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IN ADVANCli. 

WILLIAM BAXTER AND HIS INVENTIONS. 1 0f Senor Montez, about 20 square leagues in extent, and \ of the Sierra Madre mountains, where tbe gorges were 300 
William Baxter is the son of Gt-orge Baxter, a Scotch en· wbich also furnisbed power for mills. In all he erected in to 400 feet in width, in which ran torrents, often rising 60 

gineer, wbo, in the year 1805, emIgrated to America with his Mexico some fifteen dilIerent worka. The dams at Belen feet in a few hourI! during heavy rains. It was prophesied 
family, settled near Morristown, N.J., and �hat these structures would never stand, 
in that locality constrncted two of the first but they still remain firm. They were 
cot'on mills built in this country. constructed upon a new principle, unlike 

The subject of tbis !ketcb, the young- any previous work. The masonry was 
est son, was born November 22,1822, from 30 to 40 feet bigh, 60 feet thick at 
and is, therefore, now 51 years of age. the base, and 10 feet at the top, sloped 
Wben a boy he was placed at work in his on both sides, in curnd lines, which re-
father's factory, tbus inhuiting and ac- ceived and discbarged the water horizon-
quiring mechanical taste and sk.:II in no tally and without shock, thus preventing 
small degree. Even when quite a cbild, those excavations by tbe pluDging of the 
he made several ingenious improvements water, so destructive to such works; thl'y 
in his father's machinery, and at the age were also curved or arched against the 
of 12 be was placed in the machine sbop streams, and tbe abutments planted 
of Alexander Paul, of Paterson, whtre he againAt the solid rock of the mountains. 
worktd upon the first locomotive ever These great reservoirs, with their gates 
b lilt in tbat city. He soon after went and slnices, were the admiration of all the 
with Stephen Vail, of Morristown, and en!l:ineers of the army of occupation. 
wa.s one of tb.e assistant.of·Protessor For one of the cotton factories he con-
Morse in bringing out the magnetic tele- structed a turbine wheel, made of gun 
graph, helping to put it in operation for metal and finished as highly as a steam 
the sending of the first message. Re- engine, the deeign being an improvement 
turning to Paterson. he remained in,that upon the French turbine of Fourneyron. 
city from 1840 to 1846, Buperintending The machine, giving a larger p.;rcentage 
the erection of machinery and making of the power of the stream than any pre-
many inventions and improvements. vious form, excited considerable intl'rest 
Meanwhile he was an extensive reader among French engineers, several of wbom 
and a hard student, 'becoming familiar examined it and transmitted drawings and 
with the works of the best authors on details of the same, together with parti-
mecbanical enginoHing, and acquiIing culars of the calculationa, to the French 
the French and Spanish languages. His Academy of Sciences. 
reputation extended, and be became fa- Thl'se works were canied on linder grf'at 
vorably known as a designer and con- disadvantages, necessitating not only the 
structor. He was eDgaged for some time procurement and manufacture of mate-
with the Newalk Machine Company, rial but the instruction of workmen. Ma-
Newark, N. J ,where he made the plea- chinery, besides, had to be built, and roads 
sant and profitable acquaintance o�: tieth constructed. while, in addition to these 
Boyden. difficulties, tbe labor had to be prosecuted 

In 1851 he was called to Mexico, to in the proximity of hostile IndiaDS, and 
erect. an extensive cotton factory. It'or required constant military protection. 
ten years Mr. Baxter was engaged in that Every establishment, however, t'rected in 
<,,contry, in works of great mlLgnitude, Mexico proved a financial 8UCCf'SS. 
a:nong which may be mentioned a cotton During these years Mr. Baxter received 
factory at Talamantes, another near Pen- from the government of Mexico, both Im-
yon Blauco (an Indian pass). where he perial and Republican, the highest marks 
built up a new town in tbe desert, naming of consideration ever extended by them 
it Belen, which, in English, is Bethle I WILLIAM XTER to any private citizen, unless it may have 
hem; also a woolen factory at the same 

:BA , been Mr. Seward. He was offered deco-
place, and a large number 01 extensive mining works at I and Santa Catarina were very difficult jobs of engineering, \ rations and even titles, and was urged by the State of Chihu
Parral and other places. At Santa Catarina, he constructed all previous attempts to hold the water at those places ha,,· ahua to establish and take the presidency of a college of 
a reservoir or artificial lake for the irrigation of the hacienda ing been failures- They were built across canons at the foot arts and sciences, on the plan "of the Cornell University 

:BAXTER'S STEAM CANAL :BOAT, 
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352 
which be declined to do on account of the duturbed state of 

the gover n ment at that time. He waa frequently fumiahed 
with official pUlel by both the governments of Maxilnlllan 
and the Republic, of which the following is a specimen, 
aud shows the high regard in which he W&8 held by all par. 
ties, he being strictly neutral in all their struggleA: 

.. By THE PRESIDENT OJ!' THE REPUBLIC OJ!' MEXICO. 

" To all the Authoritie., both MilitM1/ and Vivil, where'Der thil 
mag be presented: 

.. The bearer of this, Don Guillermo Baxter, an American 
engineer, is passing through the country on bis own private 
businesll, and you are hereby commanded to give him what· 
ever protection and assistance he may require, and a milita. 
ry eeel>rt when he shall demand the same, Senor Baxter be· 
ing worthy of the most distinguished consideration . 

BENITO JUAREZ." 
On his return home, in 1867, he travel�d from Durango to 

the city of Mexico with the Pl'esldent and Cabinet, under the 
protection of their m ilitary escort, making extensive !lxami· 
nations of the mining districts through which they passed. 

Since that time, Mr. Baxter has been constantly at work on 
one mechanical problem after another. Ou his way home to 
the States, more as a diversion tban otherwise, he whittled 
out of a piece of pine a model of what is known as "the 
Buter adjustable S wrench," which, by means of its pecu. 
liar shape, enables the workman to reach parts of complica. 
ted machinery previously inaccessible. This indispensable 
little tool is to be found in factories and workshops in every 
part of the world. It is manufactured at Birmingbam, Conn. 

Having established his residence at Newark, N. J., Mr. 

Baxter turned his attention to the invention of a small, com, 
pact, portable, safe, and economical steam power, which 
should be so easy to manage as to warrant its introduction 
for all ua811 among the p eople. This resulted in bringing out, 
in the year 1868, the now widely known and justly celebra· 
ted Baxter engine. Already thousands of thelle engines are 
in u!e in all parts of the country. and many have been and 
are being sent to foreign l&ndl. They are m&nufactured by 
the Colt Fire Arms Company, Hartford, Conn.,on the inter· 
cllangeable principle, each piece being made in duplicate, 
which is the first instance of this feature in the manufacture 
of such machinery. 

In these matters. Mr. Baxter hall received mOllt valu&ble aid 
alld aSllistance from Mr. William D. Russell, President of 
the Buter Steam Engine Compa.ny. 

Mr. Baxter's next work was tbe inTention of a Iteam IItreet 
car, which is attracting great attention, and can hardly fail 
te be one of the first to come inte extensive if not gene

r&1 Ulle, as lIoon all the prejudice against the applic&tion of 
IIteam to that purpoJe shall have been overcome. Theile can 
are built at the celebrated Remington Works, Ilion, N. Y. 

Hill iut trlump\ il the lIuccelleiul introduction of llteam in 
canal navigation, a problem which had previou8ly baffied all 

the engineering talent which had been applied to it. It had 
long been considered impossible; but the Sta�e of N ew York, 
having offered a large reward for its solution, a great number 

0:(, competitors came forward, and Mr. Baxter Ball just been 
aw .. rded the first prize. The difficulty hall never been the 
mere use of steam for propelling boats on canals, but to com· 
pete with horlle pewer in economy, and thus to cheapen 
tranpporta.tion. The ollleial record of the trial trip givell 
crrdit to the Baxter boat for a llpee. of 8 ·09 milell per hour, 
upon a oonllum ption of 14//1) lbll. coal per mile, carryin� a 
loacl of more than !OO tuns in addition to her machin�ry and 

fuel, which may be Clendensea as follows : One tun of freight, 
lIixty miles, at a cost of one ceni for eoal; or, in other wordll, 
it 18 c&rryin� freight at twice the speed and half the eoet of 
the borse boats. It wal elltimated by the Commilllli8ners of 
Award that thle result would effect a nTiDg ef $4,000,000 

per annum on the Erie canal alone, and it is calculated that, 
when the lIy_tem shall have been !6ueral!y introduCed, the 
yearly lIaving on all the canalll of the country will not fall 
IIhort of $10,000,000; it will 11.1110 doubletheeapaclty of all 
canals, beiJIg a complete lIolution of the problem ef ch�p 
tranpportMion, enhancing the value of eTery acre of land ill 
the Wellt, but being no greater boon to the producer than to 
the conllumer, inumuch all it will redu<:e the COlt of bread 

en the Ilea lInard, while enhancin, the price of wheat in the 
Well tern ,ranariM. 

It would be difficult to overestimate the value, to the com· 
munity and to the world, of such lives as Mr. Baxter'S. The 
fame such men achieve is Iarely commensurate with their 
deserts. Soldiers, statesmen, orators, authors, artists, all are 
likely to stand more conspicuously forth before their fellow 
men, but impelled by his imperative instincts, the mechani . 
cal inventor calls to his aid, and into exercise and active use, 
executive and financial ability; he inspires men to the estab· 
lishment of new industries, and the employment of thousands 
of hands; he gives work to both capital and labor, and is the 
leading force of civilization. No better example can be given 
of the truth of this assertion than reference to the army of 
men employed in various capacities upon the inventions of 
Mr. Baxter, and the number of skilled mechanics required, 
not only in the manufacture, but in their operation. The 
portable engine, the street car, and the steam canal boat, all 
req uire engineers, and it is not impossible that a hundred 
thousand young men will, by the infiuence of these inven· 

tions, acquire the necessary knowledge and be lifted to a 
higher level than tbey now occupy. 

It is not likely that Mr. Baxter will now rest upon his 
laurels; he is just in the prime of life and in vigorous health, 
and it is far more proba.ble that, under the impulse of his 
wider experience, and the stimulus of constantly increasing 
reputation, his active brain will be at work upon new and 
Pf\l'�a�s greater prohlems. 
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FO:UUC FUlII'GUS FABDBS. 

A IIhort time ago there wal discovered in Texas a OS of 
diminutive grangers who had solved the transpor 
problem by the lIimple and lenuble plan of raising all t 

grain required for their communitiell, each for itself and at 
itB own doors, and letting other oommuniti811 do the same or 
go hungry. They were antll, clever little fellows, wholle 
agricultural operations were ca.rried on with the utmost sys
tem and lIuccess, and who were thought to be the only crea· 
turell not human who had arrived at 110 high a stage of civi· 
llsation. Other barve.tin« ants collect the chance produc. 
tilnll of the fields or trullt to the hUllbandry of man for their 
Buppliell of ,rain ; but thelle are independent farmers, who 
lIurround their colonies with ,rain land, which they keep 
clear of UlIelellll «rowths by nipping in the bud every plant 
except *he rice grallll wholle �l tliey .lDtend to gather for 
theIr winter lltere, .hUll giving evidence of JlO amall degree 
ofcalculationaud cforethoucht, allw:ellaa indulltrial eco· 
.omy. 

But it.appealll that they are not alone in this sort of thing, 
and that their operationll are _light and.aimple oem pared with 
those of the mcadoma of Cenual America, �t8r'Jtnown &II 
leaf.cuttln« antll. Th8lle leafollttel'll have 10�:be6n notori. 
OUII U the mOllt destructive of all the 

-
insect peatll of tropica.l 

America, the tender-leave. fruit plantll introdueed from other 

localities suffering especially from their ravages. Indeed, 
multitudes of plantations of orange, mango, and lemon trees 
have been stripped and·destroyed by them, so that in many 
parts this otherwise profitable industry has had to be given 
up entirely. 

Their nests generally consist of a cluster of low mounds. 

pierced by tunnels, from half an inch to six or eight Inches 
in diameter, and situated in a little clearing made by killing 
the shrubbery through the persietent biting off of buds and 
leaves, evidently to secure sunshine and a free circula.tion of 
air. Leading out from these mounds are well marked paths, 
it may be half a mile long and several inches wide, throng"d 
like the streets of a great city with bupy workers bringing 
in leafy burdens or hurrying outward for a load. As far as 
the eye can distinguish the ir tiny forms, eays a recent ob· 
server, troops and troops of leaves are seen moving up to· 
ward the central point, and disappearing down the tunneled 
paseage!. The out·go ing, empty handed hosts lire partly 
concealed among the bulky burdens of the iDcomers, and can 
be distinguished only by looking closely. "The ceaseless, 
toiling hosts impress one with their power, and one asks: 
What for�st can stand before such invaders? How is it 
that vegetation is r.ot eaten off the face of the eal'th? Surely 
nowhere but in tbe tropics, where the recuperative powers 
of Nature are immense and ever active, could such devasta. 
tions be withstood." 

But wonderful as th!l operations of these lellf cuttt'rs are 
in the open air, they are as nothing to those that go on under 
ground . Hitherto the use made of the leaves pathered in 
such immense quantities has been a mystery. Some have 
thought they must be user! directly as food; others, that 
they were employed in roofing the ants' underground cham. 
bers; but no one suspected their real use until the 6ecret was 
disclosed to the observer already quoted, Mr. Thomas Belt, 
in the course of certain mining operationll which he was 

superintending in N icaragua. 
On two occasions, earth cuttings were made from below up 

through very large nests of these ants,in such a way all to lay 
their operations clearly open to observation. The tunneled 
passages were found to lead to numerous connected cham
berll about the bize of a man'iI bead, usually three fourths 
filled with a flocculent mass of light and loosely connected 
bits of leaves, withered to a brown color and overgrown with 

a minute white fungus. Mix�d with this substance were 
numbers of ant nurses with pupre and larvre. 

By numerous observations, which he describes at length, 
Mr. Belt became convinced that tbis fungus growth wall the 
real food of the ants; and all of tbeir outside operations 
were tributary to its cultivation! In other words tbe lEaves 
are collected, as buman farmers collected marl and guano, for 
indirect UBe as fertilizers. The ants do Dot confine them· 
lIelvell to leaves. but take auy vegetable substance suitable 
tor growing the fungus on. Nor do thElY take lfaves indh
criminately, gra3s, for �;1:am'p1e. being r.Iways rejected: and 
when any ant,more stupid or les8 experienced than ordinary, 
makes the mistake of carrying in unsuitable leaves, tbey are 
promptly brought out and thrown away. Great care is also 
taken in regard to the condition of the leaves carried into 
tbe cbambers. In case a sudden ehower comes on, the wet 

pieces are deposited outside, to be picked up and taken in 
when near ly dry, should the weatber clear up promptly; 
when spoiled by too much rain, they are left to rot Oil the 
ground. On the other hand, in very dry and hot weather, 
when the leaves would wither on the way to the neet, the 
ants wait until sundown before going ou t, or do tbeir gath. 
ering wholly in the night. 

When a community migrates, the fresh fun gUll growths 
are carefnlly transported to the new burrows in the jaws of 
the middle sized workers, the larger members of tbe com
munity acting only as directors of the march or defenders of 
the rest in case the column i8 attacked. The nursee already 
mentioned are the sm&llest of all, and their duties lie wholly 
underground, in cutting up the leaves and attending to tbe 
youug ants. They never carry If'aveR, but may sometim811 
be Been running out along the patbs with the other�, appar
ently for the fun of the thiug; for instead of helping the 
reat, they per.:h thpmsdves on the pieces that are being 
brought in, and so, like petted children, get a ride home. 

All might be expected with creatures who have developed 
110 compliCllted a system of industrial economy, these ants 
are extremely clever. A single illustration will suffice to 
show their practical good sense, To drive off II colony which 
had established themselves in his garden, Mr. Belt gave 
their nest a soa.king with carbolic acid and watAr. The effect 
was all that could have been desired. The maraud ing par
tl811 were at once withdrawn from the garden to mf'tt the 
danger at home; the whole formicarium wal disorganized; 
and big fellowlI came IItalking up to repel the supposed in· 
vader, only to dellcend again in the utmollt perplexity. By 
the next morning a new nest had been elltablishfd, some 
yarda diatant, and the lIurvivorll were busy carry ing fhfir 

lIuppliell thither. It happened that between tbe two stations 
there wu a IIteep slope. Inlltead of descending this with 
their burden II, the antll callt them down at tbe top, wltence 

they rolled to the bottom , where another relay of laborers 
picked them up and carried them to the new burrow. It 
11'&11 amusing, lIays Ml'co' Belt, to watch tbe ants hurrying out 
with bundlell of food, dropping them OTer the slope, then 
rullhing back immediately for more. III it polI.ible to attri. 
bute such a lIenllible, and at the same time eXCl'ptional, divi. 
Ilion of labor to anything radica.lly di1ferent from human in

telligence ? 
_ .... 

GRANITE and m .. cadam are to be banished from the city 
of London, the Streetll Committee having determined to lar 
down In future Jlotbing but asphalt or wood. 
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A MODEL TRANSATLANTIC STEA .ER. 

We have heard it as�erted that there i8 scarcely a steamer 
crossing the Atlantic that could not be sunk by a faw blows 
from a heavy sledge. We have recaived ample evidence, in 
recent ocean disasters, that the action of the waves alone 
may strain .. modern vessel so that Ilhe ill  conllidered unsea· 
worthy by a modern captain. Such matters are of grave in
terest to the traveling p ublic, and they may be glad to know 
that it is possible to build vessels that will be able to with
SLand m uch more s evere usage. In the early days of iron 
shipbuilding, it was pointed o ut, by the best authorities, 
that the waJ to make a vessel safe and strong was to build 
it with a doublb skin, making, as iL  were, a Ilhip within a 
ship. One of the most n oted vessels of modern times, the 
G reat Eastern, was constructed in this manner, and our 
readers may remember that she ran aground in New York 
harbor, tearing a hole in her o uter skin something more 
than eighty feet long, and that it was not even necessary to 
dock the vessel to repair the damage. Of CJurse, a vessel 
built in this manner is m uch more expensive than one of 
the ord inary construction, and it is scarcely necessary to re
mark that vary few examples of this kind are to be found. in 
the mercantile marine. Steamship owners and the travel
ing community 8eem in general to have opposing interests, 
the former desiring to build and run vessels as cheaply as 
possible, while the latt�r are more interested in the strength 
of the ship and the elficiency of the olficers. It is with 
great pleasure, then, that we call the attention of our readers 
to an exceptional case, that of a com pany which seems dis
posed to use the b est vessels that can b �  buUt, regardless of 
cost. We refer to th8 company operating the Red Star . line 
of steamers,former ly running from Philadelphia to Antwerp, 
which have recently changed their place of sailing to this 
port. Only three vess81s of  this !ine,the Nederland, the Vater
land, and the S witz �rland ,  are as yet completed, but several 
others are in COll,lse of con�truction. O ur readers may remem
bdr that not long ago the Nederland ran ashore on the New 
Jersey coast, in making what appeared to btl an effort to 
reach P hiladelphia overland, and that, after having been 
aground for about two days and exp?sed to a pretty severe 
storm, she was fl oated again and taken to Philadelphia , ap 
parently uninj ured. We need scarooly remark that not e very 
steamer cro�sing the Atlantic could be expected to behave 
M well under such circumstances. The S witzerland, th8 
other ve3sel belongi ng· to tbis line, reacbed New York on 
the 8 ;h instant, this being her first voyage. She is 350 feet 
long, 40 feet beam, has 33 feet depth of hold , and is of a bout 
2, 800 tuns burden. The vessel is divid ed by bulkleads into 
6 watertight compartments. Each bulkhead is composed 
o f  t wo thicknesses of plate, with a space between, the plates 
being strongly stayed together. 'fhe ship has a double skin, 
thtl distance bet ween the o ut�r and inner skins being be
tween 18 and 20 inches,the main and berth decks being built 
double, in the same manner. The main deck is covered 
with heavy planks, and the inner skin of the vessel is 
�h eathed with wood. 'l'hese compartments between the 
skin s are fitted with good sized pumps which can be worked 
either by halld or by engines on the upper deck. The steam 
pum ps in the engine room are unusually large for a vessel 
of this sizB, and it would seem as if nearly every safeguard 
tbat coulq lje req uired, in case of a leak, was prJvi ded in tbe 
pre�ent instance. 'l'he door of each watsrtight compartment 
can be closed from the upper deck, by means of a screw. 

The Switz8rland has a compound engine, the length of 
stroke being 48 inches, and the diameters of the two cylin
ders, 40 and 80 inches. There are &.ccommodations for 160 
first class pasRengers, and for abollt 900 in the steerage. 

W i lhout going very f ully into details, we trust that we 
have sho wn that the vessel under consideration is one of 
the most substantial crafts that can be built, and offers se
curity to passengers that cannot be guaranteed in thtt case of 
the ocean steamer as ordinarily cons tructed. Our readers 
may rest assured , also, that, when ocean trave lers d emand 
such safego.ards to be provided on all lines, they will be 
forthcoming, and not before. 

• I •• • 
LEFT RAND WRITING. 

A correspondent asks for the best way of holding the pen 
in wri ting with the left hand, and the bb8t angle ot Illope for 
t he letters. No absolute answer can be given in either case. 
Hands differ, and what would be an easy po sition of pen for 
one person might be a Vtlry awkward one tor another. E ich 
writer must by governed by the necessitie8 ot his individual 
case, to be d isco vered l ather by thoughtful observation of 
his o wn writing than by the study of rules. It is enough to 
say th.1t the id eal position figured on th8 COV9lS of copy book.s 
can be maintained but for short periods without excessive 
fatig ue, and only by persons having slender hands. It  an. 
swers well enough for writing as a fine art, but is altogether 
too stiff and tiresome when much offhand writing is to be 
done. What is true for the right hand is equally true for 
the lelt. A good deal depends, too, on the mode of writ ing, 
whether the motion is a wrist stroke or a finger siroke or a 
combination of the t wo. 

Equal freedom must be allo wed in regard to the angle or 
slope of the writing, prevising simply that the greater the 
departure from the pelpendicular the greater the danger of 
illegibility ; while a slight slope to right or left adds much to 
the gracefulness of the scrip t without making it perceptibly 
les8 easy to read . 

In writing with the left hand, the 8&sie!t position would 
seem to be with the body square before the table, the arm 
mak ing an angle of about forty five d egl8eS with the front line 
o f  the table, the linll of wri ting being at right angles with the 
direction of  the arm. In this poeition the writing i! natu. 
rally " back hand," about twenty degrees from perpend1cu -

lar. To the present writer, whose left hand practice began 
rather late in !ife, in con!equence of an accident which threat· 
ened the di�abling of the right hand , it is much the easi

est way, in left hand writing, to hold.the pen reporter-fashion 
bet ween the first and second fingers, as in this position the 
pen is held steady with the least effort, and is not so likely 
to wander from a uniform slope. It iii well, however, to 
accustom one's sell to a variety of positions, especially when 
much writing has to be done, since, by changing the posture, 
the labor of writing may be thrown on different Bets of mus
cles, and rest o btained without ceasing to write. 

One of the clearest and most graceful left hand writers of 
our acquaintance writes a style that cannot be distinguished, 
save in a slight peculiarity in shading, from normal right 
hand penmanship. To one watching the process, the writing 
appears to be donB upside down. The pen is held bet ween 
the thumb and fOlefiuger in the regular way ; but the p aper 
is placed so that the line of writing is perpendicular to the 
front of the body, the direction of the writing bEiing toward 
the body. It seems most natural, however, for the writing 
to slope to the left when the left hand is employed. 

There is a special advantage in using the left hand to write 
with, and one that we have never see.o commended. The 
lland is never in the way of vision. The pen point is always 
in plain sight, and so is the paper to be written on. There 
is, conseqnently, no inducement to stoop forward or to turn 
the .head so as to throw the eyes out of focus. It is a com
mon fault with .those who write much that the left eye has a 
shorter range than the right. It is overworked and com· 
pelled to adapt itself t o  n earer vlsion. In writing with the 
left hand, these evils are avoided. An upright p osture is 
the easiest, and the eyes are equally distant from the paper. 

------------�.H . • �. 4. __________ __ 
RUBBER A� A DEFENSIVE ARMOR. 

We have before U8 a petition for the relief of Jonathan 
L. Jones, rellently submitted to Congrees, in which the me
morialist prefers a claim against the United States for the 
sum of $500,000 for compensation for the use of his patent 
dated April 1 5, 1 862, for impIOved defensive 
armor u pon the gunboats Essex, Choctaw, and 
Lafayette, in their o perations against Vicks
burgh and the Confed8rate batteries on the 
M iSSissippi river during the late war. This 
armor was com posed of one inch of iron pla
ting, bacb d  by one inch of vulcanii/led india 
rubber and t wenty- t hree inches of solid tim
ber, cov�ring the portions of the hulls aurea8t 
the� boilerB, the forward and after casemate�, 
and the pilot house�. Thus protected , the 
boats went repeatedly i nto action. pn6sing 
Vicks burgh, de8troying the ram ArkanBa�, 
and part icipl1tiag in other engagements, d u .  
r i n g  the course of which thl:Y were struck, 
It i� allege d ,  by heavy projectiles, an aggle 
gate of 276 times without the Slime pene
traLing that portion ol the armor constructed 
on the memorialis :'s plan, Shot, it ia admit· 
t�d, p assed into the vessels at various times, 
but never through the parts protecttd by the 
armor. A host of le\ters Il tli davite, etc. , al e 
submitted in corroboration of the assertion s 
advanc"d ; and with the apparently plain 
claim nicely made out, Mr. Jones gOt 8 in for 
the above mentioned grab. It forcibly reminds 

--

us of the efforts of the claimant in the famons Tichborne 
case. 

On the 3 rd of October, 1 863, Mr. Jones' own target, made 
of materials f urnished by himself, consisting of fonr one 
inch wrought Iron plates and four s heets of rubbtlr one inch 
thick, backed by twenty inches of solid oak, wall set up agalLst 
a clay bank in the Washington Navy Yard. The first four 
inches of thi shield nearest the timber were composed of 
alternate layers of rubber and iron ; and the two sheets of 
one inch rubber and two one inch wrought Iron plates were 
added , the latler being on the outside of the target. The 
first shot, weighing 169 Ibs. , was fired from a 11 inch gun at 
84 feet distance. It went .,ntlrely through plates, rubber, 
and timbar, and penetrated the bank a distance of 12 feet. 
Diameter of shot hole, 11t inches. 0.0 the 6th of October, 
the tar&,et was pla.oed at an angle of 45° to the line of fire, 
and a similar shot fired at it. The ball again penetrat.d 
everything and entered 6 feet into the clay bank. The 
hole3 made by the shot are shown in the a.onexed engraving, 
made from t1e target at the time and published in the SCI . 
ENTIFIC AMEU[CAN. In order fully to prove the inefficiency 
of Mr. Jones' shield, another target was made, of simply 4 
one inch iron plates, backed by 20 inches of lolid oak, for com. 
parison, to indicate the effect of the rubber. The first Ilhot 
fired under similar circumstances to the above went through 
and penstrated the bank 5 feet. The second projectile, at an 
angle of 45°, Lroke in pieces and glanced off, leaving a frag 
ment in the plating. If the member s of the committee to 
whom Mr. Jones' claim has been relegated desire further 
evidence, we would refer them to the files of the Ordnance 
Bureau in the Navy DeI-artment, a! to the detailed ac
count of the tests conducted upon targets Nos. 45 and 46 in 
the Pencote ba ttery. Further, a year before Mr. Jones pro. 
duced the above mentioned shield, which failed so conspicu . 
ously, a Mr. Bennett., of New York, furnished a rubber 
plate one inch thick, for target  No. 10 in the lame Beriel of 
experiments, and this also was repeatedly penetrated, a l
cording to the official report II the same as by previou. 
shots fired at other targets made in the usual way without 
rubber. " Target No. 18 was made of t wo thick.nesles of 
one inch wrought iron plates backed by lt inches of rubber, 
7 inches of yellOW pine, and three beams 1� inches square 
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runnln&, lengthwile the shield. T h e  sbot tore tbrough the 
plating and rubber all before and penetratf d the bank for 17 
feet. Target No, 21 had two incbes of rubber between two 
one inch iron plates and 7 inches of pine, with beams 808 be
fore. This was pierced with equal facility by t w o  shots. 
Target No. 37 was faced with 4 one inch rubber plates and 
backed with 4i inches of scrap Iron and 20 inches of oak. 
All the rabber was forced off. Trials at similar targets 
without the rubber proved the l&tter to be of no value. 

It would be idle for us to procfled further in disproving 
Mr. Jones' assertions. Leaving out the above experiments 
altogether, it is a very simple matter to Rhow that even the
oretically the inventor's ideas are false. Rubber alone in 
the form of plates or blocks opposes a resistance to projec
tiles of about fifty per cent of that of oak:. The b&.lls go 
through it almost as if it were tallow. Now when it is lon
ceded that the shot easily penetrated target! unprovided 
with the material, it is palpably absurd to suppose that the 
addition of a substance so easily pierced would add mate
rially to the general resisting power. 

'l'hat there is any truth in the " philosophy "  of the re.uits 
said to have taken place, namely, that the rubber cause. a 
diffusion of the force through its alasticity, we cann ot for a 

moml:nt admit. As in the converse case of shooting a tallow 
candle through a door, no time is afforded in the passage of 
the shot through the single inch of Iron for its force to act 
and react before the penetration is effected. 

How Commodore Porter conld have been ignorant of the 
experiments which proved the inefficit'ncy of the rubber, we 
fail to understand ; nor can we reconcile the letterll of the 
otti cers in its favor in any other mannt-r than by supposing 
that the results ascribed to the armor must have been due to 
other causes, a fact which we think would have been ap
parent had the gentlemen considered the subject in the 
light of the simplest mechanical laws. 

In j ustice to Mr. Jones, however, it may be added that al. 
though his shield could not have repelled the shot, it never
theless may have served some usefnl purpose, as the crews 

of the vessels evidently believed in it ; and hence, going into 
action with a greater confidence in their safety, they perhaF 8 
performed better work. This, however, ill hardly worth 
$500,000 to the people. 

_ .... -

PHOTOGRAPHY AT THE BOTTOM OF THE SEA. 

Dr. Neumayer h8.11 recently exhibited before the Berlin 
Geographical Society a photographic apparatus designed for 
the determination of the temperature and of the currents at 
great depths in the ocean. 

'l'he invention is composed of a copper box, hermetically 
sealed and furni.hed with an exterior appendix made like a 
rudder. In the interior is a mercury thermometer and a 
compau, each enclo.ed in a &,1&811 receptacle In which are ad

mitted trae81 of nitro&,en pI. j. .mall electric baUary com
pletes the apparatul. When the lattw 11 allowed 110 dt.lC6lld 
attached to a BOunding line, the aetien of the CUrriJlt on ita 
rudder causes it to assuJll.e a parallel direction, thus indica
ting the lIet of the fiow by the r�lative poaitlon of com pus, 
needle, and rndder, The thermometer of course shows the 
/lunoanding temperature. In ord8r to fix these indication., 
a pisce of photographic paper is suitably diJlposed near the 
glass cases containing the instruments. 'I'hen at the proper 
time a cnrrent of electricity is established through the gal 
in the receptacles, causing an intense violet light, capable of 
actin&, chemically upon the paper for a sufficient length of 
time to allow of the photography thereon of the IIhadows of 
tae CJmpallS needle and of the mercury column. WHhin 
three minute!, it is said, the operation is complete, when t ile 
apparatus i8 hoisted and the paper removed. 

• ••• • 
AN AMERICAN RJvElt NILl!:. -The valley of the Rio 

Grande del Norte, th New Mexico, recalls the features of the 
Egyptian Nile. A large popUlation ill entirel y d ependent 
upon the river. An annual rise of the waters carrit's a mud
dy sediment, lIuperior in fertilizing propelties, a8 was proved 
by analysil, h tbal of the great African river. While the 
amount of phosphoric actd is nearl,. the same, the amount 
of potallh is considerably h igber. Thou.and. of aczel are 
lying idle along the va ll_y of the .tream, awaitlII� the .. ter
prisi� farmer. 
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FATTEliING CIUCXENS BY KACHmBBY. 

It seems to be generally admitted by gourmaluU that no 
chickens of mechauical fattening have such exquisite flavor 
&I those submitted to the process. In the Gardens of Ac
climatation at Paris, this is very scientifically practised under 
the direction of M. OdDe Martin. .. Its adYantages," say 
the authorities, " do not consist in the rapidity of the pro
cess alone, but above all in the special quality of the mi&t 
thus produced. It is solid, very tender, excesdingly fine
grained, not overlat (which would not be an advantage), very 
white in color, and of a flavor quite exceptionally excel · 
lent." . 

If this is so, of course there is no help for the chickens. 
They must perforce enter their qnnette8, and be mathemati· 
cally crammed. Behold hfU'e the ingenious contrivanoe 
of the Gardens of Acclimatation for manufacturing this 
" exceptionally excellent " flavor ! 

It is a huge cylinder with fourteen faces, each in five 
lI1;ories of three compartments each. It holds, there
fore, 210 fowls. The cylinder is hollow and empty, 
except for the axis on which it turns. This hollow con
IItruction rendel'll it eaelly ventilated and kept clean. 
Before it is a box for the operator. This box, or car
riage, moves up and down by pulleys. The gOll)eur
that sounds lesa offensive than crammer-operates thus : 
Commencing at the bottom of one of these fourteen 
faces, he seizes with the left hand the neck of the 
chicken ; and pressing on each side of the beak, the 
bird is forced to open its mouth, &I any lady knows 
who h&l doctored a aick cbicken or canary. The gOll)eur 
then introduces the metallic end of tue rubber tube 
into the throat of the chicken, and by a pressure of the 
foot on a pedal the food rises, and at the same time the 
amount passing through the tube is indicated on a dial 
in front of the operator. I. is therefore a skillful ope
ration ; for the gjJveur; ,whatev8r other motirons are ne
ces@ary, must pay strict attention to the needle on the 
dial, or he will give his chicken too much or too little. 
The three chickens duly fed, he turns the cylinder on 
its axis a little, and the next face of it is before him. 
When he has completed the round he turns the crank, 
and the carriage' rises to the next story ; and so he goes 
on to the top. Having completed the upper circuit, 
every chicken in that qnnette is duly fed. Then he 
t1l1'BS the crank in the other direction, and the carriage 
descends to the floor, where it rests on a railroad. It is 
then mOTed along , before the next qnllette, and the 
whole operation on 210 more chickens is repeated. 
A skillful operator will gave, or Clanl, 400 chickens 
in an hour ! That is less than nine seconds to each 
one ; for 1;he tbne to move the cylinder, to move the 
carriage up, down, and to the next epinette, must be 
counted out. 

Under this epinette regime, it requires an average of fif
teen days to fatten a duck, eighteen for a chicken, twenty 
for a goose, aDd twenty-ave for a turkey. The food used 
for chickens is barley and corn meal mixed with milk into 
a dough 10 thin that no other liquid is necessary. The ordi
nary quantity given is from ten to twenty centllitel'll, or 
from aeven tenths to one aud four tenths of a gill each time ; 
but this quantity is reached gradually. When the maxi · 
mum that any chicken can assimilate is found, the number 
indicating this quantity is placed before its compartment, 
and the lIaveur must measure it exactly on the dial. 

Truly this is an age of wonders. What a labor-saving 
invention this qnnette must be to the chickens ! Maybe it 
is not wise to give these details. What if some enterpri
zing American should be thereby tempted to invest his 
whole fortune in a grand improved automaton steam power 
epilUJtt6, warranted to feed ten thousand chickens a minute ! 
-HarplYT'" Magazine. 

8 ••• • 
roPITEB'S SATELLITES. 

M. Camille Flammarion, the distinguiahed French astrono
mer, says in La, Nature that on March 25 la8t the planet 
Jupiter offered in the telescope the curious aspect of being 
unaccompanied by any of his satellites. The first wall con. 
cealed behind the disk. The second and third p&l8ed over 
the face of the planet, accompanied by their shadows,and the 
ourth W&l at its greatest elongation all d hence far out of 
fhe 8eld. The appearance of the planet is shown in our 

illustration, the disk being divided into parallel zones, the 
darkes� of which extended below the equator for lOme 20°. 
Above this was a broader and lighter band,and then a white 
region, terminating at about the 50th dfgree of latitude in a 
gray zone. On the white belt was projected a black IIpot, 
No. 1, near which W&I a second circle, No. 2, of a grayish 
color. A third point was with difilculty discernible at 3, 

pusing along the upper limit of the gray band. By noting 
the changes in position of these spots, M. Flammarion 
reached the conclusion that No. 1 W&l the shadow of the 
third, and No. 2 of the second satellite , both of which were 
pusing over the planet, and that No. 8 was the third satel
lite itself. Consequently at the period of observation there 
must have heen upon Jupiter two total aimultaneoWl and 
contiguous eclipses of the sun. 

The various shades of the spots lead to the determination 
of some curious and important facts regarding the satellites. 
The second satellite was evidently more luminous than the 
third, since it remained invisible on the white zone ; while the 
third was even darker thau the gray belt over which it 
traveled. , The latter ill fact W&l hardiy brighter than the 

FATTENING CHICKENS BY MACHINERY. ' 
shadow of the second. Stranger still, the shadow of the 
third W&I blacker than that of the second. This cannot be 
&lcrlbed to the 0 '5" difference in size, or to the effect of the 
penumbra, for the latter ia practically nothing ; and hence M. 
Flammarion considel'll it due to refraction produced across 
an atmosphere enveloping the second satellite. It is well 
known that in certain eclipses of the moon the refraction 
produced by the terrestrial atmosphe1e is so considerable 
that even the central region of the lunar diek is not totally 
darkened, and remains red like the entire moon. 

