Engine. Manufactured by Chandler & Taylor, 
IndianapoliS, Ind . Send for circular . 

A. N. Fox & Co., Buffalo, N. Y., are operating Vacuum on Su­
gar Pan, of26% to 28 Inches mcrcury. Prolluced by Ransom Syphon Con­
densel'-no air pump. See advertIsement.  

Croquet Wickets, made and pointed by machinery, of number 
four Black, Galvanized, or Tinned Wire. supplied to the trade by L.ugh­
land & C o . , No . 212 Franklin Street, New York. 

For Diamond Turning Tools for Trueing Emery Wheals and 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss. 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

Get your steam boilers and pipes covered with the best non­
condnctor in the world. Call for Circular. Asbestos Felting Company, 
45 Jay Street, Ncw York City . 

For Steam Fire Engines, address R. J. Gould , Newark , N. J. 

some is rubbed on.'  Continue th e heating tlll th e b l ue Ila me ceases to 
appear and the flame Is white.  This is, I b elieve, the best mode for trap 
or other. large 'prlngs ; who knows of one b etter adapted for small 
springs ?-W. H. H . , of Pa. 

PAINTING BATH TUB.-If C. A. H. will have his bath tub 
painted with dead Il a t  colors, a n d  then varnish i t, lt will u o t  scale .-W. 
C. R. , of W. Va. 

TEST FOR IRON AND STEEL.-Tell J. H. that if he let fall a 
drop of nitric acid on steel, it will cause a black spot )lpon it. but if upon 
wrought iron, it will not have tbis effect .  He will flnd this a Simple and 
easy method of distingnishing the two. -H .  S . ,  of H. 1.  

DEMAGNETIZING S TEEL.-Let J .  B. W., page 200, scour hi s 
tools with flne emery, and he will remove the m agnetism from them, a 
It only affects the surface M iron and steel .-C. T. , of Vt. 

FROSTING GLASS.-G. P. may make a saturated solution of 
Epsom salts, a n d cover his glass with It by means of a piece of ra �.  I n  
crystallizing, th e salt will present a pret t y  appearance. -E. H. H. , of 
M� 

. 

MAKING RULEs.-.J. E. M., may dissolve shellac in al cohol 
and add a little gum elemi to give increased toughness. To blacken th 
flgures, mix a little lampblack with the above. -E .  H. H. , of M ass . 

Grindstones, address Sulllvan �1achine C o . , Claremont, N. Hamp.  l Wepresem hertmith a 8erie8 Of inquiries embracing a 'Darlstll qf topfCs of PREPARING SKELETON.-G. L. F., after cutting off as much 
£l rindstones for File Cutters. W tl ' t & S N rth 

(Jreater or les8 wneral interest. The quesuons are Ilimple, " 18 "'us, out w e  flesh and cartilage from the bones a s  pOSSible, should tllen boil them in u or Hng on ons, 0 �refer to elicit 1JracUcal answer8 from our reader8. ) water till the remainder easily separates. The French still fUrther pre Amherst, Ohio. 

Mill ·Wrights' Grindstones, for picks,  J .E.Mitchell, Phila.,Pa. l .-COLORING CASTOR OIL.-How can I impart a yellow 
. color to castor 011, without injuring its medicinal value ?-S. W. o. 

Ship Carpenters' Grindstones,for adzes,J.E.Mitchell,Phi la.,Pa. 

Billiard Cushions-Manufacturers of Billiard Tables,  use 
Murphy's Patent Cushions. Tile flnest m ade. S end for sam ple set. Gutta 

.Pereha and Rubber Manufacturing C ompany, 9 & ll P ark Place,New York. 

H.R.Russell,Woodbury,N.J.,wants Catalogue of School Desks.  

H. E. Shelley, Austin, 'l'exas, wishes price and description of 
be st  han d Brick Presses. 

We will Remove and Prevent Scale in any Steam Boiler or 
m ake no cha rge . Geo. W. Lord, 232 Arch S treet, Philadelphia, Pa . 

For Sale-A Steam Boiler, 44 inches by 13 feet, with 43 three 
Inch Fines-about 30 Horse Power. Not long used. Address A. & E. H .  
S edgwick, Poughkeepsie, N. Y .  

Painters, attention-New Pat. Quick, Clean, Easy, a n d  Cheap 
Way of Graining, flrst class Imitations ot Oak, Walnut, :Rosewood, etc. 
Send Stamp for Circular . J. J. Callow. Cleveland, Ohio. 

Patent Self-acting Horse Holder for Sale-State Rights . 
Very Simple .  Can be attached to all kinds of vehicles, will give them a 
vast preference .  A great want never before supplied for sllvlng life, prop­
erLY, &c. Address Abm. Quinn, 280 Marcy Avenue, Brooklyn, L .  I. 

Astronomical calculations for almanacs a specialty. Address 
Richard H. B uel, 7 Warren Street, N ew York. 

Right, for Sale, of a v aluable improvement in Sad Irons. 
Address, H. W. Seaman, Millport, N. Y . 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y. , or Box 1809. 

Something New. Shaping Machine Attachment for Lathes. 
Wm. E. Cass, 61 & 63 IIamllton tltreet, Newark, N. J. 

2.-S0LVENT FOR ANILIN GREEN.-Can any one inform me 
of a vol.tlle non- acid solvent for anllIn green ?-A. G. , Jr. 

3.-SEASONING HICKORY.-Can any one inform us, through 
the colUmns of your paper, the· b est way to season second growth hickory 
for stone cutters' mallets, so that they will not check ?-G. W. B. & Co. 

4.-KILN FOR DRY ING CORN.-I am in pursuit of the best 
method of kiln dry ing corn, but cannot flnd anything that snits me. C an 
your readers make some suggestions on tllis point ?-J. M. P.  

5.-DYEING.-How are anilin colors used in dyeing, and 
what are the proper reCipes for preparation ? How can I color fab rics w ith 
chrome green and yellow, and with Prnssian blue ; �nd what is used as a 
" set" or mordant for each ?-S. W. O. 

6.-C I1:MENT FOR VARNISHED WORK.-Can you inform me 
how to make a glue or cement to  fasten wood to painted or  varnished work, 
so that it will adhere as well as o n  unpainted work ?-P AINTEB. 

7.-STRENGTH OF WOODEN VAT.-Can any one inform me 
what pressure a wooden vat, 16 feet deep and 10 feet wfde, of staves flve 
inches thick, hooped with !l( iron ,  19 inches apart, will bear, and wllat should 
be the limit of pressure of steam therein ? The vat is used in preparing 
straw. -L A. S. 

S.-TIlIfBER FOR WATER PIPEs.-What kind of timber 
will make the best and most durable piping for convevlng water under 
gronnd , and should the bark be left on o r  taken off ?-C. H .  

9 -NICKEL PLATING LEAD PIPE.-Can any one inform me 
what, If sny, are t h e  advantages o f  nickel plating t h e  supply o r  induction 
pipes of pumps ? Wlll such plating prevent the deleterious effects which 
are said to be caused by the placing of lead pump pipes In wells ?-B. 

, 10.-ExPAN SION OF MERCURY BY · HEAT.-Will some one 

pare their skeletons, by ble aching for a short time in a weak solution 0 
chloride of lime. This is no disadvant age whatever. -E. H. H. , of Mass 

DISINFECTING WELL.-The most feasible plan for cleansing 
the well would, I think, be putting In an abundance of chloride of lime 
The quantity I can't suggest, not knowing the depth of water. Mix the 
p owder to a smooth cream with water and pO'lr In. Give the sides a 
tho-rough washing over, and allow to remain some days in order to e:ffec� 
tually destroy the putrid matter ; constant agitation of the water will 
tend to wash the stuff out of the crevices. Afterwards pump all out, and 
again allow the water to accnmulate and again pump out. After a 
while, I think the wetl will be found perfectly clean and pure. I would 
like to know of the success of the plan.-E. H. H . , of Mass . 

SHELLAC VARNISH WITH LINSEED OIL.-J. C. may dissolve 
the lac in either a strong solution of ammonia or a saturated solution of 
borax, and then add the oil and thoroughly agitate, to form an emulsion 
The ammonia will be found the best, as In use it will evaporate and leay 
the coat of lac and 011. -E. H. H. , of Mass. 

CLEANSING SOAPY FELTS.-W. H. P .  will probably find 
that, after the soap is waslled off as thoroughly as may be,  the addition 
of stale urine or dilute ammonia will remove the remainder. These "I 
kalies will be better than either caustlc soda or  potash, as less likely to 
affect the color of the material . -E .  H. H.,  of Mass. 

W. A. McD., of Pa.-The black " hairs" attached to the 
coke are pure carbon . .  If these Is any appreciable difference In quality 
between tbe hairy coke and the hairless coke , it is in favor of the former 
The white hairy substance that you send, resembling cotton WOOl, which 
you say is formed by passing a j et of steam through the slag that issue 
from the bottom of the furnace stacks in which the Fayette county coke 
has been used, Is only the Silica of the slag, blown into threads by the 
steam j et. It nadily melts and is not like asbestos as you suppose. 

A. H. M. & Co., Ala.-The mineral you send is a soft bitu 
mlnous shale witllout any graphite. It may be (and is) used to adulter 
ate graphite tor stove polish and the like 1 but it can never t ak e  the place 
of true graphite in the manufacture <If pencils and in the electrotyp e  art 

Improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper h as one of them. Selling In all parts of the country , Canada , 
Europe, et� Catalogue free. N. H. Baldwin, LaCOnIB, N. H. 

of your readers inform me how much p er cent mercury will expand when 
heated from O· to 100· Fahr . ? Which metal comes nearest to mercury In WATER IN AQUARIA.-I have had an aquarium for fifteen 
its degre� of expansion ?-S. months without ch anging the water, and C .  D. can have similar suc 

Drawings and tracings made of Machinery, Models, etc. 
C .  Delafield, C. E . ,  26 Broad Stree t ,  New York. 

The Baxter Steam Engine is safe,and pays no extra Jnsuranr.e. 

For the best and cheapest Water Wheel Regulator " in all 
creation," address Sullivan Machine Co. , Claremont, N. H. 

The most economical Engine,from 2 to 10 H.P., is the Baxter 

Our Home Physicilm. By Dr. Beard and other eminent Phy­
sicians. Is the latest and best Family Guide. 1067 pages . $5. E. B. 
Treat, Pnb. , 305 Bro adway, New York. Agents wanted. 

If you want to know all about the Baxter Engine , address 
Wm . D . Russell, omce Of the Baxter Steam Engme Co. , 18 Park pI ace,N . Y. 

If you want a ·perfect motor, buy the Baxter Steam Engine. 

Shive's Patent Watchman's Clock and Time Detector-the 
best ever made . Price $15 . Shive G overnor Company, Phll adelphla, Pa. 

Save your Boilers and Save Fuel-Use Thomas's Scale Dis­
solver, pro  5c. per lb. , in bbls. an

.
d % bbls. N .  Spencer Thomas, E lmira,N. Y. 

Enameled and 'Iinned Hollow-Ware and j ob work of all 
kinds. Warranted to give mtl.faction, by A.  G .  Patton, Troy, N. Y. 

Best and Cheapest-The Jones Scale W orks,Binghamton,N.Y. 

11 .-STAINING POPLAR A WALNUT COLOR.-I would lik e 
to know how to stain poplar or other light colored woods a walnut color, 
so that I can rub It down smooth after staiDing. I can stain a very nice 
walnut with perm anganate of potash, but it does not go deep enough in the 
wood, and any attempt to rub .smooth rnbs off the staln. -J. R. H. 

1 2. -NICKEL IN SOLUTION.-Nickel , held in solution so that 
it can be applied with a brush, is much needed. It must be chemically pre. 
pared with, such Ingredients as not to discolor polished steel, and should 
evaporate at a low temperature of heat, le aving the articles pl ated w ith 
r iakel. The discoverer of such an article wonld Ilnd an lmmenBe sale for it. 
and would confer a l asting beneflt on mauufacturers of; doalers In and users 
o f  p olished tools.-J. E. E. 

13.-PITCH OF SCREW PROPELLERS.-Can any of your 
readers give a Simple method of computing the correct pitch of screw pro­
ptllers from the d imensions of Ihe wheel ?-G. R. 

to 
!lPEOlAL NO TlJ..- Thi.8 column 18 designedlor tl>Al general interest and in-

8truction qf our reader8, Mt for gratuitous replies to questions Of a purely 
ou,lline88 or per80nal nature. We will publish .8uch 'nquir£es, however , 
Wh,enpaidfor as adverlil.8ementli al 1 ·OO a  line, un<Ier the liead of "Bu8'nef8 
and PerBOnal. 

ALL refer�nce to back nurnber8 must be lYv 'DOlurns and 1JaU6 • . , 

Mining, Wrecking, P umping, Drainage, or Irrigating Machin· LARGEST ENGINE IN THE "VORLD.-W. N. G. is informed 
ery, for sale or rent. See advertisement, Andrew's Patent. Inside p age. 

For Solid Wrought-iron Beams, etc., see advertisement. 
dress Umon Iron MUls, Pittsburgh, Pa. , for lithograph, etc. 

Ad. 

Belting as is Belting-Best Philadelphia Oak Tanned. C. W. 
Amy, 301 and 30J Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws . The genuine $500 challenge. 
Will cut five times as f.st as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor . 

Over 1,000 Tanners, Paper-makel'!!, Contractors, &c., use the 

tll at we used the Ilgures given by our informant regarding this engine. 
1t was prob ably the crank that weighed one tun, and not the crank pin. 

A. B.  S.,  of La., sends a black · mineral specimen and says : 
Will you kindly let me know the cost of having the enclosed specimen of 
plumbago analyzed ? 1 wpuld also like to be Informed of the nnmber of  
graphito mines now worked or  known to exist In North America, the 
value of said mines, etc .-Answer : Your specimen is not " plumbago,"  
but  Is Simply a soft bituminous shale. If you will compare the traces on 
paper made by it and b y  a good lead pencil,  you wlU see the difference. 
The best graphite (plumbago) mines in the United States are at Stur­
bridge, Mass. , Ticonderoga, N. Y. , Bra::ldon, vt. , and Wake, N. C.  

Opium Eaters-If you wish to be cured of the habit, address FAS'f COLORs.-Query S, March 16.-1£ the material to be 

T. E. Clarke, ill. D. , Mount Vernon, Ohio . dyed black Is woolen, be sure, In the first place, to have it thoroughly 

Pumps 01 Heald. Sisco & Co. See advertisement. 

Boiler and Pipe Covering manufactured by the Chalmers 
Spence Non- Conductor Co. In use in tho principal mills lind factorie • .  
Ulalms-Economy, Safety, and Durability. Omces aud lIIanufactories, foot 
E. 9th street, Ncw York, and 1202 N. 2d street, St. Louis, Mo. 

L. & J. W. Feuchtwanger, 55 Cedar St. ,  New York, Manufac-
turers of Silicates, Soda and l'otash, Soluble Glass, Imp orters of Chemi­
cals and Drugs for Manufacturers' use. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
and conveying materia! by iron cable. W .D.Andrews & Bro,414 Water st.,N. r . 
Presses, Dies, and Tinners' Tools. Conor & May.s, late Mays & 

Bliss, 1 to 8 W ater st., opPOSite Fulton Ferry, Brooklyn, N. Y. 
In the "\Vakefield Earth Closct are combined Health, Cleanli­

neSs and Comfort. Send to 36 Dey St. , New York, for descriptive p amphlet. 

free from grease, and clean. Boll i n  your logwood (half weight o f  mate­
rial) liquor for an hour, and aJd the copp eras, in solutio n ,  gradually, and 
continually stirring ; after boHlng aWhile, the addition of a little muri.te 
of tin in .olutioll will give a br\1liancy of tone. Now take out the goods, 
d rain , and expose to the action of the air for an hour or two, after which 
give a thorough washing i n  water, and eventually w ith warm s o apsuds .­
E. H. H. , of .Mass. 

TEST FOR J,EAD IN WATER.-Query 2 4, March 9 .-To F. 
C. The best test is sulphuretted hydrogen .  Precautions to be  observed : 
Ev aporate III a porcelain vessel sr a porcelain lined preserving kettle. 
Lead is usually present in water, as , carbonate .or some other insoluble 
compound, hence most or  all of it remains on th e fllter and should be 
tested for there. The sulphurctted hydrogen m ay be prepared from 
black sulphuret of iron and either oil of vitriol or  muriatic aCid, n0 heat 
being required. The gas should be washed by pas.ing through water. 
F. C. may prepare the gas quite as well, if not better, by heating together 
.. little flowers of sulphur and some p aratlln .-E. J. H. , o f -

To Ascertain where there win b e  a demand for n e w  Machin­
�ry, mechaniCS, or manulacturers' supplies, see Manufacturing News ot MELTING ASPHALTUM.-No. 1,  March 23.-To H. E. W.-
United States In Boston CommerCial Bulletin. Termi 14.00 " year, This can easily be done In a pot over the flre.-E. H. H. , of Mass. 

cess by taking some porons stone, broken into s n all pieces, and cov 
ering tile b ottom of the aquarium to a depth of two Inches. In this place 
some myrtle, water lilies , or other plants that w ill tbrive .under water 
D o not put in too m any plantE', and wash such as you use free from al 
dirt. Fill the aquarium with water, put in yonr flshes, place the vesse 
out of the sUl\.shlne, and let Nature d o  the rest. Study how to proportion 
the plants to the flsh, as the plants yield oxygen to the flsh and the flsh 
cafl)on to the plants.-S.  B. R. 

