
A·WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, �l.ECHANICS, CHEMISTHY AND MANUFACTUHES. 
Vol. XXXI.-No. 10.] 

[NEW SERIES.] 

BIR WILLIAM FAIRBAIRN, 
Sir William Fairbairn , the distingui�hed English engineer, 

whose portrait we give herewith, died on the 18th of August 
last, at the advanced age of 85 years. One of the first to 
unqertake the construction of iron vessels in England, thus 
aiding in founding a manufacture in which that country has, 
nntil lately, maintained an unrivaled supremacy, the first 
to substitute iron for wood as shafting for cotton mills, the 
inventor of the riveting machine, the author of experiments 
and works which have changed the whole practice of iron 
construction: to few men do the engineering profession and 
the great metal industries of the world owe so large a debt. 

The record of the long and useful life, now closed, shows, 
during early years, that persevering struggle again�t limited 
meana snd humble birth, which has characterized the initial 
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efforts of many of the most famous men. Born in the year 
1789, at Kelso, on the Tweed, his sole education consisted of 
such rudiments as were taught at the parish school. With 
a knowledge of writing and arithmetic which is described as 
"imperfect," he entered upon an apprenticeship as an en· 
gine wright, in the Percy Main Colliery, and when his time 
bad expired worked for two years in London as II. journey­
man. Travel in those days was a necessary part of every 
workman's education, and Fairbairn availed himself of op­
portunities to visit various portions l f the kingdom, work­
ing a short time at every place, and, while not neglecting his 
books, posting himself thoroughly in every particular of the 
practical portion of his trad e. 

About the year 1817, we find him settled in Manchesterin 
partnership with Mr. Lillie, founding a firm which steadily 

CaSper Annum, 

IN ADVANCE. 

progressed and became known as the leading machine ma­
kers of the city. From this per!od, it appears, date the i n· 
vestigations and inventions which eventually rendered their 
author one of the greatest of modern engineers. With the 
limited space at our disposal, it is impossible to review all 
these works in detail, nor is it necessary, since the published 
reports of the English scientific Eocieties of the period and 
Fairbairn's own volumes contain the full descr;ptions. One 
of his earliest inventions was that, already alluded to, of sub­
stituting iron for wood as shafting in cotton mills, and the 
introduction of lighter and improved machinery in factories, 
more simple than the contrivances then in use. These mo­

difications resulted not only in the reduction of the cost of 
machinery, but allowed of speeding the same from 40 to 160 
revolutions per minute. 'rhen followed the introduction of 
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a double flued boiler for alternate firing, productive of econ· 
omy of fuel and consumption of smoke, improvementB of 
feeding apparatus in millstones, the adoption of a better 
principle of suspension and the use of ventilated buckets in 
water wheels, the invention of the riveting machine, and, 
finally, in 1836, the introduction of improved architecture 
for factories. 

Experiments npon canal boats engaged Fairbairn's atten· 
tion in about the year 1 821 ,  and through these reBearches he 
was led to examine the advantages of iron for the construc· 
tion of vessels. One of his earliest attempts waB the build· 
ing of a small iron ship, which was set up at his works and 
carted through the streets of Manchester to the water. His 
experiments thus begun resulted, five years later, in his de· 
velopment of iron construction in ships of the largest class, 
at Millwall, London, on the premises afterward occupied by 
Mr. Scott Russell. Here more than one hundred vessels were 
built by Fairbairn's firm, ranging from frigates to small 
boats. It is to Fairbairn that we owe the repeated enforce· 
ment of the fact that a ship is, in many respects, to be reo 
garded as a huge beam or girder. 

In conjunction with Mr. E. Hodgkinson, the subject of our 
sketch conducted a series of experiments, resulting in the 
determination of the comparative strengths of hot and cold 
blast iron, of the tenacity of boiler plates of various thick 
nesses, of \he best form of section of cast iron beams, olthe 
resistance of hollow tubes to outsi<ie pressure, and also in 
the general use of wrought iron plate girders in ordinary 
building operations. One of the first edifices ever constructed 
of iron was a corn mill, manufactured in 1838 by Fairbairn, 
the castings, etc., of which were sent to Constantinople, 
where it is still standing. 

Mr. Fairbairn's experiments on tubes were conducted duo 
ring the erection of the celebrated tubular bridge over Menai 
Straits; and although considerable controversy was engen· 
dered at the time, the original plans of Robert Stephenson 
were modified in accordance with the results. Stephenson 
lSuggested a circular tube supported by chains, but Fairbairn 
found that a rectangular structure, strengthened by a series 
of c�lls at the top and the bottom, and suspenped, without 
supports, from pIer to pier, was best adapted to the stipu. 
lated conditions. 

Subsequently to this period, Mr. Fairbairn made research. 
es into the strength of wrought iron plates and rivets for 
shipbuilding, and also into boiler explosions. He believed 
that steam could be worked with greater econo.II.J.Y at a 
presllure of from 150 to 200 Ibs. per square inch, and that at 
a high rate of expansion, with two or more cylinders. With 
this view he first construc&ed the Lancasbire boiler, and sub· 
eequently, in 1872, a fire tube boiler, which was tested safely 
to 4001bs. per square incb, and found to stand uniformly 
the firet mentioned high pressure. 

Mr. Fairbairn was one of the founders and afterwards Pre· 
sident of the British Association. His published works,.be. 
sides a large number of papers on special SUbjects. are: 
"Iron, Its History and Manufacture," " Mills and Mill Work," 
"Application of Iron to Building Purposes," "Iron Ship 
Building," and three series of "Useful Information tor En· 
gineers," all standard volumeB of reference. He was a cor· 
responding member of the Institute of FrlLnce, a Chevalier 
of the Legion of Honor, and a Baronet, the last named honor 
being conferred upon him in 1 869. 

••••• 
NEW INDUSTRIAL RESOURCES OF FRENCH COLONIES. 

A. French commission has recently carried on extensive 
investigations into the resources of the colonies of France, 
with a view of determining as to whether certain indigenous 
productions can be utilized for industrial purposes. From 
the results elicited, it appears that active measures will be 
taken for the introduction of some products and for the cuI· 
tivation of others. Special attention is to be given in the 
Reunion Islands to the cultivatioIi of vanilla. Plantations 
are established, which will be renewed every ten years, and 
are designed solely for the propagation of healthy slips for 
distribution, it being hoped that, by this means, the gradual 
disappearance of healtby plants may be checked. 

The Tahiti Islands furnish the fineBt variety of mother of 
pearl now known; but commerce therein is at present car· 
ried on by English and German merchants. French govern· 
ment officials have been supplied with funds, and efforts will, 
through them. be made to establish a French trade, both in 
thiB substance and in tortoiseshell. Ramie is found in 
large quantities in Tahiti, but is to;:) costly a production to 
figure in commerce. Another variety, also adapted to tex· 
tile manufacture, has been recognized in the Antilles and in 
French Guiana. The crop averages about 3,420 pounds to the 
acre, the white fibers being some 6 feet in length, and worth 

1 8  cents per pound. This yield per acre is superior to that 
of sugar. The sap of the balata minu.9op8, or Guiana gutta 
percba tree, was rejected, in 1867, as valueless, on account 
of the friable properties of the resulting product, and the 
resinous effervescence which appeared thereon. Some frag. 
ments of the plates employed in the teS&S bave lately again 
been experimented upon, and the material is now found to 
pOllsess all the qualities of good gutta percha. The former 
defects were due to bad preparation. Further investigations 
into thiB product will be inaugurated. 

The commission has also found a large deposit of valuable 
fertilizer in the bones of the cod from the fisheries of St. 
Piolrre and Miguelon. The remains are rich in phosphate of 
lime, and contain 21 per cent of ossein. 

• 1., • 
JUMPING OF GAS FLAME.-This is caused by water con­

densing in some low place in the fittings. Have the pipe 
cut, and a T piece put in, with a small tap, so that water may 
be let out before turning on the gas. 
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THE TORPEDO PRACTICE AT NEWPORT. 

The torpedo practice during the recent fieet drill at Key 
West, it will be remembered, was not exactly of a nature 
calculated to impress the public mind with a sense of the 
tremendous destructive force of bags of powder poked out 
on tbe ends of sticks; and consequently, since that time, 
slurs upon our naval torpedo system have been more fre­
quent than cammendations for the efforts of the very zeal· 
ous corps of officers, who, for several years past, have been 
quietly working and experimenting, at their station on the 
bleakest of the islands in Newport Harbor. With the pub. 
lication of the excellent results of the recent trials at New· 
port, however, the cloud which has obscured the labors of 
the experimenters is dispersed; and we must admit that, in 
lieu of sticks and powder sacks, the torpedo officers, Pro· 
fessor Moses Farmer and Lieutenant John P. Merrell, have 
developed for us a means of warfare of terrible efficiency. 

The recent trials took place on successive days, in the 
presence of a congressional cammittee, and a large concoarse 
of spectators. The initial experiment was the explosion of 
a ground torpedo of fifty pounds of powder enclosed in an 
iron.cased shell. This wall blown up by Professor Farmer's 
dynamo.electric machine. Two fifty pound torpedoes were 
then fired by tae contac, of a boat with the circuit closers; 
and the blowing up of apparatus improvised from ordinary 
water breakers followed, to show how easily these destruc· 
tive weapons could be constructed from the simplest mo.· 
terials, and without special machinery. 

The plane table was used in the explosion of a three hun· 
dred pound torpedo, the current being established at the in­
stant the approaching vessel was seen through properly ad· 
justed sights. A column of water, two hundred feet high, 
marked the tremendous violence of the escaping gases. An 
attempt was made to blow up an old hulk, by the aid of 
submarine torpedoes; but through some mal adjustment of 
the latter, the vessel, though badly damaged, was not de· 
stroyed. An excellent feature of the operation was, the 
firing of a torpedo through a mile of cable, the main object 
being to show that this means of offense or defense could be 
safely carried on beyond the range of the enemy's fire. An 
explosion o( 500 igniters simultaneously, proving that sev· 
eral mines could readily be blown up at once, concluded the 
experiments of the first day. 

An old coal schooner formed the objective point of tbe 
Becond day's operations, the interest of which was greatly 
hightened by the participation therein of the new ironclad 
tl?rpedo boat Intrepid. This vessel is a small steamer, built 
expressly for torpedo manreuvering. She steams at a rate 
of about nine knots per hour. The hul k bemg stationed 
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out in the stream, the Intrepid backed altern for about a 
mile in order to get good way on, and then rushed ahead at 
full speed. The Harvey torpedo, wllich she towed on her 
starboard side, was brought in contact with the hulk and, 
at the instant of touching. fired by an electric fuse, smash· 
ing in a huge hole in the vessel's side. Immediately the 
Intrepid dashed up for a second trial, and this time exploded 
a spar torpedo, rigg-ed out from her port side, directly under 
the bottom of the fated craft. A fearful explosion, followed 
by the hurling aloft of great fragments of wood and masses 
of water, showed tbat the weapon had done its work. The 
ship was literally torn to pieces, leaving but a few large 
portions drifting about. A second torpedo blew these out 
of existence, and the total disappearance of hulk marked the 
close of, probably, the most successful extended series of 
torpedo experiments conducted under naval auspices in this 
country. 

••••• 
RECENT METALLURGICAL RESEARCHES. 

Some facts of interest to metallurgists, in gold and silver, 
are to be found in a recent memorandum of Mr. Chandler 
Roberts, chemist to the British Mint. We learn that the 
spectroscopic assays, begun last year, have been successfully 
prosecuted, giving results that prove that, for purpolles of 
quantitative analysis, the spectroscope must form an auxil. 
iary of the highest value. It is Btated that differences of 
composition amounting to less than TOto-o part may thus 
be determined. 

Mr. Hoberts quotes the interesting results obtained by M. 
Serol, of the Paris Mint. This chemist finds that, while a 
silver copper alloy containing 71'893 per cent of the former 
metal is homogeneous, in all alloys containing more silver 
than this amount the center of the solidified mass is richer 
than the interior. A mass of 11 2 ozs. of silver copper alloy, 
melted, carefully stirred, and allowed to solidify, was found 
not to be homogeneous. The silver accumulated at several 
points, not bearing any apparent relation to the geometrical 
form of the mass. A homogeneous plate was at last obtained 
by assaying all parts of a plate of standard silver and cut· 
ting off those portions wbich varied from the required stand· 
ard. Perfectly pure gold was obtained by reducing the 
chloride of gold with oxalic acid and fusing in a clay cruci. 
ble with bisulphate of potash and borax. Tbe electrolysis of 
cyanide of gold and potassium gave a product containing 
999'9 of fine gold in 1,000, while reduction of the chloride 
with sulphate of iron and subsequent fusion gave only 
999 85. 

_._.-
PROTEOTION FROM LIGHTNING. 

During a recent thunderstorm in the village of Trumbull, 
Conn., a family of three persons, husband, wife and child, 
who had taken refug'" on a feather bed, were instantly killed 
by lightning; the house had no rods. In the same village, 
during the same storm, a dwelling house, which had two 
lightning rods upon it, was 8eriously damaged. Several of 
our readers, who have seen the accounts of these disasters, 
and otbers who cite analagous examples, have had their 
faith in feather beds, as a place of safety during thunder 
storms, severely shaken; while some of them would fain 
believe tbat lightning rods serve to destroy rather than to 
preserve life and property. We are asked to print Bome· 
thing upon the subject; and we cheerfully comply, premis· 
ing, however, that there is little that is new to be said, and 
tbat the subjoined information bas for the most part been 
heretofore reiterated in our columns. 

ARE FEATHER BEDS A PROTECTION FROM LIGHTNING? 

Feather beds are not a protection from lightning, and the 
popular belief that they are, doubtless results from a mis· 
apprehension of the laws that govern the passage of elec· 
tricity. The human body is a better conductor of electricity 
than feather beds or other objects ordinarily contained in 
the apartments of dwellings, and therefore,a priori, when 
the lightning enters an apartment, the human body is like· 
ly to form one in a chain of inductions, determining the 
path of an electrical discharge, unless better conductors 
are in its vicinity to divert tbis action. 

WHAT IS THE SAFEST PLACE DURING A THUNDERSTORM? 

The only place of absolute security in a thunderstorm is 
an iron building; or next in safety is a building properly 
protected by lightning rods. 

Houses constructed entirely of iron manifestly stand in no 
need of lightning rods at all, because the electric fluid, on 
striking so good a conductor, would rapidly diffuse itself in 
all direction I!! and flow into the ground, provided, of course, 
that the construction of the building is such as to allow its 
free escape. 

ARE LIGHTNING RODS OF ANY REAL VALUE? 

Unquestionably they are. Examples are numberless where 
t he lightning haB been seen to fall upon the rods of buildings 
and descend barmlessly to the earth; while the fact is un· 
disputed that the principlil damages suffered from lightn ing 
are in connection with buildings that are not provided with 
conductors. Notwithstanding these facts, some people are 
apt to be indifferent whether their houses and stores are 
provided with lightning rods or not, and are always ready 
.to give an example where some building so provided was 
struck in spite of its ptotection. Such cases are quoted by 
the old fashioned" practical men" with much s atisfaction, 
because they hail in them what they are pleased to call the 
victory of their sound common sense and the discomfiture 
of the scientific man. This class is, however, rapidly dimin . 
ishing in numbers under the influence of the ex tenBive diffu· 
sion of scientific education among the people. 

It may be well to assure unbelievers that the efficacy of 
the lightning rod is no longer an open question,and that any 
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faUUl'eS are attributable tlJ bungling 0'1' ignO'l'ant construc· 
tion. It would be an ellSY matter to multi!>!y statistics in 
proof of the assertion j but none would clury with them 
more force than the follo wing statement obtained from the 
records of the British navy, by Sir Snow Harris, F. R. S : 

.. Between 1810 and 1825,before rods were introduced ,no less 
than thirty· live sail of the line and thirty live frigates and 
smaller vessels were completely disabled j and in 200 ca�e8 re­
coIded, 300 seamen were either killed or injured. When the 
lightning rod was introduced, every mast was furnIshed with 
a capacious conductor permanently fixed and connected with 
bands of copper passing through the sides of the ship under 
the deck beams, and with large bolts leading through the 
keel and keelson, and including, by other connections, all 
the principal metallic masses employed in the constrnction 
of the hull" (Harri�). Since the adoption of this arrange· 
ment, " it appears that damage by lightning h!tos positively 
vaniehed from the records of the navy." 

In England, the various telegraph companies suffered 
serious damages by every thunderstorm, by the destruction 
by lightning of their poles. The poles are now provided 
with pmall l ightning rods, and all damag-e has ceased. 

In this country the Western Union Telegraph Company 
has suffered in the same manner, espec:ally, says a recent 
number ot the Journal of ths Telegraph, "upon the plains 
and prairies,where every lightning storm formerly shattered 
and destroyed more or less of our poles, bllt which are now 
fully protectea by a condllctor (No.8 wire) placed on every 
fifth pole. Wherever telegraph poles are provided with such 
lightning rods, all damage is prevented. Where the poles 
are not provided with rods, damage ensues. 

WHAT IS THE PROPER SIZE AND MATERIAL FOR HOUSE 

LIGHTNING RODS? 

According to the best authorities, a copper rod of one inch 
in diameter, or an equal qllantity of copper under any other 
form, will resist the tffect of any discharge of lillhtning 
hitherto experienced. The copper rod is therefore the safest 
and best material that can be used, but it is expensive. Iron 
rods of one inch in diameter are very commonly ulled, and,lf 
pointed with solid copper and properly put up, are effica.­
clous in the gres.t majority ot cases. The particular form of 
the rod makes no difference. It may be round or square, 
twisted or hollow, composed of one solid piece or made of 
wires twisted togetber. It is the quantity of metal con­
tained in the cross section of the rod that is of value, not 
the form. 

WHY SHOULD THE ROD BE POINTED? 

The reason for terminating lightning rods in a point is as 
follows: Wben a thunder cloud highly charged with posi­
tive electricity comes up, it repels the positive electricity of 
all bodies on the surface of the earth coming within its in· 
fluence, and causes negative electricity to accumulate in 
them. This is called induction, and it alway� takes place 
before a discharge. Now it has been discovered that, wilen 
electricity is accumulated in a body in this manner, it can 
most rt adily Escape by sharp points because in them it meets 
with the least resistance. A lighted candle held near the 
prime condllctor of an electrical machine furnished with a 
point will be nearly blown out by the current of air pro­
duoed by the escs.pe of the electricity. Vghtning rods are 
therefole provided with sharp points to allow the accumu­
lated neg&ti ve fluid to pass off readily into the &ir and neu· 
tralize the positive flilid of the thunder cloud. 

HOW SHOULD RODS BE MADE AND APPLIED? 

The object being to mkke so good a pasl!I&ge for the light . 

niDg to the ground as to remove all danger of its leaping to 
some condllctor In the house, the greatest clLre mllst be taken 
not to h&ve any break in the conductivity. As it is incon­
veDient to manllfacture or tran�port the rods in one piece, 
the different parts must be in intimate connection when they 
are put up j it is best to have th em soldered and the joints 
protected from the air and moisture. 

The point of the rod should be extended a little above the 
chimney or highest part of the building, and should be 
fastened in contact with the buildin g by st&ples or cleats. 

Glase insulators should not be employed. It makes DO dif 
ference in conductivity whether the rod is painted or not 
painted. 

No building can be said to be properly rodded or protected 
against lightning, unless the lower part of th9 rod or ter­
minal under the ground is made quite extensive. The ex· 
tremity of the rod should connect with masses of good con­
ducting materials, such as old iron, or hon ore, or coke, or 
charcoal, laid in trenche�, or the rod itself should be eloDg& 
ted, sunk deep in the ground, and carried a considerable 
distance from the building, and put in connection with 
water or moist earth if posdible. T1e golden rule for safety 
is: .. Provide the largest possible area of conducting surface 
for the terminal of the rod." 

LOOK TO YOUR TERMINALS. 

A lightning rod which is not properly connected with the 
earth is quite daDgerous. The very common method of 
merely sticking the lower end of the rod down into the dyy 
earth near the surface of the ground is bad, and endangeJ"s 
the building, because dry earth is such a poor conductor,and 
the amount of rod surface in contact with the earth is so 
small. Under such conditions, a portion of the electric cur· 
rent will be likely to find lion eaeier path to the e&rth,through 
the building than tbrough the rod; and a part of the electricity 
will therefore leave the rod,strike into the building, and down 
in various directions into the earth, making havoc a8 it goe�. 
As a mtaSUIe of prudence, house owners should look to tlte 
terminal8 of their lightning rods, and place there a consid · 
erable amount of the conducting materials above named. 

By adopting this simple expedient, many buildings, other-

J citutifit �tumtau. 
wise unsafe, will be rendered comparatively secure from 
damage by lightning. 

As an electrical conductor, well burnt charco&! ranks next 
to the metals. M�lallic ores come next to charcoal. W It.ter 

and moist earth, which are 110 frequently recommended as 
terminals for lightnln� rods, are among the poorest of con· 
ductors. 

One of the best protected buildings that we have heard of 
is tbat of Mr. John Knox Smith, an intelligent Eo.glish mer· 
chan� residing at Singapore. His cOllntry house is built on 
a prominence, upon a bed of Iron ore, with which the house 
lightning rods are made to communicate. The lower ends 
of the rods thus have a very exteneive conducting surface, 
and the protection afforded is considered perfect. Thunder· 
storms and lightning str.1kes are very frequent, but the 
house has never been injured. 

PROTECTIVE AREA OF RODS. 

It was !upposed to have been established by Charles and 
Gay Lussac that a lightning rod protected an area whose 
radius 'Was double the hlght of the rod extending above the 
building, but this rule Is no longer reliable by reason of the 
extensive use of metals in the shape of pipes, etc., in the 
construction of the buildings of our day. 

WATER AND GAS PIPES SHOULD BE CONNECTED WITH THE 

LIGHTNING ROD. 

When electricity finds several paths to the ground, it will 
prefer the best, it is true j but some portion will also pas8 
along the poorer condllctors. If, therefore . any metallic 
substances lie within the area supposed to be protected ,they 
are in danger of being struck. This is especially trlle where 
the lightning has a chance to jump to the gas and water 
pipes of a building. It is a good plan to connect these pipes 
with the lightning rod j if the rod is struck, the electricity 
will then have an excellent path into the ground and will be 
rapidly diffused over the vast underground network of pipes 
The danger to the inmates of the hOllse of being struck 
from these pipes is less than that of receiving a shock from 
the powedul induced currents, liable to be developed in 
them, if unconnected, during a thunderstorm. 

IS MORE THAN ONE ROD USEFUL? 

The more rods on a build ing the batter, especially if all 
are connected with each other near their upper ends. 

Mul tiple lightning conductors are useful because each one 
helps the others, and if the discharge is too great for one. 
they wiil be able to carry it between them, but what is lLore 
important is this: The less the total resistance of the con· 
ductor to earth, the more certain is it that no other, unde· 
sirableline will offer an approximately good path to· tbe 
earth, and so get a part of the flash. Thus, suppose a single 
rod whose repistance is 1, and that a Feries of boIts. hinges, 
gutters, stove pipes, etc., offers another line (passing per 
haps through the ·walls of tha house or the b ody of its OCCIl· 
pant) whose resistance is 2. Now, under thes" conditionB, 
a flash would be likely to divide itself, and while t would 
go safely down the rod, t passing along the other line might 
burn the house or kill the man. But if two rods were con 
nected, the resistance in this line would be but half. hence t 
wOllld take this road and but t tend to go by the othH. 
Again, the lell8 the resistance of any line, the higher the op· 
posite charge developed in it by induction, and hence the 
greater its IIttractlve influence, leading the discharge to pre 
fer it as a path. This bears upon the importance of connect· 
ing aU accidental lines of conductors, such as gas and we.ter 
pipes, with the lightning rods. Insulated, these are opposi 
lion lines, soliciting the light ning to come into houee and 
traverse them j connectod , they help the rod as we have seen 
to get and keep the lightning outside. 

METAL ROOFS, GUTTERS, LEADERS, AND WATER TANKS 

SHOULD BE CONNECTED WITH THE LIGHTNING RODS. 

Finally, in tbe way of general ad vice, we would say: Con· 
nect all your lightning rods together, and also to your iron 
tank, and water, gas, or other pipes, not by separate connec 
tione, but �o that there is some connection between all,which 
connection should be as high up as possible. If you have a 
metal roof, connect all rods with it. If the roof is not of 
me tal, then connect your rods together by weans of a good 
.ized conductor running along the ridge of the roof. Bear 
in mind that, to cllrry off tbe heaviest lightning flash known, 
a copper rod one inch in diameter is not considered too large j 
and though of course sllch flashes are of very rare occur· 
rence, they may come. Hence the great value of uniting 
your different rods high up. 

••••• 
THE ELECTROMOTOGRAPH-··A NEW DISCOVERY IN 

TELEGRAPHY. 

Within the past few days, we have had under examina­
tion, in practical operation in our office, a novel alectric 
telegraph apparatus, which presents some vt!Jry remarkable 
features, and promises to result in the creation of an entIrely 
new and advantageous .ystem of telegraphy. It is the dis· 
covery of Mr. Thomas A. Edison, of Newark, N. J., who is 
wdl known as a telegraph engineer of the highest ability, 
and the inventor of a larger number of electrical devices, 
probably, than any other person living. His improvements 
are employed upon all the various telegraph lines in this 
country. 

The present discovery relates to that form of apparatus 
known as the automatic or chemical telegraph, in which sig­
nals are made and reco-rded by causing the electricity to pass 
through paper, the latter bEing saturated with a chemical 
substance, which change l!l in color when the current acts. 
Lines, dots, and dashes are thus produced with great facil­
ity. In the ordinary working of this form of telegraph, the 
elllctricity is sent over the line wire by a key, in the usnal 
manner, and passes through a pen, stylus, or lever, which 
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has no movement, bllt simply rests upon the papH, the lat­
ter being moved by a weight or clockwork. No magnet 
and armature are used. 

The salient feature in Mr. Edison's presf'nt discovery i. 

the produ�tion of motim and of ,ound by the pen 0'1' 8tylu8, 
without the intervention of a magnet and armll.ture. By the 
motion thus produced, he works any of the ordinary forms of 

telegraph printing or soundillg instrllmentb or rel�y�, and is 

enabled to stind mes�ages, by direct translllission over thou­
eands of miles of wire, at the highest speed, without re-wri­
ting, delay, or ditticillty of allY kind. More than this, his 
apparatlls operates in a highly effective mann�r, under the 
weakest electric currents, and he is able to receive and 

trllnsmit mesBages by currents 80 weak that the ordinary 
magnetic instruments fail to operate or even give an iadica­

tion of the passage of electricity. Thus, when the common 
instruments Btand still, owing to weakness of current, the 
Edison t:legraph will be at work up to its fullest c�pll.ci'y. 

The author has blLptized his disc()vllry the Electromoto­
graph, which is, rerhaps, as gJod a title as could be adopted. 

We snbjoin the following o riginal notes by the author, 
which eTphin the peculilLr princlpie that lies at the base of 
his discovery. These notes, we are (lIlnfident, will be read 

with very general interESt. 

ro the EditO'l' of ths &ientijic .American : 
In my new system of telegraphy, it would seem that 

power was <-btained or that electriCity had beeu passed into 
a. new mode of motion, as witu magnetism j but this i� only 
apparent, not real, if I understand it right. 

'fbe electJ icity, IIcting by electrolysis, changes the nature 
of the surface of the paper, either by depriving it of some 
constituent, or the bydrogen, in conjunction with the metal 
and paper , form substitution compounds, the burfaces of 
which are smoother than the paper in its natural shte, in 
the manner that the surface or rough paper is made smooth 
by dipping it into sulphuric acid. The strangest thing con­
nected with this pheL.omenon, however, is this: 

In try i � g to ascertain what caUSEd the lever to move, 
whether it was by leducing the lehd by hy drogen to a finely 
C i vided powder that actfd as a lubricbnt, "r " ht th er tht!J 
nature of the surface of the lead wer.: chan ged by the ab­
sorption of hydrogen, like palllldium, or whether the effect 
were due t� the effort of the gases to escape from under the 
lever: 1 was led away from these notions by finding that 
platinum , with sulptJ ate of quinine, will hkewise ",bow the 
movement. It then etruck me thllt the nature of the paper 
was clJa uged by the electrolysis. To test this, I had a long 
message received over the Automatic 'l"elegraph wire fwm 
Washington (this wire runs in my laborhtory at Newark ), 
and recording the same on ord . nary chemica l ly prepared 
paper. The speed with which the me�s6ge was sent from 
"' as hington was about 600 words per iL inute, and the color­

ations forming the dots and cashts were rather faint. I 
thEn passed the strip into the electromotograph (I use this 
nil me for the want of a better one), tht!J colorations being in 
a dirEct line with the lead pou .. t. On rotation of the drum, 
and when no coloration was under th� iead point, the lever 
was cllo' ried forward by the normal friction of the paper. 
But the moment a colo1&tion passed under it, the l.ad point 
slid upon the pape r as ufoll ice, the friction was greatly 
reduced, and the lever moved in an opposite direction to the 
rotating drum . 

In this experiment, no battery was connected to the instru­
ment. 'Ihis proves that electrolysis produces a change in the 
nature of the paper. 

I afterwards fou d that, if a tin pen were used to receive the 
message frDm Washington, although no marks were seen, 
the paper appearing unchanged, yet, on passing the p.per 
through the instrument, the mOvtmelit of the lever was 
mOl e marked than before Heceivillg the meEsage "ith a 
lead pen did not give so good results, ,,!though lead is the 
best when used, standing at the head of the twelve rue,als 
tried. The Dext is thallium. On paper moistened with 
aqueous solution of pyrogallic rcid, tin is as gcod tiS thal­
lium. Of 911 the solutious yet tE sted, pota�sic hyd1&te has 
been found to give the most marKed rt!Jbults. The second 
best is sulphate of quinine. Third, rosaniline oxidized aLd 
discolored by nitrous acid. 

A peculiarity of the quinine solution is that pl atinum 
shows an action, and shows it when either oxygen or hydro­
gen is evolved on its turface. " ith hydJOgen the friction is 
l essened, as with all other metals; but with oxygen the tr,c­
tion is increased. This is so with all the ll.letaj� BubjE"ct to 
oxidation; but it appeared strange, at first, that it wouln show 
with a metal upon which the nascent gases h.d no effect. 

With a lead poid and a s i lltion of th e disinfectant known 
as bromo.chloralum, the evolution of hydrogtn increases the 
friction of the paper enormously. 

Silver seldom shows a movement with any solution j and 
when it do�s, it is verJ wellk. 

Sulphuric acid shows least movement with any m etal. 

It appe.rs tel be a matter of indifference 8� to the char.cter 
of the metal used for thtl drum, which acts as one of the de­
composing electrodes. ConsideJ ing that the hover will elote 
a secondary circuit under the great pre�sure ustd upon the 
lever, its s�n8itiveness to electricity is won der ful . With a 
delicatdy constructed machine, moved by clock work, "hich 
I have nearly finished.l have succeeded in obtaining a move­
ment of the lever, �ufficient to elose the local circuit with a 
current (through one milHon ohms, equal to 100,OuO miles of 
teleO'raph wire), which was insufficient to c iscolor paper 
moi�tened with potassic iodide, or move lin ordinbfY �.alvan­
ometer needle. Messages may be relld from the Bound of the 
levH, when the most delicate telegraph magnbt shows no 
current. 

The uses of this instrument are many j in fact, it gives an 
entire new system of telegraphy. 

As no second"ry currents are generated, as with an elec­
tromagnet, to prevent the instant magnetizbtion or demag­
netization of the iron cores, and electrolysis being iLEtlinta­
neous, it is obvious that the lever Will resl'ond to dgnals 
transmitted with great rapidity. 1 have succeeded in trans­
ferring signals from one ci;cuit to another at the rate of 650 
words per minutt!J; hence it may be med to repeat the rapid 
sigmls of the automatic telegraph into secondary circuits . 

By at'aching an ink wheel to the extre a. ity of the lever, 
opposite a cOlltinuous strip of paper moved by cLckwork, 
messages transmitted at a speed of several hUlldred word� 
per minute may be recorded in ink. By a'ttacb ing a lOcal 
circuit to the rEpeating points, and adding theleto a sounder, 
it may be used as a Morse relay to work long lints of tele· 
graph. T. A. EDISON. 

Newark, N. J., August, 1874. 
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THE TRANSFUSION OF BLOOD. 

The idea of returning to an animal blood which has been 
lost, or, rather, of replacing the vital fluid which has dis· 
appeared through the effects of increasing age or the ra· 
vagel! of illness, by transfusion from the veins of another 
animal in full health, was known to the ancients. It is de· 
scribed in the " Metamorphoses " of Ovid, and repeatedly al . 
luded to in the works of the old alchemists, who believed 
that, by such means, r erpetual regeneration of the body 
might be accomplished . Toward the middle of the s@ven· 
teenth century, the subject appears to have enJ iilted the at· 
tention of French physicians and philosophers ; and in the 
month of June, 1667, experiments, which previously had 
been frequen tly practised successfully upon the lower ani. 
mals, were for the first time tried upon man. Eight ounces 
of the arterial blood of a lamb were injected, by Denis, into 
the veins of a child . Subsequently calf's blood was trans· 
fuEed into the blood vessell! of a maniac, who shortly there· 
after regained his reason. While, starting from these at· 
tempts, the operation was again and again repeated, some · 
timel! successful, sometimes the reverae, until it became com· 
mon in the practice of almost every French physician. Too 
common, however,-whether through the rude means em · 
ployed for forcing thE> fluid into the veins of the patients, or 
whether from the lack of skill on the part of the operators, 
or, more probably, a lack of caution on the part of the lat· 
ter, due to supposed familiarity with all the consequences of 
the operation-for accidentl! soon became more frequent than 
successes. In the course of a few months, failures became 
the rule and cures the exception ; the people became alarmed, 
and finally, ln the beginning of 1666, the Parliament of Pa. 

ris proscribed the practice, and the fulminations of Rome, 
closely following, effectually arrested any further investiga. 
tion and experiment. The physicians, however, carefully 
preserved and printed their records ; and from an old trea· 
tise, called the Glysmatica Nova, printed in Brandenburg in 
1667, we reprod uce an engraving showing how, in those 
days, the operation was performed , Opening a vein and in· 
serting the end of a common syringe constituted the whole 
process, in marked contrast to the delicately adjusted instru· 
ments and careful measurEments now employed. 