The third satell\te, ordinarily white, appeared darker, and 
hence must either have become changed in the physical con
dition of its atmosphere or elBe have turned another side. 
Dawes, Lusell, and Secchi have, however, all distinguished 
spots on the body ; and to the exposition of these, its clouded 
appearance was probably due. Hence it revolves,but,unlike 
our moon, in a period different from that of ita revolution 
al·ound the planet. 

----------�.� ... ,�.-----------
THE n PLUS ULTBA nWSPAPEB AlID KAGAZID FILE. 

In the ingenious form of file represented in the 

.E 
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nal is clamped securely in its place, and after the numbers, 
making a volume, are complete, binding by tapes Ulay be 
quickly and easily effected without DecellBitating the dis
placement of a lingle paper. For libraries and reading 
roolWl, where many periodicals are received which are sub
sequently bound for preservation, we think that this inven
tion will prove quite convenient, as it saves the necessity of 
re-arranging the copies after removal from the files, and of 
the 80mewhat tedious process of piercing each one in order 
to pass through the tapes which temporarily hold tlle sets 
together for the binder. 

Fig. 1 of our engraving gives a pel'llpective view of the 
file with papers clamped therein. There arB two bars of 
wood or other suitable material, A and B, of which the rear 

bar, A. is the thickest. These are hfld together 1>1' rub
ber bands, C, which, secured to bar, A, alip over the 
ends of the bar, B. Any other convenient and similar 
fastening may be employed. Through both bars, at a 
suitable distance from each end, are slots, through which 
pass blades. D, the forward ends of which are made lan
cet·shaped, to enable them to pus readily through the 
papers. AS lhown in the sectional view, Fig. 2, theae 
bladea are secured in the rear bar by pins, E. which pass 
through said bar and through holes in the blades. The 
rear ends of the latter project, and have eyes through 
which tapes, F, are threaded. At G are rubber blocks, 
which serve as fenders to keep the projecting extremi
ties of the blades from marring the wall aga.inst which 
the file may be suspended. Sheaths, H, of wood or 
other material, are also provided to protect the sharp 
ends ol the blades, and there is a cord attached, &I shown, 
for hanging up the device. 

In using the file the caps, H, are removed, and bands, 
C, slipped off. The bar, B, being removed, is laid in 
proper position upon the back margin of the last page of 
the paper, when both the latter and the bar are pressed 
against the points of the blades, so that the same paBS 
through the slots in the bar. The bar and paper are 
then pressed back against the bar, A, and the bal'll and 
caps replaced. When the file is full, the pins, E, are 
removed, and the blades and tapes drawn through the 
bars. The bar. B, is then detached as before described, 
the papers are removed, and the tapea are tied behind, 
forming a volume ready to be laid away or sent to the 
binder. 

Patented through the Scientific American Patent 
Agency, March 24, 1874. For further information re
garding propoaals to manufacture, royalty, etc. , address 
the patentee, Mr. Alexander L. Whitehall, Watseka, 
Iroquois county, m. 

- - -
T HE  WOlfDEB CAlIEBA. 

A .. wonder camera " is a 80rt of magic lantern ,  so con· 
trived &I to enable one to use opaque objects for projection 
upon the screen instead of gl&118 transparencies. For exam
ple, if a photographer wishes to show his customer how an 
enlargement from a carte will look, he simply has to put the 
carte in Ute " wonder camera " and " throw it up. " Many 
enlargement &cales may be made in thie way. Any person 
may make a " wonder camera " for himself on a plaq. given by 
Mr. T. Carter. He Bays : 

" After experiment I have succeeded in making the above 
FIG. 1 .  FIG. 2 .  

instrument i n  a very simple manner. I t  conaists o f  a wooden 
box, with a top made of tin or aheet iron ; the chimney is 
made of the aame material. II, The lens is the same &8 used 
upon a camera for (making photographs. At the back of 

FIG. 3. �I the box (as will be seen by re-
" -' ference to the elevation and 

plan Figs. 2 and 3) are two 
dool'll placed upon hinges. 

When the box is in Ule, the 
C door, e, is kept closed. The 

other door consists of two 
parts placed at right an
gles to one another ; the 

object of this is to 8ll the opening in the door, e, while 
the piotuNs are being attached to c ;  when c is SWUDg into 
pOBition oppoaite, the lens, placed at b, d, is carried to one 
side. If stereoscopic views are to be shown, a slit may be 
cut, at /I, through whi;:h they may be insertf d  without open
iDg the box. The door, e, should be cut off II. little at the bot
tom 80 &I to admit air. The lighe iB placed at 11" &I nearly 
opposite the pioture as possible. It should � a Btrong light ; 
an argand burner iB the be.t. At the back of the light iB a 
piece of tin, bent into the form of a reflector. The light 
coming from 11, strikes c� and is reflected through the lens 
upon the BCre8n. Tbe pIan of the box is represented with 
the top removed. I have given no dimensions, &I they will 
depend upon the focal distance of the lens and hl�t of the 
light. Care Blust be used to have the distance from the 
lenB to 0, when closed, eqaal to the fooal distance."-Phot{1. 
Ne",. 

illuetrations, the newspaper or magazine is held 80 that each • .e. · 

page succeeds the other in regular order throughout the en. IN India, a timber bridge of 2()Ij feet lpu. Aas lIeen erect· 
tire volume, 8imil&rly to the pages of a book. Every jour� ed, principally of saU,uwood,. 
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SOLAR ATTBACTION AND THE BARTK'. ORBITAL 
CENTRIFUGAL FORCE. 

f'o tM IIJd,itor of tM 8ci6nti.ftc American : 

The accompanyIng illustratIon represents an instrument 
constructed for the purpose of proving, by actual practical 
test, that the sun's attractive energy Is balanced by the cen 
trlfugal force called forth by the earth's orbital motion round 
the sun. I desire it to be distinctly underatood, however, 
that my intention. is not to demonstrate what astronomers 
proved centuries ago, namely, that solar attraction is coun
teracted by the centrifugal force resulting from \he orbital 
motion of the earth round the luminary. L60n Foucault, in 
his celebrated experiment of swinging a pendulum from the 
dome of the Panth60n in Paris, simply intended to furnish 
ocular proof of the correctness of the 

attraction on the mercury will produce an inclination of the 
surface of the latter in a direction opposite to the satellite. 
Obviously, that inclination will bring the floating globe un
der the infiuence of terrestrial attraction to an extent ex
actly balancing the lunar attraction. Having called the 
reader's attention to Dr. Vander Weyde's objections, it 
would be incoDBistent not to notice the communication from 
Mr. Hugo Bilgram,published in the SCIENTIFIC AMERICAN of 
May 23, concerning my demoDBtration on page 291, current 
volume. Mr. Bilgram Bays : II Though Captain Ericsson in 
his communication of March 14 proved to be master of the 
subject, he evidently overlooked one point. " This " over
looked " point your cDrrespondentthu8 advertll to : " Though 
101ar attraction does balance the orbital centrifagal force 
while the sun is rising, it will not do 110 three hours after· 
wards. "  Now, the sole object of my demonstratiDn was to 
prove that such ill the fact, my ligures showing that,although 

is made, lunar attraction w!ll sensibly affect the equilibrium 
of the mercury in the ciBtems. The relative energy of ter· 
restrial and lunar attraction at the earth's surface being in 
the mean ratio of 320, 602 to 1, a difference of level in the 
cisterns &mounting to 0 '000748 of an inch takes place under 
the stated conditionll. Consequently this difference calla for a 
correction, after the adjusta:.ent at noon, readily effected by 
turning one of the micrometric screwB through an arc of 8° 
40', the pitch being thirty.two threads per inch. The per· 
fectly level state of the mercury in the ciBtem of the solar 
attractiDn instrument having been established by such ac
cura.te means, the absence of any motion of the floating globe 
when subjected to the pull of the ri8ing and letting Bun f'Ilr
niahes positive ocular demonstration of the b:lt that the 
sun's attra.ctive energy exerted on the mass of the iron globe 
is exactly bala.nced by the centrifugal force resulting from 
its orbital motion ronnd the luminary. No reflecting ob-

asllum ption that our planet rotates 
round an axis at right angles tD the 
equator. So with regard to the instru
ment under consideration : the object ill 
eimply to furnish ocular proof of the 
correctness of the assumption that the 
sun'lI attractive enern is counteracted 
by the centrifugal force developed by 
the orbital motion of the eaTth round 
the sun. The reader is aware, from pre
vioua statements in these columns, that 
my scheme consists in presenting a high
ly polished iron globe, fioating on the 
surface of mercury, to the sun at the 
mom�nt of rising or setting, the terree · 
trial attraction being tben exerted at 
right angles to thtl line of solar attrac
tion, hf'nce incap&'tJle of interfering with 
its action. From previous lltattlments 
the reader is also aware that experiment'8, 
cond ucted with the new instrument ts 
sunrise and sunset, have e@tabli�hecl 
the fact that, although a tractive force 
of a few grains is capable of moving the 
polished iron globe over the surface of 
the mercury, yet nD movement whatever 
to.e8 place when it is subjected to the 
pull ex�rted by the attraction of Ihe sun 
as statfd. A brief description will suf· 
fice to explain the nature of the instru
ment. The illustration represents a 
section throagh the center of the iron 
globe and the circular cistern which con
tains the mercury. Two spheroidal 
cavities. it will be seen, are formed in the globe, the upper solar attraction exactly balances orbital ae'trlf-qrol force at 
cavity being empty while the lower one ia filled with a sunrise, the energy of solar attraction ,gradu.ny overcomes 
metal of much greater specific gravity than iron, the object the orbital centrifugal force d uring the diurnal revolution,  
being to retain the vertical axis of the floating globe in a until at noon the difference amounts to 0 0001312. My de
fixed position. A movable ring ia applied at the upper part monsttation also proved that a weIght of 20,000 ponnds suf· 
of the mercurial cistern, admitting of a free rotary mot:on fers a diminution of 0 '001546 of a pound during six hours of 
while the cistern remains stationary. To the saic1 ring an diurnal rotation, owing to the very cause which Mr. Bil · 
angular brack.et ia I18Cllred, supporting the central cDlumn gram asserts that I have overlooked ! 
of a delicate cbemical balance. Obviously this arrangement Referring to the experiments which have been instituted 
admits of the scale beam being turned in lIuch a direction with my solar attraction instrument, it will be well to ob · 
that it points toward the rising or letting Bun, without serve that, although the energy of lunar attraction iB prac· 
disturbing the mercurial ciatem or its contents. The lower tically imperceptible, it has been deemed bell� to conduct the 
end of the vertical index of the scale beam is connected with observations when the moon is in the first quarter, its attrac
the floating iron globe by means of a straight steel wire, as tion being then exerted at right angles tD the line of solar 
shown in the illustration ; this wire extending beyond the pall. Let us now cOn8ider whether the observations have 
vertical axis of the globe, a small cDunter weight being ap· been conducted on a sufficiently large scale to warrant de
plied at the extreme end of the exteuaion in order to relieve finite conclueions. The weight of the iron globe employed 
the balance frDm disturbing influence. To prevent dUlt being 181 '47 pDunds, calculations based on the relative masa 
from lodging on the mercury, a glaY shade covers the cia· of the aun and the earth and other known data show that 
tern, reeting in a groove at the upper part of the rotating the pun of the sun &mounts to 748 grains. The startling 
ring, the ahade also preventing currents of air from agita- fact that the floating iron globe. while subjected to luch a 
tlng the sensitive globe during experiments. Silch ia the conliderable direct horizontal pull, remains stationary, at 
nature of the instrument constructed for comparing the once BUggeBIs the following question : Ie the surface o� the 
energy of sDlar attraction and orbital centrifugal force, which mercury in the cistem perfectly level in a line pDintlng east 
Dr. Vander Weyde saya he has " dispDSed of " by his dis· and west,-does not solar attraction raise the surface of the 
covery that a "  floating object is identical ·with a lever scale, fluid metal at the eastern edge of the cistem, thereby pro
as the liquid balances �he floating bDdy," and because (see ducing an inclined plane which solar energy is incapable of 
his communication inserted May 23) he understandB the in. causing the iron globe to mount ? This important questiDn 
strument " only tDD well, 80 well indeed aB to know that the writer has dispoll8d of by the fDllowing device : Two 
even the attraction of the rising and setting moon can never open cistems containing mercury, connected by a horizontal 
affect such an arrangement. " I will not detain the reader by tube, are placed twenty feet apart on a level stolle founda· 
demonstrating the absurdity of mixing up questions con· tion. Above the center of each cistern a micrometric me
carning lunar attraction with a question relating Bolely to chanism ia applied, by means of which the hight of the mer· 
the comparative energy of the earth'a orbital centrifngal cury may be measured with the utmost precision. The 
force and solar attraction. I deem it neceaeary, however, to two cistemB with their connecting tube being placed east 
point out briefly the utter fallacy of Dr. Vander Weyde'B and west , and time allowed for the mercury to come to a 
stated objections. It requires but a slight acquaintance state of perfect equilibrium, the micrometers are adjusted. 
with dynamics to perceive that his first objection has abaa. This adju�tment, it should be particularly observed, is 
lately no bearing on the question. Of course, the weight made when the llun ia in the zenith, at which time its attrac. 
of the floating iron globe ia balanced by the weight of the tion evidently cannot disturb the equiUbrium of the fluid 
liquid metal which supportll it ; but how can the pull exerted metal in the connected cilltem.. The contact of the micro. 
by the rising sun on the iron globe be affected by the earth'a meters and the mercury is then examined trom time to time 
attraction because the welg1l.t of the globe is balan8lld by the during the diurnal revolution, the final observation being 
weight of the fluid may which it displaces ? The second made when, near sunset, the two cisterns point towards the 
objection urged by Dr. Vander Weyde, that my instrument luminary, at whlcb moment �he attractive force, tending to 
is incapable of showing that solar attraction balances the disturb the eqUilibrium of the fluid metal, is at its maximum. 
earth's orbital centrifugal force becauae the instrument is Regarding the result of the observations conducted P. M. , it 
not affected by the rising and setting moon, scarcely needB may be briefly stated that, when the m icrometer. are pro· 
refutation. It will salfice to Btate that, when the floating perly adjusted, not the least excess of elevation of the level 
iron globe is presented to tl.e rising Inn, the mercury whic.h of the mercury in the westeru cistem is produced by solar 
lIupportll the globe remainll perfectiy level, because the cen· attraction, at the moment when the attractive energy is ex · 
trifugal force which acts on the fluid metal exactly balancea I erted in the direct line of the two cisterna. Persons l&mlllar 
the sun's attractive energy. But, in preaenting the ineim· with coamical questions will say that, in (11.118 the sun and 
mat to  the rising moon, the unbalanced pull exerted by its mOOn Rould be nearly in conjnnction when the obBervation 

I18rver, aware of the actual amount of the 
solar pull (748 grains), 'can witnesB the 
perfect: repose of the floating iron globe 
on the level surface of ihe mercury, at 
the moment when the sun is rising, with. 
out being impressed with the importance 
of what he beholdB. Again, if he has pre· 
viously calculated the curvature of the or, 
bit in which the instrument is moving, he 
can �sert that the velocity of the floating 
iron globe round the sun must exceed 18 
miles per secDni, in order to develop, by 
centrifogal force, an energy capable of 
counteracting the pull which he kM1CI the 
globe is subjected to while be is watching 
its repose on the surface of the fluid me· 
tal. J. ERICSSON. 

.. ... . 
The Planet Mar., 

To tM IIJd,itor of the &ientiftc American: 
A few particulars relating to the fu. 

ture movements of Mars mll.y be of inte. 
rest to your readers : 

At the present time this planet is badly 
situated for observation, being nearly at 
its greatest distance from the earth and 
but a few degrees east of the sun. The 
next opposition of Mars will not occur 
until the 20th of June, 1875. The planet 
will then be seen near the well known 
Milk Dipper of Sagittarius. This opposi
tion win not be a very favorable one, how. 
ever. The low altitude which the planet 
will attain in our northern latitudes will 
rl!nder it difficult to obtain good views. 

Moreover, on account of the ellipticity of the orbits of Mars · 
and the earth (especially that of Mars), the planet i8 much 
farther from the earth a.t some oppositions than at others ; 
and on this occasion, it will not be as well situated in this 
respect as is sometimes the ca.se. 

At the next following opposition, however, which will 
take place in the first part of September, 1877, 'dare will be 
very favorably situated for observation. The planet will,on 
this occasion, arrive nearly at its minimum distance from 
our globe ; and as it will be situated but a few degrees lOuth 
of the equinoctial, it will, when on the meridian, be at a con. 
venient altitude for observation in these latitudes. 

It happens, in 1877, that Saturn will arrive in opposition 
to the Bun nearly at the aame time as Mars. Both planets 
will be Been,near the time of their opposition, close together, 
in the constellation Aquarius, near the line which separates 
that constellation from Pisus. 

At the next opposition, in November, 1879, Mars will not 
be well situated, but a favorable opposition will occur again 
in 1892. 

At present, tbe perihelion point of the orbit of Mars is in 
heliocentric longitude 333· 45', and the aphelion is in 
heliocentric longitude 153· 45'. Mars is therefore most 
favorably situated when its opposition occurs in the latter 
part of August, while the most unfavorable oppDsitions take 
place in the latter part of February. In the former C&IIe the 
apparent diameter of the planet reaches 23 '5" , and in the 
latter Clae it is only about 13". 

St. Catherine's, Ontario. J. M. BARR. 
• Ie • •  

Lay1nc Out aaBroad Curves and Gear Wheel •• 
To tlu Editor of tM &i6nti,flc American: 

In your issue of April 11, 1874, I notice an article from 
the pen of H. C. Parson., conceming the laying out of rail
road curves. Having felt the need of some simple mode for 
this operation, I discovered the follOwing method, which I 
find sufficiently correct and easy of application. I append a 
sketch, the rule for its application, and tables of coefficients 
with which to ascertain the chords. These tables are calcu. 
lated especially for laying out gear wheels, by using the an
gular or chordlal pitch instead of the atc ; therefore it must 
always be borne in mind that the pitch mentioned is the chord 
of the arc. 

. 

RULE.-Divide the circle into a convenient Dum ber of equal 
parts of degrees a04' minutes, then UII8 one hall of the l&me 
for the changes OIi the inatrument, in establishing pDints. 
Then apply rule 2 of ·my table of coefficients for gears, which 
wUl give the chord of the arc of each division of the cirole. 

Ea:ample : What will be the angle for the instrument and 
thelength of the chords for a circle of 600 feet radiul', liividecl 
into 36 parts of 10· each ? Answer : The angle will be 0° t 
and .,ae chord of the arc will be 104 08 feet. 

By this method at least one third of the circle can be laid 
wi�ho'll moving the inatrument, or the latter can be Bhifted 
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to any point of the circle, wheuev8r any obstructions or ir
regula.rlties of the land m ake it requisite to do 80_ By di
viding the circle Into many parts, the chords can be brought 
down to any deelrable lenllth. 

TABLE OF COEFFICIJIlNTIi. 

4 1 '41421 
5 1 '70111 
6 2 '00000 
7 2 -30480 
8 2 '6 1816 
9 2 '92880 

10 8 '28607 
11 8 54980 
12 8'86408 
18 4 17876 
14 4 '49899 
15 4 '80942 
16 5 1 2609 
17 5 44247 
18 5 '75906 
19 6 07581 
20 6 '89270 
21 6 70971 
22 7 '02681 
28 7 84400 
24 7 '66129 
25 7 '97866 

I I � I  I I J I  I 
26 8 '296 16 
27 8 6 1870 
28 8'93181 
29 9 24�98 
80 9 '55671 
81 9 88450 
82 10 20283 
88 1 0'52021 
84 10 '8881 1  
aI; 1 1  '15604 
86 1 1 '47400 
87 11 '79198 
88 12 '10998 
89 12 '42800 
40 12 '74600 
41 13 06406 
42 1 8 '88211 
48 18 70017 
44 14,o i824 
45 14 88681 
46 14'65441 
47 14 '97251 
48 15 29062 
49 15'60874 
50 15 '92686 

� I  � I  
51 
52 
58 
54 
55 
56 
57 
58 
59 
1I0 
61 
62 
68 
64 
65 
66 
67 
68 
69 
70 
7 1  
72 
78 
74, 
75 

il I I u I 1 III " 0 u 

16 24500 76 24 ,20000 
18 56818 77 24'51824 
16 88127 78 24 88650 
17'19942 79 25 '15476 
17 '51757 80 25 ;47802 
17 88573 81 25 '79128 
1 8 '15890 82 26 '10955 
18 '47207 88 26 '42782 
18 '79024 84 26 '74610 
19 '10842 85 27'06487 
19 42661 86 27 '88266 
19 '74481 87' 27 '70094 
20 '06800 88 28'01922 
20 88121 89 28 '88751 
20 '69948 90 28 65580 
21 01764 91 28 '97409 
2 1 '88585 92 29 '29288 
21 '65407 98 29 '61067 
21 '27280 94 29 '92896 
22.29058 95 80 24725 
22 '60876 96 80'56555 
22 '92700 97 80 '88885 
28 '24524 98 81 20214 
28 '56850 99 31 '52044 
28 '88174 100 81 '88874 

Rule 1 :  To find the diameter of a wheel when the pitch 
and number of the teeth are known : Multiply the coefficients 
in the tr.ble, corresponding to the number of teeth, by the 
given pitch, in inches and hundredthll ; the product will be 
in inches and hundredths. 

Rule 2 :  To find the pitch of a wheel, when the diameter 
and number of teeth are known : Divide the given diameter 
by the coefficient in the table corresponding to the number 
of teeth, and the quotient will be the pitch, 

Rule 8 :  To find the number of teeth in a wheel where the 
pitch and diameter are known : DIvide the given diameter by 
the given pitch, and the number in the table correllpond ing 
to the quotient will be number of teeth. 

These tables w�re computed by two distinct processes, at 
I18ven places of decimals, and are warranted not to vary more 
than T'hr of an inch in the diameter of a wheel of 200 teeth 
and 8 iDch pitch. 

New Bedtord, Mass. H. C. CRANDALL. 
------------.�,.,� ... -----------

ProCe •• or 1U:ayer'. DI.eoverle. In Aeou.Ue •• --A 

Note Crom the A uthor. 

To eM J!Jditor 01 tM &�nti.ftc American: 

Will you permit me to correct t wo erroneous statements iu 
the accounts you publi8hed of my discoveries in acoustics, 
recently read before the National Academy of Sciences ? 

Under the heading " The Duration of the Sensation of 
Sound, " for " be concludes that the whole ear vibrates as 
one mass," etc" read as followlI : The following table gives 
the notes, the number of their vibrations, and the duration 
of their reeidllal sensations, (the French notation, used by 
KOnig, is adopted) : 

Note No, of vtbratlons. 
Der second. 

Duration of 
resldnai seosa tlon of 

Lhe sound, 

CI 64 -IT 8ec. 
C. 128 iT' " 
C3 256 -if' " 
G3 384 � " 
C, 5:'.2 ..fr " 
E, 640 --h " G, 768 m " 
C6 1024 m "  

CaUiDg D, the duration of the rellidual 8ensation, and N, 
the number of vibrations per I18cond of the note, we have: 
_- ( 58248 ) D =  -- '0001 

N + 28 
No w  carrying thlll law (which we discovered by means:"f 

Tigor;>us experimental measures) downwards and upw&rds, 
throu�h the range of aud ible lIound�, we have, for 40 vibra
tions per aecond, the J"ellidual lIensatlon lasting -IT of a 
lIecond after the nhrations which caused the aound have 
ceued ; whUe for 40,000 vibration I per lIecond, we have a 
re8idual ll8uation of only m of A lacoad. If we :\ppl,. 
the Jr.w to vibratioJlll below 40, wheJ"e they produce, not a 

• I., • 
Turbine Water Wheels. 

To tM J!Jditor 01 eM &i6nti.ftc American : 
In our experience, if we have a flood of water with rea-

1I0nable head, almost Any kind of wheel, It it be large 
enough, will d3 ; hut when we come to lIubstitute a turbine 
for an o'vershot wheel, on ligbt streams, we find that it ill � 
nice matter to decide on the size the wheel Ihould be to give 
sufficient power and to use the wr.ter economicrJly. We 
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venture to say here that there have been mo!e failures in tur
bines on light stream8 on account ot u�ing too large wheels 
than from all otb er cau8e8 com bined ; and we set it down as 
a well edtablished fact, without having reference to any 
water wheel pamphlets, that there are now In U8e and have 
b een for some year8 several different makes of turbine 
wheels that will give from 8eventy-five to eighty per cent. 
when working with seven eighth8 to full gate ; and persons 
interested can Intorm themselves more satisfactOlily by cor · 
repponding with pArties having wbeels in use than by con
sulting pamphlets on the subject. 

It is said that the best wheels afford -almost all their 
power at five eigbth s  gate or under. Now this is Entirely 
at variance with our experience. Putting in a turbine 
wheel, on a light stream, that would be large enough to 
drive the machinery at half gate would be a failure simply 
because of the small percentage yielded, and consequently 
the U8e of too much water for the amount of power given. 

Substituting large wheels operating at from one quarter to 
one half gate, for 8mall wheels requiring seveu eighths gates ,  
re8ults in th� use of much leps water for a given effect , and is 
al80 at variance with our experience and can only be based 
on the idea that the wheels give a better percentage at one 
quarter than at three quarter gate, which is not the case 
with any wheels we are acquainted with ; but there Is ample 
room for improvement iu turbine wheels in that direction. 

There is one advantage In using large wheels, and it is 
that when there is a fiush of water it c&n be utilized, which 
Is the only .offset to the 108S of power in running at ordinary 
stages of the water. J. BROOMELL. 

Christiana, Pa. 
------------.� ... �, .. ------------

New Steamboat Law. Authorized loerease oC Steam 

Pressure on the M18slsslppl. 
"AN ACT relating to the limitati�n of steam p�essure

, 
of ves

sels used exclusively for towmg and carrymg frClght on 
the Mississippi river and its tributaries : 

Be it encuted by tM Senate and House 01 Representatives 01 tlte 
Umted States oj' America zn Congress Assembled : That the 
provisions of an act entitled " An act to provide for t!le bet
ter security of life on vessels propelled m whole or m part 
by steam," etc" approved February twenty-eighth, eig?t�en 
hundred and seventy-one, so far as they relate to t�e lImIta
tion of steam pressure of steamboat� �se.d e,xc,luslvely �or 
towing and carrying freight on the .MISSISSIPPI rlve� and Its 
tributaries, are hereby so far modIfied as to substItute for 
such boats one hund red and fifty pounds of steam pressure 
in place of one hundred and ten pounds, as provided in said 
act for the standard pressure upon standard boilers of f�rty
two inches diameter, and of plates of one qua

.
rter of an 

.
meh 

in thickness ; and such boats may, on the wrItten permIt of 
the supervising inspector of the district in which such boats 
shall carry on their business, be permitted to carry steam 
above the standard pressure of one hundred and ten pounds, 
but not exceedinO' the standard pressure of one hundred and 
fifty pounds to the square inch, 

Approved January 6, 1874." 
To tM Editor of eM &i.enei.ftc American : 

A recent act of Congrees, regulatin� the management of 
steam vesllels, authorizes tow and freight boats on the Mis. 
sl8sippi river to carry a steam pressure of 150 lbs. to the 
square inch, instead of 1 1 0  lbs. as heretofore, in standard 
boilers of 42 inche8 diameter and one quarter ot an inch 
tbick. I presume that, by standard boilers, is meant suclI as 
are ordiDarily well made of good average material aud single , 
riveted. However this may be, the pre88ure stated is clearly 
in excess, and very dangerously so, of that allowed by tb e 
rules generally adopted by first clasll engineers. A boiler 42 
iuche8 in diameter and one quarter of an inch thick. with 
150 1b8. to the square inch, is subjected to a strain of 12,600 
lbe. to each square inch 01 sectional area of the solid plate, 
or fully one quarter of the 'ultimate tensile strength of 
good boiler iron. According to Fairbairn, in 8ingle riveted 
work the strength is reduced to 0 '52 and in double riveted 
work to 0 '7, of that of the 80lid plate. Under the above cir
cumstauces, therefore, a good new boiler, if single riveted, 
would 1>8 subjected to a working prellsure equal to ne arly 
one half of that at which it might be expected to tear aeun
d6r, or, if double riveted , to more tban one tbird of tbe break
ing strain. The rule given by Bourne for the thickness of 
locomotive boilers is to multiply the diameter in inches by 
the preaaure per square inch and divide by 8,900, which, in 
this instauce, would require the 8hell to be about seven 
tenths ot an inch thick. For marine boilers he allow� 8,000 
Ibs. per squlLl'e Inch of lIectional area of plates. Now it 
does not appear that there i8 any legitimate rea80n why the 
o wners of boata, used simply for freight or towing, should 
be allowed to subject their employees to imminent danger 
from explosion, while persons merely pas8enger8 are pro
tected by law from 8uch danger. Tbat the pre�sure stAted 
is really known to be dangerous needs no further proof 
than the fact that ic is confined to that class of boats ; and 
IIlnce it must be admitted that all citizens are entitled to 
equal protection, why not the officers and men serving in 
the8e ves�els ? It may be said that they voluntarily expose 
themselves with full understanding of the circum8tance, 
but this is not always the case, and, if it were, would not be 
a good argument. An explosion of one of the above men
tioned boats occurred in March last, causing the 108s 01 �ix
teen lives. Dare we say that those llves were less precious 
because they belonge�- to engineers, firemen, deck hand8, or 
others forced by the neces8ity of providing for themselves 
and familiee to work under constant dread of danger Ilnd 
death ? JOHN LEPPER. 

Wallhington . D. C. 
e .•. • 

OF all solid lIubtltances found upon the earth, carbon il! 
both the hardest and the softest. In the form of diamond, 
U ill the hardeet. In the form of graphite, it is the softellt. 
Both diamond and graphite are the lI&D1e in ehemlcr.l com
pollition. 
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8ClllNTIFIC AND PRACTICAL INFOBKATION. 

TESTING BELTING LEATHER. 

M. Eitner propolles the fGllowing simple method of de
termining the " alue of leather employed on belting. A cut
ting of the material about 0 '03 of an inch in thickness ill 
placed in strong vinegar. If the leather hal been thorough
ly acted upon by the tanning and is hence of good quality, 
it wlll remaiD.,for months even,immersed without alteration, 
�imply becoming a little dar\er in color. Bllt, on the con
trary, if not well impregnated by the tannin, the fibers will 
quickly swell and, after a short period, become tranlformed 
into a gelatinous mass. 

NO WATER IN THE SUN. 

M. Janssen states that Croce-Spinelli, in hill recent balloon 
ascension to an elevation of 25,000 feet, finds by spectro
scopic observation that the lin es in the spectrum, ascribed to 
th e vapor of water, are due to \he terrestrial and not to the 
solar atmosphere ; since when the former, by reason of the 
elevation, is greatly eliminated, the bands are also in like pro
portion decreased. It may therefore be considered that in 
the sun there is no watery vapor, at least in appreciable 
quantity, and tha\ consequently the temperature of that body 
is not yet sufficiently lowered to allow water to form. 

THE SWEDISH EXPEDITION TO THE NORTH POLE. 

M. Nordenskjold has recently found, in the ice and 111019' 
of the Arctic polar sea, a black dust. This he had melted, 
and subsequently submitted it to chemical analysis, which 
has proved that it is composed of nickel and cobalt, and 
similar in constitution to the meteorites. It seems proba
ble, therefore, that the po wder is actually due to the dilhl
tegration of these aerial bodies at a short distance from the 
earth. 

The regions which this intrepid traveller has lately ex
plored are the JIlollt inhospitaltle on the globe. He has 
traversed ice se;l.B, the level of which rises to over three 
thousand feet above that of the ocean, and which are rent 
with huge crevasses often entirely concealed by snow and 
fog, rendering their exploration an e�terprize of the greatest 
danger. M. Nordsnskjold is now organizing a new expedi
tion to start in the spring of 1875. 

HYDROGEN ALLOTS. 

In pursuing their in'lestigations into the metallic combina
tions of hydrogen, M.M. Hautefeuille and Treost have suc
ceeded in obtaining a definite hydride of sodium. They 
have since compared this product with the hydride of pal
ladium, in order to determine the density of the hydrogen, 
could it be solidified under like conditions. The hydride of 
palladium. ha.ving a density equal to 11, if the density of 
palladium, itself equal to 1 1 '7, be considered, admitting that 
no variation in volume takes place , the density of the hy
drogen is found to be 0 '62. Repeating tho same calculation I 
for the hydride of sodium, the number 0 '113 is obtained. Pal
ladium, however, is much heavier than water, while sodium 
is lighter ; and hence it is believed that tbe figures 0 '63 more 
truly indicated the density of hydrogen under the above 
conditions. This numbeds very near to that which repre
sents the density of lithium, and tends to confirm the 
opinion that hy drogen is one of the true metall. 

A LUMINOUS SIGNAL FOR GEODBSIC OPERATIONS. 

M. l.aussedat proposell, for the above purpose, to direct a 
spy glass ftom one stllotion toward a second point, to which 
the Signal is to be transmitted. In the focull of the instru
ment,he places a diaphragm havine- a very small aperture ; so 
that, on looking through, the field of vision will be restricted 
to the to wer, steeple, or other :oca.1ity at which the receiver 
of the signal is statiolled. Thb eye piece of the telescope is 
then removed, leaving the diaphragm, and behind the la.tter 
is placed ,in the axis of the instrument, a light, the conjugate 
image of which, produced by .he conveyin g  glass, falls pre
cillely on the opening of the diaphragm. The luminoull ray 
transmitted through the telescope will fall directly on the 
edifice comprised on the restricted field of vision, and not 
elsewhere, and the light il therefore invisible to all without 
that field. The observer will perceive the objective of the 
telescope illuminated over all its surface ; and necesllarily the 
larger the diameter of the glass, the farther will the signal be 
visible. 

• .  e . •  
A Chemical Centennial. 

Dr. H. Carrington Bolton, of Columbia Colle&'8, has lug
gested the idea that, as centennial celebrations are now 
in order, the present year is eminently appropriate for 
the organization of a social reuuion among the chemists 
of the United States, in commemoration of events alike im
porta.nt to Science and civiliza.tion. Dr. Bolton considers 
that since so many remarkable discoveries in chemistry were 
made in 1774, we may date the foundation of modern 
chemical science from that period, and that consequently the 
year 1874 marks the lapse of the first century. It is pointed 
out that in 1774 Scheele fi rst isolated chlorine, recognized 
ba.ryta as an independent earth, and IJublished his essay on 
manganese. Lavoisier was engaged in an investigation of 
the cause of the increase in weight of tin when calcined in 
close vessels, a research leading to the most importaut 
discoveries. Wiegleb proved alkalies to be true 'natural con· 
stituents of plants. Cadet described an improved method of 
preparing sulphuric ether. Bergmann showed the presence 
of carbonic acid in lead white. On the 27th of September in 
that year, Comus reduced the " calces " of the six metals by 
melns of the electric spark, before an alltonished and d e. 
lighted audience of savants. On the first of August, 1774, 
Pliestly discovered oxygen, the immediate resultll of which 
were the overthrow of the time-honored phlogistic theory 
and the foundation of chemistry on its present buill. 

The pro�ition has a.1ready been acted upon, and the New 
York Lyceum of Natural History has passed resolutions 
appointIng a committee of five, conll.ting of Dr. Bolton and 
Professors Chandler, Wnrtz, Leeds and Seeley, to correlpond 
with the chemists of t.he country wi,h the view of lecuring 
their clloperation in the oblervance of the anniversary. The 
time fixed, we understand, is t.he first of August. The idea 
is a good one and doubtlels will be favorably received by 
the profe8lion. 

e . • . • 
The Iron Trade. 

The Bull�tin of the American Iron and Steel Allsociation 
sayll : 

There are 175,000 men who are usua.11y employed at rolling 
mills, furnacell, etc. , out of employment today in consequence 
of the depre�8ion in the iron bUliness ; to these muit be added 
many mechanics and others whOle business has not heen pros
perous, or has been partly or wholly destroyed because 
the iron business upon which they depend has been proll
trated. 

More than one half of the rail mills of the country were 
wholly idle on the firet day of January last, and the same 
number remain idle to day, while et.hers are only running a 
part of their time. Few mills are running to the extent of 
their capacity. The amount of work now done by merchaut 
bar mijll, car wheel makers, car and locomotive bnilders, and 
othe1 branchea..of businells intimately connected with the 
railroad interest, is fully one half less t.han it was a year 
ago. 

Merchant bar mills, plate mills, founderies, machine shops, 
and other establishments not dependent upon the rail
roadll for orders haTe as a rule leiS bUliness than during t.he 
first month of the panic. 

Of �he 666 complet.ed furnace ltackll in the country, the 
whole number in blast on the first of Jauuary last wall 400 ; 
out of blast, 266. The aggrl'ga.te number of furnacel out of 
blas\ at this date is as great al it was in January. 