DIVIDING CmcLEs.-Your correspondent R. C. W., query 19 
Feb . 17, wi,hes a method of dividing circles. The best method is by cal 
culating as follows : Let 11 equal the number of parts Into wblch the circle 
is to b e  divlded,a equal the diameter, and c equal the length to be spaced 
off, tbat is, the side of inscribed polygon ; then will c divided by a Is equa 
to (8ine times 180 divided by n) · . A near approximation, when n is large 
is c divided by a io equal to 8 ' 141598 divided by n. I,et 11 equal 63, then by 
the Ilrot formula : c divided by a is equal to 0 '049846, and by the second c 
divided by a is equal to 0 '049266 ; hence c equals d multiplied by 0 ·OJ9846. 
H. A. , of Conn . 

BRASS FOUNDING.-If D. G. will take a sand crucible, and 
allo w it Ilrst to be well warmed up, he can heat It safely in a blacksmith's 
flre, although, at b est, there js some llability to crack. He should have 
on a good snpply of coal, so that the crncible is not too close to the sharp 
bl ast ; then use a l ight blast" and heat slowly unti l  the brass is melted . 
When hot. it will look white on the surface . If Ill. hrass, as he says 
. .  will not run ," let him add to the old brass a little good sheet copper, 
and a small quantity of block tin. Old brass Will llOt run well, lf remelted 
several times,  unless thus treated. The white smoke of which he sp eak 
is nothln g uncommon. -W .  H. R. , of Pa. 

PAINTING SHEE·T IRON.-Query 1S, March 16.-Let J. C.  mix 
together one pint good varnish , one pint boiled oil , and red lead .sutllcient 
to produce a proper consistency. Prepare it a few hours before wanted 
and repeatedly stir while using. Use no turpentine or dryers . I have 
a stack thus painted which has stood the weather and heat for two years 
and remains as when flrst d 1ne, but changing to a darker color. The ex· 
pense is trilling. This is appllcable to C. A. H. '. bath tUb, and I would 
advise him to give it a trial. -J . K .  W. , of Mich. 

WORCESTERSHlRE SAUCE.-White vinegar, 15 gallons ; wal 
nut catsnp, 10 gallons ; Madeira w ine, 5 gallons ; mushroom catsup, 10 gal· 
Ions ; table salt, 25 pounds ; Canton soy, 4 gallons ; powdered capsicum, 
pounds ; po wdered allspice, 1 poun d ;  po wdered coriander seeds, 1 pound 
cloves, mace, and cinnamon, of each, � pound ; 3ssafrntida, }.(' pound, dis� 
solved In brandy, 1 gallon. Boll 20 pounds of hog's liver in 10 gallons · o  
water, for 1 2  lt ours, renewing the water from time t o  time. Take ou 
the l iver, chop it, mix with wat�r, and work it through a sieve ; mix with 
the sauce. Imitation No. 1 . -White vinegar, 24.0 gallons ; Canton soy, 36 
gallons ; sugar house sirup, 30 gallons ; walnut catsup, 50 gallons ; mush­
room catsnp. 50 gallons ; table salt, 120 pounds ; powdered capsicum, l 
pounds j all spice, 7 pounds ; coriander, 7 po unds ; cloves, mace, and cin� 
Damon , ot each, 4 pounds ; assatretida, 2" pounds, dissolved in st. Croix 
rnm, l gallon. lmitation No . 2. -White vinegar, l gallon ; C anton soy 
1 pint ; molasses, 1 pint ; walnut catsup, 17§' pints ; table salt, 4 ounces 
powdered capsicum, 1 ounce ; all spice, 1 ounce ; coriander, � ounce 
cloves, � ounce ; mace, � ounce, cinnamon, 6 drams ; al9safcetida, '!4: ounce 
in rum 4 ounces ; mix . Imitation No . S. -Take port wine and mushroom 
catsup, of each 1 quart ; walnut pickle, l pint ; soy, % pin t ; pounded an­
chovies, � ' pound ; fresh lemon peel, minced shallots, and scrap ed horse 
radish , each 2 ounces ; allspice and black pepper (bruised) , e ach 1 ounce 
(or currie powder, !l( o unce) ; digest for 14 days, strain , and bottJ e . - H  . 
W. B. , of N. J. 

WORN COINS.,-By heating these gradually, the inscription 
wlll, in alll!Qst all cases, I1!lIke its appearance. -A. J. H. , of N. Y. 
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hent /lome and forman _IS. 

1010 OREA.)[ HOLDER A ND FILLER.-Henry R. Robbins , Baltimore, Md.­
The Invention consists of a base cup made of tin, a paper cylinder to receive 
the cream, and a tin foil cylinder on the outside. These can be furnl.hed to 
the confectioner at less than one cent apiece. The patent also covers a 
lIller. consisting of an elongated cup and plunger. The cup Is prinCipally 
Intended for convenience on c ars and In public places, where the vesEel 
must necessarily be sold with its contents. 

METHOD OF FORCING PLANTS .-Chas. Reese, B altimore, Md. -The Inven­
tion consists In fixing 1\ sponge in the throat of a vessel so that a part of It 
shall come In contact with water In the body of said vessel, and then 1llllng 
slits or apertures thereoC wlth bulbous roots. The porous character of the 
sponge causes the absorptioll of water, and allows the r oots to ramlfy there­
through. A rapid growth foIlows and a quick evolution of the 1I0wer. The 
latter Is much larger and more brilliant In its colors than by any method 
heretofore known. 

BOLT FASTENING FOR FISH PLATRS. -Thos .  W. Kirkwood, McKeesport, 
Pa -The Invention consists In combining a lock plate with fish plates, so 
that when nuts require tightening up, the rivets can be cut, removed, and 
replaced without removing the fish plates . 

ApPARATUS FOR TRAOING DEAWINGS, PICTURES ,  ETo. -Casper Zweifel 
and Ed ward Stevens, Pomeroy, O. -This invention relates to an apparatuB 
by which a mirror is made to rellect light through a glass plate and through 
& picture, drawing, or the like laid upon said plate, and through tracing 
muslin or oth�r simil ar material laid upon the picture for the purpose of 
enabling au operator to accurately delineate up on the tracing muslin the 
outlines ot the picture. 

PROCESS AND APPAEATUS FOR YELLOWING TOllAOOO AlID SUBSEQUENTLY 
RENDERING IT PLUBLE. -Chas. :W. Flippen, Laurel Grove, Va. -The Inven­
tion consists In a new process o f  yell o wing tobacco by applying heat and 
steam simultaneously, previous to curing it, and In the means by which It 
may be thoroughly and e1l'ectlvely accomplished. 

HOT BLAST OVEN .-Richard Long, PIttsburgh, Pa. -This Invention relates 
to an oven for heating the blast of a furnace by means of the combustion, 
within the oyen, of gases drawn from the furnace, the cbief novelty of the 
Invention consisting In an apparatus for burning th� gases Inside 01 lIues 
passing vertically through the oven while the blast is passed through cham­
bers enclosing said lIues, the blast therefore 1I0wing outside of the fiues In. 
stead of Inside of them, the latter having been, up to the date of this Inven­
tio n ,  the common mode of conducting the blast. 

CAE ROOF. -John L. Burnham, Nashville, Tenu. -Th e  Invention consists 
In making a roof having arc- shaped and longitudinal u n dersheathlng and 
cross pieces for outer covel', with Intermediate longitudinal an,d continuous 
sheets of metal, which Slightly "verlap each other. It makes both a very 
cheap and durable car roof. 

- WATER WHEEL.-Vlncent M. Baker, of Preston,  Mlnn. -Tbls lnventlon 
r'elates to a new arrangement of gates and mechanism for adjusting the 
same in water wheels. It consists principally in connecting with each 
gltte a vibrating chute plate, wllich will carry the water at the most 
a,dvantageous angle to the wheel, whatever the positio n of the gate. The 
Invention also consists in a new manner of hanging the gate, adj us1>lng and 
connecting It with the several gates. The lI anges of the cylinder and 
crown plate are curved, forming a lIaring and convenicnt entrance for the 
water. The gate can swing Independently of the chnte plate, and vice versa. 

Each gate is pivoted at or near the middle, and with Its Inner p art fully 
overlaps Its chute plate, while Its outer part more or less covers the Inner 
p art of the gate next behind. The gates can b e  adjusted according to the 
amount of power to be obtained .  But the chute plates are self-adjusting, 
and w!11, it is claimed, always s wing to ward the wheel to carry whatever 
water Is at disposal at tbe most advantageous angl e _  

PLASTIO C OlllPOSITtON.-Thomas B .  Gunnlngs, of N e w  York clty.-Thls 
nventlon rel�tes to a new plastic composition claimed to be of great value 

when applied to the manufacture of boxes and other useful and ornamental 
articles, since It Is strong, durable, sufficiently elastic, beautiful In appear­
ance, susceptible of high polish and distinct ornamentatlon,and ImpervlO1ls, 
practically, to air, water, and fatty substances. The composltjon conSists, 
principally, ot'llnely powdered carbonate of lime and shellac so combined 
and treBted as to produce the desired e1l'ect. T o  one p art, by weight, of 
goodl,hellac-preferably the kind known In market as "C amePs"-two parts, 
by weight, of finely pulverized marble are added. The Ingredlenlls should 
be lInely powdered before mixture, then put Into a suitable vessel, exposed 
to heat, and stirred constantly until melted into a homogeneous mass, which 
should then be rolled out to a suitable thickness. It can then be reheated, 
molded, and pressed or otherwise shaped Into the desired form. Wheu 

. bleached shellac Is used, it may be necessary to reduce the proportion of 
marble somewhat, as the fusibility of the shellac Is generally diminished In 
the bleaching process. In some Instances, where a light shade Is deSired, 
pure white chalk 1I1ay be used In place of the marble, one part of bleached 
shellac being used to one and a half or to one and live elghtbs parts of 
chalk. Dliferent colors may be obtained by adding suitable coloring matter 
to the materials when lIrst mixed. C omposition containing di1l'erent colors 
cau be mixed so that the articles mad. from It will present a marbled ap­
pearance. Alabaster, travertine. agaric mineral, all the various marbles, 
and also the calcareous spa.rs, such 88 calc spar, Iceland spar, etc, ; also the 
marble known as dolomite, containing carbonate of magnesia ; also lime­
stone, containing sUlcate of alumina or clay, or other matter, coral, etc. , 
may be employed in this, their use being c overed by the broad claims al­
lowed In the patent, which are as follows : A new calcareous compOSition 
Iliade as described, and the method described of preparing the Ingredients 
and producing the caloareous composition. The composition In some of Its 
lighter shades will re, emble Ivory somewhat In appearance, strength, and 
elasticity ; but, owing to Its plastic state when heated, and to Its capacity 
for taking color, this composition can be more frequently applied than 
Ivory. 

• 

·R,uLWAY SWIToH.-Patrick C arrigan , of Sturgeon, N. Y. -The construc­
tion of this railroad switch causes the ralls to be securely held In place 
when adjusted, and enables tile weight of the sliding or mov able ralls to 
bring them exactly In line with the stationary ralls should they be moved by 
tlIe switch rod a little too far or not quite far enough. The Invention con­
sists mainly In provi ding V shaped proj ections on the rail chair and switch 
rod, which, engaging V recesses lorllled In the bottom of the groove In the 
chain or black In which the switch rod workS, holds the rail securely In 
place when adj usted, and, at the same time, the Inclined sides of the projec ­
tions cause the rails to slide Into line with the stationary ralls, should they 
be moved a little too far or not quite far enough by the switch lever _ The 
Invention thus dl1l'ers materially from tbose In which the ends lof the ralls 
fit In sockets formed with straight Sides, Since, In the latter case, the raUs 
will not enter the sockets u nless a very perfect adjustment be first effected 
by the operation of the switch ro d and lever_ 

SPEING FOR VEmOLu.-Alexander W. McKown, of Honesdale, Pa. -Thls 
Invention consists In a combination of auxiliary springs with the ordinary 
springs of a wagon and connecting devices, whereby the auxiliary springs 
may b e  utilized to relniorce the ordinary springs according to the weight of 
the lo&d . .  and thus avoid the present obj ectionable practice of using the same 
springs for light or heavy loads, for both of which they cannot be well 
adapted . The ordluary springs are provided with a cross bar or bars rigid­
ly conneated to them at the ends. These D ars carry cranked, pivoted, or 
h90ked devices, or any equivalent thereof, arranged to conllne the auxiliary 
springs to the cr088 bars to re- enlorce the main springs or to disconnect 

. them , as may be required by the conditions of the load. 

SPAIIK AIIEESTEE .-Russell Hawkes and Henry J .  Paine, of Providence, 
R. I . , asslguors to themselves and Joseph Kelley, of same place. -The up­
per end of the smoke stack Is closed,except in the middle, from which a pipe, 
of wire gauze or perforated sheet metal , projects downward and connects 
at the lower end with the steam exhaust pipe. All smoke that reaches the 
smoke chlLmber Is by the force of the exhaust, as well as by the ordinary 

draught and bj' its own Impetus, caused to enter a perforated pipe and as­
cend In the same to escape_ Sparks and cinders, however, of larger size than 
the apertures of the pipe cannot escape Into the same, but are, by the same 
stated lorces, carried up around the pipe Into an upper, outer, and closed 
part oC the smoke stack_ In this upper outer p art Bre some Inclined rings 
which dellect the ascending sparks or ·clnders, and cause them to enter an 
annular space, whlc.h Is rermed In the smoke stack by an uprlgh\ tube_ The 
lower end of the space Is closed, except where it communicates with two, 
more or less, pipes, which communicate with as many horizontal or in­
clined tubes that lead b a ck to the lIreplace_ Thus all the sparks, Cinders, 
etc_ , that are carried to the chamber are conduc ted b ack to the lIreplace for 
complete consumptlOn_ !t may be necessary to create a draft In the Inclined 
tubes In order to force the sparks and cinders backward thereln_ For this 
purpose, these pipes are carried through the front end of the engine, and 
open or perforated In front,so the air entering them during the forward mo­
tion of the locomotive may carry the cinders Into the furnace, besides fur ­
nishing oxygen for a more complete combustion of the gases_ Since the 
tubes are thus open at both e\lds, the light oC the lire that shines throngh 
them Is utilized by attaching to their front ends spherical rellectors with 
glass faces _ These will constitute Signals that can be used for suitable pur ­
poses, and will be displayed without t h e  use 0 1  lamps or extra lights. 

GAS ApPARATus_ -Charles Seeger, of QUincy, Ill:-The Invention consists 
In combining, constructing, and arranging the essential paros of a retort fur­
nace, namely, the upper lire chamber, Its ring grate, the retort passing 
tHrough the grate, the doors 01 the rurnace, the Bsh pit, and Its doors provi­
ded with air Inlets ; with a second lIrc chamber, having a grate and an ash 
pit, provided with a drawer. Tbe Independent lIues of the two lIre cham­
bers terminating In a common lIue, a steam or gas outlet from the retort Is 
provided, and also a perforated chamber to contain the article to be heated. 
The advantage of combining the two lIres with retort chamber Is claImed 
to be economy of time In beating and a comparative saving In the fuel. 

EARTH CLOSET .-Anthony W _ Davis, of Wilmington, D el.-A hopper or 
receptacle for the earth Is placed behind the seat. The bottom of the hop­
per Is formed

'
bY a lIxed grate, under wbich there Is a similar but movable 

grate. A spring or grate moves the movable grate forward under the open, 
Ings of the grate to hold the bottom 01 the hopper closed. The blnged lid 
of the closet Is provided at Its sides with projecting arm s or ,levers which 
reach down to and connect with a movable frame under the seat. The re­
ceiving vessel of the closet Is placed upon the movable frame or cllse. By 
opening the IId,the movable frame is bronght forward so as to place the ves­
sel under the seat, the hopper m eanwhile being closed. When the lid is 
closed, the frame with the vessel Is moved back under the hopper, the frame 
striking an ear of the movable grate and pushing the latter back so as to 
open the bottom of the hopper. The earth can then freely 1I0w Into the 
vessel . 

MACHINE FOR TURNING LOGS IN SAW MILLs. -Alexander Rodgers, of 
Muskegon, Mich.-This Is an Improvement In the construction of E. Tar­
rant's machine for turning logs In SIlW millS, patented August 25, 1868, which 
is claimed to render It more convenient In use, lind more e1l'ectlve In opera­
tion, while requiring less power to operate it, and enabling a smaller chain 
to be used. It consists In a $heave, In combination with the arm of a toothed 
bar, to receive the chain, by which construction the strain upon the chain is 
distributed upon Its two parts, so that the chain may be made lighter, and 
at tb e same time the frlctioR. pulley may be made smaller, thus giving great­
er speed to the device. 

