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THE CAMERON SPECIAL STEAM PUMP. operation, repeated at each stroke, makes the motion continuo 
Two thousand steam pumps, known as the Special, have ous. The reversing valves, I I, are closed by a pressure, on 

been manufactured in England, under the patents of Mr. their larger ends, of steam conveyed by an unseen passage 
A. S. CameroD, since the introduction of the invention into direct from the steam chest. 
tbat country, some four years since, by Messrs. Tangye Broth. Having explained both construction and operation, we turn 
ers & Holman, of Soho, Birmingham. At first only small to our file of''1JJnginemng for a report of the performances of 
machines were madlf, but'as their usefulness became devel· thlil.pump. The engine room at the Adelaide collieries, we 
oped, the manufact�rers designed pumping enginesC?n the �� ,� ';�: ,,'med, is situa�c# '" depth of 1,040 feet below sur· 
aame principle for use in collieries. At the close of 18'70, t:JO" .� fI'Jld is an arched cba�.er about 100 feet long by 20 feet 
machines were at work in the Durham and Newcastle coft.1 '�'de,';:lid 10 feet high at the center. At the far end of thIII 
districts, where their performances proved so satisfactory as chamber is a double·:Ilued boiler 27 feet IODg and 7 feet dlam· 
to ju�tify the conclusion that the pump might be constructed eter.· Placed between the boiler and the shaft is the pump· 
to do itill heavier work. 
:As a. result, an engiae 
was built by the firm 
above mentioned for the 
Adelaide collieries at 
Bishop's Auckland, in 
genersl style and form 
!limilar to that 'shown 
in our illustration, Fig. 
1. Of this machine, the 
dimensions and points 
of construction !Ire as 
follo'Ws: 

The steam cylinder is 
26 inches diameter; and 
the pump-which Is 
double acting-is 6t 
inches diameter, with a 
6 feot stroke. The slid e 
valve is steam·movea, 
and its alteuate action 
is effected by meSDS of 
two steel reversiDg 
valves, oierated by the 
piston in the interior of 
the' 6y linder at either 
end. Hence there is 
DO txteOlJl.l-mech1tni�'DL 
eXCEpt the pilton rod, 
a few inches only of 
which is seen recipro
cating between the stuf. 
fing-boxes of the steam 
and pump cylinders. In 
the contract it ·was stip. 
ulated that the engine should raise 120 gallons per minute 
1,040 feet high in a single lift, and this it more than accom
plishes with apparently as much ease as if its load was de
livered at only 100 feet high. 

The pump barrel is lined with gun metal one half inch 
thick, and is itself 11- inches thick in the body. The valve 
boxes are 2 inches thick in the body, and 2t inches thick in 
the center of covers, each being secured with sixteen 1t inch 
bolts and nuts. The piston rod is of steel, 31 inches diame· 
ter; the steam piston is 6 inches deep, and packed with a 
single broad packing ring, tongued and set out by 
six curved springs adjusted by eet screws. The en· 
gine is bolted down to a massive bed plate, the holes 
at the back end of the cylinder being slotted to per. 
mit of expansion and contraction. The joints of 
the pump and valve boxes are made by means of 
gutta perch a rings, let into grooves in one flange and 
compressed by projecting tongues on the other. The 
engine has an air vessel 30 feet high, 30 inches in 
diameter, and 2t inches thick, Intermediate val ves 
have been provided to relieve the loan on the pump 
as much 88 po!sible. Before leaving the work!', 
the engine complete was tested up to a pressure 
of 700 Ibs. per square inch. 

Figure 2 is a sectional view of the pump, from 
which a clear idea of the simplicity and fe'Wness of 
parts of the device may be obtained. At A, the 
steam cylinder is shown in section. C is the steam 
piston rod, and D the piston rod. At L is repre
sented the steam chest, F the plunger, G the flide 
valve, and at H a starting bar connected with 3 
handle on the outside; I I are the reversing valves, 
and. K K the bonnets covering them; N is thebody;piece con. 
necting the steam and water cylinders; B is the water cylin. 
der with the valve chest bonnet removed; M is a valve seat 
which, with the valve above it, is shown in section, and, last
ly, T, is the discharge air vessel. To understand the opera· 
t:::>n, . it is necessary to suppose the steam piston, C, lllOVing 
from rI.ght to left; when it reaches the reversing valve, I, it 
openb It, and exhausts the space on the left hand end of the 
plunger, F, by the passage, E, which leads to the exhaust 
pipe; tho greater prefsure inside of the steam chest changes 
the positlon of the plunger. F, and slide valve, G, and the 
motion of the piston, C, is instantly reversed. The same 

THE CAMERON SPECIAL STEAM PUMP. 
ing engine we have been describing. It was stll.rted on the 
6th of June, 1871, and after working for six weeks its duty 
WM measured, and 137 ga.llons per minute, at 10! strokes, was 
found as the average of seven trials. Later experiments 
gave a duty of 12.g. gallons per strok'l, the engine running at 
the rate of 10 strokes per minute. 

A still larger Special steam pump, calcnlated to raise 22 500 
gallons per hour 540 feet high, has also been made by Messrs. 
Tangye, and eight engines are abollt to be constructed for 
coal mines in Germany. They are employed on simi.lar work 

to'a much larger "x�ent in the UJ.littld S(.ll.(68, W.J.UlJ there 
are upwards of 4,000 of them in use, adapted to all kinds of 
work, from feeding boilers to supplying cities with water. 

The works of Messrs. A. S. Cameron & Co., which are en
gaged exclusively in the manufacture of these engines, are 
situated at the foot of East 23d street, New York city; they 
cover 16 lots (just one acre of ground), and are conducted on 
the co-operative plan. The establishment has grown to its 
present proportions in the course of a few years; it is an 
example of what can be accomplished by ingenuity and en
terprise under the beneficent influence of our patent laws. 

Mr. Cameron's first patent was secured through the Scien· 

[$3 per Annum. 
[IN ADVANCE.) 

tific American Patent Agency, when he was but seventeen 
years of age. 

_ .•. a 
A Wild PIa-eon Roost. 

For the past ten days the annual migration of wild pigeons, 
to the forest regions of the Alleghany mountains, has been 
going on, and, according to the New8, of Cumberland, Md., 
the town of Oakland,in that State, and tile farm o� Mr. Wm. 
Schley, have become the tempor&r1 nQctuma.l.rOOl�ni pl!!oce 
of the birds. . 

The pigeons collect nightly on a tract of ground covered 
with alder bushel, occupying about six acres. The pigeons 

first appeared about ten 
days ago in countless 
flock!. The Cumberland 
News says: The inflock. 
ing pigeons gradually 
settle down upon the 
bushes, until they are 
bent· to' the ground by 
the weight of the birds. 
Still more pigeons come 
flying in from distant 
points, and continue to 
settle down upon the al· 
ready living mass, until 
the whole five or six 
acres are completely cov. 
ered. So great is the 
number of birds that 
they pile upon .each oth. 
er, in places from one to 
two feet in depth. The 
pigeons continue flock. 
ing in and settling upon 
and among each other 
from about 4 o'clock in 
the afternoon until night. 
fall, when at last they 
become still and pre. 
pared for their .night's 
rest. With the early 
dawn of the mOrning, 
flock after flock arise and 
fly away in all directions 
until about 9 o'clock , 
when the place is de. 

serted, and not a living bird is to be seen, during the remain. 
der of the da.y, until toward evening, when they again begin 
flocldng back to the same roosts, and the scenes of the even. 
ing before are witnessed. 

It is estimated that all the flocks of pigeons, for perhaps 
fifty or sixty miles around, thus gather at the one spot each 
evening, prepa.ratory to their flight to the Alleghany Moun. 
tains, in quest of the heavy mass of acorns abollnding there. 
This is the only roost known this season in this or any of the 
bordering counties, and is, perha.ps, the only one within a 

circle of several hundred miles. It ls a well es. 
tablished fact that these birds have but one roost. 
ing place within a very large territory, and in their 
transit to warmer climates, and during their stop. 
pages by the way, use one place only as a roost at 
night. At this wonderful roost, on Colonel Schley's 
place, thousands and thousands of pigeons have 
been nightly captured by men and boys, with guns, 
clubs, and bags. After nightfall a person can go 
among the birds and scoop them into the mouth of 
a bag. It is needless to add that thousands of them 
have been wantonly shot, and allowed to remain 
upon the ground where they died. 

Crystallzed SIlica fi"omAqueoulJ Solutions. 

In a paper published some time ago, in which the 
author had attempted to obtain quartz crystals trom 
aq ueous solutions of silicic acid, at ordinary press
ures and at both ordinary and elevated tempera. 
tures, only Dt'gative results could be reported. In 
this series of experiments, attempts were made to 
obtain crystals after Senarmont's method, in water 

.o.e"tcld to 200° or 300°, and therefore under pressure. Crys
tals, under these circumstances, were obtained, but small, 
and evidently consisting of hydrated silicic acid, and with 
these crystals were numerous granules of silicic acid, con. 
sisting of two distinct parts, a nucleus and a coating. Tri. 
dymite appeared to have formed, and over it a coating of mi. 
nute crystals of hydrated silicic acid, which evidently had 
formed as the temperature had lowered. 

His, conclusion is that quartz cannot be formed under 
any circumstances, at ordinary or even at lI11ghtly elevate.d 
temperatures, or under ordinary pressure, in aqueous .Iolu· 
tions.-O. Ma8c7IJce. 
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[From the New York Ledger.] 

JOSEPH PRIESTLEY, 

BY JAMES PARTON. 

Time brings its revenges. 1 read, in a recent number of 
the London AthenaJum, a quiet advertisement informing the 
public that" it is proposed to honor the memory of Dr. Priest
ley, and to commemorate his discoveries and his services to 
the scientific world by the erection of a statue in Birming· 
ham, where he lived so many years." 

The advertisement goes on to say that, as no other public 
memorial of Dr. Priestley exi�ts, it is believed that a large 
number of persons interested in science will be glad to con· 
tribute something to perpetuate the memory" of the father 
of pneumatic chemistry, the discoverer of oxygen, and one 
of the most illustrious men of science whom the last century 
produced." Then follows a list of sixty·six subscriptions, 
varying in amouut from fifty pounds to ten shillings. Among 
the names we recognize those of Professor Huxley, Mr. Mar· 
tineau, Dr. Russell, Sir Rowland Hill, and. seven other memo 
bers of the Royal S:;ciety. 

A statue to Priestley in Birmingham! Does the reader 
happen to remember how Dr. Priestley left Birmingham sev· 
enty.nine years ago? July the 14th, 1791, some of the liberal 
people of that city proposed to celebrate by a public dinner 
the anniversary,of the destruction of the Bastile, which had 
taken place only two years before. But two years in revolu
tionary times is equal to a century. When the Bastile was 
destroyed in 1789, the event was hailed with joy throughout 
the world; but during the two years following, the revolu· 
tionists of Paris committed excesses which repelled and dis· 
heartened all but the stanch6st friends of liberty-all but 
such as Priestley, who was recognized in Birmingham as a 
chief and representative of the liberal party. Priestley had 
published a reply to the "Reflections" of Edmund Burke. 
He had been named a citizen of the French republic. He 
had defended the revolution in the local press. 

The aristocratic faction of Birmingham, whose instinct was 
then, and is now, to advance their cause by violence, deter
mined to prevent the celabration. It is easy to stir up a riot 
in times of popular excitement, but it is not so easy to limit 
or check its ravagep. After breaking up the banquet, and 
destroying the tavern in which it was given, the mob rushed 
to the house of Priestley, who had not attended the dinner, 
broke it open, and compel'ed the family to seek safety in 
flight. The rioters took out his books in armfulls-those 
precious books, the solace of his life, which he had been fifty 
years in gathering, for he was a hoarder of books from his 
infancy. His library was scattered over the road for half a 
mile, and his torD manuscripts covered the floors of his house. 
His apparatus was broken to pieces; and when the destruc· 
tion of the interior was complete, the house was set on fire. 
The fire, however, was extinguished before further harm was 
lione. 

This disaster, strange to relate, made the philosopher's for· 
tuue; for although the jury, after a trial lasting niue years, 
awarded him but twenty·five hundred pounds ,damages, of 
his claim of more thanfour thousand, the liberal portion of 
the public subscribed handsomely to make good his.loss, 
His ewn brother.in.law,as Lord Brougham tells us, gave him 
ten thousand pounds, besides settling upon him al!l. annuity 
of two hundr«d pounds for life. As he already had a pen· 
sion of one hundred and fifty pounds a year from Lord Shel· 
burne, whose librarian he had formerly been, he was now in 
very liberal circumstances for a philosopher. In Pennsylva· 
nia, where he spent the residue of his life, such au income, 
at that perioil, was even superabundant. 

There is an error in the advertisement quoted above. It is 
not true that no "public memorial" of Dr. Priestley has been 
erected. Every soda fountain is his monument; and we 
aU know how numerous and how splendid they are. Every 
fountain, too, whence flow the home made waters of Vichy and 
Kissingen, is a monument to Priestley, for it was he who dis· 
covered the essential portions of the process by which all 
such waters are made. The misfOltune is, however, that, of 
the millions of human beings who quaff the cool and spark. 
ling soda, not one in a thousand would know what name to 
pronounce, if he were called upon to drink to the memory of 
the inventor. And really his invention of soda. water is a 
reason why Americans should join in the scheme to honor 
his memory. He not only did all he could to assist the birth 
of the nation, but he invented the national beverage. 

Yet he always protested that he was very little of a chem
ist; and often said that his making chemical experiments at 
all was a kind of accident. A Yorkshire man by birth, the 
son of a cloth finisher. he was one of those boys who take to 
to learning as a duck takes to the water. He was an eager, 
precipitate student from his childhood up. Not content with 
the Latin and Greek of his school, he must needs learn He· 
brew in the vacations, and push on into other ancient Ian· 
guages of the East, Chaldaic, Syrine, Arabic, not neglectin&, 
such trifles as French, Italian and German. This way of 
passing youth never fails to do lasting injury. He had an 
aversion to the sports of the playground, and to all the light· 
er literature. Need I say. then, that before he was eighteen 
years of age his health had completely broken down, and h� 
was obliged to lay aside his books for months? 

Beginning life as a Calvinist minister, he gradually adopt. 
ed a milder theology-became, in fact, a Unitarian, and aban· 
doned the pulpit for a time. Then he set up a school. He 
spent many years in teaching and writing school books, his 
first publication bfiing an English grammar for children. At 
one school, where he taught for awhile, a course of lectures 
was given upon chemistry, a science of which he knew nothing 
not even its object or nature. Attending these lectures, his 
curiosity was awakened, and he began to experiment. 

Jdttdifit �mtrit�u. 
It was Dr. Franklin's influence, however, that weaned him 

from other subjects, and caused him to devote his main 
strength to sclence. In 1761, when Dr. Franklin was in Lon· 
don Priestley, who was in the habit of visiting the city once 
a year, sought the acquaintance of Franklin, and became in· 
timate with him. Franklin related to him the histery of 
those delightful six winters, during which he and his Phila· 
delphia friends were experimenting in electricity. The young 
schoolmaster, who had already had some success in book· 
making,now offered to write a history of electricity, if Frank
lin would put him in the way of getting the material. 
Twelve months after, Franklin had the pleasure of receiving 
from his industrious friend a copy of the work, one of those 
squar-e massive quartos in which the science of that age was 
usually given to the world. In this work was printed, for 
the first time, a narrative of Franklin's immortalleltperimflnt 
with the kite,which Priestley received from the experimentor!! 
own lips. It is a curious fact in the history of science that 
Dr. Franklin himself never took the trouble to write out an 
account of tbh experiment-the most daring, ingenious and 
celebrated which science records. The work was remarka· 
bly successful, passing through three editions in nine years. 
From this time onward, Priestly was almost wholly a man of 
science, and no year passed without his adding something to 
human knowbdge. He very greatly increased our know
ledge of the air we breathe and its constituent gases. 

He would have been even more successful, if he had been 
more favored by fortune. Baing compelled, through his 
poverty, to spend a large portion of his time aud strength in 
earning his livelihood, he could not follow out his discoveries. 
nor pursue them with that watchful calm so necessary for 
avoiding error, and perfecting truth. His zeal, howevE'r, 
made up in some degree for his lack of mean�, and the list of 
his discoveries will always invest his name with distinction. 

Later in life, he accepted an offer to enter the service of the 
Earl of Shelburne as librarian. He had better retained his 
poverty and independence. He groaned under servitude, and 
would have thrown up his employment sooner than he did, 
but for the advice of Dr. Franklin. Franklin told him to 
arrange all the reasons for keeping his situation in one 
column. and all the reasons for leaving it in another. then 
strike a balance, and so reach a wise conclusion. Priestley 
supported his servitude a while longer, but he was glad 
enough to retire, in 1778, upon a pension of one hundred and 
fifty pounds a year. 

During the whole period of Franklin's residence in Eng· 
land, Priestley aided him by his pen and influence by opening 
the eyes of the public to the folly of the Ministry in estrang· 
ing the American colonies. The last day of Franklin's stay 
in London, Priestley spent with him from morning to night, 
without interruption, looking over America.n newspapers just 
arrived. Franklin was completely overcome with the pros· 
pect of a civil war, and the dismemberment of the Empire. 

.. A great part of the day," says Dr. Priestley, " he was look
ing over some American newspapers, directing me what to 
extract from thom for the English ones; and in reading 
them, lie was frequently not able to proceed for the tears lit
erally running down his cheeks." 

The two friends never met again; for it was not uutil 1794, 
when Franklin had been dead four years, that the English 
philosopher landed in New York. He had a distinguished 
public reception in the city, and, proceeding to Philadelphia, 
he was invited to become Professor of Chemistry in the Uni 
uersity of Pennsylvania. He declined on the ground that he 
did not know enough of the subject. He refused also an of· 
fer, most munificent for that day, of a thousand dollars, for 
a course of scientific lectures in Philadelphia. His labors in 
America were chiefly theological, and he resided usually on 
his son's farm in Northumberland county, P,mnsyl'fania. He 
died in 1804, aged seventy.one. He was an immense person· 
p,ge in his day. The public were constantly reminded of his 
existence by some publication bearing his name. According 
to Allibone, he gave the puLlic one hundred and forty-one 
separate works. 

the spinal marrow at the nape of the neck, and the other with 
the heel, whereupon the leg was moved so vigorously as to 
knock over one of the attendants. He succeeded also in pro
ducing motion in the chest, the abdomen, and the features of 
the face. 

Recent research has defined the conditions of such influ. 
ence on the muscles. Continuous currents applied directly 
cause contractions at the moments of opening and closing; 
but the shock on clo.ing is much the stronger. While the 
current is passing, the muscle remains in a state of semi. con. 
traction, the nature of which is not agreed upon by physiolo
gists. Under excitation frequently repeated, and prolonged 
a certain time, the muscles get iuto a state of contraction re
sembling that in tetanus. 'While in this state, they are in 
constant minute vibration. 

Induction currents cause more energetic contractions, but 
this energy does not last long, and, if the electrification Is 
continued, gives place to cadaverous rigidity. In both the 
foregoing cases, there is a local elevation of temperature, pro
portional to the force and duration of the electric action. 
This reach�s its maximum (sometimes 4°) in four or five min
ntes after the electric action has ceased. The muscular con
traction disengages heat. 

The action on the nerves is more complex. MM. Onimue 
and Legros state that, in the case of motor nerves, the direct 
or descending current from a battery acts more energetically 
than the other, the reverse being the case with the sensatory 
nerves. The sensation experienced in these cases (which reo 
fer to continuous current�) is insignificant; induction cur· 
rents, on the other hand, produce a pain, which continues to 
be felt so long as the nerve retains its excitability. If a frog 
is kept some time in tepid water at 40°, it dies. If then taken 
out, and its spinal cord electrified by au ascending current, 
vigorous contraction ensues; a descending current produces 
no motion. On the other hand, if the latter' be applied to a 
decapitated animal, in which reflex motions are being caused 
by excitation of the spinal cord, it tends to paralyse them. 

In general, the battery current applied to the cord,'if an 
ascending one, increaSIIS the excitability of this organ, and 
therefore its power of causing reflex action; the descending 
current acts in the opposite way. 

When the brain is electrified, the animal does not give 
signs of pain, but of calm stupor and tendency to sleep. 
Some have proposed electrification as a means of developing 
the intellectual facnlties; but there is no evidence that it will 
thus act. On the other hand, extreme care is necessary in 
electrifying the encephalic parts, as a strong current may 
produce rupture of the vessels and serious hemorrhage. 

Electricity stimulates all the other organs of sellse,produc' 
ing luminous effects in the eye, sound in the ear, taste in the 
tongue, odor in the nose. 

Applied to the nerves of the nutritive organs, it has the 
effect of suppressing spasmodic movements which are not 
subject to the will . 

The German theories as to the electroilonic properties of 
the nerves when electrified were opposed by Matteucci, who 
urged the obvious phenomena of electrolysis, that is to say, 
the chemical decompositions caused by the currents. He 
thought the modifications in nervous excitability produced 
on the passage of electricity were due to acids and alkalies 
arising from the decomposition of salts in the animal tissues. 
To this class of phenomena may be added the electro·capil. 
lary currents recently discovered by M. Becquerel. 

_._. -

A COJlIPANY has been formed for the construction of a 
telegraphic cable from Rio de Janeiro to the River Plate. A 
recent report presented by th61 directors states that the sea 
distance from Rio de Janeiro to Lobos Island, off Maletonado, 
at the mouth of the River Plate, is 1260 miles, and a few 
more miles of cable will bs required from the island to the 
main land. The shore once reached, a land line of 90 miles 
will establish communication with Monte Video. Monte 
Video is connected with Buenos Ayres by a cable, and from 
the Argentine capital a message can be sent quite across 

- ._. - ,.south America, the Andes included, to Valparaiso on the 
Physiological EWects of Electrt

'
clty, shores of the Pacific. The capital of the Rio de Janeiro and 

Animals electrified under certain condition'S produce an in- River Plate Telegraph Company has been fixed at $3,000,000, 
creased quantity of urine and carhonic acid, indicating greater and the work i8 to be pressed forward with vigor. 
energy in the vital functions. Young animal� subjected to _ ._. _ 
electric currents grow larger and more rapidly than in ordi· M. Marion, of Paris, has devised a method of photographic 
nary circumstances. printing which consists in impregnating paper with ferro· 

MM. Robin and Legros, experimenting with noctilucre, those pruBsiate, by which it is ;rendered sensitive to light. The draw
little organisms which produce in great part the phosphor ing, which is made on tracing paper, is laid upon the sensi
escence of the sea, found that on passing a current through tive paper as a negative, and exposed to light, after which 
some sea water in the dark, its course was marked by a lum· the senshive paper is washed in water, when the copy is found 
inous trace, the phosphorescence of the animals being excit- produced thereon in white lines on a blue ground. By the 
ed by the electricity. use of a tannin solution, the ground can be changed from 

Induction currents retard or arrest the circulation, by con- blue to black, the work remaining white. 
tracting the blood vessels. Continuous currents, however, _ ._. _ 
generally have an opposite effect. MM. Onimus and Legros ZINC GREENS ,-M , Elsner uses five parts of zinc oxide, with 
have further established the law that a descending current di- one part cobaltic sulphate, and sufficient water to form a paste; 
lates the vessels, while an ascending current contracts them. on being well mixed and then heated to redness, this gives a fine 
Part of the cranium of a healthy dog was removed, the posi. dark green powder. A grass green may be prepared by using 
tive pole of a strong pile connected with the brain, the nega· 10 parts of zinc oxide instead of 5, and by the use of 20 parts, 
tive pole with the neck. The superficial vessels of the ence- a light grass green is produced. The latter is capable of 
phalon were visible contracted, and the organ appeared to be being used as a safe substitute for the dangerous Sc,hwein 
weakened. On reversing the position of the poles, the oppo- \ furt green. 
site effect was observed. By means of an ophthalmoscope, 
the fine blood vessels on the retina of a living person's eye 
may be observed; and if the head be electrified, these will 
be visibly distended. 

The effect of an electric current on bodies newly dead was 
studied by Aldini, who thus produced violent motions in tIte 
bodies of guillotined persons. Similarly, Ure experimented 
in Glasgow on the body of a man who hal just been hanged. 
Using a battery of 270 couples, he connected one pole with 

..•. -
DESPATCHES from Dakota announce the arrival at Fort 

Rice of General Stanley's Yellowstone military expeaition. 
The track laying on the Dakota division of the Northern Pa. 
cific railroad is progressing at the rate:o£ three miles per day. 
The grading is nearly complete to the Missouri river, and 
trains now run to within forty miles of the crossing. The 
Yellowstone division, extending into Montana, is preparin g 
for the contractor. 
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NOVEMBER 9, 1872.] 
NEW TEBTIARY AND POST TERTIARY BIRDS. when it is'pruned in autumn or early winter. This isparticu-

Some new species of birds were found by the Yale party larly the case with lhe grape vine, unless the plant has been 
duriDg their explorations of last year in the lower tertiary. mildewed during the growing season, in which case the wood 
strata of Wyoming. We give the following descriptions, and does not mature. There is no better way to save from winter 
add an account of a few species of interest from the post. killing than vigorous fAll pruning.-Gardener'8 MontllJlJ· 
pliocene of the Atlantic coast. -••• -

The A1etornis nobiliB, new both in species and genus, was a GraphotJ'plna-. 

large wading bird, nearly equal to the flamingo in size. It The art of graphotyping had its origin in the accidental 

is indicated in the collections by the distal end of a tarso- discovery, by Mr. De Witt Hitchcock, an American engraver, 

metatarsal bO.ll.e and by a few other fragmentary remaius. that it was possible to remove the white surface of an 

The Aletornis pernire is a Rmaller species of the same genus, enameled visiting card by means of a brush, leaving the 

represented by portions evidently belonging to one skeleton. inked letters in relief. He was hence led to conceive the idea 

It was about as large as a scarlet ibis. Another species of of drawing upon a surface which might be similarly treated, 

wading birds, apparently belonging to the genus Ateto1'1l.is, so that the lines of the artist should remain prominent and 

is indicated by the distal part of a tibia in perfect preserva- capable of being copied by stereotype or electrotype in a form 

tion, showIng thl'l bird to have been of about the size of a that could be printed from in the usual way. For this pur

curlew. The .Aletornis gracilis was another small aquatic pose, a surface is prepared by placing a layer of finely pow

bird, not larger than a woodcock. It is represented in the dered French chalk upon a zinc plate. A thick steel plate 

Wyoming collect.ions by the proximal end of a humerus in is then placed upon the powder, and the whole subjected to 

excellent preservation and by some less important remains. very strong pressure, equivalent to�hat of a weight from 80 

A diminutive species of about half the size of that just to 100 tuns, in a hydraulic press. By this pressurl', the pow. 

mentioned is the AletorniB bellus. The remains found some- der is compacted into a slab of a perfectly smooth surface, 

what resemble similar bones in the killdeer plover. A small and of moderately coherent texture. The slab is further 

bird belonging to the Scanscore8 and evidently related to the strengthened by being moistened with siz!! and dried in a hot 

woodpeckers is termed the UintQ1'nis lucariBand is represented chamber, and it is then fit for the draftsman, who draw! 

by the distal end of a tarso-metatarsaJ. in perfect condition. upon it with a peculiar ink prepared for the pm·pose. The 

The specimens indicate a bird about as large as the golden ink has two' chief qualities. It remains fluid in the brush, so 

winged woodpeclter-(Oolaptes auratu8, Su.) A new species as to flow readily; but when deposited on the chalk, it dries 

of Oatarractes termed the Oatarractes ajJiniB may be based very rapidly, and hardens the chalk in drying. Hence, when a 

upon a right humerus, which is entire and in an excellent sketch 19 completed, the chalk lying b8tween the lines can be 

state of preservation. The Meleagria altus is determined on rubbed aw3.Y by a dry brush, whUe the lines themselves 

portions of four skeletons and resembled most nearly, iu size resist the friction and remain prominent. As soon as the in

and general features, the common wild turkey of North terspll.ces have been cleared out to a sufficient depth, the plate 
is saturated with a cbemical solution which renders it as America. It may. readily be distinguished, however, by its 

more slender proportions, and especially by the more hard as marble, and is then ready to furnish the m'lld for 

elongated posterior limbs. A much smaller species of the au electrotype. For this, a flat dish of sufficient size is filled 

same genus is the MeleagriB celer, represented by two tibial with a melted mixture of beeswax, stearine, and lampblack, 

and the proximal half of a tarso-metatarsal, which were and as soon as the composition is sufficiently set, it is dusted 

found together and probably belonged to the same individual. over with finely powdered plumbago, and the chalk plate is 

The remains indicate a. bird of about one half the size of the placed upon it face downwards, and hydraulic pressure is 

M. altU!l. The Gru8 proa'VUB is an extinct species of crane, applied to force the composition into every line and point. 

somewhat smaller than the Grus Oanadensi8, Temm., and is in- The chalk plate is then lifted out, and the wax mold is 

dicated in the Yale museum by a nearly perfect sternum, a placed in the cell of a galvanic ba.ttery, where copp!!r is de

femur and a few other less important remains, which proba- posited upon it in the ususl way. The copper is backed up 

bly are parts of the same skeleton. The sternum apparently with type metal, fitted to a wooden block, and the plate is 

resembles most nearly that of the sand-hill crane, but differs then complete and ready to be used in an ordinary letterpress 

from it in many particulars. printing macl:line. In this way,plat.es for book illustration 
may be produced at small expense, and with the merit that 
they are absolute fac similes of the work of the artist. Every 
line placed by him upon the chalk will be reproduced in the 
print with unimpeachable fidelity, and with no po�sibility of 
being altered or distorted in any of the intermediate pro 
cesses. Besides this, the art is applied aho to thfl reproduc
tion of photographs; or, more correctly, the actian of light 
ts-employed -to-rupeH4lde. th.Il.JVOJk of t.he draftsmll.n upon 
the . chalk. By this means, accurate copies that are either 
larger or smaller than the originals can be obtained. The 
electrotyping cells derive their force from a magneto-electric 
machine worked by a small steam engina; and the same 
machine feeds also an electric light in the photographing 
room, by which the operations are rendered independent of 
the solar beams or of the frequent murkiness of the atmos
phere. Processes of color printing have been lately intro 
duced, and for tb.ese the principle of exact reproduction seems 
likely to be of great value. Some very good colo�ed cards 
and colored pictures for advertisements were exhibited 
lately by the Gra.�hotyping Company at their works, but, 
perhaps, the most interesting work of this description has 
been in the way of designs for pottery supplied to Messrs. 
Minton, and transferred to tiles, dishes, and wares of various 
kinds. Patterns are also made for japanners of toilet hard
ware, and the posdble applications of the graphotyping art 
seem to extend to almost every kind of decoration.-Brlti81t 
Trade Journal. 