The decline in pricel is as followl : 
AlIrll. AlIrll 

PrIncIpal Articles. 181:1. 1874. 
' 

Railll at eastern mills · . · ·  _ • . . . . . . . .  - . , . . $82.00 $68.00 
Bar iron at Pittsburgh . . . . . . . . . . . . . . . - . .  4 1·5c. 2fc. 
Gray forge pig iron at Pittsburgh • . . • • • . $42 00 $28 00 
No. 1 Lehigh pig iron at Philadelphia . . . . 47.00 33. 00 

These flgurell represent an average decline in prices during 
the past year of over 30 per cent. When it is considered that 
the prices one year ago, which we have used for comparison, 
were lower than they have been previously, that money was 
then abundant and wes for cash were of daily occurrence, and 
that mill owners and furnacemen then had orders months 
ahead and now rarely know that they will be able to sell to
morrow what little.they make to· day, the extent of the dis
aster to the iron businellll which yet lurvives the panic ill 
readily seen. 

- - -
The Iron DOlDe oC tile CapUol. 

The iron dome of the Capitol at Washington is 300 feet 
high, and is lurmounted by a metallic Btatue. In reply to an 
enquiry, a9 to whether there was a daily movement of the 
statue, due to the heat of the sun, the architect, Mr. Clark, 
gives the following particulars : 

The statue on the Capitol has a motion resulting from the 
unequal expansion of the oppo8ite lides of the dome. ' The 
entire length of the line ot oscilla.tion of the plummet from 
the eastern limit to the western limit. is only four and a half 
inchel, which would make the inclination in the morning 
two and a quarter inches to the west, and in the afternoon 
the lame distance to the east. This apportionment of the 
distance for moruing and evening, however, il not IItrictly 
correct, and for this reason : that in the morning the east 
side of the dome is rapidly heated, while the welt side is 
chilled by radiation through the night. Now as the sun 
palses to the western side of the dome, this side ill heated, 
but as the east side still retainll a good. portion of itll heat, 
the expansion is more nearly equalized on both lides and 
the inclination of the statue to the earth to lome extent coun
teracted, 80 that the inclin&tion to the welt il a little greater 
than that toward the east. The variation is probably about 
the same all the year around, the extra contracting by cold 011 
one side of the dome during the winter producing the same 
etIect as the extra degree of expansion by heat on the o�her 
lide in the summer." 

• I •• • 
Eleetroplatlnc with Cobalt. 

The following procells of George W. BeardBlee, of Brooklyn, 
N. Y. , is stated to form a thick and useful covering, which 
will very perfectly protect the plated lIurface from the action 
of the elements, and form a mOBt .beautiful plating, very 
white, exceedingly hard and durable, tenaciously adherent, 
and not liable to tarnish : 

Dissolve the pure metal cobalt. in boiling muriatic acid, 
and evaporate this solution to dryness. Then disBolve from 
four to six ounces of the salt thuB obtained in a gallon of 
distilled water, to which add ammonia sufficient to show on 
test paper the solution just llightly alkaline. Then pre
pare au anode of the metal cobalt, in granular form or 
roken into small pieces, free from impurities, as foll ows : 
Take a plate of carbon, or 'of some other material that ill 
a conductor of electricity, but not lIusceptible of being at
tacked by the platiDg lIolution, and place it within a sack or 
envelope made of some material that il neither . a  conductor 
of electricity, nor attackable by the solution, formed with 
open mellhes or interaticel through which the solution may 
freely circulate. This envelope should be made to conform 
in shape to the carbon plate, and large enough to leave a 
apace between it and the plate of, say, ene kalf an inch to 

35 7 
one iJlch ; then fill this space with the ennulel of cobalt, 
which will, 8.1 is evident, surrouD. the plate and be in co.
�t whh it. 

By an anode thus constructed, a lare-e surface of the 
cobalt il readily and collveniently expo.ed to the actioll of 
the solvent, and the steady fiow of the ent.ire battery current 
t.lirough t.he cobalt is secured, thereby rendering the dissoln
tion and depolitieD of the metal .teady, uniform, and very 
perfect. 

This anode is to be connected with the copper pole of the 
battery by connecting the wire to the carbon plate and lUI
pending in the platIng solution before described, and the 
article to be plated is connected in the solution with the 
zinc pole in the usual way. A battery power of from two 
to five cells (Smee's battery) will be sufficient to do good 
work. Care should be taken not to permit the lIolutiGD to 
lose its slightly alkaline character, as, if this ill not main
tained, the plating operation will be rendered imperfect, the 
tenacity, adherence and uniformity of the deposit becoming 
t.hereby impaired. 

----------�.�, .. ,�.------------
The Open Treatment oC Wound •• 

A very remarkable study of surgical cases in the hospital 
at Zlirich has lately been published by Dr. Kroenlein, illuI
trating the new so-ealled .. open " treatment of wounds advo
cated by Professor Rose. He compares two periods of .ever
al years each, during the first of which the wounds, ampu
tations, etc., were treated by bandaging in the ordinary way. 

The results of the two series were, a. regards mortality per 
cent. , as follow. : 

Band&Rlnlr. Open Treatment. 

Thigh . . . . . . . . . . . . . . . .  86·l . . . . . . . . . . . . . . . .  35'7 
Leg . . . . . . _ . . . . . . . . . . . 58'3 . . . . . . . . . . . . . . . .  18'1 
Foot . . . . . . . . . . . . . . . . . .  35'2 . . . . . . . . . . . . . . . .  20'0 
Upper arm . . . . . . . . . . . . 55'5 . . . . . . . . . . . . . . . .  14'0 
Forearm . . . . . . . . . . . . . . 16·6 . . . . , . ,  . . . . . . . . .  0'0 
Hand . . . . . . . . . . . . . . . . .  0·0 . . . . . . . . . . .  _ . . . .  0'0 

Critical researches by the author show that this remarkable 
r6sult was due neither to the age and sex of the patients, nor 
to the method of amputation, but s01ely to the alter treat
ment. 

Til e principa.1 maxims followed by Professor Rose (the prn
ent director of the clinic) in the treatment of wounds are to 
secure abllolute rest after arrest of bleeding ,  and to provUe 
for perfect freedom of discharge and Bern pulous c1eanli ness. 
Another principle il to interfere with the healing process 
of wounds only when Bpecial indicationl are afforded, and to 
consider stitchel and bandages of all kinds as interferences 
to be so avoided. The air to which the wounds are freely ex
posed in the open treatment mnst, of course, be pure, and the 
system accordingly includes the use of ener&,etic ventilation. 
In the hospital at ZUrich, the ventilation is obtained only by 
constant opening of the doors and windows, a proceediDg 
which, it is true, renders the heating arrangements olten in
sufficient in winter. 

The advantagell claimed for this open method are : 
1. There is no pressure or constriction by dreBsings. 
:3. An irritation of the woundll by changing the position 

and external applications ill avoided. 
3. There ill no danger of infecting the wounds by impure 

artielell. 
4. The dan�r of retention of matter is lima)). 
5. The IItate of the wounds may be controlled at any time 

by simply lifting the coverlets. 
9. As hea.1ing by the first intention is given up, as many 

ligatures may be applied as are dssirable, and thus secondary 
hremorrhage may be better avoided. 

7. The air of the wards ill not infected by emanations from 
the dressiDgs, as in the case is other methods, except Lta
ter'l. 

8. There is ley need of material for dressings, therefore 
lelll expenBe. 

Naturally thele statistics have excited much attention 
among surgeons, and corroborative evidence is not wanting 
to support Professor Rose's views. Mr. Richard Davy, F. R. 
C. S., writes to the London Medical Time8 and Gazette that 
the open treatment of wounds has been practised among 
his surgical cases for the last five years ; the results arrived 
at have been gratifying, and his firm conviction is that all so
called dressings, to the majority of wounds, are not only need-
lesl but injurious. 

. 

Amputations, resections, woundl for removal of tumors, 
injuries, etc. , are exposed freely to the atmosphere of the 
ward. The exceptional cases that receive dressings are burns, 
scalds, and subcutaneous opelations. 

The treatment that the wounds are subjected to constats in 
their adju�tment by metallic suture ; the atmosphere sur
rounding the bed is attended to, al to purity and temperature ; 
the surface of the sore is occasionally cleansed by an aqueoull 
spray (the most delicate brush, that destroys itself by usage), 
and the marginll are gently freshened up by a small hog'1 
bristle brush (a separate one for each patient), dipped into 
elean tepid water.-MedicaZ and Surgical Reporter. 

• ••• • 
FROM a comparatiTe pay schedule given in the Naval 

Gazette, Portsmouth, England, it appears that engineers re
ceive rather more than twice as much pay in the � merican 
Navy than is given in the British Navy. For example, an 
American engineer receives $2,800 per annum, and the Brit
ish engineer, $1,100 per annum. 

. .. .... ee __________ _ 
To DYE LBATHER BLUE-BLACK.-Take of beeswax " OZII. , 

blaek resin 2 OZI. Melt together, and then add : Pruslian blue 
1 oz. , lampblack i oz. While the mixture is cooll».g, add 
turpentine till a lIuitable consistency il obtained. It .honld 
be applied with a soft rag, and the leather afterward. polillhed 
wit.h a brullh. 
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THE TARAlfTULA WHEEL ROTARY HARROW. 

The accompanying engraving represente a novel and, 
doubtless, very usef,l1 agricultural implement to which, 
from its odd and spider.like appearance, t.he above appro 
pr1a\e name has been applied. It ill a rotary harrow, com · 
pOled of several wheels, each containing a number of teeth 
which operate in a manner below described. The wheels 
are 110 arrAnged that they may be tnrned from a horizontal 
into a vertical position, thus enabling the device to be con
Teniently transp()rted from fif"ld to fleld . 

At A are two bars, to the inner sidell of which are attached 
brackets, B, through which pass the vertical shafts of the 
wheels, said shafts being secured by the nuts 
above. The inner ende of the brackets, C, are 
IIlotted to receive crOIlS bars, D, which are 116· 
cured to them by two bohs, as shown , by re
moviog one of which the connection Dlay be 
changed from a rigid to a flexible ooe if de
aired. In Fig. 2 is shown the position of a 
wheel when turned vertically on the connee
'ion, a8 above described , as on a hinge. The 
bars, D, are made with a bow or arch in the 
middle, to enable tlle harrow to be used for 
cnItivating corn or other vegetables planted 
ill rows. The harrow teeth are made in U 
shape, with their endd bent downward and to 
one side, Fig. 3, The hubll are constructed 
in two parts secnred togllther by bolts which 
al80 pal's through the bends of the teeth. 
The 1&tter are receivlld in groovps, as repre
lIented in Fig. 3, and are thus securely 
clam ped and held. The jOUlDIIoIe are made 
lon�r than the hubll in order that the wheels 
may have play to enable them to adapt them- . 
selvell to the lIurface of the glound . . 

very clear, to him at least, that an invention which will ren
der water pipes pro()f against leakage and an overflow of 

basins is of infinite importance. Faucets which will stay 
tight, and not reqnire re.grinding every few months, are also 
an important desideratum. We can assert, from onr own 
expeJience, having the Hotz faucet some time in use in this 
office, that it meetll all the requirements of a faucet better 
'han any other we have used. 

Hotz's self-closing faucet, a sectional view of which is 
represented in the annexed engrsving. is an invention which 
has been in use some four years, d uring which t,fme it has 
withstood severe tests of both frost and heat. The construc-

[JUNE 6, 1 874. 
Time Telecraph oC 'he Beadlnc BaUroad C ompany 

The manner of giving the correct standard time of the 
Philadelphia and Reading Railroad Company, to aU its tele
graph stations, 255 in nnmber, along the main road and all 
its branches, is as followlI : At three minutes to 4 o'clock P. 
M. , daily except Sunday, all business along the lines is sus
pended ; and by means of a series of repeaters, all the lines 
of this company, 86 in number, are arranged so as to be 
operated anti controlled by one operator at the Reading olHce, 
who has a chronometer before him, from which the Clrrect 
time ill given. Commencing at ihree minutes to 4 P. M., 
the Reading opera�or says " time " on the lines, which calls 

the attention of all operators to adjust their 
clocks, and i8 continued at short intervals un 
til five seconds to 4, when he opens the cir
cuit. At 4 o'clock he makes one tap ; at -� < 7: _ fifteen sec()nds after 4, t wo taps ; at thirty .. - ! 
seconds after 4, three taps ; at tOlty. five se· 
conde alter 4, four taps, and at one minute 
after 4, five taps. By this arrangtment eve
ry telegraph station is able to get the correct 
time to the second, daily, aad thereby have 
the railroad clocks and watches of the em
ployees properly adj usted, which is a very 
important matter in the management of a 
railroad. 

_ . ..  

As represented--in ou't engraving, the de
vice ill ad apted for use as a cultivator, but it 
may be rf-adily changed to a harrow by hook
ing the draft bars t() the eyes in the brackete, 
IIho wn at F, at right angles to the beamll. 

THE TARABTULA WHEEL ROTARY HARROW 

MR. PROCTOR hall returned to England 
from Amedca. He recen�ly gave an intense
ly interesting lecture at St. George's Hall, 
Langham Place, on the progress of astro
nomy in America. Mr. Proctor showed that 
In many tespects the Americans were in ad· 
vance of Englishmen, both in their instrn
ments and the courageous and rapid manner 
in which they conduct scit'ntific enquiries. 
He �poke highly of the m anner in which he 
was rectived, listened to, and treated in the 
� �.1tes. -Engli8h MlJI'hanic. 

The advantages claimed for the invention are as follows : 
It is durable, and, being constructed of iron, cannot decay 
when left out in the field. It ill simple in construction. It  
will ron, we are informa.d, deeper or shallower, a� desired. 
Each tooth cuts thr()ugh ground three timell as far as tbe 
diatance passed over, owing to the rotati()n of the wheei, thus 
harrowing the Boil to three times the extent of a simple drag 
machine. The convenience of moving, afford�d by the ver
tically adj ustable wheels, is also a point of m€rit. There is, 
besides, a reversible motion in every otber wheel when 
drawn, double harrowing the fl'round in every direction. 

Tbe teeth, it is stated. never choke or clog in any trash, 
but pull up all that has been plowed noder, and scatter i t  
r .. gularly over the surface. None o f  the soil, consequently, 
becnmbs . mixed with the refuse, so that the danger of wheat 
or winter croP! freezing. from the s�ngi1lg up of the ground, 
is largely ob viated.  For preparing the soil for wheat, we 
are informed, the machine is especially adapted ; and as a 
cuitivat()r, the inventor states the device to be of great merit. 

Two sizes of this harrow are manufactured, one of six 
whpeJs, cutting from six and a half to sllven and a half feet, 
making one cultivator. The other and larger size hall e ight 
wheels. In field harrowing it is run four wheels abreast, 
cuttine- nint! feet and nine feet ten inches. By removing- t wo 
b:>itll, it ie changed inoo two cu ltivators. We learn that, in 
repf'lated trials, the machine has proved very succellsfnL 

Patented through the Sdentific American Patent Agency, 
April 7, 1874. For further partieulars address the inventor, 
Mr. D. L. Benson, Tamaroa, Perry county, Ill. 

• ••• • 
Horz's PATENT SELF-CLOSING FAUCET. 

Overflowing bJl.sins, leaky faucete, and bnrst water pipell 

G 

are probably the commonellt tronbles which familiell in 

cities have to eltdure. Plumbere' billll in cltiea are, as a rule, 
excellsively bigh, and when, in addition to this expense, the 
hapless landlord finds himeell compelled to pay for the ser. 
vices of a plaet8rer t() repair lIOt.bd and fallen ceilings, and 
of a painter to make good his disfigured walle, it becom811 

tion consists in a rubber-faced stop val ve, A, from the top 
of which rises a spindle, B, which is slotted to admit the 
point of a thumb lever, C. D is an upper cylinder, which is 
flanged and united to the body of the faucet by a union, E, 
with snitable packing. At the bottom of the cy linder is an' 
annular septnm , thr()ugh which rises the spindle, B. Be
tween the valve, A, and thill annniar septum, the spindle has, 
slipped OTer it, a pi �ee of rubber tnbing, F, which abuts 
again.t the septum and makes a watertight joint, so that no 
wster can rise into the cylinder. The IIpindle, B, is made 
small at the top, and over this portion. and resting upon a 
shoulder, is placed a coil spring. The upper part of the lat
ter abuts agalnllt a male screw, G, which fits into a female 
IIClew at the t()P of the cylinder. Screw G haR a milled head, 
by which it is eaally turned .p -or.d�wn to �j ust the tension 
of the IIpring ·to the pl'Slimre oliwater 19ainllt the valvt', A. 
By so rPgulating the sCll'ew that the tension of the spring is 
j ust snfficient to overcome the presllure of water against the 
valve, it ill evident that the pipe in connection with the fau· 
cet is provided with the means of relieving itllelf the mo
ment any extra pressnre begins within. The tension of the 
IIpring, in such C&IIe, being overbalanced, the valve wi ll be 
lifted from bel()w. and water al :owed to escape until the equi 
librium Is restored. No furtholr explanation IB, we think, 
necessary to render it obvions that, l'O long as the mechanism 
is properly adj ulted and free to work, it is hardly pOIIlIible 
for an exce811 of IItrain to happen In the pipe. 

• • •  
CARON'S FOUNTAIlf IIARXIBG BRUSH. 

Our engraving represents a simple form of fountain brush 
which will, to porters having goods to mark, expressmen, 
bnIletin writers, and others who have occasion for its nse, 
prove, we think, a hand y and time·saving invBnti()n. It con
sists of a rubber tube, A, Fig. 1, lined whhin with a mate
rial known as Frink'lI lndestructible rubber lining, which, we 
are informed, reslstll the action of acid c()mpounds. The tube 
is some five or eix inches in length, and has on its upper end 
a ('ap and ferrule in one, provided , as shown, with a ring, for 
s uspending whOln not in use. The lower end has also a fer
rule, and is threaded to recdve a metal Cunnel, B, as shown 
in sfction, Fig. 2. Over the end of the funnElI the brush is sl ip
ped. In use, the funnel is removed from its ferrule and the han
dle filled with ink. T be former is then returned ; and on be
ing held to write, the liquid B.ows down to the bro sh throngh 
a small tube, C, which e-z:tends up in to the extlfmlty of the 
fUllnel. It will be seen that the necessity of a pot of ink is 
avoided, and consequently the hand of  the o perator ordinari
ly employed in holding the same is ieft free. The interior 
construction ill of the simplest descript.ion,with no mechanism 
to get out of ordfr. Thll Ink flows freely, and, from ite gradual 
feed and large lupply, lasts for a long time. By ite ulle markll 
can be Ela�i1y mad e on nneven surlaces, sllch as coarse sack
iog, which cannot be done. except with considerable difficul
ty, with the ordinary brush. Fine or coarse linell ara readily 

While 'hill advantage is of fil.t importance, there are oth
erll claimed, which are perhal>8 of nearly equal value. The 
faucet being self-closing, the danger of its being left running 
by accident, cansing overflow, ill obviated. Its construction 
ill lIuch that no grinding of metallic surface is neceSllary. 
The deterioration of the piece of rubber tubing and the valve 
face cannot but be IIlow ; and when worn out, their replacement 
is a nry easy matter, accom plished at a trivial C08t. It will 
be observed that the valve can be regulated to any prellllure, 
and that the water, striking the vt.lvP, meets a cu.hion I 
which is ela8tic, and hence there ill no jarring or hammering I 
of the pipe d ue to the sudden turning off. Not only Is this ' 
the case in. the ,ingle faucet opeIated ; bnt IIhould the flow 
from any otber cock be quickly stopped, the shock is com
municatt:d to the rubber valve which, after lifting, relieves 
the pipe instalttly. From the same canse range boller ex
plosions will be prevented. Finally; a direct lIaving Is claimed I 
in the cOllt of pipe, because the heavy tnbing necessary to 
withstand concussions, freezing, and .imilar forces is reno 
dered nnnecellSAry_ 

We have had .ubmltted 10 us rep()rte of several CUi'll 
which exemplify the succellllful working of the device, in in ·  
stances where pipes froze lIolid through()ut a honse bnt no 
rupture took place. The inventor givell several illnBtrations 
(in a pamphlet he l as published which parties desiring fnr
thEr information IIhonld send for). showing the variety of 
forms in which the fancet is manufactured in order to snIt 
hydrants, closetll, etc. 

Considerable ingenuity ill shown in the bath tnb ar· 
rangement. in which the faucet is so governed that it allowlI 
water to escape nntil a sufficient quantity is drliwn, when 
it automatically closell. This ill accomplished by a float fas 
tened to a chain of .uitable lengih, attached t(} the faucet 
lever. When the float hangll from the latter, itl weight is 
sufficient to raise the valve. '1-he water then runs into 
the tnb until it reachea the float, which it bnoys, relieviog 
the lever. and 10 causing the valve to be shut by itll sprinl!', 

For further particulars address the E. P. Gleason Man�-
fa.ctnriog Co. ,  corner Mercer and Houllton .treete, New York.. 

traced, a8 the fiow is rE'gulated by the presllure of the hand 
upon the compressible tube. 

Further particulare, regarding sale of rights, et-c. , may be 
obtained by addressing- Mr. William A. Caron , No. 1� 
Union IItreet, Springfield, MaliS. , or Mr, F. W. Wentworth 
45 Green street. Boston, M&8s. 
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JUNE 6, 1 8 74. J 
EIlANlTEL CHlTBCH, CLIlTON, EBGLAND. 

The large and com mercla.lly important city of Bristol ia so 
crowded with docks and warehouses that itll merchants are 

driven out of town for residences ; and the beautiful parks 

and avenues of Clifton, wllich crown the noble downs over 

ha.ging the opulent metropolis of western England, ar� 

studded with many exceptionally fine public buildings. One 

of the best of the recen� structures is a church of the per

pendicular order, of wbich we present a view. The building, 

says t ue London Builder, hom which we select the engrav
ing, is spacious and lof · 
ty, measuring in ternal-
ly 122 feet by CO feet, 
and the roof carried 
through a unifonn 
hight of 60 feet. The 
chancel is apaidal, and 
measures 39 feet by 28 
feet. The nave is of 
five bays, with lofty 
arcade arches springing 
from circular columns. 
Arcades of two bays di
vide north and. south 
chapels from the chan
cd, designed for ves
tries and organ cham
ber. 

The church is built 
of the native stone, of 
a redd ish tint, with 
bands of deep red sand
stone. The dressings 
are of Bath stone ; ,  the 
chancel steps and dais 
of Llmerick.� marblell 
and encaustic tiles. The 
reredos is carved with 
subjects in high relief. 
The steeple reaches to a 
hight of 222 feet, the 
tower being 108 feet, 
the spire 114 feet high. 

The Pol y8phenlc 

Ship. 

show a fa.in� change In color, especially when new. The.me 

ma.y be said of dyed wools and printed cottons, and most dyed 
silks ; but one kind of white aUk easily turn a brown by this 

hea.t, and pink silks of some kinds are also faded by it. The 

sa.me temperature will,!f continued for a longer period, slight · 
ly change the color of white wool, cotton, silk, paper, and 
unblea.cbed linen, but will aot otherwise inj ure them. A 

heat of 2950 Fah. , continued for about three hours, more de · 
cidedly singes white wool, and less so ullbleached and white 
cotton and white silk, white paper, and linen, both unblea.ched 

359 
out· going currents, whicb represent the maximum and mini

mum temperatul'ef of the chambers. A self.actiDg mercurial 

regulator maintained the temperature of the entering current 

at any required degree . 
• .•. e 

The Woolwich Ji'urnace. 

The Royal Gun Factory, at Woolwicb, has been for som e. 
time past conspicuous for its e1l0rts to economize fuel, both 
for steam and manufacturing purposes, and it is now pos
sessed of a novelty in furnaces, in which the economy ot fuel 

is a striking feature. It 
is at present applied 
both to rebeating a�d 
puddling, and its con
sumption of fuel and 
yield of iron taken with 
scrupulons a.ccuracy. 

Proceeding from the 
well known fact that 
when 11a.t bottomed ves
sell! are urged forward 
by a strong propelling 
force their bows are 
llfted, and in that way 
Bome ad vantage of 
speed is gained, Mr. 
Charles Mea.de Ramus, 
M. A. , Trinity College, 
Cambridge, designed a 
ship in which the bot
tom was composed of 
two parallel and conse
cutive Inclined planes, 
so that, being simulta
neously lilted fore and 
aft by two similar lift
ing forces at the highest 
rate of fpeed, it might 
be able to so maintain 
its equilibrium as n ei
ther to drop forward s 
nor turn over. Experi
ments with �odels 
showed that a vessel 
80 constructed would, 
when driven at a suffi
ciently high apeI'd, riae 
-evelily over t!le water, 
fO aa to skim over it. 
Further trials proved 
the lIuperiority of five 
or six inclines over the 
lesser number. From 
the results of his expe
riments Mr. Ramus cal
culates tha.t 5,000 horse 
power will give to a 
2,000 tun sh ip any epeed 
up to sixty knotll an 
hour. Having em
ployod rockets all the 
propelling power in bis 
experiments, the idea 
was suggested of using 

BIIABUBL CHURCH. CLIFTON NBAR BRISTOL ENGL&JlD. 

The saving of fuel is, 
over a period rising to 
six months, an anrage 
of 40 per cent, while the 
saving in fettling in the 
puddling furnace is 
scarcely les� remarkablE'. 
Tbe d urability of the 
furnllce is aleo mucb 
greater, and the provi
sinn against an excess of 
free air-the pestilent 

source of waste in the 
iron trade-is peculIar 
and e1lectual in saving 
iron, whether in reheat
ing or puddllnl!'. The 
plan on which the fur: 
nace is constructed is to 
provide an ordinary fur

nace with an up cast at 
the rear of tbe existing 
combustion chamber, 
and in conta.ct with it. 

Tbe products of combus
tion from the furnace 
are led into the said up
cast by puslng either 
over. under, or around 
the body of the furnace. 
In the up cast is pla.ced 
a conical cast iron tube 
in a vertical position, 
and between the sides 
of which and the UpC8st 
are spaces for the free 
circulation of the PI'O
duct!!, the heat of waich 
is taken up by the cast 
iron veasElI or t llbe. This 
tube is fittt d with a hop
per at the top, and check 
dampers, by which the 
fuel is let bito it witbout 
the intrusion of air. Its 
capacity ie equal to con
taining 12 cm. of coal, 
whillh is kept up by re
gular charges ot about 2 
cwt. Its temperature is 
usually at a bright red 
heat, and as the fuel de
scends it is fleely ra.ri
fied. It is provided 
with an outlet into the 
combustion chamber, 
through which a con
stant stream of carbu
reted hy drogen is pass
ing over the fuel on the 
fire bars, taking up the 
free air passing through 
the interstices of the 
fuel, and arresting their 
WastiDg action in the 
furnace. The remain
der of the fuel that be

comes coked ia pused 
by the same channel on 
to tbe fire bars coked 
and hot, so tha.t no cold 
fuel passell into the com
bustion chamber. The 
amount of heat thus Cal
ried back into the fur-

the vessel as a rocket float. Mr. Ramus estimates that a 100 and wbl te, but doea no� materially injure tbeir appearance. 

Ibs. rocket would be ca.pable of driving a 110at of one tun dis- The same heat, continued for about li ve hours, singel' aDd in

placem ent at a hundred knots an hour to a dlatance of two jures the appearance of white wool and cotton , unbleached 
miles. This float, he ad ds, would carry quite half a tun of linen, white silk, and paper, some colored fabrice 01 wool, or 

explosives, and it is at least very d oubtful whether the sides mixed wool and cotton, or mixed wool and aUk. It is lIote

of any ironclad would resist the shock of the explosion that worthy tbat the singeing of any fabric depends not alone up-
would take place on contact. on the heat used, but also on the time during which i1; is ex-

• ••• • pOled. In thelle experiments the heat wab obtained by burn 

Eft"ec' of Dea' on Tex&He Pabrlcs. ing gas with smokeless liames, and conducting the prodllcte of 

R' cent experiments on disin1ection by means of heat-,made combultion, mixed with the heated alr, by means of a short 

by Dr. Ransom, of Nottingbam, England, lIhow that white borlzontal llue into a cubical chamber through an aperture in 

wool, cotton, Bilk, and paper may be heat6d to 250' Fah. , for ita 11oor, and out of it by a smaller aperture in its roof. Fixed 

brae hours without appareat injury, althoUih the wool will thermometers showed the temperature of the entering and 

nace, and which is the 
great economizer, can be partially estima.ted from the fact 
�hat, in place of the waste gases passing 011 at some 3,000 

degrees, it doss not exceed !lOO degre6s, as they escape into 

the IIta.ck beyond \be region of utility. These furna.ces are 
not complicated by mechanical aids, the combustion being 
ca.rrled on by in dra.ught. They are ea8Y of adaptation to 
existing plant, incur but a trifling expfnse, and give grea.t 

dura.bllity to the bTicks, being free from the chemical action 

ao common to furnaces of lees perfect action. The preseJlt 

puddling furnace has yielded 250 tuns of iron-tbe work of 

an ordinary furDace-and ill far from itll termlnatioD. Here 
a want, urgently pressed upon our attention by iro1llIlwrs, 
seems to be met.-TheEngimer. 
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A.8TBOROKIOAL lfOrBI. 

OBSOVATOBY 0:1' VAIII.A.B CoLLBGB. 
For the computations of the following notes (which are 

approximate only) and for mOlt of the observations, I am 
indebted to Itudentl. M. M. 

PodUon. oC Plan.&. Cer "'Dno. 1 " 4, 
ltIereur,., 

On the lIt of June Mercury rilel at 5 in the morninr and 
letl at 8h. 15m. In the evening. On the 80th, Mercury riaeB 
at 8h. (Om. A. M. , and letl at 9h. 2m. P. M. Thil planet 
Ihould therefore be seen after aunset during the latter part 
of June. 

. 

VeDu •• 
On the lit of JUlie Venus riIIl at 8h. 8m. A. M. , and Betll 

at 9h. 22m. P. M. On the 80th. Venua riIIl at 7h. 9m. A.M. , 
and IIts at 9h. 83m. P. M. 

OIL the 3d of May Venull and Mara were ao nearly at the 
lame point of the heavens that, in a telescope of large field, 
the two could be seen a, the same time, giving an excellent 
opportunity to notice the difference of color. Both are very 
Imall at prelent, being far from the earth. 

Mar •• 
On June 1, Mara rilles at 5h. 8m • .A.. M. , and aeta at 8h. 

12m. P. M. On the 30th, Mara rilel at 4h. 88m. A. M. , and 
leta at 7h. 42m. P. M. 

.Jupl&er, 

On the 1st Jupiter riles at Oh. 88m. P. M. , and llta at lh. 
8m. the next morning. On the 80th, Jupiter rillS at 10h. 
5 im. A. M . and Bete at 1 1 b .  18m. P. M. 

On May 2 the Ihadow of Jupiter's fourth satellite pUled 
acrols the disk of the planet, j Olt skirting the northern 
edge, appearing like a Imall black spot. It wa. seen for 2h. 
and 15m. 

On May 3 Jupiter'l third satellite W&I occulted, that is, 
the planet seemed to pall over itl I�tellite. 

On May 7 the first:""tatellite made a ttanlit &croIS the plan. 
et, or the satellite seemed to pus over the planet. 
It. On May 14 the shadow of the third latelUte puaed IcrOSIl 
the face of the planet, as a brownish·black lpot, not per. 
fectly round. It wall seen for about 8 hohrl. 

The broad belt of Jupiter, alwaYI leen near the middle of 
the diek, il at prelent slightly roay in color. 

8aturD. 

Saturn la very beautiful ' in the early moming, abont 4 
A. M. It risel at 1 1h. 29m. P. M. on the lilt of June, and 
letl at 9h. 21m. the next morning. On the 80th of June it 
rises at 9h. 83m . ,  and letl at 7h. 21m. the next morning. 

Vranu •• 
Uranus is not well situated for obserntion and requirel a 

good glus. It rises at 8h. 48m. A. M. on the ht,and lIetl at 
llh. 10m. P. M. On the 30th it rises at 7h. 1m. A. M. , and 
lets at 9h. 21m. P. M. 

Neptune. 
It ill useless to attempt to lee Neptune at the prellnt time. 

It rises j ust before dayl ight on the lit of June, and lets in 
the afternoon. On June 80th it rises a little before 1 A. M. , 
and lets at lh. 54m. P. M. 

Meteor •• 
Meteora were frequent on the mOrning of April 28 ; one 

brighter than Jupiter was seen at 8h. 15m • .A.. M. , ltartiDA' 
from Taurus. 

A.moun& oC Baln. 

The rain which fell between the morning of April 20 and 
and the morning of April 21 amounted to 2 '58 inches. 

The rain which fell during the day of April 28 amounted 
to 0 '48 inches. 

The rain which fell during the night of May 15 and the 
morning of May 18 amoullted to 0'118 mchea. 

. t.I . 
SOCIAL 10IBlfCB. 

The American Social Science AalOCiation la now in seaaion 
in this city. Several able and learned papera have been read 
and discuaaed, from which we give below brief ablltracta of 
the conclullions reached. Preaident Gilman, of the Univer· 
sity of California, apoke in reference to that State U a IOcial 
study. He considers that California is rapidly becoming the 
center of bullion operaUona for the world, and that, through 
the reslatance of the State to a paper currency circulation, it 
has had no ahare in the panica which have viaited other sec· 
tions of the country. California wu one of the firat States 
to inaugurate hoatillty toward the predominant in 8uence of 
railroad corporations and monopoliea. Erroneoua imprea' 
mons, the speaker atatod, exillt in the Eut regarding the atate 
of lIOCiety, but the future will show t.hat in California the 
beat forma of Chri8tian culture and civilization are to be in 
the &!Icendant, education ia to 1Mi widely diffused, and the 
favora\!e I�y and soU are to render the physical conditions 
of life enjoyable to_an immenll population. 

Mr. David A. Wella read a lengthy and exhaultive paper 
on the rational principles of taxation. It would occupy too 
much apace for ua to trace the cogent arguments adduced by 
the learned speaker, but the general concluaion to which his 
investigations lead la that the rational principle of taxation 
ia to tax but comparatively few artic:1es,tanglble property and 
fixed signs of property, for in thia way only can taxes be 
useased equitably, uniformly, and Economically ; and then 
leave them to dilfuae, adjust, and apportion tbemselves by 
the inflexible lawa of trade and political economy. 

Profell8Or Benjamin Peirce diaculBed the aubject of ocean 
lanea for steamahips, and advocated a systematic orglaniza· 
tion of t.he paths of the Atlantic lteamertl, 10 u to remove 
the principal source of the dangerll of collision. He consid· 
era that, when the number of steamers ia increalled tenfold, 
u it will be before many years, each veslll will be in direct 
prcportion liable to destruction from the above cauae. The 
meridian of greatest danger ia tbat of ISO· west of Greenwich, 
II in that locality denll fogs, squadrons of fishing veslela, 
and Itranded icebergs abound. The speaker aald tbat tbe 
route taken by the Cunard line reducel the dangerl to the 
leut amount, and in conclulion suggested that lIome pro· 
viaions on the Bubject, introduced into marine policies, might 
be wise and effective. It might be well allO to have the logs 
of all steamera examtDed, aDd to cauae an adverse report to 
be a serious and dreaded relUlt. 

On the morning of May 12th, from a 
A. M.,  meteora were lIomewhat frequent. 