BARBER'S AlIDDENTISTS' CHAIB. -Anthony Abel, of New York clty.-Thls 
Invention relates to tb e construction of chairs with adjnstable backs, for 
b arbers' and dentists' use, having special reference to the raiSing and lower­
Ing the back of the chair. It consists In a screw and bevel gear wheelS 
supported In a hinged yoke, and connected with the back and bottom 01 the 
chair, so that when .the "ut Is revolved the screw will be raised or lowered 
as the bottom side or collar of the nut wheel rests upon the arm of the yoke. 
As the back of the chair i s  raised or l owered, the relative position of the 
screw thereto wlll change ; but, as the screw Is pivoted at Its top en d to the 
back, or Is allowed to turn aud passes through the hlngeli yoke, the parts 
work easily together and without undue friction. 

OSCILLATtNG STEAM ENGINE. -George F. Lowry, of Lake MiSSiSSippi, 
Mlss. -Thls lnventlon relates to a new arrangement of oscillating steam en­
glue, and more particularly to a new valve, new crank connection, and 'new 
link mot Ion. The valve is made with two sets of apertures or steam p as­
sages. each set having three arms to connect with the Inlet and exhaust In 
the requlelte manner • .  The crank motion Is peculiar, conslS'ing, prlnclpal­
ly, ln the arrangement of a disk with a series of prOjecting crank pins, 
which alternately connect with th e oscillating slide that Is attached to the 
end of the piston rod. The llnk motion, lInally, Is an Inclined rail, on which 
the above mentioned slide travelS, and Which connects with the valve 80 as 
by Its changed Inclination to revorse the valves and the motion of the en­
gine. The mere change of position of said rall iS,  therefore, sufficient to re­
verse or arrest the motion ot the enlflne', and the same Is, therefore, under 
very conveBlent control. Its several advantages make the Improved en ­
gine peculiarly adaptable for use on steamboats, locomotives, and other 
moving devices, though It can also be-prolltably employed on stationary ma­
chinery. The Improvements are covered by five claims upon which the 
patent was Issued. 

MAOHINE FOE JOINTING STAvEs. -Arza M. BensGn, of Cleveland, Ohlo . ­
The staves are j ointed by t w o  cutter heads, the shafts of which a r e  s e t  a t  an 
angle so the faces of the cutter are Inclined to give the required convexity 
to the j oint . A swinging table i8 provided with adjustable clamps for dl1l'er­
ent lengths of staves . By shaping the cutter head. In a peculiar manner, the 
w9rk can be done much faster than on the old plan, as proj e c t ing naked 
arms allow the knives to commence cutting o n - the stave with heavy shav­
Ings-or, in other words, to cut away the stave 8S fast as It Is being fed 
ahead, until the ends of the staTes are sulllclently .cut away to come to a 
·bearlng on the round part of the cutter head, when light shavings only w1ll 
be cut. 

PRINTING PEEss. -Berthold Huber, of Williams burgh, N. Y.-Thls Inven­
tion Is an Improved movement for printing presses by which the cylinder 
will be made to meve at the exact rate of speed with the bed plate, willie In 
c ontact with the bed plate, aud allowed to move at a dl1l'erent rate of speed 
ddrlng the rest of Its revolution, to bring It again In contac� with the bed 
plate a t  th e proper time, thus allowing the cylinder to b e  made smaller than 
It can be made when the ordinary movement Is used. T;,e Invention Is only 
applicable to those presses In which the bed plate Is driven by a crank 
movement. A variety of devices Is employed to e1l'ect the desired object, 
embraced In two claims upon which the p atent has· been Issued . 

CORNPUNTEE. -Samuel L. D onnell, 01 Humboldt, Tenn. -This Invention 
consists In a combination of a hopper, bottom apertured board, Wheel hav­
ing pins and cups, and a corrugated and pivoted plate having Inclines ar­
rang611 ln a new and peculiar mannerby whlch,wlth other parts not new and 
therefore not comprised In the claim, a very neat, compact, and apparently 
e1l'ectlve machine for the purpoBe designed Is secured. 

ROAD PAVEMENT_-Mlltthew K. C ouzens, of Yonke.rs, N. Y.-Tbls Inven­
tion relates to a new arrangement of constituents for a roadway, and has 
lor Its object t o  combine strength and antlfrlctlonal qualities with Simplic­
Ity of construction, convenience of laying and of taking up. A difficulty 
with ordinary road beds for cities and towns Is that the occasional taking 
up of portions makes the even replacement dllllcult, and ofteIi causes the 
subseqnent Sinking of the road at such places . This invention consists In 
the arrangement of prismatic blocks, made of concrete .or artillcial stone, 
and grooved on the surface, and In their combination with an asphaltum 
covering. The edges of the blocks are made with alternate ribs and 
grooves so that they w1ll 10ck together when placed upon a road ; but every 
tenth gntter block Is made without such ribs or grooves to enable Its con­
venient removal and that Of the blocks adjOining. The surfaces of all the 
blocks are grooved or Indented to become su1l1clently roughened lor the 
attachment of the asphaltum covering. Such covering, snfficlently thick, 
Is subsequently spread over the blocks, and forms the actual road bed_ By 
a heated tool, the asphaltum can at any time be cut to detach the blocks be­
neath and permit their removal. Atter replacement the l olntslare merely 
closed by the applloatlon of liquid asphaltum, so that hardly any material 
is wasted by such removal and repla,cement. In place ot asphaltum, any 
equivalent bltllmlnous coverrng m ay be used. 

FASTENING KEY FOR COFFINs. -John Homrlghous. of Royalton, Ohio . ­
The obj ect of this Invention I s  t o  provide a substitute for screws, used 111 
fastening the lids of COffins, and for all similar purposes, whereby much 
time and annoyance mar be saved. It consists In a key, ordinarily con­
structed so that It can be turned like a thumb screw. The shank of the 
key passes through the cover and enters the side or end of the coffin the 
same as a common wood screw.  One or more spnrs proj ect from the side of 
the Shank near Its end. These spurs are preferably lI at and sharp on one 
edge, and placed spirally on t ·J e  shank, or IiJre the thread of a screw, so 
that when the key Is turned the spurs will draw the key down and tighten 
the cover to the Side, the same as would be done by tnrnlng down a screw, 
a shoulder on the shank of the key giving the desired hold on the eover. To 
apply the key, a hole I s  bored through the top or cover and in the side or 
end, and then a channel Is cut In one Side of the hole o f  snfficlent size to 
admit the apurs. With the hole thus prepared, the key may be dropped 
Into it, and when It Ii turned, the spur or spurs will penetrate the wood and 
act the same as a screw thread to draw the parts of the coffin, bOX, or other 
article together. The lower edge of the obliquely placed spur is sharpened 
or made thin, so that It w1l1 readily penetrate the wood. Ordinarily, the 
spur or spurs will be placed so that the key would be tnrned to the rIght to 
fa.ten, and to the left to unfasten, One fourth of a revolution Will do 
either. A great saving of time Is thus elfected, as compared with the 
time required for driving screws with a screw driver. 

PADDLE YECHAlIISX FOR BOAT s .-Charles Howard, of New York clty . ­
Thls ls an Improved paddle mechanism for the propulsion of vessels and 
boats. A shaft Is arranged across the boat and conneeted In a suitable 
manner with a steam or other engine, Which Is sup ported on said boat. At 
the outer ends of the shaft are cranks which work outside of the boat. On 
the outer end of each crank Is a gudgeon, on which fits a s u itable box pro­
vided In the paddle near the center of same. Another. p air of shorter cranks 
Is secured to the ends of a shaft, which Is placed parallel to and over the 
other or main shaft. The outer end of each short crBnk Is attached to an 
arm, which �onnects It with the upper end of th e paddle. Tltese shafts ar e 
geared so that they turn alike, and the two craaks at eacb .end always 
point In the same direction. When they revolve, the long crank, which Is 
attached near the middle of the paddle. carries that part of the p addl� 
further forward and aft than the short crank, which Is attached to the upper 
end of the paddle, carries that end. This dl1l'erenoe In the length of the 
cranks causes the lower end of the p addle to move further than the upper 
end, and, therefore, It makes a longer stroke than If both cranks were of 
the same length. By varying the relative lengths of these cranks, the 
paddle Is mada to go Into and come out olthe water at any deslr�ble angl e _  
I f  t h e  cranks were of the lame length, t h e  lower e n d  of the p addle would 
move no further fore ae d aft than the circle of the cranks would measure, 
as the paddle would always remain upright, and the stroke would be too 
short. If,  on the other hand, there were no upper crank, and If the arm 
attached to the short crank and upper ond of the paddle were secured to a 
stationary pivot Instead of to a short crank, It would /dve the paddle t o o  
much stroke, and cause i t  to strike the water a t  s o  great a n  angle a s  to wast e 
Its power by driving the water downward at the forward end of the stroke , 
and raising the water at the back end of the stroke_ These paddles are de­
signed for the stern, side, or bow of the boat. If they are placed at or near 
the bow, the blades of the paddle are set at an angle from the beam of the 
boat, the edge next to the boat being further aft than the outer e dge. This 
angle of the blade throws the water diagonally from the bOW, and prevents 
Its piling up In front of the boat. The rapid motion of the paddle causes a 
partial lowering of the water at the bow, which accelerates the speed. If 
the paddle Is placed at or near the stern, the outer edge of the p addle Is 
placed further aft than the edge next to the boat. This is to prevent the 
paddle from lowering the water nnder the stern of the boat, and to taclllt ate 
the steerln� of the boat. 

TRAY HOLDEE. -Obed Fahnestock, of IndianapoliS, Ind. -This Invention 
consists of a small horizontal lattice frame of metal, with a handle at one 
side, and short legs on the bottom with screw threaded holes formed In 
them trom the top, on which the tray Is fastened by screws or, it may be,  
rivets entering said holes ; and the handl e Is arranged so that It  may b e  
taken I n  the hand t o  hold the tray while resting on the arm behmd, the 
hand grasping said handle to enable one to hold the loaded tra", by one 
hand. and allow of using the other for other things. 

POOKET F LASK. -Rogers George, of New York city.-This Invention 
furnishes an Improved pocket lIask, so constructed that the operation of 
putting on the cup or cap will cork the lIask, and the operation of taking 
011' the cup or cap will uncork the lIask ; and It consists In the cork o r  
stopper, permanently attached to the c a p  or cup of t h e  lIask, as hereinafter 
more fully descr:bed. A stopper, made of cork, rubber, o r  other suit able 
material, Is permanently attached to a cap or cup which Is placed on the 
top of the lIask. This may be done by securing a small screw to said cup , 
upon which a cork or stopper Is placed and secured by a nut. The cork 01' 
stopper may be attached .to the cup or cap In any other substantial Bud con­
venient manner. The shape of the cu,s ls Immaterial. It Is preferred that 
the cups shollld conform somewhat to the form 01 the glass fiask, and their 
bottoms should be 1I4t, so that th ey may stand steadily upon a table or other 
support when required. 

lNSTEUM1INT FOE EXTRAOTING AIE FROM FRUIT JAIlS ,-J ohn H. Parrish , 
of Talladega, Alab Bllla. -This Invention relates to and consists In a p ecnllar 
construction of a tubular perforator, which Is passed through the cork of 
the frnit j ar. There Is an orll1ce through which the air enters, and one 
throngh which lhe air escapes . The perforator being passed through the 
cork, the cork Is Inserted Into the neck of the j ar. When the j ar, with th e 
cork and perforator inserted, Is placed In the water, and the cont ents are 
brought to the boiling temperature, the steam generated .'11'111 exclude the 
air which wl11 be driven Into the tube. and escape therefrom through the 
outlet. The cork should be soft and elastic, and tightly driven In. The 
perforator Is so small and delicate that the orl1l 8e It has made through the 
cork will upon Its wlthdraw-al be Instantly closed by the elasticity of the 
cork, so that air Is excluded ; but to render the top of the cork perlectly 
Impervious, a cap of cement, ""m, or any other suitable material Is used. 
It Is claimed that, wltll the use of this perforator, the frnlt preserving j ar Is 
cheaply made. The process or operation of . .  puttl o g up " frnlt or vege ­
tables Is rendered very Simple, and the result Is equaled .nly where the 
best and most perfect fruit preserving vessels are used. 

SOFA BEDSTEAD.-Joseph Schater, of New York city, aSSignor to himself 
anll George W .  Smith, ot same placP. -Thls ls an Improved sofa bedstead , 
constructed so that It may be extended to serve as a bedstead, and, folded up,  
to serve 8S a sofa, and when t"lded up shall give no Indl ,atlon that It  can be 
extend ed. The conatructlon Is strong, dnrable, not liable to get out of 
order, and conveniently extended and folded. It Is moreover capable o f  
being made highly ornamental, the construction admitting of elaborate "B 
well as plain designs, so as to meet t h e  various tastes a n d  me ans of the 
general publlc_ 

WAGON BODY LIFTEE.-Edward A. Chatfield, Waterloo,  Iowa. -'I hls is 
an Improved apparatus for llttlng wagon boxes, wood racks, hay racks, eto.  
from and lowering them upon the running gearing of w agons, enabling a 
single person, or even a boy, to readily remove' and replace a wagon body 
or rack. The box Is provided with staples at the side with which Iron loops 
engage. A post sustains a pivoted lever bar, one end of which being lowered 
engages the iroll. loop at one end 01 the box. Wheu the oppOSite end of the 
lever bar I s  depressed, It raises one end of the box. The link now being 
attached at the depressed end, the box Is 80 nearly balanced that a Slight 
e1l'0rt susp�nds It, at a level high enough to allow the running gear to be 
drawn from under It. 

HUB FOR CARRUGE WHEEL.-Jolnvllle F . Fowler. Alliance, Ohlo. -This 
I s  an Improvement In the construction of wheels whose hubs are made 01 
a wooden core enCircled by metal bands. Tbe hub is made of WOOd, and 
provided with projecting ribs In which mortises for receiving the spOkes are 
arranged_ The spokes are properly tenoned to fit the mortises. Two metal 
rings are lItted over the ends of the hub, and provided, respectively, wltll 
ftanges, which bear against the sides of the rib. Each lIange has a lip with 
which It overlaps the edge of the rib. By means of screws or bolts the 
lIanges are secured to the rib, and the rings thereby held In place. By means 
of these lIanged plates the use of metal between the spokes Is dispensed 
with, the spokes being allowed to come close together. 
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APRIL 1 3, 1872.] $dttdifit �tuttitau. 
Ro.e. manufacture of waterproof. T. L. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . 125.331 Valve and faucet. D. We llington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.368 

rOFFICIAL. J Ho.e and tubing. manufacture of. S. P. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.175 Valve stand and stem. throttle. Com pant and KrauskopJf . . . . . . . . . . . . .  125.174 

Icc cream holder and filler. H. R. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.333 Valve for petroleum packages, stop, A. "rarth, (reissue) . . . . . . . . . . . . . .  4.852 

Index of Inventions Ice machines, valve for, F.  Windhausell . . . . . . . . . . • . . . . . . . . .  , 0 . • • • • • • • . • • •  125,371 Velocipede. J. C .  Clime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,273 

Implement. compound. J. C. Schlarbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.336 Voting apparatus. H. T. McAlister . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.316 

Iron. metal cGated sad. W. H. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.297 Wash basin. T. S. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.365 

For which Letters Patent of the United States Iron, manufacture of, J. Absterdam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,245 Washer. locking. H. C. Stouffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.226 

Iron from mill cinder. manufacture of. C .  M. Nes . . . . . . . . . . . . . . . . . . . . . . .  125.212 Washing machine. J. Eckerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.184 

were granted Ironing and polishing cloth. machine for. H. Hamill . . . . . . . . . . . . . . . . . . . .  125.289 Washing machine. J. C. Grannan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.190 

FOR THE WEEK ENDING APRIL 2. 1872, AND EACII Knapsack attachment. J. S .  Foy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.188 Washing machine. Hall and White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,192 

Knife scouring board. E. Doming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.124 Washing machine.  Mundy and McConaughy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.211 

Lambreqnln. wooden . H. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.356 Water closet. C. Perkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.218 
BEARING THAT DATE. Lamp. hunting. J. T. Staples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.150 Wells. apparatuB for drilling. Ward and Cooper . . . . . . . . . . . . . . . . . . . . . . . .  1�5.355 

Lard. bleaching. O. J. Backns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 .162 Whip socket. W. Bloodgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.253 

Latch and lock for sliding doors. combined. C. W. Chappell . . . . . . . . . . .  125.168 Whips, coverin�, D. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,184 

Alarm. burglar. 1. and A. Herzberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�5.29S Lathe carrier. extension. W. A. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.203 Wind wheel. Mable and Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.818 

Lead. manufacturo of sulphate of H. A. Whiting . . . . . . . . . . . . . . . . . . . . . . .  125,153 Alarm. burglar. T. N. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.296 
Barrels. clean Sing and purifying beer. W. Harvey . . . . . . . . . . . . . . . . . . . . . 125.193 
Bed, .prlng. 1. E. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,357 

Line and strap holder. F. W. Jay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.136 

Bed bottom. spring. S. B .  Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  125.250 
Lock. permutation. G. L. D amon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.180 