-.-.-
The Throw- Stick, 

Sir WaIter Elliot has traced to East India a curved" throw 
stick " resembling, bllt differing from, the Australian bom!!
rang,· inasmuch as it dOBS no/; return to the hand when thrown, 
The Indian "throw stick" is found among the rude races 
inhabiting_the moWl.ta.i�nd forest tracks of Central and 
Western India. In waste and jungle triCKS; the people tum 
out in great numbers during the hot season, commencing 
on the first day of the Hindu new yeal' in March, and continued 
on every succeeding Sllnday till the monso()n begins. Hares, 
deer,hog, pea-fowh, partridges, etc., raised by this lowly race 
of beaters, each carrying a" throw stick," are knocked over 
by showers of these weapons, thrown with great force and 
precision. 

---------4.� .... �.---------
E.asUe Foree of WUeh Hazel Vap.ule •• 

they assembled in the spacious ironing room of the laundry, 
awaiting the removal of their departsd brother. When all 
was ready, they mQved gravely down to the burial place in the 
field below. They surrounded the grave and each threw a 
piece of lighted paper down upon the corpse. A volume of 
smoke aroae from the grave, and the spirit of Li Chow Chin 
was believed by his brethren to have ascended with it to the 
clouds. As the clay was being heaped .. pon the corpse,littIe 
sticks and pieces of nickel currency were mingled with it, 
and money was distributed among the strangers who witnessed 
the ceremony. After the funeral, the Chinamen's supper bell 
rang, and they repaired uproariously to their chop sticks and 
unseasoned tea and rice. 

-.- -
Japan a8 a Naval Nation, 

A report by the captain of the Russian corvette Boyarin 
published in the Oronstadt Messenger, gives some curious de, 
tails on the present state of the naval armaments of Japan. 
On the 14th of July,1871 (he says), five Japanese ships of 
war entered the harbor of Yokohama. One of these ships 
is a corvette of English construction, armed with six long 
cast iron guns and two bronze guns. The pecond ship is an 
iron clad ram, the Stonewall Jackson, formerly part �f }he 
American Ollnfederate fleet. It Is armed with a 300'pouncler 
and two Armstrong rifled 70 pounders. The three other 
vessels are screw gunboats of English construction, ooch 
armed with three guns. The crews of these vessels are 
eomposed exclusively of Japanese, with a uniform exactly 
the same as that of English sailors. On the 28th of March 
a casemated Japanese corvette, the Reuzeokan, armed with 
eight guns, also entered the harbor. The Japanese army is 
equipped and armed in the French manner, and its rifles are 
according to the Albini system. In the Gulf of Yeddo there 
is an arsenal, situated on a terrace cut into the side of a 
mountain. This arsenal is provided with a large dock 407ft . 
long, 82ft. wide, and 21ft. deep. The largest ocean steamel'S 
can enter it for repairs. The water of the dock is exhausted 
in ten hours by three large . steam pumps. Its construction 
occupied eighteen montha, and cost the Japanese Government 
$240,0)0. Thirty vessels have already been refitted in this 
dock. Another dock of smaJ.ler dimensions is being con
structed, by the side of the first, for ships of small tunnage. 
The Admiralty also has a rope manufactory, a foundery, a 
boiler manufactory, a mechanical forge, a steam sawing mao 
chine, and all the appliances necessary for repairing ships. 
Engines and boilers are now being- constructed f� river 
steamers. The buildings are all of wood; they are not sup
plied with much machinery, but what they have is sufficient 
for the wants of the harbor. This small establishment will evi
dently never become the naval arsenal of Japan, but it forms 
an excellent nucleus for the young Japanese fleet, and will 
afterward be of great use for the squadron which the 
Japanese Government is apparently about to keep up in the 
neighborhood of the capital, The arsenal was built by a. 
Flench engineer, M. Verny, who has been retained as mana
ger of the establishment. Thirty Frenchmen are attached 
to it in the capacity of foremen, assistants, and instructors. 
The maintenance of the works costs $300,000 a year; and 
since they were begun, five years ago, the expenses of the 
establishment have amounted to $1,500,000. 

.. _ r  ... 
Samuel Wheeler the IronsmUh. 

From the form of such sticks, which are from 1} to 2 feet 
long and 3 to 6 inches broad, thrown with the concave side 
foremost, the author deduced the form assumed by the iron 
weapons subsequently formed by the same racas. Professor 
Huxley, in classifying the varieties of the human race exclu
sively for physical characters, had included under one head 
the people of New South Wales,of the Highlands ()f Central 
India, and of Ancient Egypt, all of whom he includes under 
the term Australoid. Now it is a remarkable coincidence 
that among these three far distant peoples the "throwstick " 
was the weapon of the chase, and that examples do not occur 

,in the intermediate countries. The pictures in the tomba of 
the kings at Thebes represent hunting scenes in which the 
cur'l"ed sticks found at this day in India are extensively repre
sented. The bomerang of Australia is precisely of the same 
form, but, being thinner and lighter, is so fitted as to have a 
recoiling property. 

_ .• 1. 
The Fruit Garden. 

A fruit tree never suffers from too much manure, if the 
roots are healthy. If a tree seems to suffer after a heavy 
mauuring, it is only that it wa.s in a bad way belore this. 
Of course, if one were to empty a cel!spool, a cart load of 
fresh lime, or some other inordinate masil of food under a 
tree, it would suffer; but our meaning is that no amount of 
manure that would be found of benefit to any regular garden 
will be otherwise than beneficial to a fruit tree, it the roots 

. be healthy. 
Many trees suffer from the scale insects, as well as from 

many other minute animal forms, some of which take up 
their winter quarters in some form or another in crevices of 
the bark, or in the crotches of the trees. There is nothing 
which" pays " better than to have these trees washed in the 
winter with a compound of sulphur and whitewash, colored 
with anything which may be desirable, so as to make a shade 
agreeable to the eye. Many of the small twigs in a badly in· 
fested tree may be cut away, so as the better to cover with 
the mixture the parts which are left. 

At a recent meeting of the Academy of N ,tural Sciences 
of Philadelphia, Mr. Thomas Meehan stated that, while trav
eling through a wood, he had b�en struck in the face by sClme 
seeds of Hamameli8 'lJirginica, or common witch hazel. He 
gathered a quantity of the capsules of this pla.nt in order to 
ascertain the cause of the projecting power and to measure 
its force. Laying the capsules on the floor, he found the 
seeds were thrown generally from four to six feet, and in 
one instance as much as twelve feet. The cause of this im
mense projecting power he found to be due simply to the 
contraction of the horny albumen which surrounds the em
bryo. The seeds are oval and are enclosed in a smooth bony 
envelope; and when the albumen has burst and expanded 
sufficiently to get just beyond the miadle where the embryo 
narrows again, the contraction of the albumen causes the 
embryo to slip out with force, just as we should squeeze out 
a smooth tapering stone between the finger and thumb. 

Ss.muel Wheeler was the most eminent ironsmith of his 
time in the United States, and probably l'qu&l to any in the 
world. Dilring the Revolution, General Washington desired 
to put a chain across the Hudson River in order to stop the 
ships of the British. He happened to mention this one day 
in the presence of General Miffiin, saying, "I wish much that 
I could get a chain made; but that is impossible," "I think," 
said the other, "I know a man who can make such a chain." 
"Who is he 1" "Sam Wheeler, a friend and townsman of 
mine," replied Mifflin. " I  should like to see that man," said 
Washington earnestly. "He is here now in the army," said 
Mifflin; and sending a messenger to him, Mr. Wheeler soon 
pl'E'Sented himself. "I wish a chain made," said Washington, 
" to put across the river to stop the British ships. Can you 
malte it t" "I can." "Then I wish you to do so." " I can
not do it bere ." "Then," said Washington, "I cheerfully 
give you dismission from the army. Badly as we want men 
we cannot afford to keep such a man as you." 

Mr. Wheeler made the chain. It was hauled in links across 
New Jersey, was hung, and did good service. It was cut 
ultimately by building a fire about a link, and then using' a 
cbisel and. sledge hammer. 

..•. -
THE Belgian industrial journals are jubilant over the 

astonishine- demand, in their country, for COM which, in conse
quence in the great rise in the British prices, is now shipped 
in large quantities to England. They state that the prices 
given are so great that it is impossible to trace the course of 
the market. 'rhe proprietors of mines not only sell the coal 
as fast as it is extracten, but are actually obliged to refuse 
large numbers of foreign orders on account of being unable 
to fill them. 

: In regard to pruning, many recommend to defer it till 
spring, in order to see what may be killed in the winter be
fore cutting away much. Many trees are pruned which do 
not Deed any cutting; but where it is necessary, we should 
operate as soon as possible after the fall of the leaf. There 
Is less danger of any part of the tree dying in the winter, 

- .• '-
A, Vhlue.e F uneral In New- JerseJ'. 

At Belleville, New Jersey, Captain Harvey has a large 
Laundry which is worked almost exclusively by the" Heathen
Chinee," natives of the Celestial Empire, over two hundred 
in number. One of them, Li Chow Chin by name, recently 
died, and the unique ceremonies of a Chinese funeral were 
performed in his honor. The latter days of Li Chow Chin's 
life were spent in communion with an ugly wooden god, to 
which he remained desperately loyal, in spite of the efforts 
of a Christiau minister to convert him. Hie funeral was 
attended by 220 Chinese, the total number of Captain Harvey's 
imported washermen. D1'l'ssed as usual in wooden shoes, 
flabby pantaloons, loose skirts and far-extending pigtails, 

- .-.-
DR. PETERMANN, the distinguished German geogJapher, 

has received intelligence, bearing date August 24, of the suc
cessful progress of one of the Polar expeditions, commanded 
by Captain Altmann. This officer found the east coast of 
Spitzbergen to be remarkably free from ice, an encouraging 
circumstance on ac�ount of the many vessels now seeking 
to penetrate to high latitudes. He also rediscovered and 
landed upon King Carl's land, and reports that it consists of 
three large and many small islands, lying in the throat of 
the Polar stream that pours around Spitzbergen. 
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Putting' up Stove •• 
We have no doubt but that a great many of our readers 

will find their own experience rellected in the following 
amusing account, by an unknown a athor, of a disagreeable 
task to be performed at this �eason of the year in many 
households : 

The first step a person takes is to put on a very old and 
ragged coat, under the impression that, when he gets his 
mouth full of plaster, it will keep his shirt bo
som clean. Next he gets his hand inside the 
place where the pipe ought to go, and blacks his · 
fingers, and thell he . carefully makes a black 
mark down the side of his nose. It is impossible 
to make any headway in doing this work until 
this mark is made. Having got his face properly 
marked, the victim is ready to begin the cere
mony. The head of the family-who is the big 
goose of the .sacrifice-grasps one side of the bot· 
tom of the stove, and his wife and the hired girl 
take hold of the other side. In this way the load 
is started from the woodsbed toward the parlor. 
Going through the door, the head of the family 
will carefully swing. his side of the stove around, 
a.nd jam his thumb nail against the doorpost. 
This part of tlile ceremony is never omitted. Ha v
ing got the stove comfortably in place, the next 
thing is to find the' legs. T wo of them are left 
wide the stove since the spring before ; the other 
two must be hunted after for twenty-five minutes. 
They are usually found under the coal. Then 
the head of the family holds up one side of the 
stove while his wife puts two of the legs in place, 
and next he holds up the other side while the 
other two are fixed, and one of the first two falls 
out. By the time the stove is on its lege, he 
gets reckless, and takes off his old coat, regardless of his 
linen. Then he goes off for the pipe, and gets a cinder in 
his eye. It don't make any difference how well the pipe was 
put up last year, it will be found a little too short or a3 lit
tIe too long. . The head of the family jams his hat over his 
eyes, and, taking �a pipe under each arm, 
goes to the tinshop to have it fixed. 

When he gets back, he steps upon one of the 
best parlor chairs to see if the pipe fits, and 
his wife makes him get down for fear he will 
scratch the varnish off the chaIr with the nails 
in his boot heel. In getting down, he will sure· 
ly step on the cat, and may thank his stars if 
it is not the baby. Then he gets an old chair, 
and climbs up to the chimney again, to find 
that, in cutting the pipe off, the end has been 
left too big for the hole in the chimney. So 
he goes to the woodshed, and splits on one side 
of the end of the pipe with an old axe, and 
squeezes it in his hands to make it smaller . 

Finally he gets the pipe in shape, and finds 
that the stove does not stand true. Then him-
selfand wife and the hired girl move�the stove to the left, and 
the]egs fall out again. The next move }s to the right. More 
difficulty with the legs. Moved to the front a little. Elbow not 
even with the hole in the chimney, and he goes to the wood· 
shed after some little blocks. While putting the blocks un

der the legs, the pipe comes out of the chimney. That rem
edied, the elbow keeps tipping over, to the great alarm of 
his wife. He then gets the dinner table out, puts the old 
chair on it, gets his wife to hold the chair, and balances him
self on it to drive some nails into the ceiling. Drops the 

. hammer on his wife's head. At last gets the nails driven, 
makes a wire swing to hold the pipe, hammers a little here, 
pulls a little there, takes a long breath, and announces the 
ceremony completed . 

Job never put up any stoves. It would have ruined his re
putation if he had. 

-----------.. �'4 .... ' ... __ ---------
DlsinfectanU. 

In the Central Chemical Department of Public Health at 
Dresden, numerous researches have lately been made with 
various disinfecting materials for the purpose of disinfecting 
liqui d  mamires ; the chief results are appended below. The 
value of chloride of lime and sulphuric acid, which form 
the most effectual disinfecting material. is here expressed by 
100, while th� remaining numbers show the value of the 
other materials as compared with this standard ; 

Chloride of lime with sulphuric acid • • • • • . • •  100'0 
Chloride of lime with Sulphate of iron . . . .  . • • 99'0 
Luder and Liedloff's powder. . . . . . . . . . . . . . . .  92'0 
Carbolic acid-disinfecting powder. • • • • • • • .  • 85'6 
I:;laked lime . . . .  , . .  . . . . . . . . . • • • . . • • • . • • . • . •  84'6 
Alum . . . . . . • • . . . • . • • . . . . . . . • • . . . • . • • • . • • • . •  80'4 
Sulphate of iron . . . . . . . .  . . . . .  . . . .  . .  . .  . . . .  . . 76'7 
Chloralum . . . . . . . . . . . . . . . . .  . . . . • . • . . . • • . • • . 74'0 
Sulphate of magResia . . . .  . . . . . . . . . . . . . . . . .  57'1 
Permanganate of potash with sulphuric acid . 51'3 

_ .... -
A NEWLY erected four story building recentl y tumbled 

down at Louisville, Ky., at 7 P. M. Two adjoining buildings 
were crushed, in one of which a family of eight persons, five 
of whom were children, were seated at supper ;  all were 
killed except three of the children. The accident is reported 
to be due to bad mortar, which had the appearance of wet 
mud. The architect and contractor have been arrested for 
murder. 

_ .•. 
'.l'HE aeronauts Mr. Glaiaher and his companion Mr. Coxwell 

reached an altitude of 37,000 feet or seven miles from the 
earth, where they found a. temperature of 80° Fah. below 
freezing. 

EARTHENWARE ROTBED FRADS 
This is a cheap and effective combination of glass and 

ea.rthenware for horticultural purpol1es, wherein is obtained 
complete facility for perfect ventilation, without removal of 
the glass, or risk of fracture. The sides of the frame, Fig. 
1, are formed of chairs or slabs of terra cotta or earthenware, 
somewhat of an L section, with a reeess at the top to receive 
the glass, set side by side, and in pairs, at suitable distances 

EARTHEN WARE HOTBED FRAMES.-FIG. 1. 

apart. At intervals, angle pieces, doweled at tae ends and 
securely fixed to the chair tiles, support a light double wood· 
en ridge, the opening in which thus admits of ventilation, 
throughout the length of the frame ; being also closely fitted 
with bevel·ended ;earthenware caps, any one or all of which 

EARTHENWARE HOTBED FRAMES . ....:.FIG. 2. 

are readily removed and replaced. Thus not only is there 
adequate provision for easy ventilation, but, on the removal 
of the cap, any one or more of the glass sheets can be re
moved to permit the plants to be watered. The ends of the 
frames are closed by means of half round hollow earthen
ware tubes, Fig. 2, of varying lengths, e.rranged so as to 
form a kind of gable end, to which an ornamental appear
ance can be given by filling the tubes with mold and plant. 
ing ferns and other suitable plants therein . These frames, 
says the Mechanics' Magazine, are useful and ornamental as 

FIG. 3. 

garden accessories, and are well adapted for every descrip
tion of fiowers, vegetables, or fruit, or as forcing pits and 
frames when placed on sunk brickwork or heated by' a sys· 
tem of pipes with hot air or water. 

The same principles, on a smaller scale, are applied in the 
cover, Fig. 3, made of red earthenware with sloping glass 

.IfIG. 4. 
covers. The propagating box, Fig. 4, is made of the same 
material. These improvements are the designs of Benjamin 
Looker, and were lately exhibited at the Horticultural Exhi 
bition , Birmingham, England . 

- .•. -
CEMENT FOR STEAM BOILERS AND GAS PIPES.-This cement 

offering a great impermeability and more strength than the 
cement generally used, is prepared by an intimate mixture of 
six parts of graphite finely ground, three parts of slacked 
lime, eight parts of sulphate of baryta, and seven parts of 
linseed oil Tarnish .. 
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Black Varnish for Wood. 

There are two kinds of black varnish : 1 .  The ordinary 
black varnish tor different kinds of wood ; 2 ' The black 
ebony varnish for certain woods which approach nearest to 
ebony in hardness and weight. The ordinary black wood 
varnish is obtained by boiling together blue Brazil wood, 
powdered gall apples, and alum, in rain or river water, until 
it becomes black. This liquid is then filtered through a fine 

organzine, and the objects painted with a new 
brush before the decoction has cooled, and this is 
repeated until the wood appears of a fine blaek 
color. It is then coated with the following var · 

nish : a mixture of iron filings, vitriol and vine
gar is heated (without boiling), and left a few 
days to settle. If the wood is black enough, yet 
for the sake of durability, it must be coated with 
a solution of alum and nitric acid, mixed with a lit
tie verdigris ; then a decoction of gall apples and 
logwood dyes is used to give it a deep black. A 
decoction may be made of brown Brazil wood with 
alum in rain water, withollt gall apples ; the wood 
is left standing in it for some days in a moderately 
warm place, and to it merely iron filings in strong 
vinegar are added, and both are boiled with the 
wood over a gentle fire. For this purpose soft 
pear wood is chosen, which is preferable to all 
others for black varnishing. 

For the fine black ebony varnisb, apple, pear, 
and hazlewood are recommended in preference 
for this ; especially, when these kinds of wood 
have no projecting veins, they may be successful· 
ly coated with black varnish, and are then most 
complete imitations of the natural ebony. For 
this varnish : 14 oz. of gall apples, 3t oz. of rasped 
10gwood, lt oz . of vitriol, and 1t oz. of distilled 

verdigris are boiled together with water in a well glazed pot, 
the decoction filtered while it is warm, and the wood �oated 
with repeated hot layers of it. 

For a second coating a mixture of 3t oz. of pure iron filings, 
dissolved in t of a liter of strong wine vinegar, iii warmed, 

and when cool the wood already blackened 
is coated two or three times with it, allow 
ing each coat to dry between. 

For articles which are to be thoroughly 
saturated, a mixture of 1t oz. of sal ammo
niac, with a sufficient quantity of steel filings, 
is to be placed in a suitable vessel, strong 
vinegar poured upon it, and left for fou�teen 
days in a gently heated oven. A strong ley 
is now put into a good pot, to which is added 
coarsely bruised gall apples and blue Brazil 
shavings, and exposed for the same time as 
the former to the gentle heat of an oven, 
which will then yield a good varnish. The 
pear wood articles are now laid in the first 
named varnish, boiled for a few hours, and 
left in for three days longer ; they are then 

placed in the second varnish and treated as in the first. If 
the articles are not then thoroughly saturated, they may be 
once more placed in the first bath and then in the second. 

. .•. -
MetalliC Prlntin&". 

Many attempts have been made to produce patterns upon 
cotton, worsted, and other tissues, by depositing reduced 
metals upon them. One of the most successful experimen
talists in this direction was the late Mr. W. Robinson, of 
Clifton Vale Prin.t Works, Brighouse, Yorkshire. He found 
that lead, tin, bismuth , copper, etc., could be deposited in 
given designs in a metallic state upon woven tissues, pro. 
ducing a variety of novel and striking effects. One serious 
drawback remains, however, to be overcome before this new 
style of printing can be adopted on the large scale. The 
metals capable of easy reduction and deposition have all, 
with the exception of gold, which is too costly for general 
use, a strong affinity for sulphur. When exposed in thin 
films to the acti�n of the air, they are consequently easily 
tarnished and lose their beautiful metallic luster. Vial 
moistens tissues of cotton, silk, etc., with a solution of 
nitrate of silver, dries slightly, and then lays upon the cloth 
a metal plate with an engraved design in raised lines. 
Wherever this ' metal touches the cloth, the silver is re

duced in fine black metallic powder, which adheres very 
tenaciously to the fiber and reproduces the design with 
great sharpness and delicacy. The process is most suc
cessful on fine, compact goods. A slight previous dressing 
or Irlzing is of use. The designs thus produced are perma
nent in air and light, and are not affected by washing in 
water, soap leys, or dilute acid and alkaline liquids. They 
are, however, of no value, as they are devoid of that me

tallic luster which alone is wanted. Black designs, per
fectly permanent, can be produced to satiety with much 
cheaper materials than the nitrate of silver. 

� - .. 
THE RISE IN TEMPERATURE OF DISCHARGED LEADEN 

SHOT.-The motion of the leaden bullet, if all converted into 
heat, would be three times the amount sufficient to melt the 
amount of lead found to be melted by actual experiment. J. 
BoUynski explains this as having been actually expended in 
denting the iron plates used. By using a hard stone target, 
he was able to melt all the lead by firing the bullets . 
against it. 

- .�. -
THE tooth of a mastodon is reported to have been found in 

Clay county, Ind., which weighs ninety-two pounds. With 
an ordinary row of teeth, the lower jaw of the animal must 
have weighed at least fifteen hundred pounds. 
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CREAP COUNTRY RODS, 

There is an immense number of people, whose daily labor 
ne,cessttD.t�s their residing in close proximity to our great 
cities, and who, owing to the high rents and :advanced 'cost 
of living,  are forced to dwell in the suburbs or in villages 
situated on the radiatilllg lines of railroad. To meet the re
quirements of this class in New York, during the past few 
years, villag es and, indeed, towns have sprung up as if by 
magic, from the hi therto vacant , fields of New Jersey and' 
Long Island. The streets. of . our city , are placarded with 
flaming posters, setting forth, in gl owing terms, the advan
tages of a '  cOl!-Iltry residence ; enterprising 
auctioneers vje with each other in lav
ishing money on sensational announce· 
ments, offering grand collations, free rail, 
road passes, and the easiest of terms of 
payment to allure purchasers ; banks and 
capitalists in the vicinity of the land, with 
unaccountable liberality, advertise building 
loans, taking a mortgage on the prospective 
dwelling for the sums advanced toward its 
ereetion, and, in fine, every attraction that 
human ingenuity can suggest is presented 
to induce those in moderate circumstances 
to leave the city and become the owners of 
rural homes. While it is not our province 
to comment upon the desirability of the 
building sites, or on the value of the ap
parently overwhelming advantages so free
ly proffered, we perhaps may suggest to 
those contemplating such investments that 
it is a much better policy to invest their 
savings in a small but inexpensive house 
for which they can wholly pay, and thus 
be possessed of a clear title, than by th� aid 
of borrowed capital to erect a more preten
tious mansion, fram which, in the hour of 
misfortune, they may be ejected by the pro
cess of a foreclosure suit. 

With this view, we present, in the ac-
companying illustrations, the plans and elevation of a neat, 
cheap, and cOlllmodious cottage, lor which we are indebted to 
the Supplement to Bicknell's VUlage Builder, and which, we are 
informed, may be erected in the vicinity of New York for three 
thousand dollars, or in some other section!! of the country 
for five hundred dollars less. The dwelling is designed to 
be no hastily thrown-together struc-
ture, but a substantial and dura· 
, ble house. 

The gothic roof, with which the 
dwelling is surmounted, is appro. 
priate and tasteful, while it affords 
ample 'room in the apartments in 
the uPP..�"-story. The-p��._  
plain themselves, and are so de· 
signed as to leave no space unutil· 
ized. 

in hight. One at theBe wells haa been tubed 10 as to exclude 
the Water, and gas has continued fOJ: five years to escape 
from it in such quantity as to produce, as it rushes through 
a two and 8. halt lnch'pipe, a sound that may be heard at a 
considerablE.' distance. When ignited, the gas forms a jet of 
:fI:ame three feet in diameter and fifteen feet long. The other 
well, which has never been tubed, constantly ejects, at inter· 
vals of one minute, the water that fills it. It thus forms 
an intermittent fountain, one hundred and twenty feet 
in hight. The derricIr set over this well has a hight of sixty 
feet. In winte� it becomes encased in ice, and forms a huge 

- --,- -- -- -------

CREAl» COUNTRY . HOUSE. 
translucent chimney, through which, at regular intervals of 
one minute, a mingled current of gas and water rushes to 
twice its hight. By cutting through this chimney at its base 
and igniting the gas in a paroxysm, it affords a magnificent 
spectacle-a fountain of water and fire which brillia.ntly il· 
luminates the ice chimney. No accurate measure has been 

n 
lV-O: ' 

lJerlJloum, 

having a pitch ol 31 feet 6 inches. The engines are remark
ably eallY to start, �top, and reverse, the chief engineer, with 
two assistants, handling them as if they were toys. They 
work with great ease and quietness ; in fact the total absence 
of vibration on board the Republic is most remarkable, it be
ing frequently impossible to tell whether the engines are 
in motion or not. This is due not only to the excellent work· 
manship which has been bestowed upon the engines, but 
also to the immense strength of the vessel herself. The 
maximum number of revolutions per minute at which these 
enilneB l\Ie usually worked is fifty. The steam is supplied 

to the engines by means of twelve main 
boilers, and one boiler is devoted to sup· 
ply steam to the various donkey engines. 
The boilers are all tubular wagon boilers, 
semicircular at top and bottolll, with fiat 
sides. They are placed I)n each side of the 
vessel, with a passage 10 feet wide down 
the center, from which they are fired. Each 
boiler has two furnace tubes, 3 feet 2 inehes 
in diameter, and the grates are 6 feet in 
length. The whole of the furnaces are 
fitted with Mr;-Symes Prideault'S- 'pateJlt 
furnace doors, and the smoke box d.oors 
are all furnished' with the shields invent. 
ed by the same gentleman. 