In a paper on American anll European railroadl, Mr. Gar
diner G. Hubbard, of BostoD, dealt with the queation of 
cheap transportation. He quoted the opiDion of the Senate 
Committee, that the only means of IIcuring and maintain · 
ing trustworthy and effective competition between raUways 
ia through n&tional and State ownership or control of one 
or more lineil whlch, being unable to enter into combination, 
will Berve as regulatora of other lines. If two parallel 
routes between 400 and 500 miles apart, with the Mil.laA. M. to ah. 80m. lippi river in the center, are extended from the Gulf to the 
Canadian bOuildary, they wUl embrace the best ootton, corn, 

Sun 8po&.. and wheat ludl in the world. A Ihort canal will connect The record is from April 18 to May 15. The number of the Miufa1it.ppl with the lakes. A comparatively Imall lum observationll is larger than ulual. Generally IpeakiDg, will open theBe routes for three quartera of the year. The the Spotl have been of good size, rather more numeroua than Senate Commi\tE.e beUeve that the moat adnntageoul UIIUal thil year, and have shown little change from day to channtllB ot commerce to be created and improved by the day. A very interesting leries of photographs hu been govNDmen't 'are the Mlaeiuippi river, the northern lines by obtained of a gronp which wu first I88n on May 7. Reek- the Iakei, a central line by the Obio, through Virginia oning by its lIubaequent movementa, it wu then about 12 to Rlclmiond, and the lOutheUiem route by the Tenne.Iee, houri since the sun had turned it fully in Bight (or mce it through Alabii.ula and Georg'.a to the ocean. had entirely cleared the ealltern limb to an observer on the The first will open the JrfiuiIBlppi from the Falla of 8t. earth). When it wu half way to the center, ita daily .. Anthony to the Gulf of Mexico. The northern Une will tion wall abo llt equal to ita width ; at the center its motion open a naVigable ·way tlUough the lakel, the St. Lawrence, was about once.and·a fourth itl width. Comparing from day the Wellancl, Erie, and Caughnawaga and Champlain ciUiali, to day, there were very gradual changel, 110 that ita r8c0gni- and the Hndaon river to New York. The other lineil wUl tion wu unmistakable. Theile small luccesii ... e changea open the Ohio and Telineuee riverll to their head waten, reached, however, such an amount that, after crossing the and thr. nee . connect by canlli or 'freight �ihri.YI with the dilk and reaching the w8ltern limb, there could be no like- ocean at R£ehmond or SavanDah. Th8 Houie Committee neBS traced betwesn its appearance then and itB appearance recommended a double' track freight raUway from the Mia. on the 7th. IL wal leen during eleven dayl. Tlie ingreu slutppl river to New York, '*I.th bralicbes to Chicago and and egreas were not observed ; but estimaUng by the rate of St. Lom, aiel that gOv8i1i.Ui:ent aid IIhall be given by in. the paslage when Dear the limb, it occupied twelve or thir. dolling the bonds of the cOmpany for .0De half the actual teen days for the entire pUlage from limb to Umb, ita courae coat of the ro&d . the raW' of freight to be fixed and incor. being nearly a diameter of the disk. Ita 'rate 1IPu more rapid porated into the charter. The Senate Coinmittee report over the latter half of itl courae, shoWing that it mult have favorably on thia pIan, and it la ditBcult to und8Tltaud why had a motion belides that due to the IIUn'S reV6IUiroD on ttl they tfave the prefmilce to the mebmoild Mute; . The coit axis. When in the center, twenty.1fve c9iaMl(Uihl .p&_ "Of the" �il mel alack . 1ri.ter Da;lgatfon, they e •• te at 
were counted 00 tt:e photographed disk {which hias"" eliame- $55,000,000, or nearly the &&me u that of the freight raU. ter of 8f inches). It had then widened to three times its way, and the freight chugeB will be nearly 10 per cent leIS breadth when at the edge. by the latter, with a Bamg of from two to three weeka in FlLculre were conlpicuoUII on May 17, but have generally time. The railroad will never be closed, whUe the canall been infrequent. will be frozen at leut one month in each year. '!'he benefitll 

Zocllaeal Lllrb&, that will reaillt from the opening of such a rOad to the whole This phenomenon, 10 seldom seen in the spring later thu. country can scarcely be overe&timated. The colt of transMareb, w as noticed on the eveningl of May a, 5, and 8, porting grain from the west will be reduced one half, which 8tretching very obliquely from the northwelt towards the will be equal to a laving of $47,000,000 on the product of starl of Oa8tor and Pollu�. 1872. Thia reduction will enable ua to compete with RUllllia 
Barome&er _4 T.ermome&er, for the supply of Great Britain, and give a market for aU 

The meteorolOgical journal from April 18 to May 17 our surpllll. It will reduce the price of breadstafta to every 
gives the highest barometer, May 11,  80'41 ; the lowest consumer in the Eut, and, in an equal ratio, the freight on 
barometer, April 26, 29'41 : the highelt thermometer, May" merchandize and manufactUTel to CODaumera in the west. 
10, at 2 P. M. , 88· ; the loweat thermometer, .April 18 and The speaker admitted the inexpediency of government 
April 29, at 7 A. M., 81 '0'. 'aDdertakinC that which ean be performecl by private enter. 
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prize, but believed that thla i. the only way in which th e  
needed relief can be obtained. 

Dr. J. FOBter Jenkinl, speaking of tent hOlpltall, aaid 
that the tenta should be made of cotton, rather than fiax. 
They .hould have board floors, either c'lvered with oilcloth, 
in order to prevent fiuid. from sinklug into the wood, or. 
preferably, waxed or coated with paramn. All tellts Ihould 
have a double roof ; the ventUation will be better and they 
will be drIer. Both should have openinga near the ridge 
for ventilation. The heating in winter should be by Ito vel 
placed underground at the end of the tent, with pipell car
ried throurh under the fioor. 

• • • .  a 
FLUID EXTRACT OF CUIilSTNUT LEAVEB. -Dr. J. Eilen' 

mann, of Vienna, hu experimented with a Huid extract 
made from the leaves of the European variety of ca6tanea 
""ca, aa a remedy for whooping cough which had but re
cently entered into the IIpasmodic Itage, and in which tb e 
aubBequent oourse of the diseale could be well ascertained. 
The reaultl were 10 favorable that the author calla the atten. 
tion of European physicians to thia remedy. 

• .  e. a 
00.1II8810lfE&'1 DEOIIIOlfl. 

CId.I •• I'OB TBlI ... anOLB .A.lIID ..... P ... JU.TU8 IN 0101 P"'TBNT.-llIPBOVBIIBllT 

I. Ta. XUUJ'ACTUBB OlP WATCHBS. 
[Decided l\lay 11. 1874.] 

LBGGBTT. Com� : 
Thla applicant cumes before tbe 01ll.ce with three applications for pat· 

ent., cOlllprebendlng. re.pectlnly. waLch case bezelS, watcb·caBe centera, 
and watell·cale baC"I . In each aYf,llcauon tbe artie e 18 claimed aDd al80 
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cliion In that ca.e, ln wllich It wal atata�tbat the olvlslon of appllcatlo.s 
II a matttr entr"lted unoer Lhe I.w to the dllCr.tlon of tbe (;OmmIISloner ; 
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ID a Iinale patent. Nor bne I any douot tbat tile ract\lIatlon Of owclal 
examloatJonl and the prevention 01 mlstakel In tbe MraBtlng of patenl> 
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8ubject maUer ID each patent 8hoold be exerelled to C&l rY tbe opera ' Ion of 
the rnlfl a. tar al II conalltent wISh realon anet jnstlc- In ev.ry Instance. 
But It cannot be Ignored tbat there are lome Caaes wbere two thIngs. In 
one IOn I. entirely dlltlnct. are yet .0 IDtimately connecte' a. to hMV� been 
Dot only one In InceptioD In tbe mind of the Inven" ... but to be los.pa,a· 
ble ln practical n,e .  A dle and I tl cOlmterp.rt-the ... t.cle It form.-are 
ofteD of thll lWld. 'flte watch beoel under cOhlldelation, lor 11l.lance, 
conlet not be maete to be of any use In tbe manur.ctur. of w"lche. except 
Inoltantlall,. In the manner here sbown-th" t Is. It mult De .truek up trom 
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OWD both. One woulu alwaYI be as Inolfectnal w ltbout .. rlllbL Docter the 
other ," ODe balf of . pair 01 Shears wUhaut tbe otller .... If. It connot. I 
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l ion aIvlalooa of apl!lIcations ln cases of tnlB nature. I aellre to .... trlCt It I 
o
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COJIBIN ... TIOlf CL"'IMS.-IJlPBOVlUIBJI'T IN BNVBLOPB OOUNTING MAORINB 

[Decided May 8, 11114.] 
TB"'OJDIB , .Acllnll Oomml.,lo_: 

Tne l!:xamlDer objects T.o I he aecond aDd third clalml "becanle they de 
not Incluete Lne elements necessary to a complete cooperative, 1l00lary reo 
BuIt . "  

The claim. are a s  fol1ow. : 
2. The tilting table .N , In combination with the main donble Inclined table 

Bs���
S
��:���U�:':r�t:��:�lf���c:.�t"I:�����aln donble Inclined tabla 

B tlte cowbmeet allde and pu.oer pll&te 1 e, lnDltantially as .hown and let 
f
°.rb� tlltlDa table Ind the do.nble IDcllned table lern the purpole of fllfo 

nlslllllg i ""y. llrlt ln one etlrectlon anet than III the otner, alun" whlcb the 
bunCh of envelOpe, II to be p .... seet. 

'fnese two etevlcel, ln combination with the pnsher, constitute that por· 
tlon 01 the app.raLns which Is neoe •• ar, to force the bnllcnes alona the 
table. lncllD.u lIrat 10 one etlrcctlon and then In tne other. 

Thele relwn are unitary In charaCLer. They "re hot, to be sore, com· 
plete ; notblng anort of tbe llnllhed operatllta 01 toe macn lne can be ca,loet 
a complete relult. If a legItimate cuwblnatton must contain a,1 tne e,e· 
ments necelsary to a oompldl. re8nlt. tnere can be Dnt OLe comb.natlon 
clalm OD aDJ macatne, &Dd l' wuat nect=BIi.rlly contain 1611 the dc�lCcli louud 
In Incb macblne. 
re!:�. E�':O'=;I:��

I�e:�f':�ela:l.:�����e� :::�rJf ���e:"IC:�&��; 
relulta . 

It la undonbtedly correct that a combination mUlt contain an the e.aen . 
tl,,1 elementl necel .. ry to lecure lome distinct and dellllaole resnlt 1D the 
operatlun 0 1 a machine. and .nch re.u1t may be calleu. lor want of a bet· 
ter term, vnllarv. It I. only nece .... ry to IDqulre "hetber tbls l. done to 
dec:urmllle. 1,Q. aD1' CtTen calt:. woetfler the corubluatlCJlll c launed. are pro· 
P'l.°:��:ci above, ID my optnlon, the two claim. to whIch objection I. 
maete do Inclnete all the element. nece.l.ry to unitary reiult • •  

'fbe ledlle. Wblch tlle Examiner require. to be IIIcl"d.d ln the comblna· 
tlon In eaun c" .. , 18 lor a etlstlDct purpose. to wi I, tne auppon ot tne el.· 
vateet ellda of the envelo

:!'
,.. It II. pernaps, " con.eqoenu. of the Lllllua 

table &lid oouble IDcllne "ay, bnt 18 nOI a neceoa .. " ueV ice to tue op<r.· 
tlon ot tholO elementl ln tbe perlorm.nce 01 tbe IIlUlted funCtion a.Cl lbed 
tu them. 111 fact, If tue face. ot the dOODle Inclined table were lI1l&d. lowe· 
wbat wider tlUtn balf the lenllth of &n ennlope. no .nppon for toe outer 
enda oC toe envelopes woolet De reqoueo.  

'l'he declalon of the Examiner I .  l everled. 

DBOIIIOlf8 OJ!' TO OOUBTI. 

V",&e4 s&aea. Clreul& Court-DI.&rle& of New Jerse,._ 

DIl'BOVlUIBJlT nr PJLlII LOO ••• -WILLU. WlIB8TBB � al. ". . TRB NKW 
BBUNBWIO': O ... BPBT cOJIP .... y. 

N���:D��ecl.r:�.t the corporation defeDdaDt for IDfrlDlliDg certain 
letterl patent .No, loU,1I61. 1.lned to . WIlliam \'i eblter, Auau.t :ll, I.T�, f"r 
"a ne ... &IIo1 uefnl Improvement In loums lor we"vlnll pUe labrlcs . ' ·  

This aDlwer denle. tlte Inlrlngemellt, lind let8 up a. " etatence a prior In· 
�r�

t
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e
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&IIet Dumbe.red a8,tiGI ; tlUtt the louml WMch the defenet&nt ilaet ln uae, aDet 
which were.alleged In lhe bill 01 complaint to lntrlnlle the Weblt.r patrnt, 
wue ccioatructetl &lid operated In conlormlty to the etescriptlUn coutalDeo 
ID the uld pateDt to Davia ; that detendallt haet a licence under AIO plltent 
10 Jl8e laid loom •• and that tbey r\gIlttolly &lid IIOwlully nled UDeter Aid 
llW-:'l3ollJ't .tlted that It W.I II fair deductioD from the teltlmony that 
DavlB acqaIred all of hla kDowlecllle OD Ine .ubJect frum the Inop.ctlon of 
WelMlter·. orlllloal arawlDl, mad_by him In tile wlnLer ot 1861H>6 ... �d .xbl· 
blted to Davll ""d othenln the Ipnnll of 1868. "Ihat he diet not cOlUpreuenet 
the value oUlte IDv .. ntlon, or th&t he et.et not thon oeem hlm.ell tu De Its 
orl.lna.I and IIrat IDveDtor, l1 al80 to be IMeneet trom tlte tact Lilat It wa. 

n�)lC::-=: �7 ��,�fn°!::r�
n
:��

q
:r.

n
�lt�':.'i Ifter he bad completed 

ltla 1I1llllltlOD leema to be .atlalaCtorl1y �"pl"lneet. Under Ihe Circum· 
.1II11_ 1t WIllI not nml&8oDable. It I. the olU Story of poor Inventurs pa· 
tlently walAng at the door of rich capitalists. The B'lIelow l!aLtnt wus 
IIIvnt exDtrIq &IIet Weoate.r·. new wire mutlons c..nld onlY be u.eu In 
UDkI.D wllhiome of tbe p81eJlted Ingredients of the BigelOW loom. AS he 
w8i anallie to DIIIke aD arrangement With the Illllgln.e •• who were IIcen· 
cee. of Blllelow,lD "llarU to the adoptloD 01 nla ll1lprovem.nts. "hd 8S he 
COUld Dot aet otherl. like W.aver or Beat.le, LO nn.te w.th 111m num le"r 
of 'Ult8 for Inll ingementa. be was obl1geet to w"lt, elLher for tbe ete .. tb of 
the Blplo..- patent or untU the hea/t 01 capital should relent. In urller to 
&lve htII lnventlon to the world unaerclreumstance. that mlllbt affurU him 
80IIle compenaallon for hI. ,.ara of tbOll1lbl anet unreqaItoa elfo,.. 

TIle CoDrt aave a decree tor the cOmplBlll&I1t1 tlccoretlnll to Lhe prayer 
of

J!.b: 
bl

�ie":f� .. r::��!�
a
��::J:::m,Biabric. one claim wal for "Ihe 

lay aDo�ta rlJnd .bnttle box, the plvoLeet Vl br"tlLg wire trougn. tne reclp· 
rocatlna drlvlDg .Ilde, ""d tne latcn moYIng thereon." ana "uperated liy 
tbe wire bOX." all In comblDation. and the wire truUllb wa. Il�.crlbea aa 
vlbratmg horillOntally npon a "Vivot at one enll . to &110 from t,,� .hntt le 
box ' anet lt wa. beld th .. t a Wire trougb vibrating npon a horlzont .. 1 rocll: 
.bat't underneath 1t a. the eqnlvalent 0' the one nescrlbed ; .. nd a loom wi ,h 
.ncb a wire lrollgb. bnt In otber reBpecto lll<e the one etelCribed ID tne pat· 
e
nl' ��:n�{��,.

e
:o��"ft��f[:'Mir'::."::d by the nle of a .'mllar comblna· 

tlon. althol1llh one of t he elementa II  omlLteu. &Det another I. luilatltoted 
for It, unless the .nDlmnted etevlce I. a new one. or perlorlll8 a fUnCtluD 
ellenttally dlfferent,orwal not knowo at the dale of the patent a. a proper 
Iubltltnte for the ODe OlDltted. 

Wb�re tbe Innnt"r 01 an ImprOVemeDt upon a patented mact.lDe conld 
Delther make an arr&llgement wUh the ownel B of tbe patent to lletOpt It 
nor nle It wlthont lo1rlDlIllla the pat.nt. nor mauee otnerl to t"ke It np. 
anel ..... poor. he wu held DOt to bave 10lt bla nant In It. althu�h he cle· 
=�':I�,!�����\��\�g��

t.
anutner per.on ha4 made Ule mprove· 

r.;;.1;.�7o/a-::.tW:;,:v::'/:.� fc:'rmle�:::'':: . 
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(lompo.Ulon to :be Applied to the Snrface of Paper for 
Artificial Flower •• 

Paul E. Vacquerel, New York clty.-Tbls ll a compos1tlon for protecting 
and preoervlng tbe vegetable paper applied to artillclai llowers, consisting 
of colo phony, gum dammar, and campbor, spirits turpentine, poppy aeed 
oll, kero.ene, and castor 011. It Is An Improvement 011 tbe compoaltloll 
patented by tbe same illvelltor, October 21, 1862. 

Improved Ioicroll !!law Table. 
George Halkett Patullo, Dexter, Mlcb . ,  aoslgnor to blmlelf and DavId A .  

Bogg8, 8ame plsce.-TbI8 Invention relatel to t b e  mode of adjusttng tbe 
taoles of scroll and Ilmllar saws for sawlng _cro1l8 or other forml,square or 
on a bevel ; and con818ts In tbe constructlon and arrangement of parts, by 
means of whlcb tbe table 18 rotated on Ita pedestB! wblle Itandlng level or 

at any de81red angle wltb tbe saw .  

Improved H a u d  Potato Dllrller. 
Horace S. Pbelpl and Alfred Pbolps, Franklln, N. Y . -In uslug tbe ma· 

cblne, tile u)per end of a J oInted bandle 1 8  pUlbed outward, wblcb rallel 
one 8et of prongs away from anotber 8et, and allows tbe latter to be thrust 
tnto tbe ground In the manner oC an ordInary fork. Tbe end of one ban· 
die Is t ben drawn toward anotber bandle,  wblcb forces the prongl lnto tbe 
ground to meet the otbers, lncloslng the potatoes between the prongB 
The operator tben lifts the dIgger upward, draws It to ward hIm, shakes out 
the dirt, and drops tbe potatoes tnto a baaket by pUlhlng one end of a han· 

die outward, leavIng the parts In posltlon for the prongs to be aialn thrlllt 
Into the ground .  

Improved MUten .  
Bolomon J .  Clute and Daniel M .  Durfee, Rockwood, N, Y.-Thls Inven· 

tlon relatel to the old and well known class of one Ilngered mIttens, and 
consists In constructlnjr them from a number of pieces, cnt with much 

e conomy of material.  The palm comprlsel a pIece, wblch Is the palm of 

the forellnger, another piece, wblch II the side and back of the front Ilnger 

and part of the back of the band , wIth an extensIon to take the place of the 

fonrchette of the Ilrlt Ilnger. The edge Of tbe laId extension II sown to 

the edge of tbe part not so extended. The palm and back are form�d from 

the j nnctlon of tbe fore and second Ilngers at the back of tbe wrist . An 
extensIon takel tbe place of tbe fourchetle of the forellnger, and I • •  ewn 
to the edge of tbe palm, along the Inside of the second tl.nger. 

Improved Hydrant. 
Mlcloael Allea,Schenectady,N. Y .-To pack the J olnt lo as to prevent leal<· 

ale between the bar connecting tbe valve with the screw which operateo 
to open a .. d clo8&1* and tlie bottom of the groove In which It works, II a 
tblmble In the pallage , an elastic ring, and an adj usting nut, by wblch tbe 
In"er end of the thimble II pressed watertight on the bar. 

Improved Steamj Miulnlr Pnmp. 
Andrew N. Rogers, Central Clty;.Col. Ter.-Thls lnventlon conolsts of a 

reciprocating Iteam cylinder wltb a slatlobary ploton and a contlnuou. 
actlDg forM pump In a light strong frame, hnlng apparatus by wblch It 
cau be convenlelotly luopended by ropeo and plllleys, 00 as to be convenl. 
ently adjusted as the work progreos... Tbe oteam Is conducted down to 

tbe engine by plpel,  and the water II forced up by other pipes, of whIch 
lectlons will be added on U tbe engine descends. The Invention also con· 

slsts of certain Improvemeotl In the conotructlon of tbe engl .. and the 
pump to adapt I t  for the use for which It  II Intended. 

Improved Plow. 
John M. Tingley, ClIfton HIli, Mo.-ThIs Is an Improved short beam plow 

10 constrncted that tbe beam may be adjuoted to canse the plow to run 
deeper or sballo wer, and to take or leave land, wltbout removing a bolt, 
and whlcb will eo able tbe beam to be eaSily detached without removing a 
bolt. Tbe Invention relate. speclftcally to the combination, with tbe stan· 
dard and beam, of devlcel for adjultlng the beam. 

Improved HORe Patcb. 
Oscar E. Pbllllpl, Richmond, Va.-The object of thll Invention II to pro· 

VIde ready and convenIent means for repairIng ho.e or pipes employed for 
conductlng water or other llqutd, when from over prea8ure or other cause 
they have bur.t or holes have been made tltereln ; and It consists In a me· 
talllc patch comp osed of an Inner and an outer plate, between whlcb the 
bOle II clamped by meano of one or more screw •• 

Improved Screw Formlnlr Machine. 
Peter H. Howell. Black River Fall., WIs.-Thlo l. a guide attachment for 

swaging machines by wblch stove and other pipes may be produced with 
.crew tbreado, so tbat they may be readily put together and disconnected 
and tbe slipping o f  th l oame or escape of ashes or sparka be ellectually pre. 
vented .  The device consIsts of two main standards wblch carry a vertl. 
cally and laterally adjultable arm wIth two wheels, on which tbe stove or 
other pipe II placed and fed. under .nUsble Inclination, te tbe Iwaalnlr 
machine. 

Improved Violin Bow Roalner. 
Tbom .. K .  lIathaway, New Bedford, Mall.-TIlII 10 a pocket case for tbe 

rosIn, which may also be employed Cor a handle wblle applying the rosin 
to the bow hair ; and It conolstl o t a  lltUe paper or leather cale of approxl· 
mately elliptical form In cro.s section, open at both enda to allow the bow 
to be drawn forward and back through It, and provided with end llapI 
which clooe the ends and fasten together aloog one aide. In this a piece 
of .osln Is aecured, about Ioalf Illllng It and extending from end to end, so 
aa to be rubbed alon, the .trlng without having to touch tile rOlln by the 
band. 

Improved Hay Loader. 
Carmi O. Benton, Topeka, Kan.-The axle Is bent at right anglea near 

each end, to bring lIB middle part sumclently ne .. tbe ground. To the 
bends are attached oarl, tbe forward parIB of wblch meet and have an eye 
to hook upon tbe middle part of the axle. The bars project to the rear. 
ward, and rakes are pivoted to them . When passing from place to place, 
by unhooking tbe chain, the rake may be turned up to reat upon the eleva. 
tor frame. Tne latter may be a<\l ulted cloler to or further from the 
ground, al may be required. To an endle18 apron, at Inltable dIstances 
apart, are attacb e d  crool bars, whIch are provided wIth pron!,I, by wblch 
tbe hay collected by tbe rake teeth Is taken from laid teeth, carried np the 
frame, and depOSited npon the wagon . The elevator I. operated by tbe 
advance of tbe machine. 

Improved Ootton Scraper and Thinner. 
Charles T. Dollabon, Pitman, Ark.-Thls lnventlon conllots of a master 

wheel, the axle of whlcb I I  mounted on the left hand Iide of tbe beam, 
from wblch a bar extenda to the rear end and Inpportl a nnmber Of coltl. 
vators for cnltlvatlng the right hud side of the row, wblle the wbeel mnl 

along the left hand Ilde, and II followed by a scraper on that aide . A ohan 
geared wltb tbe master wbeel extendl acroas to the lett hand Ilde, and 
hal a crank at that eod connected with a horlz�ntal elbow lever, whIch 
works a cbopper, and causes It to chop out portlonl of tbe row at certain 
distances apart. The elbow lever Is cGnnected with the Granl< by contrl· 
vanceo arranged so that It can be thrown out of gear and remain Inopera. 
tlve wblle the machine II running along one side of the row, al It II only 
necellary for It to work durIng one pal.al!'! of the Icrapers, wbl le<they are 
requIred to mn t wice along the row, once on eacb llde. Thul the machIne 
ocrapel oft' on one Ilde, cultivates on the other, lind chops ont,  all  at tb e 
same time , and by rnnillng botb up and down tbe row scrapes oft' and cultl. 
vate. both Iides.  

Improved Ice Pitcher. 
, Joseph B .  Cox, Mount Laurel , N. J .-Tlile invention conslsta In provld. 
Ing a oup on the front side of the pitcher for eontalnlDg sponge, and a gut. 
ter which communicates wIth It. Tbe water accumnlatlng In tbe gntter 
will be taken up by the oponge, so that It cannot be IpllIed In handling the 
pitcher, as I t  would be liable to be If allowed to remain In the JIltter. 

Improved Vapor Bath. 
Volney Miller and Boraee Cole, Andover, Mo.-There II a Imall case for 

coutl.nlng the vapor, wbleb Inclosel the whole of the body .xoept the bead. 
There II a vertically a<\lUltable seat under whloh II a vapor·dlltrlbatlng 
pan, under whlcb the aloohol lamp Is burned. Suitable dampero are pro. 
ded to regulate the en tranee and eacape of the vapor. 

Improved Die for Weldlnlr Lluk •• 
JOhn

.
B. Baugh, DetrOit, MIch. -This I nvention conslsto of a bed die and 

of two wedge·shaped link dleo, which latter work In the bed die and are 
raised the.efrom by a lever whlcb throws up wedges and allowl the link to 

be removed. The face of tbe Iteam bammer which strikes the link In tbe 
operation of weldIng has an orillce wblch receIve. the top part of the link 
and thereby keeps the Hnk In place when the weldin. blow II _truck .  By 
tblo apparatus tbe operatIon of welding IInka for car couplings and for 
otber purposes Is greatly facilitated.  

Improved Milk Safe. 
HIram Babcock. Aplington, Iowa.-Thls Invention conllsto of a safe pro· 

vlded with bollow sliding shelves, wblch are clooed at the .Ide., but open 
at the endl, where they connect, by slotted operture., with air chambers 
at both sIdes of the shelves, through whlcb a current of air Is kept np by 
regulatIng draft holes and a pIpe connection with chimney. 

Improved Metllcal OomponndR. 
Robert R. Roberts, Bonham, Te,.. •• -Tbe Ilrat compound Is prepared for 

uoe In the form o f  pillS , of about tbe welgbt of tbree grains eacb , and con· 
olsts of podophyllin, leptandrln, extract of butternut bark, extract .. f 
rbubarb, .xtract of j alap, po wdered capsicum, lulpbate of quinine, and 
oallclne .  These pills operate as a tonic al well al a cathartiC, and are 
ouccelsfully employed In tbe treatment of a great varIety of dloeale8 .  
Tbe second compound II allo I n  pili form, and consllts o f  podophyllin, 
leptandrln, extract o f  rhubarb, extract of jalap, extract of butternut bark, 
makIng a three·graln catbartl c pill. These pllll are employed for thc cure 
of varioul dlseasel, more elp eclally thOle which aft'ect the bowela and 

digestive organs . 

Improved Clothea Ponnder. 
David GraMn , Catasauqua, Pa .-Tbls machine for washing clothes may 

be used wltb an ordinary wash tub. Tbe Invention conllltl ln a disk made 
COI;cave upoa Its lower side, and convex npon It I upper Ilde, to which II 
a'ttached a standard and cross handle . Under tbe dlok II secured a semi· 
Ipherlcal knob, and at equal dlotances from each other are attached four 
radlal sem l.cyltn·drltal blocks, tbe ends of whIch are rounded oft'. Midway 
between each two blocks are attached radial blocks. which are grooved 
transveraely, and the Ipace between each two groovel II rounded oft' Into 
seml·spbellcal form. In the opaceo between the latter blocks are attached 
short radial blocks, the ends of which are ronnded oft', and In wblch are 
formed two or more tranlverse rounded .grooves. Tbe concavIty draWl 
the clotheo In beneath It, so that they will receive tbe fnll force of tbe 
blows. AI the devIce Is ralsed, lts concavity tends to draw tbe clothes up 
with It, which looseno th. clothes and caUlea them to move, 10 that they 
may become more q nlckly .. tnrated wllh wat.r . 

Improved Lamp Trimmer and Extlupl.her. 
William Walton, WIII1 6moburgh, N. Y.-Tbls 10  an attacbment tor lamp 

bumero, so constructed that It may be uled for trimming the wick and ex· 
tlngulshlng the Ilame, and wblcb ohall be dmple In constrnrt!on, conve· 
nlent In u.e, ond eft'ectlve In operation. There Is a Ilat wick tube, around 
whlGh Is Iltted a >Ieeve, from which. upon the opposite Iidel of the wIck 

tube, project two jaws, the upper ends of which are Inclined inward, 10 •• , 
whe .. the sleeve Is pusbed up, to meet above tbe top of the tnbe and pInch 
oft' the wIck. Suitable devices prevent the jawl from preoslng against tbe 

wIck before tbey have rhen to the proper hlght aboTe tbe tube. When th e 
jawo come togetber, they may form a clooe cap over the top of the wick 
tube, and thus extinguish the wIck. 

Im1>roved Watch Caae Sprlu •• 
Levi Stone, Mount Vernon, Ohlo.-Thll I nvention relatel te wire spring_ 

for watches, and conllsts In providIng one end with a faltenlng brace, 
whereby the same spr1ng may be adapted to Iny cale by cuttIng oft' a little, 
more or le.s, from tbe end of tbe brace. 

Improved Pnmp. 
George W. Robaullh, Le� Sunmlt, Mo.-ThIS PIIIDP conllslB of a centrll 

tube, wblch guides a piston In tbe usnal manner, surrounded by an outer 
tube of larger dIameter, forming " chamber aronnd the Inner tube, and 

dlocllarging tbe water from a pIpe extendIng upward from the bale of tbe 
onter tube. Tbe outer tube has an extension of smaller diameter, In which 
a secon d pl oton with a central valve Is guided . It being attached t o  th. ex· 
te"llon of tbe npper pIston rod. Tbe lower part of the extension tube 
connecta by a COUlmon coI!lcal valve In the usual IAanner with the well 

tube. Tbe water I. raised by tbe up Itroke olthe lower piston tbrongh the 
bottom valve Into the lower part of the main tube, pasllng on the down 
Itroke tbroui'h the valve o f  tbe lower pinon Into the upper part of the 
maIn tube, until tbe same Is nearly Illled. Each up and down stroke forces 
then, by the joint action of the plstonl and the pressure caused thereby, 
the watpr through the dllcharge pIpe, 10 that a [regular and continuoul 
Itream of water 1.lues therefrom . 

Improved Grlndlnlr Wheel. 
John T. Henry, Hampden, a.slJrDor to blmself and Joaeph Munger,Water. 

bury, Conn.- To form a secure and durable attacbment of a Itone or wheel 
to Ita arbor, the sams I s  cut thicker at the center, or around the central 
opening, and provIded with circular Ihoulders to engage with corre.pond· 

Ing Ibould erl on clamps. One clamp bearugalnst a collar, while tbe otber 
Is forced up and tlgbt ly ciampI tbe wkeel by a nut. 

Improved Portable Fence. 
James L. Grlmn, Cuoaetta, Tex.-Thll Improvement In fencel conslsto of 

balf dovetail projections on the enis of the panels, by which tbe meetlBg 
endl of the pa..-el are locked together wl�hln a long yoke extending from 
bottom to top of the panels, and are fastened with a key. The panels are 
mounted on stakes or blocko, and Inpported by Oraces. The object Is to 
furnish a light and cheap fence, which can be manufactured at the mill, 
and curled Into the Ileld ready to put up, and which can be readllv taken 
down and moved about al wanted. 

Improved Pre ... 
John Gramelspacher, Jasper, Iowa.-Tbls Inventlc>D consists of a brake 

lever pivoted at the mIddle In the top of the follower Item , and bavlng a 
fnlcrum on each side of It on a rod working up and down through a gnldlng 

aud su�portlng beam. The rod allo works througb a griping pawl, which 
allows It to descend freely, but· gripes and boldl lt agalnlt rising, so that 
the fnlcrnm of one side delcendl while the other I. holding the lever for 
preaslng tbe follower down . Tbll caulel the follower to be forced down 
qnlckly by the vibrations of tbe leverl. 

Improved !!ftove Pipe. 
David Boyd, New York clty.-An annniar Ilue II left between outer and 

Inner plpel for the passage of the smoke and heated gaBeou. prodncts of 

combustion. By this mean .. , Instead of a contral column of ascending 
heat, the heated gale. are spread out Into a thin layer, and are compelled 
to part with their heat before being dIscharged. 

Improved Fnrnace Attachment for Steam Boller •• 
Tboma. Rail, Lawrence, Masa. -Thls Invention conilltl of a frame, 

which 10 placed on tbe rear enda 01 the grate bars at the Ilre bridge, being 
open at the bottom, with forward projecting top piece and connectIng 
old es, to which a front plate II attached. Tbll plate extends laterally 
acrols the caalng, and II Inclined diagonally toward th e top corner of tbe 
lame, and II tbere provided with recesaes, through which a cnrrent or 
sheet of air I s  connected and thrown forward to mingle with the Ilre gales 
for their more complete combustion. 

Improved Donlrh Kneader and Cntter. 
Franl< Mockll, Galveoton, Tex.-Thll Invention Is an Impreved Inotm· 

ment for rapidly and thoroughly kneading dougb, and for Icraplng, rolling 

and cuttln. the same, and consists of a main part of U sbape, wIth curved 
lower part and enda, which main part Is used for kneadIng tbe dough, 
while a knife at the npper end oerves for .craplng and cutting. Tbere II a 
roller at tile lower end for roiling the donllh, and .ultable cutters applied 
at the sides for Itamplng out cakes . A handle at the Inllde of the lower 
end aerves, In conBection with the upper curved end, for the cOllvenlent 
handling of the Instrument during kneading. 

Improved Window Scree •• 
Gearge F. Sarle., Bedford Station, N. Y.-Thli Invention consIsts of an 

arrangement of the sash In tbe window, 10 that tile net ean be nled at the 
top or bottom of the wIndow, and Iblfted from one to the other without 
Interfering with the salh. 

Improved Pln mber'a JOIDto 
I .. ac F. Van Duzor, Middletown, N. Y . -A T coupler, of lead, jolns a 

branch to tbe Iide of a pipe.  It has a groove along the top to receive the 
Iide of the pipe In It, and a hole througb the center. at right aD glel to the 
groove, for tbe pipe. The coaplers are made of lead, so as to oIlp on the 
plpel easily to form tbe baals of the jOint. Tbey are faltened by solder, 
overlapping them at the edgel, and Ilowlnll I n  between tbe parll at tbe 
jolntl, and Into the holes, lf  neces.ary . 

Improved Planter. 
Charles D. Wlllon, Kentlau d ,  Ind.-ThIs Invention h an Improvement In 

a well known clals of leed planter., and relateo chle lly to the arrangement 
of a toothed dIsk or wheel In th e hopp er, above the apertured seed drop· 
ping wbeel, and on the lame Ihaft therewltb. The lace of tbe toothed 
wheel has projections or teeth attacbed to It, whlcb are sl ruck by the pro· 
jectlons attached to tbe seed wheel, 10 that the leed may be dropped by 
the advance of the machine . 

Improved SaKlrer. 
BenjamIn Jackson, Geddes, N. Y.-Thll Invention relates to Improve· 

mentl In saggerl employed In the procell of backIng or bumbg cJ Ockery 
ware, for the purpose of protEfctlng the ware from tbe direct actton of tbe 
Ilre and the Injurious prodnc tl of combustion . Tbe Invention conoiou In 
constructIng a >agger with a series of Internal:vertlcal ribs or bars perma 
nenUy attached to tbe walls of the same, and provided wltb notcbes 
The latter are adapted for the reception of detachable plnl, deSigned to 

lupport the ware to be burned. 

Improved Nail Plate Feeder. 
William H. Field, Taun tou, Mass . -For the purpo s e  of Inserting the nail 

plate Into the nlppero, at tbe fron t  end of tbe nipper ro d, the attendant 
worko a treadle, releasing a spflng clutcb and thro wIng the main .hoft out 
of gear. The nIpper rod II Ilmuitane ously carried back by Its hanole.  The 
action of a "edlre piece on the nlppero cauoes tbelr openI ng, and allowl 
the ready lnaertlon of a new nail plate In place of the one fed to tbe cut· 
ters. The V·shaped form of collar admits of tbe o p enIng of the nippers 
whetber the bar levera are In the upper or lower pool lion, 00 that no time 
Is lolt In adj uotlng them. The tr.odle Is tben releaoed, the oprlDg clutcb 
engages Instantly tbe main ohaft , an d  the weight carrlel tbe D Ipper rod and 
nail plate forward, and feeds the latter to tbe cutter kntves . The Inter. 

mit tent rotary motion of tbe nail plate, required for gIving tbe .ame a 
lemlclrcular turn for tbe regular cuttlag of the tapering nanl In alteroate 
dlrectlon , ls obtained by SUItable mecbanllm. 

Improved Water Wheel. 
Nelaon Conner, Jalapa, Ind.-Tbll Invention cons:.ts of a double wheel , 

comprisIng a borlzoDtal wbeel, receIvIng the water at the periphery and 
dllcbarglng I t  at the center for the npper port ion. An otber wbeel below 
rec. lves the water at Its center from tbe upper wheel and dlscbargel It  at 
tb e perjpbPlY. The two wheels are contained between tOI' and' bottJm 
horlzonlal dl.ks, and separated, the one from the otber, by a Ilat annular 
rIm a little wIder than the depth of tbe bucketo. It I s  Iltted at Ihe outer 
edge with the bottom plate oc the scroll caoe, t o  fOlm a JOInt to conllne the 
water te the upper wheel as It enters from the chuteo. Tbe buckets of the 
lower wheel are arranged to dllcharge tbe water In tbe costrary d IrectIon 
to tbat In wblch It Is receive d  on the upper ouckets, and In a manner to 
receive the reactionary force, while the upper ones reoelve Ito direct 
action. 

Impr,ved Fence Rail Holder. 
Jobn W. Graham, Pralr1e Depot, O.-Thls Invention relates to meons 

wbereby tbe rail. or longItudinal boards, whIch are usually aMxed by nails 
or other fastenIngs to fence P�ltl, may be spacP.d at exactly the In tervalo 
desired and In a correopondlng manner on all tbe panelo .  Tbe Invention 
consists In a rail gage conotrncted and put together In a novel and pecu. 

liar manner. 