For a century the subject was abandoned, to be taken up 
again, however, at the lapse of that period, by Harwood, 
whose researches showed that blood could not be transfused 
from one animal to another of diffblent families without kill. 
ing the latter within a few days after the operation. From 
this discovery date the modern investigations, which have 
culminated in the acquisition of knowledge sufficient to ad· 
mit of the safe practice of transfusion of blood from man 

to man. 
The early experiments of Denis, and of others subsequent. 

ly, would seem to negative the above mentioned truth, but 
the details of the operations, as handed down, are very de· 
fecti ve, and in some instances it is known that individuals, at 
first benefitted by the transfusion, subsequently died from its 
effects. Tb ere is certain eviden ce, however, that death was 
repeatedly caused by transfusion between widely differing 
animals. More modern experiment�, especially those of 
Prevost and Dumas, prove that the blood of calves or sheep, 
injected into the veins of a cat or rabbit, is fatal, and mam· 
mifers inoculated with the blood of birds rapidly succumb. 
On the other hand, Lower has shown that the fluid from the 
veins of one variety of dog acts beneficialiy upon another 
d og of different characteristics ; and from the experiments 
of Milne·Edwards and Lafond , of still 
later dat.e, it appears that it suffices for 
the two animals to be of the Bame natu· 
ral group, although belonging t\l distinct 
species. An ass, for example, whose 
blood was nearly exhausted, was re o 
animated perfectly by the blood of a 
horse. 

It it is  trul', then, as facts demon· 
strate, that, in the case of man or other 
animal whose life is almost extinct 
through abundant hemorrhage, revivifi· 
cation may be gained by transfusing a 
quantity of blood much less tban that 
lost, it becomes an interesting matter to 
determine to what elements the liquid 
owes its reanimating properties. Pre· 
vost and Dumas show that an injection 
of serum-that is, blood deprived of 
fibrin and globules-is utterly without 
effect. On the other hand, blood con· 
taining the globulep, but in which the 
fibrin has been destroyed by agitation , 
gives strong revivifyin g results, and 
hence, as extended investigation has 
abundantly shown, the perfect globule 
is absolutely indispensa.ble. 

In order to comprehend the hurtful effect of tbe blood of 
widely differing creatures, as above alluded to, it is neces· 
sary to take into consideration the greatly varying shape of 
the globules in the blood of various vertebrates. The an· 
nexed engraving, representing these globules very much 
magnified , will, in this regard, be of interest. No. 1 repre· 
sents human globules imprisoned in the fibrin of coagula. 
ted blood. No 2, the same in rolls. No . 3, globulel! de· 
tached, showing them as circular biconcave disks, diameter 
0 '00026 inch to 0 00017 inch , weight 0 000001 grain ,  surface 
0'000004 inch. No. 4, globulES of the�camel, elliptical disks, 
d iameter 0 '00031 inch.  No. 5, globules of pigeon, elliptica.l, 
biconvex, diameter 0 0006 inch. No. 6, globules of frog, el, 
liptical, diameter 0 '0008 inch. No. 7, globules of cobitis, 
round, diameter 0 '0005 inch. No. 8, globules of water lizard, 

diameter 0 0015 inch. No. 9, globules of ammocoetil.', d iam. 
eter 0 '0004. No. 10, globules of proteus (species of batra· 
chia.n), diameter 0 '0048. a, in all the figures indicates front, 
and b side, views. 

The results of Jater investiga.tions prove that the blood of 
mammifers may be injected into man without producing 
hurtful effects, so long as the red globules of the animal do 
not differ greatly in form and dimensions from those in hu· 
man blood. If the globules becom e dissolved and soon dis· 
appear in the organism into which they are transmitted, 
they nevertheless produce advantageous though not perma­
!lent results. It would seem, then, that, when human blood 
is unattainable, that of animals may be used. 

THE TRANSFUSION OF BLOOD, A. D. 1667. 
The mode of performing the opera.tion a.t the present 

time is graphically depicted in the large engraving on the 
opposite page, extracted from a French contemporary. The 
young woman represented as receiving the blood was a ser· 
vant, twenty. two years of age, who had become extremely 
exhausted through hemorrhage and overwork. She was r�· 
ceived into the Hospital de la PitH;,  in Paris ,  and the trans· 
fusion was accomplished by Dr. Behier from the arm of Dr. 
Strauss. The aspirator ueed was so arranged that by no 
possibility could any air enter with the blood. The latter 

BLOOD GLOBULES. MAGNIFIED. 

was sent into a cup from the veins of the donor and collected 
in the inferior part of the instrument, whence it was pumped 
by a small piston worked by a handle. It w .... s then forced 
through a canula into the veins of the patient. The instru· 
ment,  in order to prevent coagulation of the fluid, was first 
immersed in tepid water, and the tubes used were of gold . 
Before employment, the apparatus was filled with blood, so 
that considerable of that obtained from the healthy veins 
was lost. In all about one ounce, out of three, was admin. 
tered, but this was sufficient to Becure restoration to the pa· 
tient, and to enable her, a.fter a lapse of seven weeks, to reo 
sume her ordinary occupation. 

The N ew York Medieal Record, of recent date, contains an 
interesting paper on this subject, by Dr. J. W. Howe, visit· 
ing Burgeon to a charity hospital in this city. He gives an 
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account of his treatment of an invalid woman, forty years 
of age, whose pulse was weak and irregular, and at times 
imperceptible. He says : " I  abstracted, by means of the 
aspirator, four ounces of blood from the media.n basilic of a 
healthy man. The blood thus obtained was injected into the 
cephalic vein of the pa.tient. In a few moments she ex­
pressed herself as feeling better. There was an immediate 
and marked improvement in the volume and force of the 
pulse. This was so perceptible as to be noticed by all pre­
sent, and prevented me from transferring any more lliood. 
The next morning I found her pulse still improving and her 
general condition excellent." The patient subsequently re­
gained her strength and recovered. 

• ·e, • 
Testing {'010r8 Cor their Fa8tnes8. 

For this purpose, Professor W. Stein gives the following 
sched ule of direction s : 

Red. -A small sample of the yarn or fabric is boiled firs 
in soap water, which should not a.ffect the shade and become' 
but slightly tinged itself ; secondly, in lime water, which also' 
should neither affect the shade nor extract it. These tests 
are sufficient to demonshate the presence or abaence of log. 
wood, sanders, and aniline. 

Yellow.-Boil eamples successively in watfr, alcohol, and 
lime water. Shades which are not fast enough tinge the 
water and alcohol sensibly, and turn the lime water red. 
Annatto and turmeric are the most fugitive yellows ; fustic: 
is a little faster. 

Blue . - 1. Boiled in alcohol, a fast blue should not give a· 
red, purple, or blue liquid. 2. Boiled in muriatic acid and 
water, or alcohol, the liquid should not turn red ,  nor should 
the shade on the yam or fabric change to red or reddish brown.· 

Purple. -The only fast shades of this class are th ose de­
rived from combining a vat blue or indigo cnrmine blue with 
cochineal, and the madder purple. Boiltd with dilute alco'­
hoI (one half water), and left to stand ten or fifteen minutelJ, 
fast purples suffer no change ; nor should they tum brown 
or reddish brown when boiled with dilute muriatic acid. 

Orange. -Boil in water ; if it be comes yellow, reddish yel­
low. or red, the dye is not fast. If the water remains un· 
changed, boil in alcohol, which should likewise leave a fast 
orange unaltered. 

Green.-Boiled in dilute alcohol, it should not color it 
blue, /;lreen, or yellow ; muriatic acid should not be colored 
red or blue. 

,!;rown. -It is very difficult to test these for their fastness. 
Boiliug water should not chaDge them to red ; when steeped 
in alcohol they should not become yellow. 

Black.-Boiled in water Rnd hydrochloric acid, they should 
not be yellow. 

------................ .. ------
Prevention ot' 'Vaste I n  M a n u fa c t u re •• 

In the economy of trade and manufactures, there is no. 
thing more interesting than the prevention of waste, or the 
discovery of a way by which waste material may be turned 
to a profitable use. A remarkable case In point h8s recent. 
ly occurred. In the manufacture of the beautiful blue and 
vlolet dyes that make silken textures and the wearers thereof 
look so beautiful, there has always been produced a large 
quantity of dark colored substance, known among chemists 
as Hofmann's gum. In some aniline dye works the accumu. 
lation of this refuse amounts to hundreds of tuns, and b as 
long been a hideous burden. But recently Mr. J. Spiller, a 
member of the Chemical Society, has discovered that, by the 
process which chemists describe as destructive distillation 

his ingenuity, 

blue and violet dyes, quite as good as 
those extracted in the first instance, can 
be got out of this gum ; and so, as if 
by magic, the hideous heaps, now lying 
on the outskirtlil of many chemical 
works in England and on the Con­
tinen t ,  become as valuable as gold 
ruine�, and enterprising chemists n ap '  
the r e ward . 

Another instance is reported from'. 
Corn wall. The drainage of certain· 
IL ines there is disch argEd from a great ; 
p i t, and flows i nto the sea. A few en· 
t erprizing individuals rented a piece of' 
waste laud at the outfall, dug a feW' 
catch pits, into which the water poured! 
and threw down a. sediment ere it final�· 
ly escaped. This [sediment is ocher,. 
useful for paint and many other pur· 
pose�, and the quantity collected in this 
simple way, in one year, was about 
2.000 tun s,  worth from $2.75 to $5 a 
t un. These economizer�, however, have 
let Borne of thei r profit slip, for a keen 
contriver dug a pit to intercept their 
waste water, and in the same year got 
$1,500 worth of ocher as the leward of 

One more comes to us from Southern Italy, where tbe peo. ·  
pIe preBS the oil from olivtls i n  common wooden presses, and 
burn the husks as fuel. A Frenchman from Marseilles went ·  
among them, and bought the husks at $4 a tun, and shipped'  
them to France, where, after treating them chemic&lly, he 
squeezed them in a steam press, and extracted therefrom 20 '  
per cent of oil. -Clwmical Revie /O. 

• ••• • 
WATERPROOF PAPER. -A nice article, transparent ��. 

perviouB to greaBe, is obtained by soaking good pap l r  in an 
aqueous solution of shellac in borax. It resembles parch­
ment paper in lIome respects. If the aqueous solution is' 
colored with aniline colors, very handsome paper for artifiJ 
cial flowers is procured. 
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No'e. CrolD Wa.hln .. ton, D. (l, 
70 the Editor of the &ienti.ftc American : 

On S unrlay morning, !ugust 16, intellil(ence reached this 
city of the death by dro wning- of Ex· Commbsioner S. S. 
Fidher and b is son, durin g a pleasure excursion (in tbe Rob­
Roy style) upon our inland waters. Last month , Mr. Fisher 
left C in cinnati, with his son Robbie ( who was about twelve 
years of age), in a fine metallic boat, built at Cleveland, 
wbi�h was well stocked. with provisions and camp equip .  
age ; and a fe w days afterward they arri ved a t  the beauti­
ful Canand a:igua Lake, lying in Central New York, where 
tbey launched their boat and immed iately proceeded to 
make a tOUi' of the long chain of i nland waters which grace 
the interior of the Empire State, and thence �ia the Erie 
canal to E lmira. From Elmira they went to Towanda, 
Pa. , where the boat was again launched in the picturesque 
S :l�quehanna, down which they were passing when the terri­
ble ac �ident occurred which deprived both of life. On 
Frilay morning the little party left Harrisburg at 7 o'clock. 
At 11 o'clock the boat and occupant'! were seen j llst above 
the falls. At 1 o'clock the boat, with oars, papers, and bag­
gage, was found floating down the stream ; unguided and 
alone, below the rapids. The Colonel's body was found near 
York Haven late in the afternoon of the pame day, about 
twenty miles b�low the rapids where the accident is sup­
posed t o  h ave bap�enf d ; but his son's remains were not reo 
covered until the followin g Monday, some five miles further 
down the river. The bodies were embalmed and sent to 
Cincinnati for interment , which takes place to day. 

As a curious incident in connection with his death, it is 
stated that, on tbe Sabbath before leaving home, he de. 
scribed to a S ilnday School the supposed feelings of Pharaob 
and his bosts when they were IIwallowed up in the Red 
S ea, drawing a vivid and terrible pict llre of the feelings of 
drowning men : lit tle thinking that he would so soon expe­
rience that which he so graphically illustrated. 

The follo willg order was issued yesterday by Com· 

missioner Leggett : 

" UNITED STATES PATENT OFFICE, 1. 
WASHINGTON, D. C.,  August 18, 1874. f 

The news of the sudden death of B on. S. S. Fisher, late 
Commissioner of Patents , has cast a pall of sadness over all 
connected with the Patent Office. We remember him as an 
affable, genial , generous friend and companion-a kind, 
courteous, j ust, and labor ious officer-a high. toned Christ ian 
gentlema n , al ways comman ding the love and respect of all 
who came in con tact with him. 

Colonel Fisher's ad ministration of the Patent Office was 
th beginll ing o f  a new era in its history. He did more to 
adapt the or�d.nization to the i n creased bu siness of the Office, 
mord to establ ish uniformil y in the practice and decisions of 
the Office, and more to make such deCisions and practice at· 
tain able and i ntell igible to the public th m had been done 
b�fore. He ably discussed and satisfactorily settled m 'Lny 
q u�stions whi ch had long vexed and harassed the Office. 
The im oress of his clear head and strong will are discernible 
every where, and his administration w ill ever be regarded as 
an ep0ch in the history of our patent system. 

In memory of his personal and official integrity, of his 
great ability as Commissioner, and of his eminent virtues as 
a good citizen lind a Christian gentleman , the Office will be 
closed on August 20, the day of his funeral. 

M. D. LEGGETT, 
Commissioner d Patents." 

The surviving family of the deceased consists of a wile 
and two cb ild ren, who are probably well provided for, as 
his pract i ce was very lucrative, his last year's income being 
estimated at $45 000 In addition t')  this, his life was in· 
sured for $10. 000 in the Traveller's Accident Inaurance 
Company of Hartford, and in the Connecticut Miltual for 
the pame amount. 

Washington, D. C. OCCASIONAL. 
• •••• 

Hardenln� and TelDperlnlr Tools. 
To the EdUCf1' of tu Scientific American : 

YOUI' corres pondents. " Tooh " and Mr. J uan Pattison, 
seem. to hal'e great obj e ction s to the word s " film of oxid e," 
used by me, as though they ex pressed something of an oc· 
cult nature and beyond the com prehension of tbe mechanic 
or artisan ; an d I j lldge fro m the tenor of their communica 
tions that they have somehow imbibed the idea that my ori­
glnal letter is the work of a mere theorist . without practical 
experien ce. It may, perhaps, bl! a reli�f to them to know 
that, notwithstanding the vlst of my letter was taken from 
a lecture to the engineers a� the Naval Academy, the princi. 
pal points referred til therein were discovered and largely ex­
perimented u pon by the writer during over fifteen years of 
shop experience of the very be st kind,  ten of which were 
passed in one of the first and largest establishments in this 
city,  tha �  of Messrs. R. Hoe & Co. 

I have a more elevated op inion of the American mechanic, 
from my long association with b i m ,  than to believe, when he 
is told that the colorl! appearing upon the surface of a teol 
which he is tempeling are caused by the union ol the oxygen 
of the air with the metal , th at if the time be unduly pro­
longed. in prod ucing It, or that, il in the operation he ex 
eludes the air from It, his results wlll be valuelesil unless 
these con d itions are taken into account, that he will regard 
10 simple, so plain, so very practical a proposition as Ilome. 
,hing too deep for him, but rather that he will set himself 
at once to apply the test of a trial for hlmeell. 

If tbe mecbanlc of today is really so ob�UBe, he must have 
retrograd ed not a l ittle in the past ten or iii yeara. I be. 
lieve, however, that this is exactly the reverse of the truth, 
and I have long ago become convinced that the known supe . 
riority of the American'mechanic over t).le average Ellropean 
is mostly due to the fact that he always seeks lor the why 
.and the whw.lo.re ; he wants a re&IIon lor the !.aith which is 

J ritufifit �tutrimu. 
in him ; he is not sathfied to work, like his EUropean bro­
ther, by the rule of thumb. 

Already I am in receipt of communications thankin g me 
for a little light 1st in on d i fficult 'es experienced for years in 
tempering toole, and for which the communicants could not, 
till n<>w, account. M r. Rns�, Mr. Pattillon, and " Tools " 
may liS well think the matter over a little more careflllly ;  if 
they will, I must believe that th<lY will not be willing to ig­
nore two of the mOlt essential readings of what I have called 
" our color thermometer. " 

I have noticed frequently, in discussions of this kind, that 
on the part of many there appears to be an impression that 
there iii some kind of a natural antagonism between what is 
called theory and practice ; but there is no lIuch antagonism. 
Correct theory makes good practice. Practice without theo­
ry is the rule of thumb ; and but for theorizers and their 
theories, the productions of our factories would be today 
what they were two hundred years ago , 

The eminently and thoroughly practical man was very hap­
pily described in your issue of August 8, in him who bor· 
ro wed your j ournal fro m his neighbor i n  the cars, and who 
" never learned nuthin' from books in his life." But I am 
glad to believe that there are, at this day, fe w such remaining, 
tthat the American mechanic is capable of reasoning and 
being reasoned with , and that he i� always the better for a 
little good sound theory wherewith to improve his practice. 

JOHN T. HAWKINS. 
62 Cannon street, New York city. 

To the Editor of the Scientific Amerzcan. 
Your correspondent, J. T. Hawkins, insistll on th� value 

of the faet that the color on steel is caused by a film of ox­
ide. Is this true ? The hardness and temper of a piece of 
steel vary as the carbon contained therein ;  and why an ox­
idized surface should be cited as an indication. I do not 
kn o w. 

Nobill asserts that these colored films are the rellults of a 
carbonizing treatment, and that this accounts for the non· 
rusting of steel covered with such coatingll. If the fibers 
were oxidations, the rusting would be largely accelerated by 
them. J. T. N. 

New York city. 
-------------� .. �, .. ------------

Honey, Stralocd or In the (lomb. 

To the Editor of the &Unti.ftc American : 

The public are apt to believe that all honey which is out 
of tbe comb is impure, and that all comb honey is pure. 
There are several bee keepers in thiB neighborhood who pro­
d uce a great deal of honey for market, and who extract it 
by a maehine. There are a few about here who feed their 
bees with sugar sirup , and their belis put it into combs, and 
it is then Bold to persons who belIeve that none but com b 
honey is pure. We, however, know that what we t'xtract by 
our machines i s  j llst what the bees th�msel ves bring in 
without any ind ucement or compulsion. By the UBe of the 
extractor, tbe yield of honey Is i ncrea�ed perbaps five fold ; 
but, on account of the unfounded prej lldiee in favor of comb 
hont'y, our producers of extracted honey have some difficulty 
in introducing it. 

On accoun t of the prl'j lldice against extracted honey, and 
aleo on accollnt of the eaae of putting manufactured honey 
into the combs, the only way for producers of pure honey to 
succeed is to be honest, and gradll8.11y establish a reputation 
for honest dealing, which will sell their prod ucts at beat 
rates. The idea that honey in the comb Is, on that account, 
pure is totally wrong, and shoilld be abandoned. Extracted 
boney (not strained , but ext,racted by a centrifugal machine), 
properly settled and drawn off into bottles, of which we 
have in this neighborhood not less than ten thousand pounds 
tbis Ilea.son, is as pure as any in the comb, and purer than 
much of it. The purchaser gets it perlectly free from wax, 
and is not obliged to preSIl it  out by the use of his teeth. 

I send you, with thill, a bottle of honey from each of two 
of our producers, so tbat you may j Ildge not only of its 
qll8.lIty, but allo of the means they are employ ing to intro­
d uce a pure article in such a manner as to inspire and con· 
firm confiden ce. I send you also a communication received 
from one of our aplarlanll, in whicb. he sbows his product to 
be 79 + lbe. from each hive. This is a large yield, although 
this haa not been a good peaaon here. LSBt year, this same 
apiary produced about 150 lbs. per lwarm, another 135 lb •. , 
and still another about 150 lba. H. W. S. 

Cincinnati, O. 
• ••• • 

PerCorlDance oC 81Da11 EnKlne •• 
To tM Edltor of the Scientific American : 

I have made a small engine, with a 4 inch cylinder, a 2 
inch crank, and a 16 inch pulley, with a Ii Inch face. The fly 
wb eel is 26 inches in diameter, weighing 1211 lbs. It runs at 240 turns per minute, with from SO to 40 lbs. of steam. With 
this engine I am run ning 40 feet of 2 inch shafting, and 
40 feet of 1T\- inch Ihafting, 2 engine lathes, 2 speed lathes 
(one for turning wood, and the other for drilling iron) , 1 
cbucking lathe (swing 30 inches), 2 grindstones.  1 upright 
drill, and a pump for pumping water into the boller ; and I 
have power to spare. I have made with thill engine one of 
16 horse power, and I am now making one of 25 horse pow­
er, besides doing other work. 

My boiler il a six borss upright tubular, with thirty tubes 
1i inches diameter. It is not covered in any way, but stands 
perfectly naked ; and I am pumping cold water into the 
same. I am running this engine and doing this work at a 
cost for fuel of 50 to 60 cents per day of 10 hours. I can­
not tell you the amount of wa.ter evaporated , as I have made 
no�note of it. J. lIlmBRRT BULLARD_ 

B&lr�, MUll; 

[SEPTEMBER 5, 1874-
[For the Scientific American . )  

POPULAR FALLACIES. 

The aile of war and conflict is fast passing away, and the 
industrial and commercial age is taking its place, Progresll 
is the world's watchword today ; and it is the boast of the 
nineteenth century that, since its birth, the march of dis 
conry and hlvention, in. all the sciences and alta most con' 
d ucive to man's comfort and civilization, has been greater 
than in any preceding half thousand years. S cience ill 
now the measure of a nation's standing : for general scientific 
knowledge means education,  which means refinement and 
religion, which means death to superstition. And in this 
country especially, where education and true religion are so 
generaUy diffused, Science seems to have a stronghold upon 
the respect and admiration of all but the most igBorant and 
backward minds. 

In view, then, of this general diffusion of scientific know­
ledge, which in this country, though not in itself astonish­
ing, is yet great when compared with that in most other 
lands, it does seem remarkable oft-times that so many old 
and long exploded fallacies should still find credence 
among the majority of people, and even among the well edu­
cated. It is fairly astounding to see what outrageously ab· 
surd stories will circulate through the popular press, often 
pUblishE d  in the fullest good faith, an d a �cepted as true by 
simple minded readera. The scientific hoaxes perpetrated 
in the United States are almost innumerab:e ; aud that they 
continue to be publ ished , republ ished, revamped , and, 
stran gest of all ,  believed, and solemnly d iscussed in j ournals 
that ought to know better, does n ot speak well for the tho­
roughness of this scientific knowled ge, on whose diffusion 
we so often pride ourselves. 

We remcmb sr a recent example in the story, lately pub . 
lished in a California paper (these hoaxes generally emanate 
from the fertile West), concerning a magnetic cave, said to 
have been j ust discovered, poBsEssiDg such powerflll attraction 
that b atcbets were drawn from the hands of the explorers 
and flew to the roof, remaining glued there ; while unfortu. 
n ates in hobnailed shoes had to leave their foot encasements 
behind them. This story, though laughed at by one half the 
community, was received with open eyes and gaping mouths 
by the other half, wbo could not comprehend that the ,Ize 
of the attracted body might have something to do with the 
force 01 attraction. 

B nt it i8 not merely of these ingenious hoaxes that we wish 
to speak, but of a far more inj urious state of ignorance 
among the common people. We refer to popular fallacies 
concerning the sciences of everyday life, and to the general 
ignorance about the great forces of Nature, and the first 
pri nciples of Scien ce is. all its departmen �s . S lme of tbe!e 
fall acies are simply ludicrous ; others are worse. What abo 
surd blun d ers are made in lllatters of bygie ne ! The pros­
perity of quack doctors. who have medicin es,each one of which 
will cure all the ills that man i8 heir to, is a forcible exam­
ple of the latter case. And where we see newspapers-secu ­
lar and religious-advertising their poisonous wares, we can 
hard ly tell wbether to call them stupid or wicked. 

"By looking into a lookin g glass inclined at 45', Mr. �, 
of Northampton, obtained last night a fine view of J upiter's 
Ilatellites," S8Y8 a certai n Springfield paper. How Prolessor 
Snell, of Amherst, must have chuckled to read it ! Mr._·s 
wond erful glass would have conferred satellites upon 
evl'ty star in heaven. He should bave known that plain 
looking glass baa no telescopic power, and that h's " satel­
lites " were only repeated reflections,between the qllicksilver 
and the front surface of the glass, of �he planet he was g&21-
ing at. 

.. Mrs. ----- was recently saved from death Irom a lIght. 
ning stroke by her lion, who dashed a pailflll of cold water 
upon her. It is supposed that the water carried off the elf c. 
tricity remaining in her body, and saved her !" Silch is the 
Boston JourTUll's lucid explanation of a simple cure. The 
poor lad y, almost killed by the terrible stroke, was saved by 
the sudden nervous shock caused by the cold water which 
her son with such presence of mind threw at her. It is not 
the presence of electricity in a human body �hat endaugers, 
nor even the discharge 0"1. that electricity, since the body can 
hold but a small amount ; it Is the passage through the body 
of an immense discharge,between clouds and earth, that kills 
and destroys, 

Old maids, and young on611 too, throw themselves upon a 
feather bed for protection from " thunder," or d8lloend to 
the cellar. An iron bedBtead would be safer than either of 
thise places, because it would keep the charge away from 
them by receiving it through itself. Timid ladies are terri­
fied when a boiler discharges steam through a safety valve, 
for fear that it will burst ; when the roar of escaping IIteam 
is proof positive that it will not burst. And to crown aU, 
some misguided viathus of an insane fever, forgetful that 
" action and re.action are equal," and that " gain in power 
ill 108s in time, when the force is given," still labor and 
stli ve to create force out of nothing, and make what Science 
has,time and again,declared imllossible, a perpetual motion. 

Silch absurdities of course will never cease,until ignorance 
cea.ses. Bnt they are altogether too common among those 
tbat should kuow better, and reveal a great lack of logical 
reasoning and definite knowledge. Superficiality is per. 
haps the great fault of our common education, espe 3ially in 
Science, where exactness is sO essential. The natural and 
exact sciences are, we are happy to say, taking more nearly 
their deserved stand in our American educational courlles ; 
and we hope the time may come, and come soon , when such 
nonsense as we have discuslled caunot possibly be found, 
much 16lls bell.eved in, among tholle who have been fairl1 educated; A. H. 
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MEDICAL NOTES. 

Cop.lb. lu Croup. 

If the following remedy should prove a universal one, the 
saving of young life would be enormously increased : 

Drs. Miller and Lincoln, in the " Transactions of the Medi. 
cal Society of the District of Columbia, " vol. I., No. 1 , reo 

late several cases of croup cure by balsam cClpaiba, and reo 
fer to many others. Dr. M. had used copaiva extensively in 
croup for 30 years, and had before spoken of its efficacy, in 
the Society. He was in the habit of placing a vial of the 
balsam in possession of all his patients whose families were 
subject to croup, directing them to take doses of 20 or 30 
drops before sending for medical aid. The result was that, 
while he was formerly frequently called out at night to at · 
tend croup cases, he was then but seldom annoyed by simi· 
lar calls. So great was the faith of his patients in this reo 
medy that he had often been applied to for his so.called 
croup medicine. It was especially valuable in the early 
stage. Dr. Lincoln had never seen copaiba fail if given in 
the first stage of the disease, and had derived great benefit 
from it in every period of the complaint. He thought the 
remedy of great use, even in the pseudo.membranous form 
of croup. His dose was one dra.chm which gave prompt 
relief. 

to the digestive power of diastase more than to any other 
property it possesses. Diastase may be given in the form of 
a sirup or in lozenges. The dose is from 1 to 2 grains di· 
rectly after each meal. The sirup should be prepared with 
glucose rather than with cane sugar ; but any sirup has the 
great objection that it is required to be kept cold, or the 
diastase is Hable to turn sour. 

Gu.rana In ChroniC Rhe omatlsm. 
Dr. Edward A. Rawson, assistant surgeon to the Carlow 

Infirmary, says : " Suffering t!everely from lumbago, and find. 
ing all vaunted remedies iail, I tried guarana as an experi. 
ment. I took 15 grains in hot water, with cream and sugar. 
For 24 hours afterwards I ha� a delightful relief from pain. 
On the return of the lumbago, I took another dose in the 
same manner, and with a similar result. I gradually in· 
Cleased the dose to 40 grains, and took it regularly once a 
day for about a week. The lumbago disappeared. I gave 
up the guarana, and in a few days the pain in the back reo 
turned. A 40 grain dose removed it, and it did not return 
for several days. Whenever it does, I have my remedy at 
hand." Dr. Rawson goes on to say that he has tried guaran a  
with a variety of patients, rich and poor ; and i f  the pain is 
acute, coming on with sharp stings, guarana acts like magic ; 
when it is of a dull, aching character, the drug is slower in 
its action, and several doses must be taken before any de· 
cided benefit can be perceived. He comes to the conclusion 
that, whenever the fibrous envelopes of nerves, the aponeu· 
rotic sheath of muscles, or the fascire or tendons are the 
parts affected, guarana gives either instantaneous or speedy 
relief, which will last from 12 to 24 hours ;  and he thinks 
that perseverance in the use of the drug, gradually increas· 
ing the dose to 40 grains, will finally entirely remove any of 
the above named kinds of rheumatism. Guarana was ex· 
amlned by Martius in 1829, and by Gravelle in 1840. They 
declare that it stimulates and at the same time soothes the 
gastric system of nerves, diminishes febrile action, and 
strengthens the stomach and intestines, particularly restrain· 
ing any excessive mucous discharges ; at the same time in­
creasing the action of the heart and arteries, and promoting 
diaphoresis. 

This medicine is a preparation of the seeds and juice of 
the Paullinia 8orbilis, a Brazilian plant, of which wondel'ful 
stories have been told by travelers. Its effects appear to 
be various, some of them similar to those of tea and coffee 
in stimulating the nervous system. The Indians consider 
it a specific for bowel cClmplaints. Dr. Graville found it ad. 
vanta.geous in the diarrhrea of phthisi�, sick headache, pa­
ralysis, tedious convalescence, and generally as a tonic. 
Dr. Ritchie recommends paullinia in irritation of the uri. 
nary passage!!. Dr. Herve never failed to derive benefit 
from it in the most obstinate cases of idiopathic diarrhrea. 
It cures both headache and neuralgia by restoring the tone 
of the gastric membrane, and removing all pains caused by 
irritation of the stoma.ch. Though not an astringent, its 
peculiar action renders it a most valuable agent in all affec· 
tions of the bowels, whether simple or chronic diarrhrea, 
dysentery, or choleraic discharges. In France it has cured 
attacks of cholera when the evacuations have been at the 
rate of 30 an hour. It is also said to be prompt and certain 
in dysentery, curing the very worst cases. From all ap­
pearances, no new medicine rivals it in value. 

An Incenlous substitute Cor the Hypodermic Syrlnl/;e. 

Iron Purifies Water. 

Almost all large water pipes are of iron, as tax payers 
well know when they are called upon to replace the old 
rusty mains with new ones every few years. But, according 
to good chemical authority, the iron has an a�vantage with 
its defects. Professor Medlock proved by analyses, several 
years ago, that iron by its action on nitrogenous organic 
matter produces nitrous acid, which Muspratt called " Na. 
ture's scavenger." The latter chemist found, as a general 
result, that, by allowing water to be in contact with a large 
surface of iron, in about 48 hours every trace of organic 
matter was either destroyed or rendered insoluble, in which 
state it could be purified effectually by filtration. Medlock 
found, on examining the water at Amsterdam, which smelt 
and tasted badly, that the �ediment charred on ignition, and 
was almost consumed , showing that it consisted of organic 
matter. He also found that, instead of taking iron from 
the service pipes, the water before entering those and an 
iron reservoir contained nearly half a grain of iron to the 
gallon ; while in the water issuing from the pipes, there 
was only an unweighable trace. Before entering the reo 
servoir, the water holding iron in solution formed no de· 
posit ; while the water coming from the pipes and freed 
from iron gave the organic sediment above mentioned. He 
then made analyses of water ' brought in contact with iron, 
and water not in contact, with the result that the water 
which had not touched iron contained 2'10 grains of organic 
matter, and 0 '96 grain iron ; the other gave only a slight 
trace of both, shClwing plainly that the organic matter in 
the water was either decomposed or thrown down by con· 
tact with iron ; and this water, when filtered , was found to 
be clear, of good taste, with no smell, and free from organic 
matter. It is not stated in what shape the iron was held in 
solution, but it was probably in that of carbonat", the usual 
iron salt of springs, since carbonic acid is so common in 
water in general. These facts may be made useful in cer· 
tain places and ways in effecting the purification of water 
rendered injurious and offensive by the presence of organic 
substances. And if the interiors of iron mains could only 
be kept from rusting by a swabbing with nitric acid, or by a. 
pa.int of charcoal and plumbago, 10 much the cheaper. 

• •••• 
ICIJ:JTTIFIO AND PRACTICAL INFORJlATION. 

MANGANESE IN SEEDS. 

A chemical analysis made of seeds known as tapayons, 
which were brought to France by a missionary from China, 
has revealed the remarkable fact that the ash contains 17 
per cent oxide of manganese, 14 per cent of magnesia, and 
12 per cent of lime. This amount of manganese is much 
greater than is recognized in the leaves of the beech tree or 
in any other vegetable. 

COPPER, A PREVENTIVE OF CHOLERA. ' 

M. Burg, in a recent memoir to the French Academy of 
Sciences, states that workers in copper are never attacked 
by cholera, while the operatives whose labor in other metals 
is of similar character form no exception. This fact has 
not only been observed in France, but in Italy, Rus8ia, 
Sweden, Spain, and Turkey. M. B org concludes that cop· 
per acts as a protection again8t the disease, and advises the 
use of salts of the metal as a preventive medicine. 

SCIENTU'IC MARKETING. 

In the Edinburgh Medical Journal, Dr. John M. Crombie, 
states that lllany medical men are often deterred from using 
morphia hypodermically on account of the expense of the 
syringep, and the pain they cause the patients. To avoid 
these, he advises the use of small threads coated with mor' 
phia and passed through a fold of the skin by fine needles. 
The threads may vary in strength from one sixth to one 
grain of morphia. 