B edstead fastening. J. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.942 
Lock for vall.e •• ete .• R. Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.223 

Bell. alarm. W. M. Pre. ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.828 
Locomotive • •  ounting register for. E. P. Cnrtis . . . . . . . . . . . . . . . . . . . . . . . .  125.179 

Belts. fastening for, H. Norfolk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.218 
Billiard register, Wood and Geer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.242 

Marbles. manufacture of imitation. G. D avey . . . . . . • . . . . . . . . . . . • . . . . . . .  125.122 
Matches. machine for slitting. Smith and Jordan . . . . . . . . . . . . . . . . . . . • . . . .  125.149 

Boats, propelling canal, W. P. More . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,207 
Boats. a evlce for propelling canal. T. K. 1tIcDonell . . . . . . . . . . . . . . . . . . . .  125.205 
Boiler tub es in tube sheets, securing steam, W. Moorhouse . . . . . . . . . . . 125,821 
Boot and shoe heel. C. B. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  125.214 
Boot strap. guard for. J. E. Curtis . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.274 
Brake and starter. combined. J. A. C ody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.119 
Brick kiln. B. R. Hawley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.292 
Brick kiln. B. R. Hawley (reissue) . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  4.848 
Brick machine. H. C. B ankerd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.255 
Brick machine. C. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.272 
B ricks, tiles, etc . ,  m anufacture of, J. M. Reid . . . • • • . . . . . . . . • • • . • . . • . . .  125,144 
Bridge. J. Zellweger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225.244 
Bridge. J. H. Diedricns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.182 
Bridge. wrought Iron, A. P. Boller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.117 
Bridges. arch for. D. Forague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.128 
BrUSh. etc . •  blacking. H. S. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.200 
Brushes. handle for. i. D. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.279 
Buckle. H. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.335 
Blickle. Maxwell and Lindner . . • . • • • . • . . . . . . • . . . . . • . . . • • • • • • • . . . . . • . . . . . .  125.315 
Building. fireproof. J . •  T. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.163 
Burner, gas. S. W. Pingree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.327 
Cafres. construction of bird. G. GUnther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.288 
C amel, marine, M. Toulmin • • • . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . . . . . • . . . . . . . . . 125,352 
Camera boxes, gnide slidefor. O. Loehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.202 
Car coupling. F. M. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.298 
Car dumping. S. D . King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.807 
C ar platform. R. A .  Cowell (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.846 
C ar roof. J. L. Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  125.266 
Car seat. N. S. Whipple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.364 
Car buJfer ••  spring for. J. Haldem.n . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 125.191 
Car. propelling street. Simms and Duvall . . . . .  . . . . . . . . .  . . . . . . . .  . .  . . . . . . 125,224 

Carbnreter. H. Holton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.194 
Carpets. machine for cleaning ani finishing. J. Wilkinson. Jr . . . . . . . .  125.240 
Carriage step . E .  Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.235 
Carrlage wheel. C.  A. }IilIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.206 
Carriage wheels. hub for. I. E. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.164 

C arriage wheels,  tire for, H. Silvester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,341 
Cartridge shell. S. W. Wood (rel.sue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.843 
C asks. device for clOSing the mouths of. J. F. C. Rider . . . . . . . . . . . . . . . .  125,220 
C attle. device for removing obstacle. from the throats of. C. Schule. 125.337 
Chair. folding. H. J ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.337 

Chair. swiveled. D. E. Teal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.350 
Clay. etc . .  machine for grinding. A. Alexander . . . . . . . . . . . . . . . . . . . . . . . .  125.159 
Clipping machine. J. W. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.209 
Cloth. cord. and paper cutter. combin e d .  I. B. MlJlner . . . . . . . . . . . . . . . .  125.319 
Clothes pin. T.  C. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.253 
Clothes pin. S. B. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.811 
Clothes wringer. A. H. Goss . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.129 
Clothes wringer, Bailey and Couch, (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,844 
Collar, breast, G. V an Wagenen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . • • 125,353 
Cooking apparatus. steam. L. K. WlJllam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.155 
Cooler f{)r liquids. J. W. C ampbell. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.268 
CooP. poultry. M. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.142 
Corn sheJler. A. H. Patch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  125.217 

Cracklings. cutting tool for the manufacture of. L. F. Lannay . . . . . . . .  125.187 
Cultivator. ! .  H. Chappell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,271 
Cntter head. A. D. Sherar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.340 
Demij ohn . G. W. and C. W. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.1f,7 
Digger. potato. M. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.803 
Ditching machine. H. Carter . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  ; . . . . . . . . . •  125.167 
Dough board. H. F .  Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.208 

ovetalls. device for molding. A. L. Flnoh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.183 
Dovetailing machine. Gear and Dunklee . . . . . . . . . . • . . . . . . . . . . . . . . . • . • . . .  125.282 
Drawings. etc . •  apparatus for traCing. Zweifel and Stevens . . . . . . . . . . . .  125.872 
Dredging machine. W. T.  Thelin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,351 
Dryer. M. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.844 
Dryer. clothes. A. C. Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.227 
Drill. grain. Mast and Gardiner . . . . . . . . . . . .  ,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.314 
Eartl' closet. R. S. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.156. 125.870 
Electro-magnet. 1. P. Tice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.151 
Elevator •• stop motion for. H. E. Bathrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.256 
Engine, gas, G. B. Brayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,166 
Engine. rotary steam. S. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.878 

Engine valye. steam. S. J. Peet. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.849 
Engines. constructing linkS for v.lve gear for steam. J. A. Wildman . 125.154 
Fare box, J.  B. Slawson, (reissue) . . . . . . . . . . . . . . . . .  • • . . . . . . . . . . . . . .  . • • . • . .  4,850 
Fats and oils from seeds. etc . •  separating. E. S. Hutchinson . . . . . . . . . .  125.800 
Fence post. Freeman. IdeJl. and Vanderhoven . . . . . . . . . . . . . . . . . . . . . . . . . .  125.189 
Fertilizers. treating animal m atters for. W. L. Bradley . . . . . . • . . . • . • . . •  125.260 
Fertilizers, apparatus for pulverizing animal matters for, A. Smith. 125,843 

Fire extlngul.her. J. Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.275 
Fire arm, breech lo ading, J. F. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,229 
Fire arm. breech loading. W. H. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.127 
Fire arm. breech loading. S. W. Wood. (reissue). . . . . . . . . . . . . . . . . . . . . . .  4.842 
Food. treating vegetables for. Adamson and Simonin . . • . . . • . . . . . . . . . .  125.247 
Fork. horse hay, Ream and Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,830 

Frictional brake. r. W. Yarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 125.158 
Fi'uit packing implement. C. C. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.146 
Furnace. boiler. B. 1" .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.148 
Furnace, hot air, 'V. R. Bond . . . . . . . . • • • • . . • • . • . . . . . . • . . . . . . . . . . . . . . . . . . .  125.259 
Furnace for melting iron, G, H. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,147 
FUrnace for treating ores, J.  M .  Reid . • • • . . • • . • • . • . • • • • • • . • • . • • • • • • • . • • • •  124,143 
Gaiter. W. E. Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.219 
Glass mold. F. A. Weise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.234 
Glass blower·s mold. S. R. Bowie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.165 
Grain binder. J. H. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,366 
Grain bin. L. S. Chichester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.169 
Grain for grinding. preparing. L. S. Chlch.ster . . . . . . . . . . . . . . . . . . . . . . . .  12,;.1 70 
Grai n  scourer and huller. L. S. Chichester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.171 
Grape crusher and stemmer, Johnston and Johnson . . . . . . . . • • • • . . . . . . . .  124,197 
Hair for stuffing cushions. etc . . W. Adam.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.246 
Harne for harness, D. Foreman . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • • • . . . • . . . • . . . .  125,278 
Harvcster rake. W. A. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.308 
Harvester and husker. combined. J. McLeish . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.318 

Mattress stuJfer. T. A. Wat.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.233 
Medical compound. F. Goetsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.286 
Medical compound or capsicum piaster. J. & I. Coddington . . . . . . . . . . 125.173 
Metal. m.chlne for bending sheet. R. B. McConnell. . . . . . . . . . . . . . . . . . . .  125.317 
Meter. Iiqulrl. J. S. Barden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.114 
Meter. liqnld. 1. P. Tlce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.152 
Mill. mortar. H. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.295 
MUlstone dress. P. W. Yarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.157 
Mill. hide and lulling. S. Hu.sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.135 
MortiSing machine. E. Dayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.123 
Mowing machine. Burdick and Daggett . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . 125.264 
MnJf. ear. C.  Sedgwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.339 
Music leaf turner. C. I. Adkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.118 
Musical Instrument keys. making pivot holes' In. S. H. Wilder . . . . . . . .  125.239 
Neck·tle holder, A. F. Bi"by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.116 
Neck�tie or scarf, reverBible, L .  Kahn . • . . . . • . . . . . . • • • . • • . • . . • . . . • . • . . . . . .  125,305 
Nipper. nail plate. G. B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.196 
Nuts. device for locking. T. W. Kirkwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.309 
011 CUP. lubricating. A. Higley . . . . . . . ·, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.183 
Oven. hot blast. It. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.133 
Packing. piston, A. W. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.182 
Packing. piston. C. B. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.177 
Paint and putty. compound for. R. M. Brelnlg . . . . . . . . . . . . . . . . . . . . . . . . . .  125.261 
Paper. dy. T. E. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.826 
Parer. vegetable. M. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.225 
Pavement, concrete, W .  Gilbert . . . . • . . . . . . . • . • • . . . .  o ' • • •  0 • • • • • • • • • • • • • • • • •  125,284 
Pen. fountain. G. F. HaWkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.291 
Pencil holder. lead. E. Wels' enborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.359 
PencilS. machine for finl.hillg lead. E. Weissenborn . . . . . . . . . . . . • . . . . . . .  125.360 

Same . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  same . . . . . . . . . . . . . . . . . . . .  125.861 . 125.362 
Pipes, "ranch COUpling for cenlent. M. Stephens . . . . . . . . . . . . . . . . . . . . . .  125.345 
Pipes, HIes, etc •• manufacture of draln, C. J. E ames . • • . . . . • . . . . • . . . . .  o 125,125 
Planter. hand COI n .  A. C. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.803 
Plants. method for fotcing. C. Reese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.332 
Plow. S. A. Fanning . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.185 
Plow, gang, A. Freeman . • • • • • •  o • • • • • • • • • • • • • • • •  o • • • • • • • • • • • • • • • • • • • • • • • • •  125,280 
Plow. ice, G. B. Gruman . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  125.131 
Preserving meat. W. A. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.285 
Preserving meat for food. Adamson and Simonin . . . . . . . . . . . . . . . . . . . . . . . .  125.248 
Press, steam and hydraulic. J. F. Taylor (relssne) . . . . . . . . . • . • . .  . . . . . • . .  4.851 
Propeller and fire extingnl.her. combined. A. Turner . . . . . . . . . . . . . . . . . .  125.232 
Puddlers' ball •• machine for compresslnll'. J. Dangerfield . . . . . . . . . . . . . .  125.281 
Pulleys. rubber cover for fiat belt • •  T. W. Sutton . . . . . . . . . . . . . . . . . . . . . . . .  125.828 
Pump. Young and Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.243 
Punches to their stocks. securing. J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  125.802 
Punching metals. machine for. E. Craddock . . . . . . • • . . . . . . . . . • . • . . . . . . . .  125.121 
Railway rail. E. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.868 
Railway rope. J. H. Milller .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.210 
Railway rail chair. Loomis and Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.810 
Rake. hor.e hay. L. A. Paddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.216 
Refrigerator. P .  Nunan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.828 
Ring •• mannlacture of .heet metal screw. L. F. Bett . . . . . . . . . . . . . . . . . . .  125.257 
Roaster. coJfee. B. 1. William .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.241 
Rock and ore crushing roll. A. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.160 
Roofing composition. D.  G. Conger. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . 4.845 
Roofing. etc. , preparing wood for. T.  Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.251 
Roofing. metallic plate for, T. N. Hickcox . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  125.294 
Ruler. parallel. T.  Bergner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.115 
Saddle hook. gig. W. Sassaman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.222 
Sa.h holder. G. F. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.820 
Sash holder. W. W. Amos . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  125.161 
Sash holder. W. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.262 
Sawing machine. S .  W. Nyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.215 
Scouring and hulling machine. L. S. Chichester . . . . . . . . . . . . . . . . . . . . . . .  125.172 
Scraper. earth. M. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.199 
Screw •• machine for threadlRg wood. J. M. Carpente r  . . . . . . . . . . . . . . . .  125.269 
Seat. portable show. D. C. Price . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.329 
Seed sower. S. W. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.824 
Sewer b a sins. cover and trap for. Chase and White . . . . . . . . . . . . . . . . . . . . . 125.118 
Sewing machine, H. Plummer, (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,8-10 
Sewing or embroidering machine. A. W. Johnson . . . . . . . . . . . . . . . . . . . . . 125.301 
Sewing machine for fringing. P. C asselberry . . . . . . . . . . . . . . . . . . . . . . . . . .  125.270 
Sewing machines. treadle for. R. Leavitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.301 

, 
Sewing machines. treadle for. W. H. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.283 
Sewing machines. treadle for. F. H. Coombs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.176 
Sewing machines. rulHing attachment for. E. J. Toof. . . . . . . . . . . . .  ; . . .  125.230 

Same . . . . . . .  0 • • • • • • • • • • • • • • • •  0 • • •  0 • • • • • • •  0 • • • •  , same . • • . . . . . . . • . . . • . . . . . .  0 _  125,231 
Shipping apparatus. C. W. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,281 
Shoe. J. H. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.252 
Sifter. coal. S. W. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.848 
Sink strainer. J. L. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.822 
Snuffers, Stow an d  H arnes, (reissue) . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . . . . .  4,841 
Soap. J. Burke • . . . . . • . . . . . • . • . . . . . . . . • . • • . . . . • • . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  125,265 
Soda water. cooler for. J. Mathews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.139 
Spark arrester. W . l". GrassIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.287 
Spike drawer, P. C. Parkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.325 
Spike •• manufacture of. J. H. Swett . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.849 
Sprinkler. street. H. G. Stlebe!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . 125.846 
Stamping and hammering machine. G.  D. Crocker . . . . . . . . . . . . . . . . . .. . .  125.178 
Steam generator. T. McDonough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.140 
Steam trap. G. Doyle. (rel.sue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8·17 
Stencil plate. J . McCnl1agh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.204 
Stereopticon apparatus. A. G. Bnzby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.267 
Stone, m achine for dreSSing, J. D. Brunton . . . .  o , 0  _ 0  • • • • • 0 • • • • • • • • • • • • • • 125,263 
Stone, manufacture ot' artificial ,  C. J. Bandmann . . . . . . . • . . . . . . . .  o • • • • • 125,254 
Stone from blast fUrnace cinc1 er, manufacture of, F. Liirmann • .  ,' . • . . • .  125,3 - 2  
Stove. cooking. A. Wieting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.367 
Stove. cooking. D. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.847 
Sugar machine, centrifugal, L. Weinrich • . . . • . . .  , . . . . . . . . . . . . . . . . . . . . . .  125,358 
Sugar from flweet potatoes, etc . ,  extracting, Adamson a.nd Simonin . .  125,249 
Sweeper. carpet. WlJley and Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.369 
Thra.her and gin. peanut. B. G. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.888 

Thrashing machine. S. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.233 
Tobacco curing apparatus. C .  W. Flippen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.277 

Harvesters, divider attachment for, Keller and Luse . . . . . . . . . . • • . . . .  , . . .  125,198 Tongs, pipe. J. E. Roache . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.221 
Hay carrier. J. B. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.183 Toy wagon. W. H. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.126 
Heater for preventing the accumUlation of snow. R. B. Mll1er . . . . . . . . . 125.141 Tramway for tnrn\ll.kes. J. M. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.304 

Wood. machine for bending. O. W. Griffiths . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.130 

DESIGNS PATENTED. 
5.734. -FRONT FOR GRATE .-J. Bryant, San FranciSCO, Cal. 
5,735.-RADIA1.'OR. -L . S. Da.niels, Foxborough, Mass. 
5.736. -SHAWL S. -J; Ho dgson. Philadelphia. Pa. 
5,737. -HYDRANT. - C. Seltm an, WashIngton , D .  C. 
5.738 . -BEER MUG. -C. Bal1inger. Wilkins Township. Pa. 
5.739 to 5.741.-TYPES. -H. Brehmer. Brooklyn. N. Y. 
5.7J2. -GLASS WARE. - J. Bryce. Allegheny county. Pa. 
5,743. -FENCE.-F. A. Fleming, Curwinsville, Pa. 
5.744.-BEER 1tIUG .-J. II. Hobbs. Wheeling. W. Va. 
5.745. -LABE L.-T. K. Leslie. New York city. 
5.746. -0IL CLOTH. -J. Meyer. Lanslngburgh. N. Y. 
5,747. -0IL CLOTlI . -V. E. Meyer, Lyon's Farms, Elizabeth, N . •  J.  
5.748. -CARPET. -F. Nowell . Milford. N. H.  
5.749 and 5.750. -HEATING STOVES. -W. Sanford. New York city. 
5.751. -Bow. -J. G. Wallace. CinCinnati. Ohio. 