Improved Railroad Car Brake. 
William L. Belt, Little Rock, Ark.-Tbls Invention relate. to means for 

operating tbe brakes of a train of cars from the engine , and con810ts In com. 
blnlng, with the ordInary vibratory brake lever, a grapple and tbree rod a  
arranged In a n ovel a n d  peculiar manD er, whereby t b e  brake. ar� brought 

Into operatl Q n  tbe moment tbe power Is applied, wlth'lUt wailing for tbe 
can of tbe wbole train or any two of tbem to comc togetbe r. 

Improved Llftlulr Jack. 
Maxwell B. Henry, Eaot St. LOUis, IlI.-Tbe lifting bar b.s ratcbet teeth 

on opposIte olde., and I. worked ap and down In a vertical otand or frame 
by means of a lever, to each arm of wblch are applied a slidIng rod and a 

pIvoted pawl. Tbe rods are lIattened and bent near tbR lnner end to form 
Iprlngs, wblch enable the pawls to yIeld and ollde over tbe ratchet teeth 
Tbe rods can also be used to hold the pawll out of engagement With Ihe 
ratchet bar when tbe latter Is t o  be lo wered.  

Improved Commercial Red.ter. 
Caleb D. Weeko, Npw York clty.-Tbl. lnven tlon consl,to l n  a commercIal 

register conslltlng ellentlally of a .erleo of oupply chamb.rs, eacb having 
a splralchanuel way extendi n g from top to bottom tbereof, a serleo of op 
posltely p�rtorated and guide tubeo, slide tubes, a receIvIng ch.mber, a con. 

ductlng tube , a  tUtin. bottom, cords, and lock bOX, all combIned In a nove l  

and peculiar manner, t o  serve a s  a check upon clerks o r  employees In store a 
or o tber places of buolness. 

Invention. Patented In Enldand bJ' AlDerlean •• 
[Complied from the Commissioners of I'atents' Jonrnal.) 

From A pril 24 to May 6. 18'74, Inr.lnolve. 
AGBICULTUBAL IlIPLlIMENT.-A. Mc Martin, New York city. 
AlB ENGINB.-W. Maneon, San Francleco, Cal . 
ALKALI PACKAGE.-B. l' .  BabbI tt , New York city. 
A1WHOR.-J. T. Fewkeo, Philadelphia , Pa. 

BR .. KE AND SIGN AL.-G. Westinghonoe ,Jr . (of Plttsburgh ,Pa.) ,London,Eng 
BUBIUSBIlfG PuOTOGBAPHB.-J. P. Bass, Bangor, M e .  
COIIBINATION LoCK . - W .  F. Rntter, Philadelphia, Pa. 
CUTTING TEBTH ON WHBBLS, BTC.-J. A. Peer, San FranCiSCO, CRI . 

EXTBNSION TABLB .-F. Olgood, Boston, Mal • •  
EYltLBT.-J. P .  Pultz, Plan tSville, Conn . 
IGNITION FUSB.-W. A. Leouard, Boston, Maso. 
lJrIL\LBB.-E. R. Gardner, New Bedford, Ma.s. 
LABBL.-H. Van Geasen, New Y ork city. 
LooM.-W. Nuttall 01 al., Westerly, R. 1.  
MBTAt.LIC CABTBIDGB . -H. Berdan , New York cIty. 

MOLDING CONCUTB PrPB8.-J. W. Btockw.lI,  Portland, Me.  
PETROLBUII FURNACE.-L. C. d' Homergue, Brooklyn , N. Y. 

SBPARATING FLOUB. RTO.-J. T. McNally. Brooklyn, N. Y. 

SBWING MACHINE .-G. H .  Blobop, New York city, ot al. 
BHOT CABTBIDGB.-A. B .  Kay <l al . . Ne wark, N. J. 

BIRUP JUG.-G. M. Irwin, Pittsburgh, Pa . 

SPADB BAYONET, 1&TO .-J". Cbllllngwortb, Sprlnglleld, Mas 
SPABI< ARRBSTBR .-H. G. Holmes, New York cIty. 
SQUIR, ETO. -S. H. Daddow, St. Clalr, Pa. 
TRANSMITTING MOTION .-0. M .  Chamberlain ef al. , New York city. 

HEW BOOKS AND PUBLICATIONS. 
COMPOUND ENGINES. Translated from the French of A. 

Mallet. No. 10 of Science Series. 50 cents. New 
York : D. Van Nostrand, 23 Murray and 27 Warren 
streets. 

REPORT ON THE DETERMINATION OF THE A STRONOM ICAL 

Coordinates of Cheyenne and Colorado Springs, made 
during the Years 1872 and 1873, by First Lieutenant 
George M. Wheeler, Dr. F. Kampf, and J. H. Clark, 
Civilian Astronomical Assistants. Washington : Gov· 
ernment Printing Office. 

Lieutenant Wheeler cbaracterlzea tblo elaborate volume as a step In the 

directIon of uniformity of plan In tbe prosecution of .otronomlcal work In 
the weltern Interior ; and for thlo reason , and on account ot the value of 
the oblerv.tlonl and calculatIons, we are pleased to know that It I. to be 

dlltrlbuted among the omeers engaged In makin, exploratiGa • •  
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�u�int�S and �tr�onal. 
TM CAaf'(Id for l11BM'Uon under "'" llead 18 81 a LIne. 

Nick �l Plating-Pure Salts and Anodes of 
all Sizes on h .. nd ; PolIsnlng Powders also for sale hy 
L .  & J .  W .  Fencht wanger. 1SO Fulton St .• New York. 

A First Class Tool-Aiken's Brad Awls. 
Tools. Saw Sets and Pocket Wrencb . manufactured by 
F. H. Aiken. Franklin . N. H .  

Splitter Manufacturers, address R. L. Mar
tin, Murfreesboro, Tennessee . 

Partner-I will sell out or take a partner in 
a new In ventlon tbat w1l\ trap by campnlslon n lne·tentbs 
o !  tbe Illes I n  a house In from 5 to 15 minutes . Worthy 
of notice . Capital required. Tb omas B. Deniston . Blr· 
mln.baw. MI .. ml County. Ind. 

Models and new machines. H. B. Morris. 
Ithaca. N. Y. 

Pat. Reports for Sale-1853 to 1869. Box 
12£8. Boston . M .. ss . 

GM and Water Pipe. Wrought Iron. Send 
for price lilt to Bailey. Farrell & Co .• Plttsburgh. Pa. 

Forges-(Fan Blast), Portable and Station
ary. Keystone Portable Forge Co .• Pbll .. t1elphla. Pa. 

Silicates of Soda, Soluble or Water Glass 
manufactured by us In al\ quantttles for p .. lnt. Artlll· 
CI .. I Stone. Cementa and So .. p. L. & J. w. Feuchtwan· 
ger. 1SO Fulton St .• New York. 

Metals-Scotch and American Pig Iron, Bar 
Iron. Steel. Copper. Tin . Le .. d. Spelter. Anllmony. &c . 
Samnel B. Leach. 93 Liber ty Street. New Yorl<. 

Wanted, for Cash-2nd hand engine lathe, 
21 or 25 In. swing. about 10 ft.  bed. F.Ogden.Manslleld.O. 

State Rights of two Patents for Sale - One 
Ne wspaper File and one Improved Shutter Bolt. Address 
J. Frick. No 6a North Tblrd St .• Pnlladelpbla. Pa. 

Boilers and Engines, Second Hand. Egbert 
P. Wat.on. 12 ClIlI St .• N e w  York. 

Pattern Letters and Figures, to put on pat. 
terns of cas tlng ••  all sizes. H.W .Knlgb t.Senec .. Falls.};] .Y. 

MilJ S & M .. chlnery for m'f'g Flour, Paint 
Prlntl!lg Ie k.Drugs.&c . John Ross. Wlll1am.bur�h.N . Y' 

L. & J. W. Feuchtwanger, Chemists & Drug 
and Minerai Importers . 180 FUlton St . •  N. Y . •  m .. nuf .. c· 
turers of StUca l e s  of SRd .. ..  n d Pot .. sh. Soluble Glass. 
etc. ; Hydrollnoric ACI d -for Etcblng on GIllss ; Nickel 
Salts .. nd Anodes for PlatIng. 

Protect your Buildings-Fire and Water
proof ! One co .. t of GlInes· sl .. te paint Is eqnal to tour 
of any other ; It lIlls up all hOles III sb lngle. telt. tin or 
tron roof&-nev�r cracks nor 8cales o ft ;  stops a11 feaks, 
and Is only dOc. a g .. llon ready for use. Local Agents 
wanted. Send for tesllmonlal.. N. Y .  Slate Roollng 
Co .. 6 Cedar St .• P. O. Box. 1761. N. Y. 

For the very best Babbitt Metals, send to 
Conard & Murray, Iron and Bross Founderd, 80Lh and 
Cbestnut S19 ••  Phlladelpbla .  Pa . Circulars frae. • 

For first class-e conomical-Vertical Steam 
B nglnes . go to the Haskin. Machine Co .• 46 Cortlandt 
Street • .New Yorl< . 

To Inventors-A manufacturiDg company, 
wIth the best facil'ties for Introdnclng. wl\1 take the 
cxcln.lve control of some smali articl e (eltber In wood 
or Iro " )  to manufacture .. nd sell on Royalty. None but 
lIrst clars lnventlons WIll  be censldered. Address Lock 
:Sox 18. Provtdence. R. I. 

Taft's Portable Baths. Address Portable 
Bath Co .• :56 So nth Street. New Yorl!. cIty. 

To Patentees and Merchants-The manu
facture of any Specialty In quantttl.s would be under· 
taken by Ramlay & Carter. Vulcan Ste .. ", Engine 
Works, Baltimore, Md. 

Rollins' Hoisting Engines, Portable and 
SemI· Portable. D. P. D .. vls . 46 Cort l,ndt St . •  New Yorl<. 

Iron Planers, Lathes. Drills, and other 'fools. 
new and .etond hand. Tully & Wilde. 2) Pl .. tt  St • N .Y. 

The finest Machinery Oils. combined from 
Sperm . Tallow and Lard . suitable tor all machinery. are 
now being fUl nlshed to consumers at from 40 to 75 cents 
p e r  gallon. by Wm. F. Nye. New Bedford. lia>s. RIS 

famous Sperm Sewlnlr MachIne 011 received tbe highest 
award at tne Vienna Exposition . 

Amateur Astronomers can be furnished with 
§��::,.r"b�St��r:: �Oi

e:ls:''J':,���/n�;� 'N ��dress L. W. 

For Sale-Several Screw Machines of dif· 
e1"ent Sizes, cb eap ;  also, a second band Press . Wnte, 

tor particulars. to A. Davis. Lowell, Mass . 
For Surface Pllt.ners. small size. and for 

Box Corner GrOOVIng Machines. send to A. DavIS. Low· 
ell . Mass. 

The "Scientific American" Office, New York, 
Is lIt ted with the Mlnla tnre Eleclric Teltgraph. By 
touching little bu ttons on the de.Ks of the m .. n .. gero. 
Signals are sent to persons In the various departments 
o f the establlsbment. Cbe .. p and ell'ectlve. Splendid 
for sbops. olllces. dwellI ngs .  Worl!.s for any distance. 
Price '5. F . C. Beach & Co .• 26S Broadway. New York. 
Mal!.erl. Send for free tIIustrated Catalogue. 

For best Presses, Dies and Fruit Can Tools, 
BlIss & WUUams. cor. of plymoutb & Jay.Brooklyn.N.Y. 

All Fruit-ca.n Tools,1t erracute,Bridgeton,N.J. 
Brown's Coal yard Quarry & Contractor's Ap

para tus for hoIstIng .. nd conveying matertals by Iron 
cable. W .  D. Andrews & Bro •• 411 Wilter St •• New York. 

For Solid Emery Wheels and Machinery, 
send to tba Union Stone Co •• Boston. Mass .• for circular. 

Lathes. Planers. Drills, Milling and Index 
Machines. Geo. S. Li ncoln & Co .• Hartford. Conn. 

For Solid W rought.iron Beams, AtC., see ad· 
vertlsemeot. Alidre8s 1Jnlon Iron Mllls. Plttsburgb. Pa .• 

for lIthograph. elc. 

Temples " Oilcans. Draper. Hopedale, Mass. 
Hydraulic Presses and Jacks. new ana sec

ond hand. E. Lyon. 470 Gr .. nd Street. New York. 
Peck's Patent Drop Press. For circulars, 

addl esl Milo. Peck & Co . •  Rew Haven. Conn . 

Small Tools and Gear Wheels for Models. 
List tree. Goodnow & Wlghtman.2S CornbI1l. B"ston.M • .  

The French Files o f  Limet & Co. are pro
nounced superior to all other brands by all who nse 
them. DeCIded excellence and moderate co-athave made 
thele goods popular. Homer Foot & Co.; Sole Agents 
for America. 20 Platt Street. New York . 

. Mining. Wrecking, Pumping, Drainage, or 
Irrigating Macblnery. for sale or rent. See advertise
ment. Andrew's Patent . Inside page. 

Buy Boult·s Paneling. Moulding, and Dove
ailing MachIne. Send for circular and .ample of work. 

B . C. Mach'y Co .• Batlle Creek. Mlch .. Box m. 

Winans' Boiler Powder prevents Scale-10 
cts. a day. lavel 20. Practically successful 1. year •• 

Dean's Steam Pumps, for all purposes ; En
gines. Boilers. Iron and Weod Working Machlnery of 
,U descriptions. W. L. Chase '" Co .. 98. 85. 9'l Liberty 
Street. New York. 

Steam Fire Engines-Philadelphia Hydrau-
11c Works . Philadelphia. Pa .  

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to Tully & Wllde, :IO Platt St •• New York. 

For descriptive circulars, and terms to 
Agents of new and saleable mechanical noveltleB,addre88 
rames H. WhI te. Newark. N. J •• Manufac�urer of Sbeet 
and Cast Met.al Small WarAO. 

Emerson's P.atent Inserted Toothed Saws. 
and Saw Swage. See occasional advertisement on out· 
sIde page. Send Postal Card for Circular and Price List. 
Emeraon. Ford & Co .• Beaver F .. lls. Pa. 

Hoisting Eogines. without brakes or clutch
es : one 1eVl r operates the engtne, to holst, lo wer. or 
hold Its load ; simple. cheap. dnrable. ell'ective. Two 
hundred ot these Engines now In use. from the little 
.. Ash H olster." on ste .. mshlps. raising 300 Ibs .• up to the 
Quarry and Mine Holster. raiSing from 6.000 to 60.000 Ibs. 
Send. for references and circular. to the Lidgerwood 
Man'f'g Company. Olllce 165 Pearl St • • New York city. 

Iron Roofing-Scott & Ce., Cincinnati. Ohio. 
Keuffel & Esser, largest Importers of Draw· 

Ing MaterIals. have removed to 111 11'ulton St . N. Y. 
Portable Engines 2d hand. thoroughly over

hauled.at � Cost.  1. H .Shearm .. n. 45 Cortlandt St .• N. Y. 
Vertical Tubular Boilers. all sizes. Send 

tor reduced prici llst to Lovegrove & Co •• Pblla .• Pa . 
Price only three dollars-The Tom Thumb 

Electric Telegraph. A compact working Telegraph ap 
paratus. for sending mes\agetr; makIng magnets. th. 
electric Ilgbt. givtng alarms. and various other pnrposes. 
C .. n be pnt In operation by 'any lad. Includes battery. 
I<ey and wires. Neatly packed and sent to all parts of 
�he world on receipt of price. F .  C. Beach '" Co • • 268 
Broadw .. y. New Yorl<. 

Millstone Dressing Diamond Machines
Simple. ellectlve. economIcal and durable. givtng unl· 
versal satlsf .. ctlon. J. Dickinson. 64 NaBsau St . • N.Y. 

Teleg. Inst's and Elect'l Mach'y-Cheap 
Outllts for Learners. The best and cbeapest ll:lectrlc Ho· 
tel Annunclator-Inst's for PrIvate Llnel-Gas LIghting 
Apparatus. &c. G. W. Stockly. Bey .• Cleveland. Ohio.  

Engines. Boilers, Pumps. Portable Engines 
M .. cblnlsts Tools.I .;H. Shearm .. n. 45 Cortlandt St .• N.Y . 

Automatic Wire Rope R. R. conveys Coal 
Ore. &c . . without Trestle Work .  N o .  84 Dey street. N .  Y 

A. F. Havens Lights Towns. Factories. Ho
tels. and Dwel1lngs with G .... 54 Dey street. New Tork. 

Bet t Philadelphia Oak Belting and Monitor 
StitChed. C. W. Arny. Manufacturer. SOl & 803 Cherry 
St .. Phlladelphla. Pa. Send for clrcnlar. 

Rue's " Little Giant" Injectors, Cheapest 
And Best Boller Feeder In the market. W. L. Chale '" 
Co . •  98. 00. 9'l LIberty Street. N ew York. 

A� B. E. L. will find directions for m.aking 
vInegar on p. 58. vol . so. E� gs can be preserved by the 
pr6ce8s descrIbed on this page. This also answers L.
G . M .wlll llnd a recipe tor dyeing Bilk black on p. 89. vol· 
26 -H. C. H .  can tin cast Iron by the process detailed on 
p. 212, vol . 26.-J. B. E should t ry a quick dryIng oil 
paint for his varnished thread.-J. F • • hould read our 
article on p .  64. vol. 80. on .. IndicatIng St�am Enalne •• •• 

-A. R. and F. H. shonld addre •• luch queries to eni<\ne 
manufacturers.-C. M. can transfer engravings to metal 
by the process of transferring to wood. detailed on p. 
1"8. v o\ .  SO.-L. E.  B .  wl11 l1n d a description of a bone 
tertl1fzer on p . 198. vol. 29. and p .  113. vol SO. Fur mlllB 
see onr advertiSing columns.-L. M .  E .  W.M . •  and C. H' 
F .  will lind the particulars 6f the oll'er of a premium for 
a car coupling by tlte German railway cou federatlon on 
p .  1�, vol . 29.-C. A. S. can mold rubb er by tollowlng 
the dlrecl lons on p. 283. vol. :l1l.-X. L . C .  R. S .  T. should 
send his name and address .-H. & B. will lin d .. recIpe 
tor aqa arlum cement on p . lIO. vol. 8O.-R. F. wl11 l1nd dl 
recti ons for construct i r g  a lun dial on p. 409. vol. SO. 
A sun dIal shows lolar time . whlcb must be correct�d 
for mean time by the fast and slow tables publlshed In 
most alm\nacs.-H. B. B. will lind directions for exter· 
mlnatlng ants o n p .  281. vol. 21 .-G. E. F.  should con· 
suit the booksellers wbo advertise In our columns .  

M. E. T. asks : I s  the force of the powder 
destroyed by puttIn g tissue Daper between the ball 
and tbe powoer ? A. No . 2.  What Is the modus oper· 
andi of loading a p Istol and catching th e b .. 11 In the 
teetb ?  A. A peculiarly constructed pl.tol I s  used . 3. 
Would an Invention for coupling trelgh t  cars when 
.tandlng on the top of the car be o f use ? .\. There Is 
alw .. ys room for a valnable Improvement In any depart. 
ment. 

J. S. F. asks : Ought there to be any differ· 
ence In the cap .. clty for Dulling between two locomo 
tives.one b .. vlng a 24 Inch and tbe other a 20 Inch stroire. 
the cylinders being of luch diameters a8 to contain the 
same number of cnblc Inches. the valve motIon In each 
being proportloual to the stroke. but being alike In 
e, ery otherpartlcular ? A .  Yes. If steam pressure. piS 
ton speed . .. nd other partlcul .. rs were the same In both 
engines. 

J. S. asks : What is the best non-conductor 
of magnetism ? A. An Interval of space. 

W. P. says : I have a boiler 24 feet x 42 
Inches . W .. ter Is supplied by an Injector. I wish the 
water to go Into the boiler hotter ; It  takt. 50 Ibs. of 
st eam to keep up a supply of water. Would It  be prac· 
tlcable to run tbe water from the Inj pctor through a coli 
Into a beater. thence to the boiler. and would It require 
more steam. or would the beater aid the Injector ? A. 
Your Injector cannot be In very good order . If It wl\1 
not work w l th a lower pressure of steam. You do not 
send enough data t o  enable us to answer yonr question 
dellllitely. It tbe use of the heater causes .ddltlonal 
back pressure In the engine. I t  will be a question. to be 
determined by experiment. whetber the heater I. eco· 
nomlcal or not. 

J.H. K asks : How can I estimate the pres
sure of a column of water 25 teet high ? A. Divide the 
he .. d of water In teet by 2 8. and the result will be the 
pressure In the base In pou&ds per square Inch. 

W. C. S. asks : 1.  In the bursting of a 
• team boiler. where the top of the bOiler Is thrown ot! • 
does all the water Instantly lIash Into steam ? If not, 
does the ,..ater that remalOS In the boiler Instantly cool 
down to 211° when the pressure Is removed ? A. A large 
portion of It would suddenly be converted Into steam . 
which mIght carry 011' the remainIng water mechanical· 
Iy. 2. What II the temperatnre of water In a boiler 
worklngunderaverage preasure ? A. Between SOOO aad 
S5O" Fah. 

B. R. K. asks : WhE re and by whom was 
the llrat stean:boat made ? A. There are authentIc ac . 
counts of experiments with lIJIlall steam vessels In En· 
rope. as far baC l< as 1698. The tirst practical steamboat. 
on the authority of Mr. Woodcroft. was the Charlotte 
Dundas. built by Symington of England. In 1801. R.gu· 
lar steam naVigation. tbat II. the running 01 a steamer 
regnlarlv. CarryIng pas.engers and freight. was ell'ected 
In America In 1807. by Fnlton .  and In England. In 181�. by 
BoU. Yon wllU lnd these facts. and many others of In· 
terest l n  this connectlon. lmpartl .. Uy st .. ted. and In gen· 
eral well autbentlcated. In Woodcroft·s " Sketch of the 
Origin and Progreaa of Steam Navigation." 

F. H. asks : Why is a common flat iron 
caUed a sad Iron ? A. Possibly from an old north of En
gland word " sad." applied to anything heavy. 

B. asks : How can spiral steel springs made 
of bars l( an Inch square be galvanized WIthout destroy' 
Ing the temper ? What would be the result of harden· 
Ing tne sprlugs before galvanizIng. and upon withdraw· 
Ing them from tLe galvanIzing bath and plungIng them 
Into cold water ? Would tnls harden them If not pre· 
vlously hardened. the heat o f  the galyanlzlng tank 
being probably under 7000 Fah. ? Could the telllper at· 
terw .. rds be dra wn to tbe requisite pOint. and If so . by 
wbat process ? A. We think the best plan would be to 
plate them by means of a battery. 

B. W. asks : Can you inform me how Phil
adelphIa Ice cream Is made. and why It Is dlll'erent from 
Boston Ice cream ? A .  The dlllerence Is  due to the fact 
that genuine Philadel phIa Ice cream Is made ont ot th� 
purest and richest materials .  

J. B. E. asks : How can I dye ivory and get 
a nice clear led color ? A. Use bichloride of tin for 
the mordan t .  Aft er havlng-steeped the Ivory In this a 
short time. Immerse In a bot solution of Brazil wood or 
cochineal. 

E. H. M. asks : How are toy balloons made ? 
Are they of IndIa rUbber or gnn cotton ? A. The rubber 

bagl are Imported from Paris. and they are merely lIUed 
here with pure hydrogen . 

E. L. asks : How can I prepare paraffin 
whlch mel's at a temperature of from 95- to 100° Fah .? 
A. By removing In the course of the distillation tbose 
hydrocarbons of the parallln series which have a lower 
melting pOint. 

J. B. H. asks : 1.  Is there any cure for hy
drophobla ? What Is the best thing tor a person to do 
when bitten by a mad dog ? A. The victims are com· 
monly treated by dOling with whisky. 2. What can I do 
with my dogs to prevent them from goIng mad ? A. Tie 
.tones around their necb and put them under water. 

B. & S. say : We are running a 10 x 18 
Inches engine at 220 per minute. with a ttibular boiler 12 
f�et long and 52 Inches In diameter. Tbe average press· 
nre of steam by gage Is SO Ibs. We take the ste .. m from 
a cast dome with a lafety valve on top ; tbe orifice Ir. 
boiler for dome Is 5 Inches In diameter. the steam sup· 
ply being 2� Inches. The boiler foams very mUCh. run· 
nlng mud and dirt tbrough engine. cnttlng valve. valve 
seat. and cylinder rings out In a few days' ron . One 
party says that If we put on a ateam dome 24 Inches I n  
diameter and take steam froll1 that. It will obviate thp 
dllllculty. I. this so P Another say. that a snrface 
blow·oll w1ll be all that Is npeded. A. You do not send 
quite enough data . It would seem. however. tbat the 
orillce In the boiler for tbe dome Is too sm dl . We think 
It  quite probable that a larger dome. properly cOBnect· 
ed. would remedy the trouble to some degree .  But we 
think It would be de.lrable for you to get a feed water 
he.ter (of which there are sevoral ln the market) that 
will remove the sreater part of the dirt from the w .. ter 
before It lIoes Into the boiler . 

W. F. S. asks : Which is the best form, lor 
accnracy. tor the Inside of a spIrit level tube ? Should 
It be a right Une or a cnrved one ? A. It 18 necessary 
that the tube should be curved . 

E. W. S asks : W ill you give me the phil· 
osophy of .. blo wing up " ?  If a person lies down on his 
b .. ck. upon the 1I00r. holds himself perfectly stili'. cross. 
es his han ds so as to get his arms out of the way. and 
Inhales all the alr he possibly can : ana three. touror 
more pe"ons stand around hIm and at a gIven signal all 
r aise Ihelr arms and take a full breal h.  then low .. their 
arms. at the same tim .. expelling all the air from their 
lungs upon the person lying upon tlte 1I00r : wi th their 
Index linger they oau q nlckly raise him &s far a. they 
can reacb. A. We think that the blo wing up process Is 
chielly elllcacious In making all the litters act In unIson 
It mu.t be evident that I f  four p ersons 11ft a man. each 
one sustains about one tourth of the 11 eIght upon one 
linger ; so tbat. It this weIght Is not perceptible. It 
would seem to be due to the Imagination. 

N. F. A. asks : What is the best for a per
son to read for general Improvement ? A. It woufd be 
well for you to get a rellanle cyclopedia. which w1ll be 
a very good work for yeu to read. for useful Informa · 
tlon Yon w111 11nd In It replies to most of your other 
queltlons. which are quite similar to many that have 
recen tly been an.wered In our columns. 

S.H.asks : 1 What should I read besides the 
SCIBlSUl'lO A.XEBICAN In order to know what has been 
In vented or discovered In any particular lme ? A. The 
patent records of dlll'erent countrlu. 2. Is there a re ·  
ward oll'ered tor plans t o  Improve tbe mouth of the Mis. 
slsslp pl ? A. No. 8.  Suppose that a pair of birds were 
placed so that they could not see o ther bIrds of their 
kInd. Would such birds build nests like their parents ? 
If so. wbat 18 the philosophy of such knowle�ge ? A. 
They would. The phtlo.ophy ot their action we cannot 
explain. 4. Can Iron be melted by eun gl .. ses ? Wby are 
not snch glasles m ore In use for heating purposes ? A. 
Yes. bnt It II not generaUy a convenIent metbod. 5. 
What will prevent magnets from attracting Iron ? A. 
"Ve do not know of anything. 6 .  Will magnets wear 
out ? A. Yes . 

C. S. A. asks : 1. Which is the stronger, 
wire rope or the same welgbt of Iron made Into a solid 
rod of the same lengt h ?  A. Tbe former. 2. Is there 
any .ubstance that w1ll make more gas .  at a less cost. 
than ordinary blastlnll powder ? What will make the 
most gas In the shortest time ? A. These q�estlons are 

too Indellnite. 

E. asks : Why are gunpowder engines not 
In general use ? A. Gunpo wder engines are too expen· 
slve to run to compete successfully with steam enilines. 

F. H. T. asks : Is there a substance (pro
duced ln making gss from co"l) which Is somewhat like 
lime and Is oomposed In a great part of carbon ? A.N O. 
2. Is there a proce .. for plating steel on cast Iron ? A. 
We never heard of any. 

J. H. A. asks : Is there any law that requires 
a man who runs a steam lire or stationary engIne to 
have a certillcate P A. There II no United Statee law. 
Moat States. however have lo,al lawl on the subject . 
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F. C. S. asks : What examination must a 

perlon pa.1 to get a IIcen,e to run an engIne ? I bave 
made the steam engine a study. and feel coavlnced that 
I could ron one and l ake good care of It. but I htar that 
examIners often try to confuse young applicants. A. 
Tne laws vary somewhat In the dlll'er.nt States. But so 
f .. r as we know. the examInation requIred for license to 
run a small engine relates principally to the care and 
maLagement of the boiler. 

P. S. S. asks : Is Cornell University a good 
school for mechanical engineers. and. all other tblngs 
being equal.would It be more advantageous for me to go 
there and stndy for a mecbanlcal engineer than to enter 
lome IIrst class machine shop ? A. You will need In
Itructlon at such a school. and practice In the shops 
also.  We think It would he well for you to take such a 
caurse lIrst . 

J. M. asks : Are there any high pressure 
engIn e s  on steamera running bet ween Liverpool and 
New York clty? A. No. 

W. S. D. says : How can I make a glass 
elobe Into a globe mirro r ?  A. Melt together 1 oz. cl ... n 
lead and 1 oz . of lIne tin In a clean Iron ladl. ; then 1m· 
mediately add 1 oz. bIsmuth. Skim off the dross. reo 
move the ladle from the fire. and before It sets add 10 
ozs . qUicksilver; now sUr the whole carefuUy together 
t .. klng care not to breathe over It. as the fumes of mer· 
cury are very pernicious. Pour thIS through an earthen 
pipe ID� the glass globe. whiCh turn repeatedly round. 

J. B. S. says : 1.  I have a four inch whistle. 
which. when set at Its hlghelt pitch. does not give sat· 
Isfactlon. I propose to put a trumpet on It ; of what 
material should It be m .. de ? Will galvanized Iron do. 
or tin. If painted ? A. G .. lvanlzed iron will answer. 
but the best material I s  brass. 2. Shonld the small end 
be closed ? A. By aU means close the small end . 8 .  
Ho w close around the whistle should It lIt ? A .  If we 
fully understond your queatlon. the closer the lIt the 
hIgher will be the pitch . 

H. P. asks : Why is it that pork shrinks 
from the bone when boiled. If It Is klllealn the decrease 
of the moon ? A .  Thle Is a p opular faUacy. 

J. R. L. asks : Would it be practicable for 
an amateur tourist In a trip around the world to use to 
advantage photographic Implements and materials. In· 
stead of sketching. for the puroose of secnrlng pIctured 
of the objects of Interest and beanty he ml�ht mee t ?  
Would It require specIal care and arrangements to adapt 
such picture. to the stereoscope ? A. There Is a great 
number o f  amateura. wtJo travel to every part of the 
world and take excellent photo plctnres. and that too 
wltb all their apparatus .contalned In a box no larger 
tban a small valise.  

R. A. asks : Is water an element in a scien. 
tlflc sense ? It not. what combination Is It ? A. Water 
le a compound of two e lements. oxygen a nd hydrogen. 
In the proportion o f  8 parts by weight of ox}gen to 1 
part by weight of hydrogen . 

W. D. S. asks : 1. How can I make the 
green and the gold lacqner with which tbey lacquer 
clocks. and how Is It applied ? A. For gold lacqner. 
take of seed lac 6 OZ8 • • amber and gum guttill. eacb. 2 
ozs .• extract of red sandal wood In water 24 grains. 
dragon's blood SO grains; oriental saffron 36 grains 
pounded glass 4 ozs •• pure alcohol 86 ou. Grind the am· 
ber. the seed lac. gnm gutt",. and dragon's blood on a 
porphyry; then mix them with the pounded glass. and 
.. dd the alcohol (after forming with It an Infusion) and 
extract of sandal wood. The varnlln mUlt then be com· 
pleted as before; the metal artIcles are heated,and those 
which will admIt of II  are Immerled In packets : the tint 
of tbe varnish ma,.'be varied by modifying the dOles of 
tbe coloring substances. F or green.use any green trans· 
parent vegetable color. mixed with the above. 2. With 
wblch cement can I mend IIlals ware ? A. Use diamond 
cement. 8. Wbat mixture can I use t o  stop cracks In 
walnntfurnlture ?  A .  Take equal rarts of beeswax and 
sealing wax and mix them by meltIDg them together. 
or dissolve In alcohol. Color. with umber. 4. How I. 
the glldlng.done on toilet sets and on furniture ?  A. 
Uae yellow sheUac v .. rnlsh In the desired pattern. upon 
which lay the gold leaf. 

C. H. M. asks : Which is the healthiest 
State In the Union ? A. That State In which the great. 
eat regard Is paid to religion. law. and education . In 
reapect to phYSiCal advantages. most are In the 1Irst 
rank. 

G. D. F. says : Water boils at the sea level 
at 212°. Here in Argenta. Montana Territory . It holls at 
200° .  Does the altltnde all'ect the degree as marked on 
the thermometer. or Is It the pressure of atmor phere 
only which all'ects the boiling ? A. Water aoes not boll 
unt11 the ten.lon of the vapor formed by hf Btlng It Is 
greater than the atmo.phere·s pre.sure . At the sea 
level. where the pressure of the atmosphere Is about 15 
I bs. per square lach. the waler must be heated to 2120 
before Its vapor has sulllclent tenSion to overcome this 
pressure. At Argenta. where you are so much above 
th e .ea. and have a much I.ss depth of atmosph.re 
atove you. tbe preasure Is not so m .. ny pound •• and the 
bol\lng point Is correspondingly lower. 

H. W. G. says : 1 .  Please give me the an
alyal . of crude c .. rbolla acid or d.ad 011. A. CarbOlic 
acid consfsts of 12 atoms of carbon. 6 atoms of hydro· 
gen. and 2 atoms of oxygen. The less volatile portion 
ot the lIulds produced by dlstHatlt)n of coal tar con. 
taln considerable quantities of thl • •  ub.tance. It may 
be extracted by agit.tlon of the coal oils (boiling be. 
tween SOOO and 400°) wIth an alkaline solution. The lat· 
ter. separated from the undissolved portion. contains 
the c .. rbollc acid In the state of carbol .. te of the alkali. 
On addl l \on of a minerai acid. the carbOlic acid Is lib·  
erated. and rises to tbe SUI face In the torm of an 011. To 
obtain It dry. recourse must be had to dIgestion with 
chloride of calcium. followed by a new rectlllcation. If 
required pure. only tbat portion must be received which 
bolls at 3'10°. Commercial carbolic aCId Is generally 
very Impure. Some specimens do not conlo1n more 
than 50 per cent ot acids soluble In strong solution of 
potash. The Insoluble portion contains naphthal'ne, 
lInld bydrocarbons . and .mall portions of chInoline and 
lepidine . �. Are there any fertilizing pr'lpertlel In It. 
and If so In what proDortlon ? A. We have never heard 
of It. use as a fertilizer. 

J. J. allks : If there is any substance that 
can be uoed as a lIux ln meltlag Iron. that wtll answer as 
a lubstttute for limestone ? A. Otber substance •• like 
caustic loda or Ouor .par. can be used. wben certain ob· 
jeetl are to be obtallled • 

L. H. 8ays : On p. 267, vol. 20, one per cent 
of carboliC acid Is recommended for remoring green 
moss from brown stone stoop.. How much 18 that to a 
quart of water ? I have a house with white marble .tooP. 
.ms. etc . Will the above remove the dl.coloratlons . 
alto the Iron rost ? A. Seventy·tive IIralns to a quart. 
It will partly remove the dlsct'!oratlonl but !lot the 
Iron rust. 
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J. R. S. asks : Can you tell me how glass is 

made for a mlcrosc�pe ? Can I melt and pour It Into a 
mold? A. You could not make a lens suitable for o ptl· 
cal purposes by melting glass and pourIng It Into a 
mold. GlaBs for such purpo.e. has to be of wonderful 
uniformIty of struc'ure, .  and ground with exqulilte 
care . 

R. I. B. asks :  1. How can I dissolve com· 
mon India rubber and then restore It  to It. former b .rd· 
ne •• ? A. Cut 2 Ibs . of cao utchouc Into thin, .man 

II ce s ; put them 10 a ve.sel of t loned Iheet Iron, and 
pour over 1Uo 14 Ibs .  ot .ulphtde of c.rbon. For the 
promottou of .olutlon, place the vessel In .nother con· 
t.lnlng w.ter prevIously he.ted up to about 860 F.h . 
The .olutlon wl1\ t.ke pl.ce promptly,and the tluld will 

hlcken very soon. 2. Is there .o y cbemlcal Ihat wtll 
curl human haIr without Injurlog lt ? A. We do not 
know ot .ny. 

A. C. R. asks : 1. Is electricity instantane
ous ? A. No. Its velocIty Is 288,000 miles per secoud 
2 .  It t w� bodle., one beavy aod one light, are dropped 
from a tower or any hlgb poln t, wblcb of tbe two will 
strIke tbe ground tlr.t ? A. If th e bodle • •  re the •• me 
I n  exterior .Ize, tlie heavIest body will tlrat strike tbe 
groun d. 