There i8 Science in this last attempt of our transatlantic 
cousins at household financiering, a great deal more Science 
than is necessary to accomplish that timeworn desideratum 
of making two blades of grass grow where one before flour· 
ished. By an ingenious little transfer of checks and 
bonds, a man may get his daily bread for nothing and be 
paid besides. A company sells tickets to a tradesman at a 
premium of five per cent of face va.lue. Then tne latter 
hands these over to his customers in quantities equal in 
amount to the eost of the goods bought, allowing the 5 
per cent for ready cash. Then when the customer gets $21i 
in tickets, he goes to the company and receives a $25 bond 
in exchange. Meanwhile the tradesman's 5 per cent is put 
out at compound interest, and the profits accruing enable the 
company to make their own profit and besides pay off the 
the bonds by ballot. Consequently , the customer not only 
eats his cake but more than has it too, for his whole ex· 
penditure is returned with interest. 

Diabetes. 
SONOROUS BAND. 

I 49 
thunder. In this experiment the sound was sufficient to 
frighten horses, fastened a short distance from the base of 
the drift. But the greatest sound produced was by having 
one native lying on his belly, and another taking him by the 
feet and dragging him rapidly down the incline, carrying as 
much sand as possible with them. With this experiment 
the sound was terrific, and could have been heard many 
hundred yards distant. With all the experiments that 
were made, it seemed that the sound was in proportion to 
the amount of sand put in motion with a proportionate ve· 
locity. Another consideration seems requisite-that is, its 
perfect dryness. The dry sand would sound on the 81irface 
where six inches beneath it was wet ; but if any of the wet 
sand became mingled with the dry,its property of sounding 
ceased at once. The sand appears to the eye like ordinary 
beach sand, but ordinary beach sand will not produce the 
Bounds. It has been said that it lost its sonorous properties 
when taken away from the bank, but no diminishing of its 
sonorous qualities, even with the bottle uncorked, was notice· 
able. 

OUR NEW GOLD REGION. 

The practical results of General Custer's expedition in 
southwestern Dakota are beginning to appear. This hitherto 
unknown region, as far as entered, has proved to be covered 
with magnificent timber and grazing, superior even to the 
famous Blue Grass country, in Kentucky. The valleys are 
aimirably adapted to agricultural purposes, and the scenery 
is said to be lovely beyond description . In addition to these 
natural advantages of the country, gold, it is stated, is beiug 
found in great profusion, though no official investigation as 
to its richness has thus far been made. Veins of what geolo. 
gists term " bearing quartz " crop out on every hillside,  and 
from forty to fifty particles <;If pure metal, each as large as a 
pinhead, have been taken from the washings of a little over 
a single pan of earth. If the further reports from the e�· 
pedition prove as satisfactory as this first one, another gold 
fever and rush of emigrants to preempt land will be verr 
probable . 

RAW HIDE BELTS. 

In d riving centrifugal sugar machines, Mr. J. Mason, 
of the Island of Bardadoes, found the use of the ordinary 
leather belts to be troublesome and expensive. He, there· 
fore, substituted belts of raw cow's hide, simply dried In the 
sun, cut perfectly straight, and the joints, square and even , 
stitched with saddler's hemp thread. He states that in prac· 
tice, a btllt of this description, will last four times longer 
than, and cost only one fourth as much as, a leather belt. 
He uses an 8 inch belt of this kind, to drive a line of S inch 
sha.fting, from which 2r inch belts drive the sugar machines. 

. ..... -
Carbonic Acid as a Motor. 

The possibility of employing carbonic acid as a motor-the 
successor of steam, as it is termed by the author-is fore. 
shadowed by a paper by Dr. H. Beins, published in the 
English Ohemical New8. The writer considers that he has 
discovered a very caeap way of producing carbonic acid in a 
liquid state and consequently at high tension. When na· 
trium bicarbonate, or the corresponding salt of kalium, in a 
dry, pulverized state or in a watery solution, is heated in a. 
closed space, a part of the carbonic acid is given off and con· 
densed in a non·heated portion of that space, so that, at a 
temperature of from 636" to 843" Fah., liquid carbonic acid, 
says Dr. Beins, can be distilled out of those salts, with a ten· 
sion of from 50 to 60 atmospheres. This liquid carbonic 
acid, or " carboleum " as it is called, it is proposed to use to 
develop gas with which engines are to be driven. The 
paper on the subject contains a dissertation on the advan. 
tages of the plan, but gives po few details regarding its prac. 
tical application, or with reference to the manufacture of the 
carboleum or liquid carbonic acid, that the gist of the mat· 
ter is summed uy in the above lines.  

. I .  . 
Sulphur In Iceland. 

Dr. Blake gives a full and clear description of the vast de· 
posits of sulphur occurring in Iceland, and points out the 
necessary steps for its utilization. For its shipment he reo 
commends the port of Husavik, which is accessible all the 
year round ,  and which is situate very near to the sulphur 
beds of Lake Myvatu, Krabla, and Reykjahlid. The mines 
are not only rich aDd extensive, but easily worked.  The 
sulphur can be BuppHed at half the cost of that furnished by 
the Sicilian mines, which it is believed will soon be exhaust· 
ed. The earth impregnated with sulphur contains from 50 
to 60 per cent, and is from three to six feet in thickness. 
Vapors arising from the interior of the earth continually de. 
posit fresh supplies. 

. ,  . . . 
A GI&,autlo Gralu Elevator. 

Dr. O. Schultzer claims great success in the treatment of 
diabetes under the free use of glycerin, internally, with 
citric a.cid, and abstinence from .. starchy food. -New Re· 
medies. : 

Diastase all a Digelltive AKent. 

The substance here named, e ays Dr. Collens C. Hunt, in 
the Physician's Monitor, which is believed to be new all a 
remedial agent, was first employed by William Elmer, M. 
D . ,  of New York, who has given it a fair trial for a year or 
two, with most gratifying results. It not only aids in the 
digestion of starchy food, but seems to i!¥part vigor to the 
digestive functions gEnerally, aDd through this action sup· 
plies energy to the brain aDd nervous system. For some of 
the wont forms of indigestion, the use of diastase has had 
the effE ct, in particular, of producing the most tranquil and 
refreshing sleEp, and that whert', previously, satisfactory 
sleep had been almOllt nnknown. This .result is attributed 

The New York World, in a report of a scientific meeting 
in San Francisco-the name of the association is not stated­
gives an account of a very curious property of sand which 
is found in a large drift on the Island of Kanai of the 
Hawaiian group. The bank is about sixty feet high, quite 
steep, about one and a half miles long, and extends parallel 
with, at some hundred yards from, the beach. If, at the ex· 
treme south end and for half a mile north, two handfuls of 
the sand be slapped together, there is a 80und produced like 
the low hooting of an owl-more or less sharp, according as 
the motion is quick or slow. Sit down upon the sand and 
give one hand a quick circular mot ion, and the sound is like 
the heavy bass of a melodeon. Kneel upon the steep incline, 
extend the two hands, and clup as much sand as p08sible, 
slide rapidly dOWD, carrying all the sand you can, and the 
aound accumu.lates aa .you deacend until it Is like distant 

The New York Central and Hudson River Railway Company 
is now building at the foot of 60th street, on the Hudson River, 
in this city, a grain elevator, capable of holding from 1 ,QOO,OOO 
to 1,200,000 bushels of grain. This elevator will be used. 
principally for storage purposes for the grain brought on in 
the company's cars, and intended for transferment to sea go· 
ing vessels aDd canal boats. 

• •••• 
ANNATTO. -In the two French colonies of Martlnlque aDd 

Cayenne, there are more than six thousand acres under cul· 
ture with annatto (birra orellana), the annual produce being 
three million pounds. Although French Guiana has nearly 
five times the extent of land under culture with this plant 
that Guadaloupe has, it only produces about two thirds of 
the whole quantity. The production of annatto n ow excet-d s  
the dt mand , as n o  fresh use has been found for this coloring 
substance, unless it is the manufacture of suet butter. All-­
natto is used to -give tlae yellow eolor 01. true butte!. 

© 1874 SCIENTIFIC AMERICAN, INC



A NEW MOTOR. 

According to the laws of  the mechanical theory of heat, 
any difference of h �at may be employed for production of 
mechanical work. If a cold body, then, be situated in air 
that is hotter, the passage of heat to it should be capable of 
giving mechanical work. The solution of this problem (says 
the English Mecli,anic) M. Enrico Bernardi, an Italian physi­
cist, has recently sought to realiz e in the following way : 

Two similar glass balls are connected together by a tWn 
glass tube, the ends of the tube passing into the balls being 
bent at a right angle. One ball contains a smaU tube, by 
which ether can be poured into the apparatus ; the ether is 
brought to boiling, and, when aU air has been expelled, tWs 
small tube is closed by fusing. The quantity of 
ether inclosed in the system should be such as to 
fill about three f?urths of one ball. At the mid-
dle ol the connecting tube is fixed a piece through 
which pa!ses a metallic axis, round which the 
system can turn, When the ether is equally di-
vided between the two balls,  the apparatus is in 
unstable equilibrium. The bearings for the axis 
are supported on the cover of a rectangular  case, 
and in this cover is a slit through which the 
turning system passes. The case is filled with 
water, into which the balls dip alternately on 
their being turned round the axis, Each ball is 
covered with a very fine veil . It is easy to Bee 
that this apparatus will take a see-saw motion 

O wing to the unstable equilibrium of  the sys­
tem, one of the balls, A, sinks, and all the ether 
flows into it, while the rest of  the space is filled 
with the vapor. The ball, A, is then in water, 
the ball, B, in air. Hereupon the moisture on 
the surface of B begins to evaporate, and tbe ball 
is so cooled tbat the vapor within condenses ; 
from the ball, A, more e ther is evaporated, and 
it is condensed in B, till at length B contains  
more ether than A,  and siD k�, while A rises ; and 
the same process is repeated. This see-saw mo · 
tion lasts as long as there is water in the case 
to moisten the surface of the under ball. 

It would be rather troublesome to utilize this 
thermo-motor see· saw mechanically ; and M. Ber­
nardi has, therefore, preferred to alter the appa­
ratus in the following way : The t wo balls of the 
above described system are connected by a tube, 
the ends of which are bent. round (at right an ­
gles) to opposite s!des. Three such systems are 
formed into a sort of wheel, the middle points 
of tbe six balls and the tube being in one plane. 
Tbis wheel is supported at its axis, on tbe cover 
of  a rectangular case, in such a way that, in its 
rotation , it is always ball within tbe case and 
ha:f in the air. The balls are cJvered as before, 
and so much water is poured into the case that, in turning 
the wbeel, one ball is al ways immersed. By giving tbe 
wheel a turn. it can be set in continuous rotation ; and, with 
II suitable arrangement of pulleys, it can be made to nise a 
weight, or do other work. 

Such a thermo-motor wheel has, for two months, been 
working a clock in M. Bernardi's laboratory. The balls have 
a diameter of 0 '78 inch ; the distance of the middle points of 
t wo opposite balls is 3 '1 inches, and the quantity of ether 
in eacb system fills three fourths of a ball. The clock main· 
tained in motion by this wheel consumes, in 24 hours, 0 2  of 
a foot pound. T he water level is, by a special arrangement, 
kept constant. M. Bernardi bas had bis see-saw working for 
three months witbout Hs becoming necessary to renew the 
water or clean the balls. He has calculated the quantity of 
heat which is removed by this apparatus from the surround­
ings. There was an average of 60 see-saw motions in 24 
hours. This was found to be equal to 0 '12 of a foot pound, 
or about half the work consumed in the Eame time by the 
clock. 

• .•. e 
FOLSOM'S IMPROVED LOCKING LATCH. 

This invention is a simple, strong, and convenient door 

:Fig. 1 

lock, which may be opened by the knob and locked by a key, 
but in which only one bolt and one sptlng are used. 

In Fig. 1, the bolt, 11, is represented as ahot forward so as 
to lock the door to which the device is applied. In Fig. 2, 
the same is retracted (dotted lines), and serves as an ordina-

J rimit' �tutri,au. 
ry latch actuated by the knob. As shown in Fig. 1, the rear 
or right hand end of the bolt, A, is fllmged and also recessed 
so as to slide along the knob sbank, B, being carried back by 
the crossbar, C, acting on the flanges. A glance at the cor· 
responding portion in Fig. 2 will render the action of this 
bar, C, clear 

In the middle portion of the bolt is a receSll, having small 
slotted extensions, D. In the former is placed a strong spi­
ral spring, and the latter serve to guide the bolt as it slides 
over the spring- supporting pins. The action of tbis spring 
on either side of the bolt serves to carry the latter back to its 
original position, whether being operated by knob or key. 
A rectangular recess is m�de at E, equal to the distance from 

BERNARDI'S THERMO·MOTOR 
tb e crossbar, C, to the rear flanges, and allows af the forward 
motion of the bolt by means of the key acting on the shoul­
der, F. 

At G are one or more pivoted catch hooks wbich enter re­
cesses in the bolt and slide, during the to - and- fro motion of 
the same, with their hook ends along a horizontal guide 
plate, H. Tbe front end of this plate is slotted, and has a 
slight downward inclination, so that, when the hooks are car­
ried far enough forward, they drop into and interlock with 
the slots. The key is 80 made as to enter these slots, and pass 
between and through them. It tben strikes the shoulder, 
F, and carries the bolt forward. This carries the hooks also 
far enough forward to drop with their ends into the recesses 
of the guide plate, so that they thus hold the bolt firmly 
locked. 

To unlock the latch, the key is turned in the same direc­
tion as before, thereby lifting the hooks out of the gllide 
plate recesses, when the spiral spring pulls the bolt back to 
its former condition. 

The advantages claimed are simplicity, durability, and also 
cheapness of J:lanufacture, o wing to the fewness of parts . 
It is also very difficult to pick, as tbe key has to pass a very 
difficult guard and, as already explained, to strike a number 
of catches and raise them to a certain hight. It cannot be 
unlocked with a wire, since every catch must be lifted, and, 
in brief, every lock must have its own special key. It ope­
rates by the knob with as much ease as the ordinary latch, 
and cannot be tbrown back by force applied to the knob when 
locked. 

Patented through the Scientific American Patent Agency, 
June 30, 1874. The inventor, Mr. F. W. Folsom, of Taylor's 
Falls, Minn. , who may be addressed for further information, 
desires either to sell tbe patent or to make arrangements for 
the manufacture of the device on royalty . 

• ••• • 
T. Marr Johnson, C. E. 

We regret to announce tbe sudden demise of this widely 
known engineer, whicb took place in Englr.nd, July 22. His 
age was 48. Between the years 1860 and 1869 he was occu· 
pied , under Mr. John Fowler 's Instructions, in carrying out 
the works of the Metropolitan Underground Railway eystem 
in London. He was employed upon many other important 
works, and beld a dilltinguished profellsional position. At 
the time of his decease, he was a member of the firm of 
George Smith & Co. , builders and contractors. 

--------•• �I . .... .. _______ _ 

Metachloral. 

M. Lemouein haa obtaIned metachloral by treating one 
part of chloral hydrate with three parts concentrated sulphuric 
acid, and wllshing the insoluble product obtained until acid 
reaction ceases in the washing water. The metachloral is 
then dried by chloride of calcium and reduced to fine pow-
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der. It has the same formula as anbydrous chloral (C4 H 013 
0,) of which it is an isomeric modifica.tion. It is less caus ­
tic than chloral bydrate, and hilS a great advantage over the 
latter in not absorbing moisture. 

------------•• �I •• �.------------
spontaneous Combu.Uon. 

We are inclined to believe, says Engineering, that one 
great cause of spontaneous combustion, in cotton and woolen 
mills, rests on the length of the fiber of the material lefhs 
oily waste. The finer this fiber the greater is the danger of 
spontaneous combustion, and tbis becomes evident from the 
fact that in such cases the particles of the ma.terials are in 
closer contact. In all our large docks of London, Liverpool , 

etc. , tbousands of tuns of long stapled sheep's 
wool, imported from Australia, the Cape, and 
other places, full of animal oil, remain per­
fectly safe fer years. In their transit, the bales 
containing such wool must have attained a 
temperature of at least 80' to 90°, yet we never 
hear of spontaneous combustion , either in the 
sbipa or the docks. But then comes the ques­
tion of the chara.cter of the oil-as to whether 
the animal or the vegetable is the more daD.­
gerous. The late Dr. Graham, in reporting on 
the burning of the Amazon, considered that 
rags greased by butter, heaped together, would 
take fire within 24 hours. We question very 
much whether silk or sheep's wool is liable to 
spontaneous c..,mbustion, even in the presence 
of abundance of o il. Cotton, j ute, all kinds of 
hemp and flax, �ixed with oil, have an inva­
riable tendency to spontaneous combustion at 
summer heat. 

The only apparent remedy seems that of 
maintaining constant ventilation in all waste, 
etc" containing oil. Frequent turning is es­
sential .  and we bave tried successfully the 
sprinkling of such waste with waste lyes or 
lime water. It is remarkable that j ute ware­
bouses are peculhuly liable to catch fire in 
fact, all members of  the hemp and flax family 
are to be more feared than varieties of cot­
ton. 

A singular cau se of fire may be traced to 
tbe glass of whicb the windows of warehouses 
is made. In the old fashioned kind tbe " pun­
ty " mark is found. This forms a double con­
vex lens, which, concentrating the rays of the 
sun, constitute a burning glass. That fire 
should occur from such causes can be no mat­
ter of surprise. Water bottles exposed to the 
sun's ravs bave sometimes similarly caused 
fires in private houses by concentrating the 
heat raye on dressing table covers, etc. 

• ••• • 
WEBSTER'S IMfROVED :FAUCET. 

Our illustration represents a simple substitute for the 
screw, nut, and spring washer usually employ ed to secure 
faucet plugs in place. The inventor informs us that the de­
vice has now been in successful use in Brooklyn, N. Y. , for 
several years, and that, in addition to other advantages, it 
pOSBesses tlle important one of cheapness, as it �can be ma· 
nufactured for ten cents per faucet. 

It consists of a spring key, A, punched out of ordinary 
brass, and inserted in a suitable slot in the lower part of the 
plug. It is claimed to take up all wear, and hence not to 
work loose, as frequently occurs with the usual screw and 
washer. By holding the plug in proper position, it also pre­
vents grit or dirt from getting between the plug and the bar­
reI of the faucet, making it self-grinding and obviating the 
necessity of frequent repair. Finally, by its yielding to ex­
pansion and contraction, the device ie well adapted for use 

with steam or hot water, while, besides, it prevent. the 
chambers from being spoiled by freezing. 

Patent for sale 1.0r the vmted State�. ?roposals for pur­
chase should be addressed to Thea. L. Webster, M. M. ,  U. S. 
Navy Yard, New York city. 
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IIABUFACTURE OF 1I0RTAR BRIOKS. 

Among the objects at the International Exhibition, Lon. 
don, whicb, though very interesting, are so modest in ap· 
pearance as to be passed over by most without notice, are a 
number of bricks made not only without straw, but without 
burning. 

The bricks are practically mortar, seeing that the materials 
of which mortar is commonly made are those which alone 
enter into their composition. Sand and lime form one vari­
ety of brick ; sand, lime, and Portland cement make another. 
Pressure and air drying are the only operations, beyond the 
first mixing, that are necessary. At first thought it might 
be objected to such bricks that they would probably be too 
'dable or too soft for use ; but the sight of a piece of good 
od mortar should convince the doubtful that the hardening 
Inluences of time and carbonic acid-resulting in the pro­
du.tion of a maIble-like ClLrbonate, and possibly silicate, of 
limo-are quite equal to those of the kiln. Bricks are also 
forned by presSUle of mixtures of subdivided slag with 
lime, Portland cement , and blast furnace slag cement respec­
tively The slag cem ent itself is composed of from eight 
to ten )!arts of slag, and one 
purt 01 lime. But little 
surprise n&3d be felt at the 
employmem of slag in the 
preparation of cement, 
since the chit! condition 
for success is thl presence 
of a silicate capable of de­
composition by lime-a 
condition which is fulfilled 
by powdered slag. 

The brickl give a good 
result on application o! the 
usual tellts. They ha'l'e a 
good sound ring, are vtry 
hard, and ClLn be made .f 
various shades of color, 01 
even enameled, we should 
imagine, by a little inge­
nuity. 

J'ritutifit jmnitau. 
based on the elimination, by the j oint action of baryta and 
phosphate of ammonia of the organic salts of lime, of cer­
tain vegetable acids combined with potash and soda, and of 
the alkaline sulphates existing in the sugar products. By 
this process, without the aid of lime or salts of lime, M. 
L!1.grange belleves that he is enabled to obtain the products, 
and to secure the best conditions o f alkalinity, without form­
ing gluc03e at the expense of crystalizable sugar. In fac­
tories, therefore, devoted to the mauufacture of cane sugar, 
it would seem that this improvement is of considerable im­
portance, as doing away with the serious difficulties and large 
losses d ue to the glucose formation and the lime salts. 

M. Marguerite has recently patented a process for obtain­
ing sugar from molasses by the addition to the latter of cer­
tain salts which provoke crystalizll.tion. The process is eaid 
to be especially valuable in treating third quality sirups as 
well as molasaes. The operation consists in adding to the 
spent molasses (containing, s ay, fifty per cent of Eugar, fif­
teen per cent of salt�, and t wenty per cent of water) crys· 
talized sulphate of mag'nesia in the proportion of twenty 
per cent by weight, together with a little water, to make a 

The New Lake or Sea In A.frlca. 

The French government has recently voted the sum ne­
cessary for the formatiou of a great inland sea in Algeria, 
190 miles long by 36 broad, to the south of Biskra. It i. 
thought, by the Revue des DeU'JJ Mondes, that the result of 
this measure will be a great improvement in the climate of 
the interior, a great addition to the facilities for inland traus­
port, and the introduction of commerce and civilization into 
the very heart of Africa. The Chott Mal-Rir, Chott imply­
ing the bed of a lagoon, the proposed site of this inland sea 
is found to be at least 90 feet below the Mediterranean ' 
while the Chott Sellem, with which it communicates, which 
lies between it and the sea, is 54 feet lower still .  A chain of 
chotta, of smaller area but equal depression, extends thence 
to within 12 miles of the coast of Tunis, at the Gulf of 
Gabes, and a canal connect ing the nearest chott with the sea 
would admit the waters of the Meiiterranean, and convert 
the desolate region of Chott Mal-Rir into a great inland sea. 
The estimated cos t is o nly three millions of dollars, and the 
engineering difficulties, after the experience gained during 
the construction of the Suez canal, would be incon siderable. 

At a recent sitting of tbe 
Academy of ScienCES, Pa. 
ris, M. de Lesseps stated 
that, on the war budget be­
ing presented, a sum of 
$5,000 would be applied for 
to cover the expenses of the 
definitive survey of the ba­
sin. Tbe engineers intrust­
ed with the operation of 
cutting through the Isth. 
mus of Gabss will then 
start from Biskra, with 
the aid, not  only of the 
Governor General of Alge­
ria, but also of the Bey of 
Tunis, equally interested in 
the success of the enter­
prise. 

It has heretofore been 
suggested in the SCIENTI­
FIC AMERICAN that, while 
it was very practicable to 
cut the proposed canal aud 
admit the wat6r of the Me­
diterranean to tbe desert, 
the ultimate result, owing 
to the rapid evaporation, 
might simply be the forma­
tion of an immense deposit 
of salt. This appears to be 
also the view taken by M. 
Ch. Honyvet, who, at the 
above sitting of the Acade 
my, gave a paper on the 
subj ect. He observes that 
the Mediterranean may, of 
course, be tapped as they 
propose, �lDd an immense 
inland sea formed ; but that 
a vast surface of evapora­
tion will thus be exposed to 
the sun's rays ; and that, as 
the loss of water by this 
action can only be replaced 
by the sea through the ca· 
nal, the end of the whole 
operation will be the forma. 
tion of a thick crust of lIalt 
at the bottom, whereby all 
navigation will be stopped 
in a short time, and mil­
lions will have been spent 
to create a gigantic salt pit, 
and nothing more. 

• .  e .  
A.rUllclal Furs. 

The process of mortar 
brick making by the ma­
chine is simple. Ho ppers 
are filled by hand with the 
materials employed , each 
into its separate hopper. 
From tbis point to the re­
moval of the finished bricks 
all operations an) antoma­
tic. Measurfld portions of 
each ingredient are caused 
to fall upon a traveling belt 
w'bich delivers the mixture 
into an apparatus, in which 
it is thorougbly incorpora­
ted, and from which it is 
deposited upon a second 
traveling belt, which car­
ries it to the press, where 
measured quantities are de­
livered into the molds. The 
press is hydraulic, consist­
ing of a circular table re­
volving horizontally, and 
of course stopping when 
pressure is  applied. The 
table contains six pairs of 
molds, making, therefore, 
one sixth of a revolution 
between ihe stoppages for 
application of pressure. 
T wo pairs of molds are 
subject to pressure at once, 
two other pairs being auto­
matically filled, and the 
bricks rising out of the re­
maining two pairs, simul­
taneously. The bricks are 
removed by hand to bar­

Mr. Tussaud , of London HYDRAULIC PRESS FOR MAKING MORTAR BRICKS. 
suggests an ingenious way 

way of preparing the hair or fur of animals tor use without 
employing the skin. 'fhe process consists in fir!>t soaking 
the fur in lime water to 1003en tbe  adhesion of the hairs. 
After washing and drying, the piece is s tretched upon a 
board, fur side up, and a solution of glue laid over it, care 
being taken not to disturb the natural position of the hails. 
After the glue has hardened , the skin may be pulled off, 
leaving the ends of the hairs exposed. The la.tter are then 
washed with proper substances to remove fat., bulbs, etc. An 
artificial skin of gutta perch!!., or other waterproof substauce, 
is next laid on top of the glue and allowed to dry so al! to 
form a continuous membrane, when the glue is washed out 
with warm water. · These artificial skins are entirely free 
from any animal odor,  and are more durable, lighter, and 
more pliable than the natural ones. 

rows, and conveyed to the yard, where they are left to har­
den. The time required for this varies according to the qua­
lity of the lime used , and also according to the weather, 
from one to two months, but the hardening goes on for years. 
Seven strokes per minute are made by the press, giving in 
that time twenty-eight bricks, or about 80,000 per week, as 
the result of the labor of two men and four boys, exclusive 
of wheelers and pilers. When /land is used, from one sixth 
to one eighth of its weight of lime is necessary ; but with 
slag, as little as one sixteenth of its weight of lime may be 
employed to produce a good quality of building brick, weigh­
ing about 58 cwt. per thousand. 

Bricks of this kind have long been in use in the United 
States. The machine above represented, which we copy 
from Iron, is made by Messrs. Bodmer, Hammersmith, En­
gland. 

• ••• • 
Improvements In Suga!' Making, 

The methods of purification employed in the sugar manu­
facture depend almost entirely upon the action of lime and 
its elimination by carbonic acid. These processes leave, in 
the lIaccharine products, a certain proportion of organic mat­
ters and mineral salts, which oppose, to & certain degree, the 
crystalization of the sugar, ClLusing also the formation of 
molasses and the mingling of the sugar with the residue. 
M. P. Lagrange has re�ntly devised a method which Is 

solution of the sulphate marking 10· Baume. The whole is 
then subjected to centrifugal action in a machin e having 
either perforated sides or very fine wire cloth. The sulphates 
of lime and potash precipitated are retained, and the liquor 
is then filtered through charcoal and boiled in vacuo. After 
cooling, a certain quantity of pounded sugar is added to 
form nuclei, and the sirup is lastly subjected to the ordinary 
tem perature of fillings, the heat being alternately raised and 
lowered. 

After a few days, crystalization becomes exceedingly abun·  
dant, and continues t o  increase for some time, after which 
the hydro-extractor is employed. Other salts, such as sul­
phate and chloride of magneeium, chloride of manganese, 
sulphates of iron and zinc, and their chlorides, and also tbe 
acetateF, nitrates, and ammonia salts, though these are not 
so desirable, may aU be ueed instead of  the sulphate of mag­
nesia, the proportions of which vary according to the nature 
of the molasses. 

The crystalization of the sugar results from elimination of 
the potash, the salts of which are prt'judicial, its place being 
taken by the magnesia, whose salts are favorable thereto. 

• ••• • 
WORK has begun in earnest on the Centennial grounds in 

Philadelphia. Daisies and clover have disappeared, leaving 
& vaet expanse of level, bare, red earth, crossed by railroad 
tracks, and dotted here and there with shanties. 

• ••• • 
THE Mikado is making almoet as good a thing out of his 

reformation as Henry the Eighth did of his. One of the 
di'scarded gods of Japau is advertised for sale in a Japanese 
paper in the following terms : " For sale, at Kama-Kura, & 
very fine idol with six arms. It is 15 feet high, an d was cast 
in bronze, at Sheffield." Sheffield now shares with Birming­
ham the doubtful honor of supplying, with impartial gener­
osity, missionaries and bibles to the more inquiring among 
the heathen, and idolll to tholle who prefer to walk in the old 
ways. 
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PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR 

THE ADVANOEMENT OF SCIENCE . 

We continue below our abstracts of the papers read before 
the H!l.rtford convention. Professor E. S. Morse, in a paper 
on the ascending process of the astragalus in birds, ex­
pressed the belief that the above process represented the in­
termedium of reptiles. This view he has confirmed by 
studying the embryo of the common tern. 

Prcfessor Wheildon,on the lobster,said that the process of 
shedding the shell is generally known, excepting perhaps 
that relating to the large claws. The body opens in a 
straight line in the length of the back, while the tail, legs, 
and claws are drawn out from the shell, leaving it entire, as 
it has been called, an articulated skeleton which is thrown 
off periodically. It is found that in that portion of the claw 
near the body a part of the shell decays and falls out, mak­
ing sufficient room for the passage of the claw. The portion 
of shell indicated is that small,smooth part that lies flat upon 
the body. The lines indicating this portion are to be dis­
tinctly seen in all lobsters which are approaching the period 
of shedding the shell,and these become gradually more dis­
tinct until that part becomes semi ·transparent and finally de­
cays. 

In a paper on the significance of classes among vertebrates, 
Professor Gill considered that no groups of animals should 
be comb�d in classes which are more widely differentiated 
morpholo�ically from each other than are the birds and mam­
mals. The differences between the extremes of the group of 
fishes are immeasurably greater than are those between 
mammals and birds, and still more than those between birds 
and reptiles. Instead of the old classes,birds, mammals,and 
fishes, we should have eight,combined in an entirely different 
manner, namely : (1) Mammals, (2) birds, (3) reptiles, (4) 
batrachianl, (5) fishes, (6) elasmobranchiates, (7) marsupo­
branchiates, and (8) leptotardians. 

Professor B. A. Gould, referring to 
THE NUMBERS AND DISTRIBUTION OF THE FIXED STARS, 

Ittate. that, if we assume, according to hypothesis, an equal 
number of stars in each hemisphere, there are altogether 
not less than 15,300 stars as bright as the seventh magnitude. 
But since the count indicates an excess of bright stars in the 
northern sky, there may be a thousand more, as given by the 
formula. The numbers of the Durchmu8terung imply the 
existence of over 200,000 stars as bright as the ninth magni­
tudes, though the magnitudes of faint stars in that work 
seem given on the average a little too bright. The two 
classes of considerations-the approxmate method fur­
nished by the hypothesis of an equable distribution 
of stars and the exil!ltence of a well marked zone of 
very bright stars as much inclined to the Milky Way 
as the equator is to the ecliptic, may assist in determining 
the position of our sun with reference to its own cluster, 
that of:the cluster itself, and the scale of distances between 
its constituent stars. 

Mr. J. H. Kuppart read an interesting paper on the 
EXTINCT HOGS OF OHIO, 

in which he alluded to certain fossil remains of animals of 
the Iuidae family, found in digging sand in the city of 
Columbus, O. The skeletons have a close resemblance to 
that of the S outh A.merican peccany, and are the first com­
plate ones ever found. There may be sufficient differences 
to constitute a new species, the most striking peculiarities 
about the head of these fossils being the small incisors, the 
somewhat longer canines, the thinner and more compressed 
cranium, and the eversion of the lower and posterior angles 
o f  the lower jaw. 

THE DISINTEGRATION OF ROCKS 

was the subject of an address by Professor T. Henry Hunt. 
The cbange of the rocks in question is a chemical one, which 
i8 most obvious in the case of crystaline rocks ; the felspar 
lOBes its alkalies and part of its silver, being changed into 
clay, and the hornblende its lime and magnesia, ret!l.ining its 
Iron and peroxide. From this results a softening and decay 
to greater or less depths of the strata, so that, while the beds 
IItill ret!l.in their arrangement, and are seen to be traversed 
by veins of quartz and metallic ores, the strata are often so 
much changed, to depths of one hundred feet or more from 
the surface, as to be readily removed by the action of the 
water. Thill phenomenon is well seen in the crystaline 
rGcks of the Blue Ridge, and not less remarkably in those of 
Brazil. 

According to the speaker, it has been a subaerial process, 
which hall been at work during past ages, when the compo­
sition of the atmosphere and the climatic conditions differed 
from those of today, and when carbonic acid, aided by 
warmth and moisture, abounded. He connected it with 
that slow purificati:m of the atmosphere which from very 
early times has been going on. He thought it probable that 
the process of decay had gone on with decreasing energy to 
our own times, though it is now insignificant in its action, 
owing to changed atmospheric conditions. 

THE POPULATION OF THE UNITED STATES 

was discussed by Professor E. B. Elliott, in a curious paper 
in which he described calculations made by taking the differ· 
ences between the flgurell as given by the various ceneus, 
and making suitable interpolations for intervening years. 
Taking the average of these differences, we find that, had 
there been no war, the population in 1870 would have been 
41,718,000 instead of 35,558,000, showing a loss of fully 
3,000,000 p�ple, In 1880,the population would be 54,017,000, 
but making the same allowance, he estimates now that it 
will be but 50,858,000. The population for the present year, 
1874, is placed at 43,167,000. To statiBticians, the table, 
given for every yev from 1780 to 1880, is a very interesting 

one, as is also a tabular statement giving expenditures of 
the government per capita of the population in periods of 
four years each. Except during war times, there Aas been 
great uniformity, rarely exceeding $2 per head per annum. 
The highest was during Lincoln's first term,averaging $16. '16 
gold,and the lowest during Jackson's first term,$1.20 '5. The 
present rate is estimated at $1.69 gold, deducting war In­
fluence, or $6 37 counting the same. 