TRADE MARKS REGISTERED. 
722.-LANTERN.-Chlcago Manufacturing Company, Chicago ,  III. 
723. -LIQUORS AND WINEs. -Clarke & Schultze. New York city. 
724. -SPOOL COTTON. -J. & P. Coats, Paisley, Scotland. 
7.25. -0YSTERS, FISH, ETO. -S. H. Davis & Co. , Detroit, Mich. 
726. -ToILET PREPARATION. -S. S. Fitch & Co . •  New York city . 
727.-VARNISH. OIL. AND NAPHTHA .-Forest City Varnish. Oil. and Naphtha 

Company, Cleveland ,  Ohio . 
728.-MEDICINE. -S. Gilliland. Pittsburgh. Pa. 
729.-METAL TOOLS. ETO.-G. W. HaUett & Company. West Meriden. Conn. 
730.-JEWELRy. -J oslin, Palmer & Willlarns, Leominster, Mass. 
731.-CoPYING PRESSES.-A. Le Clercq. New York city. 
782 and 733.-BADGES. ETc.-H. Taplin. LowelJ . Mas • .  
731 .-BLANK BOOKS. -J. E .  Tilton & Co . •  Boston . Mass. 
735.-CLOTHING.-WiJloughby. Hili & Co .•  Boston. Mass . •  and Chicago. III. 
736.-LAMP OIL. -Sharp & Craig. Princeton. Ind, 

SCHEDULE OF PATENT FEES : 
Un each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 

8� Eft�� J�gg�-�ft��tioii 'ror s 'Patent; 'is';venieen' ye,;;.sj : : : : : :  : : : : : : : :  : : : :m 
O n  I.sufng each orlg!naI Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
On appeal to Examlllers·ln- Chlef . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
On appeal to Commissioner 01 Patents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :<0 
On application for Hel •• ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 
On application for Exten.lon of Patent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  511 
8� �rli:'iI,;'tl��I�!�:��:�.�: : : : : :  : : : : : :  : : : : : : :  : : : : : : : : : : : : :  : : :::::::: :::: ::::: : : :  i8 
On an application for Design (three and 8 half years) . . . . . . . . . . . . . . . . . . . . . . .  1U 
On an application for De.l"n (.even year.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $l5 
On an application tor Design (fourteen vearlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �SO 

lIbr Oopy Qf Claim OJ any Patent 18sued within 30 year .. . . . . . . . . . . . . . . . . . . . $1 
A sketch {rom the model or drawing. relating to such portion Qj' a machine 

a8 the Claim covers. from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 
upward. b u t  usually a t  the price above-named. TM full Specijlcation Of any patent iS8uedsince Nov. 20. 1866 at whicll l1.me 
the Patent OjJjce commenced printing them . . . . . . . . . . . . . . . . . . . . . . . . .  !II1·21i 

otf/ClaZ Cople8 oj Drawings of any patent issued since 1886. we can supply 

at a rea80nable C08t. the price depending upon the amount qT labor 

Involved and the number of vieUJs. 

Full information as to price Qf drawings in each case. may be had IrV 

addre88ino MUNN &: CO •• 
Patent Solicitors. 37 Park Row. New York. 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed, and are now pending, for the extension 

of the foHowing Letters Patent. Hearing. upon the respective applications 
are appOinted for the days hereinafter mentioned : 

20.728.-HAND DRILL. -H .  H. Packer. June 12. 1812.  
20.777.-RAILROAD CAR SEAT AND BERTH. -Z. Cobb. June 19. 1872. 
21.059. -STEAM ENGINE·-H. and F . J. L. Blandy. July 17. 1872. 
2O.736.-FIRE AND BURGLAR PROOF SAFE.-T. Sharts. June 17. 1872. 
20.92O.-SPINNJNG FRAME. -A. Houghton. June 26. 1872. 
2O.960.-HEEL SHAVER . -V. SneH. July 3. 1872. 
20.719. -HARVESTER .-W. F. Ketcham. June 12. 1872. 

EXTENSIONS GRANTED. 
19.696.-GRINDING ATTACHMENT. - D .  H. Gage. 
19,718. -TuBNING .A.ND SLIDING TABLE .-W .  Sellers. 
19.683. -HoT AIR FURNACE.- J. Chil d. 
19.719 .-STOP MOTTON FOR LooM.-R. J . Stafford. 
19.733.- COMnmATION OF LEAD PENCIL AND ERASER. -H. L. Lipman. 

Value eC Extended Patents. 

Did patentees realize the lact that their invention. are likely to be more 
productive 01 profit during tile seven year. ot extension than the first 
tuH term tor which their patent. were granted. we think more would avail 
them.elves of tile extension privilege. Patents granted prior to 1881 may be 
extended fOJ .even years. lor the benefit of the Inventor.or of his heirs In case 
Olf the decea.e of the former. by due application to the Patent OlHce. ninety 
days belore the termination of the p atent. The extended time Inure. to 
the benefit of the Inventor. the assl"nee. nnder the fir.t term having no 
rights under the extension, except by special agreement. The Government 
tee for an exten.lon Is $100. and It Is neces.ary that good professional service 
be obtained to conduct the buslne;s before the Patent OlHce. Full informa. 
tion a8 to extensions may be had by addressing 

M UNN &: CO .. 37 POl'k Row. 
FOREIGN PATENTS···A HINT TO PATENTEES, 

Hide and leather working machine. F. Fitzhenry . . . . . . . . . . • . . . . . • • . . •  125.276 Trap. anlmal. B .  and D. H. Harnl.h . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 125.290 

It Is generaHy much better to apply for forel>;n patcnt. SlmnltaneOn�IY 
with the application In the United States. If this cannot he conveniently 
done. as little time as possible should b e  lost after the patent Is I.sued. as 
the laws In some foreign coun tries allo ;v p atents to any who first make. the 
appUcation, and in this way many inventors are depriVed of valid patents 
for their own inventions. It should also be borne in mind that a patent Is 
i ssued in England to the first introducer. without regard to the rights of the 
real Invcntor ; therefore. it Is Important that all application. should be 
entrusted to respon&ible agellts in this country, who can assure parties that 
their valuable Inventions will not oe misappro priated. The population of 
Great Britain is 31,000,000 ; of France, 87,000,000 , Belgiulll, 5,0CJ0,OOO j Austria 
36,000,000 j Prussia, 40,000,000 ; and RUSSia, 70,000,000. Patents may be secured 
by American citizens in all of these countrIes. Mechanical improvements 
of al1 kind. are always In demand In Europe .  There wllJ never be a better 
time than the present to take p atents abroad. We have reliable bu.lness 
connections with the principal capitals of Europe. A large share 01 all the­
patents secured In f0r.ign countries by Americans are obtained throngh our 
Agency. Address Hinge. W. Wakenshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . .  125.354 Trap. hog. J. J. Vox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.120 

Hinge for carriage doors. E. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.236 Trunklld supporter. C.  D.  Rutherford . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,334 
Hinge for table leaf. D. A. Garver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.281 Tug clip • •  J. B. Welpton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.287 

Horse power. J. H. Kleppmger. (rel.sue) . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  4.839 Tumblers. apparatus fer finishing. D. C. Ripley . . . . . . . . . . . . . . . . . . . . . . . .  125.145 

MUNN &: CO • •  

3 7  Park Dow, N. Y. 
lIT CIrculars. with full Information on foreign patents. furnished free. 
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R..;\TES OF ADVERTISING. 
Back Page . 
In.lde Page • • • 

• $1'00 a lin." 
"IS ccnto a line 

tor each insertion. 

/;;'ngl'aVin{f8 may head adverti8ement8 at the 8ame rate per 
line, by measurement, Wi tlte letter-pre88. 

'l'he 'fJal'a,e Of the SCIENTIFIC AMERICAN as an advertising 
medium cannot be over-estimated. Its circulation i8 ten 
times greater than that Qt any Similar jo'u,rnal now p1(,b� 
li8hed. It goe8 into all the State8 and Territor>ies, and i8 
read in all the priJw'pal librar'ie8 and reading-rooms oj 
tIM:, world. We invite the attention Qf those who wish to 
make their busine88 known to the annexe(Z 'l'ates. A. busi­

ne88 man wants 80mething 1rwre than to sec his cdver­

tisem,ent in a printed newspaper. Iie want8 circuZation. 1} it is worth 25 cents Vet· line to advertise in a paper Of 
three thousand ci''PcuZation, it is worth $2. 50 per line to 
advertise in one Qt thirty thousand. 
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MeclIanic 's T o ol B o ok, 
VV ITH PRACTICAl, RULES AND SUGGESTIONS 

FOIt U BE 0]' JYIACIIINISTS, IRON WORKERS, 
AND OTIIEHS. By VV. B. HARRISON. 
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Drift-Cold Chisels-Gauges, callipers, dividers, etc. ­
Stauclard Gauges tor SCl'ewD--Tlle Augle of 60o-£athe 
Turning Tools-Care of tho la.the and its at\luncts-Appll· 
��t���n
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rotary eutters-'l'o cut a l'uek in the lathe-Nicking 
"crews in the lathc-Drin Chuel�s--Drills-Twist Drills­
Boring Tools-The Boring 1?nr-Rearu,ers-'l'O, cut or 
groovc, reamers -A g'c!lr- cuttmg arran,!{l!ment--:-fo m�ke 
:�\�/{I��
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Rule and hlllgC j Oihts-To make a knurl·�To make Q, me­
tal t,ube-l:lroduction of il'l'egul ar forms-Clamped Dies 
-Duplic�\ting irregular fOl'IDS-To turn a tapor-Produc­
tion and Grinding of cyl ifl('l'ical surfaces-Hitting and 
Gl'iudillO" externa l  and internal cylindrical sUl'i'aces­
G1inding and produ (]iion of conical, plane and spherlct11 
surfaees-Milling :Machinc and Cutters-Steel for Too1s­
F'orging and 'Veiding Steel-Expansion and ContractIOn 
of 8tepl-Hardening, Annealing, and Tempering of S' eel 
and Tools-Tempering: Springs-Dama�cn� Stee1:-Ca:se 
IIal'dening-Bolt lieaas and Nuts - DlpPlllg ACld for 
Brass-Preservation ot'Metallic Surtaces. 
ONE VOL. , 12�IO, CLOTTI. ILLUSTItAl'ED. PRICE, $1. 50. 

D. VAN NOSTRAND, 
PUBLlSIlER OF SCIENTIFIC BOOKS, 

23 Murray Street, New York. 
*** Copies sent by mail, post paid, OIl I eceipt of prlCe. 
113'7- Send for Catalogue of Scientific Books-SO pages, 

8vo . 'fen cents, post paid, to any addrc51s . 

FOR SALE - \Veeks & Kohler's Safety 
Guard for hatchway�, patented March 5th, 1872. 

,.yorks automatically with hatetl door, so that on open· 
ing the hatch the guard instantly- closes, and vice versa. 
Sole or State rights for sale .  ACidress 

WEEKS & KOHLER, 
609 Broadway, New York, Room No. 21. 

I!1l'"' Model to be seen lrom 10 A. M .  till 2 P.M. 

Burning &. Lubricating 
MANUFACTURERS OF 

Lard & Grease Oils. 

L i BD Millel's' Lamp Oil, 
a Sperln Signal Oi l, 

!Uacllinery Oils, 
T a l l  o w  O i l  s, 

Parailln.. Oil, O I L Head.Light Oil, 
'V. Ya. Oils, 

Spimlle o.il, 
Wool Oils, 

COTTON WASTE, 

WORKS (JAR CANDI,ES, 
AXLE GREASE, A�D ALL KINDS OF 

�Iachinery Oils & Greases, 
OF For ���s !�8

t
R�\i�o�!s�

hlne 
w:r Send for List and Prices. 

GEST & ATKINSON, 
Eggleston A venue & Fifth Street, 

CINCINNATI, OHIO. 

ATTENTION ! JE WELLERS & WATCH-
MAKERS !-$loo REWAllD i-Stolen at Jerry 's RUD , 

C. & O. H. R. , Va. , Aug. , 187Cl, the following descnbed 
watcb, with heavy �able dlain : " First Cla�s Gold New 
Series IJever Huntmg' Watch , Compcn�atlOn Balance, 
Patent 'Vinder and set hands, j ewelled III twelve holefl., 
hard enamelled dial, Char1es Frodsham, 03586," with .J ohn 
Morrissett, Alabama, pngraved o� c;.ap. The above re­
ward will be promptly paid by me for recovery of watCh, 
and suitable reward for chain. 

E .  P. MORRISSETT, 
Adm. of Est . •  lso. MORllISSE'l'T, dec'd. 

Refers to Genl. 'V .  C. 'VICKIU .. M, VICe· Prest. C. & O. 
R. R. Co. , Uichmond. Va. 

NEW AND CHEAPER EDITION O�' THE FIGUIER 
SERIES. 

The World  before the llBlu[e. 
13 y  �?s��., J;I
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Survey 01 Great Britaiu, Hon. Fellow 0: King'S Col� 
lege, London. With 235 Illustrati()l\H. BCin.g the first 
volume of th� new and ebeaper edi tion ot Figuier's 
works. 1 vol. , sma1l 8yo . Price, $3 50. 

The Athenceum says : I I We find in ' The 'Vorld before 
the Deluge' a boole worth fi tl10usand gilt Christmas vol­
umes, and one most suitable as a gift to intellectual and 
tarnestly inqulI:ing students. 

D. APPJjBTON & CO . ,  PUBLISHERS, 
549 & 551 Broadwav, New York. 

Sent free by mail.to any address in the United Statcs, 
on  receipt of the Pl'lcc .  

Spectrulll Analysis, 
In its App11eAtion to Terr<;strial Substances, and the 

Physical Confiltltution of the Heavenly Bodies. Fa­
mil iarly explained, uS' Dr. H. SCIIELLIllx, Director del' 
H.ealschule 1. O. Cologne. Translated fl'Om the sec­
on(l enlarged and re'�ised German edition, by Jane 
and Carol me LassE'll . Edited, with Notes, by \" illiam 
HU.4!gins, LL .D .  With numerous Woodcuts, Colored 
l'lates, and Portraits j also, Angstrom'" Ilnd Kirch­
hotrs Maps. 455 pag-es, 8vo , clot,II . Price, $0 OJ. 

The Colored Plates illustrating thIS edition of the work, 
ll'equiring great �.r�p�r�¥o� w�r60�,

ei�]��1�n��:1�
oll. 

549 & 551 Droadwuy, New York. 
Sentfl'ee by mail to any Lbddress, on receipt of the price. 

Pre-historic Times, 
As Illustrated by Ancient Remains, and the �!anners �nil 

Customs of Modern Savages. By Sir JOllN L�:rBnocK, 
Bart. 1 vol. , 8vo. � lHO pages. IllU$trated. pricc, $5. QO. 

" A  work of more ttwn usual interest, ill w4iclJ.. he h,�s 

%�11
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-[Times]. D .  APPLETON & CO. , PUllIl'SllERS, 549 & 551 lJl'oadwal', New Yo rk, 
sent free by mail .to any addrl"ss in the United 8tate8� 

en receipt of Ute pl'lce. 

you WANT THE CHOICEST 

ORNAMENTAL 
FO L IAG E PLAN TS 

Ever Offered in this Country. 
� See our illustrated Catalogue of new and rare plants. Send Stamp. Address 

__________ O_L_;\_[_' B_R_O_'_S:...., Springfield, Mass. 

W' ORCESTER FREE INS'rITUTE.-
This institution offers theoretic:1l and practical 

mstruction in those l)1'anelicR of kllowledge that underlie 
the in dustriul arts. Each student devot.es tell hours it 
week and the month of July to practice in the Hne of his 
chosen profession . For catalo,!.!ues. addrrs!'3 

PROF . C .  O. THOMPSON, Worcester, Mass . 

40LB. FORGE HAMM.l�R.:....For light and 
heavy work. Good l���tvlRtl�iAfl�I�'oN, 

New Haven, Conn. 

MAC,{��ISTS' TOOLS.-Send for Illustra­
, ted C ,t.logue. CRAS. GOOCH, CinCinnati, Ohio . 

C INCINNA'fI BRASS WORKS.-None but J best qnality of Brass Work for Engine Builders and 
Steam Fitters. F. LUNKENHEIMER, Proprietor. 

EDWARD n. HOSI�IN, 
CONSULTING AND ANAl,YTICAL CHEMIST, 

Lowell, llIass. 

To INDIA RUBBER M A�U",,'AC'rUREHS 
_ For Sale-One four Ron Callender find three Grind­

erH. 'fhey are Dearly new. and in completn order. 
Addrcl:::a·;, T. SAULT, Consulting J�llgincf'r, 

New Hav" Jl , Conn. 

E M. MAYO'S BOLT C U'l"fEH-Patented 
• in 1867-llevised and improved in 1871 and 1872 . 

send for Illustrated Circular. 