Three objects are expected to be attained 
by the introduction of these inventions, 
namely, the entire consumption of smoke, 
economy in the consumption of fuel; and 
the reduction of the temperature of the 
stokehole. These three items are all of 
the most vital importance to all steam· 
ships, but more especially to those, Uke 
the Republic, which have to undertake 
extremely long voyages in very hot clio 
mates. The principle upon which the 
doors are constructed is that, in order to in· 
3ure the total absence of I!Imoke and th& 
proper combustion of. fuel, a very much 

larger quantity of air is required to be admitted to the fur· 
nace, above the fuel, immediately after firing than at any 
other time, and as the green fuel becomes coked the supply 
of air should be gradually diminished. 

_ .-.. -
8pontaneeus l&rnltlon of Oiled Cotton. 

Mr. John Gellatly has published 

CluYlwer 
To those desiring to avail them· 

selves of -this design, we may add, 
that it is only necessary to decide 
upon the size of the dwelling, 
which, of course,  will be based 
upon the size of the building lot, 
and to obtain the estimates and 
specifications which ordinary car· 
penters, plumbers, and masons can 
readily furnish, to carry out the 
construction without the aid of 
either architect or professional 
builder. 

GROUND FLOOR. UPPER STORY. 

some very interesting observatiollll 
on these so·called spontaneous com· 
bustions. ' He took a handful of cot. 
ton' waste; soaked if in the oil to be 
experimented upon, wrung out the 
excess of oil, and then put it into a 
bolt along with lOme dry cotton. The 
box with contents was then heated 
to 1700 Fah., and in 75 minutes the 
cotton saturated with boiled linseed 
oil was found to be on lire. Boiled 
linseed oil and seal oil (sp. gr, 0'928) 
were found to be the most combus
tible. Next in order came lard oil 
(sp. gr. 9'16) which took four hOllIS. 
Raw linseed oil took four to five 
hours. Rape oil and gallipoli olive 
oil appear to take a little longer 
than the last. It is interesting to 
note that all the oils j ust enum
erated are ethers of glycerin. Cas
tor oil, which is not an ether of gly
cerin, takes two days to ignite 

.. .. .  
American Gall Wells. 

Dr. J. S. Newberry , State Geologist of Ohio, gives the fol· 
lowing particulars : The town of Fredonia, in Western New 
York, has for more than forty years been fully or partially 
lighted by gas which issues from springs at that place. In the 
borings made for oil in the various oil districts of the Western 
States, the gas which has been produced so abundantly has 
been regarded as a useless, frequently an inconvenient and 
dangerous, product. Within a year or two past, however, 
this gas has been utilized in numerous localities, and already 
a large number of wells have been bored for the express pur· 
pose of obtaining it. In some closes these gas wells have been 
highly productive, furnishing an abundance of material for 
heating and lighting in its most convenient and manageable 
form, so this deserves to be reckoned as one of the important 
elements in the mineral resources of our country. As this me
thod of procuring carburetted hydrogen gas forms a new in· 
dustry and one which will probably assume considerable im· 
portance, a few words in reference to its present condition 
and prospects may not be without interest to the public. I 
therefore extract from my notes a few facts in regard to 
some of the most interesting of our ga s producing districts. 
On the Upper Cumberland, in Kentucky, gas accumulates in 
such quantities, beneath the sheets of Lower Silurian lime· 
stone, that many hundred tuns of rock Iilld earth are some· 
times blown out with great violence. These explosions have 
received the local name of " gas volcanoes." In Ohio, gas 
escapes from all the wells bored for oil in the oil.producing 
didtricts. Of these, two, bored by Peter Neff, Esq., near Ken· 
yon College in Knox county, present some remarkable fea.
tures. These wells were bored in 1866, at the same geologi. 
cal horizon as that which furnishes the oil on Oil Creek, Pa. 
At the depth of about 600 feet, in each well, a fissure was 
struck from which gas issued in such volume as to throw out 
the boring tools and form a jet of water more than 100 feet 

made of the gas escaping from these wells, but it is estimated 
to be sufficient to light a large city. 

At West Bloomfield, N. Y., Erie, Pa., Conneant and Paines· 
ville, Ohio, quite a number of gas wells have been bored and 
yield large supplies of gas which are used for manufacturing 
and domestic purposes. 

- .-- -
:A Steamship Race of: Eleven Thousand Mne •• ' 

For many years the Cunard Steamship Company enjoyed 
the reputation of running the fastest steamers that crossed 
the Atlantic, the Scotia being the fastest of a very fast fleet. 
Mr. Inman challenged the Scotia with the City of Paris at 
last. Then came the Cunard boat Russia, rivaled by the 
Inman steamer City of Brussels. There was not much to 
choo�e between those vessels as regarded speed. Last year, 
says a correspondent of the Engineer, the White Star line 
came into existence, and raced with the Inman boats between 
New York and Liverpool, startjng on the same days ; but the 
Inman fleet always won with one ship at least, the City of 
Brussels beating the Republic, a new ship of the White Star 
fieet, on her last trip. The Republic is now on her voyage 
from Liverpool to Callao in Peru, and she is raciBg the 
Tacora, one of the Pacific Company's fieet. It is 11,OOO miles 
to Callao, quite enough in all conscience to settle the merits 
of the two ships. 

The Republic was built in the early part of 1872 by Messrs . 
Harland, Wolf, and Co., of Belfast, and furnished with 
engines and boilers by Messrs. G. Forrester and Co., of Liver
pool. The former are of the inverted cylinder direct-acting 
type, on the compound system. The high pressure cylinder 
has a diameter of 41 inches, and the low pressure one 78 
inches. The stroke is 5 feet. The engines are furnished 
with surface condensers, the water for which is supplied by 
means of two of Gwynne's centrifugal pumps, each worked 
by an independent engine. Thtl screw is a four·bladed com· 
man screw, with feathering blades; 22 feet in diameter, and 

spontaneOUsly. Sperm oil, too, does not ignite ; and the 
petroleums actually stop the spontaneous combustion of 
the oils above mentioned. Chemists are in the habit of 
keeping potassium and sodium in petroleum, which ex
cludes the atmosphere from these metals. It is curious that 
dangerous cotton should be preserved in a similar manner. 

_ I_f .  
A NEW invention has been adopted this year a t  the �rince 

ConlOrt'l! farm and the Norfolk farm at Windsor, England, 
for the preservation of hay ricks from the heating occasioned 
by confined air and moisture. A long perforated tuhe, fixed 
in short lengths which fit into each other, is built into the 
body of the rick as it is carried up, and surmounted by a 
cowl, which turns with the wind and provides a constant 
down current ; an upward current is also arranged for in an 
inner tube, which is solid, opens at the bottom. and so com
pletes the circulation. This invention is also adapted to 
granaries and ships in transit, but in these cases several arms 
are provided, running out from the central shaft at right 
angles, so as to distribute the air through the body of the 
grain. The use of perforated tubes for preserving grain, 
meal, etc, in storehouses, granaries, and in barrels, is an Amer. 

ican invention . and has long been in use in the United States .  
- -_. -

ACTION OF ACTIVE OXYGEN UPON P'lROGALLIC AOID.-

H. Struve in an essay treats on the action of peroxides and other 
oxidizing substances upon pyrogallic acid alone or in the 
presence of gum, blood, saliva, malt extract, etc. It appears 
that pyrogallic acid yields several colored products of ox ida· 
tion, among which purpurogallin is one of the most promi . 
nent. 

. ... ' -
THE Marquis o f  Bute i s  preparing for the Philadelphia 

Centennial Exhibition of 1873 a complete assortment of 
metals and ores from Wales, the county of Durham, and the 
entire basin of South Wales, including Monmouthllhirei 
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QJ:Ottt�1fou4tutt. 
7"" EdItors are not re8pon81ble for I'M oplnlon8 ea:pr688ed bV Uieir Corre· 

spondents. 

Tran smlsllion ot Motion .  

1. (J the Editur of the Soiemifio .American : 
In your issue of No. 16, present volume, page 243. is a lec

ture delivered by Coleman Sellers on the above subject 
Speaking of &hafting being enlarged at the ends to receive 
couplings, which is the English practice, he says : " Shafts so 
enlarged at the ends ca.nnot be made to receive carefully 
bored pulleys unless the pulleys be made in halves and then 
bolted together upon the shaft." For the information of your 
readers, allow me to throw a little light on thilil matter. To 
my knowledge, 15 years ago . pulleys were bored out taper, 
iarge enough t:J pass the enlarged part or " coupling end." 
Suitable bushes were ca.st with three slots of three eights 
inch width, equidistant, and three fourths inch shorter at 
each end than the bush, the bush itself being about one inch 
longer than the hub of the pulley was. Through these bushes 
holes were bored to suit shafts, and their outsides tumed to same 
bore and taper of pulleys. When complete, a chisel was in. 
serted in each slot, and the bushes burst in three parts. One 
chipping on any one of the parts that hold the bush together 
is sufficient to allow of the three pieces impinging the shaft 
when driven in the hub of the pulley with a hand hammer. 
This method makell a neat finish, and with it pulleys can be 
moved at pleasure. An advantage claimed for this method is 
that there is no set screw head whirling around while in mo· 
tion, which is dangerous, especially when persons have to 
approach the pulleys fastened on shafting in that way. 

'rhere is another thing I would mention for the benefit of 
your readers ; that is, a method of using a loose pulley, so that, 
when the machine is stopped, the driving belt is stopped also. 
This is accomplished by suspending the loose pulley (at the 
dri ving end) on a sleeve, through which the shaft runs ; the 
last pulley, running up against the loose, will keep the loose 
puilfly on the sleeve. A collar on the sleeve on the opposite 
side will keep the loose pulley in its place. The bllarings of 
a hanger would suffice for the sleeve, if they were extended 
long enough on the required side to receive the loose pulley, 
the loose pulley being bored and the outside of the bearings 
being tumed to suit each other, and the fast plllley of course 
being bored to suit shaft. It is said that the extra work is 
Boon paid for in the saving of belts and eountershafts, which 
are stopped with the machine, to say nothing of the oil used 
on the ordinary loose pulleys and their constant racket and 
noise, all the time calling to be re·bushed. J. W. 

_ .•. -
Sheet Llcr;htnincr;. 

To the Editor of the Sdentifie American : 

Sheet lightning does not differ from zigzag lightnIng, ex· 
cept that sheet lightning, so called , is confined wholly to the 
clouds, and is not generally accompanied by rain. Sheet 
lighting is most frequently noticed in the evening. and on 
the horizon, bllt it occurs, perhaps, quite as frequently in the 
day time and overhead , though, owing to change of circum
staalleS and position, it is not recognized as sheet lightning. 
Here are two nota.ble instances : 

Some 30 years ago, when the writer was a boy, the father 
called up the family at midnight, and, laying a feather bed 
upon the floor, directed tho children to get upon it for securi· 
ty. A fearful thunderstorm was approaching, and if every 
stroke of lightning, he said, should fall to the earth, not a 
building, tree or fence stake would escape. And so it seemed. 
For more than half an hour the thunder was continuous, 
while the dazzling flashes of lightning were almost as fre
quent as the tickings of the clock. Bllt no rain fell, no light. 
ning descended to the earth, and no loud peals of thunder 
were heard, but only a subdued, yet variable and continuous 
rumbling. The same phenomenon was witnessed by another 
member of the family who was then 60 miles west of this. 

A similar but less fearful and equally harmless storm oc
curred here in the past summer and at midday. For more than 
25 minutes the thunder was incessant, and the lightning 
flashes fearfully frequent and vivid. Yet only a few drops 
of rain fell, and only one or two loud peals of thunder were 
heard , indicating a descent of the lightning to the earth. Both 
of these are instances of sheet ligh�ning occurring overhead. 
The form of the lightning in these, as in every other similar 
instance, was zigzag, yet confined wholly to tho clouds. 

Franklin, N. Y. JAB. H. PARSONS. 
. .•. -

The Te m perature oC the Moon. 

To the Editor of tlw Scientific American : 

I was racently Interested in reading the article entitled 
the Latest News A.bout the Moon " (on pages 247 and 24!il of 
your current volume). In this article, it is stated that the 
tcmperature of the moon is undoubtedly below 70' belo w 
zero, Fahrenheit, and possibly reaches even 460· below that 
point. The moon redects light and heat ra.ys upon the earth. 
These rays are obtained from the sun. Part of the heat rays 
must necessarily be absorbed by the moon. The moon reo 
ceives, proportionately, the same amount of heat rays that 
are received by the earth. Now, the question is, how can 
the moon, receiving the same proportion of heat rays re
ceived by the earth, be destitute of all heat, when it is other
wise with the earth ? I confess I cannot comprehend how it 
ca.n be. 

A case is supposed, in the article referred to, of a moun
tain on the earth's surface, 240,000 miles higL , and it is statt;d 
that there would evidently be no more heat on the surface of 
the moon than on the summit of that mountain . I hold that 
this is not a parallel case., for the reason that, on the peak of 
a high mountain, the rays of the sun are reflected off its pre
cipitous sides into the surrounding atmosphere, and do not 

serve to heat its surface. There are many plateaus, 10,000 
and 12,000 feet above the sea, where tropical vegetation 
flourishes ; but notwithstanding that, there are many single 
peaks of that hight whose summits are far above the snow 
line. 

The. article above referred to further a�serts that there are 
evidences of volcanic action in the moon. Pla�nly, there 
must be a considerable amount of heat accompanying such 
action. This lact also tends to show that it is probably not 
so cold that there is an .. entire absence of heat." J.  H. R. 

Rochester, N. Y. 

By 11 .30 A. M , all four fumaces were in a blaze, and there 
could be no doubt as to the rOllgh reality of the ordeal which 
the magazines 'were undergoing. The Buperintendentll of 
the principal fire brigades in the United Kingdom had been 
previously asked what length of time a magazine, to be real 
ly safe, should be able to resis t such a fire as might occur in 
an ordinary dwelling house. The longest time assigned by 
any of these officers in their replies was six hours. Ca.ptain 
Shaw, and the more experienced men on the ground were of 
opinien that this length of time was excessive. However, 
three of the magazines were constructed on the assumption 

• - • that, if they could resist fire for six hourI.', they would afford 
Mr. J . M. Jaecr;er'lI Propeller. all the protection which was actually necessary. The fourth 

--------.... --------

To the Editor of the Sr!lentijie .American : was of stouter construction than its fellows ; it had 6 inch 
On page 246 in your issue of October 19, I noticed Mr. instead of 4 inch chambers, and was made to resist fire from 

James M. Jaeger's claims for his new method of propelling eight to nine hours. As the wall of coal gradually bumt 
canal boats, and in several points the invention seems to me through and the flames rose high above the buried magazines, 
to be defective. there seemed to be no wish among any visitors to disobey the 

1st. There is no po wer either to back the boat, or to stop earnest request addressed to them : not to approach the fur
it when making a landing, the want of which would prove a naees during the progress of the experiments. There was 
serious disadvantage in practice. little , indeed, to tempt visitors from cover. The rain poured 

2d. The point of contact with the water is so far below the down incessantly during the greater part of the day, and 
point of support that there would be a constant strain side- Plum stead Mar�hes, at no time very lively, became a dismal 
wise on both the guide rods and the piston rod, wearing not swamp indeed. Meanwhile the fires burned furiously, nursed 
only these but also the cylinder, and making constant repairs by the wind and quite unchecked by the rain. It was ad
necessary, beside detracting much from the effective power mitted by most people present that, if the test was severe 
of the engine by unnecessary friction. as to time, the exposure of the magazines to a heat so in· 

3d. Mr. Jaeger states. " that it utilizes a large amount of tense and continuous during that time was a test severer 
power." Let us look at this. When the propeller is drawn still. At last the end came, amidl general impatience. At 
toward the boat, and ready to start back, a part-9f the stroke four o'clock, there had been no explosion anywhere. A few 
must be made before the 1loats are closed, making this part minutes afterwards, maga'l<ine Ne. 5 was disengaged-no 
of the stroke of little effect. If the 1loats are raised at near· easy task-from the glowing mass around and over it. It 
ly right angles with the " supports," then the loss must be was then opened, and its contents w ere inspected by Majer 
considerable ; if they are not raised so far, then the resistance Majendie. One of the thermometers was broken. The other 
on the return stroke must be considerably increased. We marked 210·. Of course none of the rods of alloy were fused. 
must consider two facts : 1st, that the retuni. stroke through The " pinches " of loose powder were thoroughly wetted, 
the water must be at twice the speed of the boat ; and, 2d ,  that and the paper containing them was pulp. The powder in the 
the resistance is increased as the square of the velocity. canisters came forth unharmed, and its properties were un-

4th. He states that " it wastes no power by slipping." This, changed, portions taken from each canister exploding read!-
in regard to any form of propeller, is simply absurd. ly when a spark was applied. The magazine had been sorely 

Westerly, R. I. C. B. MAXSON. tried. In two places the flames had eaten holes through the 
_ .e. _ exterior plate of iron into the first chamber. The outer plate 

Dow Treell are Kllled by Lightning'. of the door had also slightly bulged, partly, perhaps, from 
To the Editor oj the Scientific .American : expansion, partly owing to pressure from within-the genera· 

On page 229 of YOllr current volume ill an article from the ted vapor seeking an outlet. But all admitted that the mag . 
Building New8. under the above head, which conveys the azine has passed successfully through the fire, and had flll
idea that the way in which the lightning splits trees is by filled the promise of its makers that it would not merely, dur
changing the sap to steam, the expansive force of which does ing the stipulated time, resist fire but preserve its contents 
the work. This I think is an error. Whatever may be the from explosion. The other fnrnaces were left to bnrn out, 
action of the electric fluid in killing trees, I think the split- to be examined the following day. 
ting is due to another cause. It is well known that substan. - . e . _ 
ces similarly electrified repel each other, and different parts The Whitworth Breech-Loading Gun. 

of the same substance repel each other in the same way. It Sir , Joseph Whitworth has advanced the claims of his 
seems a self·evident fact that if this force is stronger than co· system of ordnance}o meritoIious recognition another step, 
hesion, the substance must be  thrown aSlluder. ElUth and by the. results of the recent practice made with his 9 pounder 
stones are sometimes llfted ; I suppose this is owing to the homogeneous steel field gun on the sands at Southport The 
reoellent force being stronger than gravity. weapon, says Engineering, was made from a solid ingot of 

As far as I have Observed, dry and half dead trees are shat- Whitworth metal, and is mounted on a carriage constlucted 
tered where green ones are unharmed or tom out by the of the same material. The gun is 6 feet 2 inches long, weighs 
roots by the lifting of stones, without fracturing the bodies 8t cwt., its carriage weighing 10 cwt., and its ordinary charge 
of the trees. being 2t Ibs. of R. L. G. powder. It is constructed with an 

Charlotte, Md. :HENRY A. SPRAGUE. enlarged powder chamber 6'8 inches long by 3'4 inches 

FlreprooC Gunpowder Magazln ell, 

Some experiments as to the storage of gunpowder have 
been recently tried at the Practice Range, Plumstead Marshes, 
at the instance of the Home Secretary and by permission of 
the Secretary of State for War. With a view to guard against 
the danger of explosion, Messrll. Milner & Co., of Liverpool, 
have designed a fireproof safe, to hold small quantities of 
gunpowder, and the experiments were made to determine how 
far these miniature magazines will preserve their contents 
from explosion when exposed to the action of fire. 

Four magazines were put to the P1'?of. In form, says th e 
Meehani08' Magazine, they differ in no respect from any ordi 
nary fireproof safe. There is no intricate combination of bar 
and lock, for they need not, of course, be thief.proof, and a 
burglar would, if he knew it, be hardly likely to break into 
such a strong box. On thFl other hand, the walls are of unu
sual strength . They are formed of four inch chambers, be· 
tween each of which is a stuffing of alum and sawdust. The 
action of heat dissolves the alum, which contains 52 per cent 
of water, and the liquid portion finds its way through small 
holes in the safe, wetting any loose powder, while that con
tained in canisters is so protected as tD be non.explosive . 
Thill, at least, was the theory o! the manufacturers. The 
value of the theory was now to be tested. 

In the opan air, several hundred yards apart, fonr furnaces 
had been erected, each seven feet in internal diamet er, and 
each heaped up with wood, shavings, coal, and a dash of 
petroleum to assist ignition. All the magazines were of the 
same size, and made to hold 100 pounds of powder loolle or in 
canisters, as it is generally kept by retail dealers and sports
men ; but for the purpose of experiment, only a small quan· 
tity of powder was placed in each, put up in different ways, 
some in paper, some in canisters, some in barrels, headed up 
and open. In each magazine, there were placed two of Ne· 
gretti and Zambra's self registering thermometers,wlth 21 little 
sticks of alloy (tin and lead,) so made under P:ofessor Abel's 
dil'€ctions as to melt, r.ccording to the varying proportions of 
the alloy, at varying degrees of temperature from MO· to 
558· Fahr. Gllnpowder explodes at a temperature of 560· ; 
bllt long before tp,is degree of heat was reached, it was ex
pected that the sulphur would be volatilized, when the re
maining constituents would be robbed of their chief powers 
for mischief. 

diameter, beyond which is a shot chamber ti!f of an inch 
larg6r than the hexagonal bore of .the piece, which meaAures 
2'72 inches in the major, and 2 '47 inches in the minor axis. 
The gun is 4t inches in diameter externally at the muzzle, 
and 10t inches at the breech. The rifling has a twist of 1 in 
55 calibers, and the ordinary projectiles are 3t diameters in 
length, and are fired as cast, without being trimmed up. The 
breech end of the piece is slotted longitudinally, leaving an 
upper and under jaw. The opposite surfaces of these jaws 
are grooved diagonally by fine ridges 1 inch in width, and 
having i of an inch rise. The breech block is a mass of 
metal 9 inches wide by 4t inches high and 6 inches deep, is 
similarly grooved, and is moved along the grooves in the 
jaws from side to side by a handle actuating a pinion work
ing on a rack behind the grooves ; and by this means the 
breech chamber is opened and closed. The gun carriage is 
fitted with Madras wheels 4 feet 6 inches in diameter, with 
two ammunition boxes for three rounds, each fitted over the 
axle, and serving as seats for gunnerl!. The trail is formed 
of two solid deep plates of V'lhit worth steel , tapering, from 
9 inches deep and t inches near the axle; to 4 inches deep 
and t inch thick at the ground end. At the upper end is a 
strong hollow cylindrical stay, and at the lower end the 
cheeks are riveted to the iron shoe. There are two similar 
hollo w stays at intermediate distances, the first of wh�ch 
affords the bearing for the elevating screw which passes 
through it. The support of the gun is midway of the lever, 
and the fulcrum immedfately under the axle. There are also 
several pivot holes, to permit the shifting of the flllc.rllm, for 
high elevations. 

With the weapon thus mounted and equipped, some reo 
markable practice was recently made with results as follows : 

In the first series of experiments, ten rounds were fired, 
elevation 40·, solid shot, R. L. G. powder 2t lbs. mean range 
10,'�25 yards, mean deflection to right � feet, the shot 4 dia
meters in length, with taper rdar ; wina strong and blowing 
down against flight, and slightly across range. 

In the second series, with same elevation, same number of 
rounds, same charge of powder and a common 9 lb. shell , the 
mean range was 4,359 yards, deflection to right 3'7 yards. 

In the third series 5 rollnds were fired : elevation 3·. com
mon 9 lbs. shell, ea,me charge, mean range 1,931 yards, deflec
tion 1 foot to right. 

The fourth and last series fur the day consl.ated of three 
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rounds fired at a 8 inch armor plate made by Cammell, and 
inclined at angle of 45° .  The range was 100 yards, the pro
jectile a 15 lb. 14 oz. Whitworth metal shot, 5 diameters long, 
and the powder charge 2t Ibs. R. L. G. The first shot struck 
close by the bull's eye, and broke up, the flat end nearly 
penetrating thr8ugh the plate. The second shot missed the 
plate, was recovered and flred again, going clean through 
the plate. 

By way of teetin� the Whitworth metal, a cylinder, 21 
inches long and 10 inches extemal diameter, having a bore 
of 2'722 inches, representing the chamber portion of a 9 
pounder field gun, was charged with 1t Ibs. of R. L. G. pow
der. One end of the bore wail closed by the shot being 
screwed in, and the other by a steel plug, also screwed in. 
The vent was of steel, the touch hole being only one tenth 
of an inch in diameter. This charge thus enclosed was fired, 
and the whole discharge escaped with a loud hissing report 
through the touch hole, which was enlarged to double its 
original diameter. The steel cylinder, weighing over 3t cwt., 
was driven forward like a rocket for 32 inches by the outrush 
of the gas against the air. The cylinder was not injured, 
nor even distended, and the plugs were easily unscrewed 
after the discharge. 

The second day was mainly devoted to practice for rapidity. 
The first trials were with shrapnel shells of at inches diameter, 
fuzed with special Pettman concussion fuzes ; weight of 
shells, 9 Ibs. ; gun cbarges, 2t Ibs. ; powder, R. L- G. ; bullets, 
40 in number, gage 20 to the pound ; bursting charge, 9 
drams. Practice was made at a target at 2,000 yards, but the 
strength of the wind and its gusty nature prevented any re
markable attainments. The shooting, however, was fair. 
The gun was served by Mr. Leece and BOme assistants from 
the works, and they made good practice in �he rapidity trials. 
The first series of five rounds with common shells were fired 
in 50 second.. The second series of twenty rounds occupied 
8 minutes, 87 seconds, incluaing replacement of three faulty 
friction tubes. The third series of ten rounds was fired in 1 
minute 44 seconds. A series of trials with case shot fol
lowed ; ten rounds were fired with a result of 22'6 throughs 
per round, there being 83 bullets in each case. The con
cluding rollD.ds-two in number-were with 5 diameter 
shelll', weighing 12 Ibs. The first was fired, empty, with 1 oz. 
of powder as in mortar practice, and with 42° elevation, the 
shell falling 500 yards away. The second was fired as a live 
shell with a Pettman special concussion fuze, and burst on 
graze at 2,000 yards range, the elevation being 4°. The ex
periments, which were highly satisfactory, were witnessed 
by Colonel Campbell, R. A., Major Alderson' on the part of 
the Director of Artillery, and a number of other English 
and foreign e:Olcers and engineers. 

. .•. -
New Procen :for Bleachln&' 8a1&8.  

Tessie de Motay has now succeeded, by optlrating on the 
whole m&Il8-&r a part of the · muriatic. acid employed, in pro
dllcing pure chlorine in a separate form, which combines 
with the alkalies and alkaline eartbs into the so-called bleach. 
ing salts without any loss. 

Th� inventor describes the method employed by him for 
this purpose in the following manner : 

I. I conduct a.stream of muriatic gas into a retort contain
. ing peroxide of manganese, or a mixture of peroxide and 
lime heated to a dark led glow. In this way chlorine gas 
and steam are liberated, while oxide of manganeae and chlo
ride of calcium remain behind in the retort. The chlorine is 
seized by the water, or conducted into a chamber for the pre. 
paration of dry hypochlorites. 

I allow a stream of atmospheric air, at the same tempera 
ture as before, to pass over the mass remaining in thb retort ; 
this liberates the chlorine contained in the chloride of calci
um and the resulting chloride of manganese. This chlorine, 
mixed with air or with nitrogen and oxygen, is conducted in. 
to stoneware receivers containing a quantity of lime and ox
ide of manganese (previously prepared by the decomposition 
of chloride of manganese with excess of caustic lim.e), while 
the resulting solution of chloride of calcium is poured oft 
from the manganese. 

In presence of atmospheric oxygen and chlorine, a quanti
ty of oxide of manganese and hypochlorous acid is formed, 
the latter of which combines with the lime, and remains be
hind as hypochlorite of lime. The mixture of peroxide of 
manganese, chloride of calcium, and hypochlorite of lime, I 
treat in the usual way with liquid muriatic acid ; chlorine 
gas is evolved in consequence of the action of this acid , on 
the one hand upon the permanganate, on the other upon the 
bypochlorite of lime, which is conducted into chambers for 
the reCovery of the chloride of lime. A mixture of chloride 
of manganese and chloride of calcium remains behind in the 
receivers. I treat this again !Vith excess of lime, and obtain 
once more the above named mixture of manganese, chloride 
of calcium, and lime. 