J. G. asks : I. How can I make an electri
cal conden ser ? A.  Wltb sbeets ot tlo foll. Tbey .re t •• · 
tened on two sIdes of a band ot oiled Silk, whlcb Insu· 
ate. tbem, formIng tbu. two co.l mgs ; 'bey are then 

coUed sever.1 times round e.ch other, .nother band of 
sill< beIng Int.rposed between tbem . 2. How Is tbe In
duction coU connected with It ? A .  One of these coat· 
Ingo. tbe posltlve, ls connected wIth the blodlng screw 
whlcb receIves the current on emerglog from the prl
m.ry wire ; .nd tbe otber. the neg.'lve, Is  conoected 
wltb tbe blndlog screw which commull1c.te. with the 
commut.tor .nd tbe b.ttery. 8. In Mr. A. L.dig
.In·s electric I.mp. wIth only 1 carbon pOint. wh.t 
gas does b e  supply after having exhausted the air 
from the tUbe ? A. Pure hydrogen wl1\ answer. 4. If 
I connect one wIre from tbe macblne wIth tbe car 
bon . wbat must I do with the otber wire ? It atanda to 
reason tbe current will not tlow If the circuit be not 
complete. A. Connect your wIres to either end In ouch 
a manner tb.t t� c .. bon completes the cIrcuit with 
both poleo o f  theb.ttery.  

G. S. T. s8oys : I recently found th80t a light
nIng rod vendor wa. usIng for conductors tubes made 
of corrug-.. ted tbln sheet copper. and tbat he attaob.d 
tbem to bUI ldIngs by nailing strIps ot sbe.t..zlnc around 
them In stead of passIng tbem tbrougb Irl.s8 Insul.tor •• 
claImIng tb.t. tbeugb glaas wben dry mlgbt be so used. 
yet wben wet. It was of l ittle value and not to be re
lied on. Is tbls so ? A. Insul.tor • •  re of no use.  Tbe 
metbod of .tt�chmeut de.crlbed I. correct. Tbe Im
port.nt tblng lm applytng ' a  IIgbtnlnJr rod Is to have a 
I.rge extent of conductIng material at tbe ba •• or ter
mInal of Ihe rod to tbe ground. See reply to another 
corre.pondent laat week . 

G. C. R. asks : How are the aniline COIOIS 
• ald to be procured from coal t.r made ? A. Coal tsr 
colors are made fr<>m anlllne. carbolic or phenlc acId. 
and napthallne. bodiea obtained dIrectly or Indirectly 
from Ihe dlstll.tlon ot co.l. Tbe red ••  sucb al magen
ta. are obtaIned by the action of blchlorldes of carbon. 
tIn. or mercury on anlllne. and the purple •• aucb as 
mauve. by tbe action of oxydlzlng agent., a. bichromate 
of potasaa . 

S. G. Jr. asks : How is the-bSlII1titul crystal
lzatton upon water coolers and on braSH matbemat�cal 
Instrument. produced ? A. By exposIng tbe metallic 
surface Cor a few momenta to nItrIc acId. 

G. E. P. asks : How can glucose be distin
guIshed from cane alrop ? A. The easIest metbod I. by 
tbe aaccb.rlmeter. 

B. W. M. asks : 1.  What is the alloy for 
wblte meta1 for harne.s ca.tlnga ? A. Melt togetber 1 
lb . brass. 1 �  ozs . apelter, and 1 oz. tIn. Your otber 
questIon I. illegIble. 

J. E. L. asks : What will keep Russian iron 
from ru.tlng and beCOming dl.colored durIng tbe .um· 
mer .eason ? A .  Immerse In a .trong .olutton of car
bonate of .od ... out of contact with air. Or co.t thor· 
ougbly wltb black lead and keep In a dry place . 

D. asks : What colored veil will afford the 
tbe best protection to tbe complexion ? Of course an 
ImmedIate solution would be fumlabed by a knowledge 
of tbe colors whlcb Intercept In the greateot measure 
the actinIc or cbemlcal ray. of tbe .un. I know thst 
yellow pos.esse. tbl. power pre-emlnently. but a. lt Is a 
hue wblcb would .c.rcely be tolerated for tbe purpo.e 
o f  a veil. I would like to know whether there I. any less 
vivId tint wblcb could be used with .Imll.r e1l'ect. Blue 
muat be partlcnlarly Injurlou., judging from the foct of 
Its InvarIable uoe as a sbade to photographeu' skylight. 
where tbe tr.nsmlsslon of tbe .. ctlnlc raya of the .un Is 
ab.olutely Indlsp�nsable. Please also Sl ate the e1l'ect 
ot tbe gray veils now so much In use . A. The grey 
veils will prob.bly aerve aa wen as any for obt.lnlng 
tbe object desIred. 

E. P. H. asks : Can you give a recipe for the 
m.nnfacture of .. sympathetic Ink wblch will fade com
pletely In • •  bort tlme after beIng developed. and wblcb 
c.nnot be re·developed ?  A. There Is no Ink fultllllng 
all these condItion • .  

O. F .  M. says : I h80ve set u p  a page o f  type 
.nd I ... uld like to t.l<e a .tereotype or electrotype 
plate from It. Ho w shan 1 proceed ?  A .  To .tereotype : 
Paste together a pIece of tIssue paper .nd a pIece of 
printing paper. and lay on tbe type (with the tIssue 
paper n ext the metal) whIch mu.t be well oUed. 
Cover the paper wltb a damp rag. and beat on to Ibe 
type evenly wIth a hard brusb ; then add tbree other 
tblckne •• ee of solt paper. pasted. and beat a. before 
.fter adding each pIece . Back up wlt b  8tl11 paper. Dry 
under a m"dpr.tc beat. and take 011' the paper mold. 
You c.n readily arrange tbl. m(lld for c.stlng. but a 
met.1 m.trlx. properly con.tructed. can be cbeaply ob. 
talned. To electrotype : Take a caat In pl.ster of P.rls. 
brush plumoalfo Into tbe matrix. and plate In a copper 
galvanIc bath In the u.ual way. 

A. B. aske : 1. Why does lime water, when 
breatbed on, become opale.cent and wblte, lIke milk ? 
A . Because the breath contaIns carbonIc aCid. and Ibe 
carbonic acid uutte. wltb tbe lime to form carbonate of 
lime or chalk. 2. Wbat I. pboloersphers' paper made of , 
and why doe. It become black when expo.ed to the lIgbt? 
A. B�cau6e It I. covered wIth . wa.h of chlorIde Of all. 
ver. wblch blaCken. by exposure to the light, 

S . .. sks : 1. Wh80t would be the temperature 
of a body In .oace. removed from tbe Intluence of I he 
lun ? A.The .. b.olute zero I. e.tlmated to be -4900 Fab. 
2.How can common factory eotton cloth be rendered wa
terproof and transparent, to be used Instead of glas. 
for protecting plant. ? A. Try Canada balsam and 
rectI lied turpentine. equal parta. 8. Can chronic dya
p eplla be cured? A. Yel. 

G. S. B. s8oys : I am constructinll' a machine 
In which I requIre to use an electrlcspark.and wl11 bave 
but a small place to spare on my machIne for It. Wbat 
can I ule to give me a .park that I can conduct to tbe 
end of a rod on the prln.lple of Ibe electric ga. lIghter ? 
I prefer .omethlng tbat wl11 work promptly with very 
little frIctIOn • •  nd tbat can be made che.ply . Wbat 
two bodle. brought In contact by trlctlon will be che.p
ut .nd give the large.t spark ? A .  Att.cb a .hallow cup 
of brass on tbe under Ilde to a copper rod of the re 
qulred length ; the en d from wblch tbe spark I.  to b. 
drawn sboultl be sharpened down and tipped wltb 
platInum. In the cup pl.ce a smooth tlght·tlttlng pIece 
ot bard rubber ; for your mov.ble dIsk u.e buck.klns 
convenlently .tretcbed and monnted. FIn e oiled silk 
may be . used In pl.ce of the buck.kln. Thl • •  n. wera 
both queatlon • .  

M. O. M. O. B. says : I wish t o  study min
eralogy. Wb .t w')rk would be the best tor a begInner ! 
A. Dana's uMineralogy" is the standard work . See our 
advertl.lng column . for bookseller.' addre •• e • •  

L. says : 1.  F. H. H. asks why does water 
form an exceptIon to the I.w of contraction by cold . 
( would a.k. doea I t ?  A. It contract. until  tbe tempera· 
ture bas fallen to 89 '4°. and then exp.nds un ttl It bas 
reacbed tbe freezing poInt. and I. convertell Into I c e .  
2.  A . t o n e  j . r  tllled wltb melted lard a n d  k e p t  until 
cold WAR found to be cracked from top to bottom. Was 
It the exp.nslon of the lard. or waa there . cbemlcal or 
mechanlc.1 mIxture of w.ter .u1IIclent to cause tbe 
bursting of tbe j.r ? A. The jar waR cracked by tbe 
cau.e .bove n.med. • c C. L. asks : What is the best method of 
preparIng a composItion for plating metal. wltb gold ? 
A: Tbe be.t method Is tbat of el ectro·pl.tlng. For 
plating wIthout a battery. see p. 881. vol SO. 

A. W. M. asks : 1. What must be the lene-tb 
o f  tbe rafte.r. of a b ou.e • •  o tb.t the .blngles may laot 
•• long al po.slhle. the wIdth of tbe bou.e beIng 43 feet? 
A .  About 2S14 feet will an.wer very wen. 2. In a com
blnation of movable pulleys. the Inclination of the rope. 
being at any angle. required t o  tlnd the power. the 
welgbt and tbe number of pulley. being given ? It I. 
understood tbat the rope. are n o t  parallel. and tbat 
tbere Is more than olle pnlley. A. In such . ca.e the 
rel.tlon between tbe po wer .nd weIght will generany 
vary at every po.IUon of the welgbt • •  Ince tbe anll'le. of 
the cord. wl11 be continuany changing. But Ibe rela· 
tlon c.n be found for'any posItIon. by calculating tbe 
relatIve dl.tance. moved over by the power and weIght 
for a slight dl.placement. 8 Tbe are. of tbe pl8ton of 
a hlgh pressure engIne Is 1,200 .qnare Incbes. tbe lengtb 
of stroke 8 feet. and the pressnre of steam upon tbe 
.qu.re Inch of the pl8ton Is � lbl .•  tbe nutr.ber o f s troke. 
per mlnute beIng 18 ; requIred the number of cubic feet 
of water wblcb tbe e o glne will ral8e from a mIne S50 
feet deep. tbe frtction beIng 1 l b .  per .qu.re Incb plU8 
the pres.ure of tbe .tmo.phere ? A. You will tlnd an· 
.wer. to tbls que.tlon on p . 64, vol. SO. on Indlc.tlng 
Iteam engines. and on p. 48. vol.  29. Oil the frIctIon of 
water In pIpes . 

G. S. D. says : A friend of mine bought a 
ring. with . 8tone In It c.ned aqu.marlne . Tbe atone 
Is cut Itke a diamond and la very cle.r ; It cuts gla •• ,bot 
not very well. What I .. tbe v.lue of tbe .tone ? It Is 
about the sIze of .n ordInary white be. n .  A. The 
name of aquamarIne Is applied to a blula b  green variety 
of beryl. on account of It. resemblallce to tbe color of 
tbe .e.. If It I. a genUIne aqu.marlne" It ouaht. to 
.cr.lcb gla •• re.dlly. 

W. B. P. asks : 1. How can I m80ke a hydro
electrlc.1 m.chlne ? A. Use a .m.l1 ateam boller. ln.u 
I.ted from tbe greund by gla.s plllar. . The steam Is  
allowed to esc.pe trom a number of jets agaInst a num
berot Ib.rp met.llIc polnta . �. Wlll sucb an apparatus 
m.ke cbemlc.1 decompo.ltlons ? A. No . 8 . . Suppose j 
have . battery of copper .nd zInc. and In.tead of joIn
Ing copper to zinc. I JoIn copper to copper and zInc to 
zinc ; would It not make a quantity cnrrent. jolnlng In 
tbe u.ual way makIng ao Intenle current ? A .  Yes. 4 .  
WInd Impedes heat and sonnd; wlll lt Impede light ? A. 
It will not Impede lIgb t .  5. How can I obtaIn oxygen 
from tbe oxIde or .ulpbate of oxIde of zinc ? A. It 
could not be obtained from either In an uncombIned 
.Iate. 6 Would clay or brick be poroul enough for the 
porous cup In a voltaIc battery ? A. No ; be.ldea. the 
acId would act ou It. 7. If I nail tho copper and 
zinc together on a piece of dried wood. would the bat. 
tery work ? A. Yes. by runnlug a wire from one to tbe 
other .o as to complete the clrcnlt. 8. How c.n I make 
a croclble out of bone a.hea ? A. By compressIng the 
bone •• hes lnto a mold of ,he desired form. 9. In wb.t 
number of tbe SCIJ:NTIFIO AHIlRICAN wa. tbat recIpe 
lor mendIng rnbber boots ? A. See p . 20S. vol. SO. 10. 
Will rubber tubea do to convey cblorlne In ? A .  Ye •• � ut 
they .re rapIdly decomposed. 11. Wblcb will break tb e 
quIckest by heat, tblck or tbln cblmneys for I.mps ? A .  
ThIck one. . 12. Can I prepare oxygen from the specI
men I enclose? A. Your specImen is oxIde of zinc. See 
.n.wer to No. 5. 18. Are not chlorbydrlc and hydroCblo. 
ric acldB the .ame as murtatlc acId ? A.Yes . 14 Are pot . 
a.h and pota.sa the same. and tbelr salts. sucb a. chlo
ater of potassa and chlorate of potaob. Identical ? A. 
Yes. 

H.T.H says : I have a roof covered with can
vas that wa. I'alnted several ye.r. ago .. The paint I. 
broken In many place •• and I wl.b to remove the old 
paIn t .  Ho w  c.n It  be done wltbout damaging the can 
vas ? A. Use benzIne. 

-

N. p, L. says : I have an overshot water 
wheel whlcb doe. not give a. much power a. I want. 
Can I put In an engIne, and belt on to my main shaft to 
run with my wheel wltbout bavlng the .peed ot both 
regulated alike? Will tbe engine a •• lat the power Of tbe 
wheel without botb runn Ing at tbe .ame .peed ? A. It 
would be better to arrange the en gIne so as to drive & 
portIon of the machinery separately. 

R. A. sayS : I am building station8ory en
glnes wblch are uled for saw mill •• etc .• and I am trou ,  
bled with theIr pounding. They 8trlke bard OB. turnIng 
,be centera . A. We could not tell you tbe remedy wltb
out . per.on.1 examInatIon. An experl.nced engineer 
coo1d readily tlnd the trouble and the mean. of pre. 
ventlng t t .  2. Can you recom�end a good practtcal 
book on tbe construction of modern stationary engine. 
adapted to saw and grl.t mllli. etc. ? A. There Is no 
�ook publlshed Buch as you apeak of. It baa yet to be 
written. 

R. F. B. P. asks : Is & man who uses his 
right h.nd at end of tbe ax. sbovel.  or sledge bamm�r. 
and hIs left applied to tbe center of the handle, a right 
or left hallded man ? A. Blghthanded. 

MnmBALs, BTO.-SpecimeDi have been reo 
-'8ived from the following correspondents, and 
oxr.mined with the reaults stated : 

A, H. S . -Two are Iron pynte. .  On e Is copper py. 
rt I n . - C . S . " F. O . S.-It I6 magnellc oxide of lron ._ 

H. M. F.-The little scalel are kaolinite. whleh I. a hy· 
drou. allIcate of alumlna.-A. S.-The atone Is valuable 
for some purpo.e.. It I. found In quarrtes.-F. C. K .
It I. galena or sulphuret of lead. and cont.lns 87 pr r  
cent o f  lead.-J . B. N.-It I s  Iron pyrttes. and I .  nol 
worth workin g  as an ore of Iron.-R. W. Z .-No . 1 II 
band.d arg1111te or clay rock. No. 2 1s mlcaceou. oxldr 
of Iron. No. 8 I.  actinolite. a .tllcate of maguesl. and 
IIme.-W. F.  S.-Partlal1ydecayed wood. covered wItb 
• variety of vegetable mold.-E. P.  H.-It Ie a line clay 
containIng . I.rge amouot of hydrated yellow oxide 01 
' ron. It would probably repay yo u  .0 have tb e numerl· 
cal percentage of Iron determIned • •• It would be neCfS' 
sary to dO .O before Its market v.lue could be deter· 
mIned. A .  M . B.-It I8 tlbrous selenlte . wblch I • •  n.
tlve crystallzed sulpb.te of IIme.-J . S .  W . -It Is a tlnp 
sand. and mlgbt be .dv.ntsgeously o.ed 10 some case
• •  a pollsblog powder.-R. M . -It Is not Iron pyrite • •  11 
I. blend. or sulphuret of zlnc.-J. D. W . -They art 
sman cry.t.l. of qn.rtz, When of large sIze .nd·per· 
fect. they are Interesting a8 mlner.1 s p e cimen • •  aod. 
when cut,are of some value as ornaments.-W. F .  s.
No . 1 & 2 are very lmpnre limestone .  If polished. the} 
mlllbt an swer for ornamental purpo.e • .  No. 8 Is a varl· 
ety o f  plpeclay. No.4 Is gra y clay .-W. P . B .-No.1 Is . 
variety of k.olln. No. 2 dId not come to band.  No . 8 
Is cryst.llIzed carbonate of lime or calclte.-G . M. H. 
-No . 1 Is greeutene. No . 2 ls Iron pyrite. and galen • .  

No. 3 contaIn. blende or .ulpburet of zInc. No. 4 1s de· 
compo.ed t.lcold scbl6t .  NO . 5 la carbonate of 11m_ 
and Iron.  Tbe last. If  In 'suMclent quantity, mIght 
be u8ed In Iron manufacture. 

E. F. T asks : How can I print on gelatin ? 
-J . E. B. asks : Wbat I. tbe best staIn for st.lnlng pop
l.r cIgar boxeR ?-H. M .  G .  alk. : How c.n I amoke 
bottons ?-S. V. ask. : Wh.t w\l1 remove wan paper thaI 
has been put on wltb gum arabIc dIssolved In vInegar 
.nd co pal varnlah. without .talnlnll the paper ? 

COllttltUNICATIONS RECEIVED, 

The Editor of the SCIENTIFIC AMERICAN 

IoCknowledges, with much pleasure, the reo 
ceipt of original papers and contributionf 
apon the following subjects : 

On Eremacausis and Cremation. By H. H. 

On a Curious Freak of Nature. By C.H.M. 
On a Californian Chute. By J. J. G. 
On the Sun's Attraction. By W. B. 
On Gravitation. By H. B, W. 

Also enquiries and answers from the follow· 
ing : 

H . B. B . L .  V.-J. F .-G. B .  S .  
Correspondents I n  d11rerent part. o f  tbe country a.k : 

Wbo sells the best draw Ing Instruments ? Where can 
bOY8' cbemlcal apparatus be obtaI n e d ?  WIlO make. 
c.rd railway tickets. as used In Europe ? Makera of the 
.bove articles wlJl prob.b'y .... romote their Interests by 
<dvertl.lnll'. In reply. In the 1I0lllNTIPIO AlmRlCAN. 

Correspondents whose Inquiries fall to appear .hould 
repeat them. It not then publlsbed. tbey may conclude 
tbat. for good reason., the EdItor declines them . Tbe 
addre •• ol tbe wrIter .hould always be given. 

SeVeral correspandents request UB to publisb rep lief 
to theIr enqulrle. about tbe patent.blllty of tbelr ID ·  
ventlon •• etc.  Such enqulrl •• will  only be answered b) 
letter. and the parties ohoo1d give tbelr addresaes. 

Correlpondents who write to aak the addles. of certau 
manufacturera. or where .pecltled articles are to be b.d 
01.0 those having goodB for aale. or who wllnt to tlno 
partlletl. ohould lend wltb their communIcatIon. at 
&IIlount .uMclent to cover the cost of pnbUcatlon undel 
tbe head of .. BUllnea. and Peraonal." whtch Is apecl.11) 
1evoted to IUch enqulrlea .  

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letten Patent of the United State. 
WERE GRANTED IN THE WEEK ENDING 

May 5, 1874, 
AND EACH BEARING THAT DATB. 

[Thoae marked (r) are rel •• ued patents. ] 

AI.rm. antomatlc tlre. Lehnl. _I al . . . . . . . . . . . . . . . .  1110.660 
Alarm box. telellrapblc. Be.mer .1 al . . . . . . . . . . . . . .  150.5 18  
Alarm, burglar. E .  C .  Barton . . . . . . . . . . . . . . . . . . . . . . .  1�P.l\f8 
Alarm. tIll. F.  C. and E .  O. Frink . . . . . . . . . . . . . . . . . .  150,5!18 
Auger. earth. R. B. Palmer . . . . . . . . . . . . . . . . . . . . . . . . .  150.601 
Axle greale. p.ckage for. J. G. Hucks . . . . . . . . . . . .  150.472 
Baby walker. C10nen & Moll . . . . . . . . . . . . . . . . . . . . . . .  150.098 
Barrel •• follower for brine. G. E. Webber . . . . . . .  150.499 
Ba.ket. S. F.  Mayn.rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.424 
Bedstead. oofa. E. E Dette . . . . . . . . . . . . . . . . . . . . . . . . .  150.404 
Belt and pulley ge.rlng. S. Dunfee . . . . . . . . . . . . . . . .  150.655 
Binder. temporary. H. A. Bebn . . . . . . . . . . . . . . . . . . . . . 150.891 
BInder. temporary. E. W. Bnl1lnger . . . . . . . . . . . . . . . . 150.520 
Bla.Ung powder. G .  M. Mowbray . . . . . . . . . . . . . . . . . .  150.428 
Boat- det.chlng hook. F. E. Harmon . . . . . . . . . . . . . .  1�0.415 
Boat traction wbeel. H. S tevenson . . . . . . . . . . . . . . . . .  150.44l 

BoUer .nd trough. teed. H. H. SmIth . . . . . . . . . . . . . .  150.490 
Bolts. macblne for making. O. C . Burdlct . . . . . . . . .  1�0.521 
Books. blading. G . W. Emer.on . . . . . . . . . . . . . . . . . . . .  150.409 
Boot •• maklnll box toea for. J .  F. Severance . . . . . .  150.488 
Bottle •• jar •• etc . .  packing for. O . Long . . . . . . . . . . .  150.586 
Brake. m.cbtne, F. L. Sandcr.on . . . . . . . . . . . . . . . . . .  150,620 
B1'<'ad machin e .  A. B . Steen . . . . . . . . . . . . . . . . . . . . . . . .  150. 40 
Brud .Ucer. E. Trump . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  150.685 
BrId ge. Iron. O. H. Bog.rdns . . . . . . . . . . . . . . . . . . . . . . .  150.515 
BridIe bit. A. J. SI.ngbler . . . . . . . . . . . . . . . . . . . . . . . . .  1;0.488 
Broom protector. J. J . Coburn . . . . . . . . . . . . . . . . . . . . .  150.�ao 

Brosh. markIng. J . S. Bartlett . . . . . . . . . . . . . . . . . . . . .  150.459 
Broab. acrobblng. S. W. Ru.sell . . . . . . . . . . . . . . . . . . . .  150.619 
Brusblng for macblnery. T.  R. Almond . . . . . . . . .  150.45b 

Button hole cutter. J. R. Lambert. Jr . . . . . . . . . . . . .  150.422 
Button., .ecurlng. E. S. Wheeler . . . . . . . . . . . . . . . . . .  150,. 48 

Cau cover. W. L. p.lmer . . . . . . . . . . . . . . . . . . . . . . . . . .  150.60! 

Can open er. A. H and C. I. Hall . . . . . . . . . . . . . . . . . .  15(1,5 8 
Can .eamlng m.chlne. J . H. and G . H. Perkins . . 1 50.607 
Car axl., G. W. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.574 
Car axle jonrnal, J. P. Garton . . . . . . . . . . . . . . . . . . . .  150.561 
Car brake. C. E .  Coombs . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.899 
Car brake. J. Herd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150.417 
Car brake, pneumatic and h),drao1lc. H.F. Knapp 1110,584 

Car coupUllg. A. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,585 
Car coupling, T. EIII.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.407 
Car coupling. E. N. Gllrord . . . . . . . . . . . . . . . . . . . . . . . . . .  1&1.583 
Car coupling. I. B. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,58'i 

Car coupling. J. E. Steven.oQ . . . . . . . . . . . . . . . . . . . . . .  150.498 
Car coupling. A . N .  Woodard . . . . . . . . . . . . . . . . . . . . . . 150.648 
Car coupUng. M. Wood .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,458 
C.r coul'llng. G. Worden . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.454 
Ckr. dumping. J. E. Beml .. . . . . . . . . . . . . . . . . . . . . . . . . .  150.460 
Car lamp. W. Weat1ake (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5.860 
Car I.mp, r.llroad. W. H. Smith . . . . . . . . . . . . . . . . . . . .  11iO.491 
Car .tarter. J .  H. Quackenbush . . . . . . . . . . . . . . . . . . . .  150.610 
Car trucks • •• Iety device tor. M. M. B.rry . . . . . . . .  150,512 
Car wbeel. W. Walte.s . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  1;'0,447 
C.rrlage curt.ln knob. A. T. RIce . . . . . . . . . . . . . . . . . 150.484 
CarrIage Jump se.t. J. A. H.nna . . . . . . . • • • • • • . . . . • . 150.569 
C.usllc alkali package . B. T. B .. bbl l t  . . . . . . . . . . . .  150.51'8 
CaustIc alkalies. coatIng. B.  T. Babbitt . . . . . . . . . . .  11!O.509 
nbalr. bathIng. Bancroft & Tucker . . . . . . . . . . . . . . . . . 150.510 
Cbalr bottom. J. Van Allen . . . . . . . . . . . . . . . . . . . . . . . .  150.687 
Cbafr .prlng rockIng tr.me. K. Scbeuerle . . . . . . . . .  1110.486 
Cbecks . preventing .Iter.tlon of.L . H . G.Ebrhardt 150.�48 
Cblmney damper. etc .• D. Cnrle . . . . . . . . . . . . . . . . . . . .  1110.402 
alg.rettes. m�klng and bnndllng. A. EwIng . . . . . .  150.549 
Clotbes pln. D .  M. Smlth . . . . . . . . . .  ,' . . . . . . . . . . . . . . . .  150,489 
Clotbe. wringer. E. Becker . . . . . . . . . . . . . . . . . . . . . . . .  11!O,514 
Clulcb. fri ction. A. M. Brown . . . . . . . . . . . . . . . . . . . . . 1110.658 
Cluleh , Irlcllon. Sweett & Woodman . . . . . . . . . . . . . .  1 50.448 
Cooler. mtlk, J. M. J.ckman . . . . . . . . . . . . . . . . . . . . . . . . 150.4�3 
Cork. machIne for cutting. E. O. Schartau . . . . . . . .  150.486 
Coupling tblmble. E. F. Brooks . . . . . . . . . . . . . . . . . . . .  150.517 
Cow stall. A. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.589 
Culln.ry vessel. L. P. BodkIn . . . . . . . . . . . . . . . . . . . . . .  150.461 
C ultivator. G. Meeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.426 
CultIvator. cotton . W. H. Wa.b . . . . . . . . . . . . . . . . . . . .  150.448 
Cultivator. wbeel, E. D. and O. B. ReynoldB . . . . . .  150.616 
Cnrrycomb, W. E.  Laurence . . . . . . . . . . . . . . . . . . . . . . 150,685 
Cutlery. table. J. W .  G.rdner . . . . . . . . . . . . . . . . . . . . . . .  150.560 
D.lrle •• cooling. J .  Wllkln.on . . . . . . . . . . . . . . . . . . . . . .  11!O,644 
Dltcblng macblne. J. A. Cl.rk . . . . . . . . . . . . . . . . . . . . . .  150.5i9 
DredgIng bucket. T. Symonds . . . . . . . . . . . . . . . . . . . . . .  150.444 
Dredging bucket, J .  B. Wood . . . . . . . . . . . . . . . . . . . . . .  150,647 
Drop IIgbt gaseller. C. Deavs . . . . . . . . . . . . . . . . . . . . . . .  150 166 
DyeIng wltb IndIgo. G. Molt . . . . . . . . . . . . . . . . . . . . . . . .  150.427 
E.ves trough., bending. L. M.nn . . . . . . . . . . . . . . . . . .  150,476 

Elevator. H. J. Reedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11!O.612 
Engine. direct acting. J. Cl.rkson . . . . . . . . . . . . . . . . .  150.897 
Engine cvllnder back. D. B. Dennl.on . . . . . . . . . . . . .  1;0.540 
Engine valve bearl .'g. W .  Burrows . . . . . . . . . . . . . . . .  11!O,522 
ExplosIve compoun d .  J .  H.  Dolde . . . . . . . . . . . . . . . . .  11!O,543 
Extracts. making. H. McKenzIe . . . . . . . . . . . . . . . . . . . .  150.59'1 
Eyegla •• frame. A. Fricke . . . . . . . . . . . . . . . . . . . . . . . . . .  150.551 
F.re box . J. J .  Wblte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150 500 
F.re regIster. W. D.nlels . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.589 
Faucet. Emmonds & Wel.h . . . . . . . . . . . . . . . . . . . . . . . .  100.467 
Fe.lher renovator. O. W .  Benney . . . . . . . . . . . . . . . . .  150.592 
Fence. A. W. Olds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ll!O.6OO 
f'ence. tlood. L. H. Broyles . . . . . . . . . . . . . . . . . . .. . . . . . . 150.519 
P llter. G. J. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,525 
Fire arm. )Jreecb-Ioading. J. C. Dane . . . . . . . . . . . . . .  150,588 
FIre brIck . E. H. RIchter . • • . • • • • • • • . •  , • . • • • . • • • • . • • •  150.465 

Fireplace. D. Curle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11!O 403 
Flour and mi ddli ngs purlller, C. E .  WhItmore . • • •  150.664 
Fleur bolt. E .  V. Ea.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.547 
FI�ur .tand and fonnl .ln ba.ln. I .  Chase . . . . . . . . .  150,527 
Focd for horse. and cattle. H. Chapman . . . . . . . . . .  11!O,526 
Fuel . dlslrlbutlOn of liquid. G. H. PerkIns . . . . . . . .  150.606 
"uel. artillclal. S. H Daddow . . . . . . . . . . . . . . . . . . . . .  150.527 
Fuel from coal dust and .Iack. W. Brood . . . . . . . .  150.f98 
li'nrnace and door. W. A. M.rtln . . . . . . . . . . . . . . . . . .  150 592 
Farnace door. Woodwar d  & Brown . . . . . . . . . . . . . . .  150.6£5 
"'urnace. hot aIr. L. Patrlc . . . . . . . . . . . . . . . . . . . . . . . .  150,60S 
Furnace aIr dl.trlbutlng pIpe. A. J. Crelgh . . . . . . .  150.401 
Ga. machIne. carbureter. U. HaskIn . . . . . . . . . . . . . .  150.570 
Gas macbln e  or carbureter. E. P. Wheeler . . . . . . . .  150.449 
G ••• manufacture of. W. D. Ruck . . . . . . . . . . . . . . . . . .  150,618 
Ga. regulator. J. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ll!O,l!O'� 
Gr.ln drill. J. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.511 
Grate bar.  rockIng. \\0. Ryder . . . . . . . . . . . . . . . . . . . . . . 150.4"5 
Harro w. F. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,662 
A.rve.ler. D. F .  Lu.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,590 
Harvester. bean . H. E. Morgan . . . . . . . . . . . . . . . . . . .  150.599 
Barve.ter. corn . M .  K. Lewl .. . . . . . . . . . . . . . . . . . . . . . .  150.661 
Halp fastener. E. W. Gilmore . . . . . . . . . . . . . . . . . . . . . .  150,564 
Head !lght. movable. H. G. Angle . . . . . . . . . . . . . . . . . .  150.457 
Heater, feed water, H. S. Maxim . • • • . • • • . • • • • • . . • • •  150,473 
Heel counter •• elc .. formIng or sh.plng. L .  Cote . .  11!O.400 

Horae detacber. Plllep & I1lman . . . . . . . . . . . . . . . . . .  150.480 
Horae trongh. LIBk & Maboney . . . . . . . . . . . . . . . . . . . .  150.428 
Hor.es and cattle, food fer. H. Cbapm.n . . . . . . . . .  150.526 

Horae sboe. J. Kleman . . . . . .  " • • • • • • • • • • . • • • • • • • • • . .  ll!O,583 
Bose nozzle. G. WIl.on .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.646 
Hose. tubu)ar se.mR.s. E. M. Cha1l'ee . . . . . . . . . . . . .  150.481 
Ice creeper. W. Foehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.410 
Ice macbln e .  S.  B. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.477 
Indicator. station . L. V. Adami . . . . . . . . . . . . . . . . . . . .  150.455 
Ink. J. F. Lo •• e . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.475 
Iron and steel. H. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . 150,887 
Iron .nd steel. C. M. T. Du Molay . . . . . . . . . . . . . . . . . .  150,546 
Iron . etc . castlng. etc .• W. W. and R. H. Hubbell 150.576 
Jack. lifting. C. D. Ayl.wortb . . . . . . . . . . . . . . . . . . . . .  150.458 
Jack. liftI ng. N. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.498 
Journal box. adju.table. J. Robertson . . . . . . . . . . . .  150.4�8 

Kettle scraper. S. A. E. and J. Potter . . . . . . . . . . . . .  150.482 
KnittIng macblne •• Wile) "" Wblte . . . . . . . .  11!0.451. 150,452 
Ladder. llreman· •• P. P. Carnes . . . . . . . . . . . . . . . . . . . .  150,394 
Lamp c.r. W. Westlake (r) . . . . . .  . . . . .  . . . . . . . .  5.860 
Lamp cblmney, O . A .  Goold . . . . . . . . . . . . . . .  150.5£5 
L.mp. railroad car. W. R. Suo . . . . . . . . . . . . .  150,491 
Lantern , decorative, H. Hlr8t.:l f ucr� . • • • • • • • • • • • • • • •  150 57 2 
Lantern, tubular kerosene, J. i1. Stone .0 • • • • • • •  , 150;6:(8 
Latbe. cbucklng and centering. C. H. Gatchen . .  150.46� 
Leaching sprInkler. H. McKenzIe . . . . . . . . . . . . . . . . .  150,5�5 
Lead, rednlng, G . FaustmanD . • • . • • • • • • • • • • . • • • • • .  1;)(),551 
Leather 011 proof. C. H. Brlgbam . . . . . . . . . . . . . . . . .  150.652 
Letter sheet and en velope. W. B .  B.ry . . . . . . . . . .  1CO SSO 
Life preserver. A. Roos . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.617 
Lock. W. J. Scbllllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.487 
M.ln s.  devIce for tappIng. J. M. Hade.ty . . . . . . . .  150,4 1 4  
Mechanical movement ,  R. M. Frllnkltn . . . . . . . . . . . .  leO,55fi 
MedIcal compound . E. A. V.nderbeek . . . . . . . . . . . .  150.-146 
lIelodeon.  A. Perrot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.6O!! 
\l e tal. machIne for m1l1lug. W. HawkIns . . . . . . . .. . 150,416 
Meter. liquId. H. F. Read . . . . . . . . . . . . . . . . . . . . . . . . . . 150.6 1 1  
Mill. fuJll o g .  J. H .  Tr.lnor . . . . . . . . . . . . . . . . . . . . . . . . . .  150,668 
MIJI • •  mut. J .  Hlnzey (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,861 
lI U1slone b.l.nce. J. Walsh . . . . . . . . . . . . . . . . . . . . . . . .  150.689 
Mortl.lng machlue. H. K. ForbIs . . . . . . . . . . . . . . . . . . .  1 50,W8 
011 guord for sbaftlng boxe •• C. E . Holt . . . . .. . . . . .  150.419 
on • • stlJl fer relinIng. C. J. Cronin . . . . . . . . . . . . . . . . .  150.165 

On�! ,tre.tlng pe ' roleum, J .  Beese . . . . . . . . . . . . . . . .  150.614 
Ord1l .nce. bree"h.loadlng, E .  A. Sutcllfle . . . . . . . . . 150.44� 
P.glng machIne. W. 11 .  M.nn . . . . . . . . . . . . . . . . . . . . . . .  150,591 
PaInt. tlrr.proof. L S. GIbson . . . . . . . . . . . . . . . . . . . . . . .  150.56� 
P.per clip and letter folder. W. B. Bary . . . . . . . . . .  150.889 
Paper. trImmIng wall, T. Cbope . . . . . . . . . . . . . . . . . . . 150,528 
Paper m .. cblne regulal or. L. A. Duckett . . . . . . . . . .  150.545 
Pap. r. manufacture of, J. M. Allen . . . . . . . . . . . . . . . . 150.50' 

Pen, fountaI n, J. W . Sb lveley . . . . . . . . . . . . . . . . . . . .  150,624 
Pen. lountaln. W. E TInney . . . . . . . . . . . . . . . . . . . . . . 150.6.l8 
Pbotograpblc prin ting fr.me. Van Wagner .t al . .  150.497 
PI.no lock. etc .• J. Web.ter . . . . . . . . . . . . . . . . . . . . . . . .  150.641 
Pine leave •• tlber from. C. Fulton . . . . . . . . . . . . . . . . .  150.5!9 
Pipe cocb. regnlatlng. E. F. Brooks . . . . . . . . . . . . . .  150 518 
Planter. corn. Williams & Cohn . . . . . . . . . . . . . . . . . . . .  150.645 
Plow attachment, gang, E. R. McCall . . . . . . . . . . . . . . 150.4.15 

© 1874 SCIENTIFIC AMERICAN, INC.