NON-EXPLOSIVE. 
----------------------- Dr. F. T. Grimes' Patent Non-Explosive Kerosene 

Moseley Iron BrI' U[B and Roof Co .  
Lamps procluce a deal' brl.&(bt light, "uperior t o  gas 11ght, 
nt an expense of one cent a EIght. A gClHR w�ntcd. EoI' 
circu1al' and terms to Agents, address F. T. GRIMES, WROUGHT IRON BRIDGES, HOOFS , No. 32l East 22nd St . ,  New York City. 
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Shutters, Doors, &c. ROPER HOT AIR Ij Dey Street, New York. ENGINE CO;UPANY, 124 Chambers St. , New York. 

AN EXPERIENCED M ERCHANT of the 
city of Vienna, well connected and wfdely known 

in .Europe, capable of speaking and correspondmg in all 
model'. languages, desires to represent 11r8t class Ameri. 
g��ii1��,
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�[1:���iVor� g���'ed. Address A .  B . ,  P. O. Box, No. 

Manufacturin[ Inlllrovem�nts. 
l o�aleaal·�a?t�}����fy�itLi�d°loel�'��l��n
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This section of country abounds tn farms and large for· 
ests, providing food. fuel, and g }od timber in abundanee, 
nffording a first rate opportunity for any who may wish 
to loeate a manufacturIng enterprise of any kind. and in a community where great advantages and fa.cilities are 
afforded. as will appear upon a persopal examination. 

Address A. B. , Box 3:305, Boston, Mass. 

NEW YORK STENCIL WORKS, 
8" NASSAU S T . ,  NEW YORK. 

Stenclls ot all kinds ; Brass Lab01s for Manufacturers ; 
Steel Stamps find Dies, and Stencil materials. 

TERMS REASONABLE, AND GOOD VVORK 
GUARANTEED. 

''' 00 000 AGENTS WAN'fED to sell 
;) .  " Eureka Shirt j)·ont holdel'. " Every 
ggl�S�I��

,
i�·

OI
�;:'�f����.;. ,<tYJ::,�E Y PROPRIETORY 

AGENTS WAN TED to sell articles needed 
_ by every one. Address PLUMB & CO . . Phil&. .P • .  

ELECTRIC APPARATUS for BLASTING 
_J and Submarine W Jrk, mauufaeturcd solely by 

GEORGE E. LINCOLN & CO. , Room 9, 32 Summer St. , 
BostOll, Mass . 

ConSisting of : 
Electric Batteries of various sizes, 

Electric Fuses of any required length, 
Electric Fuse Head8, detaehrd ,  

COllllecting Wire, Lf.ading ",Vire, &0. , &;c. 
Send for Circular. . 

MACHINERY NEW and 2d-HAND.---
Send for Circular. CRAS.PLACH 

, & CO. , 60 Vesey st. , New York. 

TREE PRUNERS AND SAW TOOLS-
Can reach 20 feet and cut limbS 2 inchfs in diameter, and one lnan can gum, upset and fit a gang saw in two minutes. Sencf �,,' circulars. 

Manufacture'. o;"f 
G. A. PRESCOTT, Sandy Hill, N. Y. 

S CHENCK'S 
WATERPROOF SHIPPING 

CHEAPEST and BEbT. 
TAG. 

90 Ann Street, New York. 
P. O. Box 2564. 
Send toJ' prices and samples. Superior for cOttOIl . WE warrant every Steam Gauge 

bearing our ntllnC and unmuercd above 1210JO 
F O R  TWO Y E A R S. � See Circulars. 

U'J'ICA S'I'EAllI GAUGE CO • •  Utica, N.Y. 

P A. T E N  T E E  S ,  
WIll) WISH TO REALIZE pgCUNIAUY . , benefit fhnu their invclltiOl I S  either by sale of the Ir l'lght8, or  l1<tl't norsllip WIth capitalist'), are inviter! to send for �mr exylanatory clrenlul'. Manv valuable 1,aO{J,r saving mvell�'lOlB are. lying clOnnal1t ",1'lich might l eahze a fortnf!O for th eI!' ownel'S, It bronght pro�)('rly b,efo,re the p�bllc. JD . E, n013.EUTS & UO. , COllsriltiHg Englllcers, 1) 'Vall St.reet., New York 

THI<J Union Irl)n .Mills, Pittsburgh, Pa. The 
. a�ten�lOn of Engl1�ecrs and Architects is called to our �m!1ro,\ fd ,Wrought-Iron Deams and Girders (patent. ed), In WhlqIl the compound welds between the stem and flanges, wInch have 'proved 80 obi ectionable in the old mode of r!laJ,�faeturlng, are entirely avoided, we are pre­pa.re� to fUt'IllSh all sizeR a� terms as favorable as car! be ObtUll:,C,d el�ew�ere. For (;eSeriptiv�. lithograph address Carnegle, K ... oman & Co. UUlOU Iron lv.tllls. PIttsburgh Pa. 

MOLDING, MORTISING, 
TENONING & SHAPING 

rfl A C H I N E S ;  
BAND SAWS, 

SCROLL SAWS 

Planin[ & Matchin[ 
MACHINES, &c.; 

� RAIl,ROAD, CAR, and AnRI-CUL'l'URAL Snops ,  &c. , &c. 
� Superior to any in use. 

J. A. FAY & CO.,  
CI�CINNATI, OHIO. 

Whalen Turbine. No risks to purchaser. Send for 
Pamphlet,t'ree. SETH WHALEN & BRO. ,Ballston Spa,N. Y. 

D A V I S ' P A T E N T  
Pon OP"IEILL'lf'!'.iR PUMPS MAGIC For the Parlor. Send a Stamp for a priee 

JJ;'Il. &011 dIiiII Jist. HA R.TZ UONJURING RE· POSITORY, No. "43 Broadwa! Of any capacity and elevation, withQlut Valves.", For clean New YOl'k .  ' 

RE CORDING GAGS. 
Adopted by the Board of U. S. Supervising' Steamboat 
Inspectors. Simple and Cheap'. NEW YORK STEAM GAGE 
COMPANY, 46 Cortlandt Street, New York. 

THE ONLY MODE of Disposing of Patents. 
See Patent Hight Gazette . Address U. S. Patent 

Right ASSOCiation, 9·:1 Chambers Street, .P. O. Box 4544. 
New York. 

J U S T  I S S U E D : 
NEW, ENLARGED, AND IMPROVl£D EDITION OF 

NYST��iTh'lET��O���NICS, 

MECHANICS & ENGINEERING: 
Containing a Memorandum of Facts, and Connection of 

Practice and Theory : abounding in Valuable Form­
ulm and Important Ioformation concerning a Great 
Variety of Technical Operations. Bv JOHN W. 
NYS1'TI01I, C .  E .  Eleventh Edition. Revised, and 
Greatly Enlarged by the Addition of Original Matter. 
lGmo. Pocket. Book form. Gilt edge.. $3. 50. 

FULLY ILLUSTRATED. 
* ;.:.* For sale by Booksellers generally, or will be sent 

'by lIlail, postage prepd.id, on receipt 01 the price by 
J. B. l IPPINCOTT & Co., Publishers, 

715 & 7 1 7  Jfarket St., Philadelphia. 

RIVE RVIEW Military Academy, Pough­
. __ keeps2::, N. Y. A thorough-going school for boys. 

PAR R 'S 

TECHNICAL GUIDE, 
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Photograph Frames, in all 80 ell"gant, artistic and useI'ul 
home requisites, which can be engaged m by young and 
old of both sexes. Tool Chests for the Child, youth , lfle­
chanic and farmer ; Model UprigJ"!t, Horizontal and Loco­
motive Steam Engines ; Mod el Yaellts, SChooners
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students, and also first steps in C111mrj.stry, being a series 
of 145 select and amusing Cllemicq.l expcrIments, instruc­
tive and entertaining, harmle�s and free 1rom danger j 
��g, ������t\V�gd� fr�

i
�C ai{��l �!tr;l11�� �PO�'�d�

f ���� 
ing f,l00 Scientific I\Iechanic�l Appliances and oyer 225 
Illustrations. Interpsting and bcncfieial to every one. 
Mailed on receipt of15 cents. 

GEOltGE PARR, Buffalo, N. Y., 
llInnufactln-er of ll'Iecuanics' Tools. 

r ,  ��\11i 
IDiEd:c1J� \ G  I ._O/ ____ ��--D 

t1� ') �--- cJ ) �" -' �II,ICATES OF SODA AND POTASII. FIHE, WATER 
and lHLDEW PROO fl' .  :Manufactured bv 

L. & J. W. FEUCHTWANGER, 55 Cedar St. , N.Y. 

P. BLAISDELL & Co., 
MANUFACTURERS O F  FIRS'f CLASS 

ll'lAClIJNISTS' TOQI.,S., 
Send for Clrc

, 
ulars. J�cl>son ijt . ,  WqTccster, l\j:uss. 

water, saud, sawdust, &c. W. B. H UCK, bec. , m  N. 
Front St. , Philadelphia, Pa. 

THE WOODWARD 

S T E A M P U M P . 
Woodward Pat. Improved Safety Steam Pnmp and Fire 

::S���1�
t
't��oi{pJ��:��ft�¥:����I!��.0��iJ!�8�qfcft�t 

Factories, and Public Buildlllg8 heated by Steaml Low Pressure. Woodward Cu • •  76 and 78 Center st' 1 N. Y. 

SAVE 20 DOLLf1RS. 
BUy th� CELEB1U T'ED \VII"S ON SJl t'T'i"LE 

SEWING :!'l ACHINE. rrhe bf.'st jn ", h0 ,"Vorhl. 
For Sa1e Even�where. AGENTS W ANTEDin  unor .. 
cllpjed Terr;tory. For IUu tl'nted Cifculfl.!'s. Address. 
WILHOX SEWING MAOUINE Co • •  Clevel nnd, ,�. ; St_ 
l�ouili, Mo. ; Pbiln.J Pa. ; or, 70'l' B roadway, N. Y. 

AGENTS, LOOK ! Genteel Business. Most 
attractive little article. Everybodywunts one. Our 

agents are surely making)B3 to $20 {) ailv. Send Stamp for 
Circulars to CHUHCHILL & TEMPLETON,74 TI'dw'y,NY 

8}' I:' :11 �I] I� I �i i�'H�E�uE;�1�; ton, Mass. 

LOADSTO�E, Bloodiitone, FluOJ ic Acid 
_ . Asb('sto.: ,  Bismuth, Cadmium , Platina Antimonv &, NIckel Metals-Oxide of :Mangane�e, 'l'nngst(�n or ""Vol­fram Ore, Black Lead

W
a:ffre, etC' .. , Ptc'
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·n]' Sal e  in any 
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ii'e�Y�j.:' J . . FE UCH l'WA GER, 55 Cedar 

I !GIlT GREY IRON CASTING S-all ..J kmds made to orclf'l' llromptly. Light Cast Goods a Specialty. LlVINGSTON & CO. , Pittsburgh , Pa. 
Highest Premium awarded by Americ.an In�t. Fail', 1871. 

C A U T I O N .  
Purchasers and consumers of PRINCE'S MRTALT .. TC PAINT will please ;" CC that ea: 11 paclwge has our trade mark, and name on tho side, as 31ineral and other worth ­�e8s paints u,re frequently 1'010. upon the merits, and otten 1ll the mj.me of PRI�CE'S l\1ETAI .. LIC, to the gTcat loss and 

�fi�!JC�
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� WASS��I�:;�1���tJ;g:�,S9t�l8e��r ��� . N:,�i:�·k� 

BUERK'S WATCHMAN'S TIME DE-
TEC'l'OR.-Important for &11 _argo Corporations and Manufacturing concerns .. -capahle OJ: controlling with the utmo�t accuracy the motIOn of a watchman or patrolman ,  a s  tIle eamo rcathes difr'trent stations of hlf bcat. Send 1'01' a Circular. J.  E. BUERK P. O. Box 1 ,05'1 BostOIl l\-Iass. N. B.-This detector 18 covered by two U. S. PateDts. Part�es using o� selling thcsq lIlstnlIT1\mts without u.utho· rlty from me wlll be dealt WIth aecording to law. 

S����AIN�!�;:I!��, 

We are making Steel ell-StingS. SUl00t1t� True,Free freut POl"osity, capable of receiving Very High Pol. Ish . Can be Forged or Weltled easily as Unr Steel, and StroYJ(utii Fors e(l Steel . bend for Circular. PP'tI$B U �GII STEEL CASTING \!O. , Pittsburgh, Pa. 

WOODWORTH SURFACE PLANERS, $125. 
Woodworth Planers and I\Iatchers, $350. 
HILLS & HOAG, 32 Courtlandt St . .  New York. 

STEEL CASTINGS To PATTERN ; tensile strength equal to 
wrought iron ; wi�l rivet over, bend, or case harden. Heavy wOfl�a;l\'h";; pr���sphil;�I�I�I� ;t�W�;�rrork .  

You ask WHY w e  can Sf"ll First Class '1 Octave Pianos fur 
S290 ? We auswer-It C(}S!li 
�i1l:n�h��ldt3�grt;;u�y�k:g�II\�S��� 
of whom make lOG per ct. profit. 
We have no Agents, but ship 
direct to families at F'actory 

����' ��r�1�l�fr��:(1�i��1J.'1e:ri� 
which we refer to rOO Bankerg, 
lferchfLnts. k�. (�(lme of whom 

you. mfty know) usIng our Pianos in 40 StfltCS Ilntl TtlTritorlE'R. 
U. S. Plano Co . . 865 B roadway, New Yo,·f<. 

GREAT REDUCTION IN PRICES 
OF L E  COUNT'S PATENT HOLLOW 

Iron a��1:fe�I�
OGS, and his Machinist Cl amps of both 

1 set of 8 dogs, from % to 2 inch, $6 '50. 

IO��Sb�;������� ������lyi�i�C
�ll�rB[.luSS tuo}, whieh b as 

Send for latest circular. 
_____ -.:(J •. _�.J .. �� COUNJ" _Soutll�_or"'alk, �_o"_n.: 

Machinery, 
Wood and Iron Working of every kinel. I,eather and 

R(��t�lpt�t8f,�&E8�:1?�ei{�1�:�:b�1�
b
�

i
�tfifet:Je��R. N. Y. 

Machinists' Tools. 
'1'11e lal'g�st and mo�t com.plcio as�ortmellt in this coun· 

try, lliilnutacturcd hy 
NEW YORK STEA}'I ENGINE COMPANY 

121 Chambers & 103 Reade Streets, N ew'York . 

Cold Rolled Shafting. 
Best ar:d most perfcct. 1?haft;ing . evcr !Dude, constantly on hand 111 lar,ac qUU}1tlt1 CS, tnl'l1 lHh0(l In any lengths up to 21 ft. Also, Pat. Coupling anfl Self- oiliag- adjustable Hangers . GEOHGE PLACE & CO. , 

121 Chambers & 103 Reade Streels, Ne� YorJr�_ 

Sturtevant 
Of every size and deseriptio�l, constantly on hand, 

GEORGE PLACE & CO. , 
____ l�Eamb��_� 103 Reade Streets, New YorJ,,� 

Good 2d Hand Machinery for SaID . 
One  2S in. 6 Roll Clncinnutl Double Sur;ucer and 

]\latc11e1' " . . . . . . .  ' . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  " . 
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.��: : : : : :  : : :  : : : : : :  . . .  One 24 in. 4 Bon Ball f..urfacer . . . . . . . . . . . . . . . . . . .  : : : 

$1 ,000 
350 
250 
225 One Good Rogers' Power Mortising Machjne with Boring Sha�o {VER; "i'A'ri,'l'E'R' &: CO:," . .  , . . . 200 

3003 Chestnut St. , Philadelphia ,  Pa. 

Canadian InYentors, 
Under the new Patent Law cun obtain patents on th 
same terms as citIzens. 

For tull particulars address 
llIUNN &; CO., 

37 Park Row. New Yori!:o 

© 1872 SCIENTIFIC AMERICAN, INC



Subscribers-Who wish to have their vol­
umes bound, can send them to this office. The charge 
for binding is $1 '50 per volume. The amount should 
be remitted in advance, and the volumes will be sent 
as soon as they afe bound. 

B A I R D ' S  

FOR PRACTICAL MEN. 
:Mv Hew revised a n r'l  enlarged Catalogue of PRAC · 

TICAL AHIJ SCIENTIFlC UOOKS, eomplflte to April 
1 1812, 96 pages, Svo. , will be sent, frce of postage, to 
any one 'Yllo will favor me with his address. 

HENHY CAHEY BAIRD, 

406 W ��Yfl�'}i�0P.��W���hia. 

Mechanical 
D R A  W I N G . 
THE PR A CTICAL DRAUGHT SMAN' S  
Boole o f  IN DUSTIUAL DgSIGN, anci AJaehill ist's and 
En,rineer's Drawing Compan�on ; formiug" a complete 
(�oul'se of Mechanloal Engineering and ArchUeetural 
Drawing. From the French o 1'M. At'mcngand the eldel', 
Pro tessor of Dc::.ign i ll the Conservatoire of Art and In­
dustry, Paris. ftnd M�l. Armcngau<l t ile younger, and 
Amol'oux, Civil Engi f lccrR. Hcwritten and ttl'l'aogn(] 
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mechanism Ot' thl', day. By VfllliaTIl .John£on. Assoc. lnst. 
C.  K .  ErtHnr of a Tile Practical Mechanic'd J ournal. " 
A n'ew Edition. 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10. 