The dissolved chloride of calcium is drained off, and a mix
ture of manganese and hydrate of lime remains behind, 
which is preserved fo� future operations of the same kind, 
&II it is converted by the action of chlorine and atmospheric 
air into peroxide of manganese, chloride of calcium, and li
quid bypochlorite of lime. 

It follows from this ;-
1. That lI.rst of all, by the action of gaseous muriatic acid, 

air or oxygen in the retorts containing peroxide of mangan
ese or a mixture of it with lime heated to a red glow, a 
quantity of pure chlorine is produced, which passes into the 
chambers:fitted for the preparation of the dry hypochlorites. 2. That the mixture of pure chloride of manganese and 
chloride of calcium left behind in the retorts being decom
posed by means of atmosplreric air (oxygen), mixtures of gas 
are pnerated, contaiDiDg chlorille a».d OXY86llo TheBe mixed 

gases, on their way through the receivers containing the 
mixture of manganese and excess of lime, convert this mix
ture into peroxide of manganese and liquid hypochlorite of 
lime, which, on being treated with liquid muriatic acid, yield 
up chlorine ; the latter is also conducted to the chloride of 
lime chambers. Instead of treating the mixture or mangan
ese and excess of lime, as before said, with the chlorine mixed 
with air, as it comes from the retorts, milk of lime may be 
simply used, which is then converted into hypochlorite of 
lime. The latter yielda pure cblorine just as the mixture of 
permanganate and hypochlorite of Ume, when treated with 
liquid muriatic acid, which is then conducted to chambers 
used for preparing dry chloride of lime. The chloIide of 
calcium left behind as a solution at these di1ferent stages is 
heated in receivers with carbonate of magnesia, or with mag. 
nesia and carbonic acid gas, by which carbonate of lime and 
chloride of magnesium Is produced. The latter yields, on 
distillation, muriatic acid, which is utilized for the production 
of a further quantity of chlorine. The distillation products 
of magnesia are employed for a fresh decomposition of chlo· 
ride of calcium solution. The whole of the8e reactions leads 
consequently to the following resultll : 

a. The oxides of manganese employed for the recovery of 
chlorine are continually renewed. 

b. The muriatic acid is entirely utilized for the production 
of chlorine. 

c. All the chlorine evolved is pure, consequently quite fitted 
for the preparation of dry hypochlorites. 

II. The second method di1fers from the one previously de
scribed only in this, that I employ magnesia directly in plaee 
of lime, since the resulting chloride of magnesium remains 
unchanged, and can lIupply again, by simple distillation, the 
muriatic acid required. 

. .•. -
Patent Decl.lon. or the (J ourt •• ···VnUed State. 

(Jlrcult .(loud, Southern D18trlct o:f New York. 

The Wet Tan F urnace Patent. 

BLACK et al. '118. THORNE et al. 
A suit in equity, brought by Charles N. Black, as admin

istrator of the estate of Moses Thompson, deceased, and 
Eliza W. Fitzgerald, as administratrix of the estate of Wm. 
P. N. Fitzgerald, deceased, against Samuel Thorne, James 
McFarlane, and Jonathan Thorne, Jr., engaged in business 
under the firm name of Thorne, McFarlane & Co. 

This suit was brought on two patents of Moses Thompson, 
the original patent having been granted to him April 10, 
1855, and extended April 8, 1869, for seven years from April 
10, 1869. The second patent was granted December 15, 1857, 
and extended for seven years from December 15, 1871 .  

The contest between tbe parties hal!! been very severe. 
The suit was brought after the extension of the 1855 patent 
and before the extension of the 1857 patent. The extension 
of the 1857 patent was strenuously opposed by the same 
parties who have conducted the defense of this suit, and on 
substantiall:r the same evidence, on the question of the nov
elty of the ' inventions covered by that patent, which is ad
duced on the same questiop in this . s�!t. It appears from a 
paper 4t evidence that seventeen different persons and firms, 
including the defendants, representing thirty-eight tannerillS, 
including the three tanneries involved in this suit, have 
joined together to resist the claim of the plaintiffs under 
the said patents, agreeing to share pro rata all Jegal expenses 
incurred in defending against said patents. The defense of 
this suit has been conducted under that arrangement. 

The answer sets up that the 1857 reissue of the 1855 pat
ent was obtained by Thompson for the purpose of further in
cluding therein, and did include therein, more than 'l'homp
son originally contemplated, specified or showed to be his 
alleged invention on the application for his original patent, 
and matter which he had no right to include and claim 
therein, and that such rei� sue is not for the same invention 
as the original patent of 1855, but is for iny,m t:o:1.3 and things 
substantially and materially di1ferent. It also sets up that 
the first claim of such reissue is invalid, becaulSe it is indef
inite and equivocal, and does not refer to the process speci
fied and described in the language preceding such claim. 
It avers that the·extension of the 1855 patent was obtained 
by misrepresentation and fraud, and denies any infringement 
of either patent. It sets up want of novelty in regard to both 
patents, and specifies, in respect to each, prior knowledge 
by nineteen persons, and prior description in eight printed 
publications, fourteen English palents, and two United States 
patents. Twenty-six witnesses have been examined on the 
part of the defendants and twenty-one on the part of the 
plaintiffs. Of these, two on each side are chemical experts
Benj . Silliman and Wm. H. Plumb for the plaintiffs, and 
ehas. F. Chandler and Adolph Faber du Faur for the de
fendants. The printed case on the part of the plaintiffs 
covers over lSix hundred pages ; that on the part of the de
fendants co vers nearly one thousand printed pages. The 
direct examination of the plaintiffs' experts occupied sill: days, 
and covers sixty-five printed pages, embracing seventy-six 
interrogatories. The cross-examination of those experts oc
cupied twenty-five days, and covers two hundred and sev
enty-two printed pages, embracing six hundred and five in
terrogatorielS. The direct examination of the defendants' 
expert, du Faur, occupied eix days, and covers fifty-six 
printed pages, embracing one hundred and fifteen interroga
tories. The cross examination of the same expert occupied 
seven days, and covers sixty-seven printed pages, embracing 
three hundred and thirty-ene interrogatories. The direct ex
amination of the defendants' expert, Chandler, covers fifteen 
printed pages, embracing thirty-two interrogatories. He was 
not cross-examined. These observations are made for the 
purpose of showing how thol'Qugh has been the investiga
tion of the question at issue. 

Judge Blatchford fully sustains both patents, and closes 
his decision as follows : 

It is satisfactorily shown that the wet tan furnaces of the 
defendants, in their tanneries at Albion, Laporte. and Thorn
dale, which are the three proceeded against, infringe each 
of the patents. All of the claims of each patent are infringed 
by the furnaces at Albion and Laporte, and all, except, per
haps, the second claim of the reissue of li57, are infringed 
by the furnace at Thorndale. 

The claims of the Thompson patents are none of them 
successfully attacked on the ground of a want of novelty. 
There is nothing in the Crockett furnace, or the Morrison 
furnace, or the Woodstock, Sparrowbush, or Newark furna
ce., or any of the other American furnaces adduced in evi
dence, 10 :far •• lIuch furnace. are .hown to ha.ve existed, in 

2 
construction or in description or drawings, before the dates 
of Thompson's inventions, which destroys the novelty of 
those inventions. So far as such furnaces burned wet fuel 
successfully before Thompson's inventions, to what extent 
they did, they did so on different principles from those de
veloped by him, and in structures arranged and operated in 
a manner not embraced in his claims. In regard to all the 
foreign patents and publications put in evidence, it is suffi
cient to say that none of them anticipate Thompson's inven
tions. It is not an unimportant consideration that b')th of 
his patents have b.en extended by the Patent Office after, as 
there is every reason to believe, a full consideration of sub
stantially everything on the question of novelty that is 
brought up in defense in this suit. 

It is  apparent from the evidence that Thompson was the 
first to discover and put in practice the true method of eco
nomically burning wet fuels and obtaining from them better 
results than from equal quantities of dry fuels. In respect 
to the tanning business, tanners can by his inventions cer
tainly obtain all the heat they need by the use of no other 
fuel than their spent tan, wet from the leaches. The com
bined resistance by them to his patents is a tribute to the 
merits of his inventions. 

I have examined with care all the evidence taken in this 
case, and considered the views advanced by the counsel for 
the defendants, but I am unable to resist the conclusion that 
the plainti1fs have fully established their case. 

As to the point that the cause of action respecting the fur
nace at Albion arosy-n the Northern District of N ew York, 
where that furnace IS situated, the objection is one which 
may be voluntarily waived. The defendants in this case 
have waived it by not raising it in thQir answer. 

There must be a decree for the plaintiffs for a perpetual 
injunction and an account, with costs. 

Cluu. N. BEack, for Complainants. 
A. J. Todd and C. A. Seward, for Defendants. 

Fire Arm Palent. 

RENWICK et OIl. '1)8. POND. 
This was a suit in equity, brought by E. S. Renwick, W 

C. Hicks, H. Smith, and D. B. WesBOn against Chas. H. Pond' 
for the alleged infringement of letters patent for an im
provement in fire arms, granted W. C. Hicks, March 10,1857-
and reissued a second time January 18, 1870. 

The answer of the defendant sets up a prior deSCription of 
the invention in the said patent to Smith and Wesson of the 
14th of February, 1854, and in a patent granted by the United 
States to George W. Morse, October 28, 1856 ; and also prior 
knowledge and use of the invention by various persons 
named. It also sets up that the invention had been, with the 
knowledge and consent of Hicks, in public use and on sale 
more than two years prior to the application by him for a 
patent therefor. It also sets up that the reissue of March 1 ,  
1870, was obtained by Hicks for the fraudulent purpose of 
enabling him to include therein matters of which he was not 
the original and first inventor, and that it includes such mat
ters, and that they, on the face of the patent, (especially in 
connection with the state of the art as it existed at the date 
of the original patent and subsequently), clearly appear to 
be different from the invention described and claimed in the 
original patent, and that the reissue is, therefore, void. 

It is insisted by the plantiff that the defendant has in
fringed the first three claims of the patent by selling fire 
arms manufactured by the Winchester Repeating Arms 
Company, of New Haven, Connecticut, containing the inven
tions covered by those claims. 

Judge Blatchford, in ' his decision, sustains the patent and 
says : 

'fhere can be no doubt, on the evidence, that Hicks was 
the first person who devised a practical mechanism for certain
ly withdrawing a loaded cartridge from its chamber in a 
breech loading fire arm under all conditions, as well when its 
rim or flange has not been expanded by the blow of a striking 
instrument as when it has been so expanded, by effecting 
such withdrawal through the engagement, within the peri
phery of such chamber, of a hook, actuated automatically, 
with a metallic flange forming part of the cartridge. In de
vising s uch mechanism, he made an important invention. 
Sometimes it is desired to withdraw the loaded cartridge 
without attempting to fire it. Before the invention of Hicks, 
the only certain means of doing so was to insert a rammer 
in the muzzle of the barrel of the fire arm and push the 
cartridge out through the breech end. T4is was dangerous, 
because liable to cause the cartridge to explode by striking 
its fulminate against the breech-closing piece. 

No such combination and arrangement as that described in 
the patent to Hicks, and covered by his first three claims, to 
effect the result of withdrawing an unexpanded loaded 
cartridge, existed before his inveniion. The same com bina
tion and arrangement, opurating in substantially the \!l ame 
way, to effect the same result, is found in the defendant ' s  fire 
arm. 

There is nothing to impeach the validity of the plaintiffs' 
patent, and it is established that the defendant's arm in 
fringes the first three claims. There must be a decree f or 
the plaintiffs for an account in respect of such infringement, 
with costs. 

E. W;. Stoughton and Geo. Gifford for Complainants. 
J. S. Beach and Keller & Blake f6r Defendant. 

_ ... ... 
METEORIC IRON FROM GREENLA.ND.-The iron had the 

appearance of gray pig iron, its fracture being partly leafy 
and. partly granular ; it had no action on a copp�r solution 
· .... nless in contact with ordinary iron, when it became quickly 
covered with copper. The specific gravity was 5 '82 at 20·C. 
Hes.ted to redness, it evolved about one hundred times its 
volume of gas. The oxygen in it, determinlld by loss on 
heating in a current of dry hydrogen, was found to form 
11'09 per cent of its weight. An analysis showed : iron, 
80'64 ; nickel, 1'19 ; cobalt, 0'47 ; phosphorus, 0 -15 ; sulphur, 
2'82 ; carbon, 3'69 ; oxygen 11 '09 ; total, 100'05. 

_ 1., . 
STABILITY OF DYEs.-Professor Chevreul has made an 

extended series of experiments on the lltability of dyes im
parted to silk, more particularly damask.s and fabrics used in 
fUlllishing. The blue colors produced by indigo are fast and 
stable ; Prussian blue resists moderately the action of air and 
light, but not of 80ap ; scarlets and carmines produced by 
cochineal and lac dye are fa.st ; the fastest yellows on silks are 
produced by weld. 

----------... �.4 .. �1 .... ----------
THE newly discovered Colorado silver ledge is reported to 

be sixty- three feet in width and five miles long, and produce s 
ts,OOo to the tun, more . or leIS". 
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IIIPROVED GRATE BARS AliD BEARER. 

Our engravings illustrate a new form of grate which, it 
is claimed, is not only of ; unusual durability, but it also 
offers the advantage of a considerable saving in the cost of 
fuel. Fig. 1 shows a perspective view of the bars, of which 
a suitable number are joined together to form convenient 
sized sections. 

deep, separated from each other by roadli 3t feet wide, and 
all communicating with a main reservoir destined to store up 
the sea water. The water is admitted directly into these 
square ta.nks, where it evaporates and deposits its sa.lt with
out any previous concentration or purification. In autumn, 
the water is allowed to flow in so as to cover the entire salt 
marsh to the depth of 20 inches. In spring the water evapor
ate�, and in the month of June the separation roads appear 
above the surface. The t&nks are then cleaned out and are 
then left to themselves, ' and recharged from time to time 
with new supplies of water. 

that all danger of the spoke becoming loosened, through 
shrinkage of the wood or other ca.use, is prevented. Patent , 
ed Aug. 27, 1872: For information relative to the furnishing 
of castings, sale of rights, etc., address the inventor, Mr. H. 
H. F.etta, Richmond Malleable Iron Works, Richmond, Ind . 

_ .... -
Alcollol from Sawdust, 

A is a longitudinal brace, to which are attached the trans
verse bridges, B B, o r  one of which an end view is shown in 
Fig. 2. The same illustration represents a.n end section of 
the bars, and the mannel,' in which the latter are connected 
by the transverse blocks, C. It also will be noticed that the 
interstices or slots between the bars are widest at the bottom. 
The upper surface of the grate is corrugated, the object be
ing to give an equal amount of metal 

Under the influence of the northeast winds which prevail at 
this season, the evaporation is very rapid, and after about 
twenty days each tank is covered with a layer of salt nearly 

Into an ordinary steam boiler, heated by mea.ns of steam, 
were introduced 9 cwts. of very wet sawdust, 10'7 cwts. of 
hydrochloric acid (sp. gr. -l·18), and 30 cwts. of water ; after 
eleven hours' boiling, there wa3 formed 19'67 per cent of 
grape sugar. The acid was next saturated with chalk. so as 
to leave in the liquid only a small quantity (t degree by Lu
dersdorf's acid areometer) ; when the saccharine liquid was 

at every point, and thus obviate the 
warping due to unequal contraction 
and expansion. There is also an
other and important advantage gained 
by this mode of construction. On 
the perfectly flat surface which would 
be afforded were the bllrs even on 
top . a thick layer of coal would easi
ly pack, and, forming clinker, would 
make an air-tight covering, and thus 
effectually hinder the draft. This 
difficulty, it is claimed, is entirely 1141. 2 avoided by the corrugations, which .J 
admit of a free circulation of air un-
der the fuel, from the fact that there 
will always be portions of the bars
generally the lowest points of the 
curves-on which the coal will not 
directly rest, so that open spaces will 
be formed, through which air can 
pass. Moreover, the irregular sur
face serves as a guide to the fireman 
to inform him, in cleaning the fire, 
when his slice bar has reached the 
grate. The shape of the interstices between the bars, to 
which attention wall directed above, is favorable to the ready 
passage of the ashes, while it aids in preventing clogging 
by clinker or otherwise. 

The ends of the bars are open and beveled as shown, the 
points of the extremities of two contiguous sections meeting 
on the upper surface of the bearer. This construction, M 
will be more clearly apprehended when considered in con
nection with the form of the bearer, by affording open ends, 
admits of a free circulation, a.nd also prevents the bars from 
warping, and thus becoming useless before they are half 
worn out. 

Fig. 3 represents a side view of a bearer on which the sec
tions of grate rest. Figs. 4 and 5 are respectively longitudi
nal and vertical sections of the same. The bearer consists of 
two parallel bars pierced with a number of circular openings 
and connected together by transverse pieces, D D. The ap
pliance is, therefore, in fact, a frame which, from the small 
amOlJ.ut of metal it contains, opposes but slight resistance to 
the passage of the draft. It is evident that a prominent 
merit of this invention is the ingenious combination of the 
hollow bearer and open ends of the sections of bars, so that 
the part of the grate which, in ordinary use, is the most lia
ble to become packed and difficult to keep clean, is here as 
free and as clear as any other portion. A uniform circula
tion of air is consequently afforded through the entire length 
of the grate, and also a transver$e current through the open 
s upports on the under side. 

The device, we are informed, has been thoroughly tested 
for a considerable period of time, during which a continuous 
fire has been maintained. The result of a year's experiment 
at the Jersey City water works, at Belleville, N. J., was a 
direct saving of ten per cent in cost of both fuel and grates. 
Other testimonials appear to substantiate fully the claims ad· 
vanced. 

Three patents (two dated Aug. 2 and Nov. 1, 1870) have been 
gra.nted on this invention : one for the bearer and two for 
the bars. Further information may be obtained, by letter 
or ctherwise, of the inventor, Mr. William Kearney, engineer, 
Jersey City water works, Belleville, N. J. 

_ .•. -
BaUroad Accidents, 

During the month of September last, there were seventy rail
way accidents in this country, from causes as follows : Unex
plained, 16 ; by cattle, 5 ;  by misplaced switches, 3 ;  by spread. 
ing of rails, 3 ;  by broken axles, 2 ;  by open draw, 1 ;  by 
broken beam, 1 ;  by defective rail, 1 ;  by fallen rock, 1 ;  by 
rail removed for repairs, 1 ;  by running through switch, 1 ; 
by breaking train in two, 1 ;  by broken tire, 1. Collisions ; 
Head collisions, 13 ; rear collisions, 11 ; unexplained, 3 ; cross
ing collision, 1 ;  boiler explosions, 2 ;  broken bridge, 1 ;  fire, 
1 ;  broken car wheel, 1 ;  total, 70. 

These seventy train accidents caused the death of 22 and 
more or less severe injury of 100 persons. By the collisions 
19 were killed and 69 injured by the head collisions alone. 
In the 37 derailments, one person was killed and 28 injured, 
and in 24 out of the 37 of these accidents, no one was hurt. 
The other two persons killed lost their lives by the breaking of 
a bridge, by which also two of the other three wounded per
sons were hurt, the other suffering from a boiler explosion. 

_ .•. -
Salt Production In Portugal. 

The sea salt works of Portugal are very extensive, and pro
duce annually 250,000 tuns of a salt which is in great request. 
The centers of the manufacture are Setubal, Lisbon, Aveiro, 
and Algarve. The arrangement of the salines at Setubal is 
very simple. They form a vast_reservoir 2t to 5 acres in extent, 
divided into squares of 400 to 650 feet in surface, and 8 inches 

KEARNEY'S GRATE BARS AND _ BEARER. 
two inches thick and almost dry. This is the first crop. The 
salt is collected, sea water is introduced anew into the reser· 
voirs, a.nd twenty days afterwards a second crop of from a 
half to one inch in thickness is gathered. But this is not 
evaporated to dryness, and the salt is covered with nearly an 
inch of mother liquor, which is left behind on gathering the 
salt. If the season is favorable a third crop is attempted, and 
in September the marsh is flooded over for the winter. This 
process is repeated each year without any modification. 

. .•. -
FETTA'S IIIPROVED WAGON WHEEL. 

The invention illustrated herewith consists in � new method 
of construCting whet>ls for vebiclee, by which greater strength 

and a mQre secure fastening together of parts is obtained. 
The hub is a single piece of cast metal recessed to receive 
the lining, of Babbitt metal or other non-frictional material, 
which forms a bearing for the axle. In Fig. 1, a sectional 
and perspective view of the general arrangements is repre
sented. A is the axle bearing, grooved as shown at B, i n  
order t o  furnish a reservoir for the lubricating substance. On 
the hub are two circumferential flanges, C and D, which are 
connected by a series of ribs, E, made in double wedge shape, 
as shown in Fig. 2. The tenons of the spokes, F F, having 
their sides tapered radially, fit in the divisions made by the 
ribs, E, and reach nearly to the metal at the bottom of the 
mortises, where they come in close contact with each other, 
forming the arch aro�nd the hub. 

In Fig. 1, it will be noticed that the space at the bottom 
of the mortist>, measured in the direction of the axis of the 
hub, is greater than at the top. This permits the tenon to be 
firmly wedged in place by slitting its lower end and inserting 
a wedge, G. The spoke is then driven, and the butt end of 
the wedge, coming in contact with the bottom of the mortise, 
is forced in, causing the teuon to spread and fit tightly, so 

cooled down to 30·, yeast was added, 
and the fermentation finished in twen
ty-four hours. By distillation there 
ware obtained 26'5 liters of alcohol of 
50 per cent at 15°, quite free from any 
smell of turpentine, and of excellent 
taste. It appears that the preparation 
of alcohol from sawdust may be suc
cessfully carried on industrially when 
it is precisely ascertained what degree 
of dilution of acid is required, and how 
long the liquid has to be boiled. When 
all the cellulose present in sawdust 

" might be converted into sugar, 50 kil
ogrammes "of the former substance 
would yield, after fermentation, 12 
liters of alcohol at 50 per cent.-H. 
Zetterlund. 

• •  

Action o C  Salts o C  Lime upon a 
Decoction: or (Jocllineal. 

A black colored carminate of lime 
is obtained by treating carminic acid 
or a decoction of cochineal with a so
lution of bicarbonate of lime, whereby 

an abundant precipitate is formed, which is insoluble in wa
ter and alcohol, and yields with lime water a violet-colored 
basic carminate of lime ; while, when the black carminate is 
heated along with a solution of neutral acetate of lead, there 
is formed a bluish violet·colored carminate of lead. . It is 
necessary to employ, in these reactions, lime salts quite free 
from iron, because the decoction of cochineal is precipitated 
by the Balt.� of that metal, yielding with it black colored com
pounds. It appears that the action of salts of lime upon 
cochineal is so characteristic that it may be used as a test for 
lime ; the author states that several commercially sold pro
ducts, such IlS glue and starch, for instance, which have been 
prepared with water, containing lime salts are colored black 
by a decoction of cochineal. 

- '''' 
Fine Wire (Jloth. 

Would any ordinary person conceive it possible that brais 
and copper wire could be woven of so fine a mesh that the 
number of perforations, or holes as they are technically called, 
exceeds 19,000 in a square inch of surface ? Such, however, 
is proved to be possible ; and, moreover, these perforations 
are so regular and uniform that they may be readily counted 
by a magnifier of small power. Fine meshes such as th ese 
are seldom used by paper manufacturers, but chemists occa
sionally sift their impalpable powders through them ; indeed, 
they are exhibited more as curiosities, to show the extreme
ly fine threads of wire which may be woven, rather tha.n for 
the use to which they are put by ordinary manufacturers. 

The chief meshes of woven wire used in the manufacture 
of paper are comprised between those of 2,300 and 6,400 
holes to the square inch. Brass webs of these meshes are 
woven in lengths of 30 0]' 40 feet, ranging between 4 and 10 
feet wide ; they are finished by joining their ends together so 
as to make endless ba.nds, and are then ready for use on the 
paper machine as a band of " paper machine wire." Seve
ral of these paper wires are exhibited by Mr. Potter of Bar · 
bican, London, at the International Exhibition ; some suita
ble for machines on which coarse browns are made, others 
for making fine writing . paper, and the rest of fine mesh 
adapted to meet the requirements of thin tissue and cigarette 
paper makers. Mr. Potter also exhibits paper molds water
marked for the hand made process, millboard molds of a new 
and improved kind, specimens illustrative of the methods 
adopted for making watermarks, a.nd various models of larger 
machines connected with paper manufacture.-Ohemical Re-
'View. 

. .  _ -
FIREPROOF PAINT FOR WOODWORK.-Owing to the fact 

that waterglass is gradually dissolved out of the wood, while 
chloride of zinc is volatile at the temperature where wood 
ignites, the author, F. Sieburger, proposes the following : 
Two coats of. a hot saturated solution of 3 parts alum arid 
1 part ferrous sulphate are first applied and allowed to dry. 
The third coat is a dilute solution of ferrous SUlphate into 
which white potter's clay is stirred until it has the consist
ency of good water colors. Another method is to apply hot 
glue water as long as it is absorbed into the pores of the 
wood. A thick coat of boiled glue is then applied, aad, while 
fresh, is dusted over with a powder composed of 1 part sul
phur, 1 part ocher of clay, and 6 parts ferrous sulphate. 

_ .... -
. A CORRESPONDENT of the Philadelphia Photographer 

strongly recommends the following as the best retouching 
varnish he has ever seen : Spirits of turpentine, 1 ounce ; 
balsam of fir, 4 drops. With a small tuf!; of clean cotton, 
j ust moisten the surface of any previously varnished negative, 
and, when dry, it is ready for any grade of pencD . Try it, 
and you will be pleased with the result 
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THE MOLECULAR PHENOIlENA OF EVAPORATION. 

A correspondent writes from Tennessee to ask us : " Why 
i s  not all the water· in a sieam boiler converted into steam at 
once ? Might it not be possible for such an event to occur 
under certain circumstances ? "  Our readers, if desirous of 
obtaining a solution of the question, will find all the informa
tion required in back volumes of the SCIENTIFIC AMERICAN, 
under the head of " Mechanical Equivalent of Heat and 
Evaporation ; "  but it may be useful to make here a resume 
that will give satisfaction to our correspondent and will afford 
information to those who are unable to look it up for them· 
selves. 

The labors of scientific men, in the field of experimental 
investigation, have shown, as we have often had occasion to 
state, that heat and mechanical energy can both be measured 
by similar effects, can be converted, the one into the other, 
and that they have defiuite and well known quantitative rela· 
tions to each other. One pound of water requires an amount 
of heat to be communicated to it, for each degree Fahrenheit 
that its temperature is raised, which is equivalent in energy 
to the mechanical action required to raise 772 pounds one 
foot high. In other words, as usually expressed, a thermal 
unit has a mechanical equivalent of 772 foot pounds, The 
combustion of a pound of coal liberates an amonnt of heat 
which, although variable, may be taken, with good fuel, as 
equal to about 13,000 thermal units.* The evaporation of a 
pound of water from, say, 60° Fahrenheit and at 75 pounds 
pressure, requires the expenditure of 260 units of heat to 
raise it to the temperature of 320° Fahrenheit, which is its 
boiling point ; and then, before it can be compelled to ex
pand into steam of 75 pounds pressure, an amount of work 
must be done which demands the expenditure of 891 addi
tional thermal units, equivalent to the eno.rmous quantity in 
mechanical work of 697,852 , foot pounds, enough to raise 
over three tuns to the hight of 100 feet. We then have a 

'Report of,Commlttee on Steam BOller Trials , American Inslltute, 1871. 

pound of steam at a pressure, as indicated by the steam 
gage, of 75 pounds per square inch and occupying a volume 
measuring a trifle over five cubic feet. The evaporation of 
steam of 150 pounds pressure would require about one per 
centum more heat than has just been estimated, and a pound 
of it would occupy about three cubic feet. A moment's cal
culation will show that a pound of our fuel is capable of de

veloping heat enough to evaporate about 11 pounds of water 
from 60° Fahrenheit, but, in practice, a considerable propor
tion is invariably wasted, and an evaporation of 8 pounds 
into dry steam is an unusually good result. 

If, then, a pound of fuel is burned under an ordinary 
steaJl). boiler, not more than about 8 pounds of water can be 
vaporized, for the simple reason that the fuel only supplies 
just heat enough to evaporate that amount ; and if the fuel 
occupies one minute in combustion, the boiler can only de· 
liver eight pounds of steam per minute. If the supply of 
heat is cut off, the evaporation of the water ceases at once ; 
if the heat is supplied rapidly, steam is made rapidly, and 
is always at a rate precisely proportioned to the rate at which 
heat is applied. We can conceive of no circumstances under 
which the fuel can supply sufficient heat to evaporate all the 
water in a steam boiler in any very short space of time. 