Profess::!r W. A. Rogers described the Harvard College 
system of 

SENDING TIME BY TELEGRAPH. 

The method consists simply in inserting, into the circuit 
passing through the clock, an ordinary telegraphic sounder. 
At every second beat of the pendulum, the circuit is broken 
and a click of the magnet is heard. By a simple device the 
clock is made to omit every fifty.eighth second. When one, 
therefore, wishes to ascertain the error of his time piece, he 
has only to watch for the omitted break, and the first click 
thereafter is the exact beginning of a minute as shown by 
the time clock at the observatory. At every even five 
minutes. there is an omission of about 25 seconds preceding. 

The same speaker, in a paper on the 

PROPER MOTION OF E DRACONIS 

in right ascension, stated that he found evidence of an ir­
regular proper motion, the star appearing to complete its revo· 
lution in from 40 to 60 years. He also pointed out that no 
predictions of the plane of this star have been verified by 
subsequent observations, 

Professor Hough described an interesting apparatus for 

PRINTING THE DIRECTION OF THE WIND, 

as well as the velocit� hourly. 
The apparatus for velocity consists of a movement for giv­

ing motion to a set of type wheels, which is unlocked for 
each tenth of a mile of wind. Four brass type arms, on 
which are engraved the letters N. S. E. W. , are placed on 
the prolongation of the shaft, carrying the type wheels for 
velocity ; and these arms, by means of connecting rods, are 
attached to the armatures of four electro·magnets. Tele · 
graph wires communicating with the vane shaft and magnets 
cause one or more of the letters to be elevated ' for printing 
whenever the battery current is completed. 

By means of a half second pendulum clock, an impression 
for direction and velocity is made hourly on a slip of paper 
two inches wide and eight inches in length, as follows : 

TIme DIrection VelocIty 
o N. E. 342 
2 N. E.  372 

TIme DIrection VelocIty 
1 N. 360 
3 N. E. 385 

The first column is the time, the second the direction, and 
the third the velocity in miles. 

So far as Professor Hough is informed, this is the first and 
only mechanism for printing the direction and velocity. The 
total distance traveled by the wind in a day, month, or year 
is read from the sheet without computation ; consequently, 
the device is eminently labor· saving. 

Professor Gill, on the relations of certain genera of canida!, 
said that the division,into two groupil of wolves and red and 
gray foxes, does not express the true relation of the animals. 
He cited certain characteristics to prove that all should bi 
united in one group. 

Professor Le Conte read a paper on the 
REPLACEMENT OF INJURIOUS INSECTS, 

and mentioned the replacement of one caterpillar which had 
become a great nuisance in Philadelphia by another, equally 
as troublesome. No sooller had the sparrows exterminated 
the first thau the second variety appeared. Its family is 
orygia leucostigma. The birds will not eat it. Having at­
tained its fuil growth on the tree, it crawls quietly to a 
neighboring wall or fence, and, fixing its cocoon, undergolis 
transformation. The remedy against the annoyance is,there­
fore, very simple. Direct the aervants, with stiff brushes, to 
sweep the cocoons from the walls and fences, and place 
around the trees to be protected rings of tin plate inclined at 
an angle. This will give the trees immunity, because the 
insects are not provided with wings for flight. 

Professor C. H. Hitchcock discussed the 
PHYSICAL HISTORY OF NEW HAMPSHIRE, 

giving a sketch of its growth from the earliest times, when 
an archipelago exillted there, up to the present. The first 
period was characterized by the formation of porphyritic 
granite, then came a saries of gneillses composing the Mount 
Washington range of mountains. The Labrador period, the 
rocks of which are composed of granite and felspar, followed, 
and then the Huronian formation, of very gre&t thickness, 
succeeded. The next period was the most extensive, the 
rocks consisting of mica schist ; and the last period shows 
the area submerged by the ocean in the Helderberg period . 
It occupied the C()nnecticut valley to the depth of 1 ,000 feet. 

In a paper on the pottery of the mound builders, Professur 
Cox drew the conclusion that the art of manufacturing con­
crete or &rtificial stone did not originate solely with the 
ancient Romans, but that it was alike understood by the 
earliest aborigines of America. 

President Barnard delivered a brief address on the 
METRIC SYSTEM, 

in which he said that it will become the sole system in use 
by civilized nations before the year 1900. He added that 
the Metrological 80cie1y was urging the change In respect to 
uniformity-a ch&nge of only three tenths of one cent upon 
the dollar-upon our government. That Society will also 
urge a metrical international coinage ; not for immediate use 
within our territory, but for convenience in commercial ex­
changes and to facilitate travelers in all parts of the world. 
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Whether such a coinage would eventually take the p Jace of 
our usual currency might be safely left to'the future. 

Professor Elliot, in another paper on the United Statell 
government, s!l.id that its present borrowing power is 20 per 
cent superior to that of France, the rates paid by the former 
being 5 per cent, and those of the latter 6 per cent per 
annum. Professor Wm. H. Brewer,on the 

DISTRIBUTION OF AMERICAN WOODLANDS, 

said that the flora of the United States contained over 800 
trees. Of these trees about 250 species are somewheres 
tolerably abundant, about 120 species grow to a tolerably 
large size, 20 attain a hight of 100 feet, 12 a hight sometimes 
of over 200, and a few-perhaps 5 or 6-a hight of 300 
New England contains 80 or 85 species, of which 50 mlV 
reach a hight of 50 feet. The Middle States have about HO 
to 105 species of trees, 65 to 67 of which sometimes reach50 
feet in hight. Here were originally very heavy fore,ts. 
There are still large areas heavily timbered, but the tinber 
for all purposes is unquestionably rapidly diminishing and 
there is no compensating influence going on for inc)ease. 
In the southeastern region-that is, extending from Vir­
ginia and Florida-we have about 130 species. In each 
case these form the conspicuous elements of the )8.ndscape. 
Seventy-five attain a hlght of 50 fjlet or more, sad about a 
dozen species a hight of 100 feet. The northw�tern region, 
from Ohio to Minnesota, and north of the Oh'o River, is re· 
presented by about 105 to 110 species, 68 or 7� of which may 
reach a hight of 50 feet. That is the district furnishing at 
present the largest production of sawn lamber within the 
United States, Michigan alone furnish&i in 1870, of the 
12,750,000 of M. feet, 2.250,000 : Wisconlin furnished over 
1,OOa,OOO-the two States thus producing more than one 
fourth of the whole yield returned in tlat year. The south· 
western region, extending from Kentacky to Texas and the 
Gulf, has about 112 to 118 species, 6� or 65 of which attain 
a hight of 50 feet, which the author also analyzed. West of 
these last two districts, this treelellS belt, extending entirely 
across the continent from the Gulf of Mexico to the Arctic 
Ocean, is 350 miles wide in its narrowest part, between 
latitude 36° and 37', and 800 miles wide on our northern 
border. The Rocky Mountain region consists of from 28 to 
30 species, but a vastly smaller numb!!r making up the tim­
ber region. With one single exception, all of the trees with­
in the United States which attain a hlght of 200 feet are 
found in Washington Territory and Oregon. The forests 
are entirely of cone-bearing trees and the number of species 
is large, the number of timber trees being very large and 
their size and value also being great. In Washington Ter­
ritory, official reports state that the land will produce from 
25, 000 to 300,000 feet per acre, and that there are vast tracts 
" that would cover the entire surfaoo with cord wood 10 feet 
in hight." 

Mr. Porter C. Bliss read two papers, one on a classification 
of the Indian languages of Mexico , and the other relating to 
marks of ancient civilization in that country. 

Referring to the 
REVERSION OF THOROUGHBRED ANIMALS, 

Professor Brewer said that it is often claimed that, if the 
care of man be withdrawn, the improved breed will retrace 
the steps of ita ancestry and revert to its original character­
istics. For some years Professor Brewer has been investi­
gating this subject by every possible means, and, finding no 
instauces of the alleged " reversion " to be authenticated, he 
considers that the pernicious notion should be exposed and 
refuted. 

------............ .. ------
PhOlphor-BroDze Axle BearlD�I!I. 

When two bodies are rubbed against each other (nnder equal 
pressure,and at equal velocity), the harder lhey are, the great­
er i8 the amount of heat generated ; or on the other hand, 
the greater the difference of hardness between the two 
bodies rnbbed against each other, the less is the heat produced. 
In the latter case the harder body i8 more heated than the 
softer, if of equal size. If, for instance, glass is. rubbed 
&gainst cork, the heating is aa 7 to 1 (the copper being heated 
seven times hotter than the cork) ; if copper is rnbbed against 
cork, as 4. to 1.  

The ideal of a bearing which would wear little would be one 
made of the same material as the axle revolving in it, if there 
had not to be taken Into consideration the wearing of the axle 
itllelf and the heating. A bearing made of the softest material, 
in which an axle of the hardellt material revolves, would be 
the ideal of a bearing which does not heat, and does not cut 
the axle, if the wear of the bearing, and deformation by prel­
sure, etc. , had not to be taken into condderation. 

In practice the best medium must be found which 
1 . Does not cut the axle. 
2. Wears (in itself) aa little &s possible, and consequently 

requires a minimum of lubrication. 
3. Does not heat, even in case lubrication should be neg­

lected. 
4. Is capable of resisting any possible shock without 

changing its form, or breaking. 
Some railway companies desire to use few bearings, at the 

expense of many axles and much lubricant-(the consump­
tion of lubricant is always in proportion to the wear of the 
axle on the bearing)-and therefore use bearings containing 
from 17 to 20 per cant of tin and 83 to 80 per cent of copper, 
which alloy,undoubtedly,is too hard,and must attack the axle, 
as has been shown on many railways. Other railway com­
panies use alloys of lead with more or less antimony, which 
cert!l.inIy do not attack the axles, but require much lubricant, 
and we!l.r out very fast. A great number of railway compan­
ies in Germany take refuge in the ao·called white metal,:which, 
11 of propel' COZIlpoiliion. 'l)pe&rII che&p, but in the long rUll 
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certainly is the most expensive. The alloys of copper, anti. 
mony, and tin, or so called white metal,are bad makeshifis, all 
well as the so called lead composition bearings of lead and 
antimony ; for it is imposeible to give these alloys a hardness 
approaching that of the revolving axle without rendering 
them brittle. If an alloy is used sufficiently hard to avoid 
great wear, these bearings will heat much and are very bri ttle. 

On most of the English, Belgian, German,French, and par. 
ticularly on America.n railroads, white metal, and especially 
lead composition, bearings are little used, and this with good 
reason ; for what would become. for instance. of a white met· 
1101 beHing on an American railroad, where the bearings are 
subjected not only to heavy loads, but where they have to 
travel thousand s of miles on rails belonging to other com· 
panies, and therefore are not much looked after. 

Gun metal bearings, alloys of tin and copper, are not often 
homogeneous, with exception of the alloy of 17 to 18 per cent 
of copper, which is the most trustworthy alloy of tin and cop· 
per. In alloys containing a lower percentage of tin. the lat. 
ter segregates in the form of tin spots, when the alloy cools 
slowly. All other compositions in use for bearings, such 
as 12 to 17 per cent of tin and 88 to 83 per cent of copper, 
do not make homogeneous b �arings, unless they are cast in 
chill mold s, which in practice is impossible. This hetero. 
geneity of gun metal bearings is dangerous, as it produces 
gripping, and thereby a rapid wear. This sI ecific quality of 
gun metal bearings (to grip) is theoretically easily explained : 
In cooling, the Bofter metal (composed of from 7 to 10 per 
cent of tin and 93 to 90 per cent of copper), being the less 
fusible, sets first, forming the skeleton of the bearing ; later, 
the very hard and brittle alloy,containing 17 to 18 per cent of 
tin and 83 to 82 per cent of copper, eets and fills the pores 
of the softer skeleton. The particles of the harder alloy are 
easily torn away by the axle if the bearing is not sufficiently 
lubricated ,and these tear the skeleton composed of the softer 
alloy ; this I have frequently observed at rolling mills where 
the bearings were not sufficiently lubricated, and where par. 
ticles in the form of small flakes peel off. 

A good bearing which answers all purposes must not be 
homogeneous, but must conllist of a strong and tough skeleton, 
the hardness of which nearly equals that of the axle, in order 
to rflsist shocks without deformation, and the pores of this 
skeleton must be filled with the soft metal or alloy. 

The nearer the hardness of the skelton approaches the hard­
ness of the axle, the better the bearing will resist the pres­
sure or shocks ; and the softer the metal filling the pores, the 
better the bearing is in every respect. Such bearings are now 
made by melting two or more alloys of different hardness and 
fusibility together, in such proportions that neceesarily a se· 
paration into two alloys of definite composition takel place in 
cooling. 

Phosphor. bronze bearings consist of a uniform skeleton of 
very tough phosphor brooze. the hardness of which may be 
easily regulated to eq ual the hardn8ss of the axle, while the 
pores are filled with a soft alloy of lead and tin. 

S uch a phosphor bronze bearing may therefore be considered 
as hu.viog its wearing surface composed of a great number of 
small bearlDgs of very soft metal encased in the tough and 
stron� metal which eq uals the hardness of the axle ; on the 
planed be&Jing su.face this molecular disposition cannot be 
detected by the naked flye, but. if examined with a magnify. 
ing glass, the truth of the above will at once be seen. An· 
other practical proof can be given by exposing such bearings 
tO ll. dull red heat, when the Boft alloy will sweat out, and 
the hard, spongy, skeleton·like mass remaIns. 

:u. this consi st tb e great advantages of phosphor.bronze 
bearings. which is proved wherever tested ; for while the axle 
partly runs on a very soft metal and thus obviates heating, 
even if not sufficiently lubricated, the harder part of the bear. 
ing, its skeleion, does not allow of wear taking place ; and as 
the hardness is arranged to equal the hardness of the 
axle, wear is reduced to its very minimum. -Dr. Oharlea 
Kunul 

• I •• • 
Vse oC Iron Instead of Lead Shot In the RlnslnK 

oC BoUles. 

Lead shot, where so used, often leaves carbonate of lead 
on the internal surface, and this is apt to be dissolved in the 
wine or other liquids afterward iDtroduced, with poisonous 
results ; and particles of the shot are sometimes inadvertently 
left in the bottle. M. Fordos states that clippings of iron 
wire are a better means of rinsing. They are easily had, and 
the cleaning is rapid and complete. The iron ill attacked by 
the Olrygen of the air, but the ferruginous compound does not 
attach to the sides of the bottle. and is easily removed in waeh­
lng. Besides, a little oxidized iron is notiDj urioue to health. 
M. FordoA further found that the slight traces of iron left had 
no apparent effect on the color of red wines ; it had on white 
wines but very little ; and he thinks it might be better to use 
clippings of tin for the latter. 

• •••• 
Fast Steamlnll:. 

One of the finest and fastest steamboats on the Hudson 
river is the Mary Powell. Recently she made the distance 
from New York to Piermont, 28 miles, in one hour, while 
the actual mnning time to Poughkeepsie, 74t miles, was 3h. 
19m. , or at the average rate of 22t miles per hour. Boiler 
pressure, 37 Ibs. The Powell is fitted with the ordinary sin. 
gle vertical cylinder, walking beam engine. 

. �  .. . 
PARASITES.-It is common to note that each speciea of 

animal has its own parasites, which can exist only upon 
creatures which have more or less kinship with their host. 
Thus the ascarix mgstax. which torments the domestic cat, is 
found in all species of felis, while the fox, so closely resem· 
bli ng the wolf or the dog, is never troubled with the lamia 
,en.ata, common in the last mentioned animal 

THE VIBRATIONS OF SOLIDS OPTICALLY STUDIED. 
Profdssor Ogden N. Rood, of Columbia College, communi. 

cates to the American Journal of Science and Arta a new 
method of �sce�aining whether two tuning forks, for ex. 
ample. are In unIson, or to determine the difference in the 
number of vibrations executed by them in a aecond. A 
short piece of fine steel wire is attached to each of the forks 
and the latter are supported as shown in Fig. 1. The fork� 
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Fig. 1. 

are now set in vibration, and the intersection of the wires 
viewed agaicst a bright background with the aid of a small 
telescope. When the difference in phase is O. an appear. 
ance like Fig. 2 is produced, which changes to Fig. 3 when 
the difference in phase has increased to one half a complete 
vibration. If the forks differ by an interval of an octave, an 
almost equally distinct figure will be produced, as is seen in 
Figs. 4 and 5, which represent the characteristic appearances 
in this case. Somewhat less distinct and more complicated 
figures are given by the quint, the duodecimo. and the double 
octave. 

It is easy with this method to bring a vibrating string 
into unison with a given tuning fork, or to adjust it so that 
the interval shall be a quint, octave, twelfth,or double octave, 
above or below. It is also easy to ascertain the number of 
vibrations made by a string in a given case, by the aid of a 
bridge and a properly selected fork making a known num­
ber of vibrations, the string being shortened till it furnishes 
one of tho above mentioned figures, and executes hence a 
known number of vIbrations, after which the number of vi· 
brations made by its whole length can readily be calculated 
by a well known law. 

To bring two cords into unison, or to produce one of the 
above mentioned intervals, a cork cut at an angle of 45' is 
placed h3tween the strings on the monochord,and, supported 
at this angle,is a Imall piece of looking glass of good quality. 
The reflected and vertical image of the farther st ring was 
then seen in the telescope croBsed by the horizontal image 
of the nearer string ; and the mirror being turned eo as to 
reflect,at the same time,light from the sky, all the conditions 
were fulfilled. 

Rods or bars, supported at one extremity or at two nodes. 
and provided with fine terminal wires, can by this method 
be brought into unison, or have one of the above mentioned 
intervals established between them. A preferable mode, 
however, is to study them in connection with the monochord 
and a tuning fork. The entire string of the monochord is 
firet brought into unison with a tuning fork, or some defi· 
nite interval established ; the cord and rod or bar are then 
combined at right angles, and the bridge moved till unison 
is again effected, when it is possible to calculate the num­
ber of vIbrations actually executed by the ba.r or plate. If 
the fine wire is attached to one side of a bell. the number of 
vibrations executed by the bell can readUy be obtained with 
the monochord in the manner already indicated. 

Vibrating membranes can readily be studied in this way 
by attaching to them a small piece of fine wire bent with 
two right angles. and using them in connection with the 
monochord or a tuning fork. 

The more important of these figures may be easily reno 
dered visible to a large audience. Wires about a milimeter 
thick are attached to two tuning forka placed in front of a 
magic lantern ; an image is formed on the screen with the 
aid of a lens of about 0 '815 inch focal length ; the figures 
are then well shown, along with certain of their details not 
particularly mentioned in this article. 

• ••• • 
Great Expositions. 

A conespondent of the New York Tribune writes from 
Vienna that the lOllS of the AustrIan government, in itl out. 
lays on the recent Great Exposition of 1378, wall nine mil· 
lions of dollarll. We have heretofore chronicled the recent 
8uspension of the series of annnal World's ExpoBitions, 
which were inaugurated by the Exhibition Commission 
in London, and intended to continne until 1876. The loss· 
es were so heavy that the Commission was obliged to dis· 
continue them. In view of facts like these, the American 
people may congratulate themselves that Congress, at its 
last session, refused to authorize the squandering of public 
money on the Centennial Exhibition at Philadelphia. The 
truth Is that this Great Exposition business has "played out. " 
It has ceased to be an attraction for the masses, and is chief­
ly usefnl for the advertising purposes of enterprizing deal-
ers. 

• • • • • 
C. H. C. suggests that telegraph companies plant treell on 

which to hang their wires. " In most sections of the coun· 
try, the tree first planted would cost but little more than a 
pole, and after two or three years in growth would be a per 
manent pole which not rot at the bottom or need resetting, 
and would be seldom struck by lightning. Having many 
times seell. from three to a dozen poles, in a row, shivered by 
a charge of electricity running along the wires, the above 
question arose in my mind. n 
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Plttsbnrah Manufadurers Cor 1 8 '73 .  

Some weeks since, the Pittsburgh Dispatch o f  this city 
published a list of sa.les of houses in Pittsburgh doing a 
business of over $50,000 a year. The list was very imper. 
fect ; but at! it is so difficult to get statistics in Pittsburgh 
we have compiled from this list, which was copied from the 
assessor's list, the items relating to our iron. steel, copper, 
and glass indnstrles, believing that, imperfect as they are, 
they will be of value. We do not give the totals of each in. 
dUlltry, as this would by no means gin the volume of busi­
ness. We would also say that none of the Allegheny manu­
facturers are included in this. 

In the entire list there are but two houses outside of those 
connected with the industries given below tha.t did a buai. 
ness of over $1,000,000. As will be seen, three houses in the 
iron or steel business did above this sum, namely : Jones & 
Laughlins, J. Painter & Sons, and Hussey. Wells & CO. 

IRON. 
yrplf'fB:nn:t� & CO . . . . . . . . . . . .  '914.70�

I
LIOYd & Black . . . . . . . . . . . . . . . . . . '540.400 

Cb 
a n  er on . . . . . . . . . . . . . . .  l.439.600 Zug & Co . . . . . . . . . . . . . . . . . . . . . . . . . 704.690 

J 
e ••• Smytb & Co . . . . . . . . . . . . . . 6�5.400 Shoen berger & Co. . . . . . . . .  740 000 

ones & L .. ultblln . . . . . . . . . . . . . . 2.750.roo Wm. ClarK & Co . . . . . . . . . . .  : : : : : : t3t·OOO 
Brown & Co. . . . . . . . . . . . . . . . . . . .  79�.500 IIIcKnlght. Duncao & Co �lj 200 
EVe!���\:tJf:g��:�rum . . . . . . .  425.000 ,Dllwortb. Porter & Co . .  ::::::::S9S;UOO 

STEEL. 
SInger. Nlmlck & Co . . . . . . . . . . . W9.(!()01 P .. rk Bro . & Co . . . . . . . . . . . .  $4�S '00 
ftnder.on & Wood. . . . . . . . . . . .  9 17 .300 1 Pltt.burl(b Steel Ca.tlng Co" 87'5(10 u •• ey. Well. & Co . . . . . . . . . . . .  l.150.000 Mmer. Barr & P .. rkln . . . . . . . .  : : : 5B9;000 

GLASS. 
Bryce, W .. lker & cO . . . . . . . . . . . .  'I6fl.O'lO ll'hO • . WIghtman & CO . . . . . . . . .  $300 000 � .. mpDell. Jone. & Co . . . . . . . . .  72.800 Dltbrldllte ,I, CO . . . . . . . . . . . . . . . .  152.600 

S 
cKe. Bros.  . . . . . . . . . . . . . . . . . .  280.500 GI .... . Nei l ey & Co . . . . . . . . . . . . . .  451 .400 

R
' �c�ee & Co . . . . . . . . . . . . . . . . . lR8.000 Cryst  .. 1 Glas. Co. . . . . . . . . . . . .  9, sr.0 

D . cbmertz & Co . . . . . . . . . . .  1 1 2.'lCO Atterbury & Co .. . . . . . . . . . . .
. . . 

168'SOO 
u lf &  Campbell . . . . . . . . . . . . . .  10j,F00 Ad .. m. & Co . . . . . . . . . . . . . .  : .

. .  
· 121 '600 

Excell11r Flfnt Glass Co • . • • • • •  125.900 Bak ew�l]t Pp.tLr e & Co •• 
• •• 

150 000 

l�ystoue Flint GI .... Co . . . . . . .  IOS.1CO Ch .. lloneT. Ho,,}an & Co . .  : : : : :  168.100 

J 
oxs KIm & Co . . . . . . . . . . . . . . .  67.7110 Geo . Dunc"n & �on. 98 500 Jr':i . �on & Co . . . . . . . . . . . . . .  1 19.400 KIng, Son & Co . . . . . .  : : : : : : : : : : : 166;ScO 

wOli�'ito�lr� �"co·::.: : : : : : : :  t�g;� Dorrlngton Bro . . . . . . . . . . . . . . . . .  81 .300 

MISCELLANEOUS. 
ire�ne'l'an & 

&
Wallack. b ,!ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 53.'00 

W �nfoe� Co . •  engIne •• etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326 000 

wmcl Pr1 
er, orge . . . . . . . . . . . . . • • . . . . . . • • . . • • . . • • . . . . . • .  0 • • • • • • •  , 0 - • • • • • • • • 140,900 

]if
'
S 

. 
d 

ce,;. St" fo;:n
,1

ery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6R.600 

vi �y Ter 0.. 0 en . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 08  SOO 
A

' 
B 

. 
dl

ow�end & Co .• rIvet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : : :  IS�:OOO �;, H:vD� & ��� ... �\����" :::::::::::::::::::::::::::::::::::: : : : : : • •  : : : : �:.&� 
W

va��81f�zb I & Co., pipes . . . . . . . . . . . . . • • . . . . • . . • • . . . . . . . . . . . . . . . • • • . • . .  6<:'4
'
000 

Jacob". & NI':nlc�l�f:D:nf8ciui1j,g'  Co:; noveiiy
·
goOds 

. . . .  
· · ·

· . . . .  · . . f1N88 ���� &
H�o. ;. copoer .i· · ·  . .  · . . . . . . . . . . .  · · · ·  . . . . . . . . · . . . . . . .  : : : : . : : : : : : : : : :  lh9:300 

C G
' 

H 
gil & Co.. oveR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 50 000 

M1tchelfs���v:n�gn· �oB��r s·
tov· ·s ·

· · ·
· · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . : : :  :SQ�!!OOO 

1\1 arshall' BrOB. maeblner ' e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 000 

Blss II & C • t 
y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56.000 t· 

b
J"l['6ii� ·

&· c��joiind,;r8 : :  : : : : : : : : :  : : : : : : : : : : : :  : : : : :  : : :  : : : : : :  : : : :  : : :  ���.gll8 
L

O l t
' err?n

& C
o . •  /tov3. ·  . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . .  59 400 

t�:x:��·
e"ir�t :'bn •• O�io�r · �:.�':::::::::::::::::::::::::.' : : : : : :  : : : : : : :  l�g:� 

DlCk.o�rsM .. ar.b8llo& g>�n t"r. ii . . . . . . . . . . . . 
·
· . . . . . . . . . . . .  · . . . . . . . . . .  · · ·  140.000 

A Fren' b. 
& C t

' oun ere . . • • . • . •  . • • • •  . • . . . . • . . • • • • . . . . . . . . • . .  78,600 
MoC 

c 
T 

� • • •  �r 8g• · · · ·  . . . .  · · · • · · · · · ·  . . . . . . . . . . . . . .  · ·  . . . . . . . . . . . . . 866 600 

T tt
On�8l(J or ey 0 •• malle .. ble Iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68'000 ��\!�l:�

R
����k

t
��;�

f
�8�:

d
�·�;;���·��:·:·.::·:·:.:·::·:.:::: ::':'.:.:: :.:.::::::::::: : : : : : : : � 32�:! ew a 058 er, oun era . • . . . . . • . • • . • • . . . . . . • • . . . • . . . • . . . . . . . . . . • • • : .  90;000 

-American NanJifaclurer .t i.-on World. Plttsbnrgh. 

IMPORTANCE OF ADVERTISING. 

The value of advertising Is .0 well understood by old establlsbed buslnes. 
I1rm. tb .. t a blnt to tbem I. unnece •• ary ; but to person. e.tabll.blng a new 
bu.lne ••• or bannll for ... Ie a new .. rtlcle .  or wl.hlng to seU a p .. tent. or Ilnd 
a mannf .. cturer to work It : npon .ucb .. cia ••• we would Impr ••• tbe Impor. 
tance of advertising. Tbe next thing to be con.ldered I. tbe medinm 
tbronllb wblob to do It. 

In tbls matter. dl.cretion Is to be n.ed .. t I1rst ; but experience will loon 
determIne tbat paperl or m .. gazlne. having tbe large.t circulation. among 
tbe cia •• of persona moat likely to be Interested In tbe artlole for .ale, will . 
be the cbeape.t . ..  nd brlnll tbe qulcke.t return. . To tbe m .. nuf .. cturer of 
.. 11 kInd. of macblnery, .. nd to tbe vendor. of .. ny new article In tbe 
mecb .. nlcal line. we believe tbere Is no etber sonrce from wblcb tbe adver. 
tlaer can get a. apeedy return . ... tbrougb tbe advertl.lng colnmn. of tbe 
S CIENTIFIC AMERICAN. 

We do not m .. ke tbe.e .ugge.tlon. merely to Increase onr advertisIng 
patronage. bnt to direct per.on. bow to Increa.e their own bu.lnea •. 

Tbe SCIIONTIFIO AMEIlIOAN bas .. clrcul .. tlon of more tban 4�.000 cople. 
per week, wblcb I. prob .. bly gre .. ter tb .. n tbe combIned cIrculation of all 
tbe otber oaoelS of Its kind publl.bed 10 tbe WOrlQ. 

NEW BOOKS AND PUBLICATIONS. 

THE AMERICAN GARDEN. a Monthly Illustrated Journal 
devoted to Garden Art. Edited by James Hogg. Terms $2 a year. Brooklyn, N. Y. : Beach, Son, & Co . •  76 Ful. 
ton street. 

Tbls excellent jonrnal l. now In It. tblrd ye .. r . ..  nd tbe la.ue for Septem. 
ber. IS74. commence . ..  Dew lerl.s. It b ... been plaoed under tbe edltorsblp 
of Mr. Jamee Hogg, whoee renown as a. gardener and a8 a writer on bfs art , 
In It I many .. nd varied aopeet •. I. widely extended. We predIct an exten· 
ded clrcnlatlon for thl. perIodical. nnder the new man .. gement. 

TITUSVILLE, OIL CITY, AND FRANKLIN DIRECTORY FOR 1874. 
Compiled by J. H. Lant, Titusville, Plio. 

Improved COD8t1'Uctton of tbe After Hulls of Yacbt8, etc. 

Emp.on E. Mlddleton. Sonthampton.England.-Tbls lnvention ha. for It, 
object to Inerea.e tbe capacity of vessel. for c .. rrylng c .. rgo or b .. lla.t. to 
enable tbem to c .. rry more c .. nv ... to Improve tbelr ... !lIng quail tie •• and to 
m .. ke tbem .afer In rougb we .. tber .. nd In heavy gale. of wind. Tbe Inven · 
tlon 60n.llt. ln tbe auangement of tbe .tern po,t of y .. cbt . ..  nd otber ves· 
sel. wltb Its lower end Inclined to the re .. rw .. rd at .. n angle of 45· . more or 
les •• ln connection wltb a corre.pondlng re .. rward exten.lon of tbe keel. 

Improved Saw Gummer. 

Jason W. Mixter. Templeton. M .. ss.-A. gummIng macblne. bave been 
beretofore con.trncted. tbe carrl .. ge w .. y . ..  re c ... t on the m .. cblne • •  o tbat 
the carriage and cutter cannot be .. dJu.ted to .. Iter the direction of tbe cut ; 
and tbe cntter being placed npon tbe end of tbe .b .. ft. but one Journal 
bearing and bnt one crank c"n be used. In tbe present device. by attaeblng 
the carriage and cutter ahatt and feed Bcrew to an adjustaole " way" frame , 
tbe operator I. enabled to vary tbe direction of tbe cntter .o "8 to cnt more 
toward tbe center of tbe law. If  de.lred. Tbe cutter .baft I • •  upported by 
an outer bearing on & curved arm . Two cranke may be ueed Instead of one 
for operating tbe macblne. wblcb may be .. pplled to either .tralght or clr· 
cular lawl. and wltbout takIng tbe latter from their arbors . Tbe cntter Is 
made detacbable. 80 tbat It may be chailired W adapt It to the diamete or 
8I&e of tile 8& W • 
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I mprovement in Securlnll' Knob Roses to Doon. 

James KedeY, New York clty.-fhls lnventlon consIsts In supportIng the 
rose plate by a wooden bush arranged wIthIn the lock cas e .  The bush Is 
provIded wIth holes, so that a screw from each rose plate may be Inserted, 

or one f rom each sIde. 

Improved Guide for Setting Lumber. 

Peter Berry, Millers town, Ohlo .-The m anner of using the devIce Is as 
follows : A slab Is llrst cut oft from the log In the usual way, the head turn· 

nil' up Into a horIzontal positIon as the log advances. The head Is then 
adjusted toward 1 he log beyond the plane of the saw to the extent of the 
thIckness of the board or o lher form of lumber to be cut from the lol!'. 
Thereafter, e.ch Ume a cut Is made, the log Is adjusted on the bead block, 

Its straIght sIde comes In contact with the head, whIch thus acts as a 
or gage . Wben the log Is beIng fed to the saw, it moves In frictional 

act wIth the head. The thickness of cut can be quICkly and accurately 
ed by adjusting the shaft In the bearIngs. 

Improved ElI'g and Fruit Carrier. 

Wendeltn Wels, St. Paul, M I n n . -Vertical metal bands are fastened to 
the under Side of the bottom , aGd pa's through perfora tions of the same 
along stltlenlng straps to suItable bIght, beIng turned Into a rIght angle at 
tbe top to form a lug, for bindIng over the top or cover. The longItudInal 
side pIeces are provIded wIth stren�thenlng pIeces, t o  whIch vertical bands 
wIth top and bottom hooks are fas tened. The top hooks of tbe bands at 
O D e  side o f  the carrier are twisted to extend o ver the cover in longitudl· 
nal dlrectIOl. . The cover Is llrmly bound to tb. hook ends at the other 
sIde by a pIvoted wedge pIece, carrIed under the same, securIng thereby 
the rIgid connectIon of all the detacbable pieces when the carrIer Is 1I11 e d  
w i t h  eggs. A b a n d  spring of the cover acts on a recess of thc wedge pIece, 
BS soon as the same Is placed under the hook ends, so that the wedge piece 
18 secured In lo"ked pos!Llon. 

Improved Fastener for Shade Roller Cords. 
Mahault De Penhoel, Fort Snelling, M i n n .-Two brackets are attached to 

a window cBsing to hold a rod, which Is secured to ODe bracket and paEses 
loosely through the other. Upon the rod I s  placed a short drum, whIch Is 
secured by a set Bcrew I which also passes through and serves 88 a ptvot for 
a pulley, around wblch the cord passes.  By t hIs �onstructlon, by slightly 
loosenIng t b e  thumb scre w, the drum may be moved down upon the rod to 
tighten the cord, may be moved u p  to loosen it, or may be turned upon 
uld rod to adjust the p ul l ey to the dIrection In whIch the cord Is desIred to 
work. 