Among the contents are : -Lineur Drawing. 1Jdinitions 
and PI'OlJlcm�, Pl ate 1 .  Applications ,Designs for Inlaid 
Pavements, Ceilings , and. Balconies, Plate f1 Sweep�t 
Secti ons, and Moldings, Plate III . 1£1rmentary Gothic 
l?orms and Uosett �s, PIUW IV. Ovals, Ellipses, Parabo· 
l as, and Volutes, Plate V. Rules and PractIcal Data. 
Study of Proj ections, Elementary "frinciples, Plate VI. 
Of Pri'3ms anti other solids, Plate VII . Rules and Practi­
cal Dllta. On Coloring Sections. with Applications-Con­
ventional Colors, Composition 01' Mixture Of Colors, Plate 
X .  Continuation of the Study of Proj ecti ons-Use of Sec-
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S trength of MatJrial • .  Rcsistance to compression or cru:-hw 
ing forct' , Tensional H2.sistance, llesh�tance to flexure, 
Resistance to Torsion, Friction of surfaces in eontact. 

The Intersection and Development ot' Surfaees, with 
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intersection of suri'ar:cs-applications t 0 stopcocks, Plate 
XVII. Rules and Praeti cal Dat:1-Steam. unity of heat, 
heating surface, calculation of the dimensions of �oilcrs 
dimensIOlls of tire gra.tes, chimncys, safety valves. ' 

The Study and Construction of Toothed Gcar.-IllVo. 
lute, cy.cloill ,  and e

r
icYCloi<1, Pla ' es XViII . unu XIX. 
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and pinion in gen.!', Fjg. 4, Plate XVIII . Gearing of a 
worm, with ll, worm-wheel, Figs. 5 Bnd G, Plate XVIII. 
Cylinder or Spur Gearings, ]?late XIX. Pract,iclll delinea­
t ion of a couple of Spur wheels, Plate XX. The Delinea­
t ion and Constrnction of 'Vooden Patterns for Toothed Wheels,Plate XXI. Rllles and Practical Data-Tsothcd 
gearing,angular and circumferential velocity of wheels. 
dimensi.ons o r  geal'i�g, thiclrnesB of the teeth, pitch of the t.eeth, dlmensions  of the web, number and dimensions of' 
the arms, wooden patterns. 
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l
�!� trlvances for obtaining differential movements-The de� lineation of eccentrics and cams, Plate XXV. Hnles and PractlCfI,l lJata. Mechamcal worl{ of f'ffect the simple m::chines ,  center of gra,:,ity, �:m estimating the pc. war of 

��ldigg,1�ci�n���t�������ti�!\ I�:ce��
e brake ,  the t'cLll of 

Elementary Principles of:5hadows.-Shadows of Prisms P.\'l'amlcls, and Cvhnrtcrs, Plate XXVI. -Principles ot.' Shading, Plate XXVII .  Continuatton of the Study of B,hndows. Pl ate ,XXVIII. Tuscan Orde r' ,  Plate XXIX. hules and Practical Data-Pumps,hydrostatie prinCiples forcing pumps, l!tting and forCing pumpSl, the hydrostatic press. 1Jydrostat�c�1 calcu�ations find da a, dlscharge )f w!lter,t�lll'Ough d�fterent orlfices,gaging Of a water course of umform sectIOn and fal l, vploClty of the bottom of water courses, ealculations of the discharge of water t�roug:h rf'f',�atlgular orifices of' narrow edges, calcula­tIOn 01 thS d13charg;e of ,,:ater through Overl:lhot outlets, to rl eterm,n J  the WIdth OI an overshot outlet to deter­mine the (l0pth of thc outlet, outlet with a spout or duct Applic:1tion ot' Shadows to Toothed Gear PI'lte XXX· Apl?llCati.oI� of Shadows to Screws, Plate xxxi. AppU: ea"\ 1011 of Sha{lows, to it Boiler anci its Furnace, Plate iiifii. Shadmg m black. Shading in COlors, Plate 
'FlIu L- �lCting a�d Sh aping of Masonry Plate XXXIV Hulss and Pl.'ilct�cal Data-Hydraulic moto rs undc;s;bot w�tel' w�le('}b , \vltll plrtl}c floats and a circnl;lr channel, WIdth , dIameter, velOCIty. llumbf'r, and ca.pacity of the bue�et;;\, useful effec� Of. the wa�cr wheel,overshot water wl�('dH. waLer wheels WI th raclIcal flouts , w ater wheels 
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urved buckets, turbmes. Remarks on Machine 
'File ,Study of l'{facl�ine1:Y and Skctching. -Various ap .  pheatl;H1S �nd eo!:ubmatlOll s. The Sketehing ofMaehin_ cry, . P.tates �XXV and XXXVI. Drillin'''' Machines ' Motl ve l\1achmeH ; ·Water wheels-Construction nnd set: tmg· up of wnter wheels, delineation of water wheels rlel'lgn of a water wheel. s lretch of a wiltf'r wheel · Over ' 

stJOt 1Yatcr 'Vhe,als, 'Vater Pumps, PJat'e XXXVII
­

S te�m }��tor8 i HIgl! nressurc Exnansivc Steam Engine: PlateH. XXXVIII, XXXIX, anti XL. Details for COll­structiOn), Movements ut �he DistribUtion and Expansion Valves. hules an.d Pract�eal Da�a-Steam engines ; Low pressure c0.n(�enslllg eng.n�es . wlthout expansion valve, uynnc;tcr ot pIston, velocitles., steam pipes and passages ::q� pI�e a�d conde�sel', cold· water, and feed pumps: lll�h�plessu�l e e-xpal!sIve engines, medmlU pressure COll-
g�
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1
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tcam-engine. conical pendulum 
. O l)liSlue �l·ojecti.ons. -Application of rules to the de� hneatlOIl of an oSClllating eYfinLl('r ; Plate XLI . 

Pl��6
]p.L

iI .
perspectlve .-Pnnciplcs and applications, 

Trlle Per3pective. -Eli'mentaryPrinciple£.l. Tllalte XI HI Applil'ations - �lo�!r !Uill d�'lvcn. 1Jy belts, Pl:1tes XLIV aUf! �LV. De�c� l�tlOn .of the mlll, represent:Jtion of the mill In perspectIVt' , hotes of' recent improvements i tl flour mil,ls, Schieh'.'s 111m, Mullin's H riog millstone " B'1r'­ne.t,t'� �.i1l.llstone, Hastie's al'rangament for drivlng miU Curne s Improvemeuts In millstones . Hules and Pl'act1� cuI Data-\Vor1>.: perforll1e(i by various machines flour millf; ,  saw mills , veneer sawing maohines circuiar 'saws Examnles of lin ish cd Dl'(l,wing� of Mach·inerr ...... Platc A' Ba}auce w9 tcr meter j flate fl,  Engineer's shaping ma� chme i " Platos C, D. E. ExpI oss looomotive engine ' Pl:;lte � ,  Wood planing machine : Plate G, 'Vashin ·ma! .dune fOT ... piece goods : .. Plate H! Power loom : PI�te I . �i��!:X SlJbam bOIler ; I late J, Duect- acting marine en. 
D r' awing Instrnments. !rjif" f'lle above, or any of my Books sent by mail, free of postage, at tllf� punlicntion prices: My CATALOGUE OF PRACTIOAL AND SOIENTIFIC BOOKS �6d(fr.��;.S' 8vo, sent by mail, free of postage, to a-d-j 

HENRY CAREY BAIHD, 
INDUSTRIAL PUBLISHER, 406 WALNUT STREET, Philadelphia. 

Reynolds' 
TURBINE WATER WHEELS. 
The Oldest and Newest. A:! others, 

only imitations of each other in 
�helr strife after complications to 
confnse the public. We do not boast 
���a���

t
!��;g�t�:F1���� �

ta
:�;�; 

tiful pam�hlet free. GEO. TALLCOT, 
96 LIberty st. , New York. 

Gearin&" ShaCtinIC. 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLA.NERS 

And Re·Sawing Machines, Wootl and Iron Workinjl Ma-

g�N1FM:it��l;�n. ��
i
�:"a��Ci18 i?:e�tlBt.�We��y<;'��� 

UNIVERSAL WOOD WORKER, 
HORIZONTAL AND UPRIGHT BORING MACHINES. 

McBETH, BEN TEL & MARGEDANT, Hamilton , O. 

G REA'f SUCCESS of the HYDRAULIC NE W PA TTERNS. :J" ROTARY GOVERNOR on Water Wheels. It gives 1\ ,f' "\CHINISTS' TOOLS-all sizes-at low prices. 
�;<act speed uncleI' all changes. SILVER MEDAl.S awarded. j l'u, B .  & H. J . GOULD, 97 to 113 N. J. R. R. Ave . •  
.L'j O pay Llll tested. J. S .ROGERB, Tr. , 19 Johll st. , Boston. Newark, N .  J .  . =:3 

WASHOE TO OL MANUFACTURING CO . , 
Cor. of Park and Co llege Places, Ne'w ¥01'k. 

� Manufacturers of the CELEBRA.TED " W ABHOR " ADZE EYE PICKS, adapted for RAILROAD, COAL, and 
:MINING COMPANIES. 

! I o i l l '  III 

Il'.W" AWARDED THE FIRS'£ PREMIUM, AT THE FAIR OF TIlE AMERICA:!f INSTITUTE IN 1868, OVER ALI� COMPET�  
ITORS. Comparison invited. Competition challenged .  Seuu for circulars. 

!]Vo Electro-Platers. 
BATT ERIES, C HEMICALS, AND MA'fE­

manu�ci��eJ���t:o�� ����i<fA
t
�s

b
IPltL,f ����¥;�i��� 

ing ElectriCian, 19 Bromfield streot, Boston, Mass. Illusw 
tratea catalo.L!ue sent free on application . .  

STAVE MACHINERY 
And WOOD WOR I'll PLAN ERS for 12 years a specialty. 

T. H. RICKER & SONS, Harrison, Me. 

Buy BARBER'S BIT BRACE . 

OTIS' SAFETY 1!0ISTING 

Machmery. 
OTIS, BROS. &; CO. 

No. 348 BROADWAY. NEW YORK. 

li'i(lga/J�a Steam P'U'I"J'I.'P 
GRAS. B. HAHDICK, 

_________ -c23:..A.=-d"'am_s_s.:.t....:. . . Brooklyn, N. Y. 

AUSTRALIAN COLONIES. 
BENCRAFT & S1IITH, Solicitors and Patent Agents, 

Melbourne, Vietoria. AgenCies in all the Colonies . 
References-.iYew York : John Stephenson & Sons. 

Melbourne : United Stfttes Consul. 
Powers of attorney to Chnrles Chichester Bencraft. 

�-;A:M:EO:JSlr 
UNITED STATES WATCH CO'S WATCHES. 

RE PORT O F  J U DG ES 
TO THE GENERAL OOMMITTEE 

CINCINNATI INDUSTRIAL EXPOSITION ' 
GENTLEMEN-The Judges appointed to examine into the merits of the articles con­

tained in Class 10, beg leave to make the following report : 

Price Lists furuishod the Trade on application, inclosing business c&rd. For sale by t1:o T"�dc g01l0r811y. 

Ask your Jeweler to see tho MARION 

W A " C 
BEWARE of worthless imitations

-
with which the count1"l/ is flooded. To avoid impo-

8ition, see that the words MARION, N. .  J., are engrave!/' on the pl:r.te over. the llfain-Bpring 
Ba1'rel. All others are spurious. 

WHOLESALE ROOMS 
OF THE U n ited . States Watch Co., 

GILES, BRO. & CO. GILES, WALES & CO. 
�8 d} 8{;_State St.� CMcagQ� _Ill. NQ. :1.8 lJIaiden LaneJ New York. 

WOODBURY'S PATEN T 
Planing and Matching 
and Molding Machines,Gray & Wood's Planers,Self·oiling 
Saw Arbors, and other wood working machinery_ 

S. A. WOODS, ! 91Liberty street ,N. Y. · 
Send for CIrculars. 1 67 Sudbnry street. Boston 

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

ardson s Patent Improved Tenon Machines. Nos. 24 and 
26 Central, corner Union st.).. 'Yorcester, Mass. 

WITHERBY "UGG. & RICHAIIDSON._ 

Milling Machines. 
STANDARD, UNIVERSAL , INDEX A�J) 
kist �I��:�'O:'k����Ki��

r
js�bd cr�l�nrjl���[e� 

d
c
e
:��po��� 

to the BRAINARD MILLING MACHI�E COMPANY, 80 Milk 
Street, Boston. Works at Hyde Park. 

'R ICHAIWSON, MlmIAM & CO. 
Manufacturers of the latest improved Patent Dan, 

iels' and Woodworth Planing Machines, Matchlllg, Sash 
and molding, Tenoning, Mortlsing, Boring, ShalJtng, Ver­
tical, and Circular Re- sawing Machines, Saw Mills , Saw 
Arbors, ScroL Saws Railway, Cut�o:ff, and Rlp-Baw Ma� 
ChineS

k
SPoke and Wood Turning I.-atlles, and. various 

other iude of 'Vood-working Machinery. Catalogues 
a.nd price lists sent on app1ir.atioll. Manufactory, Wor� 
cester. Muss. Warehonse. 107 Libertv st. New York. 17 1 

S HINGLE AND BAHRl<JL MACHINERY.-

�in�!�r��1��t �;J" tcrt1�1��s��
i
lll:0,as�n�f:

d
jFe�£lJ�g 

and Stave Jointers, Stave E�lnali7.ers, Heading Planers 
Turners, etc. Address TR.l!i\ OR & Co. , Lockport. N. Y • 

PUl\tTI:> § -For Description, Price �. ..... it Lists etc. , of the Best Centritn .. 
�

l Pump ever inven ed� with Overwhelming '1' ':s<:imuny 
If /��!:

v
il�X'£'8. 

f
�fs�'trd

l
b��

r
�:����lv�l?�. �� �. ) to 

LATHE CHUCKS-HOR'fON'S p4-TEN'r 
. . from 4: to 36 inches. AIBO for car wheels. Address E. HOWtON & SON , Windsor Loc.kP . Conn. 

MODELS FOH THE PA'fEN1' OFFJCB, 

MAc:iI��x8g�:�f9
n
�����;

c
�l.

n
��:t1���:���·r Y3k,��� 

St. A special shop for Patent �{odels. Many yeare expe­
rience. Refer to Scientific American Office . 

Wood and Iron Workin[ Machinery, 
Gauge Lathes for all kinds of handles and Cabinet Ma 
�:��

s 
����ine��

a
Jra��

c
��d

e
Shi;�fc kl�R�l���f,r�i�� j e1{cey 

Add
li�

s
il�

r
����'i;� & VAIL. Lockport. N. Y 

PATENT IIIIPROVEU 
VARIETY MOLDING MACHINERY 

A nd Adjustable 
CIRCULAR SAW BENCHES. 
For Machines and information. address 

J. P. GROSVENOH. Lowell. Mass. 

SCIENTIFIC AMERICAN 

For 1872. 
A year's numbers contains over 800 pages 

and makes two volumes, worth as a book of 

references, ten times the subscription price 

EHGBA VINGS 
by our own artists, will not only be given, of nIl the best 
Tnventions of the day, but especIal attention will also 
be directed to the description and illustration of 

LEADING MANUFAC'rURING ESTABLISH. 

MENTS, MACHINES, TOOLS AND 

PROCESSES. 

Inventors and Patentees 
will find In each number an official List of Patents, to­
gether with descriptions of the more important Inven­
tions. We shall also publish reports of decisions III Pat­
ent Cases und pOints of law a1fecting 1he rights and inter 
ests of Patentees. 

THE NEW VOLUME OF 

commenced JANUARY FIRST ; therefore, now I s  the 
time to organize Clubs and to forward subscl'iptlOII8. 
Clnbs may be made np from different post ollices . 

TERMS FOR 18 "2. 
One copy, one year 
One copy, six months 
One copy four lllOnths -
C 1 Ten copies, one year, each $2 .50 LUB RATES Over ten copies, same rate, each 
One copy of Scientific American for one year, and 

.3.00 
1.50 
1 .00 

25. CO 
2.,0 

one copy of engraving, " Men of I)rogress," 10. CO 
One copy of Scientific American for one year, 

and one copy of. " Science Hecord," 
Ten copIes of U Science Record," �nd ten copies OJ. 

4. ('0 

the Scientific American for one year 85. 00 
CL UK PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copIes, at the foregoing club rates, will be entItled to one 
copy, gratiS, of the large steel plate engraving, " ' Yen o t  
Progress. " 

Remit by postal order, draft ()r express . 
'1'he postage on the Scientific American is five cents pcr 

quarter, payable at the office where received. C anada  
subscribers must remit, with suoscdptioll, 2 ::1  cents extra 
to pay postage . 