Plow beam. J. C. But'erlleld . • • • • • • • • • • • • • • • • . • • • • • •  lGO.524 
Plows. laud side runuer for. E. Wiard . . . . . . . . . . . . .  150.� 
POBt. uewel. AustIn & BeunlDg . . . . . . . . . . . . . . . . . . . .  150.501 
PruB. cotton. W. B .  Hollo ... ell . . . . . . . . . . . . . . . . . . . . .  150.518 
Pr eas. cotton and hay. L. Ganntt . . . . . . . . . . . . . . . . . .  150.856 
PrintIng press. J. T. Mayall . . . . . . . . . . . . . . . . . . . . . . . .  150.598 
Pulley . lo oBe. W. H. Holden . . . . . . . . . . . . . . . . . . . . . . . .  150.418 
Pump. T. Dowllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.544 
Puri fier. mlddllnlP. J .  A1II.eck . . . . . . . . . . . . . . . . . . . . . . .  lGO,50S 
Puri fier. mlddllnga. A. Hunter . . . . . . . . . . . . . . . . . . . . . .  150,518 
Purifier. middling • • H. Jones . . . . . . . . . . . . . . . . . . . . . . .  150,582 
Rail way fore •• realster fer. D. E .  Rugg . . . . . . . . . . . .  150.4St 
Railway gate. J. Keister . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.4U 
RaU .. ay . A·\tch. POfi  able. G. M .  Wright . . . . . . . . . . . 150.648 
Rall .. ay tiel. dre.slng. J. Mc.A.daml . . . . . . . . . . . . . . .  150,594 
Heed teltlng apparat,,". J. R. Perry . . . . . . . . . . . . . . . .  150.429 
Refrigerator. J. Guertler . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.418 
Regllter. el ectro·magnetl c hotel. L. Finger . . . . . . .  150.553 
Regll'er fouallway fares. D • .  .!!: . Rugg . . . . . . . . . . . .  150.434 
Register. tal!ylng. D. Warren . . . . . . . . . . . . . . . . . . . . . .  150.640 
Registering machIne. Bonner & Davl.on . . . . . . . . . .  1 50.462 
Regulator. prt! Rsnre. Dinkel & Hochow . . . . . . . . . . . .  150.511 
R�ller. field. B. D. Tabor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.628 
Rolls . stoppIng the rotation of. Briggs " al . . . . . . .  150,516 
Roc.flng .lIe. J. T. Weybrecht . . . . . . . . . . . . . . . . . . . . . .  150 .642 
Salb holder . B .  Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,505 
Saw jalnl er a n d  gage. B. E. Poindexter . . . . . . . . . . .  150.431 
Saw mill. clrcular. J .  N. Hall . . . . . . . . . . . . . . . . . . . . . . . 150.56i 
Saw mill dOli:. T. Craney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.53' 
Saw set. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150.626 
Sawing machine. Franklin el al . . . . . . . . . . . . . . . . . . . . .  150.555 
Sawing machine. gIg. A. G. SchmIdt . . . . . . . . . . . . . .  150.48'/ 
Separator. graIn. A .  Hunter . . . . . . . . . . . . . . . . . . . . . . . .  150.511 
Se wing machine. T. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . 1 50.5S2 
SewIng machine. C. Pag� . . . . . . . . . . . . . . . . . . . . . . . . . .  150,479 
Sewing machIne. book. Thompson tl al . . . . . . . . . . . .  150.495 
SewIng machine feed. Smyth el al . .  . . . . . . . . . . . . . . . . . 150.492 
Sewing machine n e edle threader. J. Dixie . . . . . . . . 150.54� 
Sewing machine shuttle. T. Crane . . . . . . . . . . . . . . . . .  150.588 
Sewing machIne tensIon wheel. P. Evens. Jr .  (r) . 5.859 
Sewinf{ machlne treadle. W. Ha.ll1p . . . . . . . . , . . . . . . .  150.511 
Shingle machine. S. B. Peugh . . . . . . . . . . . . . . . . . . . . . . .  150,480 
S blrt bo.om. J. Ram.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150.481 
ShIrt bosom support. A. W. Tho mas . • • • • • • • • • • • • • • •  150.681 
Shoe uppers. sbaplng. J. A. Tapley . . . . . . . . . . . . . . . . . 150.680 
Silk 1I0s ••  win ding. J. E. Jenkin . . . . . . . . . . . . . . . . . . .  150.531 
Sling for packages. G.tI'. SteveDs . . . . . . . . .  :: . . . . . . .  150.62'1 
Slotting and planing tool . J .  C. Chapm.n . . . . . . . . .  150,1195 
Solder compounds. W. A. Shaw . . . . . . . . . . . . . . . . . . . .  150.828 
Spark arres ter. M. Zeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150.650 
Sialk cutter. S. B. Ml11er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.598 
Stamp. band. E. Spencer (r) . . . . . . . . . . . . . . . . . . . . . . . . . 5,86� 
Staple blank ribbon s.  formIng. KenI ston " al • . . .  150.4� 
Stave jo .ntlng macblne. J. C. OVoodmansee . . . . . . . 150.501 
S teel. welding and relinIng. C. Schild . . . . . . . . . . . . . .  150.621 

Steel. convertIng cast metal Into . J.C.Butterlield 150,528 
Steel. etc •• tem )erl ng. Simonds & Terson . . . . . . . .  150.6:15 
Stench t rap , Knl�ht & Gulllemln . . . . . . . . . . . . . . . . . . . 150.659 

S IIJI for relining oils. C. J .  Cronin . . . . . . . . . . . . . . . . . .  150.465 
Stirrup. O. V. Flora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.551 
Stove and heater. cook. W. O . Caw . . . . . . . . . . . . . . . .  150.854 
Stove. heating. S. D. VOBe . . . . . . . . . . . . . . . . . . . . . . . . .  159,688 
Stove. magazine. C. Truesd.le . . . . . . . . . . . . . . . . . . . . . .  150.684 
Stump extractor. M. Yochem . . . . . . . . . . . . . . . . . . . . . .  150.d51 
Stumpo. extracting. Huntley el al . . . . . . . . . . . . . . . . . 150,580 
Suopender faBtenlng. S. K . E IllB . . . . . . . . . . . . . . . . . . . . 150.4011 

Table. foldIng. Co ... les & G ill  . . . . . . . . . . . . . . . . . . . . . . . 150.531 
Table slide. extenBlo!l. W. Valentin . . . . . . . . . . . . . . . 150.498 
Tan vat. S. H. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150.851 
Tannic extractB. evaporat ing, H. McKenzie . . . . . .  150.598 
Tanning. double.  E. �. Dleterlchs . . . . . . . . . . . . . . . . . . 15U.4'l5 
Thea ters. Btage BhlP for. S. H. Cbapman . . . . . . . . . , . 150,998 
T b ermostat alarm. etc . •  J. H. oueBt . . . . . . . .  : . . . . . . trIO,56& 
Tobacco hanger. S. H. Prck bam . . . . . . . . . . . . . . . . . . . .  150,604 
Toe cal ko. makIng. A. Reese . . . . . . . . . . . . . . . . . . . . . . . .  150.818 
Torpedo envel�p . B .  mal<h.g. M. Chichester . . . . . . . 150,4 :4 
Tow cleaning machI ne.  D. S.  Ti bbals . . . . . . . . . . . . . .  150.63� 

Tr •• k 11ft . . .  W. H. PenroBe . . . . . . . . . . . . . . . . . . . . . . . . .  150.605 
Tramway. wooden. J. B. Fell . . . . . . . . . . . . . . . . . . . . . .  150,Mll 

Trap. mole. E. M .  Ieoed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.432 
Valve. safety. G. H. Crosby . . . . . . . . . . . . . . . . . . . . . . . . .  150.586 
V"lve •• op eratlDg canal lock gate. W. Thomas . . .  150.445 
Vehicl e axle. R. Glate s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,4 11  
Veblcle axle. W .  Huntington . . . . . . . . . . . . . . . . . . . . . . .  150.518 
VehI cle InbrlcatlDg aXle . J .  S. Eggle.ton . . . . . . . . . .  150.406 
Vehicle wheel. H. B. Leckenby . . . . . . . . . . . . . . . . . . . .  150.588 
Veblcle wheels. fell, plate for. P. Kramer . . . . . . . . .  15J.Ul 
Veneer CDttlng machine. J. N .  Sel b . . . . . . . . . . . . . . . .  150.622 
Ven tilator. window. J .  19 .  Browne . . . . . . . . . . . . . . . . 150.'.8 
Wash Ing machine. N . S. Andrews . �  . . . . . . . . . . . . . . . .  150,(>06 
WaBhlng machine. S. Goho . . . . . . . . . . . . . . . . . . . . . . . . . .  150.4iO 
WaBblng macbloe.  T. Stumm . . . . . . . . . . . . . . . . . . . . . . .  150,491 

W atcbmaker's tool. G .  S. Fales . . . . . . . . . . . . . . . . . . . .  150.550 
Waterproof composi tIon. J. A. Turner . . . . . . . . . . . .  150.686 
Wrather strip.  E. B. Powell . . . . . . . . . . . . . . . . . . . . . . . .  150.609 
Whl1ll.etree. E. C .  Gordan·  . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.412 
Windmil l .  C. Rem pe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.615 
Wlndmlll. E . S. Smith , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150._ 
Window screen. M. A .  KIng . . . . . . . . . . . . . . . . . . . . . . . .  150.653 
Wire. caatlng solder. E. M. Lang (r) . . . . . . . . . . . . . . .  5.862 
Wire shutter • • rolling. J .  1 . Ho .. ard . . . . . . . . . . . . . . .  150.515 
Wood. machine for oIclldlng. B. A. HlggIn . . . . . . . . .  150.411 

APPLICA' ... ·.L0l'i tl  FOR EXTENSION. 
Applications hav , .een dulylUed and are now pendlnR 

for the extenl10n of tile following Letten Patent. Hear. 
Ing. upon the respective applications are appOinted for 
the day. hereinafter mentioned : 
29,501. -FILB BLUltS.-N. C. Lewis. July 22. 

29,502.-PUNOFOBtB.-H. LIndeman . J uly 22. 
�9,5 IC.-lBoN C 'B.-B. Montgomery. July 22. 
29.5ZS.-PBOTO CAllBB ... . -A. Sdmmendlnger. Jnly 22. 

EXfENtUON S GRANTED. 
2�.I39. -SBWING M ... OBINB.-G. B. Arnold. 
2S. 171 . -PIOTURB BUGING MOLDING.-H. Hochstra.ser. 
28.175.-B"'YONRT FROG .-W. HolI'man .  

ZS.181.-BuRN18B ING B001' SOLBS .-E. T .  Ingalls. 
2B.181. -MoLD.-H. K o ight. 
ZS.189 -SUG ... R DBYING M"'OBINB .-A. W. J. M.lon. 
28.I 98 . -CULTIV"'TOB TBBTB.-D. B . Rogers. 

DISCLAIMERS. 
2l.139.-SB"'l1I'G M ... OBINB .-G. B .  Arnold. 
28.181 .-MAJtIlIIG CElIIBNT PlPB .-H .  KnIght. 

DESIGNS PATENTED. 
1.IU .-OBN ... IIBNTAL V"'8J:.-J . W . Flake.New York city. 
7.412.-Hoo",s.- M .  D. Jones. BOlton. Maas. 
7.4 1!.-SBRLF BB"'OltBT.-M. D .  J ones. BOltOD.  Mala.  
7.414 -COFFIN PL ... TB .-W. Parkin . Taunton ,  Mass . 
7.415.-R'NGB �BONT -J .B. Role " al •• Pnlladelpbla.Pa. 
7.416. -MoNUlIIBNTS.-J . Sbarkey, Brooklyn. N. Y. 
7,417 & 7.418 .-J BWBLBY B,A,SBI.-S. Cottie. N. Y. city. 
1 ,419.-S ... w BUDLB - W .  Millspaugh. Middletown, N.Y. 
7.120.-COFFl1I' I'LATRI.-T. E .  Wood, Porlimouth. N . H .  

TRADE MARKS REGISTERED. 
1 .160 . -LB,A,TBBB RB870DB.-B.F .BachellCo •• Brlatol.Pa· 
1.111.-8.A.TlllBTa. B70.-A. G. Dewey II Co., Rartford,Vt. 

1.112.-snar"'OLBI. BTO.-Fellow. 1lI Gl •• New York cl'y. 
1.1ea.-HAJlI. BTO .-Guthrle & Co ••  Loul.vllle. Ky. 
1.161.-I'LOlIB.-Bensley & Co •• Leavenwortb. Kan . 
1.'I65.-0LU\'GB BITTBBI.-I. I. Htte. Mellonville . Fla . 
1.1aa.-I'lmItTUrG PBBS8J:I.-B. F .Benlck & Co"Canton.O 
1.1B7.-WBIlltY. -Sattler & Co . ,  Baltimore. Md. 
1.168.-MuIT ... BD.-C . L. S.lckJIey. New York elty. 
1.189.-WBITB LB ... D.-.r. AI.ton & Co • • Chlcago. lI1. 
l,;1O.-PLows.-B. F. A very & Sons. Lomlvllle. Ky . 
1.111.-So op. -J .  Oakley & Co •• New York city. 
1.i72.-HolDlBT Bo ... BD8.-T. S. Scott, Phlladelpbla. Pa . 
1.118.-Cl1TLBBY.-F. Wleboach. New York city. 

SCHEDbLB 011' PATBl'I'l' II'BBS. 
00 each Cave.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l .. 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... -'3 
On IIl1ug each appllcatton for a Patent (11 years ) .  813 
On Ilsmng each original Patent . . . . . . . . . . . . . . . . . . . . . ... � 
On appeal to Examlners·ln· Chlef . . . . . . . . . . . . . . . . . . . .. l0 
On appeal to Commissioner of Patents . . . . . . . . . . . . . .  no 
On application for ReI.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On application for Extenllon of Patlnt . . . . . . . . . . . . .. 30 
On graotlDg the Extenl1on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On IIl1ng a Dlaclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
On an .ppllcatlon for Design (S" year.) . . . . . . . . . . . . .  10 
O n  application for Design (1 years) . . . . . . . . . . . . . . . . . .. 13 
On application for DeSign n4 years) . . . . . . . . . . . . . . . . . .  30 

CdADIAlI PATDTB. 
LIlT 011' P ATlilBTB GRANTBD .IN CU.A.DA. 

MAY 4 to MAY 11,  1874. 

8.399.-1'. P. Bllllngton : Dnn la ••  Wentworth county. 
Ont o Improvements on faJ'lller'l horsl!,. power. called 
"Billington'. Improved Farmer'. Horse Power . "  May 
4. 1874 . 

8,400.-G. Bolton. Arnprlor. Renfrew county. Ont. 1m· 
provements en farm gates. called "Bolton'. Improved 
Balance Gate Attachment." May 4. 18'/4 . 

8.401.-A. Margrett and C. H. Moll.tt, Orlilla. Simcoe 
coonty. Ont. MachIne for operating the opening and 
secnrlng of window .... he •• called "Margrett & Mof· 
fatt'l Salh Faltener . "  May 4 .  1874. 

8,402.-H. H. d' Abrlgeon. Mon treal. P. Q.- Improvementl 
on an apparatus for equilibrating millstones. cILlled 
"d'Abrigeon's AdjustaDle Millstone Eqnlllbrator:' 
May 4 . l!I'l4. 

8.40l.-W. Todd. PerUand. Cumberland county. life • • 
U. S. ImprovementB on leU· lockIng car couplings. 
called "Todd's Car Couplin g . "  May 4. 1814. 

S,4o.& .-T .  Carpenter. Southampton . Hanta county. Eng. 
Impro v ementl on apparatus for supporting. lowering. 
attaching and detaChing .hlp.· boats. called " Car. 
penter's Boat LowerIng Apparatna . "  May 4. 18'/4 . 

8.405.-T. J. WhltehelLd. South Paris. Oxford county. 
Me •• U. S. Improvements on combined cooking .tovel 
and bot air furnace • • called " Whttehead'l Combined 
Cookin g  Stove and Hot Air Furnace . "  May 4. 1814. 

8,406.-S . Taylor. Greenbulh. and J. C. To .. le. Bangor. 
Penobscot county. Me . ,  U. S. Improvemenll on gages 
for edgen, called "'Iaylor's Improved Edger Gaile." 
May 4. 1614. 

8,401.-0. Thowle ... Guelph. Onto Improvements on 
window sa.h fa.tenen. callod "l·howle.s· Window 
Sash FaBtener." May 4, 1874. 

3,408.-W. A. Hawthorn and E. E. Scott. Canon City. 
Ormsby conn ty . Ntiv •• U. S. Improvement on window 
faneners.called "Hawthorn & ScoW. WIndo w }<'a.ten· 
er." May 4. 1814. 

S,409.-A. Crumble •. Brooklyn, Klnlls county. N. Y .• U . S. 
Improvement on bakers' ovens. called "Crumble'. im· 
proved Baker's Oven . "  May 4. 1874. 

8.1 I0.-WlIlIam Man son. San FranciSCO. San Franclaco 
county .Cal •• U. S. Improvements on atmospheric power 
hammer •• called " Manlon'l AtmospheriC Po wer Bam· 
mer." May 4.  1&74. 

S.4U .-D .  W. Dake . Improvementl on a macblne and 
apparatus fer working butter. called "Dake·. Johnny 
Bull Butter Worker." MAY 7. 18U. 

8.112.-R. D. Ewing. Toronto. Yorkcoonty. Ont. Impnve' 
ments In furnaces. by which that cIa .. of coal k nown 
al Ilack can be more perfectly uUlIed al foel. called 
"EwIDg·. Improved Furnace . "  May 1. 18'/4. 

8.418.-H . ll .  Morrison . Le Boy . Genesee connty. N. Y .. 
U.Il. Improvement on brealt coUars for harnels. caUed 

I I"MonI80n's Improved Breast Collar." May 1. 18n. 
8.414.-0 . B .  Fuller. Newark. Euex coonty. N. J •• U: s. 

Improvements In dough macblne •• called " Fuller'. 
Sheeting Macbln e . "  May D. 18'/4. 

8.415.-J . S. and J. (.'1-. Armstrong, Ottawa, Carleton 
coonty. Ont.-lmprovemenUn a Iprlng leat for wagon 
and cars. caUed "J. S. & J. G. Arm.troug·s Wagon 
and Car Seat." May 11. 18;(. 

8.416 .-E .  W .  Colley. St.  Mary '. , Per , h  connty. Onto 
ImpNvement In lamp burners. called "Colley '. Im· 
proved Chlmneyleu Burner." May 11. 1874. 

8.411 .-1. S. Bayle •• Hamilton. Wentworth county. Onto 
Improvements In hone shoel. called " Bayles' Im· 
proved Horae Shoe." May 11. 18'/4. 

8.418.-1. Brown. Jlaltlmore, Md •• U .  S. Improvement 
to tile Iteam engine. usefnl In obtaining a greater 
Ipeed oC Itl worklnga. and uleful Improvement a. a 
Iteam enllne clrcnlar 8811' mUl for ... wlng timber and 
other nae •• called "Brown'. SteGi Engine Clrclllar 
Saw 1411 1 . "  Ma, 11. 18'/4. 

8,419.-A. Myerl, Salem. Marlon count,. Orellon, U. 8. 
Improvements In metallic cuel for turbIne wbeel •• 

called " Myera' Improvement In Metallic Cue. for 
Turbll.e Wheell . "  M.ay 1 1. 18'/4. 

8,420.-W. S. Hnnter. Stanltead, Stsnstead county. 
P. Q. Improvementl on wooden sole& for boots and 
Ihoes. called ., Honter·. Improved Wooden Sole . "  
M a y  11. 1814. 

8.421 .-H .  L. Gooch. East Mallhlal. Washington county, 
Me •• U.S. Impro vements on machines for lawlDg Bhln· 
gles, called " Gooch's Improved Shingle MaChIne." 
May 11. 18'/ 1 .  

8,422.-C . H .  Smith. Farlb.ult.Blce county. Mlnn • •  U. S. 
Impronment. on machIne. for lawlng wood. called 
"Smlth's Rallro.d Wood Sawing Machine." May 11' 
18'/4. 

8.423.-14 .  C. Clark. Incersoll. Oxford count,. Onto 1m· 
provelllents In bed sprlnp, called "Clark'l Improved 
Double Coil Bed Sprlne." M., 11, 1874. 

S,424.-J. L. Gregory. St. Loull. St .  Loull county. Mill • •  
U. S . • allllPlee o f  W .  Redhefter. ItaD .... City. Jacklon 
coonty. MIa ... U .S. Improvement In eB beaters. called 
" Redheller's Inaproved Egg Beater." M.y 11. 1814. 

8.425.-8. B. Scott, Montreal, P. Q. Improvement on 
variable Ipeed motions. called "SCott·. Improved VarI· 
able Speed Motion . "  May 11, 1874. 

8.428. -F. W .  Beckwith aD d P. Kyle. Merrlckvllle. Gren· 
ville county. Onto Improvements on walhlng ma
chines. called "The DuJrerin WuhIDg Machine." May 
11. 18'/�. 

8,4r1.-F. Daqerlleld. Merr;ckvllle. Grenville connt,. 
Ont o Improvemant. on waahlng m.chlnea. called 
"Dangerlleld·. Wuhlnll Machln e . "  May 11, 1874. 

8,428.-1... COlleton and W .  F. Nufer. Wlutehall,MnsJte· 
gon county. Mich •• U. S. ImproveJIlenti ID clothel 

rackl. called "Carleton & Nufer'. Improved Clothe. 
Rack . "  May 11. 1814. 

S.m.-A. Beny, Sbellard Townshlp. Shellord county. 
P. Q. Improvements on a machIne for milking co ..... 
called "Berry'. Cow Milking Machine." May ll, l8'/t. 

8.4S0.-G. Wedlnllhenae. Jr., PI\tlburgh. AlIelheny coun· 
ty, Pa •• U. S. Improvement. on a macblne for check· 
Ing. retarding. and .topplng railway locomotlvel. 
called " rhe Westlogbouse Drlver Brake . "  May 11. 1874. 

Back Pqe • • • • • • • .1.0e a line. 
In.lde Palle · • • • • • • .,3 cent. a IIDe. 

MlgrafJing. fMlI uaa ___ a, � &am4I raN per 
II...,. br/ m«llUrement. ar lM lIlIIM' prell. A"� 
mUll 11<1 r_l_ a' publloaUon o� ar dU"/IJ III Fr'14a!I 
_'''fI CO appdU,. ,,, """" 1IItu . 

BOULT'S PATEN T 
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el

!� 
lJovet&\Itnlt MachlDP .cuts 
Panel. 01 any aeslgn or 

s t y l e  o f  
Moula In the 
oolld wood. 
w i t  h neat · 
ness and dis· 
patch . 

Rootel and 
Wf:J��l t� 
Stairs - Cars 

. -B r l d g e l . 
&c •• &c . 

Moulds line 
bracket ana 
g e n e r a l  

Scroll W ork. 
It I. a IIrst clall Shaper and Moulder . Dovetails all klndl 
of Drawer and JoInt Work with I hIck or thin slnl!. War· 
ranted Simple. Durable and Etflc\ent. Send for clrcu · 
lar and sample Of work . Manofactured only by B. C .  
MAGB'Y C O  •• Battle Creek. Mich . 

L 
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! d f�1f.t!:�a tal'!f.JtJ:LlJ1!!lJ! fISH TRAP-(Patented AUIl". 5. 1873.) A 
Nibble ao good a. a Bite. No cliance Of Escape .ed lame as a l!·I.blng Une .  RlgbtB for Sale .  Sond for Circular. 7A VONAR l U 8  & MICBTLE 

1108 RIdge Avenue. Phlladelphla;Pa. 
Boys GOB.IIAlII'S SILVER 

-t. &: J. W. FEUCHTWANGE B, 

DRUGS, CHEMICALS, OILS, &c. 
180 F U LTON ST., NEW YORK. 

T .. o Doors above Churcn Street . 
( Bemoved from 55 Cedar St.)  P. O. Box 8616. 

Gla •• and Steel M.nufactorers·. Nickel P1.t ... • • Pot· 
ters·. Enamelers' an d Soap Makers' Materlall. M.nutac· 
���';{:o':1c slrg�.

e 
�t����;.��
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a
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Saltl Bnd An O d e s .  Pnbll.b ers of Treatise on Gem • • on 
Solnble or Water Glass. and on Fermented Llqoors and 
Nickel. • 

W EEK'S DOINGS IN WALL STREET. 
E J plaln. stock operatIon. on .mall c"Pltal wIth· 

ont rl.l<. Cupy lent free. TUIIBBIDGB & Co.,2WRJl st.N. Y. 

SE�T FREE ! A Beautlfal C H ROMO. HA. " .L-' CY PAPBB.Catalollne of Nov· 
eilito. Bnoko. Game •• etn . FBBB for addres8 01 8 Country 
School Teachers. Addrels CLIPPER. Ellie. MIch. 

I HAVE FACILITIES for Manufacturing 

CAST, WROUGHT IRON. WO OD .AND MA CHINE 
WORj1. WITH YARD AND STORA GE R O OM. 

Would like to write with partin having luch work 
to do. AddreSI 

li'. W. PUGSLEY, 
PODl\ibkee ... le, N. Y. 

SCROLL SAWS, 
TUE CUEA-PEST AND BEST IN USE. 

B I C K F O R D'S PAT E N T  

ANTI FRICTION 
S C R O L L  SAW. 

L EW I S F AG I N , AG ENT, C I N·T I , O .  

PIPS I'BLTIR'O. 
CHEAPEST. mOlt DURA BLE aDd eftectl"e covering 
k nO-wn .  Enc .... d In Galvanized Iron. ready for imme· 
dlate 11Ipllcatlon. No Ik\l1ed labor req uired. Can be 
removed WJ'�'l\�n 'F:£�1�W ��JJXNY. 13 Beekm.n St. , N ew York. 

(JUNE 6, 1 874. 

"WE 
A n d O u r  

NEIGHBORS" 
is the latest and l aciest work by 

Harriet Beecher Stowe, 
Author of " UNCLE TOM'S CABIN," " THE 
MINISTER'S WOOING." " My WIFE AND I." 
and other powerful stories. each the literary 
�ensati?n of its period ; and this story prom
Ises a h ke genume and wholeaome sensation. 
It bears directly on social topics of interest 
�mbr�cing the r?mance of youthful compen: 
10nshlps. the brIghtness of happy home·life 
t�e �picy complications C!f neighborhood asso: 
cmtlOns, and such folhes and profound do. 
mestic miseries as have led to the wide spread 
Temperance movement of the day. 

MRS. STOWE is now in the prime of that 
genius which wrote " Uncle Tom," ripened by 
years of study and observation. Ber novels 
&re immensely popular. " Uncle Tom', Cabin" 
alone out· selling by hundreds of thousands 
any edition of any original work ever pub. 
lished-8at16 tlu Bible. Her book two years 
ago. " My Wife and I," outsold every contem. 
por&ry. SUCh a pure and en nobling story as 
" We and OUf' NeiglwO'I"'" should be read in 
every home. This attractive serial is just 
beginning EXCLUSIVELY in the 

Weekly lI'amlly N ewspape r, 

Tho Christian Union, 
Henr'lJ Ward Beecher, 

ED ITOR. 
� religious matters this paper is Evan

gelical and Unsectarian ; in political afiairs. 
independent and outspoken. It contains the 
best articles. and both short and serial S10· 
ries. from the foremost writers ; i t  aims to 
�aintain the highest standard in Religion. 
L1terature. Poetry. Art. Music. Science. N ews. 
Politics. Household and Family Affairs. with 
Stories, Rhymes. Puzzles for the Children. 
etc. Nothing is spared to make it a COMPLETE N,ewltpap61' /OT tM Family. pure . attractive, 
w�de-awake. up wiLh the times. and inspired 
w1th essential Christianity-a journal inte
resting to every one in the household. young 
or old. It is 

A MARVEL OF CHEAPNESS. 

� For less than one cent a day. it  gives 
6'DtJ1'1I week reading matter enough to fill an 
ordinary $ 1 .25 b<.lok of over 300 pdges ; aDd in 
a y ear a2 such volumes. i. e .• si:JJty.fit16 dollar .. 
worth of matter ! To each is thus annually 

P R E S E N T E D  

A C O M P L E T E L I B R A R Y . 
The paper's form. 24 pages , large 4to .• pas

ted and trimmed. commeDds it to all who are 
tired of the old·fashioned H .blanket sheets." 

The well- earned popularity of this paper is 
now such that of its class it has ,the 

Lar[est Circulation in the World. 
and has readers by hundreds of thousands. 

AD IlIDBtrated NDmber, 
containing the Gpening chapters 
Stowe's admirable story. will be 

SENT FREE 

of Mrs. 

to every new and renewing Subscriber. 
If you are not already a Subscriber. send 

at once and secure it under the now offered 

L i b e r a l  T e r m s . 

CHRISTIAN UNION , 

One Year, only $3.00. 
Or, with I>Temlum pal,. French Oleograpbs. 
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:x�c�tl::��'o����. 
Blzed.varnlBhed. ready for framing, Del tleretf 
Free . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . .  83.30 

Or�. 'T}:: .i::.f�,P';=,�11' /{:��f�IIIC:;,�o:'°d 

� �
er

(.�i:�
e

iiJI�bl::
l
I�lll�to::.� ·J,°c,':: t�':f. 

sl • .ed. varnl.hed. ready !or framing. J)elltlet'etf 
Free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.3G 
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de�, Check. Dr.ft. or KeJrlltered Letfer. O'lUrlDilM II ,. 
ac 1114 1M."Ur', "i,/I:. Adore .. 

J. B. FORD &: CO . ,  Publisherll, 
�., Park Place, New York. 

Good Agents Wanted. 
The ImmeDle clrculatloD of the C1&,!!�n U"'on hu 

been built op by acl;tl4CUntlCJllaer,. NOabi-er 
C

Ubllcatlon 
���IV:�e,: -:-���: 1�� ���.k ��c:.�r::�� aior: .

n
tr::·p��� 

larll, of 8e paper, the friendly I1lppo�t of ftoul.no .  of 
o ld lubocrlbera, tne artll'lc premluma for ImrI&etfcac. 
/Ul/tlIf'IJ. llgbt outat and compl.' .. ' In.trnctlon." to be· 
ginn el l . .... ure rApeatrd luece •• to agtDt., and oller 
act ive. IntellltreDt penoDI unulnal cuncel to make 
:��:

y
':t �e��� ,:�:. :r �:d ��1��·:b���ob=:�:'fo 

J. B. FORD .. CO . •  lII ew York. Bolton. L'bIeago. CIDcla· 
natl , or San Francl8eo . 
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BAIRD' S 

FOR PRACTICAL MEN. 
---0---
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spot, frep" of postage , to any one who wfiJ favor me with 
hI. address. 

HENRY CAREY BAIRD, 
INDUSTHlAL PUBLISHER, 

406 WALNUT STREET. Pblladelpbla . 

1"'HE C H A M P  l O N  S I L V  J£ R-S TE E L  
_ SPRI :liG M A T r R Il SS.  now greatly Improvtd. has 

bpen before the public for Hevera) years, Rnd continues 
to occupy Hs unr iva l led oos1 t 1on In the trade, 8S tbe 
�1��,��r ��p�:::n��

o
gtU�lr�,er. i�f;:8th�t:o���t:t�:81:�� 

ct Jetipe�t , and most durable Spring Bed 10 market. 
�h��!redOXKr��� �fre

t:8���t 1�����w):r31�t;f
tb�� :gr1nl!: 

sHy J i l ted, [ u rned, Of rol led up ,  Both S ides allire . l\io 
frame, no wood.en s ill ' S, no tow stufHojl, no straps .  May 
be u8�d 011 door without bedst ead. No under bed re-
�l��:
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other. Unequa,l1pd for hote l s .  Any stzes maoe to Of
fier . Send for pictorial C i rcular. Rf'tal1 �rIce of double 
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lead lng cll;'alers III all parts of toe country. Refer to 
Phe lps . Doremus &I Corhett, J. T. Ailen & Co . ,  New 
York, G')u 1d & Co . •  Pnl1arlelpbla, Pa., GUoert & Sons, 
�,���I��h��s�

n
, 6W�gll!'to� Cs"P'R%� H�A'¥'TRE��"&�� 

Makers, 2Hi Canal St. , near Broadway. New York . � 
- ·------W£AVER· ... 

COMBTNED CIRCULAR &; 
S CR OLL SA WIN G. B OR
ING . PLANIN G . A ND S UR
FA CE MO ULDING MA
CHINES. 

They can De driven by hand .  
:�t
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bet operated 8 0 .  \I anufac
ot the " GREF� WICH 

" Green· 
N _ Y . 

n O O K 'VA I,TER ENGI NE.� The lowest- priced good Englnc ever 
cOll s 1 rUC1edj BoHer aud l!;ng1nemade 
ot the best Cbarcoa} Iron, Compact ,  
��

b
�!:��t�Ibgfl���G�

c
:�j.:o�� p:��', 

bond aU Trlmmimrs complete for run 
ning at low p rice 01 (boxing ex
cepted) : 
:� Horse Power . . . $250 00 
H - . . .  300 00 

I:T D"lIvered on Cars at Sbops. 
JANES & FOOS, 

109 LIBERTY �TRRF."". �lI" V Yn1'l'� 

STi.; .\.:'rI B01LJ£ !tS for sale cllelil' -w, i:,i). "i) 
�o H . P. S.  C. H L L LS, 5 1  Cour tlandt tH .• New forl< . 

$2400 Yearly t o  Agents. 54 new articles and 
tho best Family Paper in America. with 

two $;} Chromo •. Family Jourual, 300 Br'way, N. Y_ 

$18 0 EACH WEEK t o  actlvp AGENTS� Sometiling n�w O Dd rellable .  Write at once. 
COWGiLL & CO . •  Kalamazoo. Mlcbigan 

Last ---Oliance 
FOR 

AN EASY FORTUNE ! 
--0- --

Fifth and Last Gift Concert 
I:Ii AID OF THE 

Public Library of Kentucky. 
J U L Y  3 1 s t ,  1 8 7 4 . 

LIST OF GIFTS. 
O n e  Grand (:ash (;ift . . . . . . . . . . . . . . . . . . . . .  82:50.000 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . .  1 00.000 
O n e  Gra n d  Cash G l fl . _ . . . . . . . . . . . . . . . . . . .  1':5.000 
O n e  " rand Cash (;lft . . . . . . . . . . . . .  _ . . . . . . .  :50.000 
O n e  " r a n d  Cash (;i1t . . _  .. _ _ . . . . . . . . . .  _ . .  2:5,000 

� Cash nifts. 820. 000 each . . . 1 00.000 
1 0  Cash Gifts. 1 4.000 each . . .  1 4 0. 000 
1� Cash (� i ft�, 1 0,000 each . . .  1�0.000 
2 0  Cash Gift.. �.OOO each . . . .  1 00.000 
2� Cash Gift.. 4,000 each . . .  100.000 
30 t'aah Gilts, 3.000 "ach . . . .  90,000 
�O Cash Gifts. 2.000 each . .  1 00.000 

100 Cuh Gilts. 1 . 000 each . . . 100,000 
2 � 0  Cash Gifts. �OO each . . .  120.000 
�OO Cash Gil ts. 100 each . . . �O.OOO 

19,000 Cash Gifts. �O each . . . . 9�0. 000 

HrandTotal,20.000 Glfts.alI cash.2.:500.000 
PRICE OF TICKETS. 

W h ole Tick ets 
Halves 

Tenths, or each Co upon 
1 1  W b ole Tlckcts for 
22 1 ·2 Tickets for . 

.For Tickets or in formation, 
Addre.s 

$ 5 0 00 
2 5 00 

5 00 
5 0 000 

1 ,000 00 

THO. E. BRAMLETTE, 
Agen' and ManaKer. 

Publ ic Lihral Y BuildIng. Louisv
1
l1e Ky. 

BANK.B.UPT SALE OF STEAM ENGINES, 

i:l� ��. �r �� �?- . Pl&ln"Sllde Val v�.Eogloe . 
1-10 u . , 20 " " 
1-16 , . U 32 U Rtder Cnt ott Engine. 
1-1� "  H 36 " .t " . t 
1-12 u t o 2t . , 
�= � :: :: : :: Yale.yertlcal 
5 -10 " " 12 Ii 
1 -1� H " 14 "  
Also 4 - 5  ft . PlaDera. 

2-8 " F.ngl n e  Latllel. 
4 -6 " Drill .. 

Tile abHv'l!ar�rSE�O#,:n1.'rl,����.��'!.
e
�����

r
c':,�I:: 

The Toll.Ga.te , Prize Plcture .,", !r""! All 
• In�enIOD8 gem ! 30 object. to lind ! Addr ... . WI t, stamp. E. C. ABliE Y .  limlfar., N .Y .  

PATENTS . 
The puhllshera of tbe SClIlNTIFIO AlllERIOAN have 

acted as soliCitors of patents In tbe UnIted States and 
foreign countriea fer more than a quarter of a cen· 
tury. More than FIFTY THOOSAND inventorl have 
availed tllemselves of tbelr lervices. All patents se
cured tbrougb tbls agency receIve .. special notice In tbe 
SCIENTIFIC AMERICAN. wbleb frequently attracts pnr
chasers for the patent. 
Inventions examined. and advice aa to patentability free 
Patents obtained In tbe best manner. and wltb as lit-

tle delay a. possible. 
Caveats prepared frum either model or drawings. and 

1I1ed In tbe Patent Olllee at sbort nottee. 
Special examinations as to tlla patentability of Inven

tions made, at tbe Patent Olllce. on receipt of model or 
drawing anll description ; cost for tbl • •  earcb and re
port. ,5. 