Im proved Hat Ironing Machine. 

Robert E.  Brand, Plalnlleld, N . J . - This InventIon con.lsto of a hat-block­
supp@rtlng disk, which Is rotated In h orIzontal or vertical pOSitIon by be­
n g  thrown Into gear with a driving shaf t .  A quadrantal guide mechanIsm 

and sprIng clamp carry the disk Into verttcal posItion . The top o f  tb e 
hat a n d  brim are llntshed hy the Iron In the former posItion, the sIde of the 
h a t  belnl>: !lnlshed In the latter. Tbe hat and hat block are tben transfer­

ed and adjusted to a s econd ro tll.ttng disK,with cen tral aperture, cushlont 
and spring clamps, for llnlshlng the nnder sIde of the brI m .  The llnl s hln g 

ron Is made adjus table In any dIrection,  and at dllferent hlghts on the top 
of the s upporting frame, and readt\y used on either slde , l t  beIng detaCh­
able  with Its supporting frame for the exchange o f  the heating Iron. 

Improved Tool Post for Lathes. 

Thomas Uonner, ChIcopee, and Edward Bonner, Worcester, MaSSo-The 
post Is  lltted to worl< up and down without lateral play In a socketed stand ,  
and h a s  a yerUea1 r a c k  I n  o n e  Side, In which an endlese worm works, said 
worm beIng arranged In bearing. attached to the socketed stand, so as to 
be llrmly secured agaInst endwIse motion, and so that the worm works 
th rough a slot In the stand Into the rack. 

Improved Fire Place Grate. 

John Bawden , Freehold , N. J., aSSignor to blmself and G. Combs, of same 
place .-By a relative cOBstruction In three parts, lhls gra , e  may be p acked 
and transported In a small compa.s, while It may be put tog.ther and set 
up In the tire place wIth little trouble or expen se.  

Improved Breech.Loadinll' Fire Arm. 

Albert Karutz, Brooklyn, N . Y.-The barr el screws t o  a receIver at the 
place for receiving the shell . On the receIver Is a caSing tube, to whIch 
thc handle may connect. ThIs tube Is capable of slidIng on the rec eIver, 
and Is connected by screws wIth a crosshead, whIch Is employed to force 
t he needle back to set It for lIrlng the spring. The said crosshead works 
forward and backward In a mortlse, ln a tnbe wIthIn a receIver, pusblng the 
needle back by Its collar, and then, after setting the needle, golnll forward 
ont of the way of the collar. The receiver h.s a collar, and on the oppo­
stte stde a lug,whlch form a bearing for a sleeve to rest on at its front end, 
the saId sleeve being to lock the InsIde tube and outSide tube In the for­
ward posItion next to the barrel.  At the rear end, saId sleeve rests On a 
secti o n a l  collar, forward of lugs on the receiver, and the lIange on the 
front end of the outsIde tube, whIch m atcb so as to form a continuous col. 
Iar  whrn the parts are put together. The sle eve has a lIange at the mIddle 
o f  the InsIde, whIch Is notched so as to pass the lugs of the receIver and 
lock together with them by turning behInd them a lter s o  passing beyond 
them. When the n e e dle 1 8  to be set, the sleeve ts turned so as to allow 
screws t o  pull out o f  notches , but not 80 8S to allow the sleeve to unlock 
with the lugs ;  but when tbe cartrIdge cbamber I. t o  be opened, the sleeve 

I s  t urned so a. to escape from the lug. and be pulled back wIth the tube. 
A s p ring catch Is arranged to arrest the sleeve In the dltrerent posItions to 
whIch It Is turned for thus relea.lng the tube, and also for holdln& It In the 

o"k Ing posl tlon. 

Impl'oved Corn Planter. 

Ge orge H. Hnme, P aola, Kan.-A wave wheel on the main Abaft actuates 
slidIng piece, whIch Is  thereby carried alt ernately from rIght t o  left. 

CaUSIng the dropping of the seed from the seed boxes In the usual manner' 
A l ever Is contro l l e d  by the attendant, s o  that, when the same Is thro" n 
forward, a roUer Is carried back, lo wering runners and marking the fur· 
rows for the seed. Another roller, brought forward, raiAes the runners 
above the ground, for turning the planter from one row Into the next, and 
for gOing to or from the place of work. To each cnd of the sha!t are 
lIrmly applied rotating arms, whIch strIke with theIr Inclined end lugs the 
p ivoted muker rods a t  both ends of a crosa pIece . Each lug strIkes a rod 
simultaneously with the droppIng of the seed from the adjolnl3g seed box. 
The rods are carried back Into horIzontal p osItion after being preased 

down by band sprIngs . The end o f  each marker rod Is provided with a 
cbeck, which leaves an Impre.slon on the surlace of the ground after each 
s troke. By mit able d eVIces for throwing the mecbanlsm Into or out of 
gear, th , seed-droppIng a n d  row- makIng o�eratlon Is Interrupted and 
r esumed at the will of the attcndant.  

Improved Gun Lock. 

James MadIson Grlsbam, Towash, Tex.-One end of the maIn spring Is 
nserted In a hole In the rear end o f  the lock plate, and hao a poInt formed 

upon It, whIch proj ects to serve as a dowel pIn for receIving the rear end 
of the saId lock plate In place. 

Improved Compound for Dental Impressions. 

BenjamIn H. Teague, AIken, a n d  Horace Parker, Edgelleld, S.  C.-This 
nventton Is  a com pound for takIng dental ImpressIons, con sIsting o f  pias­

t er of Parls, go�d mine saD d ,  sulphate of potash, and carmine, or other col· 
o ri n g  matter, mixed i n  proper proporti o n s .  It harde n s  quickly, and may 
b e  removed sooner tban plaster from the mouth of tbe patIen t,  allowIng 
also , on account of Its friability, the breaking away of parts of the Impres­
sion and tbelr accurate replaCing, so that a perfect cast of the mouth Is 

obtaIned. 

Improved Hlnll'e. 

Moses L. Polrler, Green Bay, Wls. -Thlo Invention consIsts In a peculiar 
onstructlon for securIng the cap pIece of the pIntle, so that It must be 
urned on the latter before It  can be removed. The Inclined lower edge of 
he connecting plate of the sleeve on the gate passel along the curved 

edge of a lower socket part on openIng the gate, and slides back thereon 
by the weIght of the same UlI lt arrIves at the lowermost pOint. The gate 

thereby self·closlng, whether thrown open In eIther dIrectIon, as the 
ymmetrlcally Inclined oocket edge carries the sAlDe back toward the cen­

er point lind retains It therein . 

J titutifit �mmtau. 
Improved Temporary Binder. 

.James Bennet, S t . Jobn" ,Canada .-Tbls lnvention consIsts In a Ille whlcb 
opens and closes upon tbe prIncIple of the parallel ruler. PIns are attached 
to the bed pIece, so as to stand lIrm and rIgId. Reces.es are made In the 
bed to admIt dIsks under a metallic strip, anli dIsks are placed on top of 
tbe strIp . Screw tbreads are cut on tbe pIns, and tbe dIsks serve as s�rew 
nuts, lnt o the center of wblch the pIns are screwe d ,  one dIsk nut beIng be­
low and one above the strip for each pIn . The screw threads are cut the 
wbole lengtb o f  tbe pIns, and tbe rougbened surface tbus produced pre­
vents tbe papers from too easily slippIng up when the clamp Is raIsed.  
Mortises tbrough tbe clamp receIve tbe pIns wben the clamp I s  pressed 
,Iown In 1Il1ng. Wben the clamp I i  r.lsed for 1Il1ng, bars serve as guIdes 
tor Ihe edge of tbe paper, e o  that the b.ck eGges of the p apera llied present 
a n  e l en and nnilorm appearance. 

Improved Addlnll' Machine. 

Charles C .  Moore anli Jacob B. Moore, New York clty.-Thls II an 1m· 
proved adding machin e ,  80 constructed 88 to carry accurately whatever 
number of wbeels be used, brIngIng eacb wheel exactly to tbe requIred 
point and leavin g  I t  tbere, aad whIch sball bave n o  lost motton from tbe 
Imperfection of gearIng teetb . In a plate a n umber of counttng wbeels are 
arranged, t n  which, near the ctrcumference, 18 formed a circle of ten holes, 
to receive the poInt o f  a n  Instrument for turnIng said wbeels . In tbe 
lace o f  the wheels, just wi thIn tbe cIrcle of b�les, and concentrIc there­
witb, I s  formed a circle of numbers, consIstIng of the nIne dIgIts and the 

CIpher. Upon the faces of the wheels Is formed a second circle of num· 
bers, conSisting of the nine dlgtts and the ctpher, and 80 arranged tha.t each 
u u mber of the Inner circle may be the complement of the number of the 
outer circle . The wheels are eo covered that only one number of e ach cir· 
cle wt\l be seen at a t ime, and these will always be the compl ements of 
each o ther, so that the number seen tbrough one hole wt\l always IndIcate 
through the space of bow many holes tile wheels will have to ue turned to 
bring the wheels to the 0 poInt. In using the macblne, the Instrument Is 
I nserted In the hole of the wheel op posite the digit of the scale tbat 
represents the number to be added, and Is moved around to the rIght 
u o t U  i t  s t rikes a stop . The units, tenst hundred s,  etc., are added by 
turnIng the proper whe els. In turning eIther of the wheels, as each ten 
of tbe column of lIgureo beIng added Is reached, the next wheel Is turneli 
one s pace, the carryIng beIng thus done automatically. The wheels are 
kept from beIng j arred out o f  place, or ac�ldentally turned forward or back, 
by sprIngs . Upon the under sIde of the maIn plate are attached ratchet 
wheels, to a tooth of each o f  whIch Is pivoted a push rod, of such a length 
and In such a posItion that, when the llgure of the scale silows through the 
notch, the forward end of the oalli push rod may rest agalnot a tooth of 
the next ratchet wheel, ready to move I t  one tooth when the lIrst ratchet 
wheel Is again moved. B y  this construction, as Boon a8 a J)ush rod has 
pushed the next ratchet wheel through the space of one tooth , lt drops 
away from saId wheel, and, as Ito own ratchet wheel con tlnnes to move 
forward, Its movements are so guIded as to keep It away from the teeth 
of the next rotchet wheel untl! It Is time for It agaIn to operat e saId next 
wheel,  when It moves forward, moves the oald wheel one tooth, and agaIn 
dropo away 

Improved Expl osive Co mpound. 

Charles A. Browne and Isaac S .  Browne ,  North Adams, Ma88.-fhls In· 
ventlon relates to a new prIming compound, whIch Is exploded by a cur· 
rent o f  elec tricIty or the electrIc sparl<, when properly secured In an Inter· 
ruptlon of the electrIc current. It conSi sts of the mIxture of fulmInate of 
mercnry with pnlverlzed antlmony In varIous proportions, with an addItion 
of antimoniC sulphIde or o ther IngredIents, If desired, for produc1nK a 
greater or less degree of electilc conductivIty of the primIng. 

Improvement in Ind exlnll'. 

Walter Knight, San Andr eas, CaL-The object of thIs Invention Is  to fur­
nish for b ookkeepers, accountants, and others, a neat caee for keeptng the 
Index of books thcreln, l t  beIng so arran Ked on the desk that It IndIcates 
without loss of time, the page of the party In the book , Bn d  exp e dites  w o rk 
thereby. The devIce conSists of a case wIth open top a n d  front parZ ,whlch 
carrIes In side groove. suItable frame. with thE Index tables o f  the names 
Altd theretn, said frames being raised by means of lev en and keys, exposing 
thereby the Index table requIred. 

Im proved Water Elevator for Wells. 

Wllllam Mason , ProvIdence, R .  I.-In the Inner part of tbe well spout Is 
pIvoted the outer end of a bent arm, the Inner end of whIch projects sufi!. 
clGntly to catch upon the edlle of tbe bucket as It rIses a bove tile spout 
and t 1\1 I t  discharges the water automaUcally lnto said spout.  Upon the 
lower sIde ot the Inner end of the arm 10 pIvoted a small frIction w h eel 
whIch, shonld the bucket rIse so that the arm catches upon the edge, ncar 
one end of the ball,  may roll alonK saId edKe to a positIon mIdway between 

the ends of the said ball, so 1'1 to discharge the water properly Into Ihe 
spout. 

Improved Ordnance and Methods ot Constructlnll' the Same. 

PercIval M .  Parsons, Hlackheath, E ng.-Tbese Impro vements In ord· 
nance relate, llrst, to the mode o f  manufacturing the Inner tube of the 
gnn, whereby the lIbers of tb e metal are arranged spIrally, and the capa· 

city of resistance to straIns greatly Increased. The Ingot of steel Is llrst cast 
as usual.  It Is  then drawn down, by hammerIng or otherwise, unttl It ap. 
proaches the lInlshed sIze . The Ingot Is then brought to a snltable heat In 
a furnace, and Is twisted a sufl!clent number of t imes, whIch to accom­
pltsbed by lIxlng one end In a box attached to an axle, whIch Is made to 
revolve In suItable bearings, while the other end Is grIped and held station­
ary In fixed j aws, or turned In the oppOSite dIrection. It Is then reham· 
mere d,  and, If necessary, the operations may be repeated.  The Improve­
ment also relates to the method of constrnctlng steel linIng tubes for 
IIUDS, Intended for InsertIon Into smooth bore cast Iron guns for the pur. 
pose of converting them Into rllled gun" or Into a cast Iron castlnlr for 
the pur,)ose of makIng new gnns . A number of oeparate hoops of con· 
venlent wIdth, formed by hammerIng or rolllng or by both o peratIons, are 
combIned In such a manner that the dIameter of the ring II Increased dur­
Ing 'he operation, and the metal la thereby extended or drawn out circum­
ferentlally, and the lIbers and any lines o f  weakness developed by lIaws 
In the orIginal casting are placed In a cIrcumferential dIrectIon. The Inner 
tnbe having been turned to the requIsite Size, a sufl!clent number of these 
rlnga bored to the requisite sIze are forced on Its breech end sIde by sIde , 
to form the reenforce tub e'. These are then tnrned, leavIng bands at theIr 
edges of slightly larger diameter than the IntermedIate portion between 
them. Another aerIes of rIngs of the re<tulslte slze, lll relatIon to the lIrst 
sertes, are bored out, with an annular recess in each correspondtng to a 
paIr of bands of two adjacent rings of the lIrst serles;  thIs second series 
of rIngs are then expanded by heat, and placed over the lIrst serIes In such 
a position that they ... 111 break j Oint with tbem, and s O  that tbe band. or 
lIUets formed on the e dges of the llrst s erlo. w1ll lIt Into the annular re­
cesses formed In the second serle8, by whIch meaoo the rIngs will be con· 
nected 10nlrltudlnaUy, and form In eft'ect a contInuous tube , and may be 
treated .o such to Impart longItudInal strength to the Inner tube . The 
Improvements relate likewIse to the form of the breech end of the linIng 
tube and the Interior of the caot Iron casing Into whIch I t  Is lItted, and 
the general combInation of the parto ln guns of thlo deocrlptlon. In guna 
hItherto constructed on tbls Iy.tem, the breech end of the linIng tube, 
where tbe reenfl}fCe occurs, and the rece8B made in the breech end of the 
casinll' to receive It, have been made conIcal, which form requIres specIal 
machInery to bore out the c"slng, and offers dlmcultles to the proper 
lIttlng of tbe tube. The breech end o f  the tube 10 made cylindrical, and 
r educed In dIameter In steps toward the muzzle,as requIred, and the Inte . 
rlor of the casing Is made In a correopondlng form .  The tube Is Inserted 
Into the c . .  t Iron casIng at the breech end, and II s ecured by a breech 
screw, ln combInatIon wIth whIch a nut Is screwed to the end of the Inner 
tube let Into a receu bored out of the muzze e�d of the cast Iron casing. 

Improved Bolt for Mlddllnll's Purifiers. 
Joseph W. Wilson, Warsaw, I11.-By thIs invention, mIddlings purlllers 

that · uoe a lIat ocreen are pro Tided wIth a bolt, 00 conotructed a. to keep 
the screen cloth clean, and the mIddlings thoroughly agttated, IncreasIng 
the capacity of the bolt or ocreen, and enabling a much lIner ocreen cloth 
to be used. 
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Improved Car Coupling. 

GabrIel Thomas, Reno, Nev .-A small plate 10 attacbed near the lower 
end to tbe back of the coupling pIn. A spIral spring Is placed In a recess 
beblnd the pin, whIch bears downward on the plate wIth a con.tant pres 
sure, and reacts against a shoulder to throw the pIn down ward . A verU 
cal bracket sprIng Is attached to tile under side o f  the drawhead, extendIng 
up through the link op enIng, with Its end under the plate, so that tt wl! 
naturally support the pIn when the latter 10 raIsed.  When the cars comc 
In contact with each other,the end of thc Itnk otrlkes thIs sprlng,and pushes 
It from the plate, and the pIn Is farced down I hrough the link. For un.  
coupltng the cars, the pIn Is raIsed by means of a bell  crank which connec to 
wIth a rod which extends laterally to the sIde of the car. Tbls rod b.s a 
series of ratchet teeth whlcb catch on a plate through whIch the rod passes 
by whlc'} means the pIn may be held u p  with o u t  the supportIng spring. A 
sImilarly arranged rod extends to the top of the car. 

Improve ment in Refininll' SU lI'ar. 

A. H.  William Schrader, Hoboken, N.  J .-Thls lnvenUon consIsts In sub. 
jectlng raw sngar when suItably moIstened to the actIon of a very hIgh de­
gree of press ure actJng from above on its  surface, so that the compressed 
aIr percolates between the granules of the sugar and effects the bleacbing 
and purgIng o f  the sugar prevI o u s  to Its dIssolution . The Invention c o n .  
s l s [ s ,  further, In t h e  d tS8olutton of the s u g a. r  i n  the s a m e  t a n k  u n d e r  t h e  
Q.dmtssion of steam a n d  water for the purpoee of repeating and completI n g  
I h e  purltlcatlon, or drawing I t  off f o r  passin g through t h e  ll i t erin/: a n d  dl s .  
coloring operations to be returned a n d  p urged complet ely, a n d  tlnally 
drIed. 

Im proved Steam Radiator. 
James McCarthy, New York clty.-T b e  base of the radIator Is made 

hollow, and on its upper side are formed openings, wh1ch form sockets 
to receIve the ends of the tubes . The head of the radIator Is also hollow, 
a.nd receives the upper ends o f  the tubes.  Rode pass through t h e  tUbes, 
enter the cavity of tbe head , and have eyes to receive o ther rods,  which 
are passed through them. By this a rrangement the rods and their sup.  
portIng rods will not Impede the p assage of steam tbrough the t u h e s .  
The washers in t h e  t u b e  s o c k e t s  are h ollo w rings o p e n  u p o n  t h e i r  I n n e r  
s t d e ,  and a r e  s pun up out O f  r i n g  p l a t e s  of s h e e t  metal.  The washers 
thus constructed wtll  yIeld sUfl!clently to pack the ends of the tubes steam. 
tIght. WIth thIs construction the steam wtll cIrculate quIckly and unl. 
formly through all parts of the radiator, sO that the radiator will heat up 
evenly In all lts parts.  

Improved Seal Lock. 

John S. Lorimer, DetroIt, MIch . -An Inner removable plate Is fastened 
to the back plate lIy a screw. A slidIng bolt Is thrown forward, to en gage 
wIth the notch of the hasp , by a spring. A small knob o n  the bolt projects 
Into an orll1ce of the Inner plate. The seal plate Is m a de preferably of 
glass, upon the back sIde of whIch Is the railroad label. ThIs slides In 
through a slit In the edge of the lock, and covers the inner plate, and con . 
sequently tbe knob of the bolt. The hasp Is n o t  hInged,  but slides In and 
out, ,, shoulder o n  a long leg p,reventlng Its beIng entirely separated from 
tbe lock. When the hasp Is down , the long leg entirely closes the slit, and 
ellectually conllnes the plate, so that the seal plat e must be broken before 
the lock can De unlocked. 

Improved Machine or Cutting C lothes Pin ... 

Henry Mellish, Walpole,  N. H " asslgnor to Wyman Fllnt and George H .  
Mellish, Bellows Falls, Vt.-The obj ect o f  thIs Inventton I s  t o  rapIdly cut 
bifurcated clothes pins of any kInd, but more especIally the kInd described 
In letters patent r.ranted to same Inventor, dated September 23, 1873, N o .  
143,021, b y  the combination o f  a statIonary channel or groove , ln whIch t o  
alternately move and hold the timber, b y  means o f  feed wheels and a ho:d. 

Ing plate, while the pIns are beIng cut. When the feed cea.cs and t h e  
pIece o f  w o o d  Is stationary, a n d  the cutters r e a d y  to work, thIs p l a t e  I s  
tIpped by a c a m ,  whIch strIkes a r I b  a n d  raIses a plate, so that Its other e n d  
pre@ ses on the wood In t h e  groove and holds it down,  to preven t  spl itting 
while i t  Is beIng cut. Thts cam Is 80 formc..I and arranged that the pressure 
10 conttnued whtle the cutters are at work, and dIscontinued when tbey are 
wIthdrawn . For making tke openingll, the cutters penetrate half way 
through the piece a s  tbe lathe Is  passed through thIs machine. The next 
machIne cuts the otber side In the same manRer, and then the piece of 
wood Is 'pllt, whIch separates and completes the pIns. Another cutter cuts 
Into the pIece t o  give the length of tbe pIn.  The cuts In th e two sIdes of 
the pIece are n o t  opposIte each other, so that th e piece holds together un ttl  
It  Is split to separate the pIns . 

Improved Lamp Cooklnll' Apparatus. 

J ohn A .  Miller, New Orleans, LI). .-A common petroleum lamp has Its 
chimney provided wIth a closely lIttlng sheJl of sileet IDe tal, whIch extends 
from the ngck to the upper rim, and prevents 1ts unequal expansion. The 
shell also serves to a certaIn extent to retala the heat I n  lis passage through 
the chimney .  The cooking vessels proper eons'at of a boUer aD d seve ral 
addItional vessels,  whIch are lltted Into each other and Into the botler, each 
formIng a separate cookIng chamber. The botler Is  arranged a t  the b o ttom 
with worm· shaped channels, whIch take up the lIame from the chImney 
and conduct It around the bottom and sIdes. A convex perfora ted bottom, 
loose or falsc, Is p laced on the boiler bottom to prevent the articles cook. 
Ing thereIn from burning. Tbe vessels are counected by steam tUbes, 
whIch are arranged at opposIte sides to compel the steam to s pread under 

the bottom In passIng to the next vessel. 

Improved Adjustable Ferrul e  for AlI'ricultural Implem ents. 

William H, Bowman, London ,  Ohlo. -The ferrule Is made o f  two halves, 
whIch lIt symmetrIcally over the handle end. When the handle shrIn k s ,  Ihe 
ferrule Is ttghtened by drIving u p  a band. The band takes hold of the 
outer side of a tongue simultaneously with the ferrule halves , 8S i t  forms , 
on account of an Inclined groove and Its Illner wedge shapc, part of the 
circumference of the ferrule. The lug locks the tongue securely to the 
ferrule . 

Improved Water Wheel . 
MarquIs D. Grow, Dubuque, Iowa.-The buckets are made straight and 

radIal, and are formed upon or att ached to the body of the wheel. The dIs­
charges extend rearward from the lower ends cf the buckets, and 8re 
curved downward, so 88 to b e  convex upon their upper Side, a s  shown . 
They are surrounded by a band, at tached to their outer edges, and the upper 
edge of which reots against  a shoulder formed by the thickenIng of the 
case for the chutes, so tbat the water from .ald cbutes may be discharged 
directly against the bnckets. To the top of the gate Is bolted a ring, which 
lIt. around the edge of a cap plate In which the sh�ft revolves. To the c.p 
are pivoted at their Bn gles two elbow levers, the arms o r  which have short 
.Iots formed In them to receIve pins attached to Ihe rin g .  To the o th e r  
arms o f  the levers, near their outer ends . are pivoted t h e  ends of 8 con 
nectlng bar, so that the levers may op erate togetber upon the oppo,lte 
parts o f  the rIng to move the gate.  Upon the lower part of the ouler S ldc 
of the gate 1s formed a tlange, upon which rests the outer gate, which has 
a fi8Dge, formed upon the lower Plut of its outer Side , In one part o f  which 
are formed teeth. Into whIch I s  geared a governor, so that the gate m.y be 
adj usted automatically to regulate the Ingress of the water by the motIon 
of the wneel.  

Improved Pocketbook. 

GabrIel Jasmagy. Brooklyn , N .  Y.-The obj e c t  of thIs Invention I s  to 1m· 
prove the pocketbook patented by same Inventor under date of April 2ti, 
1874. It consists of a pocketbook, the p artitions of w hIch are connected , 
wIthout stitching, by a linIng made of a blank Wblch extends continuously 
over the same,  and Is cut wIth sector-shaped sIde llaps for forming the side 
connection of tbe partItIons, and also with the side lIaps of the pocket. 
book. The invention CODsists, further, In the arrangement of a bUlbook 
formed as extensIon of thc partItion covering, and foldIng out of sIght 

Into a section of the sallie. 

I"mproved Beam End Protector. 

Norman McLellan, New York clty.-The Invention relates to a sheet 
tIn casing for the ends of wooden beam. as a protectlon against the Inlln­
ence of dampness or destructIon by lIre . The casing covers the beam end 

and so much of the contiguous portion as enters the mortIse In the brIck 
or stone wall , and It may aloo be made of aumclent length to project a 

short distance from the sIde of the wall_ 
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The Char(Je for lnserlton under IhllI li.ead ill 81 a Line. 

Compound PrJpeller Pumps,for Mines,Quar­
ries,  Canals, and Irrlga t l n g  purposes.  CIrculars on ap­
plication t o  HydrostatIc and Hydraullc Company, 913 

RIdge Avenue ,  PhiladelphIa, Pa . 
To Manufacturers and Amatenrs-Solntions 

for covering all ktnds of metals with dtfferent metal, 
eIther by Electro Plating or chemical proce •• , always on 
b o n d ,  with reliable dIrection for u.e.  Addre •• Al b. 
Lovl e , 222 N .  4th St . ,  PhiladelphI a,  Pa . 

For Sale, Che!l.p -Second hand Machinist's 
Tool •. D. Frl.ble & C o . ,  New Haven, Co n n .  

We make to Order Iron and Steel Drop 
ForgI n g s  of every descrIptIon . R. A. Belden & C o . ,  
Da.nbury, C O D D .  

A machine that actually pays its cost in 30 
days ! Made by Humphrey Machine \)0"  K e e n e ,  N .  H .  

For Solid Wrought-iron Beams, etc., Bee ad­
vertl.ement. Address 1Jnlon Iron MlIIs, Plttsburgh , Pa.,  
tor l1 thograph, etc.  

Wanted-Circul ars and Price Lists from 
Makers o f  small Water Motor�r  suitable for runntng 
light macnlnery. Addre.s Porter Blanchard's Son. 
Concord, N. H .  
Users of  Baling Presses,address V.Pugsly ,N .Y. 

Millstone Dressing Diamond Machines­
Simp l e ,  efiective, econom1cal and durable ,  giving un1· 
verRs) satisfaction. J. Dtcktnson� 6t N assau St. , N. Y.  

Engines 2 to 8 H.P. N.T wiss, New Haven, Ct. 
English Patent for Sale or to Let on Roy­

alty. Article made by MachIn ery very fa.t.  Used In 
every fsmHy in the Jand. EU l1rely new and noyel . Ex­
ten.lvely manufac t ured and .old In the U. S. Sample 
sent by mail, and. full partlculars given on application 
to the Inventor and. sole o wner of Patent, Charlcs G. 
Cole. B e n n ington, Verm o n t .  

Wanted- A Partner with $8,000 to $12.000, 
I n  manufac turing a Paten t e d  artIcle.  Addre.s G. Schu­
m a n n .  Zabrlskl 8t , J e n e y  City Height., N .  J .  

A thorough Machinist a n d  Draughtsman, an 
expe rI e n c ed Forema n ,  desir es  employment . Address 
E d ward Cltnton,  P h i l adelphI a ,  P a .  

l<'or Sale-Good Machine Shop and Foundry 
BUSi n e s s ,  w l l h  Leasc. Tools new and first c]sss . Loca­
tIon and buildings very de.lrable .  Terms easy. Addreo s  
T o l e d o  �lachlne C o . ,  Toledo, OhI o .  

E xperienc� and Capital want employment 
In Foun dry an d MachIne liusinelilS. Address Drawer 57, 
Cat,kill ,  N .  Y. 

For Sale-Two Steam Saw Mills and three 
Fa.rms, by C .  Bridgma.n, St. Cloud, .Minn . 

"\Vanted - Agents west and south. Asbes­
tos F e l t t n g  C o . ,  3 1 6 l"ro u t  S t . ,  New Y ork. 

Lyman's G ear Chart, Price 50 cts. Address 
E. L}, man , C. E., New Haven . Conn. 

" Boiler Scaling"-To C. C. Send your address 
t o  Harker & C o  . •  �"[anufacturlng Cllemlsts, 2111 Broad 
St . ,  Hi chmon d ,  Va. 

Deane s Patent Steam Pump-for all pur­
pose.-St rlctly IIr.t cIa •• and reliable. Bend for circular. 
W. L. Cha.e & Co . , 95 & 91 Li berty St . , N e w  York . 

Spinning Rings of a Superior Quality­
Whltin.ville  Spinning Hlng Co., W hitInsville, Mas • .  
S e n d  f o r  s a m p l e  a n d  price l is t . 

Wanted-The Manufacture of "Specialties" 
made m o s tly of W o o d .  Sayer & C o . , Meadville,  Pa . 

'fhe Pickering Governor, Portland, Conn. 
Portable Engines 2d hand, thoroughly over­

hauled,at � Co.t. 1 .  H . Shearman, 45 Cortlandt St. , N . Y. 
The Improved Hoadley Cut-off Engine -The 

Cheapest, .Best, and Most Economical steam-p o w e r  tn 
the Un ited State . .  Send for circular. W. L. Cha.e & 
C o . ,  95 & 97 Liberty St.,  New York . 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 23 M urray St  . .  New York . 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey, li'arrell & Co . ,  Pttts burgb, Pa.  

Forges-(Fan Blast), Portable and Station. 
ary. Keystorre Portable Forge Co.,  Phllaoielpbla, Pa. 

The "Scientific American" Office, New York, 
Is fitted with the MIniature Electric Telegraph. By 
touching IttUe buttons on the deSKS of the managers, 
s lgnal� are sent to persons In the various departments 
Of the e stabU.hment. Cheap and effectIve. Splendld 
for shops, omces, awe11 1ngs . Works for any distan ce. 
Price 15. F. C .  Beach & Co., 268 Broadway, New York, 
�[akers. Send tor tree IIInstrated Catalogue. 

All Fruit-can Tools,� erracute,Bridgeton,N.J. 
Brown's Coal yard Quarry & Contractor's Ap­

para t u s  for h01sttng and conveying mater1als by tron 
cab l e .  W. D. An drew. & 13ro . ,  414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
1!6nd to t h e  Unton Stone Co., Boston, Mass., for Circular. 

Lathes, Planers, Drills, Milling and Index 
MachIn e s .  Geo.  S. LI ncoln & Co., Hartford , Conn. 

Hydraulic Presses and Jacks, new ana sec­
On(l hand . II: . Lyon, 470 Gran d Street. New York. 

Engines, Boilers, Pumps, Portable Engines 
Machlnl" . Tool •. I . .  R. Sbearman. 45 Cortlandt St .. N.Y. 

For best Presses, Dies and Fruit Can Tools, 
BUs. & WIlII.m •. cor. of Plymouth '" Jay,Brooklyn,N.Y. 

Price only three dollars-The Tom Thumb 
ElectrIc Telegrap h .  A compact workIng Telegraph ap­
paratus. for sending messages, making magnets. the 
electric Ught, gIving alarms ,  and various other purposes. 
Can be put In operation hy any lad. Includes battery, 
key and WIres . Neatly packed and sent to aU part. of 
the wortd on recetpt ot prIce. F. C. Beach '" Co. , 268 
Broa.dwaY, New York. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller �'eeder In the market. W. L. Chase '" 
Co . ,  !Ill. 95. ill Liberty Street. lS ew York . 

For Surface Planers, small size, and for 
Box Corner Grooving Ma.chines, Bend to A. Davts, Low­
ell, Ma.s. 

Peck's Patent Drop Press. For circulars, 
tlddrcS6 Mllo , Peck & Co., New Haven , Conn . 

Small Tools and Gear Wheels for Models. 
Li st free. Goodnow & Wlghtman,23 CornhllJ,  Boston,Ms, 

The French Files of Limet & Co. are pro­
nounced superior to all other brands by all who use 
them . DeCided exce llence and moderate co st have made 
these good. popular. Homer Foot & Co.,  Sole Agent. 
t or America, 20 Platt Street,  New York . 

Mining, Wrecking, Pumping, Drainage, or 
IrrIgating M achinery, tor .ale or rent. See advertise­
men t .  Andrew's Patent. lnstde page. 

Automatic Wire Rope R. R. conveys Coal 
Ore. &c" wtthout Tre.t1e Work . N o .  54 Dey street, N. Y 

A F. Havens Lights Towns, Factories, Ho­
�el., and Dwe!llng. with Gas. 34 Dey street, New York. 
Temples &; Oilcans. Draper, Hopedale, Mass. 

Beet Philadelphia Oak Belting and Monitor 
StI tched .  G.  W. Arny, Manutacturer, 801 & 80S Cherr' 
St .. Philadelph Ia. Pa. Send tor new cIrcular . 

Buy Boult's Paneling, Moulding, and Dove­
tailing Machine.  Send tor cIrcular and .ample of work. 
B .  C. Mach'y C o . ,  Battle Creek. Mlcn " Box 227 . 

P. D. R. and several other correspondents 
will find tull descrIptions ot Ilghtnlng rods on the edl· 
torlal paies ot thls l •• u e . -H .  D. E .  wI!! find dIrection. 
for makIng an ",ollan harp on p. SIlO, Vol. 26.-S. R. C .  
wI!! find explIcit directions tor bronzIng Iron casting. 
on p. 1u' , vol. SO.-G. M .  E. will find dIrectIons for mak· 
ing a.phalt pavement o n  p. 553, vol . 24. 