.. _ -
INDUSTRIAL PROGRESS IN RUSSIA, 

Next to our own country, there is no nation in the world 
that gives evidence of such rapid progress in industrial mat
ters as Russia. Her mechanical and metallurgical interests 
are almost daily developing, and new means of utilizing her 
great resources are constantly coming into existence, The 
correspondence of the Brussels Ohronique de l'Industrie in
forms us of a gigantic establishment recently founded by 
MM. Struve Brothers, situated near the city of Kolom, which, 
it is stated, rivals in magnitude the finest workshops of Eng
land or Belgium, It has been in operation but five y�ars, and 
is at present engaged in the manufacture of iron bridges and 
railroad freight cars, though recently locomotives and pass
enger coaches have also been produced. At times during the 
year j ust past, the works employed 4,000 hands, at wages of 
from one rouble (78 cents) and one rouble and a half per day for 
ordinary operatives to three roubles for foremen. The fuel used 
is Torbane mineral, the anthracite of the country and coke ; 
the blasting and melting apparatus was obtained from Eng. 
land. To give an idea of the importance of the establishment 
we may add that since its foundation it has completed 3,000 
cars ; and since it has begun the manufacture, 79 locomotives 
have left its shops. 

. 
. .... -

THE AURORA BOREALIS. 

On the evening of the 14th of October, a magnificent dis
play of the aurora borealis was visible in many parts of the 
United States. In New York city, the suffusion of the sky 
began with the coming of darkness, and at eight o'clock the 
north threw out a brilliant belt of rose light that mounted to 
the zenith and deepened in color till over the city a belt of 
richest crimson seemed suspended. For hours this tint, va
rying in intensity from the faintest blush to the most brilliant 
carnation, and moving from north to east by gradual pulsa. 
tions, rested in the heavens. At eleven o'clock the north
western horizon sent forth shafts of a steel blue light and of 
a white light, sheeny like quicksilver, that tremulously darted 
directly overhead, while the intermediate space between these 
shafts and the ruddy eastern section of the sky seemed shut 
out from us by a pale green curtain, thil.t rose and fell at in
tervals, and that had for its floor a horizontal line of dun col
ored cloud edged with gold. 

At one period, the glare that lit up the heavens was so 
brilliant that one of our local fire companies became convinced 
that an extensive conflagration was in progress, and conse
quently rushed tumultuously to put it out. The only result 
of this enthusiastic performance was, we learn, the demolish
ing of a horse car, with which the heavy hose cart collided. 

A correspondent in Westville, N. J., informs us that, at the 
time the phenomenon first appeared in that locality, about 
half past six, P. M" the sky was over two thirds clouded, and 
the auroras, which at times were very brilliant, appeared to 
be at least two hundred feet lower than the clouds. 

The enterprising scientist who writes up auroras for the 
Herald will now doubtless propound a new theory. He has 
already advanced two ideas, as striking as they are ingenious
ly novel. The first is that the zodiacal lights are due to the 
reflection of the rays of the sun on minute ice crystals in the 
upper strata of the atmosphere ; and the second, that the light 
is oaused by a similar reflection of the above mentioned lumi
nary on the ice fields of Labrador. Our witty contemporary, 
the Oomme;reial Advertiser, sarcastically dissents from the 
" He;rald's Aurora Borealist," as it terms the philosopher, and 
proposes for his coneideration the theory that the aurora is 
not due to the causes he suggests, but to the phosphorescent 
glare of the immense heaps of decaying mackerel situated 
somewhere in Upper Canada. 

.. .... . 
STEAM ON THE CANALS. 

Another new canal boat, a candidate for the $100,000 
prize, named the William Baxter, has recently made some 
successful trips on the Erie Canal. This boat exhibits no 
special peculiarities of construction or propulsion. She is 
fitted with a pair of ordinary screw propellers, which are 
operated by Mr, Baxter'S new steam engine. It is upon the 
economy resulting from the use of this engine that the in· 
ventor relies to obtain that advantage, over horse power in 
the propulsion of canal boats, which alone is what the prize 
law calls for. The boat has made trips from Buffalo to New 
York and back, carrying some 200 tuns of freight on 10 tuns 
of coal for the round trip. Total steam expenses, 12t cents 
per mile, Towage by horse power costs 35 cents per mile, 

The parties interested in the Baxter are reported to be so 
well satisfied with the success of the present boat that they 
intend to put a fleet of fifteen or twenty of them @n the Erie 
Canal, on the opening of navigation in 1873. 

. .... -
A FEARFUL HORSE EPIDEMIC. 

A virulent epidemic disease has broken out among the 
borses, which within the past few days has spread with such 
alarming rapidity as to create a well-founded apprehension 
lest it prove a formidable pestilence throughout the entire 
country. The disorder first appeared in Toronto, Canada 
where it reached such a hight as to necessitate the stoppage 
of all business depending upon drayage and the running of 
the public conveyances. From that city, the infection spread 
to Montreal and Ottawa on one side, and to Western New 
York on th{l other, appearing at Buffalo and Niagara Falls, 
and within three days breaking out in Rochester. Thence 
its march can be distinctly traced to the eastward to Albany 
and Troy, and thence southward along the banks of the 
Hudson, until, at the time of writing, ' it is causing terrible 
havoc among the horses of New York city. 

The disease is termed by veterinary surgeons " Epizootic 
influenza ;" but no cause has been assigned foi its sudden 
appearance. The early symptoms are a light hacking cough 
and general dullness, with an indisposition to move, cold 
ears and legs, with a watery discharge from the nostrils. At 
first, the nasal membrane is pale ; but, as the disease advan
ces, it becomes highly colored, and the mucous flow changes 
to a greenish . or yellow color, the pulse becoming more rapid. 
The malady is common to horses of every class, those care
fully attended in private stables becoming affected as quickly 
as the animals in the street cars and stages. 

There seems to be little difference of opinion as to the 
proper course of treatment to be pursued. We select th e 
following prescriptions as vouched for by the best veterinary 
authorities. As soon as the disease appears, place the animal 
in a well ventilated stall, blanket him thoroughly and give 
warm mashes, allowing perfect rest. Wash the entire stable 
with a solution of carbolic acid or with carbolic or cresylic 
soap, and sprinkle chloride of lime freely around every 
morning. The food should be laxative and mingled with 
water. Bran, with a little oats and a moderate quantity of 
hay, may be given. Administer the following prescription : 
Nitrate of potash, it oz. ; tartarized antimony, 1t oz. j digi
talis, t oz. Pul verize all together and make 12 powders 
give one every morning and evening. Should the disease be 
light, omit the digitalis. If the throat seems very sore, rub 
upon it a liniment composed of a mixture of 1t oz. linseed 
oil ; 1t oz. turpentine ; 1 oz. liquor ammonim fort. Tar, dis
solved in fluid extract of belladonna, is in some cases used as 
a substitute for the first mentioned remedy. So long as the 
disease is confined to the larynx there is little danger ; but 
should it descend to the lungs-which will be indicated by 
th@ continued standing up of the animal, cold extremities, 
and labored breathing-a half pound of mustard should be 
mixed with two ounces of turpentine and water to the con
�istency of thick cream, and the mixture rubbed well in b:)
hind the fore legs and over the region of the lungs. The 
legs should be bandaged, if oold. If the pulse should be 
over fifty-fl"e per minute, 15 drops of Flemming's tincture of 
aconite should be given every two hours ; and if the breath
ing still continues labored and the pulse grows more rapid, 
apply the mustard again and give 1t drams of calomel for 
two mornings. 

This treatment is, in substance, that practiced in nearly 
all the large stables of the city. Tar seems in many cases to 
be a favorite remedy, and is given in different forms. Tay
lor's compound, manufactured by the Manhattan Feed Mill 
Company, is used by some, and is regarded as an excellent 
preventive. It looks like meal, and has a salty taste ; not 
being posted as to its ingredients, we are unable to vouch for 
its value. 

We advise all in whose sections of the country the pesti
lence has not yet appeared to lose no time in preparing for 
it, by cleansing and disinfecting their stables as above stated, 
and by exposing their animals as little as possible to the in
clemency of the weather. The seed of disease once planted, 
it spreads with astonishing rapidity. No less than seven 
thousand horses were stricken in this city within twenty-four 
hours. Happily, but few Gases ha.ve been fatal ; nol' is it be 
lieved that the malady will be productive of great mortality 
if promptly met. Still, its attacks are very injurious, inca
pacitating the animal for work for a considerable period of 
time, and, in many instances, rendering him permanently 
useless. 

- - - -
THEOLOGY VS. SCIENCE. 

The observations recently given by us under the above 
heading have so far served the purpose intended, namely, to 
direct general attention to this most important subject, and 
to elicit responses both of assent and diSRent, specimens of 
which we have published . 

As we expected and hoped, the religious press is now taking 
the matter up ; and in the different organs of the many con
flicting orthodox sects, into which, alas ! this Christian com
munity is divided, we are overhauled more or less severely; 
according to the degree of importance which the individual 
editors accord to common sense and reason. The Lutheran 
Standard, published in Columbus, Ohio, in a lengthy article 
entitled " Oppositions of Science, So-called," bewails the fact 
that " times have changed and Science has become haughty 
and arrogant," and that '" reason usurps the place of faith," 
and further, that " the abuse of Science has brought it into 
contempt, and men of superior abilities, who believe in the 
Lord, decline to labor in a field which is largely occupied by 
self-/ilufil.cient IiIco1fers I1t Divine revelati6n, Thus the domain 
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of physical Bcience is in danger of being entirely given over 
into the hands of infidels," etc. And then the editor uses the 
following remarkable sentence : " In a late number of the 
SCIENTIFIC AMERICAN, the editor, mistaking a certain 8pecies 
of theology whiclt admita of 8em, and reason as a criterion in 
matters of faith for Christian theology proper, exultingly 
alleges that whenever science and theology h ave occllpied 
antagonistic ground, the former has triumphed, while theolo
gians had to give in, and acknowledge, however reluctantly, 
these triumphs." (The italics are ollrs.) 

We are here informed that we were mistaken if we sup 
posed that Christian theology proper recognizes the author
ity of sense and reason as a criterion in matters of faith, that 
it is only a certain apeciea of theology which is gllilty of such 
a criminal theory, and that thus the primary cause of Ollr 
erroneous conclu"ions is that we recognize the claims of com
mon sense and reason as a criterion of what we have to be
lieve. Now we take the liberty to ask our theological critic : 
How are we to know which are the genuine Divine revela· 
tions which we must believe, if we are forbidden the use of 
sense and reason ? How are we to decide in our choice be
tween the Bible, Talmud, Mormon Bible, Koran, Sendavesta 
or the writings of Oonfucius or Zoroaster, which all claim to 
be direct Divine revelation ? How are we to decide which 
version of the Bible must be our guide ? How are we 
to decide between Romanism and orthodox Lutherani�m, 
which both reject sense and reasoD ? What will guide us in 
the intricate labyrinth of mutually confiicting Christian sects, 
so as to find the truth ? 

The very same page, on which science and its advocates are 
overhauled by our ultra orthodox Lutheran critic, contains a 
remarkable revelation of another kind, namely, that the Lu
theran church is now split up into two sects, at war with one 
another . Dr. Seiss, one of the warmest supporters of council 
circles, calls the members of the Lutheran synod of Missouri, 
Ohio, Wisconsin, lllinoip, Minnesota, etc., " poor impotent 
imbeciles, fascinated by the wiles of crafty and politic men,· 
whQ only seek the extension of the filthy and polluted wor· 
ship of themselves." The editor of the Lutheran Standard 
(our critic), who belongs to the thus abused Synod, does not 
relish a treatment of this sort ; and by way of a revenge, 
among other counter accusations, he answers thus : "Dr. Seiss 
for years has been poiSOning the flock of Christ with General 
Synod heresies. Has he ever publicly atoned for the sins 
thus pu"blicly committed ? His old General Synod liturgy is 
still published as before. , . . His attention has been 
called to the Ualvinistic heresies in his book called Holy 
Types ;  but has he ever seen fit to inform the church that 
those heresies shall be expunged in future editions of the 
book ?" etc., etc. In the same article, we are informed. that 
the Lutheran pastor Stephan indllced 707 persons to follow 
him from Germany to our western wilds, which they did, hus. 
bands forsaking their wives, parents their children and v;ce 
verBa ; that they trusted him with all their property, which he 
squandered in debauchery, leaving them to perish ; and then 
they deposed and banished him. 

If scientists are accused of arrogance in believing that 
common Bense and reason are Divine gifts which it is sinflll 
to despise •.  and that the wonders of Natllre are an unquestion
able Divine revelation of the pewer and wisdom of the Crea 
tor, what is the word which we must apply in cenSllre of the 
class of men who, havin� such records of their own, dl;my 
the value of the greatest 8-tfts of God to man, his sense and 
reason, by which alone he is above the brute : a class of men 
who, after all, try to use this same sense and reason to prove 
the necessity of adopting a written revelation for our guide 
in faith, despising the created revelation of the glorious Uni
verse 2 

- - •. -
EXTENSION OF l'ATENTS--TRE ACCOUNTS. 

Applications for the extension of patents often fail from 
mere ignorance or inadvertence as to what is required in 
the accounts of receipts and disbursements. Every one is 
aware that the patentee must furnish a statement of what 
he has received by means of the invention, and what he has 
expended upon it, in order to satisfy the Commissioner that 
he has not been sufficiently remunerated. He must embrace 
what he has obtained for royalties, if he has given licenses ; 
what his profits have been, if he has manufactured under the 
patent ; and what he has collected for damages on account 
of infringements. .All the profits which he has derived from 
the invention, from whatever source, should be included, even 
though obtained in foreign countries. On the other hand, he 
l;llay charge the expenses attendant upon experimenting and 
on perfecting the invention, on obtaining his patent, and upon 
introdllcing into public use. 

This is apparently plain, but it sometimes bappens that 
the same mistake is fallen into as in ascertaining the vallle 
of an invention. Instead of fllrnishing the Commissioner 
with data from which he can form an independellt opinion of 
bis own as to what has been realized, the petitioner presents 
mere estimates as to what has been expended, and what has 
been obtained in return, and makes oath in general terms to 
correctness of the estima.te. 

If he has been engaged, for instance, in manufacturing and 
selling his productions, he frequently designates a certain 
proportion of his gains as being " manufacturer's profits," and 
the rest as profits due to the invention. He supplies no 
means of determining whether the sum set down as " manu
facturer's profits," is a j ust proportion or not. It is trlle 
that this ill a difficllIt thing to ascertain ; so difficult that in 
England, the Board which grants extensions have declined 
to enter into the calculation, and have charged the inventor 
with all he has made over the expense of manufacturing. 
The practice of our Patent Offioe hal rut bee. entirely uniform 
011. thi. point, Where the pate.tee hr.d alvell. no Ueenle, 

but had kept the manufaciure under his patent entirely in 
his own hands, a pretty decided intimation was dropped 
that he ought to be charged with all his profits as due to the 
invention. In other cases, an applicant has been allowed to 
deduct something for manufacturer's prufits, where no such 
refusal to license appeared. Where the patentee has not 
only manufactured himself but has allowed others to de so 
on paying him a royalty, the royalty has been considered as 
a fair measure of what he has realized from the invention 
on a ::orresponding amount of business transacted by himself. 
More frequently, no such standard can well be obtained. 
However difficult it becomes to divide the gains in such cases, 
it cannot be expected that the patentee should be permitted 
to determine the question, or that the Commissioner should 
adopt his opinion, without having any information from other 
sources. The applicant may be able, for instance, to show 
how much other manufactul'ers of similar articles have been 
in the way of making from their bllsineslil. This way consti
tutes a fair criterion by which to ascertain how much should 
be deducted from the entire gains as the regular profits of 
carrying on such an art, leaving the remainder to be set 
down as derived from the invention. Thi.1 will afford some 
idea of the preparation which should be made under such 
circu Ulstances. Other methods of arriving at the result will 
frequently be found. 

It is quite common that the patentee has made liIeveral 
inventions relating to the same machine, and that they have 
all l?een patented and carried on by him togeth@r. It becomes 
necessary then to divide the profits which have been made 
between the several patents, in order to decide whether the 
one for which an extension wae asked, has been adequately 
remunerated . But it is quite unusual to �end in any evidence 
as to the comparative importance and value of the several 
inventions, so that the fair proportion of profits to be credited 
to the one in question can be ascertained . Sometimes the 
petitioner di vides their profits equally among all of them, 
without assigning any reason for so doing, or so much as 
giving an assurance that the invention under consideration 
would only average in value with the rest. In one instance, 
where the inventions covered by three patents were all used 
in the constrllction of an article, only one fourth of the net 
gains was credited to the patent for which an extension was 
asked. In view of the difficulty which frequently exi8t�, of 
arriving at any such apportionment in a way that shll.ll inspire 
confidence in its accuracy, very great indulgence has been 
shown to the suitors on this point. But the applicant" who 
shall show that he has endeavored to supply all the inform
ation in his power, and all the means he has of forming an 
intelligent estimate, may j ustly expect to meet with a more 
favorable consideration than one who manifests no such 
disposition to aid the Office in its inq lliries. 

Those who deal in similar articles are frequently able to 
tell, to some extent, how much each improvement on a ma
chine adds to the ex;:>ense of producing it, and how much 
more it wi�l bring in market in consequence, or, on the other 
hand, how much it diminishes the cost of manufacturing it. 
From these and other like ·circumstances, same conclusions 
can be formed as to the comparative wOlth of each. The 
testimony of such witnesses might be obtained and laid before 
the Commissioner. It should embrace not merely their esti
mate�, but the circumstances on which their estimates are 
founded. This is suggested as an illustration of the course 
to be purslled. 

For it must be understood that there is no rille which 
requires such evidence, or restricts the applicant to any 
particlllar proof on these points. All that is asked by the 
Office is that there should be some testimony from which it 
can frame an intelligent opinion of its own, one which has 
been formed in view of what is shown to exist, without rely
ing upon the mere naked opinions of those who are under no 
responsibility for them. The Commissioner is responsible ; 
the public trust to his j udgment, and haa a right to the best 
exercise of that j udgment, founded on the facts, and not on 
the views of others. HETH. 

- ' .... .  
8CIElITIFIC AND PRACTICAL INFOBIIATIOll. 

RESONANT FLAMES. 

M. Planeth, says Les Mondea, has found that if a flame 
burning in the open air be approached to a vibratory tuning 
fork, the sound of the latter is considerably increased, as if 
it were placed in contact with the box of a stringed instru
ment. The sound acquires its greatest intensity when the 
flame is placed between the two branches of the fork. This 
phenomenon is believed to be analogous to the singing fiame, 
only, in sllch case, it is the flame that excites the vibratory 
mov('ment of the tube in order to place itself in similar syn
chronous vibrations ; while, in the above mentioned instance, 
it is the fork that gives the lone and the flame takes up vi· 
bration in unison. 
ANTISEPTIC PROPERTIES AND PHYSIOLOGICAL ACTION OF 

SILICATE OF SODA (WATER GLASS) . 

MM. Rabuteau and Papillon have called the attentlon of 
the French Academy to the inflllence of the silicate of soda 
on alcoholic fermentation, that of urine, milk, and the action 
which gives rise to the essence of bitter almonds. Silicate 
of soda, like borax, in a certain q.antity hinders all manifes
tation of the agents which produce putrefaction ; while, be· 
ing much more energetic than borax, a smaller amount is re
quired to produce the desired effect. On the Buperior ani
mals, the silicate exereises a poisonous action much more pro
nounced than that of borax. T wo grammes of borax will 
not kill a dog ; one gramme of silicate carries sure death. 
The substance, in brief, from its nature is of peculiar value 
in suppressing the development of the Infectious or virulent 
germ. to whieh:a large number of cU.ealea may be traced. 

[NOVEMBER 9, 1 872• 
SOLAR EXPLOSIONS AND liAGNETIC TEMPESTS. 

The Astronomer Royal of the Greenwich Observatory i n  
England communich.tes t o  Les Monde8 · the following : " In a 
recent number of the Comptes Rendu8, I find a paper by Fa
ther Secchi regarding a remarkable explosion on the limb of 
the sun, visible in Rome for about three hours on the after· 
noon of Jllly 7. Now a magnetic tempest manifested it
self at Greenwich at five o'clock on precisely the same day. 
The indications commenced suddenly and with extraordinary 
force, acting upon the magnetic instruments in a direction of 
nearly northeast and southwest. The perturbations contino 
ued, diminishing by degrees, until the enning of July 9, 
and, during a part of the time, were accompanied by an au
rora. 

Though not wishing to commit myself on the question as 
to the connection which may exist between the solar explo
sion and the terrestrial magnetic storm, I have noticed that 
if there be such connection, the transmission of inflllence 
from the sun to the earth ought to occupy about 2 hours and 
20 minlltes, or somewhat longer, in case Father Secchi did 
not see the explosion at the precise moment of its commence
ment. If this point is established, it will be an important 
cosmic fact. In any case, the notification of this apparent 
retardation may direct the attention of observers of similar 
phenomena in the future toward a new element for interpre
tation." 

THE ACTION OF CHARCOAL AND OF mON AT A RED HEAT 
ON CARBONIC ACID. 

M. Dllmas, in a note of experiments communicated to the 
.Academy of Sciences, draws the following conclusions :  That 
carbonic acid absolutely dry,passing over charcoal entirely 
free from hydrogen, is converted, at a bright red heat, into 
carbonic oxide ; that if the charcoal is in excess, the carbonic 
acid disappears entirely, and is replaced by perfectly pure 
carbonic oxide. Charcoal, to whatever degree it be heated, 
retain� fither hydrogen or water, from which it can only be 
freed by the prolonged action of chlorine at a red heat. 
Charcoal which has not been submitted to the treatment by 
chlorine, when used to convert carbonic acid into carbonic 
oxide, always yields a gas accompanied by traces of hydro
gen. A slow current of dry carbonic acid is partially con
verted by iron, heated to a bright red heat, into carbonic ox
ide, a considerable proportion of carbonic acid, however, re
maining unaltered or undergoing regeneration. 

A DREDGING . SHIP VOYAGE. < 

A dredging vessel, built in England for the government of 
the Argentine Republic, has safely crossed the ocean and ar
rived in Buenos Ayres from London after a 45 days passage, 
by way of Ma:leira. This is the first instance of a. ship of 
this kind accomplishing so long a journey by her own motive 
power. The vessel haa twin screws, is 157 feet long, and is 
what is termed in this country a " double ender," that i�, 
she will sail equally well ahead or astern. She is at present 
engaged in dredging the harbor of Bllenoa Ayres. 

THE STRONGEST DERRICX IX . THE WORLD. 

A great floating derrick has been built for the Departml'nt 
of Docks of this city by Mr. Isaac Newton, assistant to Gen
eral McClellan, the engineer of the department. It is con
structed for the purpose of transporting and laying undllr 
water the huge blocks of artificial stone or beton which 
form the lower part of the river wall which is to surround 
the water front of .the city. The dimensions of the machine 
are as follows : float, 77 feet long, 66 feet wide, by 13 feet 
deep. Length of hoisting boom, 63 feet, 3 inches. Length of 
back boom, 50 feet 3 inches. Length from end to end of 
booms, 110 feet and 6 inches, and hight from bottom of float 
to top of king post, 127 feet,three inches. Lifting power, 100 
tuns. 

There are several excellent points in its construction, 
among which may be mentioned a novel arrangement of the 
wire grip on the back boom, spreading the strain over a large 
section of the traversing circle. All the machinery is placed 
on the float under the tower, the operating levers being 
brought to the platform thirty-five feet above the deck, so 
that the engineer has full view of the load that is being 
handled. 

HINTS FOR USING THE CALLAUD BATTER Y. 

In using the Callaud battery for telegraphic purposes, it 
often happens that the connecting wires are eaten off by 
its energetic action. The remedy, says the Telegrapher, 
is to attach the wire at the bottom of the copper plate, and 
have gutta percha to protect it all the way down to its lowest 
point. When oil is used on the surface of this battery to 
prevent evaporation, the zincs may be readily cleaned, of the 
deposit of black oxide with which the oil combines, by 
dipping them in a solution of caustic soda and water and 
scrubbing with a common battery brush. -It is a good plan 
in telegraph offices to place the Calla1!-d locals in a case with 
shelves and glass doors, on the walls of the room some four 
or five feet from the floor, in order that they may always be 
in plain sight. 

GERMAN TELEGRAPH STATISTICS. 

At the end of last year, there were in Prnssia alone 3,885 
German miles of telegraphs, with 11,396 miles of wire, 1,180 

stations belonging to the State, and 1,485 belonging to rail
ways. 4,956 officials are employed. In 1871, 5,213,i87 do
mestic, 2,846,176 foreign, and 32,641 official messages were 
forwarded. The receipts were 2,500,007 thalers, showing a 

profit over expenditures of 80,469 thalers. The Telegrapher 

adds that the Prusdan telegraphs, like those of all other 
States of Germany, are now all amalgamated and worked 
for account of the empire, forming a eeparate bJ'anch of the 
Chancellor. Department •. 

© 1872 SCIENTIFIC AMERICAN, INC



NOVEMBER 9, 1872.] 
CADMIUM, TIN, AND LEAD. 

A remarkable coincidence, between cadmium, tin, and lead, 
has been noticed by Dr. Schenck, in that the same total quan· 
tity of c&loric is required to bring an equivalent of either 
body from a temperature of -273° C., which ill assumed as 
that of absolute absence of heat, to a state of fusion. 

UTILIZATION OF TIN SCRAPS. 

A corporatioll. known as the Manhattan Metal and Chemi
cal Company has recently been formed in this city for the 
working of a chemical process for the recovery of valuable 
material from tin clippings. The procees, which aas been 
lately patented, is as follows : The tin scraps are first treated 
with hydrochloric acid of 20· lilaume until the bath is ex
hausted ; two or three per cent of nitric acid and about one 
and a hall per cent (of the amount of hydrochloric acid) of 
chlorate of potash is then added, which in a measure regen
erates the bath, so that 500 pounds of hydrochloric acid is 
found sufficient to treat one tun of scraps. About 1,200 lbs. 
of clippings are placed in a drum which revolves successive
ly in several vats or tanks charged with the liquors used in 
the process, being transported from one to the other on an 
elevated tramway. The first vat contains hydrochloric acid. 
The tin being dissolved, the drum is insertea in the second 
vat, which is filled with water, and then allowtld to rotate 
for a few minutes. A second washing in water follows in 
order that the iron scraps may be completely freed from acid , 
and finally the drum is plunged in a weak solution of silicate 
of soda, which forms a coating over the scrap iron and pre
vents its rusting. The time required to treat one charge 
averages about one hour and fifteen minutes. The tin is 
precipitated by spelter in a metallic form ready for melting, 
while there remains in solution chloride of zinc and chloride 
of iron, which are valuable for the preparation of paint, as 
disinfectants, or for the preservation of timber. The esti· 
mates of the company show a gain as follows :-From one 
tun of 2,000 pounds tin scrap, there will be obtained 1,800 
pounds best refined scrap iron, $36.00, 100 pounds pure 
metallic tin, $35.00, 50 gallons chloride of zinc and iron, 29 ° 
Baume, $12.50. Total, $83.50. The total cost of chemicals, 
labor, fuel, etc. , $29.05, leaves a. net profit of $54.45 per tun. 

PROTECTING PLANTS FROM FROST. 

Gardeners in this country have for a long time practiced 
the art of protecting plants in autumn from the withering ef
fects of frost, by building fires at night in the vicinity and 
to the windward of the flo !Ver beds. The smoke and rarefied 
air is found to be a pretty sure protection against the de
struction by cold weather. At a recent congress of vinegrow
ers in the south of Francl', discussion was had on the subject 
of protecting vine3 from frost, and several practical experi
ments were made, the result of which was the recommenda
tion of the smoke process as producing the most satisfactory 
effect. The mode of producing the smoke was as follows : 
Iron veeels, containing a preparation priBcipally of tar, hav
ing been disposed at inttrvals over the vineyards, were set 
fire to, and produced thick clouds, which hovered over the 
land and spread for miles .round. 

_ . RESULTS OF vmRATIONS IN LIQUIDS. 

The resistance of liquids destroys with great rapidity any 
movement of vibration which suhmerged bodies may possees 
A cord thus placed gives a subdued sound of short duration, 
of which the musical tone is difficult to appreciate. 