Address all letter' . and make all Post Ollice orders or 
drafts payable. to 

MURK & CO" 
37 PARK ROW, I� EW YORK 

© 1872 SCIENTIFIC AMERICAN, INC
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Advertisements will be admitted on this page at the rate qf 
$1'00 per line for each insertion. Engravings malt 
head advertisements at the same rate per' line, by meas-

BUSINESS WANTED. PARTIES WITH CAPITAL and Mannfacturing faclI!· ties would like to arrange with some party who ba.s a first claf.:s Sewing Machine with late improvements (or any other invention of res 1 uti1it:O for the manufacturing and introducing the same. Address BUi:lINESS, New· buryport, Mass . 

V ALUA.BLB TOOLS. 
CLOSING OUT SALE OF THE VVOODRUFF &; 

BEACH IRON 'WORKS PROPERTY, HART­
FORD, CONNECTICUT. 

_�.:t,�!'�Mefl'�:�lt'f. ���IE:Ii':' �J'W.i't�rJ:e'hh��� rigbts-Up and down feed-Tool raised on back stroke­Cross head raised and lowered by power-Weight about 77 Tons. In good order. One Large Lathe-Swings 72 in. over shears-Turns 
38� feet between ceuters-Screw feed and Screw cutting gears, with cross feed. Can easily reduce shatt 2% in. each revolution . Nearly new. Weight about 31 Tons. Also , a large stock of smaller tools. HENRY B. BEACH. } JONATHAN B . BUNCE, AGENTS . 

RANSOM SYPHON CONDENSER perfects 
and maintains vncuum on Steam Engines at cost of 

�::� t�����;li��ci:��,:�go� �fr ��:P�cu3�dPt�n2;.as� WILSON, 51 Cbardon St . •  Boston, for a persenai caU. or the Company, at Buffalo, N. Y. , for a circular. 

Diainond=Pointed STEAM I)RIJ.4LS·; 
THE adoption of new and Improved applica­

tions to the celebrated Leschot's patent, have made 
if8�eKdr£i{'II'i1�G:nllth:�p���I':.:I�e�v��ci':,��;tY"r?J economy are acknowledged bO� in this country and Europe. The Drills are bnllt of various sizes and pat· terns ; WITH AND WITHOUT BOILERS, and bore at a uniform rate, of THREE TO FIVE INCHES PER MIN UTE in hard rock. Tbey are "(I.apted to CHANNELLING GADDING, SHAFTlNG,:rU"'NELLING� and_oJlen cut work •• als,!! to DEEP HORING FOR 'tESTING THE VALuE 0,,' MlNEB AND QUARRIES. TEST CORES taken out, showing the character of mines at any depth. Used either with steam or compressed air. Simple and durable in co».struction. Never need sharpening. Man­ufactured by 

THE AMERICAlil DIAMOND DRILL CO., 
_______ ..:N:!!!o:. • ..:8:.1:.....:1.lb .. rtv "'t., New York 

D famonds��;- Carbon 
��:��gg o�lftrb��8, f��ii:���cl�, :��n���o���!ll�r��it�� steel and paper calender rollers, und for sawing, turning or WO'l'J8'tfN'tD�hi�1�oN�'61ZJ�!:�:gt��f.DJ;,w York. 
NASHVILLE INDUSTRIAL EXPOSITION 

��c:a:�'ir1i���E?r;�V��T10f6Sju�ir�1��iS ' PRO· 
Exhibltors throughout the irnlted States are invited to attend and contrjbute specimens of their productlOns. Splendid Exhibition Rooms, Power Halls, Art Galleries, and Conservatories, are prepared, and all needful facili· ties for dlSPla{ing thenR"0ductions of the country are 

���f��t;d �sta�1�1 �,�r��ie�Ja��: d�OrY���::������ 
f���og��ig�o��e��r�rs�t��g���r�;r!��e�lh��t��;tio� rate of travel and transportation are being-made throngh­out 'the country. ' For full particulars, address 

R. A. CAMPBELL, See'y. C. R. PARSONS, Prest. 

A. S. CAMERON & CO. , 
ENGINEERS, 

Works, foot 01 East 230 
street, New York city. 

Steam ' PumDs, 
�1�aJ'��ff. to .every possi · 

Send for a Price List. 

r-rODI) ' &  'RAFFE:aTY:, " Manufacturers oj 
l Steam Engiues,. Boilel's, Flax. Hemp, Tow Bagging, Rore and O·akmll Maohinery. Steam Pumps and Govern· or� Ilways on hand. Also A¥entst'or theNewHaven Man· 

�(:lC�W:!�fi��i'� �u�c����tl��I?OO�:d , �t':b'�s1�t:;;��� gines. Warerooms. to Barclay st. Works ·PaterRon. N . • 1 

IRON STEA ,UI'!HIP B U I LDERI!\. 

NEAFIE & LEVY, 
PENN WORKS, MARINE ENGINE�L BOTLERI'1. AN I I  BUILD ERIll OF COm,PO UND ENGINES, 1'1lILADELPRIA, P A. 

A G O O D  C O M P O U N D Microscope, 
Of 85 diameters or 1200 a rea w!ll be sent bY mall, on receipt of Three Dollars amt Seventy. five Cents. W. Y. McALLISTER, 728 Chestnut St. , Philadelphia, Pa. 

STEEL TAPE MEASURES, 

'Mathematical Drawin[ Instruments, 
SPY GLASSES, SPECTACLES, 

MICR08COPES, &c., &c., 
For Sale by W. Y. MoALLISTER, 

728 Chestnnt Street, Philadelphia, Pa. ur Catalogues sent without cbarge. 

THE ROCHESTER TURBINE. 
OUR WHEEL Is the strongest, Simplest. and best in 
ort�:t T�����e�!��a� V��f;f��t;t:W�t�res� �\de��: rested by James Emerson, of Lowell, gave 84'60 per cent. Send for circular . ROCHESTER TURBINE WATERWHEEL MANF'G COMPANY. Rochester, N .  Y. 

RISDON'S IMPROVED 
Turbine Water Wheel. There are now several hundreds of these in successful operation. Their simple and tight gate, and tlleir ecouo mlcal use of water at all stages of the gate, makes them every where liked. One of these was tested by J ames Em� er�1l'/JH?F'O'ihrtltvesIX ONE. HUNDREDTHS PER CENT. Send for a circular. T. H. RISBON & CO . •  

Manniacturers of all kinds 0��i\\¥a02�rD.�;�a�'if��: cnlar Saw MIlls 

IRON PLANERS, ENGINE LATHES, 
Drills. and other Machinists' Tools, of superior qualM ity, on hand[ and finishing. For sale low. For Descrip­tion and Pr ce address NEW HAVEN MANUFACTUR· ING CO. , New Haven. Conn. 

First Premium (Medal) awarded in 1870, and endorsed by Certificate from the Amer­
ican Institute in 1871 , as " The Best Article in the Market." rTRE ASBESTOS ROOFING Is, not a temporary substitute lor a roof, but is a substantial and reliable material which can be safely used in place of tin, slate, etc. , on steep or ftat.roof� in all climates, and can be easily and cheaply transported and applied. Also manufacturer of ASBESTOS ROOF lJOA.'rING, ASBESTOS BOILER FELTING 

ROOfing and Sheathing Felts, Boiler Scale Preventive, Silica Paint, ACid, lfaterJ� and Fire-proof Composition8, and dealer in A8be8to8,A�PhaltUWnd GENERAL ROOFING MATERLo\.LS. Descriptive J:"r�mpblets,Price· Lists,&c. , by mail . 
�� �nsi!t�rIt61�lnr�tioJI��'!�f �rt:;.��t�I���M���· c��,S�t��ISHED IN 1858. ) _ 

SPECIAL NOTICE. 

Thes::l�����y��,/!�ft�0&5��;;:ry �;����J:'lfTchi-nery are thi8 day advanced, as follows : 
Tbe Tanite Co. 's Saw Gummer . . . . . . . • . . • • . • . • . • . • • • . .  $15 " H U No. 1 Emery Grinder. . . . . . . . . . . . . . . 00 u u " , h . . l i on Table. . . . .  50 No;, 2 • • • . • . • . • • . • • . •  50 on Table . . • . •  75 No. S .. . . . . . . . . . . . . . . . .  110 Diamond Tools . . . . . . . . . . . . . . . . . . . . . .  15 
a�h�u����:� t���tfeera�A�v:����l����!:�:ie�[s ¥ne!�l� additions to these Machines, necessitates tl'le above ad-
�l�r;eeS a�eO\h�t�sl�:�g�l�f i�i�h:d�����t:h�:��h�t¥C�: 
��t !r"c1i�r��k}o�oEc:t��g��:�{s��g ����hi���I�Y Grinder is supplied (in addition to the two ordillary Rests) with one of our improved adjustable Face Rests, and one of our improved adjustable Side Rests . These Rests .aar��s�et at �nIM¥l'l.hTE CO , Stroudsburg, Monroe Co. , Ps. 

VE!lEEIRS, 
H A R D W O O D B O A RD S ,  

Large and choice RssortpIent 01 
!,)lENCH BLA�K

u:G¥II� f�;
OINE. THUU 

D{)VSST1�ttM� ,}!IMliEntF��"N��'lS��OARDS AND PLANK. pr Send rnr catalogue and price Hat. G. W. READ & Co.,170 & 172 Center St., N. Y. 
Factory, 1861 0 �OO Lewla at. , between 5th and 6th st •• 

Swain Turbine. 
,"Our Low-Water Wheel from this on" 
W ILL DO TEN PER CENT MORE WORK . on amall streams, III a. dry seasoD, than any wheel ever invented. Gave the best results, in every respect, the Lowell Tests.' , For Report of tests at Lowell, with Diagrams and oles of Power address 

THE SWAIN TU.KBINE CO., · 
N ..... tb CbeilnllfoJd. 'II a8li. 

1'I:IA.CE\I�EBY, :1 
Sal"e .. , and Mecllanical Snl.plies, 

A. S· & J. GE AR & CO. 
56 Ie 62 SUDBtn\Y S'I'REE'I', BOS'I'ON, MASS. ,  I 

A New and Valuable Boot. 
THE . 

]),OR 

1 8 7 2 . 
Being a Compendium of the Sclentillc Progress and Dis­covery of the Past Year. 400 pages, octavo. 100 En· gravings, Steel Plate and Wood. H�nd8omely b"c':,�t i2� Fo��ll�e 2�\;��: itut�� �Ig�:�y,.u��lf Ushers, 37 Park Row, New York, Ofiice of the SOIENTIFIO AMERICAN. 
n�W��e6i ��� l�:gi��t :u�j�E:se!��Se��;t������;f�l��o science, that have occupied fUbliC attentioy. duting the 
��:k�e1�rdUl;h�h¥��fc1��, °wilge1lrtfs���iY�t�r;I��;a�r���� The LEADING DISCOVERIES, facts, and improvements, in Chemistry, Mechanics, Engineering, Natural History, and the various Arts and Sciences, are recorded and inU8� trated. Sketches of prominent scientific men, with illus� trations are given, and among the portraits are those of Faradav, Murchison, Darwin. AgaSSIZ, Huxley, and Hers­chel. The Mont Cenls Tnnnel, the Hen Gate workS, the Brooklyn Suspension Bridge, the Hooaac Tunnel, the St. Louis Bridge, the United States Patent Office. and other works are illustrated A large amount ot usefu1 1nformaM tion, tables, descri�tlons of 1m:p,rovements, with engrav-
l�r.reW iA�e�!��e�r���n�'h�uIIb�a��O� ��a"c';,e I�f ���� library. Sent by mail to all parts of the world, on receipt 01 price as above, with the postage. Address 

MUNN k CO., 
O:Hice ot SOIENTTFIO AMERICAN, 

_______ 37 Pa�k Row. New York citY. 

I BEACH'S SCROLL SAWING MACHINE. 
Agents wanted In every lar�e city. Send for cireu· 

��r. adG� rJ���!�til. f�li�dYl� 90 r8�{lg�iSr. ,� e�a��;�: 

ear T. V. Carpenter. Advertising Agent. Addr'es hereafter, Box 773, New York city. 
ASPHALTE ROOFING FELT. 

A WELL tested article of good thickness and durability, suitable for steep or flat roofs j can be �plied by an ord1llary meehnntc or han� laborer. 
te:'de�OEa�1i�;��� 9 TIge;t;nlt;�:et�ON�Y. �· M RTINt 70 

Union Stone Co. ,  
Patentees and Manufagturers of 

ARTIFICIAL STONE k 
and ��II�i!f �o!';.����hee Machinery ano Tools. Send for circu lar. 

2t�U�r,��rNrel.8S. 

L. W.Pond---New Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of an sizes ; 
Ml11i�ejli��in����:a����' ���t ��lt:�i;nfia:Ndp��g��� and Shears fer Iron. 

Ott ce and Warerooms, 9S Llberty st. , NewYork ; Works at Worcester, Mass. 
A. C. STEBBINS, New York, Agent. 

American Saw Co . , Manufacturers of 

And Perforated CirCUlar and Long Saws. Also SoHel Saws of all kindS. No . 1 Ferry st. , corner Gold street New York. Branch Office for Pacific Coast, No. 606 Front street, San Francisco, Cal. 
FOR 

SHEATHING , 

PLASTERING, 

A 
ROOFING, .. . 

DEAFENIN G, r AND 
CARPET LINING. 

Samples&circulars sent free,by E ROCK RIVER PAPER CO., 
Chicago ; or, 

B. E. HALE & CO., 22 & 24 Frankfort St . , N.Y. R Sole Agents for Eastern States. 

QOLT'S ARMORY TESTING MACHlNE-
Strength ofMaterials.-The Colt's Arms Company, 

o artford Conn. is prepared to �easure th� strength 
of all materialS by hs testmg machme. WhlCh IS capable 
of determining strai.ns from 1 oz. to 100,000 lbs. ,. in speciM 
mens from 7 inches to 8 feet in length, and With croSs� 
sections up to 1 square inch in area. 'l'he price of testing 
half a dozen specimens of the same material, ,25: See 
Scientitlc American , March 16, 1872. For further mformaM 
tion, apply direct to the Company. 

PAT . SOLID EMERY WHEELS AND OIL 
STONES tor Brass and Iron Work Saw }hlls and 

I!:dge ToolA. Northam'ltouEmerv Wheel eo. Leeds,lila.s. 

Machinists' Tools 
OF EVERY DESCRIPTION. 

W E WOULD CA LL THE ATTENTION 
of Railroad Companies ano Car Builders to the' 

superior excellence of our 
CAR AXLE LATHES (GRAY'S PATENT), 

CAR WHEEL BORERS. 
HYDROSTATIC WHEEL PRESSES, ETC. 

NILES TOOL WORKS, 
Office 131 West Second Street, 

CinCinnati, O. 
rd$75 to $260 per month, :;;;17:;,�ei:_ 
!mal� to Introduce the GENUINE IMPROVED COM· 
���rhl�:��lf s�t:,I�im?Fe1r.rrc'�k,}��R����d, �I:;a� albrairl and emb-roider in amost superIOr manner. Price t:>only $15. Fully licensed and warranted for five years. po We will pay $1000 for any machine that will sew a 
rh �1���:; ;���!E�::g�ir�C��i��t�!,a���:;:����ns���t �can be cut, and still the cloth cannot be pulled apart 
�wlthout tearing it. We pay Agents from $75 to $250 G>per month and expensf's, or a commissioll from which bIltwlce tI'at amount can be made. Address SECOMB & <g.0St. :f��r::,�a88. ; Pitt8bU�ff!:' Fa. ,' Chicago, lll. ,· 

$20 000 IN PHEMIUMR.-SIXTH 
Grand State Fair of the Mechnnics' and Agric\hural :Foir Association of Louisiana, will be held on the Fair Ground In tbe City of New OrleaN�, April 24 25 26, 27, 28. 29, and EO, 1872. Exhibitors are invited from every sect jon of America. 1'l108e visiting the Fair by railway or steamer should proellre their return tirkets at the point of c1epartlire. �nmium Cata� log-ues will be sent to any addrcsf', free ot charge, by aD� plication to LUTHER HOMES, Spcretury &tl d lrea�urer, Offi�e Mechamcs' Institute, New Orlpan�, La. 

PORTLAND (j1�lUENrl" 
OF the well known manufacture of John 

Bazley White & Brotllers, Londollj for sale bv JAMES BRAND, 5 Cliff St. , N.Y. 

Brass & Copper 
SB4MLBSS TUBING 

FOR LOCOMOTIVE, MARINE, AND 
STA'rlONARY BOILEHS. 

Merchant &. Co., 
50.,.. Ma rket Street, Phi ladelphia . 

WIRE R OPE. 
J O H N  A .  R O E B L I N G ' S  S O N S ,  

)lAYU]"AOTURERS, TRE.NTO}l, N. J. 

FOR Inclined Planes, Standing- Ship Rigging, 
Bridges, Ferrie-s, Btays, or Guy.� on Derricks & Cranes, Tiller Ropes, Sash Cords 01 Copper apd Iron, Lightning Conductors of Copper. Special attention given to 1l0istM ing rope of ·sll.kinds lor Mtnes and Eleyators. .Apply f-Ot' circular giving price and other information. Scn d fur 

r,arn phlet on Transmission ot Power by W Ire Ropes. A arge stock constantly on hand at New York Warehouse 
.....: ___ � _______ .::cN,o. 117 Llberty�str"et,-
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