G. W. B asks : How can I polish meer­
.chaum ? A. Soak fir.t In molten talJow, then I n  molten 
white wax, and then rub with a dry rag. 

W. C. D. asks : Is there any difficulty in 
using a collee! pIpe, ot 1� or 2 Inches dIameter, as a wa· 
ter heater In a furnace ? The 1!re pot I.  80 Inche. ln dl· 
ameter ; and I want to use from 10 to 15 turns or cons of 
pIpe placed w IthIn the fire pot, the pIpe passing out 
and connecting with a hot wat er radIator I n  an air 
chamber outside, the water passing back from radt ator 
and enterIng bottom ot coil, so as to keep up a contln· 
uous clrenlatlon. I am told that s team w!ll form at 
poInts In the coil and choke the pIpe, preventing a free 
and .teady cIrculatio n .  Is thIs so ? Wbat sIze ot pipe 
ougb t I to use, and what ts the best form o f  hot water 
radIator ? Is there anythIng better than a .Imple manl­
told ot plaIn pIpe ? A. A much larger pipe will be 
necessary to enable you to secure circulation with the 
arrangement that you propose. The manifold will an­
swer very well for the hot water radIator. 

B. B. B. asks : In a three mile boat race, 
would I t  take any longer to turn a stake boot a t  the end 
o t  the firot mile and a halt and return , than It would to 
row the three mlles .tralght ahead ? A. Yef . 

J. G. asks : In what part of the world was 
t h e  Garden ot E den ? A. No one k n o w  • .  

If the 2 a r t h  g o e s  round on its axh, w h y  do we n o t  
get to t h e  p a r t  where there Is n o  frost or snow, or to 
the part where there Is no .ummer ? A .  It you will  
consult any elementary work on astronomy, you will  
readtly p e rceive the reason . 

Is there anythIng produced that wlll keep coal du.t 
cemented together so that It wlll stand burnIng to ashe. 
before I t  will part ? A. There are numerous p atents for 
thIs purpo.e, man y  of Which have been described In the 
SCIENTIFIC AMERICAN . 

J. H. K. asks : I am engaged in an experi . 
ment that requires the use of a series of small bellows. 
It w!ll be nece •• ary they .hould be absolutely aIrtight,  
and, as they wI!! be exposed (proba bly) t o  wa ter, I t  I. 
equally Important they .hould be waterproo t .  Will 
you ten me what material to use, and bow to construct 
them to gain these ends ? Will gum cloth anawer ? If 
so,  how shaH I f.sten It to' the head., and should tho.e 
heads be ot wood or leather ? A. We thInk you can oh­
taln rubber bottles or .yrlnges that wI!! be cbeaper and 
more satIsfactory than the arrangement that you pro · 
pose . 

W. S. P. asks : If a piston were let fall 25 
feet in such a manner that it 'Would enter ati "l.lrtlght 
cyHnder, would the sudden compressIon heat the aIr 
wIthin the cylinde r ?  It so, would the expansIon ot that 
heated aIr be great e n o ugh to throw the piston as blgh 
as the poInt I t  tel!  trom ? A .  There wonld be .ome 
power consumed in overcoming friction, a n d  some of 
the heat ot compres.lon would be dl.slpated, so that 
the u.etul effect wonld not be a. ireat as the power 
exerted. 

What would he tbe pressure ot aIr per square Inch on 
tbe In.lde ot a hoHow casting one foot s quare, It  beIng 
heated t o  a red heat after beIng 1!lled with cold air at  
atmo.pberlc pre.sure ? A .  Prote.ser Thur.ton has pub·  
1 1shed a table of the temperatures and pressures of a i r .  
You c a n  o btaIn It f r o m  D .  V a n  Nostrand .  Y o u r  otber 
questton 10  ot a bu.lness character .  

W. S. F. asks : When is the transit of Venus 
to tal<e place ? When lO a. the la.t ? W hen will be tb e 
next, or how often do such phenomena occur ? A. Tran · 
.lts of Venus al ways take place In J une or December.  
There are two transits, eight years apart, and then more 
than a century ela.pse:l,  after which there are two more 
transit., eIgh t year. apart . A transIt was predIcted by 
Kepler, In 1631, but was not observed. The transit of 
1639 was observed by Horrox and Crabtre e ,  In En gla nd. 
Th e last two tran�lt8 occurred on June 6, 1761, and June 
4 , 1,69, the latter being observed from various stat l o D s ,  
wIdely separated. The n e x t  tran.lt wll! take p l a c e  on 
December 9. 1874, and preparations b ave been made for 
very complete observation s .  The last tranSit durlna­
the present century will occur on D ecember 6, 1S8'�. 

J. T. B. says : I have moved into a large 
frame house, which rests upon pillars four feet 1.1 g b ,  
with lattice worK between them, .o that there I s  a frec 
clrcnlatl on of aI r ;  Ite hou.e I s  lathed and plastered 
throughout ; yet, In a few days, artIcles of clothing, 
shoes, etc . ,  will mold It  put I n  the closet ••  Plea.e tell 
me the cau.e, and It there I s a  r&medy for I t .  A. A .ucces· 
slon o f  rains Bnd damp weather will sometimes produce 
moldIn ess tn closets, but I n  your csse i t  Is caused moH 
probably by the tre.h pl a.terlng of tbe hou.e. Pla.ter 
absorbs moisture from the atmosphere for Bome ttme 
alter I t  I s  p u t  on, and under certaIn condItion. ot tern· 
perature will gIve It  off in l arge drop s  and stream s .  It 
Is  tor thl . re.aon that new walls cannot be sately paint· 
ed.  W e  remember a. case i n  point, where the newly 
pla.tered walls o f  the cla.s room. In a school building 
were painted and theIr  .urface. prepared artificIally to 
serve 88 slate, to be used for writing upon I n  place of 
the ordinary blaekbo�rds. They w e r e  finished very 
handsomely, and the Imitation was perfect ; but In one 
week's time the paint began to run In such streams as 
to trickle down acr08S the wblte base, and lie I n  black 
puddle. on the fioor. Your remedy Is t o  keep Y01" 
clo.et. open , an d  l e t  the wind blo w through the hou.e 
In the mIddle of the day'. 

H. A. W-. says : You have been calling at· 
tentlon to the Importa nce ot educating tbe left .Ide o f  
t h e  b o d y  and brain. Is It  n o t  a fact t h a t  m o r e  persons 
are paralyzed o n  the rIght sIde than the left, and may It 
not be accounted tor by the tact that the rtght Ilde I. 
overtaxe d by giving It too large a proportton ot the 
work t o  be done ? A. You evIdently have forgotten 
that the left .Ide of the braIn Is the Index ot the rIght 
.Ide of the body. It you maIntain that the lett sltle ot 
the braIn and lett .Ide ot the body are both paralyzed, It 
would show that the whole .ystem was under that In ­
IIuence, the nervous force on the right .Ide and the 
muscnlar system on the left side b eing the sufferer • •  

�D. C. P. asks : Which will use the most 
coal, two high pressure engines, compounded , 12xS 
Inches,  each cut oft at halt stroke , wIth 70 lb •. steam, 
wIth 150 revolntlon. per mInute geared to a m a I n  .hatt, 
It. pinion being � I  Inche. ln diameter , and the engIne'. 
pInIon 1� Inche. : or a low prea.ure condensIng engIn e .  
0 1  dlmen.lon. equal to the task, wltb a geod generator ? 
A. The .econ d would be the most economical, with t h e  
same grade o f  expansi o n  as the f1rs t .  

Where could I learn t h e  millwright '. trade ? A .  There 
are n umerous good shops sca.ttered over the country . 
It would be well for you to enter one of them as an a p ·  
prentice, or I n  .uch capacIty a. y o u  could arrange with 
the proprIetor. 

How can any one enter the Bureau ot Steom EngIneer· 
Ing at Wa.hlngton ? We do n o t  under.tand exactly 
what position you want. WrIte your wishes definItely 
to the Chlet of the Bureau ot Steam E n gineerin g ,  and 
y o u  will probably obtain a reply. If there Is .tll! a dlf· 
ficulty, you mIght addre.s the Member o f  Congre.s from 
your dIstri c t .  

C. C. A.-The instrument you describe is 
.lmply a pneumatic syrInge . It I.  n o t  a novelty, having 
been shown In courses of experiments, under the sub 
ject of heat, In our schools for years . 

J. A. H. asks : Why does a glass bottle 
burst, when you expose it to the atr ana. lay it  on red 
hot Co;'I. ? A. It Is owIng to the unequal expansion of 
the gla •• when placed upon tbe coal s .  

W h a t  I .  t h e  telescope princIple u.ed · tor ? A .  Your 
que.tlon l s  very Indefinite. The tele.cope I. composed 
of .everal lense • •  0 arranged a. to brIng at the poInt of 
sIght, object. magnIfied several diameters. Consult an 
elementary text book upon optic •• 

H. S. asks : My finger nails are very brittle, 
In faCt , the least pressure causes them t o  break. Is 
th ere any remedy ? It .0, what I s  I t ?  A .  Bathe the 
nan. with 011 ; glycerin will not answer ; keep the nail. 
cut clo.e. If very .ore, you must keep them bathed 
contlnnally . 

J. M. B. says : Please give a formula for 
calculating the proper dImensions ot a fiy wheel, dlmen· 
slon. and .peed ot engine beIng known . A .  You wlll 
find rule. on the .ubject on pp. 177 and 288, vol.  28. 

J. W. M.-Your idea for an electro-mag­
netic engine I .  not a new one, and I s  Impracticable . l i t t l e  
or nothIng being gained by I t .  u.e ; and Instead ot I e ·  
placIng t h e  hattery, y o u  only le.sen t h e  rellabll1ty by 
complicating I t. machInery . 

E. H. H. asks : Is the.re any machinery for 
cutting files In u.e, that I .  working succes.tully, and 
what has been the princIpal trouble with macb ln e·cut 
111es ? A .  There are several o f  s uch macblne3, ma.chine­
cut ftles being In common use.  They .re not, however, 
equal to hand· cut file., either In the regularity ot tb e 
cut or In the quality ot the cutting edge ot the teeth . 

G. S. asks : How can I harden thin brass 
wire, about the thickness of a common sewing needle 

-or a pin, so a. to make a spIral .prlng, hy wIndIng It  
over a man drel the thickness of a common penholder ? 
A. Harde n your bras. wire by hammerin g It lightly 
While I t  I .  on tbe mandrel atter It has been wound. 

What kInd o f  glue can I use to glue thIck leather on 
wooden roller. ahout an Inch In dIameter ? A. Any kIn d 
ot .uperlor glue . 

To what color must I heat a watch spring to temper 
It, and mu.t I t  not be well hardened before temperi n g ? 
A. To harden such a .prlng, heat It to a red h eat and 1m· 
merse It 1'\ <)\1 tin col d .  Then fry It In equal parts of 011 
and tallow until the mIxture will blaze on the .prlng.  
When the mIxture blazes ,  keep dI pping the spring Into 
It, and then holdIng It  In the fiame .0 that the spring 
wI!! hlaze o f  Itself when held away trom t h e  fiome . 
After blazIng freely, allow the spring to cool ot Itselt .  

W, G. R. asks : Will immersion in a solu­
tIon of .ul phate ot Boda be sulllctent to te.t the effects 
of trost upon a .ample ot artl1!clal stone ? A. We hardly 
thInk It will. Try a mIxture of Ice and salt ; thlB will 
lower the temperature to -40 Fah . 

P. J. H. asks : What is the effect of a daily 
application 01 ratn water and ammonIa t o  the haIr ? A. 

It the .olutlon ot ammonIa h according to the regular 
formula, there wI!! be n o  InjurIous effect s .  InhaHng 
the vapor o t  ammOlll a Is Injurl o u 8 .  It Is  In no way 
detrImental to the haIr. 

N. D. T. asks : Is there any better substan ce 
for removing the organtc Impurities from cistern (rafn) 
water than the permanganate o f  potash ? It n o t ,  what 
amount should be use1 in purifyin g a tun o f  water, and 
what manIpulatIon. are required ? A. Sulphate o f  al·  
umi na i s  used to pUTlfy water.  I f  you use permsnganate 
o t  potasb. 4 tabl espoonful. ot a saturated solut I o n  of 
the perIDanganate wH! be found sulllclent for one tun of 
water ; i t  the water reta.lns a pink hue, put a stick or 
chI p In I t ,  w hen the color wlll  shortly dl.appear. You 
will  fi n d  a new method tully treated on page 414,  Science 

Record, 1874. 

D. W. S. asks : 1. Will the copper lightning 
rod on my house Injure the water In the well In whI ch It 
termInates ? A. Yeo. 2.  The gal vaalzed r9d on my barn 
terminates In a half hog.head ot rnnning water. Is It 
eafe ? No. 3. Would It he .afer It It  p enetrated the 
ground eIght teet ? A. Yes, and It wonld be stili  saler 
I f  you depolttl'd a cart load or more ot well burned 
charc oal a.t�he bottom o f  the rod, 8urroundlng the rod 
tor a length ot several feet with the charcoal . 

C. M. asks : In your issue of July 18,  in 
answer to D. �. C., you have not .tated how much niter 
I.  to be u.ed. A .  In formula mention ed, niter 1. 10 parts . 

What I. meant by smalt ? A. Sm,lt Is pulverized c o ·  
b a i t  g l a  ••. 

What I s  peroxIde ot lead, and Is It known by any more 
common name ? A. PeroxIde ot lead Is a heavy brown 
po wder con.lstlng ot oxygen and lead. 

Is anythIng mIxed wIth the snlphur In which matches 
are dipped, to thin It ? A. N o .  

J. E. S. asks : Is it a fact that the water 150 
mile. trom the month o t  the AmaZon river I • •  ultable 
for drInking, or doe. I t  mIx wIth the ocean and become 
brac kl,h or salt ? A. It Is brackl.h . 

What number of emery and what grade I. mo.t snlt­
able tor grinding moldIng tools ? I make my t')018 on 
emery wheels from blanks made as planer knives are, 
t!tat Is,  with .teel faces and Iron backing ; and I find that 
wheels that manulacturers recommend are all rlgh� to 
cut the .teel, but the Iron w!ll glaze tbe wheels. I want 
them for ta.t cutting. A. We advl.e you to con.ult a 
reHable dealer. 

What would be the aetnal horae power ot a locomo 
tlve, wIth two 18%26 Inch cyHnders, at 180 Ibs. per Inch, 
and 4 feet 6 Inch drivers , makIng 2\) miles per hour ? A. 
The mean ell'ectl ve pressure ot steam In cylinders la re· 
qulred tor the solutton o t  this problem. 

G. G. McC. asks : What degree of heat is 
necessary tor the Incubation or hatchIng ot the egg ot 
the common barn yard towl ? A. J! rom 1020 to 10to Fah. 

1 55 
J. P. A .  asks : What is pip among chickens ? 

I. It Injurlou. to the towl. ? What I. t h e  hard sub­
stance 00 the eod or chickens ' t on gues ? A. " Tb e plp 
by some f s  c onsidered a C9.tarrh a l  dtse ase producing a 
thickened .tate ot the membrane I1nlng the nostrils 
mouth, and tongue ; others consider that the disorder 
originate. In a .maH ..... lcle formed o n  the ti p  ot the 
tongu e ,  the contents o f  which, being absorb e d ,  lead to 
the Infiammatlon and the thIckenIng of the .kl n .  The 
common and well known symptom i s  a white scale 0 
horny snbstance growIng upon the tip ot the tongue, by 
whiCh the hreathlng becomes partly Impeded ; I h e  beak 
Is frequently held open aa l t  gasping for breath, and be 
comes yellow at its  base, wbtle the feathers on the bead 
ap!>ear ruffled or d isorrtere d .  The t O D gue I s  also very 
dry ; and while the appetite Is not much ImpaIred, tll e 
dl.ordered fowl c a n  eat only wIth considerabl e dllllcul­
ty, and e l t s l n  corners, plntng away. The most etfectua 
cure we h ive ever employed, and th8.t,  wben the disease 
has not proceeded too far, was to tear off the scale wIth 
the nail. o f  onr torefinger and tbumb ; and It  I.  not dlt­
ficult, as I t  Is  not adhe "lve ; and then Boswell recom� 
mend. to fill the mouth and pu.h down tbe throat a 
large lump of fresh butter, which has previously been 
well  mlxed with Scotcn snuff. ' This,'  says Boswell , 
' Is a recipe wh1eh we conscientIously and confidently 
recommen d ;  and agai n w e  beg to repeat, th at, I n  our 
experIence, we h Elve neYer known it to fall, e xcept from 
our o w n  n e g l 1gence In the delay o f  i t s  app llcatlon . ' ''­
American Poulterer's Companion . 

E. A. F. T. says : I have constructed a gal­
vantc battery as follo w s : One cup o f  copper, 8 t n cnes 
high and 6 Inche. In dIameter, Is made o f  very thtck 
.heet copper. Tbl.  ves.el I cbarge with 1 part sulphurIc 
acId to 10 part. 0 1  water. Then I In.ert a gla •• cylln 
der (3  Inches I n  diameter ) ,  clo.ed a t  the lower end w i t h  
blotting paper. In thl. I In.ert a cylin der o f  rolled up 
sheet zinc, l X  inches dl9.meter, and charge It with 1 part 
ot murIatic �cld and 10 part. water. The battery works 
very well tor .lIver r latlng ; would It al.o do tor nicke l 
plating ? A. Several cell. ot this de.crlptlon may be 
nsed for nIckel a. well as sliver platlBg on a small .cale . 

How .houl d nIckel .. Its  be prepared tor plating ? A. 
You w\ll find a recipe on p .  51,  vol.  80. 

C. W. G. says : I have discovered (near the 
waters of Htckory Creek, Texas) , some bones of enor� 
mous .Ize ; they were cropping out ot the bank. One 
bone measured 27 Inches I n  circumference, 1 �  I n che s 
from surface of bone to the marr o w .  One of the u p p e r  
j � w  te eth mea.ured 1 1  I n c h e s  I n  len gth a n d  4 �  Incbe. l n  
wIdth . T h e  side o f  t h e  jaw from which t b e . e  t e eth 
were taken weighed 25 Ibs . ,  the teeth being, .e emlnl!ly 
all connected together. About 5� teet away, I foun d 
the re.t ot the upper jaw, .omewhat decompo. e d ,  
though the teeth were I n  a go o d  . t a t e  o f  preservatIon . 
Can you gIve me the name trom thl. lIe.crl ptIon ? A .  

N o .  W e  mlgbt,  I f  you sent o u  .ome o t  the teeth . I f  
yon can obtatn more d!lta I n  regard t o  t h e  size o f  the 
skeleton , leD gth o f  body, legs , neck, e tc . ,  we m i ght be 
able to an.wer you fully. 

M. E .  P.  says : Pl ease inform me how to 
prepare pIckles 80 that they wtll keep good and retaI n 
their green color? A. Small cucumbers , but n o t  t o o  
young, a r e  wiped c l e :l n  w i t h  a d r y  cloth , p u t  i n t o  a j ar, 
and bo!l!ng vinegar, wIth a handful o f  .al t ,  poured on 
the!:l. Boll up the vinegar every three day., and p o u r  
It on t h e m ,  till  they become green ; t h e n  a d d  gInger a n d  
p e p p e r .  and t i e  them u p  c l o s e  for u . e .  A perma n e n t  
green c o l o r  cannot be o b t !l. f n e d  without t h e  presence o f  
co pper, and p i c k l e s  80 prepared are injurlou8 . 

What wI!! prevent Insect. from eating waH p aper ? A 
You do not I!Itate what the i n Reets are. Some can o n l y  
be driven away by putting pol.on In the pa.te w h e n  p ut­
ting the paper on the wall. 

How can I preserve cItron to have I t  like the drIed 
citron we buy ? A. Tak e , ct tron -and sugar, p o u n d  for 
pound, and .Immer untH tender. AHow to dry In the 
.un, keepIng I t  covered with .Irup durIng the process. 

C. C. M., Jr . , says : I haye j ust completed 
an electric machine , b�t It.wlll DOt work, although every 
thIng appears to be ,Wi rdlod order. Rubbers are made 
ot wood and chamo!s,sIi;IJj\ covered Or coated well with 
ama.lR'am of mercury, zlne, and tin .  The pri m e  conduc� 
tor I. made ot In.ul ated WOOd , co vered wIth tin foil 
which aets or should act a. a good conductor o t  tbe 
electrlclty, 1 I  any were developed.  The n e gati ve con­
ductor is n o t  InSUlated as most are, but I s  made of wood 
connected wltn the base. Perhaps I may have made a 

mIstake In making the machine a. I did.  It .0, you will  
greatly oblige me by stating I t .  The glass I. Insulated 
from the atmosphere by oneil sHl<. A .  Your n e gative 
conductor, n a.mely. t h e  chilin attached to the rubbers 
shouJd be placed t n  connection with the e arth , 1 f  the 
p o.1tlve fiuld I s  de sired ; a n d  I t  the neg�tlve spark I s  reo 
qnlred, the chaIn .hould be placed In c onn ection with 
the prtme conductor and the carth. O n e  of the con .. 
ductor! must always be in connection wIth the earth 
otherwl.e th e machine will not work . 

A. C. H. asks : 1. A tank full of water has 4 
outl e t s .  If a I. ope", It takes 15 minute. to empty the 
tank, b 30,  C 45 , a n d  d 60.  How long w1!!  I t  take It an four 
are o p e n e d  at once ? A.  It wlll tal<e about 1� minutes.  
2. Has the amount of water anything to do witb press1uo 
of the dtfterent s i z e s  � A .  Under the Bame pressure , a 
large tube will dIscharge more water proportionally 
t�aD a smaH tube. 

WhIch I s  the real Amerl�an eagle, tbe one wIth a white 
head, or a brown one ? A. The one wIth a white head 
commonly called the bald eagl e .  

H o w  c a n  I prepare leaves of plants so as  to leave the 
veIns only, all  the soft green ma.s beIng taken off ? A .  
Put them I n  water aud allow t o  stand untl! the par ts  de 
sired to be removed are n f' arly decomposed. The length 
ot time wlll depend upon the kInd o f  plant. Remove 
the desIred parts wIth a camel'. haIr brush and dry I n  
.heet. ot blottI n g  paper. Then bleach by a prep. r a t l o n  
.old In tbe mark e t  for t h e  p u r p o . e .  It t h I s  cannot be 
obtained, u.e chloride o f  lime. 

What I s  osmic acId ? A . " The t etroxIde of osmtum 
Os 04, commonly called osmic aCid, is  the vola tHe strong 
.melllng compound tormed when osmIum or either of 
Its lower oxIdes Is heated In t h e  aIr, or treated wtth 
nitrIc or nl tro·murlatlc acid. It may be prepared by 
heatt n g  osmium i n  a curren t of oxygen gas , llnd con � 
denl!oes in the cool part of the a f) p aratus in colorle s s  
transparent cry.tal. . It melt. b e l o w  2120 Fah . ,  and 
boll. at a temperature a little above It. meltIng poInt 
Its vapor ha. an Intolerably pungent odor : attacks the 
eyes strongly and palRfully, and I.  e xce.slvely pol.on­
OUS. OsmIc acId 1.  dls.olved slowly, but In consIderable 
qua ntIty, by water, tormlng an acid .olutlon . It I s  a 
powerful oxIdIzing agent, decolorlzing Indigo solution , 
separating IodIne from potassium IodIde, converting 
alcohol Into aldehyde a ,ld acetlc aCid," etc. ( Fowne's 
" Cbemtstry.") Rt:cently Bome osmtc acid wBs p resen ted 
to the French Academy ; though but a smal! amou n t ,  It 
was calculated that It  was enough to polson the who 
world . 
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J. W. H. asks : If the exhaust steam from an engine contaIn. " of Ihe entIre unIts of beat used In generating It , would It not be practical and economical 
to pump It back Into the boiler ? Is thl. Idea new or 

old ? A. The Idea Is neltber novel nor good. 
G. F. R. asks : How can I bend brass tub­Ing wlthont Injury to the tube ? A. Fill the tube wltb 

resin or wltb lead, before bending, aDd melt the same 
out atler tile bending 10 completed. Lead Is the best. 

H. Z. E. asks : 1 .  W hat is an accurate sec­
ond of time, and how Is It de termined ? A. 1 .  You will ftnd table below, upou which to base your caleulation •. 
2 .  Is it a natural, or artificIal unit of measure I A .  2. 
Artillciai .  8 .  Wnat proportion doel the ordInary yard 
bear to the l ength of a pendulum beating seconds ? A. 

3. Tbe length ot the .econds pendulum-that Is to say, of t h e  pendulum which makes one oscillation p e r  second -varies , of couTse, wtth the lntenslty of gravity ; fat the 
lovel of the oea It  IS, aecordlng to Sabine : S9'02(J74 Inches 
at tllo eq uator ( St. Thomas) . 89.13983 Inc he. at London. 
and 39.21469 Inch eo at S p itzberge n .  What Is meant by the molecular theory of matter ? 
A. The molecule Is the smalle.t quantity of any ele· 
mentary .ubstance which I. capable of existing In a 
separate form. H, for in stance ,  represents the atom of 
hydrogen, while HH. or H2. lnalcales I t .  molecule. How does tbe greenback paper dollar compare wltb 
specte, as a measure of value ? A .  Specie 18 worth 
about 9X cents more on the doll .. than paper. but I t s  
compa.rati ve v a l u e  Is cODstant1y varying. 

W. S. P. asks : Has the hatChing of hen's 
eggs by arttftclal hea.t ever been a success ? If ti O ,  When, 
wbere . a n d  by wnat proce.s ?  A .  Artltlclal Incubation 
s conolderably prac ticed. You may .ee the apparatus 

tn operation li t  agricultural and lndustrlal exhibitions . 

F. B -For clea.ning the ink (containing roo) frow your blanks, try a strong solutIOn of caustic 
pota.h. 

W. B. asks : How much does pure water weigh to the cubic fo�t ? A . Pure water welglls 1.000 
oances per cubic foot . 

WJll not water drive an engine all well as steam or compre •• ed air. If .upplled tbrough a .ullable pipe from 
II. reoervolr 50 ftet a bo v e  t h e  engin e ? A. Water will 
drive a D  engine, but not 80 well 80S s team or compressed air. because o f  the dlmculty of getting the water Into 
and out from the cylinder with sumclent rapldlty. Power 
from water Is best utilized by means of a water wheel. 

I pro pose to use a friction auangement, consisting of 
a smooth bar, w1th a dog on each side to clamp the ba.r, 
and to have .prlngs to keep tne dog. on tbe bar. Will 
I t  WO<k accurately ? A. Your friction arrangement 
would. If the spring. were powerful enou/th. drive the 
bar ; but It would be liable to spring tile bar o u t  af true. 
i f one spring were more rigid than the other, as is very 
likely to be the ca.e . 

I have an a t t achment for lathe. by which the speed of tool travel can be changed without .topplng the lathe. 
and can be Changed from any one f e e d  to any other 1n 15 
seconds. It I. ve<y .Imple In Its construction, There 
are two shaves running lengthways ot the lathe bed, 
each hav!ng-s number of wheels, running from large to 
small. on the b .. ck. on whlcll they are keyed fast. while 
on the front one they are not keyetJ. They are thrown 
Into action by means of a gear c lamp. Tbe clamp 1. 
made dOU ble (.0 a. to work both ways). the levers of 
which (when out 0 1'  motion) rest In the middle one of 
three notches ; �nd when In the lett hand notCh,  the feed 
I •• say. 20 to tbe Inch. while. when In the right. It will be. 
.ay. 18 to the Inch. The front shaft Imparts motion to the feed scre w ,  and the back rece ives ie8 motion from 
the main .plndle. and It cau be att .. cbed to any lathe. 
Do y o u  thinK It i o  of any value ? A. It would be highly 
advantageons to be able to alter quickly the feed of a 
lathe tool by a .Imple contrivance . especially In lathe. whose screw serves the purpose of tool feeding as well a. scre w cutting. A moderate range o f  tool feed I •• 
bowever. obtained In latne. having an Ind ependen t tool 
feed by simply sblftlng the belt o n  the cone which d,lves 
the tool feed .plndle . We are uot prepared Irom your 
description to speak docl.lvely o f  your arrangement. 
but should j udgo that a wide raRge of alteration In tool 
travel could be eo.tly o otal n e d  by It. 

M. A. G., in answer to several inquiries about keeping water pure In cisterns : Wooden or other 
cisterns constructed to receive rain water from the root of b ui ldl nys , as generally m!f.de, SOOIl become foul, with 
8edtment, 8moke. a n d  other I m p u rities from the roof. 
In a short time the water becomes stagnant, and un. 
plea.an tly od6rous. To remedy thiS . carry the pIpe 
which bring. the water Into the Cistern to within two or three Inche. of tbe bottom. thus dlscbarillna the fresh wa\er at the bottom, and c8uslng an entire change of 
water �very time It rai n s .  T ben there ought to be an 
opentng or valve o f  80me 80rt at the bottom, by which 
you can drain out all the contents,and thoroaghly r in se 
and scrub the inside 8S occaS ion may require . All auger 
hole and plug .o placed a. to be ea.lly acces.lble would 
ans wer the purp08e . Such a cistern placed under a woodhouse , or in some Secure p lace out of the reach of 
fr0 8 t ,  with the outlets arranged to be reached from the 
cellar. and dl.charglng the surplus water Into the cellar 
drain , and a p t p e  to connect with a pump In the kitchen, 
w ill be a wonderful convenience In places where soit 
water is not easlly O btaIned. I constructed one wh1ch 
has proved very satisfactory after six years' uae, in the 
following manner ; About four or ft v e  t e e t  outSIde the 
cellar, and under a wing o f  the house, I dug down near­
ly to the depth of the cell or. and of the required size, .ay sIx or eight feet. T be ground was a very solid clay. 
except the surfece .011 of about 18 lncbes.  Thl. upper 
portion, In the 80ft 8011, we dug larger, perhaps a foot 
or more al l roun d .  In thlB portion I iald a .tone wall in 
lime mortar. so that the In.lde was even with the lower 
portion of the cl. tern ; I then pl.ced a piece o f  I ron pipe 
from the bottom 01 the cistern through the earth. Into 
the Inside of the cellar,wltb the end openIng over Ihe 
cellar draln,wedglng.the pipe In IIrmly with .mall .tone. 
and cement. and clOSing the cellar with a wooden plug . 
I then plastered the entire Inner .urface of bottom and 
.Ide (layin g  a ftat . tone In the c e uter to stand upon) with 
the l!ement called water 1Ime, mixed with sand; putt ing 
on two coats and allowing time to dry ; afterward. I put 
on a coat of clear cement very thin, with a brUSh, to clo.e any little checks cau.ed In drying. The house was 
then built over I t .  The rooms were warm and fro.t 
never troubled, and through a man hole I n  the fioor we 
could go down. and wltb a broom thoroughly clean the 
In.lde. thus a t  all tImes having a full supply of water 
for all household purpo.e.. To Illu' trate the Import. 
ance or conveying tbe Incoming water t o  the bottom. 
spoken of above, I note the case of a glass aquarium wllb a fountain In the center. which. tho ugb supplied with running water tbrough t�e fountain, In a few 
week. became offensive I n  odor, and Ihe ft'h died . W. 
then bad a pipe put on con veying a portion of the Wa. 
ter Into the aquarium at the boltom.whlch did not Inter. 
fere with the appearance or emclency of the fountalt;l. 
but c&used a continuous change of water; and we bad 
no further trouble . 

D. says : In answer to several of your cor­respondents wllo wl.h to know how to make rubber hand stamps : Vulcanized rubber uled ,as prepared by Ibe manuracturers. and can be procured In Itrlps about 8 
Inches wIde and about � of an Inch thlck.and of any de· 
.Ired length. The name and address .hould be set up 
In common printing type. and tbe type well oiled ; a 
rim about � Inch In hlght should be placed around the 
form. and dentist'. plaater. mixed t o  the proper eonsl.· 
tence. p o ured In and allowed to set; then the pla.ter 
ca.t I • •  eparated from the type.  A piece of tbe soft 
vulcanized rubber Is then cut of the size of the plalter mold and laid upon It. and botb together are placed In a 

.crew pre •••  and heat sumclent to thoroughly .often tbe rubber I. applied. The screw I. then turned down hard 
and left tor .. .  hort time Until the rubber Is perfectly forced Into the mold. After the whole I. cold. the rub· 
ber l. separated from the model . and any Irregularltle. 
trimmed off wIth a sharp knife ; the rubber storeotype 
la then fastened. with glue o r  otber cement. to a block 
of wood. and the stamp Is ready for use. 

H. R. C. sends a description of  an improve­
ment upon a leg supporter : On p. 250 of your vol. SO. In 
answer to " Sufferer," Dr. Chapman , of New Baven, 
Conn . •  saya : A sWI and .tralght Iron rod. ftattened at each end and padded. of the l ength or the leg. Is fastened 
to the outsIde of the leg. " Now It .eem. to me tbls 
arrangement would be uncomforta.ble to wear. inas­
much as It does not allow of a free u.e of the knee JOint. 
I have made a support for a number of parties which work. admIrably. The support Is made entirely of steel 
except the beel covering. which Is made of bras. lItted 
to the heel. The bands placed behind the 11mb are three 
In number. covered with calfskin. and lined over a pad· ding of tblck beaver cloth with soft .heep.kl n .  These three pieces are .tltched together and extended far 
enough to go around the leg, where they are fastened by 
melal strips which button on small steel knoba. 

MINBBAL8, BTO.-Specimens have been re­
ceived from the following correspondents , and 
examined with the results stated : 

11. W. S. - We are unable to decide what the plant Is.  from the ftower. To analyze a plant . we 
must have stem, leaf, and dower, and 80metimes lt 19 
necessary to have the roots also. There Is no plant, to 
our kno wledge. that Is called the Thou.and Dollor Plan t .  
either In thIs country or In Europe. It I. doubtful I f  
t h e  plant gro wing 80 abundantly In  Texa. would gro w 
In the colder climate of Oermany,-A. J. H. -It Is a specimen of Iron ore. containing a large percentage of 
aUle".  