The precise determination of the nodal points is a matter 
of considerable difficulty when the cord is covered by the 
liquid , especially if observed by the naked eye. In order to 
render the nodes clearly visible, M. Gripon, ia Le8 MondlJ8, 
says : " I  cause an electric current to pass through the cord 
o that hydrogen is generated from the decomposition of the 

surrounding water. A platinum wire placed in the fiuid 
serves as a positive electrode. By causing the cord to vi
brate, bubbles of hydrogen detach themselves therefrom 
and describe in the liquid small ellipses, of which the axes 
diminish in size according as a node is approached. These 
bubbles form two contiguous spindles, of which the common 
summit marks the nodal point. ThQ general result of these 
experiments is that the distance of the consecutive nodes, or 
the length of a cord or of a rod which makes a determinate 
number of vibrations, is less in liquids than in air." 

� WATER NOT AN ELECTROLYTE. 

Bourgoin has investigated this subject experimentally, and 
has proved that water is not itself an electrolyte. His ap
paratus consists of a cell aivided into two equal compart. 
ments by an impermeable septum, which septum is pierced 
with an opening so minute as to prevent any mixing of the 
liquids on its two sides, while yet it allows the passage of 
tae current. The cell is so arranged that the gases evolved 
from the electrodes may be collected and m easured. Both 
compartments are. filled with water acidulated with sulphuric 
acid, and the current is passed for a given time, the hydrogen 
being collected. By analysis after the experiment is con· 
cluded, it is found that in the positive compartment the acid 
has increased in amount by a certain quantity, a, while in the 
negative, it is diminished by the same amount. But this 
quantity of acid can furnish only 8, third of the hydrogen 
obtained. It is therefore certain that it is not H2 S04 which 
is decomposed, but H2 S04 + (H20)2 or H6 S06' The cur
rent therefore decomposes a definite compound, Hs S06 ; and 
Hs S06 -(S03 + 03

)+ H6· 
This hypothesis is proved by experiment, as it is found 

that thfl ratio of the acid decomposed to the hydrogtln evolved 
is always that above g:ven, which would not in all probabil
ity be the case were the acid and water separately electro_ 
1, zed. Moreover, an acid of the constitution H6 S06 has 
been rendered probable by the maximum colltraction observed 
when one molecule of Ha SO, and two of water are mixed, 

In the case of nitric acid, the action of the current appears to 
be upon the group N205 (H20)4' a body conceded to exist. 
Crystallized oxalic acid, when in solution, is electrolyzed 
alone, water taking no part. ThQ hydrogen disengaged cor
responds to the equation C2H204 (H20)z - (C20, + 02)+ 
(H2h. As only carbonic dioxide is set free at the positive 
electrode, it must be that the oxygen evolved reacts upon 
and dlistroys another portion of the acid. The quantity of 
the acid destroyed, therefore, should be much greater at the 
positive than the negative electrode, for the 

'd d  t d ' { (i) at N electrode. By cllrrent l molecule. aCI es roye IS { By current 1 " (2) at P electrode. By oxygen 2 " 

Experimentally this is support ed ; the loss of acid at the 
positive electrode is exactly three times greater than at the 
negative. 

Again, in electrolYZing formic acid, only carbonic dioxide Is 
disengaged at the positive electrode. The current acts on 
the acid only thus ; 

Positive electrode. Negative electrode. 
(CH202)2- (C2H20a + 0) + H2, 

and then at the positive the further reactions occur, C2H203 
+0-C02 + CH202. On this llypothesis, if a represent the 
amount of acid electrolyzed, the loss will be nothing at the 

positive and equal to i at the negative electrode. Now ex

periment shows that there is no loss of acid at the positive 
electrode , and hence the hypothesis is true. The same gene
ral results were obtainQd in the electrolysis of alkalies and 
salts. Bourgoin concludes that " water is not decomposed by 
the electric current, which plays the part of a solvent only." 

_ ._. -
POCKET I!lPECTROSCOPE.-M. Hofmann has perfflcted a very 

convenient form of spectroscope that can be carried in the 
waistcoat pocket, and is yet capable of really wonderful 
effects, considering its diminutive size, producing a large and 
brilliant spectrum, the violet rays of which extena far beyond 
the line G. It has a lens of rock crystal, with perfectly H&t 
parallel faces at each end to keep out all particlel!! of dust, 
etc. The organ of dispersion and analysis is a compound 
prismoid formed of three alternating prisms, one, of the 
most powerfully dispersive flint glass that can be procured, 
between two reversed prisms of crown, the angles being 
specially and skilfully arra.nged. The combination is com
pleted by an ordinary compound doublet lens, of suitable 
focal ;length. 

_ ._. -
THE Rev. M. J. Berkeley describes, in the GartUll<Sr'� Ohr,ni

cle, a very remarkable instance of luminosity in fungi. It 
occurred in the mycelium of an unknown species growing on 
a trunk of spruce or larch , and was so powerful as to make 
a perfect blaz5 of white light in the track where the trunk 
had been dragged, and vividly illuminating everything in 
contact with it. It gave almost light enough to read the 
time oIl: the face of a watch, and continued for three days. 

- _. -
THE Brighton aquarium has lately received two pairs of 

beautiful specimens of the Par�dise or Peacock fish. These 
fish came first from China, and have been acclimatized by M. 
Carbonnier, the great pisciculturist of Paris ; they are very 
lovely little creatures. Some of their habits are singular ; 
thus M. Carbonnier states that " as the eggs are laid, the 
male carries them away in his mouth, and deposits them in 
a nest which he builds for them. He will not allow the 
female to come anywhere near the nest, and if she ventures 
to approach, he swings himself round and drives her away." 

.. _ -
ON the 15th of April, a very violent volcanic eruption took 

place from the volcano Merapi in Java, which had been qdet 
since 1863. Great destruction of lives and property occurred, 
many villages being totally destroyed. The outburst was en
tirely unexpected, and the showers of stones and ashes and 
the streams of lava were very destructive. At Solo and 
other places, the showers of ashes lasted for three days, and 
it became so dark that the lamps had to be lit. By the last 
accounts, some 200 dead bodies had been found on one side of 
the volcano. 
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Fael. for the La41e •• -Mra. M. L. Thomas, Middletown, N. � . ,  ha. 

uBed In dreaa-maklDg nearly every machine Invented, and dndB Wheeler & 
Wl1soJ>'s Lock-Stitch the only one fit for women'B UBe for ease of operation , 
Blmpllclty of make, MId beauty ot work. See the new Improvements and 
Wood.' Lock-Stitch Ripper. 

71<e ()1Iarg, for InHriIOn under tT1t8 head 18 One Dolla,. a Line. Q the Notleu 
8ZC6e<I .1l>ur Llnu, OM Dolla,. _nd a Halfper Line wlU be charged. 

Complete Water Gauge for $4. Holland & Cody, 8 Gold St. 

A first class Mechanical Engineer and draftsman is open to 
all engagement. See advertlBement on page 800. 

Engine and Speed Lathes of superior quality, with hardened 
Steel bearlnga, JUBt finished at ne Washburn ShOll, conneoted with the 
Technical Inltltuto, Worceater, Ma ... 

Wanted-The address of Shot Gun Barrel Manufacturers. 
Adduaa Box 250, Seneca FallB, N. Y. 

Large and well lighted Rooms to rent, with Steam Power for 
manufacturing purpoBes. Apply to the Allen Works, cor. of Jay and 
Plymouth SU. , Brooklyn, between Catherine and Bridge St. Ferrie •. 

Ransom Syphon Condenser at Fair American Institute. ". Be 
Bure and Bee It. " 

Wanted-To purchase a small Steam Tug. Address R. F. 
Learned, Natchez, lIil •• 

For Sale, Car Wheel Press-and McKenzie Blower, in fine 
e oroor. AddresB ManBfield Machine WorkB, Mansfield, Ohio . 
Hand Lathes. C. F. Richardson, Athol Depot, Mass. 

I will Remove and prevent Scale in any Steam Boiler or 
make no charge. Engineer's SupplleB. Geo. W. Lord, Phlladelphia, Pa. 

Soluble Glass, Water Glass, Liquid Quartz, Silicates of Soda 
and PotaBh for Con.rete Cement., Fire and Waterproofiu«, manufactured 
by L. & J. W. Feuchtwanger, ChemlstB, 55 Cedar St.,  New York. 

Oxide of Manganese, highest test, from our own mines, for 
Steel mauufacturing, Patent Dryer, Paints aud Glass, 8t lowest prices, by 
L. & J. W. Feuchtwanger, 55 Cedar St., New York. 

Absolutely the best protection against Fire-Babcock Extin _ 
guisher. F. W. Farwell, Secretary, 401 Broadway, New York. 

Wanted-Circlliars of Makers of Wooden Pumps. F. Moon, 
N ewberry, S. c. 

Hydraulic J acks and Presses-Second Hand Plug Tobacco 
Machinery. AddreoB E. Lyon, 410 Grand St. , New York. 

Steel Castings " To Pattern," from ten pounds upward, can 
be forged and tempered. Addrelll Colllu. '" Co . ,  No. 212 Water St .. N .Y. 

Gatling guns, that fire 400 shots per minute, with a range of 
over 1,000 yarde, and which weigh only 123 pj>undB, are now being made at 
Colt's Armory, Hartford, Conn. 

For 15 in. Swing Engine Lathes, address Star Tool Com
pany , Providence, R. I. 

MachiBists ; Illustrated Catalogue of all kinds of small Tools 
and MaterialB Bent free. Goodnow & Wlghtman,2S Cornhlll, Boston, Mass 

Manufacturers of Machinery, or any patented article which 
they dellre to Introduce Inte the New York market. will find a c . •  pable 

slI'ent, with the best ot references, by addresBlng S. C. Hill, 5t Courtlandt 
Street, N OW' York. 

Ashcroft's Original Steam Gauge, best and cheapest in the 
market. AddreB. E. H. ABhcroft, Sudbury St.,  Boston, MasB. 

Heydrick's Traction Engine and Steam Plow, capable of as
cending gradel of 1 foot In 8 with perl!ct ease. The Patent RIght tor the 
Southern States for Bale. AddreSl! W. H. H. Heydrlck,Chestnut RIll,Phlla. 

The Berryman Steam Trap excels all others. The best is 
alway. the cheape.t. Address I. B. DavlB & Co. , Hartford, Conn. 

Wanted-Copper, Brass, Tea Lead, and Turnings from all 
parts of the United StateB and Canada. Duplalne & Reeves, 16IJ South 
Broad Street, Philadelphia, Pa. 

The Berryman Heater and Regulator for Steam Boilers-N0. 
one uBlng Steam Boller. can alford to be without them . I. B. Davis & CO . 

T. R. Bailey & Vail, Leckport, N. Y., �anf. Gauge Lathes. 

Peck's Patent Drop Press. For circulars, address the sole 
mannfacture .. , MlIo, Peck Ii Co . ,  New Haven, Ct. 

Dickinson's Patent Shaped Diamond Carbon Points and Ad-
11llItable Holder for dreBsing emery wheelB, grlndBtoneB, etc. See Sclentltlc 
American, July 24 and Nov. 20 1889. 64 Nassau Bt . •  New York. 

Brown's Pipe Tongs-Manufactured exclusively by Ash
croft, Sudbury St. , BOBton, M ..... 

American Boiler Powder Co , Box 797, Pittsburgh, Pa., make 
the only Bate,sure,and cheap remedy for 'Scaly Bollers. ' Orders solicited. 

Gear Wheels for Models. Illustrated Price Lht free. Also 
Materials of all kinds. Goodnow &: Wightman, 2S Cornhlll, Boston, Mas •. 

To those who have funds to Invest In large or Bmall amounts, or who wllh Windmills : Get the best. A. P.Brown & Co.,61 Park Place,N.Y. 
to Increase their Income from means already Invested In other leBs profita-
ble securities, we recommend, after full Investigation, the Seven-Thirty Ashcroft.'1!! Self-Testing Steam Gauge can be tested without 
Gold Bonds of the Northern Pacific Railroad Company. Bearing Beven and 
three· tenths per cent. gold intereBt, (equal now to 8)0( eurrency,) and Bold 
at par, they � Ield an income considerably more than one-third greater than 
U. S. 5·20's. They are Coupon and Registered, the lowest denomination 
being $100, the hlghelt, $10.000. 

removing It from ItB position. 
The Berryman Manf. Co. make a specialty of the economy 

and Bafety In worldng Steam Beller.. 1. B. Davis & Co. , Hartford, Conn . 
Williamson's Road Steamer and Steam Plow, w ith Rubber 

Tires. AddreB. D. D. Williamson, 82 Broadway, N. Y. , or B )x 1809. Nearly one-third of the Main Line of the Road will be completed and In 
operation with a large buslnes. the present Beason. All the property and 
rights of the Company. Including a most valuable Land Grant, averaging Belting as is Belting-Best Philadelphia Oak Tanned . C. 'V. 
about �3,OOO acres per mile of road, are pledged as Becurlty for the first Arny, OOI and 803 Cherry Street, Pnlladelphia, Pa. 
mortgage bonds now offered. Boynton's Lightning Saws. The genuine $500 challenge. 

All marketable stockB and bonds are received In exchange at current WI11 cut five times al faBt as an ax. A 6 foot cross cut and buck Baw, $6. 
prices. DeBcrlptlve pamphlets and maps, showing Route of road, Connec- E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. tlonB, Tributary Country, & c. , will be furnished on application. 

JAY COOKE & CO. , For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
NEW YORK, PHIL.lDELPHIol .lND WASHINGTON. =======================_ Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

COPIES OF PATENTS. 

PersonB deSiring any patent ISBued from 1836 to November 26, 1e61, can be 

Bupplled with o1D.clal copies at a reasonable cost, the price dependlnll' 
upon the extent of drawings and lengtb of specification. 

Any patent Isaued Since November 21, 1867, at which time the Patent Ot. 
fice commenced prlntlnll the drawings and specifications. may be had by 
remitting to this o1D.ce $1 . 

A copy of the claimB of any patent iSBued Since 1836 wlll be tnrnlBhed 

for �I. 
When ordering copies, pleaso to remit for the same as above, and Btat 

name of patentee, tl tie of Invention, and date of patent. 
Addreas Munn &: Co. , Patient SOliCitors, 8'1 Park Row, New York city, 

and conveying material by Iron cable. W. D. Audrews & Bro. 414Water Bt.N. Y . 
Better than the Bel!lt-Davis' Patent Recording Steam Gauge. 

Simple and cheap. New York Steam Gange Co. , 46 Cortlandt St.,  N. Y .  
For Solid Wrought-iron Beams, etc , see advertisement. Ad

dress Union Iron Mills, PlttBbllrgh, Pa. , for lithograph, etc. 
For hand fire engines,address Rumsey & Co.,Seneca Falls,N.Y. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to MaYB & BlIsB, us to 122 Plymouth St. , Brooklyn. Send for Ca ' alogue. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin
ery, for lale or rent. See advertisement, Andrew's Patent, Inside page. 

Presses,Dies & all can tools. Ferracute Mch WkB,BridgetoD,N ,J, 
Allo a-Spllldle utal Drill, fOr Oalltor., SGreW' lind Trunk Pullerl, /110 

© 1872 SCIENTIFIC AMERICAN, INC



l We pr_nt heremth a 8erie3 of Inqulries embracing a variety o.t topiC8 o.t 
greater or les8 general Interest. The questt0118 &re 111m pie, It ill true, but we 
prif61' to elIcUpraclical an8lDer8 from our re!!(Zers. 

====== 
1.-VALVE JOINTs.-What will make a good joint under a 

false valve seat of a steam engine P-Z . A. c. 
, 2.-PRESERVING SHINGLES.-1 have about 17,500 square 

feet of cedar Shingle on a root of a building which I� . a hollow square, of 
which two sides never see the sun. They never had anything on them. 
What Is the best lasting and cheapest wash, paint, or mlxt1U'e to preserve 
the shingles ?-W. E. F .  

3.-WATERPROOF P ASTE.-How can I make a paste that 
will be sllitable for pasting directions for use to a painted board, and not 
be effected by moisture P-L. B. 

4.-RESTORING LOOKING GLASSES.-1 would like to know 
If a looklll&' glass plate of Which the amalgam Is damaged can be restored. 
The mercury seems to be separated from 'the tin loil, and lays between the 
foil and the plate like dust. Is there any solution that can be put on the 
back Side, or how can It be done P-H. B. , of Wis. 

5.-SAWING STOCK LUMBER.-What power will it take to 
drive sixteen SO Inch 12 gang Circular saws through six luch stock at the rate 
of 86 feet per minute. There are 18 tee th In each saw. The saws run at 900 
revolutions per minute. What size and how wide a belt Is required P-W. 
B . N.' 

6.-A SPRING OF WATER AS A BAROMETElt.-What is the 
cause of water turning blue whenenr there Is a prospect of rain, and be
coming clear again as soon as the weather Is clear ? The water Is the best 
I ever drank In my life. I have used It for three months at one time and 
two months at another time for drinking, cooking, and washing, and It is 
excellent for all these purposes.-T. C. H. 

• 7.-GEOllETRICAL PROBLEM.-Will some one send a solu
tion of the following problem P Within any trlaugle, to draw three elrcles, 
the circumference ot each of which shall touch two of the sides of the tri
angle and also the circumference of each of the other two clrcles.-J. S.E. 

SPECIAL NO TE. - Thj8 column ;' deBignedfor the gen61'al interest and in 
8tl'UCUon qf our reader8, not for ,ratuitou8 replie8 to que8tion, Of a 
purelt/ bulrineu or JI61'80nal nalura, We .wlll publi8h 8uch inquiri8lj 
howMJer, when paldfor a8 adverU8ementIJ at $1'00 a line, under the head 
o.t .. Bulrines8 and Per8on,,'. " 

ALL riferanc6 to back number8 mU8t be by volume and page. 
if 

To C. ·F., of O.-The casting of platinum is a very trouble 
some proceBl, requlrln&' much chemical Jrnowledge. The method was 
discovered by Wollaston, and is described In Miller's " Elements of Inor
gelc Chemistry ." 

To C. F., ef O.-The specific gravity of copper is about 8'93 ; 
nickel, 8'82 ; platinum, 21 '5 ; freestone, 2 '14. For tables, refer to any cyelo
pssdla. 

Are the different shades of bronze on builders' hardware pro
�uceci.by a battery or by dipping P Answer : It Is generally done by the 
application of a species of paint or varnish, contalnlnl{ bronze powder, to 
the Iron. 

J. T., of Colorado, asks :-Which is the cheapest process for 
making oxygen gas P Also the amount of chloride of lime and of protoxide 
ot cobalt, required to make 100 cubiC feet of oxygen P Answer : The cheap
est process at present In vogue for producing oxygen is that of Tessle du 
Motay,now carried on In :New York city at the works of the New York 
Oxygen Gas Company. It consists In subjecllng manganese to heat In 
combination with steam, whereby the oxygen is liberated. The mangan· 
ates are then regenerated by directing air upon them, and are thus used 
over and over. The process ot Mallet, which Is supposed to be still cheap
er, consisting In the separation of the oxygen from the nitrogen of the at
mosphere by passing air through water, has not as yet come Into practical 
use. An easy, oomparatlvely cheap, and very commonly used mode of 
producin&, oxygen on a small scale Is to heat In a retort chlorate of potash, 
mixed with a little black oxide of manganese. You will require about 
12 1bs. of cobalt and the same amount of lime salts to make 100 cubic teet 
of oxygen. 

H. J. P., says :-Can you inform me if the manufacture of 
illuminating &,as from paralllB Is a success P Does It give as good a light 
as that made from coal P Is It more expensive than coal gas ? Do you 
know of any objections In using or manufacturing It P The Interests of a 
smart western town are Involved in the above questions. Answer : Good 
mumlnatlng gas can be made from parafl1n. The light Is as good as that 
from coal. The only objection to the use of paraflln for lias purposes Is 
Its cost. In most places It Is dearer than coal. 

C T. S. 5aY8 :-1n a conversation a few days ago, a gentle
man remarked that any person can use a patented article or maChine In 
his business, provided he constructs the machine himself. In doing so, 
does he not InCrlnge on the rights of the patentee P Answer : He does. 
And cannot the patentee prevent any party using his Inventlou without 
compensation P Answer : He can. No person has the rlgbt to make, or 
use, or sell a patented article, whether for private purposes or otherWise, 
without the consent of the patentee. 

B. F. H., says :-':'To settle a disputed point I wish to ask if, 
In the application of springs or clock work to the running of a sewing 
machine, there IS as much actual power expended In tbe winding up of the 
springs as would be expended In running the same machine In the ordi
nary way by foot. It is understood that in the winding of the springs ad
vantloj\'e may be taken of the lever or any other mechanical power. An
swer : The same amoUJIt of power would be expended In windlug the 
springs to drive the sewing machine, as In operating the machine by the 
toot and treadle In the usual way. The use of a lever would not diminish 
the expendlture of power. Levers, springs, etc., In such cases, are simply 
tools or conveniences for the application of the power. 

THE BREAKING STRAIN OF CYLINDRICAL BOILERS.-R. C., in 
commenting OD Mr. ClakewelJ's letter on page 244,current volume, suggests 
that a stroug Casing be made, semicircular In shape on one side aud liat 
on the other, and &s the pressure would be much greater on the curved 
than on the ftat Side, such a vessel could be used as a motor. The propo
sition Is not more absurd than many that we have received ; but R. C. 
must surely be aware that Mr. Bakewell's statement Is that the bursting 
strain of the whole boUerls as the semi-circumference and not as the dlam· 
eter, and not that there Is more pressure on one part of a boiler tllan on 
another. R. C. also errs In calling his mQtor a perpetual motion. Whence 
dOes he prOPQse tQ Ket hlssteam ? 

PERFORATION OF POSTAGE STAMPS.-A .reader asks : " How 
was It done P To understand this process, the reader must Imagine two 
cylinders placed horizontally above each other," SOIBNTIFIO AlIEBICAN, 
Oct, 12, 18'l2. Well, I have tried my Imagination to the utmost, turned 
my brains over and over, stood on my feet and on my head, and still I 

cannot Imagine the " two eyllnders" Into 
such a position ; and consequently I oan
not " understand the process. "  Will the 
writer tnrnlsh a diagram of this curious 
relative pOSition of the cylinders, and 
Messrs Editors, will you print It, for the 
use of the worldP Answer : To assist our 
correspondent and others who, like him, 
may have " turned their brainS," we here 
give a sketch oUhe perforating cylinders 
and sheet ot stamps passing through them. 

This Is not Intended as an exact representation ot the maohlne ; but It Is 
sulllclent to give the general Idea. 

SLIP OF DRIVING WHEBLs.-1n answer to C. T., query 11, 
page 284, I would say that practically there Is no more lIabllltv to Slip 
during the back stroke than during the fore stroke, as the mu1mum 
power of one piston Is exerted at the point at whIch the other Is at the 
dead oenter, thus equalizing all the variations through whloh the reclpro
oatlng parts of a steam engine pass.-J. T. 1'1. , of 1'1 • Y. 

GRINDI1{G LENSES.-To G. A. B., query 3, page 249.-Lenses, 
after being nipped to the circular form with a pair of pliers, are rough 
ground within a oast Iron shell (the wooden pattern of whloh has been 
turned to the ourve desired) with sand and water ; they are then ground 
under a brass tool of the correct form with the various sizes of emery and 
polished with putty powder on a woolen cloth stretched over the same 
tool.-A. H. 1'1., ofN. Y. 

POLISHING STEEL.�To E., query 4, p�ge 249.-Steel is pol
Ished with ftne emery, and ftnlshed with crocus. If the work Is small, you 
may polish with washed crocus on a piece of pewter.-A. H. N. , ofN. Y. 

DEXTRIN PASTE.-To H. A. H. G., query 5, page 249.-Put a 
drop of carbolic acid or a few drops of alcohol In your dextrin, and you 
w!ll have no more trouble.-A. H. N . , ofN. Y. 

KILLING 1NSECTS.- To P., query 10, page 249.-Put your in
sects in a box with a hole, through whlchYlMI _ Intlodull§ IIIlOD or the 
tnmes of burnlng sulphur.-A. H. 1'1.,  of N. Y. 

PRESERVING 1NSECTS.-:-To P., query 9, page 249.-Try glyc
erln. -A. H. N . .  of N .  Y. 

REVOLUTION OF THE EARTH.-To A. F. M., query 8, page 
202.-The effect of moving matter from the equator to the poles would be 
to render the earth of a more cylindrical shape, with a diameter les8 than 
the present one. Hence, ln order to overcome the attraction of the snn 
(which remains the same), It must retain Its present centrltngal force, 
which can be done only by an Increased number of revolutions. Exam
ple : Of two tops, ol the same weight, that which Is of the greatest equa
torial qlameter will retain Its perpendicular with fewer revolutions per 
mlnute.-A. W. L" ef Ohlo. 

KILLING 1NSECTS.-To P., query 10, page 249.-The best way 
to kill the small Insects Is to use sulphuric ether ; but you can kl11 the bee
tles better by dlpplug them In bo!1!ug water.-H. W. U. , of Wis. 

DEXTRIN PASTE.-H. A. H. G., query 5, page 249, may add 
to his paste Ilfteen grains of carbolic acid, and ftve drops oil of cloves to 
each half pint, and so prevent Its fermenting. -E. H. H. , of Mass. 

CURING BLADDERS.-J. H. T., query 7, page 249, may paint 
his putty bladders with a dilute solution of corroelve sublimate and car
bolic aCid, thickened with a little ftour. ThiS will require care, as It Is 
poisonous.-E. H. H. , of Mass. 

PRESERVING 1NBECTB.-P., query 9, page 249, may use either 
of the following solutions, all of which are used for preserving various 
objects of entomology for the microscope,: plloerln one part, water two 
parts ; one part wood naphtha to eight water : ODe part alum to sixteen 
water ; a saturated solution of sulphate of zinc ; twenty-ftve drops creo
sote ln a wine &,lass of water : bay salt 4 ounoes, alum 2 ounces, corrosive 
SUblimate 4 �alns, water 2 quarts.-E. H. H. , of Mass. 

KILLING INSECTs.-Query 10, page 249.-Plaee in chloroform, 
or blBulphlde of carbon ; neither w!11lnjure the colors.-E. H. H. , of Mass. 

TROUBLE WITH TOMATOEB.-To P., query 13, page 249.
They have doubtless fermented.-E. H. H. , of Mass. 

QUARTZ GLASS.-To P., query 14, page 249.-The quartz may 
be so Insenslltle to heat ; but when lime, soda, or oxide of lead are added, 
the mixture will tnse and form another chemical compound, namely, glass. 
-E. H. H . ,  of Mass. 

KILLING 1NSECTS.-To P., query 10, page 249.-Put the in
sects for Ilve seconds In common benzine ; they w!1l be killed and not 
be spoiled at all.-F. G. V.,  of Mo. 

CHEAP MICROSCOPES.-1 do not agree with S., of Mass., 
In his answer on page 250, wherein he says that nothing less than Ilfty 
dollars w!1l buy a microscope worth having. For ten or twelve dollars a 
compound achromatic microscope, that performs well, can be purchased. 
J. W. W. can buy an achromatic obj ect glass, French make, for ftve or 
six dollars, that gives three powers by separating the combblatlons, and 
with an eye pIece, costing three and one halt dollars, an Instrument can be 
constructed giving magnifYing powers all the way from about 40 to 150 
diameters. I have several ot the Frenoh obj ect glasses, costing from Ilve 
to ten dollars, and they are of excellent quallty.-A. F. K. , of R. I. 

BOILER SCALE.-To E., query 10, page 217.-It is well known 
by engineers, and It ought to be by steam users, that the patent antl-In
crustators. although very effective In some cases, are not always adapted 
to the peculiar character of the water used, or rather of the chemicals 
held In solution therein. Potatoes, bran, sal soda; tan bark, slippery elm, 
and various other substances are used with more or less success In dUrer
ent looalltles, and many engine men make It a pOint to experiment with 
everything they can hear of until they Ilnd some one or more articles 
which answer their purpose. But In the generality of cases, there Is a far 
better and more sclentlftcmethod of avoiding scale, namely : By removln&, 
Its chemical constituents from the water before It Is fed to the boiler. 
This Is accomplished by passing the feed water through a lime extracting 
or pur!fylng heater, In whloh lt Is ralsed to the bOiling point and the de
posit made apon removable shelves which are readily cleaned. There are 
several of these apparatus In the market, and I have no doubt that E . 's 
dllllculty w!1l entirely dlBappear with their use.-C. H .  F. , of N .  Y. 