Trade Marks.-The nece ..... ry paper. for securing 
protection to manufactnrers and merchants In till. 
conn try anol abroad are prepared at this olllce . 

DeSign Patents. for protecUng artists and <I.llgnera 
of any new ornamental work. &fe fjalckly and cbeaply 
ohtalned tbrougb tbls olllee. 

Copyrigbt. obtained. 
Foreign Patent. are soliCited In all countries where 

patent laws exist. Pampblets, contaIning tile cost and 
full particular ••  mailed on application. 
Canada Patents,-Canada I. one of tbe belt countrIes 

for patents. Tbe eost ilepends npon tbe lengtb of time 
for wblcll a patent Is desIred. Full partlcnlars by mall 
on application. 

We sball be happy to confer with Inventors. examine 
their models and drawings. and advise wltb tbem a. to 
obtaining patent. without conlnItatlon feg. Every 
kind of Information pertalnlnl( to patent •• at home or 
abroad cheerfully given . 

Seod for pamplllat. 110 page., contalnlnll iawl and f 
directions for obtaIning patent.. Addre •• 

MUNN & CO •• 
Publlshers SCIENTIFIC AMERICAN. 

31 Park Row. N. Y. 
BRANOH OFFIOJ:-Corner jI' and 1'tb Street .. 

"Vaohtultton. n. C. 

P "' "I' E N " '" COL D  R O L L E D 
S HAF TING . 

Tbe fact 'hat tllil .lIaftmg hal 'I!l per ceRt greater 
Itrength. a liner bllh. and I. tmer to pge.tllan anI other 
'.n u.e. rendera It nndonbtedly the mOlt economIcal. We 
ore 101.0 the .ole mannfacturera of the CJ:LllBBATJ:D CoLo 
tIN8 PAT. COUPLIN8, and furniBh Pulleys, Hangen, etc., 
�t��� �ost approved style •• 

J��J
I:.t�tI::�Mi.Pll-

Try itreet, 24 and 3d aveRnel, Plttebmh. Fa. 
tr'lItocIr. Of tbtl IIhaf\lng t� :io�n
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fULLER DANA .. FITZ. BOlton. Moo ... 
GEO. PliCE " QQ!1.Ul Chamben .treet. lII. Y. 
PrERCH: .. WH.A.1ill'G. Milwaukee. WII. 

OTIS' SAFETY HOISTING 

Machinery. 
50. :us BROltVfv 'f-N�oA. VO .. 

PORTABLE STEAM ENGINES, COMBIN· 
Ing the maxlmnm of elllclencr' darabllIty and econ

omy, witll the mInlmnm of weigh and price. They are 
widely and favorably lulown. more than 1.898 being In 
n88. All warranted .... tIJlfactorr 01' no aale. DelOrlptlve 
ctrenlara le!firelUPcl'.I\rJ�i..E,\-d�&�sLa'In'8DC8. Kaa. 

IRON BRIDGES-CLARKE, REEVES & Co., 
PH<ENIXVILLE BRIDGE WURKS. 01llce. 410 Wal

not Street. Pblladelphla. Pa . 
_�:e"
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done on the premises, from are to :H.ntahed bridges. 
IlInstrated Albnm mailed on receIpt of 7S cents. 

WOOd and Ire�I!��!I!�ryIJl. �th81 and 
Rnbber BeltIng. Emery Wbeell. Babbitt Metal, "c. 

Sturtevant Blowers. 
Of every .IH ana d8lCllptlon constantly On aand. 

Cold Rolled Shafting. 
Beat and mo.t perfect Sbaftlng ever made. con.tantlJ 

on hand In lar", qnantltle ••  fnrnlsh_� � In any length. np 
to 24 ft. �so. Pat. COaPllnj and s.-<>llIng a�n.table 
RaM"8i��:�·B��et • .s. roS��� �r.!�t�:"w �ork. 

Niagara Steam Pump. 
CHAS. B. HARDICK, 

28 Adam • •  t .. Brookln, lII. Y. 

HAND SAW MILL-SELF-FEEDING.-
1 man do work of S men guaranteed. Slit S-Incb 

tlmDer wIth ease . Send for Circular. 
L .  B. COXE & CO . •  19'7 Water St .•  N. Y 

For tbe Beel lAnd Cb!!!lJlo 
.. , Addr ... THE STILES 
.. PARKER PWi:B8 CO . 
MmDL.-roWJJ. eo,. •. 

WOOD-WORKING J4..ACHINERY GEN· 
erally. Special tiel .. Woodwortll Planeraand BIen 

ardaon'l Patent ImJ,roven Tenon MachIn.l. 
Central, comthofJ3rR'di �%-�.,:rtN��RDSOl'l. 

FOR SALE-Four Engine Lathes. 36 inchel!l 
.wlng, geared In f.ce plate-one. l1!i feet he tween 

::J:�' ���3�tr:b�8i
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feet hetween centeno made hy Hewe . ..  Ph1IlIp ••  New-
��h �il the ��f.:'::.
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s
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steel tubes 9f IIIlnol. and St. Louis Bridge . and In lIr.t 
cla.1 condItion. Weight about 7.000 lb •. eacb . 

AlBO. tbe .uperlor Te8ting Machine of tbe Illlnol. 
and St. Lo",l. BrIdge ()o'i' a very accurate and reliable 
machIne. adayted to all ormo of testl. and of 100 tuns 
S':f:¥J

t
l. N1bJo��7le;:t':,
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burgb, Pa . 
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.. ..I.. .. complete OUTFIT. for ClothIng 
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1I&lIl,le. to B.ll_SPENC1I:R.1l'Hanover St.oBolton M ..... 
W nAL'EN T U RBINE. No risks to purcbaser. 

Pampblet sent free. SlOTH WHALJ:l(. Ballston Spa. N. Y. 

Milling Machin2S. 
Of all atyles and sizes. from 600 to 10.000 Ibs. UnIversal. 
Platn. Indpx. Gear and Cam Cutting. Mill Grlndero. 
Mills made to order. Index Plates drilled. BR UN ARD 
MILLING MACHINE CO .• lSI Milk St .• Boston . Works 
at Hyde Park, MaSl. 

BLAKE'S PATENT 

Stone and Ore Breaker $72 EACH WEEK. Agentl wanted : partlcnlar 
free . J. WORTH & CO_ St . LonlB, Mo 

CrUShes all hard a�rlttle .ubstance. to 
aDy requlred iltze. AI.o. any kind of 
STONE for RoADS and for CONORETE, &c. 

Address BLAKE CRUSHER CO . ,  
New Haven, Conn. 

NEXT J ULY, A WELL KNOWN F I RM 
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1I00r Ware bouse. having windows fronting Queen Vlc
t.orta Street and Cannon Street, City. London, England. 
J,���I��J.� r��rs�

r
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of theae and of worklngmodel8. Advertizers' traveler8 
canvass Great Britain and the whole of Europe. For 
terms. apply to W_ P .• Box 778 New York Clty_ 

P AO E'S Water Flame Coal Lime Kiln.with 
coal or wood. No 1 Soft Wblte Lime or Cement 

wIth uae of water_ C .D _PAGE.Patentee.Rocbester,N.Y 

MAOBDIBRY. 
W O O D  AN D I R O N  W O R K I N G . 
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Buzz and Dan1cls Planers. Saw Benches, Rand Sawl . 
BUSS &; BRADLEY. 59 Sndbury St • •  Bo.ton. Ma.a. 

GBBAT BABGAIH. 
The property of the Yale Iron Work •• conillting of 

one machine Sllep 68x150 ft . • lIa,em.ntl t
wo 1I00r. anel 

attic. with new enr-ne .nd holler. Sha tlng, Tooll, ete. 
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Tbe �ulld'ngs are Brick "'tuate� en tbe cornera of Ch.Del 

�� .• �% ���':r�\Se s:;
e
t":g�h��� :m;' O;�lt"t,u.f��I�f: �I�� 

cbtnery Also, large 8ssortmpnt of en&1nea and toolB 
ready for delivery. All thLng. coo.loered. tbl. Is a 
cbance of a life time for a mOlt prolltahle Investment. 

New Haven. Conn . H. B. BIGELOW. AssIgnee .  

B.. BALL '" 00., 

WOOD WORKING MACHINERY. 
�'or Planing Mill •• Car Shop.t Sa.h, BUnd and Door Ma kerB. &c . •  .s.c .  8end for IIlnB r.tea Catalogue and price 
g��Cl1::r';t�1oo �e,;x��t���We:��r'k .s

alearoom, at 121 

M
ANUFACTURERS and Capitaliete will r lind 11 to tbelrlnterelt to In .... tlg.te . new InveD-
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GATES. Cle,elana. U _  

III I II I l �� WR�R��HT 
B{,.AMS & GIRDER S 

THE Union Iron Milla, PUilburgh, Pa. 
The attelltloll Of Engineer. and ArcIIltecu I. called 

�fe��Y'n"��1�g ��
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�ff :'����I ����f��i:rfn";'�� :�J�I�!�����, �e �� 
prepared to fUrnish all sizes at terms a8 favorable 8S caD 
be obtained elsewhere. For descriptive 11 thograph addre., 
Carnellle.Klomaa &; Co. UnIon Iron Mills. Pfttsbnrgb, Pa. 

ADVERTISERS ! Send twenty-live celltl to GEO;-P ROWELL & r:0 • • 4' P.rk Row. Ne .... Yorli:. for theIr Pamphlet OJ "". hundrM P(JO" . contalnlnlt IIstl of S 000 ��paper8t and �8t'mate8 Ihowina COlt of advertiling. 
MAGNETS-Permanent Steel Magnets 

of any form or .tze. made to order by F. C. BEACH • CO., 2ijS Broadway. New York. Makera of the cel• brat.a Tom Thnmti .nd MInIature Telegrapb InstrumenU. 

E . •. MAYO'S PAT. BOLT CUTTER. 
17'8end for I Ilnltrated Circular. CincInnati. OhIo . 

BICHARDSON, lIrIERIAM & CO. 
Mannfacturera of the J.telt Improved Patent nan· e .  and Woodworth PlanLng Machlnel, Matching s •• l ond meldIng. Tenoning, MortisIng, BOring, Shaping. Ver tical, and ctzeular lIe-oa wing Machlnel, Saw Mill. Saw ArbOn. Scroll 8&W8L-Rallway, Cnt-ofr, and RIll ........ Ma ohlnel, Spoke .nd wood TUrning Lathe •• and varlonl other Klndl of Wood-worklng Macblnery. CataloEDer 

and price lI.te aent on .ppllcatlon. Mannfactory,_Wor
�elter. Mall. Warehoul. un Llbertv 8t. New Yon:. 17 

VALUABLE PROPERTY AND WATER 
Power for Mannfactnrlng Purpo.e8 for 8ale. The Belytdere Mannfactnrlng Co_ will oller at pnbllc .ale on FrldaJ. Jnne U. next. theIr property at BelvIdere: Warren Co .• New Jer •• y. The blilldlllill are almo., D ew and In cood repair. Water power abnndant and rella. 

ble. Advant.ge. for m.nnfactllrln� are vory� great . 
�l

r
c¥tf�f��rl1o�d��;tde��E EL WERE A1�N U-

P. BLAISDBLL '" CO., 
Worcester, M a  ... , 

Mannfactnrera of the Blal.dell Patent Uprlgbt Drill. 
and other 11rat�clasfl Machln fBtn' Tool,:!;. 

NEW & IMPROVED l' A'f'l'ERNB.-MA
CllINISTS' TOOLS-all slze8-at low prices. 

K. GUULD. 9'7 to llSN. J. R. R_ Ave .. Newark. N .  J .  

THE PR ATT & WHI TNEY CO., Hartford, 
Conn. a.re pre Dared to fUrntsn, from tpe1r fact ory 

direct, or through thetr agt-nctes n t  25 Park Place. N f'W 
York, 186 W. 2d St .• Cincinnati 0 • •  and 253 So. Canal 
St_, Chicago. I I I .• Iron Worktnll Machluery for mach ine 
ana railway �hops . sewing machine Bud t.!UD factories, 
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ough construction, with full equ lplLclI t of the best 
modern atts('hments. Enquiries tor descr1ption and 
prices 8re solicited. 
--W-JUST-PUBLISHED� -

Riddell's M echanic's G ,.. o m etry. For the use 
o f  Workmen I II  Wood, �tooe, and M eta ls Illustrated 
by fitty larlle platfs, lnclud lnR several exp anatory card. 
board models thu.t can be reautlv pur together, slJ Owmg 
tbe prtnctplrs of CODst1 llction In a Dew and l) t)Yf'1 man· 
�rl�f'd�r �¥g�
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quarto. cloth .  Price $5 _ 
pi" �'or sale by booksellers generally. or .ent upon 

receIpt of tbe price. 
CLAXTON. REMSE.V &; H.J.FFELJo'LVGER 

PUBLISlIEBB, PHILADELPlIfA, P •. 

MACHINERY l'i )o; \\'  au" ..... h .. UHJ.·· lIend for Circular. CHAI. PLACK 
1 41;  CO. 60 VesAv st •. N ... w York. 

1832. tlCH.l!lNCK'tI FA'rENT. 1871 
WOODWORTH PLANERS 

::�eBe;'�:e���e�', !,,�?
d 

J'8�J
ro: 'l��kt�c��� 

BONs':Matteawan. N. Y. and 118 LIberty St .. New York_ 

A LL KINDS OF IRON AND STE EL DItO-P 
l'ORG I N G S  made to order. NEW ENGLAND 

MOTOR A N D  M O W R R  Co" Danburv. Conn 

A Set of 12 Steel Lathe Dogs, 
From � to 4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f I 7 . 30  

. .  ' to 2 " . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 � OO  
I:t�.nt f�?m 1} �g � �Fh:::::::::::::::::::::: : : : : : . : : : : : 1� :� 
1 Set of Steel Clamp .. . . . . . . . . . . . . . . . . . . . .  _ _  . . . . . . . . . . .  12 .50 
E;pa:.J�\lan;;,.el .. :takiiig' aiiytiiliig' fr �ID: }; . io' 4 $10 .00 

· Inche •• &c; 
Send to C. W .  LE COUNT, South Norwalk. Conn. 

for Clrcnlar. 
THE " PHILADELPHIA " 

HYDRA CLIC JA CK. 
P ISTON guided from both ends; all working 

parts gu.rrt�d from dust ; stngle or aouble pumps, 
CIlIndc1t �n". f�r" 1 ocker arms, p1stons, etc., entfrely steel . 
�g: � ci;�' ·.t�:·N��I���lf.bla. ! PHILIP S. J USTlCK. 
II HUSSEY'S NATIONA� 

_ �' ge�t!!�Ln!���j!s��'!�!lt 
. ',- Scale Dr&.w'ngs, and Df'h.j}s for ,,11 

�. - , " ..:.;.. Styles of low-prtred HOUflf'S. with - �p�clftcat foDs an d Cost JU8t Pub 
/lslled. Royal quarto. Post-pald . �_ 

WOODWARD'S } 1 .000 WORKING DRAWINGS 

NATIO N A L  
Plans. Detall_. 

ARCHITECT 
Specillcations & Estimates 

TWELVE DOLLARS, post· 
paid. 

MOl'll (1KTON'S N A T I ON A L  1 Sill Dollar .. post 
STA I R . B U I l,D ER. 5 paid. 

MON CKTON'S N A T I O N A L l SIx Dollars, post 
CARPENT'ER & JOINER. 5 paid. 

O RA N GE J UDD U O  • • ll43 Broadway. N. Y 

4R R I G B Y ' IS  R 
ESPLENDENT GAS · BURNE 

Patented June 17. 1873. 
Glves lncreRsed light with t5 to SO per cent. . less aRa, as orovt:d by act.ual t�st . 8A.mpl� 
ma.led for !\Oc. A gents Wanted. Adde es • 

I '  RESPLENDENl BURNER C O  . •  
. 1 1' 6  West Fourth Street. Cincinnati. 

1874. and 1875 
Catalogues Free. 

Mach1n lita', Blacksmtth s,' Mode l  Makers ' .  Pattern .Ma· 

���'�h�rf�� aN�\�s���' orL�:C
o
h:�rC��ra " and Tools Bud 

A _I wILK I " !' O "  It. co" flo-ton Mas. 

Superior to any modifi 
cation o f  the trip  ham
mer. Simple. Effi cient, 

�"::\OOCi) and Cheap. 

tr Send for Circu. 
lars and price. 

Addre8s 

W. L. Chase & Co . ,  
83 & 9 ,) Liberty 1St., 

_ ... , i. �t.." '}p(;'l k  

© 1874 SCIENTIFIC AMERICAN, INC.



Back Pqe • • • • • • • 81.00 a line. 
Inside Palre • • • • • • •  1:J cent .. a line. 

E'1(1ral'lnas mall Mad ad17erttsementR at the same rate per 
me, b1/ measure1n.ent, as the letrer prMB. Advert18enuntl 

mUBt be rece �ed at publUlation otf/C6 lU earll/ lU Fr,dall 
tM,'ning to appear in next UB'U6. 

VISES. 
We bave 1Ifty Parallel Bench Vlsps . marle bv BrIcks· 

lmrg M 'l '� Co., which we wi l l  sell for '250. The jaws 
Rrf> 4 X'  IncbeR wIde ,  hced with steel Wetflh l of Ville, 
55 Dounds Reta i1 price. , ' ·1  each . They are tlnt c 8S8 
vises tn every respect. We win send I)oe 8 R  a sfLmple on 
receipt of live dollars . �II L l  EHS FALLS ro .. 

7!:'J Beekman St., New York . 

TERRE H A.UTE, INDI A NA, 
.And its advantages a s  a manufacturing' point, e�pecJanv 
for iron and st-pel ,  with a map showfn'l I ts coal fields and 
ran roa d!il , ' ubltflhed by the aSPo("in tion for pr, ,motiflM' 
manu factllTes, wtll be spnt free to maDufacturers, cant
taUsts, skilled mechAnics, and tho�e contemplating emf
grat1on . oT the esJ"abltflhmertt of new Indu8trles, or the 
removal of those alrt'ady C8tablfshpd to a more favora· 
ble loea f lon .  Any further Information dcs!rcd w11l be 
furn 1 shed 

Terre Hante 0112h land) Is a pleasant and heal thy 
nlace t o  lfve In ; its c1ucatfonal advantn gP8, both pub· 
Uc and prtvatp, are of the vpry !'lest charactrr, and It 18 
thE' �eat of thp S"ate Normal School . Nearly all relt· 
gleus drnomill Rt ioDs bav� churchps whtch are wrll p,np· 
ported. The city I,  IIghl ed wltb gao. and lias  a bonntlful 
8Ul'"lp1} of oure water, both from water·works and neVt'r fal l fng wp! )s. T t  hop, nine raUroade Bod rfver DovlgaUon. 
Indpbtednrss small . It Is under1atd with 8. sfx foot velD 
of coal , and purrounded wtth fnexhaust lble conI mine", 
of rich and varied charact er, promInen t among which 18 
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manE' .  t 8  pecullarh adapted for the manulacture of steel 
by the R "' ss f'mpr  proce�8 . 

TI ' rre Hautp Is the comm�rclal center of the Wabash 
l:]�h�' �i���t�8� n:Odbf;�U��ye��dlt8n�ofw�rt1eJYvea1��h�� 
(lUshttes of Us t imber, ond the vartety ond exteDt of Its 
agricultural productions. Population. twenly·five tbou· 
sand.  

Addre.s 
J . O JONES. SUPT. 

A880ciatiollfor Promol'on Of Manlifaclures. 
TEBRE HAUTE, INDI ANA. 

H. S M A " !>o I N U  do CO .. Ag·t •.• 111  LlberLY�N� Y.-

CASE HARDENING, Important. 
CASE HARDENING, Important. 
CASE HARDENING, Important. 

PATEST HYDRO CARBONATl! D BO!>1 E BLACK
CODtatn tng fullv three times the carburtz1ng powt!r of 
ordlDll' v Bonp. Black aDd at about the same cost, and 
�;Oth�l g��f :��;�1?� y�:

n
l����;.

or j����:;rc��� :In:.:;� 
ready, u iform, and clean in l tS actlon . Cirt:ulats, sam· 
pies In box:efl, and reff'rencps. flPnt frpe of f>XpPDRe. to 
try experIment . E. F. HOUGHTON & CO. 
___ 21�lSonth Front 1St., l'hUallelpbia, l·!!:.. 

$200 A MONTH TO AGENTS 
to sell the I M PROVE!) "HOME 
SHU'rTLE" SEWIXG lIIACHINE, 

the only practical, low-priced "Lock Stitch" Sewing 
Machine e,'er in vented. Address JOH NSON, CLAKK 
&, CO .• Boston, Mass. ; :'lew York City ; Pittsburgh, 
l'a. ; Chicago, 1Il. ; Louisville. Ky • •  or St. Louis, Mo. 

A LARGE AI>SORTJfENT OF 

Spy Glasses. 
Catalogue sent on receipt of Ten Cent8 . 

W. Y. M 'ALLISTER. Cbestnot St . •  below EIghth. PhiladelphIa. Pa. 

W A N TED-A live and experienced man to 
travel and take orders for Wood aud tron Work· 

��fi
e�

o��.I.n0��ad
a
�PPIY to .IIAC H I :-i E  CO . •  Bowman · 

J2�ECH'S SPI RAL S PRING SCROLL 
SA IV-Beot aud Cneapest In the market .  FIrst 

IljtJl1 u · n  awarded ar, Lh � A.merlcfLn Instttute it'afr. Send 
for CIrcular to S. D. HO W R. 90 Fu l ton S·· • • N.w York 
L"OR ST l£EL ST A M P .::!, Burning Brands; 
.. -, Pattern Letters, aelaress . f  NEW YORK: STENCIL 
WOllE .... 87 Nassau St .• N. Y. IT P. O. Box 5185. 

��f��r��.CE���'/W�!��:''h�r�d�t°c!'���, ����:D�J(>S:��f, 
Cal eoder RoUers, and tor St.wlng, Turning, or Working 
Stone and other hud substa.nces ; also H l a.zlers' Via· 
mouds. J. DickInson. 64 �aes.u St . • N e w  York. 

Working Models 
And ExpenmentaJ M .. cblnery. Metal.t. or Wood. made t.c. 
order by J • . F. WEl{Nlt:R .2 Cenler st. N. Y. 

H"I�TINfl Machinery, 

U � U CraJl�:;��:. Co., 

Address JOHN A ROEHLJ �G'B SONS. M ·f·rs. Tren 
to, . N .  J .. or 117 Liberty 8t • New York. Wbeel. and 
Rope lor conveyIng power 101lg distances. Send lor 
Ctrcub.r. 

DRA. WING INST' S. 
I L LUSTRATED PRICED MA N UALS, 

in four n8r1 �,  viz. 1st. l'tfATHBlI.£.TIOAL. 2d. OPTIOAL 
lNsTRUME1I1 S .  Sd. �t AGlO LANTEIlN. 4th. PHY.ICAL 
AND S( BOOL ApPARATUS .  Mst1fd to anv adoress fur 10 
CtB . each . J A M E� W. QUEEN & Ot •. , 601 Broa�w.y. m Cne.t:"" 61 .... "t. New York. l'bllatleJpbta. 

S A W S . EJfERSON S PA TF.NT I}(' 
SERTED TO O THED CLlp· 
PER, pxprt'l?Sly tor  heavy 
feed. will 8aW 50.000 feet of 
lumber In 10 hours. 

tb��'hr:���: r.,1:e':-�U������ 

S A W S . EJfERSON'S PA TElof7 A D· 
JUSTABLE SA lV S WA GE. 
lengthen.. the tooth A.n d spreads It at tbe same time. 

th�'\¥!lr;�p�I�I�� ":.Yd'a�
r
:d�� 

�:n['C':lf.
t
D�

f Price. $5.00. or 
pd Saw ever made . Has been 
in use more than four year8, 
and gives perfect satlslac· 
tlOII .  

EXTRA 7'HI}V CIRCULAR 
SA lVS. For Circular Suw 

THE PA TENT PLANER SA WS are supersedlll� .M i lls . 
hl�' �w�J�e �r.�tri'n!.lt�j���'l; ��t���· fe� JH���':re�,r�t�����:;:;'f�;� T�� tar'b�I��:.
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f�lr

e
p'!e�����.���: 

IN SERTED 'IOOTHH:D SAW. teeth are now made bv a nt>w process, eVf"ry one neer saws, Shingles , Clap-
Also, our Patent Readv c��tth

c
:n a��
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�t�:�8:�
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m
:��13� d bett�r lum- �¥�t�ie F����n:ac�����d

a
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Gummed and Solid Saws of kinds o'- tbln lumber. all kInds . I All Goods Warranted Qf Superior Qualill/. I _ _  �,,_ . • . ' 
ur- For Circulars and Price List. addre's EMER�ON, F O R D  & CO., Beaver Falls, I'a • 

SUPER-HEA TBRS 
Save fuel . and snpply DRY steam. At.t ached to boilers 
orset In separate furnaces. H. W. BULKLEY.Rnglneer. 

98 Llbert� St .• Now York. 

Pyrometers 
For teBtlng OvenB. Boll· 

• er dues, Blast furnaces 
Soper·heate<l 8team. Oils Stili •. &c. 

Address HE N RY W. JlULKLEY. 
98 Liberty St . • New York 

Portland Cement. 
A Practical Treatlee on Cemen l furnl.bed FREE . 

S. L. Mercbant & Co. 76 Soutb St .• New York. 

HOUSTON'S - PATENT 
TURBINE WATER WHEEL. 

81m.' -+1 II __ ell&, eheapeat. Beat. 
In tbe teat at Holyoke In 1872, the Hooston gave the 

Iollrne8t percentalre eve. 
.hown In a reliable te.t anc 
:,,\t!'1::::t otr:r:ll. rt 
&����:���rnl: Irt�V����� 
Ity over all ol.bero. Emer 
'Bon's tull report furnished 01 
appllcatlon . Send for Clrcu 
lar. 1OI:RRILL '" HOUSTOlil 

IRON WORKS. Beloit. WI8conilI 
N O Y E ' I!J  

MW l'urnishiDgWorks 
alP the largest In tbe United States . Thev make BUrr Ml IIBtoneB. Portable MlIIs. Smnt MacblneB.Packen. Al lII 
n��1e��

t
:;�u�

e
l�I:: ����Yf�ra2�ta?o'i:'J!�g. specIally 

.T. T. NOYK & SUN. Entralo N. Y. 

Grant's Li[htnin[ Screw Plate. 
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C. HEN�Y HAL L & CO .. ·/O Cortlandt St .• N .  Y. CltJ 
THE PULSOMETER. 
The 8lmpleat. moat dorable and ellectlv. 

IITEAlI t>uMP now In use. Will pomp grlttl 
or muddy water wltboot wear or Inlory " Ita part •• It oannot lIet out Qf order. 

B r a n c h  D e p o t . , 
11 Pemberton SQllare. Boston. Masl. 
1327 Market St .. Pbl ladelphla. Pa. 
����I��![::�'i��g:Ft�;,��INew Orleana. 
811 & 813 Nortb Second St .. St. Louis. Mo. tI G. ROGERS & CO., Madisnn, Ind ., are 

• tbe orl"lnal Introducers of TANNATE O F  
O D A  for cleanIng bollen. Thel. prpp · ratlon of thl' 

Salt was patented May 211t. 1871. It sncces. bas I.d t o  
monv fraurlulent Imitations allalnot wbtCb t b p  pobllc I I  
warn · t l . TM/,. T. 8. U 1M I/Olid Salt ltself-no dilution. 
ONLY 1 TO 2 OUNOE. DAILY .EQurllllD . Prtce 85c. 0 lb . 
Send tor book .  Relerpnees : Remlnglon & Son •• 1lI0n 
�yi..i !o��J..��:�.��;g6':,�I�co��lt�:O��d.�;�i 

FOR SALE. 

S ��!!F!a��e� :e�.D::W::U��M�����bC';�a�S'i.:";V - . -fMPROVEDl874. 
D O U B L E  A C T I N G  

B UOKE2-PL UNGER St!���PS 
VALLEY MACHINE COMPANY, 

Easthampton. Mass, 

R. A. Vervalen's Brick Machines, 
Made at Haverstraw. Rorkland Co . .  N. Y. Making nIne 
tentbs of all tbe brtck used ln tbe State . Send for circular _ 

Sendfor Pr C� List. 

S. A. W OODS �J AcnINlC 
COMPANY, 

., Vbprty St . . Nf!w York ' 
67 Sudbury S t . ,  Boston .  ' 

Woodworki n g  Machin P " V .  TrOT! Tonl!il .tor.  
-===���========���, 

� '" '\: � � .. � � ! � ::: '; 
.., 0 g ::Q 
:::: � � '..m;,m.;.,m;..:,J,.-Iiiiiiii�a_Iiii'" '" � -"II � O  :! 
� ,. ,  � Stationary and Portable. to flO H. P .. k ept I n  IStock I also, Circular Saw Mt l l s  and Po wer HammPTs . 

.... ERIE CITY IHON WORKS. Erie. Po. 

L BST IN 'fBE MARKET 
""'N. COR.. \"'i:..Q'i' II."'� &. \:)\\ "-'<\ <;;'''. ,,';\\\., 

PORi'LA..ND CEMENT, From the beat Lon��'If�ft&b�';1;'C1r3���I�?� • 
.. Practical Tl'eatl.e on Cement rurnlsh<d 'or � cpn' s .  

The Harrison Boiler Works THE IANITE 
Situated on the line of the Penna R R on the Schuvlklll River adjolnlnll th� U. S. Arsenal. PhlladP.lphla com· C OMPANY 
Pt lslng all the Real Estate (about 10� acres) . With ·Bu lldlngs. Factory. Owelllng_ . Wareboooeo. etc . •  tnereon . '" Wh I i macblner! . tool •• patterns. drawlng_. Bnd Bll lhe neressarles for cal lylng on.  ond Ihe Palent "ght l or. the manu· tmery ee S I-A f8.(�ture 01. t b\s well known and successful Bt.:!& m Generator. This cSl abl1shmcnt lb in ftrst claS8 0rder in f>vp.ry � rt'spect, and haft facl l 1 tics for tur nIng out 300 HIJfSC Po wer of Boners per week. There 18 DOW in UBe ov(-r Flf t� �r� TnOUl-BO d Horse Power. with a prescot Bteady demand. The shops have both fall BOO water faci lities for sbtp- ����� pin". and are I n  every wav well apPolDted for macblne and foundry work In conJonctlou wltb tbe manufacture I IDr of bOIlers . For further tnformatlOn, adoreRS Unb EXECUTORS OF THE ESTATE OF JOS. HARRISON, JR., DECEASED, -c.' ___ -::-____ -:::-:,--__ _ No. 10 Nortb MerrIck St . •  Penll Square. Pblladelpola. Pa. American Saw Co�-Removes Its BU81ness OMce. lthy 1st. 1874 to 

AS
U'ill.f! Br:r'FTESL-r1����WJ�.RgcOF T��� T�?';rI!�B��T��p��tJ��a�y 1��:����la��L:"� .r"Ef�;!�I�: �"j}J/-lsa¥8'GENjl�'1.io;�juJjt.�Tg �11>·�£AttE1samPblels. PrIce Lists. etc . •  etc. LIBERAL INDUCT!· 

�ee ���:������facturer, } H. W. JOHNS, 87 Maiden Lane, N. Y. 

BOILERS A.ND PIPES COVERED 
With " ASBESTOS FELTING :n Bavel twenty-llve per cent. In fuel. Send for Circulars. 

A S B E S T O S  I' B L T I R G C O M P A R Y, 
Nos. S16. 318. 320. and S22 Front Street. New York. or Aobe8to. In all quantities and qualities for eale. 

tit THE AMERICAN TWIST 
DRILL CO . •  Woonsocket. R . I . .  are now the sale owt}e1'8 and manufac 
tUIen of the celebrated 
DIAMOND SOLID EllERY WU::EEL8. 

tr lllu.trated Catalogue of Em· . ery WIleel •• Macblnery. and Tools 
FR"E . 

K IDDER'S P ASTILES-A Sure Relief for A_tbma. STOWELL & CO. Cbarle8town. MaSI. 

TURBISE 

Water Wheels. 
More than four times as 

mauv of James LtJleJ'8 1m· 
f:��ge�i����p���R��� t�aa� any other kind. 24 _Ize. 
made, rBllg1of!' from 5 '4  to 
96 Inches diameter, under 
he .. ds from I to 240 feet. 
�g���L;��/g�",��:gpCl��: 
�?)�t:I�1�� elsiI Ca

U�b��8ba
e
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over 30 fine Ulustra.tioQs, 
sput free to parties io ter· 
C8ted 10 wafer power. 

JAr.mS LEFt'EL & CO . •  
Sprlnjllleld .  Ohio. & 109 LIb· erty St .• New York ctty. 

1'01\ 

Ma c h i n i sts '  
TOOLS, 

OF ALL KINDS, 
A.l>DBESS : 

N.Y.Steam Engine Co. 
t8 C:hambers St. 

NICw YoB/t 

T H R E E  P L Y R O O F I N G . 
In Use Ten l' e"J'8. 

A good article, W f' 1 1  recollimended and snltablft for 
e'ther Rtp'ep or flat roofs Send ror Cfrcular and Sam· 
pies . MICA ROOFING CO . 73 Malden Lan • •  New York. 

I.HE HEA LD & SISOO 
Patent Centrifue-al Pumps, 

VERT1 CA L & HO lt IZO NTAL. lIfrllt Premiums at New Orleans. Clnclunatl . and New 
York. U Jfedal oJ Special A ... ard." Amertcan 

InstItute. 1872 . 
Perfect satisfaction guaranteed. The cheapest. mOS1 

durable. popular and Buccessful Pump known, for Paper 
Makers, Tanners, Contractors. Brick \Iakprs, Ofstillers. 
etc. PUmps wHo engine on frame. complpte II. t  10v 
IIl<ures.lor Wrecking. Dredging. IrrIgating. etc. lll ustr. 
ted oamphlet,free. foOO refercnces to parties Betua1 !y usIng 
tblfct�':f. 2JE1't'1>�H�8N�'ifJ�

t
B�I':l'��s�1;�:"N�t: 

McHa1fie Direct Steel Castin[s CO. 
S TEEL CASTINGS, 

Solid and Homoge{of'ou8, guaranteed to s l and 8 Ten811e 
Strain ul  2!1 l 'on8 per �QUIHe Inr.b An fr,valnAhlp Rub· 
s"Iote lor Expensive WRO T:GHT IRON FORGINGS 
'lr fur Iron CastlnR's, where grpal 8tre" �th Is rClIutrt 'o . 
OFFTCK-COE. EVELINA AND LEVANT !'TEEETS. PHIL_ 
ADEL t>HLA. lIT Send lor Circular. Price LIst. &c. 

wma ROPS. 
101m W. )f.son & Co. 13 BroadwBv. Npw York, 

mOR PLANIIBS XNGIN E LATH�DRILLS &c. Send  for Prtc. 'Llat. JlEW BA . AN It1AJl UFACT U R ING (lO., New Haven. (lonn. 

TRENTON N .  J .
. 

-u-=lE�OR'GE-BARNES-&-CO� 

Manufacturers, Syracuse, N. Y. 'I'A.N � a'ft; OF SUVA is not Patented and 
cannot be Pa1 ented. 1'bomlb's FJuid raDn�k ot bvda 's a perJ ect  Succe8s tor removlDg selt Ie f rom St,earn tsvllerr-, WITlIuU r INJUBI 1<. G  HOILII:R. It has rtmoved HUtinels 0.1 ticale !com .::IIogle tSvlJt!rS, tnerebl saving l unlil ?f CO'l l ,  It ,saves ;;.0 tunes I t s  cost In F ue l ,  alid 8aY�8 �O times itE- cust In repatHl O f Botllrtl .  Sold III Bbl •. 500 I n  • � IlbIS. 250 lb . •  )0 Hul •. 125 Ib .. at tbe l OW pr .ce o t  1 0  ceLl L8 per  pOun<1-11"t!s than one tllted price of .., lllt·r prc;plll atl(JlU!, IioOa buptrlor tu H. I I o lhers A<1areS6 "rdel S to N. bPE�L:ER I IiO,IIAS . Elm" .. . ... . Y. 

BXT.&A JlEA n ABD IJll'&OVED� _ 
r,UCIUS W. POND, MANUFACTUAIiA 

Worcester, Mas8. Wareroom. 91' LI .... TI.� 8��\t.r:�JI��rkinnt. 

SEND FOR 

Clrcnlars descriptive 
of tbe 

. 
GOODENOUGH 

:mproved �or8eshoe 
All lltted tor use. 

equired. Every Breeder, en 
' '1  Farmer, every Horse Ownt 

own Farrier. 
Box 3044, I'. O. 

New York. 

OFFICl!:S : 

34 & 36 Eliza 
beth Street. 

RE�MT-f�RS B II S T GAGE COCKS. 
MURRI L L  & KEIZER. 44 Holliday St • •  Balt. 

THE " Scientific American " is T rinted with 
CHAS . EN I< U  JOHNSON '" CU.'S INK. Tonth and Lombard Sts .• l'bJiatlelpbla, a n d  5 9  GOld St •• N e w  York. 
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