J. M. K. asks ; Can you tell me of  the best 
treatment for a.thma by Inhalatlon ?-A. M. G. ask. : 
Can you give me a recipe for cleaning an 011 pain tlng 
from particles of paper. etc . •  that are stuck to It ?-L . H .  
R. ask. : What olze .hould I make the .teamport. o f  a cyltnder 1:1( Inches diame ter x 1:1( mches stroke. to be 
driven at a. high a rate of .peed as pOSSibl e.  by an up­
rtght cylindrical bOiler without any lIues (10 Inches In 
diameter x 12 Inches high) . eapable o f  carrying SO or 40 
IbS. steam ?-J. E. W. says : I have a great deal of 
trouble In obtaInIng a good light upon my werk when 
engraving on bright .urface.. The reftectlon. are .0 great at time. as to render It dlmcult to follow the tra· 
clngs wltb the graver. I have used shades of various 
kinds. but ftnd no relief. What will remedy the dlmcul. 
tY ?-A. C. F. asks : 1. With what can I size .ome fancy 
paper articles for varnishing. thA paste of which would 
be dl.solved by the common size ? 2 .  Wuat varnl.h Is best for such articles ? It should be nearly transparent, and not readily soluble.-S. M. T. asks : Wbo made tbe ftrst cast Iron plows used In America. and In what year 
were they made ?-G. W. ask8 : What kind of varnl.h would be the cheapest. beSIde. possessing .trong adhe· 
slve and entirely waterproof qualities . wltb which to 
coat paper and not penetrate said paper but very slight. 
Iy ? 

COMMUNICATIONS RECEITED. 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re­
ceipt of original papers and contributions 
upon the following subjects : 

On the Tides of Lakes. By L. L. 
On a Mercurial Telescope. By H. S. 
On Car Ventilation. Ry S. 
On a Chemical Coquette. By S, H, T. 
On Worn Out Clay Soils. By G. V. 
On the Infl uence of the Pole Star. By P. H, 
On the Alc:Jhol Question. By Z. C. W. 

Also enquiries and answers from the follow­
ing : 

C. M. D . -G . W. W.-H .  C. A.-S . H , -L. C. 1.-R. H . N .  
J. O. B.-B . G .-A . H .  F.-C . 1. A . -H .  R. C. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to ap­

pear should repeat them. It not then pub­
lished, they ma.y conclude that, for good rea ­
Ions, the Editor declines them. The address 
of the writer should always be give� . 

Enquiries relating to patents, or to the pa­
tentability of inventions, aSl!lign,ents, etc., 
will not be published here. All stlch ques­
tions, whFln initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail , 
if the writer'� addrells is given. 

Hundreds of enquiries analogous to the 
following are sent : " Please to inform me 
where I can buy sheet lead, and the price ? 
Where can I purchase a good brick machine ? 
Whose steam engine and boiler would you 
recommend ? Which churn is considered the 
best ? Who makes the best mucilage ? Where 
can I buy the best style of windmills f' All 
such personal enquiries are printed,as will be 
observed, in the column of " Business and 
Personal," which is specially set apart for 
that purpose, subject to the charge menLioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 

rOFFlClAL.l 

Index of Inventions 
I!'OB WHICH 

Letten Patent of the United State. 
WBRE GRANTIID IN THE WEEK .B:NDING 

August 4, 1874, 
AND BACH BBABING THAT DATB. 
(ThOle marked (r) are reissued patentl. ]  

Adding machine. C .  J . Holm .. n . . . . . . . . . . . . . . . . . . . . 158,826 
Alarm. burglar. A. Nevllng . . . . . . . . . . . . . . . . . . . . . . . .  158,7i9 
Amalgam .. ttug apparatus. A. L .  N olf . . . . . . . . . . . . . .  153.840 Animal fat •• rendering. J. J. Wlllls . . . . . . . . . . . . . . . .  158 874 
A.h barrel. sheet metal. ·r . M. Bell . . . . . . . . . . . . . . . .  158 .140 
Ash can receptacle. Greenbaum et at . . . . . . . . . . . . . .  153 765 

Auger. earth. G. G. C ollIn . . . . . . . . . . . . . . . . . . . . . . . . .  • 153,807 
Axles, turning, R. Zeider (r) • • • • • • • • • • • • • • • • • • • •  0 . . .  5.99i 
Baby walJ<er. M. S. Holman . . . . . . . . . . . . . . . . . . . . . . . . .  158,S21 
Bag frame. carpet . M. Schmick! . .  . . . . . . . . . . . . . . . . . .  153,85 1 
Baggage .eal. J. C. Wand . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,869 
Bale tie. cotton. J. G. Battelle . . . . . . . . . . . . . . . . . . . . . 153,656 
n ... le tie, cotton, Crone & Cromer . • . • • • • • . • • • . . . • . .  153,669 
llale tie. cotton. A. A. Goldsmith . . . . . . . . . . . . . . . . . .  158,820 
Barrels. cleaning. Stearn. et at . . . . . . . . . . . . . . . . . . . . . 158.791 
Batteries. cell tor galvanic. A. L. Nolf . . . . . . . . . . . .  153,841 
Beds. ventll .. t1ng. 1<. L.  Roberts . . . . . . . . . . . . . . . . . . . . 153,728 
Bed.tead, S. P. Leake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.�SI 
Bee hive. T. F. Wingo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158.696 
B1lI 1lle. H. B. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.673 
B oller • •  ectlonal .team. J. C .  Kilgore . . . . . . . . . . . . . .  158,883 
Bolt·headlng machine. J. & J. Kennedy . . . . . . . . . .  158.113 
Bone black. manufacture of. S. Blllltz . . . . . . . . . . . .  153.741 
Boots. pull ing la.t8 from. L .  Nel.on . . . . . . . . . . . . . . .  153,681 
Boots and shoes. A. Colburn . . . . . . . . . . . . . . . . . . . . . . . .  158,66. 
Bottle stopper. E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,746 
Bottle Itopper. W. E. Hawkln . . . . . . . . . . . . . . . . . . . . . .  158.769 
Bracelet. C. Heinig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.82 1 
Brld!l'es. lowerlng.L . Soulerln . . . . . . . . . . . . . . . . . . . . . .  158.729 
Broiler lOr gas heaters. H. W. Brinkerhoff . . . . . . . .  158.14t 
Butter cutter. J. S. Taylor. . . . . . . . . . . . . . . . . . . . . . . . .  153,1&0 
Butter gage. and cutt9rs. S. Richard, . . . . . . .  153.182. 153.188 Camera attach ment. D. A. Woodward . . . . . . . . . . . . .  158.880 
Can for 011. etc .. C. Bransgrov6 . . . . . . . . . . . . . . . . . . . . .  153.659 
Can for 011. etc .• G. a. Chinnock . . . . . . . . . . . . . . . . . . .  158.662 
Can for 011. etc., J. G. E venden . . . . . . . . . . . . . . . . . . . .  153.816 
Can for 011. etc . •  H .  H e el ey . . . . . . . . . . . . . . . . . . . . . . . . .  153.82l 
Can for 011. etc .• • afety. Cha.e '" Cram . . . . . . . . . . . .  153.102 
Canal boats. propelllcg. C. Howard . . . . . . . . . . . . . . .  150,772 
Candy. manufacture of rock, J .  Nosslan • . • • • . . • • • •  153,7� l  
Car axle b o x .  W . W. & C. T .  Crane . . . . . . . . . . . . . . . .  153,105 
Car axle lubricator. Bollman & Ern.t . . . . . . . . . . . . . .  153.803 
Car axle.  railway. S. M. Cate . . . . . . . . . . . . . . . . . . . . . . . .  158,101 
Car brake. W. H. II. Snellbaker . . . . . . . . . . . . . . . . . . . .  153,857 
Car coupling, W. Cle ndening . . . . . . . . . . . . . . . . . . . . . . . 153.7i7 
Car coupling. B. B. Halrl . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.760 
Car coupltng. T .  J. HubbelL . . . . . . . . . . . . . . . . . . . . . .  158.713 
Car coup ling. T. T. Sho twell . . . . . . . . . . . . . . . . . . . . . . . .  153.653 
Car roof. J. C. Wand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,f68 
Car wheel . G. W. Mooers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.88J 
Car window. L. D. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . . 158.8a 
Carbureting appara tus. E. P. Wheeler . . . . . . . . . . . .  153 .872 
Carbureting appa"tu ••  WlI.on el al . . . . . . . . . . . . . . .  153.876 
Carpet lining. E. H. Bolley . . . . . . . . . . . . . . . . . . . . . . . . . .  153.1&7 
C .. rrlage curtain eyelet. W. H. Stickle . . . . . . . . . . . . .  153.782 
Carrlage . hose, J. T. Ryan . . . . . . . . . . . . . . . . . . . . .. . . . . .  153,849 
Caster, furniture, J. Johnson . . . . . . . . . . . . . . . . . . . . . .  15.:i.7l-J 
Castings. grate for. C .  Truesdale . . . . . . . . . . . . . . . . . .  158.868 
Cement for leather. waterproollng. A. McNicol . .  153,680 
Chair. baby. M. B. Lott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,67� 
Chair bat SUppOlt. E. P. Curtis . . . . . . . . . . . . . . . . . . . . .  153,706 
Cburn. N. Ewing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.768 
Cloth napping machine. A. Brown . . . . . . . . . . . . . . . . .  15,,',60 Clothe. pounder. W .  H .  Wlillams . . . . . . . . . . . . . . . . . .  158.69 1 
Coal screen and slater. J. B.adle . . . . . . . . . . . . . . . . . .  153.738 
Compost distri buter. Cox '" Garrl . . . . . . . . . . . . . . . . . .  15;,752 
Cooking apparatu., steam. 1 .  H. Spelman . . . . . . . . .  153,858 
Copper ore. treating. F. Zwlckl . . . . . . . . . . . . . . . . . . . .  158,79. 
Copper. reftnlng. J. R. Cooper . . . . . . . . . . . . . . . . . . . . . .  153.743 
Corn sheller. E. L. Hutchinson (r) . . . . . . . . . . . . . . . . .  5,994 
Corset. C. 8. C hall'ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,800 Cotton chopper and cultivator. K. McKi n n o n  . . . .  153,887 
Cultivator • •  ulky. W .  M. Coston . . . . . . . . . . . . . . . . . . . . 153.751 
Cutter. feed . J .  P. Davison . . . . . . . . . . . . . . . . . . . . . . . . . .  158.812 
C utter head . B . & II. W. Pearaon . . . . . . . . . . . . . . . . . . .  158.71'0 Derrick for raising fences. M. Gray . . . . . . . . . . . . . . . .  158.675 
Dredging bucket , J. B. Wood . . . . . . . . . . . . . . . . . . . . . .  153.795 
Drill. ratChet. E. F. Bonaventure . . . . . . . . . . . . . . . . . .  158.65� 
Drill. dock. G. Frl.bee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158.614 
Elevator. W. C. Selden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,T.!5 
Elevator. hydra.ulic. A. Granville . • . . . . • • • • • • . . . • . .  153,709 
E n gine.  e lectro-magnetic.  L. Bastet . . . . . . . . . . . . . .  153.700 
Engine. Inj ection .team. F. W. Coy . . . . . . . . . . . . . . . .  158.704 
Engine. pnlp. W. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . .  158.174 
E ngines, governo r  for steam, P. N. Stover . . • • . • • •  153,830 
�'an. antomatlc. Coyne '" Gllllllan . . . . . . . . . . . . . . . . . 153.758 
Fare box. J. B. Slawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.855 
Feed water heater. etc .• E .  G. Frykberg . . . . . . . . . .  153.764 
Fertilizer. distributer. D. S. Curti . . . . . . . . . . . . . . . . .  153.670 
Fire arm. breech-loading. J. W. Cochran . . . . . . . . . .  153.748 
Fire arms, lock for. S. Rush . . . . . . . . . . . . . . . . . . . . . . . . . 153.848 
Fire extinguisher. D . J. Tapley . . . . . . . . . . . . . . . .. . . .  158.690 
Fire klndler. R. G. William . . . . . . . . . . . . . . . . . . . . . . . . .  153,875 
Fire kindling. J. C ommln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,308 
Flour pot. J. E. Landers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,7 15 
Fory . horse hay. G. H. Smith . . . . . . . . . . . . . . . . . . . . . . .  153,686 
Foucta!n.  porlable. W. A. Pang . . . . . . . . . . . . . . . . . . .  153.9 14 Furnace. smoke-burnlng. S .  A. FIOrd (r) . . . . . . . . . . .  5.999 Furniture. Joint for. C. T. Cleavel .. nd . . . . . . . . . . . . . .  153.664 
Furniture .prlng, W. T. Dorem us . . . . . . . . . . . . . . . . . .  153.761 
Garden scariller. H .  Vo.burg . . . . . . . . . . . . . . . . . . . . . . . . 158.865 G.s heater broiler. H. W. Brinkerhoff . . . . . . . . . . . .  158,741 
Ga. main seal dip. B. F. Relnmund . . . . . . . . . . . . . . . . .  15J.845 
Oases. purifying. B. Si lliman . . . . . . . . . . . . . . . . . . . . . . . .  1 53.7'�7 
Glas. furnace, J. H .  Cowl . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,8 10 Governor. autom�tlc ftre. J .  Slade . . . . . . . . . . . . . . . . .  158,790 
Grates. Shaking. H .  Adam . . . . . . . . . . . . . . . . . . . . . . . . . 153.797 
Halter. R. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.T.!4 
Harness fold. E. F. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.739 
iarrow. wheel. J. F. Sayer . . . . . . . . . . . . . . . . . . . . . . . . .  153,785 
Harvester and thra.her. C01!lns & Maynard . . . . . . .  158.703 
lIarve.ter. corn. J. I. McClintic . . . . . . . . . . . . . . . . . . . .  153 777 Hatchway. self-clo.lng. Staple. '" Holmes . . . . . . . . 158,688 
Hay loader. A. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,866 
Heating drum. J. R. Webber . . . . . . . . . . . . . . . . . . . . . . . . 158.870 
Heel 11ft holder. G. V. Scott . . . . . . . . . . . . . . . . . . . . . . . .  153,786 
Hog cleaning machine,  N. SlI verthorn . . . . . . . . . . . . .  153.786 
Horse clipping machine. Reynolds & Earl . . . . . . . .  158,816 
Horse collar. C .  B. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158.847 
Horse.hoe nans. burnl.hlng. D. Dodge . . . . . . . . . . . .  153,759 
Inkstand. B. W. Conroy . .. . . . . . . . . . . . . . . . . . . . . . . . . . 158.'lO9 
Iron resembl\ng splegelel.en. E. Baker . . . . . . . . . . 158.698 
Ladder. extension. M. N. Lovell . . . . . . . . . . . . . . . . . . . .  1118,716 
LamP. D. H. ChamDerlaln . . . . . . . . . . . . . . . . . . . . .. . . . . .  158.661 
Lock, permlltaUOn, J. C .. alno . . . . . . . . . . . . . . . . . . . . . 1118,1" 
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L O C I< .  seal. T. J. Craft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 754 
Lock •• spal. Foote and R.ndall . . . . . . . . . . . . .  1118.818, 153,81g 
Locomotive Whistle., operatIng'. H. Wise . . . . . . . . .  158.879 
Loom, M, aorrlm.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158 7 \ 1  
L o o m  for waavlng wire cloth. C .  F .  Wickwire . . .  158.693 
Loom let,off meChanism, J. SmIth . . . . . . . . . . . . . . . . .  153.687 
Lounge. convertible. W. B. Coat e .. . . . . . . . . . . . . . . . .  153.665 
Mallet for .moothlngmetal, Cl irk el al . . . . . . . . . . . . 153,688 
M .. ttlng. metalliC. L. Wllkln.on . . . . . . . . . . . . . . . . . . . . 1 58.735 
Medical compound. I. Saalfeldt . . . . . . . . . . . . . . . . . . .  153.683 
Meta ' . ,  cuttIng and shaping. C. Van Haagen (r) . .  5.996 
MI11 feed d e vice. grIndIng. G. S. Cranson . . . . . . . . . .  153.6611 Mirror bolder. W. Simpson . . . . . . . . . . . . . . . . . . . . . . . . .  1 53,789 
Moldll!g patterns. mach ine for. A. Eame .. . . . . . . . .  153.708 
Mop wringer. H. L .  E nne . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53,815 Mower I .. wn. Crawrord and Lindsay . . . . . . . . . . . . . .  153 ,755 
Mul!. head. A.. Schulte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.852 
Neck tie retainer. F. C. Dayton . . . . . . . . . . . . . . . . . . . . . 153,758 
Nozzle or hoae sprinkler, J. H. Fowler . . . . . . . . . . . .  153.672 
0 1 1 .  manufacture of oxidized. F. Walton . . . . . . . . . 158,867 
Organ cOllpler, reed. G. B Kelly . . . . . . . . . . . . . . . . . . .  1 5 3 ,832 
Packing for pl,tons. E .  W. L i p p i n c o t t  . . . . . . . . . . .  1 53,618 
Pdpcr stock. pu l pIng . H. J. Lahous.e . . . . . . . . . . . . . .  153,7:5 
Parer. apple. S �; . T. Dod.on . . . . . . . . . . . . . . . . . . . . . .  1�3,760 
Pdovement, A. B I&nk . . . • . . . • . • • • . . .  0 • • • • • • • • • • • • • • • •  153 ,802 
Peach stoner, H. Z .  young . . . . . . . . . . . . . . . . . . . . . . . . . .  15 1.882 
Photo enamels. vl trilled.  W. F. Watson . . . . . . . . . . .  153,7.J:! 
Pianoforte attachment. M. W. H.nchett . . . . . . . . . . 153,766 
Pipe •• etc .• lining Iron.  G. Wll1ard . . . . . . . . . . . . . . . . . .  153.695 
PI tman. W. J .  Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.667 
Plating tin pipes. etc .• W, A. Shaw . . . . . . . . . . . . . . . .  153,726 
Poll.blng rod ••  J. lllingworth . . . . . . . . . . . . . . . . . . . . . .  153,67'1 
Potato coverer. L Whit ford . . . . . . . . . . . . . . . . . . . . . . . .  158,793 
Press. s team cotton, E. L. Morse . . . . . . . . . . . . . . . . . . .  153,899 
Pulley .hleld. Allen and Ml11er . . . . . , . . . . . . . . . . . . . . .  153.798 Pump. double acting. Saxton and HIlI . . . . . . . . . . . . .  153,650 
Pump valve. B. F. Biggs . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.801 Radiator. J .  Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.7'16 
Railway carriages. movIng, C. Anders o n  . . . . . . . . . .  153 736 
Railway. elevated, T. C. Clarke . . . . . . . . . . . . . . . . . . .  15 J .806 R .. llway. elevated. J.  M .  Hannah . . . . . . . . . . . . . . . . . .  153.710 
Railway signal. electro pneumatIc. A. Bernstein .  153.800 
R.llway vacuum brake .  F. W. Eames . . . . . . . . . . . . .  153,81t 
Ribbon block, W. Obrl.t (r) . . . . . . . . . . . . . . . . . . . . . . . . .  6 .001 Rolled metall1c ban. R. P. Colton . . . . . . . . . . . . . . . . .  153,150 
Rolls. handling melal at the. O .  C. Dewey . . . . . . . . . 153,671 
Roof. metallic. G. F. Ullmann . . . . . . . . . . . . . . . . . . . . .  1;8,8" 
Rooftng paper. R. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15'1,749 
Rudders. brace for. J. P. Foote . . . . . . . . . . . . . . . . . . .  158,817 
S .. sh holder. T. Hooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,171 
Saw handle. C .  R. Sligh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,685 
S.W mill.  a. D .. E .  N . •  and E .  T. W ·cke . . . . . . . . . . .  153,B73 
S crew tap •• cuttlng. II . E . Boyd . . . . . . . .. . . . . . . . . . . . .  153 804 
Screw-threading tuoe •• J. Heap . . . . . . . . . . . . . . . . . . . .  158,770 
Separator, grai n ,  E. Davts • . . • • . . • • • . • • . • • • • • • • • . • • . •  153,757 
Separator. grain. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . .  153.88; 
Sewing and cutting stand, C. A. Werden . . . . . . . . . .  15 1.;33 
Sewing m.chlne. I. Manning . . . . . . . . . . . . . . . . . . . . . . .  153. 118 
Sewing m.chlne c .. s tor. Slo.n and Fisk . . . . . . . . . . .  153,728 
Sewing machine qullter. J. Happe . . . . . . . . . . . . . . . . . .  153 167 
Shi rt bo.om and su.pender •• I .  Prinz . . . . . . . . . . . . . .  158,682 
Shoes. J .  II. H �.sey . . . . . . . . . . . . . . . . . . . . . . . . . .  158.829. 15 <.8SO 
Sieve. G. WrIght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,881 
SleIgh. A. Strean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.862 SoJe·channellng machine. J. II .  Hu.sey . . . . . . . . . . .  153 •• 31 
Sower • •  eed and fertilizer. T. C. Sebring . . . . . . . . . .  153.781 
Sponge for upho l.terlng. P. S. Devlan . . . . . . . . . . .  153.701 
Steam trap. J. W. 1I0dges . . . . . . . . . . . . . . . . . . . . . . . . . .  153,8./5 
Stone, etc . ,  ca.rving', C. o. Luce . • • • . • • • . . • • . . • • . . • •  153,836 Stove. base·burnlng. J .  Spear . . . . . . . . . . . . . . . . . . . . . .  153,859 
'tove. cooklng. D . E . P"rl. (r) . . . . . . . . . . . . . . . . . . . . .  5.995 
Stove. cooking. T. R. Tlmby . . . . . . . . . . . . . . . . . . . . . . . . 158.691 
�tove, heating, B. H. Hennet . • • • . • • • • • •  , . • • • . • • • • • •  153,651 
Stove. heating. A .  Brown (r) . . . . . . . . . . . . . . . . . . . . . . .  5,998 Stoves. exten.lon shelf for. A. C. Bar.tow . . . . . . . .  153.6 99 
Stump extrac tor. J. S. Mulholen . . . . . . . . . . . . . . . . . .  1�3. 7 1 9  
i;u.penders. H .  G .  Hubbard . . . . . . . . . . . . . . . . . . . . . . . . .  1 53,823 
3wtog, A .  Shoen Inger . . • • . . . • . • • • . . • • . . • • • . • • . . . . . . .  153,681 
Tanl< for 011 . etc .•  F. C .  WIl.on . . . . . . . . . . . . . . . . . . . . .  153,871 
Th tll coupli ng. R, Austin . . . . . . . . . . . . . . . . . . . . . . . . .  15 1,799 
rhlll co up ling. Crowell and Horn . . . . . . . . . . . . . . . . . .  I S3,8 t 1  
rhrashlng maohtne. W. C h ristIe . . . . . . . . . . . . . . . . . . . .  153.745 
foy. W. R. Wltber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 1,191 
Toy gun. A .  Stelnbol< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.689 
Toy puzzle. A. W. Ma/terhaus . . . . . . . . . . . . . . . . . . . . . .  153.717 

foy swIng. M llier and Toelcke . . . . . . . . . . . . . . . . . . . . .  15 ' .778 Trap. animal and Insect, 1. N. Pangle . . . . . . . . . . . . .  153.7:/2 
Treadles . 0 Jerating, N. Stowe . . . . • • . • . • . • • • . . • • • • • •  153,861 Trolling .poon baIt .  G. M. SkInner . . . . . . . . . . . . . . . .  153.85i 
Tube ••  moutb p i ece for spe .. klng. T. C. Smith . . . . 153.858 
Type ca'e. B. O. Wood. (r) . . . .  . . . . . . . . . . . . . . . . . . . .  6.001 
Umbrella. A. and W .  HIII . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.82' 
V .. lve motion. G. Rickert . . . . . . . . . . . . . . . . . . . . . . . . . . .  153. 184 
Vehicle, M. V. Nichol. (r) . .  . . . . . . . . . . . . . . . . . . . . . . . . .  6 010 
Vehicle .prlng. C. H. Guard . . . . . . . . . . . . . . . . . . . . . . . .  153,676 
VehI cle wheel. H. Nycum . . . . . . . . . . . . . . . . . . . . . . . . . .  15 J,912 Vehicle wbeel, A. N Price . . . " . . . . . . . . . . . . . . . . . . .  153.8 13 
Veo lcles. um bre l la holder for. G. F. De wey . . . . . . .  153,8 1 8  
Velocipede, J .  Aoderes . • • . . . . . . . . . • . • • • . . . . • • • • . .  153,691 Ventllatlng m'ne., G. W .  Wtlllamson , . . . . . . . . . . . .  153,818 
Wagon j .. Cl<, J. J. Upham . . . . . . . . . . . . . . . . . . . . . . . .  153.13 1 
Wall •• securl o g  pl.ster to. P. H . P ower, . . . . . . . . . . .  153,781 
Wa.hlng m .. chln,. S. CroCt . . . . . . . . . . . . . . . . . . . . . . . . .  153,15& 
WashIng m .. chlne. S. C. H .. mlln . . . . . . . . . . . . . . . . . . . .  153,8�1 
Washing machine, C. A. Werden . . . . . . . . . . . . . . . . . . .  153.692 
Water wheel. J . lloltvolgt . . . . . . . . . . . . . . . . . . . . . . . . .  15J.7 1 �  
Wea' her .trlp.  J .  S .  Wertz . . . . . . . . . . . . . . . . . . . . . . . . . 15J.131 
"'ell cIs lng .pear. arte.lan. J. S. MUDger . . . . . . .  153.;20 
Whip .tock rubber covering. G . H. Pongla . . . . . .  153.162 

APPLICATIONS FOR EXTENSIONS, 
Applications bav, b een dulyftled and are now pending 'or the exten.lon of the rollo wlog Letters Patent. Ilear. 

Ings upon the respective applications are appOinted tor 

�be day. herei nafter mentioned : 
3O,633.-FIRR ESCAPR.-E .  B. Lorcha'. Oct . 28 , 
30,745.-CULTIVATOR.-N. Me •• enger. Nov. 11. 

EXTENSIONS GRANTED. 
29,490.-�IIJ,L.-C . B. Hutchinson . 
29,5oo. -BLANK ROLLING M ACHINR . - N .  C. Lewis. 
23.502.-PUNOFORTE .-H. Lindeman . 
29,nO.-CAR FLOOR, RTo.-R. Montgomery. 
29,523 .-CAMRRA.- :l. .  Semmendlnger. 
29,5301 -LATHB.-ll . D. Whitney. 
29.551. 29.562.-BoOTS AND SHOES.-L .  R. Blake. 
2J.576.-ENGINB PISTON.-H . D. Dunbar. 
29,519.-KNGINE GOVRRNOR .-R .  W. Gardner. 
29,593. 29.594 .-RRAPRR AND MOWBR.-A. A. Henderson . 
29.648.-SRWING MAOHINR NRRnLB.-F .  H. Drake , 

DISCLAIMER. 
29.579.-ENGINR GOVRRNOR.-R. W. Gardner. 

DESIGNS PATENTED. 
7.fI02.-IlRA1'''R.-J. B enner. Philadelphia. Pa . 
1.6OiI. -CALRNDAB.-W. A. Emerson. Providence . R. I .  
1.601.-VASII.-J . W. FI.ke. New York city. 
7.605 -P1tDIISTAL ,-J .  W .  FI.ke . New York city . 
7.606.-BoHLII.-A. Grunlna. New York city. 
7,601.-Coolt STOVlI.-C. Noble, PbIladelphla, Pa. 
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�,608.-C"'RPET.-C. A. Righter, Philadelphia, Pa . 
7,609 to 7,616.-0IL CLOTHS.-J. Hutchison, Newark, N. J.  
7,617 to 7,6�1.-CARPETS.-C. T .  Meyer .1 al. 

i,62tto 7,621.-BoEDERS.-C. Osborne, N. Attleborough , 
Ma.ss. 

7.625.-0IL CLOTH.-J. B. Vlrolet, Paris; France . 
7,626.-FuRNITUEE LEGs .-F. Robertson, New York city. 

TRADE MARKS REGISTERED. 
1,9U .-YEAST POWDEE.-A. G. Dooley, New York city. 
1,912 .-RuM.-L. H. Felton, Bo.ton, Ma ••• 
1,918 .-BUTToNo.-Newell Bro •. Co . ,  Sprlnglleld, Ma.s . 1,Y14.-1NK8TANDB.-A. Teys8onnter, Paris, France. 
1,915.-MEAT EXTRAcT.-San Antonio M. E. Factory, Tex. 
l,916.-SILK GooDs.-E .  Warburg & Co . , New York city. 
l,917.-CHEWING TOBAcco .-Beck el al., Cblcago, Ill . 
l,918.-GLUE, ETC .-Champion Glue Co .. Chicago , Ill. 
1,919 & l,920.-SoAP., ETO.-Colgate & Co .•  N. Y. city. 1.921 & 1.922.-FELT SKIRTS.-Eillott Mill ••  Bo.ton. Mass. 
1.92S.-MEDICINE .-Leath & Ro ••• London. England. 
1.924.-CIGARS. ETo.-Con.olldated Tobacco Co . •  Gilroy. Cal . 

SVHEDULE OF PATEN T FEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n3 On IIlIng each application for a Patent (17 year.) .  813 On I.sulng each original P .. tent . . . . . . . . . . . . . . . . . . . . . .  8�0 On appe .. l to Examlners· ln·Chlef . . . . . . . . . . . . . . . . . . . . 810 
On appe .. l to Comml ••  loner of Patent . . . . . . . . . . . . . . .  8�0 On "I>pllcatlon lor ReIBBue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On application for Exten.lon of Patant . . . . . . . . . . . . .  830 On granting the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830 
On II1Ing a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '10 On an application for De.lgn (8� year.) . . . . . . . . . . . . 810 
On application for De.lgn (7 year.) . . . . . . . . . . . . . . . . . .. 13 On application for Desllnl (14 year.) . . . . . . . . . . . . . . . . .  830 

CANADIAN PATENTS. 
LIsT 01' PATENTS GRAliTED IN CAlll'ADA 

AUGUST 3, 1874. 

S.720.-T. Y. Cassiano, SaD Antonio, Bexar county, Tex., 
U .  S. Improvements on hats, cal ed " Cas.lano·. Im· 
proved Hat." Aug. 8. 1874. 

S.721.-P. F. King. G. N. Beard. and E. J. Beard. St. 
Louis, Mo., U. S.  Improvements on nut locks, called 
U King Excelsior Nut Lock." Aug. Sf 1874 . 

3.722 .-G. P. Draper. Rocbester. N. Y . •  U. S. Improve­ment on sewing machine tables, called " Draper's 
SewIng Machine Table." Aug. 8. 1874. 

3.723.-L . Draper. North Attleborough. Ma •• . •  U. S. Im· 
provement on currycombs, called U Draper's SeU­Cleaning Currycomb . "  Aua'. S, 1874. 

3.724 .-C. Callahan and E. E. SIbley. Chelsea. Mas ••• U. S. 
Improvements on kufttlng machines, called II Calla. han'. Knitt ing Machine ... . Aug. 3. 1874. 
725 .-R. C. CuI!. Hami lton. Onto Machine for mincing 
meat, called U Cuif's Meat Mincing Machine . "  Ang. S, 1874. 
'l26.-A. H. Wagner. Wlnds.,r. Ont. Improvement. on pitchers or ve •• els tor containing thick or cohesive 
' liquids. called " Wagner's Double Lipped Pitcher." Ang. 8. 1874. 
S.727.-A. Harvey. Toronto. Onto Improvement. on tbe 

mode ol'applylng for Insurance. and of writing or printing and I.snlng policies therefor. called " Harvey's 
Insurance System." Aug. S, 1874. 

8.728. J. W. Cuthbertson. Brantfor1. Ont o Improve­
ments on frames for window screens, called U Cuth­bertson's Improved Window Screen . "  Aug. 8. 1814. S.729.-W. J. Burleigh. Rome. N. Y .• U. S. Improve­
ment. on tbe manufacture of starch poll.b. called 
.. Burlelgb's Starch Polish . "  Aug. 3. 1874 . 

S.7SO.-T. Young. Montreal, P. Q. Improvement. on a 
cooking stove, called " The Mechanic . "  Aug. S, 1874. 8.731.-J. E. CI.co . ConneautvllJe. Pa .. U. S. Improve. ments on car couplings, called " Cisco's Car Coupl1ng." 
AnI'. 8. 1874. S.782 .-A. A. GrlMng. Jer.ey City. N. J .• U. S .  Improve· 
ments on steam radiator, called " Grlmng's Radiator." Aug. 8. 1874 . 

S.7SS.-W. Thllmany. Cleveland. 0 •• U. S . Improvements on the art or process of treating textile fabrIC. to pre· 
vent mlldew and decay, called 5 0 Thllmany's Process of Treating Textile Fabncs to Prevent Mildew and De-cay ." Aug. 3t 1874. . 

S.784 . .-S. C .  Hendrlck.on. Brooklyn. N. Y .•  U. S. Im· provements on electric rallway .lgnallng apparatus. 
called " HendrIckson's Electric RaUway Slgnal." Aug. 3. 1874. 

Back Pqe - - - - - - - .1.00 a line. 
In.ld .. Pace - - - - - - _ "3 cent. a line. 

Engra�i",gB mall Mad ad�erti8e17WU8 al 1M Bame rlUtJ per 

II"". bll """",,remenl. as Ihe teller pr.... Ad�erli8_i8 

mUBt be recel�ea al publicalion o(f1c8 as earlll as FrldaIl 

ffIOf'nlng 10 appear in nezl U/8'U6. 

Geo. 'V. Read & Co., 
Manufacturers of and Dealers In 

ALL KINDS OF HARD WOODS, IN LOGS, 
PLANK, BOAR DS, & VENEERS. 

186 to 200 Lewis IoIt., Foot IJth &: 6th sts., 
East River, N ew York. AttentIon Is e.peclally lnvlted to our Stock of French Walnut aD I! Ash llurl., 1IIrd.·Eye and Curly Maple. Sattn Wood, TU� , Rosewood, and HungarIan A8D. Also, 

:��8�nbel�e H��?!.any, Walnut, Spantsb and Red Cedar, 
re:;-.?i��r�:lal:::�eh:ria ���Pil:r.d careful attention. 

PATENTS F. T. H. RAMSDEN , l:I�an Block, 
r:t����g:d. ��Ig�f�.;t�:;,rt!�:::i�al nglneer and 

$476 A MON'IH TO AGEN·rS. Addre .. C. M LINING,[ON '" BRo . . New York or Chicago 

IACHINERY IfEW &ad IN-HAIfD .. --lend for CIrcular. CIua. PL.A.<;B , . 00. 10 V.., " •• lfelt' York. 