MECHANICAL DRAWING.-To S. J. L., query 6, page 202.
From some years experience and observation, I can say that a llrst class 
draftsman and deSIgner w!1l need a good Engllsh education, Including 
algebra and geometry, and as much knowledge of the natural sciences and 
laws ofphYliics as he can acquire. HIs mind ought to be trained to think 
accurately and quickly, and this dlsclpllne Is obtained partly bV caretnl 
habits of study and thought, and partly by actual practice In the art. Un
less one has had unusual fac!l!ties for observation and the study of ma
chinery In the course of construction, a regular apprenticeship In some 
good shop Is absolutely essential. A course of engineering In a polytech
nic school never made a good deslguer, and It Is an acknowledged fact 
that our best engineers are, or have been, practical mechanics. In this 
way and In no other, can they acquire an Intimate knowledge of all the 
processes of construction and the little practical details that make per
fection of Ileslgn. An " artistic" draftsman does not amount to much In 
this matter-of-fact age, unless he adds to Ilneness of execution, careful 
and thorough working up of details. Last, but not least, he must have 
an ulllDlstaklible taste for his professlon. -C. H. F., oiN. Y; 

FREAKS OF BOILERs.-Query 5, page 217 • ....:..This query can. 
not be answered from the data given. If the sheets mentioned were ex. 
posed directly to the Ilre In the tnrnace, either a deposit collected rapidly 
from the water, or the Ilreman did not underatand his business ; or perhaps 
the sheets were too thick. Uneven Ilrlng will often " bay" sheets directly 
over the hottest part 01 the ftre. There Is obviously some good reason 
for such a rapid destruction of the metal, Which an expert ought readily 
to detectupon an examlnatlon. -C.  H. F. , of N. Y. 

SAW MILL QUERIES.-To P. P. S., query 4, page 185.-1n an
swer to your Ilrst question : 270 Inohes water w!1l be required. To the 
second : 70 revolutions. To the third : There Is a feed derrick which Is 
what you need. Four changes oHeed can be made almost Instantaneous
ly, and " gI&,glng" back can be done without stopping the saw. All this IS 
done by friction. But you cannot drive, successtnlly, a 5)i feet saw 900 or 
1,000 revolutions per minute. If you could, and had power to back It, you 
would be able to saw about 50,000 feet lumber In 12 hours. A 5)i feet saw 
run properly, should saw some 10,000 or 12,000 feet oC lumber per 12 hours_ 
You had better change the proportion of the proposed wheel. If you do 
not know how much water you need, you can hardly be expected to know 
what proportions are best.-R. B. 0. , ofN. Y. 

Under thill heading we 8hall publillh weekly notes o.t 801116 o.t the more promI
nent MIII6 and foreign patents. 

TOLL TAXEB.-Wm. W. McCauley, Fancy Farm, Ky.-The Inventloll con
sists In combining with the ordinary wheel attachment, provided with as 
many buckets as there are fractions, of which the desired toll section forms 
one, an Intermediate ratchet that Is carried by tbe wheel and operates the 
feed spout. 
, PILB SAWING ATTACHMENT FOB BOATs.-Henry VOlller, Baltimore, Md. 
The Invention consists In provldmg a plle saw shaft with one removable 
bearing and a detaChable cap on the other so that It can be speedily re
versed to cut off plle either at top or bottom, also In a new mode of IIlvlng 
adjustment to the saw shaft by means of a bearing threaded on the outSide 
and working In a Suitable female screw ; and also In plaCing the saw be • 

tween two springs that enable It to play on the shaft with the motions or 
the boat. 

!'nuIPlIoOl' Fwou.-George H. Johnson and W!lliam Freeborn, Chica
go, Ill. -The end aimed at In thiS case seems to be attained, namely, the 
maximum of strength, durab1l1ty, and compactness, consistent or posSIble 
with a like degree of ecouomy of matfil!al and labor employed In construc. 
tion. The ftoor or celling Is formed of hollow tiles or blocks of burnt clay, 
or other analogous or Snltable material, which are so shaped as to ftll the 
space between girders, of whatever width It may be. Both the top and un

dIIr surfaces are Ilat,and hence the Iloor above maybe laid wlth.lIttle dlfIlcul
ty. and white Ilnlsh may be applied to the under side with no Intermediate 
or primary coat. These and numerous other advantageous qualities com
mend, Inuo small de�ee, the Invention to bnllders. 

CHURN .-Charles HutChins, Baldwin City, Kansas, Rlslgnor to himself and 
Rynear Morgan, of same place. -This Invention has for Its object to tnrnlsh 
an Improved churn. The churn body Is revolved, the mllk Is thrown by 
paddles and by centrifugal force against the sides of the churn body, where 
It encounters the perforated al'l!lS of the stationary dasher. Part ot the 
milk passes throu&'h the holes of the arms, the form of .aid holes IncreaSing 
the friction. The rest of the milk Is thrown back Into the middle part of 
the churn body, to be again projected a&,alnst lts SIdes. When the butter Is 
formed the stationary dasher Is removed, and a few turns of the crank back 
and lorth w1ll gather the butter Into a solld mass. The perforated plate I. 
then raised, taking all the butter with It, the milk ftowlng through the holes 
In the said plate Into the lower part of the churn. 

HBAD REsT.-Fellce FabriC!, New York cit�.-The object of this Inven. 
tlon Is to provide an adjustable head rest to be applied to the backs of rail. 
road car seats for promotln&, the comtort of the passengera. The invention 
consists In the combination of notched standards, which are applied by 
spring j aws to the seat backs, with a head rest having projecting pins that 
are supported In the notches of the standards. . 

PuHP.-Robert White, Mott Haven, and David Morltz, New:York clty.
This Invention relates to a new arrangement of valve chamber, frame, and 
piston rod guide for a reCiprocating pump, and more particularly to such 
mode ot fastening the valve ,chamber that It can be freely turned, to convert 
the pump Into a vertical or horizontal one as may be desired. The Inven
tion consists, ftrst, In so arrangln&, the ports, In and to a cylindrical valve 
chamber, that the same will operate equally well when turned In either dI. 
rectlon: on the face plate of the pump cylinder. This enables the same to 
connect at the bottom or at the side with the suction pipe, and on the top 
or Side with the discharge pipe, and thus to convert the pump Into one 
drawing and discharging water In vertical or, horizontal direction, a8 may 
be desired. The Invention conSists, also, In fastening the pump cylinder to 
Its frame by means of tae suction pipe and a nut thereon ; also, In the ar
rangement of concave guides for the cross head on the piston rod ; and in 
swiveling the guide Irame to the end of the cylinder, so that the operating 
handle or lever can be turned to either side or Into any desired position. 

PBUNING SHEABs.-Owen L. Samson and James R. Dill, Crawfordsville, 
lowa. -Thls Invention belongs to the class of shears for prunlnc purposes, 
wherein a double edged cutter Is arranged to operate In conjunction with 
a Ilxed cutter on either side ; and It consists, mainly, In the arrangement of 
a guide and brace bar with an OSCillating or movable cutter. 

RlcllEDY FOB HOG CHOLEBA.-Robt. A_ Gettings, Marlon, Ky.-This In
venti0n has for Its obj ect to furnish a compound which shall be an Infallible 
remedy for the cure of hog cholera, and It conSists In the combination ot 
various Ingredients In proportions which are detailed In the specUlcation. 

BEE HIVE.-Solomon Rogers and Albert J. Mason, Butler, Ind.-The In
vention consists In constructing and arranging relatIvely to each other the 
bee box, comb frames, and means of detachably applying the latter within 
the former, whereby the comb frames can be more conveniently examined, 
removed, or exchanged, without disturbing the bees . It is proposed to have 
a dividing board In the pl&ce of one ot the comb frames, by which the hive 
may be separated Into two compartments, or cut off a portion to limit the 
size of the hive when reqnlred to adallt It to the capacity of the swarm of 
bees, th e passages to the part cut off being closed so they cannot enter It . 

DEVICE FOB FASTBNING NUTs_ -Danlel Sawyer, Topeka, Kansas.-Thls 
invention consists of a ftange on the nut with a series ot holes and·a spring 
paw' , with a pin In the free end to enter said holes of the Ilan&,e, and lock 
th� nut against turnln&" the pawl being pivoted to another washer fastened 
to the tImber, or to the timber and to a metal plate fa�tener thereon. 

CUBTAIN FIXTUBE.-Isaac B. Werner, Rossville, 11l.C-ThIs invention has 
for Its obj ect to tnrulsh an Improved apparatus, for roll!ng up AI window 
shade aud lowering It from the top of a window. To the upper end of the 
shade is attached a roller in the ordinary manner. The ends of the roller are 
pivoted to blocks of some material ; the winding or roUlng cord passes down 
through a guide eye attached to the block, and Its lower end Is connected 
with a reel . A cord, the euds of which are attached to the ends of the blocks 
passes up along the inner sides of the wludo IV caSing, and then over kuobs 0; 
pulleys attacbed to the corners of the caSing, one of the cords passing 
across the top of the casing. Both cords pass down together alonl( one side 
of the caSing, and are connected with a single cord and serve to support the 
shade horizontally. The single cord, to which both are attached, extends 
down aloug the side of the window casing and Is attached to the reel. The 
reel consists of two spools moving on a shafl. The adjacent ends of the 
spools are formed to receive a clutch, so that by moving the shaft longitudi
nally the clutch may be thrown Into gear with either of said spools, so as to 
revolve It, while the other spool stands still. Two diagonal spring bars, 
the outer ends of which are secured to the case that supports the reel, and 
the Inner ends of which rest upon the outer or ratchet t1anges of the spools, 
hold said spools securely In place. By raisIng either ot said spring bar 
from its spoo\o.the latter IB allowed to run back. To the outer end of the 
shall In the reel iii IIttachel} II erallk, tor convenience In operatln&, 1\. 
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saUFI'LB HOII.-Thomai R. Peok. Waterloo. N. Y.-Thls Invention has tor 
It I object to Improve the coBStructlon of scullle hoes. The hoe plate Is made 
In two pana, the Inner end oteaoh part being turned upward at right angles 
to -torm upwardly projectlnlr wines. The rorward edges are made with II 
lallellt &nile. By loo,enlng a screw. the PMtl ot the hoe pilite mllY be 
aclJnated lit any des1red dlstllnce IIpart. so that the said parts may work, 

Olle upon each Bide of the row of plllnts. to olean both Bides oUhe said row 
at the ome time. the wines enllblln&, the hoe to work olose up to the plants. 

the ends of said wings project!n&' above the surface of the ground. so that 
tile operator can see exaotly where the Inner ends of the parts ot the plate 
may be. 

CAB COtl1'L1lIIG.-James Peanon. Sacramento. ElIII.-The Invent10n reo 
lates to the class of automatic car couplings. When two cars. provided with 
thll Improved ooupllng. · come to&,ether. the link wID enter the drawheads 
and ralle the heads of the couP1ln&' bllrs and then drop Into a position so as 
to oouple the oars.  To release the coupling link the locklnlr pin Is 1I.rBt 
withdrawn. and then a hooked bar IS elevated at Its tront end. which causes 
II stlrrnp to raise tile end of the link. when It may be readily drawn out. 

R.l.TOBBT DBILL. -Frllnc\s Stein. New York clty. IIsBlgnor to himself and 
Frederick Brelvogel. of same place. -Thls invention has. for Its object to 
furnish an Improved ratchet drill. which shall be so constructed as to drive 

the drill always In the same direction by the reCiprocating movement of the 
handle. A drill socket shaft workS In holes III the floame. and upon It. 
withln said trame, Is placed a ratchet wheeL The ratchet wheel IS keyed or 
otherwise seCUred to a second shaft. 80 as to carry the said IIhaft with It In 
Its revolution. A block 11 placed within the frllme. and upon the forward 
end of It Is formed a segmental ratchet wheel. '  the teeth of which are 
slmllllr to the teeth of the rlltchet wheel Into which they mesh. By this 
construction. as the hllndle IS moved In one dlrectloll. the teeth of the 
ratchet block take hold of the teeth of the ratchet wheel and turu It. As the 
handle reaches the end ot lts Sweep. a projection of the ratchet block strikes 
against a proj eotlon formed .pon the frame and throwa the teeth of the 
rlltchet block out of the teeth of the ratchet wheel. allOwing the handle to 
eaBily begln tts return movement. As the handle moves In the other dlrec· 
tloll. the teeth of a pawl take hold of the teeth of the rlltchet wheel and turn 
It In the same direction as It was turned by the ratchet pllwl . As the teeth 
of either pawl are workin&,. the teeth of the other pawl are slldlllg over the 
teeth of the silid ratchet wheel. To the trame Is IIttached a secolld handle. 
by which the silid frame IS held stationary while the handle Is being ope· 
rated. 

SAW GUJOIBB.-Bobert W. Thompson. Pittsburgh. Pa .• assignor to J. 
Fulton Thompson. of ome place.-Thls invention relates to a new sllwgum· 
mlng apparatnt for olrcular saws ; and It conmts In the combination of a 
rotary cutting tool with a tubular feed screw In such manner that by means 
of the screw the tool can be let down more or less to cut through the entire 
blades. even as Its points become shorter. By the screw the presEure of the 
cutting tool UpOII the saw blade can also be Increased a� w111. 

SItATII.-JOhn Simeon Armstrong. St. John. Canada. -Thls Invention reo 
lates to Improvements In that olass of sklltes which are constructld to be 
fastened to the sho e ' by stationary and movable heel clamps and movable 
clamps at the ball of the ' 

toot. the latter and the movable heel clamp belng 
operated by a screw rod extending trom the ball plate to the heel piate and 
connected to them. 

FLy TBAP.-Wllliam De Pay. Polk Statl!)n. Pa. -Thls invention consISts 
of a shallow vessel. preferably round. In which the bait Is to be placed for 
attracting the lUes. whlcb said vessel has several entrance holes through the 
Bide a little above the bottom. so as to make It more dllllcult tor the Illes to 
1I.nd the way out than If placed at tile bottom. Ear·shaped pieces are 
attaohad to the outside of the vessel converging al the entrance holes to 
gUide toe Illes to the holes. An oval cover. partly made of wire gauze with 
several larae holes to allow the rues to escape throngh It. Is 1I.tted on the 
pan. and over this cover Is a dome of wire &'lIuze. aIfording a lmge IIgh 
space .lnto whloh the 1I.Ies wID naturally I1nd their way Irom below after 
feeding. and from whick they cannot escape. 

SBUT MB�AL VBSsIIL.-Charles B. Cooper. of Nashville. Tenn.-The ob
ject of this Invention Is to provide meaDR ror preventing the wear of sheet 
metal vessels. especlally the common tin pall ; and It consists In a wooden 
hoop or rim attaohed to the bottom of the pall In an Ingenious manner. 

PB'!l'l!IUG SBBAB.-8amuel J. Belgh and Ell F. Beard. of Republic. Ohio. 
-This invention relates to a new and uset'nl Improvement In shean for 
prunlnlr trees. shrubbery. etc. The cutting Is e1l'ected by pulltng on a knob. 
thereliy'sUdlng the shallk In the stall and operating the shears. By a com· 
blnatlon of levers. great power Is brought to bear upon the:cuttlng blades. 
which makes It a very e1l'ectlve Implement. The blade has a compound 
motion. and gives a drawing stroke when IIpplied to the 11mb or twig to 
be cut. 

Hoop LOOB: CUTTIIB. -Walter Tripp and Henry A. Tripp. of Williamson. 
N. Y. -Thls Invention IS an Improvement on the hoop lock cutter for which 
letters patent were granted to Theodore Conklin. April 5. 1870. No .  101,436. 
To the bed plate Is pivoted a lever. carrying a V cutter at one and a handle 
at the other end. Another lever. pivoted to the plate, Is provided with a 
slotted arID. throngh the 810t of which a pliD. proj ects trom the lever 1I.rst 
mentioned. The tree end of the second lever carries a knife. the 1I.rst 
lever carries the two knives toward a sman elevated platform. whlch Is 
rigidly connected with the pl.te. and on which the hoop to be cut Is sup
ported. The upright blade of the kn1te 1I.rst enters the hoop and cuts the 
transverse shoulder. The horizolltal blade of the lame knHe meanwhile 
cuts the bevel on the under Bide. tLe knife being set inclined and sW\nglng 
on an InClined pivot. In order to produce this bevel. Ttie V knife cuts the 
CUrVed Inner and outer bevels until It reaches the shoulder. The hoop 
while being cut reStl against a &,age or back. which can be set In or out to 
accommodate wider or narrower hoops. The knives are also slotted for 
the same purpose. and to en.ble the 'wear to be taken up. 

STlIAlI WASH BOILBB.-George S. Wright. of Racine. Wis • • and Elias W. 
Barrlngtcn. of Geneva. N. Y.-This Invention has tor Its object to furnish 
an Improved machlne for washing and bleaohlng clothes and other cloths 
by steam. which shall be siIDple In construction. convenient In nae. and 
e1fectlve In operation. washing the clothes quickly and thoroughly. and 
without iDJurln&, even the ' most delicate fabric. It conilsts In the corru· 
g.ted false bottom. provided witll a downwar41y projecting rim and one or 
more .upwardly projecting steam conductors ; In the steam conductors. 
made with their upper ends In the torm of Inverted cones ; In the top steam. 
er ; . and In' the OOmblnatlon of a steam escape valve witn the cover. 

ELllVATOB.-Patrick Byrne. of Nllshv1lle. Tenn.-This Invention has for 
Its object to turn1sh an Improved elevator for warehouses and other places. 
The holltln&'rope passes over II pulley. pivoted to cross bars attached to 
the upper parts ot the POBtS or frame. From the pulley the rope passes 
around mother pulley pivoted to a post beside the well and makes two or 
more turns around the drum. It then returns. passes around another pulley 
pivoted to a post lit the other Bide of the well. and to Its end Is attached a 
balance we1ght. The Inner end of the drum Is geared to the j ournal of the 
large wheel. The tace of the wheel hilS a groove formed In It near one edge 
to receive the endless rope so as to leave a smooth part of said face for the 
brake shoe to operate upon. The rope passes down to and around a large 
wheel. pivoted to a trame·work near the bottom of the well or holstway. 
The wheel Is attached to a short shaft. UpOIl which are placed two loose 
pulleys an41. a fast pulley. the tast pulley being placed between the loose 
pulleys. The loose pulleys lire designed to receive. the one a straight and 
the other a crossed belt. so that the platform may be raised or lowered by 
shipping one or .the other ot said belts upon the fast pulley. By means of 
a belt shipper one of said belts may be Slipped trom and the other upon the 
tast pulley to reverse the motion of the elevator. To the belt shipper Is at. 
tached the end of the cord. whlcb passes through an eye attached to the 
platform trame and has knots or other stops. formed.upon lt In proper posl. 
tlon above and below the eye. against which the said eye strikes at or near 
the limit of Its movement to reverse the dlrectlon of motion of the ele· 
vator automatically. The direction of motion may be changed "t any part 
of ascellt or deseent by operatlnC the cord by hand. The brake shoe Is 10 
tormed as to drop away from the ' wheel by Its own weight. A screw pasHS 
throuah a Itatlonary nut 80 that. when the screw Is tUMed forward. Its tor. 

ward end may ,trike agaln.t a downwardly projecting arID of the brake and 
force the brake moe against the wheel. To the onter end ot the screw IS 
attaohed a ,mall grooved pulley. eround which passes an endless cord. so 
that the brake mey be appUed to or removed trom the brllke shoe by op· 
eratln&, the rope. The rope or cord Is kept taut by II welllht, snapended 
from a pulley around which passes the said endless cord. By thli construc· 
tlon. by slipping both belts upon the loose pulleys. the elevator may be op· 
erated by hand by means of the rope. 

COOIDli& RAlrGB.-Henry Martin. ot Duncan. PenDo-This invention reo 
lates to a new construction of cooklnlr range. and has tor Its obj ect to reo 
duce the combustion ot fuel to the greatest practicable extent without 1m· 
pairing the heatlllg oapaolty of the range. The invention consists In ar· 
ranglng the IIre·place between the oveR and boUer. 1n making the oven reo 
movable. and In the arranpment of ajudlclous draft system In connection 
therewith. 
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Knitting machine needle. O. G. Neal and J. F ;  Adams (relslue) . . . . . .  5,U9' 
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Lathe chuck. T. Shrewsbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.109 
Leather. etc • •  apparatus fer molding. De W. C. Taylor . . . . . . . . . . . . . . . .  1�.11'l 
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Nut and bolt eastenlng. L. L. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.N5 
Nut lock. G. S. Hlllard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  1�.G'19 
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PadHle wheels. feathering. G. A. K eene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�,ot.2 
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Paper 1l.1e. J. W. Kinsley • . • .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182._ 
Paper 1I1e. W. Burnet. (rel.sue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.088 
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15 Printing press. C. G. Havens and F. C. Penlleld . . .  , ;  . . . . .  ; . . . . . . . . . . . .  181,856 

Alloy for tile manufacture of pens. J. Holland . . . . . . . . . . . . . . . . . . . . . . . . .  182.003 
Auger. earth. H. P. Haskln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,(112 
Bands. machlne for trlmmlng metallic. J. G. Merrill . . . . . . . . . . . . . . . . . . .  191.962 
Bed bnge. compound for destroying. E. Hooper. . . . . . . . . . . . . . . . . . . . . . . .  122.080 
Bee hlve. A. Cannl1f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.052 
B111lard cue. C. Coan and A. R. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1&2.054 
Billiard ta�le. J. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.084 
Bit. expans1on. E. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.946 
Blasting. rock. J. Brodie and S. H. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.995 
Boat detllchlng apparatnt. E. J. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.007 
Bollerheater. P. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.056 
Book. llreproof pocket. E. W. Glover. G. L. Daman . . . . . . . . . . . . . . . . . . .  182,068 
Boot and shoe heel Bt11feners. machine for shaping. J. Kimball. . . . . . .  181.957 
Boots. maohlne for uultlng the soles to uppers In. J. P. Tirrell • . . . . . . 182.118 
Bottle. B. C. Odall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.020 
Bowls. clltter for turning wooden. H. Locke . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  182.090 
Box. H. R. Heyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.1114. 182.075 
Bridge. turn. G. B. Winkler . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  182.088 
Broom hanger. C .  F. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.089 
Bmah. scrubbing. A. S. Brinser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.O!IQ 
Brush trimmer. tooth, J. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.081. 182.082 
Buckle, F. Bnaoh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.051 
Butter. package for preserving and transporting. E. H. Benners • . • • 181.980 
ButterlS. blacksmlth·s. E. Bacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.0!14 
Cake. machlne for cutting. D. J. Tittle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.084 
Car axle and axle box. G. W. Perry and C .  B. Hawley . . . . . . . . . . . . . . . . .  182.100 
Car coupling. A. A. Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.0!I2 
Car. stock, H; \<ee . . . . . . . . . . . . . .  , . . . . . . .  ,: . . . . . . .  , . . . . . . . . . . . . . .... . . . . . . . . .  182.088 
Carbureter. J. F. K. R1&'od . . . . . . . . . . . . . . . . . . .  ; ;  . . . . . . . . . . . . .  f .. . . . . . . . . .  182.025 
carbure�. H . G. Dayton . . . . . . . . . . . .  � . . . . � . :  . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 181,NS 
Carriages. ShIttlug top rail ror. C. H. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.228 
Caster. furnitUre. F. G. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122.066 
Chair. swtngln&,. M. H. Prescott. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.021 
Churn. G. W. Cottingham and J. H. Binkley . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.989 
Chum. J. Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.091 
Cbum, R. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.0S7 
Churn.rotary. J.  W. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.990 
Cleat. belaying. H. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.9'l4 
C01l'ee pot. E. B. Mudge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.965 
Corn sheller. L. J .  Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.017 
Cotton chopper. E. T. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.015 
Damper. 1I.re plaoe. J. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.994 
Damper re.ll1l1ator. steam pressure. E. B. Beach . . . . . . . . . . . . . . . . . . . . . . . .  181.992 
Damper. stove pipe. M. F. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.968 
Davit. shlp·s. W. Crosthwalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.9.11 
Derrick and crane. O. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 .084 
Desk. hand. M. C .  Stebbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.080 
Ditching machine. O. and O. S. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.947 
Door check, G. Ramsay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.9'l0 
Door spring and retainer. combined. C. Bird. . . . . . . . . . . . . . . . . . . . . . . . . . . 182,046 
Double tree. H. L. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,018 
Dovetailing machlne. M. T. Boult . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .  191.982 
Drawer fastening. J. Schwclntort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.028 
Drums. cliP. F • Pelzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  182.0911 
Elevator. hydrauUc. T. Steblns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.111 
Elevators. safety device for. T. Steblns . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.112 
Evaporating apparatna. H. Stande and A. Traver . . . . . . . . . . . . . . . . . . . . . . 181.979 
Excavator, M. M. Hodgman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.954 
Fannlng m111 and separator. D. C. HlII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191.958 
Faucet. W. A. Traver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1112.086 
Felly plate. C. D. Everett and A. Baldwln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.066 
FIre englne boilers. water heater tor steam. E. A. Russell . . . . . . . . . . . . .  182.026 
Fire escape. C. Herold . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 07S 
FIre klndllng compound. J. S. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.997 
Flying apparatus. W. F. Quinby . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  lS'd.022 
Frame. B. A. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1&2.114 
Furnace. boUer alld steamer. portable"D . R. Prindle (reIBSm;) . . .  . . . . 5.095 
Furnace for tlumen. Jewe!ers. etc • • R. M. Potter; . . . . . . . . . . . . . . . . . . . . . . 182.10!1 
Fuse. blasting. S. H. Daddow . . . . . .  : .. . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . .  122.061 
Gas regulator. R. M. Potter . . . . . . . .  : . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.108 
Glove. G. Chant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.998 
Hame. M. E. Abbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 181.986 
Harness. M. E. Abbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.99'l 
Harness. saddle. M. E. Abbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.988 
Harvester. H. S. Gordon . . • • • •  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l�.OOS 
Haz:vester. N. F. Mathewson (reissue) . . . . . . . . .  . . . . . . . . . . . . . . . .. . . . . . • • • .  • 5.098 
Harvester seat. N F. Mathewson (reissue) . . . . . . . . . . .  . . . . . . . . .. . . . . . . . . . 5.094 
Beel stl1fener. D. E. Hayward (reissue)·. . . . . . . . . . . . . . . . . . . . .  • • • . • • • • • • • •  5.089 
Hemmers. guide for. S. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.101 . 
Hides and skln8. removing hair from. W. Anderson . . . . . . . . . . . . . . . . . . . .  181.927 
Hinge. P. P. Child . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 182.058 
Holst. portable vertical. J. E. Walsh . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  181.988 
Horses. apparatna for taming. D. Springer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.987 
Horseshoe nail machine. C. H. Perkins and C. E. Sheridan . . . . . . . . . . . 181.967 
Horseshoe nails. machlne for 1I.DlBhIng. J. and J. ·A. Hnggett • • . • • • • . • 182.082 
Horses' hooll!. tool for paring. J. C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.010 
Horse power. W. S. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.088 
Horae power. T. S. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.011 
HOle, manUfacturer of lndla rubber. I. B .  Harris . . . . . . . . . . . . . . . . . . . . . . . 182.006 
Ice cutter. L. Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.085 
Ink. wrltlllg. L Popper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122.102 
Insect destroyer. W. B. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.1l6 
IDBect trap. F. G. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.11l6 
lron girder. C. H. Latrobe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,O8'l' 
KIilttlng machine. L. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.�5 