T H E  

TRADE ENGINE. 
-0-

rno�g�����.grp::�Uolyi?te[!..��! of Ca.t Steel. Every Engine Indicated. and 
�:l�'i�.:l�:�f:�e�ufi:� the hlgh-

Warra.nted fiuoer10r to any 
:���f.0rtable Engine In tbe 

Send for PrIce List and CIr· cular. 
HERRMAN & IiERCHEL­

RODE M'F'G CO • •  Dayton. Ohio. 

MAGNETS-Permanent gteel Magnetl of any form or size. made to order by F. C. BEACH 
" cu .• :Iti3 Broadway, New York. M"l<er8 of tbe cel· ebrated Tom Thumb and Miniature Telegrapb Instru· ments. 

SAMPLES-OF MACHINES, TOOLS, and IMPLEMENTS. received. exhibited. and orden tal<en . A. M. PAXTON '" (;0 .• VlcI<8burg. MI.s. 

THIS MONTH A WELL KNOWN FIRM of Engineers and Machinery Agents. with large connections at home and abroad, will open a ground­lIoor Warehou.e. havIng wtndows frontlBg Queen Vic­toria Street and Cannon Street. City. London. England. ���:.��� fJ�r8�reet�. ,t�:���D:��t�g:�g�lJ��erC;a�� of thele and of working models. Advertlzers' travelers canvass Great BritaIn and the whole of Europe. For terms. apply to W. P . • Box 77S. New York City. 
"L .... OR LEUA,L ADVICE CONCERNING ..r Infringements and Patent •• consult R. B. McMAS­TER. Coun.ellor at Law. 9 &  U Nassau .t .. Room 26. New York. Counsellor and Adv.()cate In Patent CaseB. 

THE C H A M P I O N  S I L V  E R-S TE E L  SPRING MATTRESS, now greatly Improved. has been before the publ1c for .everal years, and continues 
i?Egfc�VD 1��e�n�������d�o·Wo�i;:,�r: g:d:t'c�S ::� elegant appealiance of sllver, anf is the softest, eaSiest, 
�g�fl�s�o���se�'!,�t t::��P��8 ���n�r:de�t��l :ait�ek .0 united that tbe pre.sure I. eQualfy dlstrlbute�. '1a­Illy lifted. turned. or rolled np. Both .ldes .Uke. No 
t�a��'l�:����n':I:':�:tO ���t�!t�� on���re';P�ed��! qulred. Needs only half the thickness of balr mattress. More .pnngs for your money In tW. bed tban In any other. Unequalled for hotel. . Any sIze. maae to or­der. Send lor pictorial Circular. Retail price of double bed . 113. Shipped, bv single bed or quantIty. to all parts of the world, LiDeral discount to tbe trade . Sold by leading dealers In all part. of tbe country. Refer to Phelps. Doremu. & Corbett. J . T .  Allen '" Co .• New 
'i' orl<. Gould & Co • •  Philadelphia. Pall GUbert & Son,:! ���';I�'a.��.�n. ��X�l!'Ibo� Cs"p£?rf.r� J.l'¥'f ���haJ. , Makers. 246 Canal St . •  near Broadway. New York. 

Q IVIL AND MECHANICAL ENGINEERING AT ) THE RKN8SELAEB POLYTEOHNIO INSTITUTE, TROY. .Y . Instructlon very practtcal. Advantages unsurpas- ,  sed In  tbl. country. Graduate. obtain excellent po.ltlon . Re·opens Sept. 16tb . For the Annual Regl.ter. contaln· Ing Improved Cour.e ot Study. and full particular. addres. PROF. CHARLES DROWNE. Director •• 

The Chilian Bxpositlon 
pr.,���aftea'V�� ��I·c:.!P8M���nfg�� �e J���r�t���b: York. and from the Pactllc port. toucned at by the Steamers of t his Company. One dollar, gold, for each package weighing not more than 2000 Dounds, or mess· urlng not more than 20 cubIc feet, Is tile only cost of ocean tran.portatlon to Chi l i .  Heavier or larger pack· ages may be Shipped Der Bame dne at low rates under srcectal contract. Appl1cat10ns for room at the Expos1-��� '6'eu·�b[:I':tce� ��I�d':lre�:I�ua:M;!�j�f ���tlJ:l�:� States Commissioners tor the 'kXPosltjon, any Chtltan Consul In tbe United States .  or A. VILLAROEL. Cor­re.pondlng Agent. 52 Pine St., New York. 

The American Tnrblne Water Wheel, ' 
:o"r�.i�t 1'!'£��tl'gca��s���tJ::k!� Emer.on • •  howlng the followIng use­ful ellect of the power of the water ntlllzed. being the hlghe.t result. ev. er known. Percentage of Part Gate : 1(. &J.Il8 ; 
�p�r�eh�o1�0�' :a�;  1·.�:90· A full � may be obtained of r��'bI!o. S oil TEMPLE. DaJ· 

1 57 

" H �o]:ou !ket!,oneReg hom!1 !I�:; P. BL.a.!!.�!I�� " 00., 
;;o���� Boo�.sl�rwt�L�:' S89Sll�g:J��¥. f*�wn¥-��t Manutacturen of the Blalldel.1 Patent UPrICilt DrIllI 

R &-- EN TS 
and other Ilnt-clall Machlnlat. Tool ••  

TO MANUFAC TURE S AG . Designs of patentable InventIons con.t.antly supplied �EW &; IMPROVED PAT'l'ERNS.-MA· to a well established anI! reliable IIrm on pa11llent of CIIINISTS' TOOL8-aU Itsea-at 10lt' prlcel. 
11.000 per month. Salary not payable t i l l  enll of month, • GOULD. t'7 to 1181'1. J. B. R. Ave .. Newark. N. J when designs can be returned and salary withheld, 11 Dot satislactory. Address G. N . •  Box 78. Station D. New York City. 

PORTABLE STEAM ENGINES, COMBIN· 
Ing the maximum of eIIIclener' darabllltJ and econ· omy. wltb the IIlInlmum of weigh and price. They are wtdelY and favorably DOwn. more than 1,800 being In 

1lI8. All warranted aatlafactory or no sale. Descriptive ClrCUl&ra leiM&n J�Pl.lm,�i.B�d�SL&_,1IUI. 
IRON BRIDGES-CLARKE, REEVES & Co., 

PHCENIXVILLE BRIDGE WORK8. OMce. 410 Wal· nut Street. Phlladolphla Pa . Speclaltle.-Accurate Workman.hlp-PhCllnlxcolumn. -Use of double relined Iron. No welds . All work done on the premise ••  from ore to IInlshed bridges. TIlustrated Album matled on receipt of 75 cents. 

Sturtevant Blowers. 
Of eV8l'}' fI1H anll deacrlptiOn. constantlJ on nand. 

Cold Rolled Shafting. 
o:=��� �:� ��,;:g\l:.a:�,.'i.';'if I�aa'!:'y y�:�tt��� to 24 ft. £Iso. Pat. COllPllnj and Self-oiling a81ustable 
aarl'8if�g:�k�et. " foo ��r. Kfr!�t�N�W <fork. 

Andlrew'lI Patents. 

{iLA SS MOULDS for Fruit JuB, LampB. Bottles. Ink Stand •• etc .. made bJ H.BROOltE 1 years COR. BITB A.lm C"NTBB ST • . •  N. Y. For anJ thRin new In gla .. you will require a monld (0 die) . PARTICULAR ATTENTION paid to MOULDS for I VENTORS. Send model or draWIng ; I_clo.e ltamp 
l) ICHA.RDSON, MERlAM " CO. -!!t Manufactnrers of the latelt Improved Patent Dan· el8 and Woodworth Planln.t Machines. Matching. Bash 
�::':I':'�J:r'tNrot;,�:�n�!aa�g s:lc�:t.�ham&f: X� Arbon. Scroll BaWl Railway. Cut-ol!'. and BlP-I&w Mao ChlneS",SpOke and Wood TUrning Lathes. and varioUl 
��e�rI�ll!�fle�og�·���Wg,.�I��Oh:.:;,'Iiac���lOro:. eelter. Mae.. Warehouse un Liberty It. New York. 17 

HAND SAW MILL-Saves the labor of 3 men. S. C. HILLS. �1 Courtiandt St .. New Yorl<. 
WHETHER YOU WISH TO BUY OR SELL 

S 7 E A M  E N G i NE S .  
HA OHINERY or  

PA TEN 7S. Write to E. E. ROBERTS. U9 Liberty 8t •• N.Y. 
1lT": -ga-a StLJlWm Pta1mp. _ .l_Q�'�
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N ___ OT' ,A"t ·fIW I � eN A .I. ELTY AGENCY Co .• Wilmington. Del. 
OIIA.S. B. HARDICK, 

28 Ad&Dll It •• Brooklrn. N. Y. 
THE .JOHN H.&RDIVK 

Hl��& !�E���lyn��P. pnClIIl(G 
DROP TUSS:B8. 

For tne an, and 0. • .,. ., Addren THE BTlld5II 
" PARKER PRESS CO . MIDDLm'OWlr. COnr. 

WOOD-WORKING MACHINERY GEN· 
erallJ. IIpoaclaltlel .. Woodworth Planenand Bleh· ardBon·. Patent Im&roven Tenon Machines. 

Central. corn"k,f�'t �1�l�t,;r!N�oN. 
III! I! 0 1II!20 per day at home. Term. Free. Addresl 
'll'U � 411' GEO. STINSOIll '" Co •• Portland. MaIne. 

BANKRUPT'S SALE OF HORIZONTAL and Vertical Steam Engines. Alsoinew and .econd hand Machtnist's Tools. Send for etrcn ars at THE YALE IRON WORKS. New Haven. Conn. 1II!10 A D A  Y .  Employment tor all. Patent Nove 
fII' ties . GEO. L. FELTON. 119 Na.san St .• N. Y. 

SHINGLE & BARREL MACHINERY EVART'S IMP. HEADING AN D SHINGLE SAW. 
�\ib�N';P.fJ��h�?INTERS. EQUALIZERS. AND 

BAILEY GAUGE LATHE-For turning all kinds han dies and Cabinet work. Simplest and be.t In use. We manutacture a full line of Wood and Irlln Working MaCblnery. l!tf����5.'¥lr,;l'':t; #1.tL�Y',ockPort. N. Y. 
RISDON'S IMPROVED TURBINE. 

E. M. MAYO'S PAT. BOLT CUTTER. (TSend for lIlu.trated Circular. Cincinnati. Ohio. 
1832. SCHENCK'S PATENT. 1871 
\VOODWORTH PLANERS 

And Be-llawtng Machines. Wood and INn WOrkln� Mao 
�Ml����'::n.W.I�?&n�tcil� 'l?::tyB8t��! vc,,��� 
OUR COVl!]RING FOR BOILERS AND 

PIPES .aves Twenty p.!'r Cent In F'uel . 
OUR FE LT . CEM ENT. AND PAINT FOR 

ROO FS I. the best In the market .  
Asbestos E�!�J!lt S��:Y. 
OTIS' SAFETY HOISTING 

MachIDery. 
NO. 348 BROll,'Vh U:�oli. VO .. 

B.. BALL " 00., 

WOOD WORKING MACHINERY For Planing Mills. Car Shops. Sash Blind and Door Ma­kera. &c . •  &1'. Scnot tor liIustrateil Catalogue and price 110t. Factory. p' Worcester. Mass. Salelroom. at 121 Chamben oil 101' Reade Stl •• Nelt' York. 

THADE lIURK PATElITED. 
The be8t and cheapest Paiot io the 

world for Iron, Tin or Wood. For sale by tbe 'I'rade everywbere. PRINCE'S METALLIO 
PAINT CO., Manufacturers, 96 Cedar St .• New York. 

CAUTION.-Purchaoers and consumers are cau. tioned against imitation. of our METALLIC PAINT. All genuine PRINCE'S METALLIC PAINT will bear our name and trade mark on each and every package. Send for a circular. 

To Electro -Platers. 
BATTERIES, CHEMICALS. AND MATE RIALS. In set. or stn�l'f wltb books of Instruction. 
��'W{:�t��r�n��� ���'h:'leld ��!-t� fts��n.�:.��aiN��· trated ca.talogue Rent free on apl>_I_lc_,a_t_lo_n_. _____ _ 

ANOTHER CHANCE ! --0--
Fifth and Last Gift Concert 

IN AID OF THE 

P ub l i c  L i b r ary o f  K e n t u c ky ,  
POSTPONED TO 

Hovember 30, 1874:. 
DRAWING CERTAIN AT THAT DATE. 

LIST OF GIFTS. 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . . .  �30,000 
On .. Grand Ca8h Gift . . . . . . . . . . . . . . . . . . . . . 100,000 
One Grand Vasil Gift. . . . . . . . .  . . . . . . . . . . . . "IJ,OOO 
On .. Grand Cash Gift. . . . . . . . . . . . . . . . . . . . .  30,000 
One Grand Vash GUt . . . . . . . . . . . . . . . . .. . . .  �3,000 

3 Caeh Gift., 8�0,000 .. ach . . .. 1 00,000 
10 Vash Glft8, 1 4.000 each . . . .  140,000 
1 3  Cash Gifta, 10,000 each . . . .  IIJO,OOO 
�O Cash Gifts, IJ,OOO each . . . .  100,000 
�3 Caah Gifts, 4.000 each . . . .  100,000 
30 Ca8h Gi lts. 3.000 each . . . .  90.000 
IJO Cash Gifts, �,OOO each . .  100,000 

100 Cash Gifts, 1,000 each . . .  100,00 0  
� 4 0  Ca8h Glft8, IJOO each . . .  l�O.OOO 
300 Cash Gifts, 100 .. ach . . .  30,000 

19,000 Cash Gift8, 30 each . .. . 930. 000 

GrandTotnl,�O,OOO Glfts,all cash,�, 300,000 

PRIVE OF TICKETS. 

Whole Ticket. ' 5 0  00 
Halve. • 2 5 00 
Teoth., or each Coupon 5 00 
1 1  Whole Ticket_ Cor 5 0 0 00 
22 1 ·2 Ticket. Cor • 1 ,000 0 0  For Tickets or  Information. Address 

THO. E. BRA.MLETTE, 
Ageo& and Mana,rer. 

Public Library Building. Lonlsvllle. Ky. or THOMAS H. HAYS & CO .. EASTERN ·AG ENTS. 
609 Broadway. N . Y  

WORCESTER FREE INSTITUTE. A School of Applted SCience. �'or catalogue, address PROF . C. O. THOMPSUN. Worcester. M •••• 

$70 A WEEK TO AGENTS-Sure . Four new Pat­ent. . J .  D .  NESBITT. Foxboro'. Ma ••. 

WAN TED-In ever v Southern State,N. Y. Pa. . ,  and cal . l s purchOlascr for the ent,fre rIght to m.nutacture and .e l HA WKE'S SELF·HEATING SOL· D\£RING IRON .  CAN OPENER A"lI D LAMP. one of the most popular recent InventtODs of the day. If Dot sold, Wil l be let. on Royalty. WENDELL & FRANCIS. 53 N. 10th St . •  Phlladelpbla. Pa . 

© 1874 SCIENTIFIC AMERICAN, INC
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Back Pall'e - - 0 0 0 0 _ 81.00 a line. 

In_Ide Pall'e 0 0 0 0 0 _ 0 73 cent. a line. 
E"(Jra�ino8 may MOO OOvertlsemen18 at tM 8ame rate per 

• ine. by measur<menl. as 1M letter prell8. Ad';er/U1ementll 

must be reeeoved at publtcation o/JlCe as earlll as Frtdall 
mornin(J to appear in nezt 188"". til THE AMERICAN TWIST , 

DRIL L C O . ,  WOODsocket, R .  L , are 
D O W  the iDle own ers and manufac· 
turers o f  the celebrated 
DIAMOND SOLID EM:EBY WHEEL8. pr Illustrated Catalogue of Em· 

- _  ery Wheels, MachInery I and Tools � - FBliI:1C 
W. S. JARBOE. Agent. 17 New C'lUrch st . •  New York. 

IMPORTANT FOR ALL LARGE CORPO­
RATIONS AND MANUFAC T L  RIN G CONCE RNS.-:O:���'i�g � :��

h
����o�t��J!�;�cr1�r:n�y�gl�f 

O! 
watchman 01 patrelman. a. the same reache. dUferent 
ltatlonl ot hI S be .• ' . S'.ud tor a (Jlroular. 

N_ B.-Tht.· :.;���!·io;,�r:,, �ifi';o ug�tg�p�::is .  
Partie. UJlng or lelllng these Inltrumentl wtthout au· 'hartt. ,,"01]1 me win be 4fULIt  with v.cord1nR' to law. 

"l.'lltJ l act 'bat thll ellol .u..o.e ... m .. .... tI""L "'v_ � 6� .... CIII ... .;r 
Itl'ength, a. ber blBh, EIondia truer to gage,tha.n a.ny ot.her 
In u8e, renders a undoubtedly the most economical. We w.re a1S0 tuu sOle mltollUlaCturen 9f the CZUBBATBD Cox,.. 
LINS PAT. COUPLING and turnlsh Pulleys, Hangers, etc., 
ot tbe mos\ approved stylel. Prlce llstl mailed on aj,PII-
catlou to Try atreet, 2d and s�����,�H��:r:, Pa. 

190 S. Canal It. Clilcaco. "JrlltockB ot thll Shafting In Itore and lor .ale bJ ULLER DANA ,. FITZ. BOlton, Ma ... 
ORO. PiiCMA

'i�Nl21 Ch8lllben ttreet. N. Y. 
PIEBC S ,. e. Milwaukee. WII. 

Cooper's Engine & Mill Works, 
, MANUFACTURERS OF r 

First-Class Stationary En[ines, 
Plr.t - With single Illde valve cut·oft by lap at " 

stroke. 
Seeond-Wlth I n dexed cut-oft valves arranged to clole 

at any DArt Of strok e .  Third - Steam Jack, t e d  cylinders. :lltted with patent 
automatic cut-otf valve gear and governor, 

��::3n����e
to

p��e�,
n gib

t
So �8�e

als8eba��l; 
from 1 ton coal. PORTABJ,E ENGINES, of 8, 10, �O. and 23 

Horae Power. IMPHO V I!:D HANGERS. COUPLINGS, FOUNTAIN 
BOXES A:'oI U 8 H A�'TING. 

FREN C H  B l i NN SP RING G RIST MILLS AND BOLT· 
I N G  APPA I(ATUS . 

CIRCULAR 8A W M IL LS AND FIXTURES, BOILERS, 
MIL l, M A C H I N Jl: ItY. C ASTIN GS. ETC. rr State wbat Is wanted and Circulars :lree . 

Addrf'ss In full,  Qli THE JOHN COOPER ENGINt;ornf-Q
er

�g,;: o. 

i PA.TENTS 
l'I.le V u OlLtluen 01 tntj t:)OLI£,.N 1"IFIC AlI.&RIUA.N have 

acted oS solicItors ot patents In the United States and 
foreign countries for more than .. quarter of a cen· 
tury. More than FIFTY THO USAND inventors have 
availed themselves ot tbelr services. All patents se· 
cured through this agency receive a speCIal notice In the 
SCIENTIFIC AMICRIOAN, which trequently attracts pur­
chasers for the pat ent. 

InventIons examIned. and advtce as to patentability tree 
Patents obt&lned In t1le b.st manner, and wltb as lit· 

tie delay as possible. 
Caveats prepared trom either model or drawtngs, and 

:liled In the Patent Omce at short notice. 
SpeCial examinations as to the patentability ot Inven· 

tions ma.de, at the Patent Otllce, on receipt of model or 
drawIng and description ; cost tor tbls search and re o 
port. '5. 

Trade Marks.-The necessary papers tor securing 
protection to manufacturers a.nd merchants in this 
country ana a.broad are prepared at this o1H.ce . 

Destgn Patents,  for protecting artists and destgners 
of any new ornamenta work. are quickly and cheaply 
obtained through this omce. 

Copyrights obtained. 
Foreign Patents are solicited In all countrlel where 

pateRt laws exlst. Pamphlets. containing the cost and 
tull particulars. mailed on applicati on. 

Canada Patents.-CaJ!ada Is one of the best countries 
tor patents. The coot depends upon the length ot time 
for which a patent Is desired. Full particulars by mati 
on application. 

W e  shall be happy to conter with Inventors, examine 
theIr monel. and drawIngs, and a dvise with them as to 
obtaining patents without consnltatlon tce. Every 
kInd of Information pertaining to patents, at home or 
abroad cheerfutly gIven. 

Send tor pamp lllat . 110 pages, containing laws and full 
directions tor obtaining patents . AddrelB 

MUNN & CO., 

Publishers SCIENTIFIC AMERICAN ,  
37 Park Row, N. Y. 

BBANaH OFFIoB-Corner B and 7tlt Street., 
WaBhlngton. D. C. 

J titufifit �mtdtau. 
MORRIS, TA.SKER & 00., 

PA.SCA.L IROH WORKS: PHILADELPHIA, 
TASKER IRON WORKS, NEWCASTLE, DELAWARE, � 

OFFICE . "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  FIFTH AJW TASKER S TREETS. PHILADELPHIA . 
OFFICE AND WA REHO USE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NO. 15 G OLD S TREET. NEW YORK. 
OFFICE AND WA REHO USE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NO. M OLI VER S TREET. B OS TON. Man ufacturers o r  Wrought Iron Welded Tubes, platn, galvanfze d .  and ru bber cl'1ated, f o r  g a s ,  steam and wa.ter. 

Lal ' · Welde d ChaIcoal Iron Boiler Tubes. 01 1 - Well Tubing and CaSing , G as and S[('3m .Ft l th Jts , Brass Valves and 
Cocks. Gas a n d  Steam F i tters' Tvols, Cast Iron Gas and Water Plp e ,  ::)treet Lamp l'osts and Lanterns, Improvtd 
Coal Gas Apparatus. &c. rT We would. call the 

Especial Attention to our Patent Vulcanized Rubber-coated Tube . 
T H OM A" T .  TASKER. Jx. STEPHEN P. M .  TASKER. 

M.ACHIN IST'S TOOLS, 
EXTRA REA V Y  A :N  D IM.PROVED PATTERNS. 

LUCIUS W .  P O N D, M A N U }'A C T U RER, 

WARERO�:§��lttfiJ:Jtl�;·S T . •  lv. Y. 
Il.lr Lathes, Planers, Borm,g Mills, Drills and Gear Cut­

ter8 a Specialty. 

AMERICAN SA W CO. 
TRENTON, N. J. 

GREAT REDUCTION I N  PRICES 
O F  

MOVABLE-TOOTHED 

C I R C U L A R S A W  S. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

8I, ••• !.:.!c" 8_Dlrest, Chea)le_to Beet. 
In the teot at HolyoKe ID 18'l'li. the Houston gave ihe ���..::\!:���!'��I{:s�-:�� 

tbe highest averall'e reo 
.nlt. ever obtained. In 

s���t;�r��rn
t� irt�V��p'!��r� 

It, over an otller. . Emer· 
son 's tuU report turnlshed on 
Application. 8end for Ctrcu. 
hu .  

MERRILL .. HOUSTON 
lBON WORK8, 

Beloit. WloeonlllD . 

The )h,nagers of the 43d Exhibition of the A men can In�tl tllte 
of t h e  City o f  New York, beg to announce , that the Ext; ILitiod 
BuildIngs on 2d and 3d Avenues and 6ad and 64th Streets will  Le 
open for the reception of heavy Mach inery Angust 1 7 th

'
and for other articles , AUj?llst '31st, 1874. The Exhibition will be formally 

opened September 9th. 
For pal'ticuiare, address " General Superintendent American 

InstltuteJ New York." ' 

wms B.OPS. 
JOhD w. lI ason ,. Co .. 48 Broadway. New YorK. 

TILES PLA I N ,  ENCA U�Tle, 
AND 

M A J U L I C A. , ANDERSON. MER CHAN 1 
d: C O .• 244 l'earI St .• N .  Y .  

or CIrcular tUrnf shed tree. 
N U Y E ' !O  

Mill l'urnishingWorks 
are the largeot In the united States.  Tbey make Burr 
M i llston es,  Portable Mills,  Smut Machince, Packers, Mill 
Picks, 'Vater Wheels, PUlleys and Gea.ring, spectally 
adapted to ftour mill s.  Send for catalo�u e .  

. r .  T.  N()Y K & SON Ruffal". N .  Y. 

PORTLA.ND CEMENT, 
From the best Lon����n:It&b��.

c
fi3���I�?I. 

A Practical Treatl.eon Cement furnlsbG d for =Is cent •• 

S I/fff S E E E M E RS O N S  I N S E R T ED TO O T H E D  S AW S . ,,-, s A tc-r A R E SA M E  P R I C E  o r  S O L I D  T O O T H E D  S AW S . -"""',A 
WlfCT W E  WA R R A NT T H E M  S U PE R I O R TO A L L  O T H E R  S A W S .  ,,"tI.,W S -�- SEND  TOEMERSO N fORD &CQ BEAV£R fALLS p� fOR  A C IRC U LAR or O U  R SAW S . -."."'" S 

DA MPER B � S T AND LEV�;H 
REGULATOR8 oIiiI GAGE C(1'UKS. 
MURRILL & KEIZER. 44 Holllday !!!t. Bait. 

Till: TANITE C'OMPANI 
Emery'Wheels A 

�rR�����ljRG 
A Emery Grinders 
�NRuE Lo.rA. 

lIn dcutfdl" �r�ndcr. 
ilieje grojje unb tljatige (Haffe un!rer lBe. 

bBlferung mad)en l1lir ]jdonber� barau! 
(lufmertjam , bali unire j\'irmc. ollrd) i l)re mer· 
flinbung mit iffic!�ington unb lien euro\lai jd)ClI 
(laulltftdbten, llcfonbm mortf)oile 3ur <>i:rlan' 
gung bon in- !lub uUIlIiinb ijd)en lj3atcnten 
lIietet. 

3eber <>i:rf\nber, greidjbiel l1leld)er mationali­
tlit angeljort9 ,  i� hurd) bie lib eralen lj3atcntge­
le�e ber $ereinigten ®taaten 3um 'IlatCllt jd)u� 
fiir <>i:rfinbungen bmdjtigt . Unjre girmll i ft 
flereit, geftii� t  cmf 26j1i�rige <>i:rfaI)rnng ,  bcutjd)e  
<>i:rfinber jeber 3dt 511 bcratljen unb 5U  nhlii igcl1 
\).lreijen rajd) uub lliinftIid) lj3atCllte  au erlal1geuo 

ilie �eutjd)e Election i� in ben .panben 
fliljiger bcutjd)er -3ngCllieure, �",eid) e  in  bet 
Office llerjiinIidj mit <>i:rfinbern berfeljren 
averben. 

SIler "ScientiJic American " l1lirb in jeinen 
€illaItcn bie flebeutenbmn �rfinbungen be­
lllredjen . 

li£orre!\ll.lnben� erbeten unb llromllt beant­
ltJortet. \).lamllljletg in beutjdj�r ®llradje l1ler­
ben aUf $eTiangen franco 3ugejanbt 

�brejfire : 
�uuu & �o., 

,<fl> "Scientific American" Patent Agentur, 
iii :n !P1"t Ufo"', 

Nsw Yo!'k Ciil'/' 

� 
The :\[ost Powfrful .  and the Oaly Tight 

BUY A Shultlng.  Good Par' Gate Turbi n e  ever 
made . Pri f'es o f  f:mall wheels to Butt 

WAIN. tbe tlmA .

sel�{.ddrsw AIN, 
North Chelmsford, Illa8s. 

GEORGE BARNES & CO., 

Manufacturers. Syracuse, N. Y. 
T A N N A T E  O F  S O D A , 

R O lLER S C A L E  P R E V E NTIVE-Jos G ROGERS & 
Co. , MudfsOD,  l o d .  Agenc e.� : R. H .  L�e ,  Titus \' 1 I J e . Pa . ;  
t ) w ( ' n )o1, .  Lan e & D y e r  M ac h i n e  Co . .  S t .  L O U I S ,  \ '0 . ;  W hit­
man & Bu rrel l ,  L l t l l e  �'aJ J 8 ,  N. Y. ;  War de n ,  M c Lellan d 
& Co , C l D ci u n ati,  0. : H. H .  H � rl'l fO. o n ,  r\ a�hvll 1e,  Ten n . ;  
Sinzieh. Ran k i n  & Co . .  E V u. n B v t l l e .  Ind . j H .  1)ud18Y 
C O I I'man,  New ( )rl ealt � ,  L a .  

J'OB 

Ma c h i n i sts '  
TOOLS, 

OF ALL KINDS, 
ADDRESS ; 

, NJ.Steam En�ne Co. 
98 Chambers St. 

NlliW YOBl[-

Riftes, Shot Guns, Revolvers 
of every k1nd. Send f:ltamo for Illust n h ' d  Prlre Llst to 
Hreat W estern (� lJN \V O R K !'I .  PiUsburah, Pa. 

For Machinery of every variety. 
ALSO 

Brldll'e and Root Bolts. 
STEEL & IRON SET SCREWS 

to:����a���e8, t�s�re�r:'��m1��;,
1�t 

No. l4.'i East St., New Haven, CollD 1l1Ji��';� �; :�F-Jr ' ;S .. 

[SEPTEMBER 5, 1 874. 
JF' T. V. Carpenter. Advertlllnil Alent . Addrel. 

Box 778. New York city. 

Co HENRY H ALL & C O  .• 20 Cortlandt St . ,  N . Y .Clty . THE PULSOMETER. 
The Ilmplelt, most durable and ellectlve 

I!ITRAJl PuMP now In use. Will pnmp grlttJ 
or mnddy water without wear or Inl1ll'J' tO 
Itl parts. It cannot get out Gt order. 

B r a n c h  D e p o t . 1 
11 Pemberton Square, Boston, Mal •• 
1827 Market St .• Phl ladelpbla, Pa. 59 Wen. Street, Chlcal\:0. IIJ. 
South Western ExpOSItion, New Orieaul. 
'!1! .t; 813 Nortb Sec'lnd Ht .. St. Louis. Mo. 

�ARTFORD 
STEAM B O I LER 

Inspeotion & Insuranoe 
COMPANY. 

W .  B. FRANKLIN, V .  P't. J .  M .  ALLRN, Pres't, 
J. B. PIRRCI', Sec. 

HnTtfurd, Conn. 
UnIversal H and Planing 

MaChine, a la.bor-sa ying 
invellUoDt attached: to 
any vise . to bench w i th 
stand Bnd chuck, or to 
work i tself, set to work In �ny d irectI on in a mo .. 
men t .  Up and d o w n  feed 
· 0  Tool ; reversi ble self 
cross feed. Quickly saves 
ts cost In  bands of all me­

tal work l o g  mechalli Cs. 
J.COB E. SUITTBRLINI mf'r, 60 Duane ::it., N Y. 

Barne.' Foot &; Steam Power 
Scro! !!!aw. 

For the entire ge of Scroll Saw-
Ing. from the 11 to the Cornice 
Braclret, 8 In . th ck. Every Wood­
worker 8hould bave one. Fonr yearl 
in market-thousands ustng the>n. 

Persons out of work, or that ha.ve 

:�:�: f�::tepOc.:�r 
e���hri!� f��� � 

to 80 ets. per hour. It1s a p leasure to 
rur:. one. -Say where you saw thiS, 
and send for fuU description to W. 
F. &J. B.A BN1tB,HocktoTa. Ill . ; R. C. 
BARNES & BRO . •  68 Park Place . N.Y 

I�»t�!�fl Jt�Rt k��h�e�� 
Cutters, Hand Plal'ers lor metal ... Ba11 
Turning Machmes, Sltde Rests, .r-oot 
Scroll S. ws. The very best. Seiling 
evew.:��AL�>":I��c�;I'i.', N. H. 

ust the articles for Artisans or A 'll&teurs . 

PORTLAND CEMENT 
A Practical Treatise on Cemen t turnlshed FlO"". 

S. L. Merchant & Co. 711 South St .. New York. 

011' THB 

SCIENTIFIC AMERICAN. 
THB BEST MECHANICAL l'Al'EB 

IN THE WORLD. 

7'WEN7'Y-NINTH YEAB. 

VOLUMB XXXl-NEW SERIES. 
The pnbllshers ot tbe SCIENTIFIC AMERICAN ba 

to announce that on the tourt h day of July. I874. 
new voIUlr.e commences. It will continue to be the aim 
ot the publishers to render the contents of the new 
volume more attractive and usetul than any ot Its pre­
deeeS80rB . 

The best Mecl.anical Paper in the World l 
A year's numbers conta1n over 800 pages and severa 

hundred en gravings of new mach1nes, useful and novel 
i nvent10ns, manufacturing estabUshments, tools, and 
processes . 

To the Mechanic and Manufacturer I 
No person engaged In any ot the mechanical pursultl 

should thInk of doing wIthout the SOIBNTIl'IO All ""1-
CAN . Every number contains from 81:x to ten engravin g s  
o t  n e w  machines and Inventions which cannot b e  toun d 
In any other publication. 

Tbe SClENTIFlC AMERICAN Is devoted to the Inter 
ests of Popular ScIence ,  the Mechanic Arts, Manufac­
tures, Invent1ons,Agr1culture,Commerce, an d the lndua 
trial pursuIts generally ; and It Is valuable and Instruc­
tive not only In tbe Workshop and Manufactory, but also 
In the Household. the Library . and the Reading Room . 

'l'ERM80 

One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '3. 00  
O n e  copy, olx months . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 . 50 
One copy. tour monthl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 00  
One copy o t  Sclentillc American for one year ,and 

one copy of eBgravlng, "Men of Progress" • .  10.00 
One copy 9 :1  Sclentillc American tor one year ,and 

one copy of U Science Record " for 1874. . .  ••• 5.00 
Bemlt by postal order. draft or express. 
The postage on the Sclentillc Amerlcaa Is :live centl 

per quarter, payable at the omce where received. Can­
ada subscribers must remit, with lubscrlptlon. 211 cen tI 
extra to pay postage . 

Address all letters and make a11 l'olt O:l!1ee orden and 
dratts payable to 

THE " Scientific American " is printed WItb 
(JHAS . ENE U JOHNSON & CO.'S INK. Tenth and 

Lombard lito.; Pblladelphla, and 59 Gold 8t., New Yor • •  
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