Printing Jlresses.lnklng apparlltus for.G. K.Farrlngton andB.S.Potter 182,000. 
Pulleys and wheels to shal"t1ng. mode of attllchlng. C. L. Smith . . . . . :1&2,o:1S 
PomP. double acting. T. N. Henderson . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  181.9112 
PumP. steam. J. Mayher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,810 
R.llroad switch. T. J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l�.oos 
Radiators. air valve for. A. B. EnSign . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�,0&4 
Refrigerator. I. Allegretti. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.08'7 
Rein holder. E. C. E .  Vlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . 182.122 
Rock drlll. J .  Von Sparre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.128 
Bock drllllng machille. N. Nilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.o19 
Ruler. extension. J. S. Rue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.9'l8 
Sad and l1utlng Iron. combined. A. S. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182J 98 
Sash holder. C .  H. Tes.y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .  181.980 
Sasll holder. T. F. Bose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.9'l2 
Sawlng macblne. M. McCool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,ot.6 
Saw jointer. J. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191.964 
Saw mills. log carriage for. W .  Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122,1l88 
Saw Bet. J. Collar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181._ 
Scraper. door. J.  B. L!lWry . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  182.092 
Scraper, road, M .  M. Brunner. . . . .  . . . . .. . • .  • • • • • • • • • • • • • • • • • • • • • • •  • • • • • • • • 181,996 
Sewing machine. A.  D. Hopklns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,801 
Sewlng machlne . A .  H. W.gner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,124 
SeWing macblne hemmer. G. W. Darby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1&2,1)62 
Sewing machlne sbuttle. N. Roberts and A. E . ,Lake . . . . . . . . . . . . . . . . . . .  182.108 
SewIng machine table hmge. J.  C. Gove . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . :1&2.069 
Sewing m achine tables. lea! support for. J. B. Sargent . . . . . . . . . . . . . . . .  182.oin 
Sewing machine tuck creaser. J. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,ot.8 
Shea.rs. C. Gudehus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192� 
Shoe shank. J. M. Wlltson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181.125 
Shutter. window. A. S. Flint . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .. . . . . 182,001 
Skate . B. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. . . . . . . . . . . . . . .. . . . . . . . . . . . 181.1N8 
Soap bolilng apparatus. B. T. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1&2.i1t8 
Steam boiler. E. S. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1811,0911 
Steam bOiler. 011 bura1ng. F .  W. Ofeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181· .... 
Steam generator. J. F. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.041 
Steam generator. annul.r. G. L. La1l.ln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191 .958 
Stove. base burning, B. T. Boney. (rels.ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.091 
Stove. coal. E. D. Runt . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1&2.088 
Stove. gas. J. P. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,1ICi1 
Stove. heating. J. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.0511 
Stova for heating and cooking. J. V. B. Carter and J. Dw'yer . . . . . . . . 191,986 
Tlre bendlngmacblne. W. Beers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182.045 
Valve. balance slide. C. H. Hutchinson. (reissue) . . . . . . . . . . ; . . . . . . . . . . .  5,000 
Valve. rotary. G. Westinghouse. Jr, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.985 
Valve. steam. C. B. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1&2.UO 
Vehlcle. torsion spring. R. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,()6S 
Vehicle wheel. R. H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  l�.iar 
Vehicle wheel hub. C. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1&2,(111 
Veblcle wheel hub. E. B. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .182,091 
Vessels. portable machine for loadln&, and unloadln&,. J. E. Walsh • •  181.982 
Vise. engraver·s. W. W. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.12'i 
Wagon tongue bracket. F. Bremerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191.9ss 
Wagon j ack. J . M. Harlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.005 
Wardrobe and bedstead. comblued. R. M. Austin . . . . . . . . . . . . . . . . . . . . . .  181 .981 
Wash !Joller. J. C. Nobles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  1�.091 
Wash boiler fountain. R. S. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  182.094 
WashIng machlne. C. J .  Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.0'l0 
Washing machine. C. W. Reeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.106 
Washlng machIne. J. B. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1&2.105 
Washing mllChlne. J. H. Jenkins . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19�,(lO9 
Washing machine. T. M. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 181.1N2 
Water meter. H. M. Bartlett . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 191.929 
Water wheel . tnrblne. J. CummlD&' . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,059 
Water wheel. volute chutes for. W. W .  We.ver . . . . . . . . . . . . . . . . . . . . . . . 182.126 
Weather striP. R. L. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1S1.,09I 
Wheat before grinding. device tor steaming. A Aguer . . • • . • • • • • . • • • • •  181.926 
WhIp lash. J. C. Schmidt . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,9'l5 
Windmill. J. B. Cushman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l�,O6O 
Window frame and sash. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�,050 
Wire mattresses. trame for woven. G. C. Perkins. . . . . . . . . . . . . . . . . . . . . .  181.9ti8 
Wire stretcher tor picket fences. B. F. Alkire . . . . . . . . . . . . . . . . . . . . . . . . . .  182,(1(0 
Work bench. carpenter·s. Il:. and W. H. Andre . . . . . . . . . . . . . . . . . . . . . . . . . 181.989 
Wrench. aclJustable slide. T. Cooper and O. W. Cutler . . . . . . . . . . . . . . . .  :1&2.05 
Wrenches. attachment for. D. Cumming. Jr . . . . . . . . . . . . . . .  : . . . . . . . . . . .. 122,058 
Wrlng1ng machlne. J. Young lind L. Y. Gardiner . . . . . . . . . . . . . . . . . . . . . 182.039 

APPLICATION S FOR EXTENSIONS. 
Applications have been duly 111ed. and are now pending. tor the extension 

of tho following Letters Patent. HearingS upon the respective applications 
are appOinted for the days hereinafter mentioned : 

22.489.-COOKING RAlrGB.-G. Chilson. December 18. 1872. 
22.491.-BILLIAlID CUB TIP.-H. W. Collender. December 19. 1872. 
22.582.-COBSBTS AND BUSTLBS.-D .  Lamoureux. December 18.1812. 
22,5'l2.-8PBOTACLB FBAMB.-T. Noel. December 26. 1812. 
22.606.-ElIlBBY WHBBLS AND STICKS.-T. J. MayalL December 26. 1872. 
22.6S1.-RAIL1!OAD ClIAIBS .-W .  M. C .  Cushman. January 2. 1878. 
22.664.-LAlIP HOLDBB. -C. Monson . January 2. 1878. 
22.668. -CUBING TOBAOOO. - II. Payne. January 2. 187S. 
22.874. -TBuss SPBINGS. -J. W. Ri!lgs. January 2. 1878. 
22,589. -WBINGING MACHINB .- J. Allender. December 28. 19'12. 

EXTENSIONS GRANTED. 
22.784.-WATBB CLOSIIT. -F. H. Bartholomew. 

21.7411. -SIIWING MAOHPOI. -C • •• Crosby. 
21.749. -SBAlIING SUIIT MlrrAL; .-L. Fay. 
21.758.-CmrTBIl'UQAL PullP. -W. c. Hibbard. 
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�l,798.-SPlIlt.LING BLOOKS.-S. L. Hill, 
21,'l62.-KNITTING MAomNB.-J. K. and E.  E. Kilbourn. 
21,1I46.-PLow.-W. Reaney. 
21,884.-8OBBW CUTTING LATHB.-G. W. Daniels. 
21,'I82.-PLAliING CUTTlIlll.-J. Sperry. 
21,856.-8TA1'B CUTTING MAOBIU.-W. Steele. 

DISCLAIMER. 
21,'784.-WATBB CLOSBT.-l". H. Bartholomew. 
l,'l82.-PLA1UNG CUTTBB.-J. Sperry. 

DESIGNS PATENTED. 
6,lS8.-MuCILAGII BOTTLB.-H. S. Adallls, B. Fay, Cleveland, O. 
8,l89.-BOTTLII.-J. L. Dawes. Pittsburgh, Pa. 
.,l60.-DABBlilL BOLT.-O. F. Fogelstrand, Hartford, Conn. 
6. 161 & 6,l62.-DBAWBB PULL.-A. Wunder, New Haven, Conn. 
',les.-COAT AND HAT HOOK.-O. F. Fogelstrand, Kenslnlrton, Conn. 
8,164 to G,l69.-CABPBTS.-O. Helnlgke, New York city. 
8,170 to G,175.-CABPBTS.-H. Horan, Newark, N. J. 
8,176 & 6,l77.-CABPBTs.-A. 1Il. King, Kldderuilnster, England. 
8.178 to 6,181.-CABPETS.-L.  G. Malkin, New York city. 
6,182 to 6,l89.-CABPETS.-E. J .  Ney, Nell' York city. 
',l90.-CABPET.-J. H. Smith, Enlleld, Conn. 
',171.-Box PLAITED RUFFLBS.-E. W. Taylor, Jr. , Brooklyn, N. Y. 
6,lr.1.-PlIlI"OILPOINT PBOTlilOTOB.-E. Faber, New York city. 
6,n3.-JlJIOVllL AND TONGS STAND.-O. F. Fogelstrand, KenSington, Conn. 
6,191.-BLOWBB STAND.-O. F. Fogelstrand, KenSington, Conn. 
6,195.-COlolB AND BBUSH POOKIIT.-A. H. Forstner, NewPort, K:y. 
6,l96.-BADGII.-W. B. Hamm, Philadelphia, Pa. 
e,IIll._HEAD REST.-J. J. Hayes, Green POint, N. Y. 
6,11l8.-lIlATOJI RBOEIVBB.-W. F. Milller, New York city. 
6,lH;-ToT BANK.-D. A. stiles. Durham, Conn. 
6,200._LBTTBR CLIP.-A. Wunder, New Baven, Conn. 

TRADE MARKS REGISTERED. 
l,oIO.-ToNIO BBBR.-B. Bates, Baltimore, Md. 
l,Oll.-LAmcLS, BTO.-S. Crump, New York city. 
l,012.-WmsKT.-Fechhelmer '" Workum, DetrOit, Mich . 
l,OlS.�lIlBDIOINB.-G. H. Fish & Son, Saratoga Springs, N. Y. 
l,Ol'.�AGUB MIXTUltB.-D. M. Myer, Baltimore, Md. 
l,015.-STBA. Pulolp.-Norwalk Iron Works, South Norwalk, Conn. 
l,016.-CIGABS.-T. Russell, Washington City, D. C. 
l,017.-A&BIOULTURAL bIPLBMBlI"TS.-Soule, Kretzlnger '" Co. , Fort Madl. 

Bon, Iowa. 
l,018.-BA"'ING POWDBII.�Trentman, lIlannlng & Bon, Fort Wayne, Ind . 
l,OI9.-SBWING MAOBINJt.-Grover '" Baker Co. , Boaton, Mass. 
1,020 � l,OOI.-CJIBWING TOBAOco.-Myers lr; Drummond, AltoD, lll. 
l,022.-WHISKT,-E. H. Taylor. Jr. , Frankfort, Ky. 
1,028 & 1,024.-SPEOTAOLBS, BTo.-Spencer Manufacturing Co. , New Hann, 

Conn. 
1,025 & l,026.-PBRFUMBBT, ETo.-Thomson, Langdon & Co , ,New York city. 
l,02'l.-BRALING W Ax:.-G. Watterson & Son, Edinburgh, Scotland. 

Practical Hints to Invontors. 
MUNN & CO., Publishers of the SCIENTIFIC AMERICAN 

have devoted the past twenty· five years to the procuring of Letter. 
Patent In this and foreign countries. More than 50,000 Inventors have avail. 
ed themselves of their services In procuring patents, and many millions of 
dollars have accrued to the patentees who.e speclficatlollS and Claim. they 
have prepared. No discrimination agalr.ot foreigners ; subjects of all coun. 
tries obtain patents on the same terms III citizens. 

How can I Ob&aln a .Pa&ent 'I 
Is the closing Inquiry In nearly every letter, describing some InventloB 
which comes to this 01llce. A positive answer can only be had by pre.enting 
a complete application for a patent to the Commissioner ot Patenta. An 
application consists of a Model, Drawing',Petitlon, Oath, and full Speclftca. 
tlon • .  Various 01llclal rules and formalities must also be observed. The 
eWorts ot the Inventor to do all this business himself are generally without 
IU_. After great perplexity and delay, he Is usually glad to .eek the aid 
lit persons experienced In patent business, and have all the work done over 
again. The best plan Is to solicit proper advice at the bealnnlng. If the 
parties consulted are honorable men, the Inventor may aarely conllde hi. 
deas to them ; they will advise whether '  the Improvement Is probably pat-

• ntable, and will give him all the directions needful to protect his right .. 

How Can I Bes& Secure My Inven&lon 'l 
This Is an Inquiry which one Inventor naturally sska another, who has had 

lome experience In obtaining patents. Rls answer generally Is as lollows, 
and correct : 

Construct a neat model, not over a foot In any dlmenslon-.maller Ifpos. 
albIe-and send by express, prepaid, "ddressed to lIlUlI'lf .to CO. , S7 Park Row, 
New York, together wUh a description of Its operation and merits. On re
ceipt thereof, they will examine the Invention caretully, and advise you as 
to Its patentability, free of charge. Or, lf you have not time, or the means 
at hand, to constrnct a model, make as good a pen and Ink aketch of the 
ImprovemeBt a. possible and send by mall. An answer as to the proapect 
01 a patent will be received, usually by return of mall. It ia sometimes 
best to have a search made at the Patent 01ll0e ; such a measure onen saves 
the cost of an application for a patent. 

Preliminary Examination . 

In order to have such search, make out a written description of the Inven· 
tlon, In your own words, and a penCil, or pen and Ink, sketch. Send these, 
with the fee of $!I, by mall, addressed to MUNN & Co .. 37 Park RoW, and In 
due time you will receive an acknowledgment thereof, followed by a writ· 
ten report In regard to the patentab!lltv of your Improvement. Thl. special 
searoh Is made with great care, among the models and patents at Washing' 
ton, to ascertain whether the Improvement presented Is patentable. 

To Make an Applicati o n  Cor a Patent. 

The appllcant for a patent should furnish II model of hl8 1nventlon If sus· 
ceptlble of one, although sometlmes1t may be dispensed with ; or, If the In· 
ventlon be a chemical production, he must furnish samples of the Ingredl· 
ents ot which his composition consists. These shoul<1 be securely packed, 
the Inventor's name marked on them, and sent by expre8s, prepaid. Small 
models, from a distance, can Often be sellt cheaper by 'Iliall. The safest 
way to remit money Is by a draft, or postal order, on New York, payable to 
the order of lIluNN & Co. Persons who !Ive In remote parts of the country 
Ilan usually purchase drafts from their merchants or their New York cor· 
respondents. 

caveats. 

Persons desiring to file a caveat can have the papers prepared In the short· 
est time, by sending a sketch and description of the Invention. The Govern· 
ment fee lor 8 caveat Is $10. A pamphlet of advice regarding applications 
lor patents and caveats Is furnished gratis, on application by mall. Address 
lIlUlI"N '" Co., 37 Park Row, New York. 

Reissues. ' 

A relssne Is granted to the Original patentee, his heirs, or the asSignees of 
the entire Interest, when, hy reason of an Insu1llclent or defective speclfica. 
tlon, the original patent Is Invalid, provided the error has arisen from Inad· 
vertence, accident, or mistake wlthont any Iraudulent or deceptive Inten· 
tlon. 

A patentee may, at his option, have In his reissue a separate patent fbr 
each distinct part or the Invention comprehended In his original application 
by paying the required fee In each case, and complying with the other reo 
qulrements ot the law, as In original applications. Address MUNN & Co . . 
31 Park Row, for full particulars. 

Rej ected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address MUNN '" Co., stating particulars. 

'J:'rademarks. 

Any person or firm domiciled In the United States, or any firm or corpora· 
tlon residing In any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro
tection. This Is very Important to manufacturer. In this country, and equal· 
Iv so to foreigners. For full particulars address MUNN & Co. , 37 Park RoW, 
New York. 

Design Patents. 

Foreign designers and m.nnfacturers, who send goods to this country, may 
aecure patenta here upon their new patterns, and thus prevent others from 
abrlcatlng or selling the same goods In this market. 

t A patent lor a deSign may be granted to any person, whether Citizen or 
allen, for any new and original design for a manufacture, bust, statue, alto
rellevo, or baS relief; any 'lew and original design for the printing of wool· 
en, Silk, cotton, or other fabrics ; any new and original ImpreSSion, orna· 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked Into any article of manufacture. 

DeSign patents are equally as important to eltlzens as to foreigners. For 
full particulars send for pamphlet toMuNN & Co. , S7 Park RoW, New York. 

Canadian Patents. 

On the 1st of September, 1872, the new patent law of Canada went Inlo 
force, -and patents are now granted to oltlzens of the United States on the 
same favorable terms as to citizens of the Dominion. 

(n order to apply f)r a patent In Canada, the applicant must furnish a 
model, apecillcation and duplicate drawmgs, substantially the same a. In 
applying lor an American patent. 

The patent may be taken out either for five'years (government fee ,20) , or 
for ten years (government fee $40) or for IIfteen years (government fee ,60). 
The five and ten year patents may be extended to the term ot fifteen years. 
The formalltles for extension are simple and not expensive. 

American Inventions, even If already patented In this country, can be pat • 

ented In Canada provided the American patent Is not more than one year 
old. 

All persons who deSire to take out patent. In Canada are requested to com· 
munlcate with Munn & Co. , S7 Park Row, N. Y. , who will give prompt at· 
tention to the buslnesl and furnish full Instruction. 

European Patents. 

MUNN & Co. have solicited a larger nnmber of European Patents than 
any other agency. They have agents located at London, Paris, Brussels, 
Berlin, and other chief cities. A pamphlet, pertalnlnlr to foreign paten ts 
and the co.t of procuring patents In all countries, senUree. 

lIlUNN & Co. wlll be happy to see Inventors In person, at their 01llce, or to 
advise tllem by letter. In all ca.es, they may expect an honest opinion. For 
such consultations, opinions and advice, no charge 18 made. Write plain 
do not use penCil, nor pale Ink : be brief. 

All business committed to our care, and all con�ultatlon., are kept lI.er. t 
and Btrictly conjldential. 

In all matters pertaining to patents, sueh as con,luctlng Interferences 
procuring extensft>ns, drawing aSSignments, examinations Into the validity 
of patents, etc. , special care and attention Is given. For information, and 
fOr pamphlets of Instruction and advice, 

Address 

MUNN &: CO •• 

PUBLISHERS SCIENTIFIC AMERICAN, 

S '2'  Park Row, New York. 
OFFICE IN WASHINGTON-Corner F and 'Jth streets, opposite 

Patent 01llce. 

Inventions Patented In Bneland by Amerleans. 

[Compiled from the Commissioner. of Patents' Journal. ] 
From Septemb ... 28 to October 8, 1872, lncluslve. 

BALB TIII.-F. Cook, New Orleans, La. 
BBARING.-C. F. WIl.on, J. E. Folk, Brooklyn, N. Y. 
GOVllBNOB.-J. H. A. Gericke, New York city. 
MAKING BLOOKS.-L. W. Boynton (of New York city), London, England. 
PRINTING PROOBSS.-J. L. Wells, T. E Zel!, Philadelphia, Pa. 
SPINDLE.-D. H. Rice, Lowel!, Mass. 
WBBBL.-A. L. Blackman, Cros. Plains, Tenn. 

lfEW BOOKS AlfD PUBLICATIONS. 

JOHNSON'S NATURAL PHILOSOPHY, 4.ND KEY TO PHILOSOPH
ICAL CHARTS. Illustrated wit,h 500 cuts. For the Use. 
of Schools and Families. By Frank G. Johnson, A.M., 
M.D. New York : J. W. Schermerhorn & Co. 

This handsome volume contains a full explanation of all the subject. 
treated by the author's valuable chart. for the use of schools and classes. 
It Is worthy or the attention of all persons who have to Instruct the young 
In the branches of the much needed technical education. 
THE ATHENJEUM, a Collection of Part Songs for Ladies 

Voices. Arranged and written by U. C. Burnap and Dr 
W. J. Wetmore. Also, by the same authors : THE POLY
TECHNIC, a Collection of Music for Schools, Classes, and 
Clubs. New York : J. W. Schermerhorn & Co. 

These collections will be welcome In the many homes In which music Is 
cultivated, as well a. In musical societies. Their typography Is especially 
commendable. 
CHEMISTRY, INORGANIC AND ORGANIC-with Experiments

by Charles Loudon Bloxam. 8vo. 666 pages. Lindsay 
& Blakeston, Philadelphia. 

A reprint of the .econd editIon of a well known and standard English 
chemical text book. Several changes have been made In the plan of the 
work, the principal being the adoption of the atomic system of notation 
and the consequent Initiatory study of hydrogen Instead of oxygen. The 
author deals with the dl1llcult explanatlonofthe atomic theory In a remark· 
ably clear and lucid manner, ln strong contrast with the method adopted In 
recent American publications. We notice that, although the new notatloa 
Is employed, the old and famIliar names of chemical compounds are kept, 
the writer judging that, owing to the disagreement which exl.ts as to the 
proper system of nomenclature, It Is better to retain, In a work Intended to 
be one of the IIrst placed In the hands of the student, the expressions which 
are most In nse In common life. The volume is copiously, we may say lav· 
Ishly, Illustrated, and aft'ords another proof of the favor with which the 
method of Imparting instructIon by the eye ot the pupil, Instead of allowing 
him to torm ab.tract Ideas through the medium ot the ear, ls becoming reo 
garded. The more advanced portions of the work are printed In a smaller 
type, so that the student, deSiring but a general view of the SCience, can 
conIIne hlmselt to the part. so treating thereon. The experiments are 
numerous, clearly explalD,lld and well selected, aBd, with the text, are fully 
up to the latest dlscoverlee. A cOplou. lndex Is added, which has been pre· 
pared as a dictionary ot the mOK Important Cormulse, and also to serve 8S an 
abstract, In order that the student may examine himself upon eaob para· 
graph of the book. Binding, paper, and presswork are all that can be 
desired. The work may be used with profit alike by the beginner In the 
science and the professlGnal chemist. 

HANDBOOK OF PERFUMES, COSlIlETICS, AND OTHER TOILET 
ARTICLES ; with Instructions, Cautions, and a Compre. 
hensive Collection of Formulre. By Arnold J. Cooley, 
Author of " The Handbook of the Toilet," and other 
works. Philadelphia : J. B. Lippincott & Co. 

This volume Is a reprint of part of another book, and contains a large 
variety of Information on the subjects announced on Its title page. 
WONDERS OF THE MOON, translated from the French of 

Amedee Guillemin, by Miss M. G. Mead. Edited by 
Professor Maria Mitchell, of Vassar College, N. Y. New 
York : Scribner, Armstrong & Co. 

This Is a fiuently written translation of II most IntereSting book, giving 
much scientific Information In a pleaslag and acceptable Corm. It embraces 
the latest theories and ascertained knowledge concerning the aspects and 
constitution or the moon, and Is illustrated with engravings which add to 
the general value olthe work. Technical terms are purposely omitted, and 
the style Is attractive and Interesting to the general reader. 

THE SCIENCE OF HEALTH-A NEW FOR SALE-BY WM. E. COFFIN & CO., To Manufacturers of Steam Enginelil, Boilers 
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RATES OF ADVERTISING. 
Back Patre • • • • 11·00 a line, 
In.lde Patre • •  • • • • "lJ cenhl a U  •• 

Of' eacA (tlllM'tion. 

&lqravin(J8 may head advert/_Is aI tM _ rau "". 
(nI, &II measurement, as t1U letter·l>1'e88. 

77uo value of the SOIBNTIFIO AlI1IBIOANlan as adverti8lno 
medium cannot be O'Ver· e8timal«!. It. circulation UI ten 
Ume. oreater than that t¥' any similar Journal now pub· 
U8hed. It ooe8 into all the State. and Territorie., and i. 
read in all tTu principal Iibrarie8 and readinll·roomB III 
tTu world. We invite the attention of those who wUih to 

make their business known to the anne:l:ed rates A busl
nes8 man wants 80methlng more than to see his adver· 
US.ment in a printed newspaper. He wants circulation. 

if it UI worth 25 cents per line to adverUS. in a paper III 

tArt/! thousand circulation, it is worlh 2. :SO per line to 
advertise in one of thirty thousand. 

� PATENTEES-Patent Rights Bought .L and Sold on Commljlslon. Agent. make 1500 per 
month. Addreas NA'fIONAL l'. R. AGENCY, 

Philadelphia, Pa. 

Grant's Bolt Cutter & Drill Combined 
LENGTII, U IN.-WEIGHT , 140 LBS. 

Cllt. bolt. ot 
any length by 
hand or pow· 
er five times 
asta8t.and far 
better than a 
die plate. The 
smallest shop 
cannot alford 
to be without 
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Greenlleld, lIlass. 

FIRaT· CLASS MONTBLT.-The exponent of all known 
means by which Health, Strength and Lonl!' Life are at· 
talned, bi agenCies vitally related to Healtb, and the 
treatmen otDtseaBe. such Q Exercise, Rest, Sleell. Men· 
t
1
al Infiuence!. Electricity, and all hygienic agents. Price 
2 a year. Three months on trial'y25 cents. Address 
• R. WELLS, 889 Broadway, New ork. The Novem· 

ber No.-now ready-contains Articles on popular Pbys. 
1010gy, 1llu.trate<1 . Diseases ot the Eye fDislocatlons ; 
PhYllcal Culture ; Drugged to Death ; Medical Systems ; 
Method of Cure ; Oatmeal for Human Food, how to pre· 
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druii; Sciatica ; Spotted Fever, etc . .  making an excellent 
Dumber. N ewamen have It, only 20 cents. 

ONLY TWENTY·FIVE CENTS 
ON TBIAL I I !  'l'be new INDEPENDBNT $2.00 monthly. 

U THill SOIBNOS OF HBALTH":: lent three months for 25 
cents l by S. R. WELLS, S89 '>roadway, New York. 

fvINE LIGHT CASTINGS of all kinds 
made to order promptl;,'. Light work our Specialty. 

VINGSTON '" CO. , Iron Founder., PlttSburg� 

1 8 2 3 .  J U B I L E E ! 1 8 7 3 ,  
OJ' TUB 

Hew York Observer. 
The Best RelIglou. and Secular Family Newspaper, 

$3 a Year with the JUl3ILXE YEAR BOOK. 
SIDNEY E. MORSE "" CO., 

a' .. ark R.w, New York. 

SEND FOB. A SAMPLE COPY. 
A VALUABLE Manufacturing Prop· 

ertv forSale,wlth Steam and WaterPower, lnclud· 
Ing Mill Dulldln,," and Une .hattlng, with tenant honse 
and two acrel land at the door of the city and three 
blocks from R.R. Depot. Suitable for any lI�ht manu
facturing business. Al>ply to CHARLES pLACE & CO . ,  
60 Vesey Slreet, New York. 

S OLIVER STREET, BOSTON, MASS. , 
l'bree Fly Wheels, 14 ft . , l6 ft . ,  and 21 1l. dlam. ; ten large 
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dlam. , two fiue� ; one allgator squeezer In perfect orde 

CIIBAP STEAM 
POWER. 

:JOO NEW AND SECOND HAND 
ENGINES and BOILERS, IB prllll e order, for sale at 
very low rates, and warranted. State 'Power required, 
and send for de.crlptlve price list Parties having En· 
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Wall Street, New York. 

CRUDE MAGNESIA-The best Material , to use In Maklnll' ArtifiGlal Stone and Cement.. Can 
}t:�'WI¥�A�G'1J��J�tb"'d�W:VN���o�k.L. & J. W. 

WAHTSD 5Q MACHINISTS used to first class work. 
Steady, reliable men can fine good pat.l';.nd stead;,' 

wor at Pas,aic, N. J. Address NEW yO ..... STEAlIl 
ENGINE COMPANY, Passaic, N, J • 

INVENTORS' NATIONAL UNION, 
178 BROADWAY, NEW YORK. 

Patents sold on CommiSSion. Send lor Circular. 

WANTED"":'Partner with $15,000 Capital 
to Increa.e the manufacturing fAcilities oritem· 

mer patent Improved 011 frescoing. To a man of Busl· 
nes •• thia ls a rare chance. Address CHARLES T. KEM· 
MER, Passaic Avenue, East Newark, N. J. 

Write to or call on BUCK 
who makes a machine 

that no one but has a rlgbt to make ; 
and be assured by that It I. the only one 
that will mortise or bore Blind Stile. for fixed or rolling 

C
INCINNATI BRASS WORKS-Engineers' �l�!� ::t g���
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and Steam·tltters' Brass Work. Best qua!lt:r, Send carding chisel. and substltutl.nll' cutters that leaves the 
for Cat.lope. F, LUNKENBEIMEB, nop. lDortl�e clear ol chlpB, lIlABTDfBVOIt,Ag't,Leballoll,N. H. 

charge of conBtructlons and act as Superintendent. 
Please addre.s A. H. RAYNAL, Clare of John Cooper & 
Co. , Mount Vernon, Ohio. 

E S T A B L I S B. E D  1 8 5 8 .  

TBADlI lIlAB"'. 
FIRST PREMIUM AWARDED BY THE AMERWAN 

INSTITUTE FAIR, 18U. 
p:ir!6t:1': ��'1r1h%�
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COMPANY, 98 CEDAR STREET, � ew York. 

Trade-Mark Patents. 
MUNN & co. desire '0 call the attention 01 manufac· 

t��''::�1 :��t�
S 
aT:;pf.�'a

e
f�rl.:J�.::'������g'e�� 

purposes. 
U�ld Iij����: o�?:'a�; f�!r.°

r
:g�i d���a1�

d a�':J. 
privileges to oltlzens of the ?nlted St:Jes, can e'Ktaln the 
right to the exclnslve use, for TBIRTT TEARS, or an, 
TRADE-lIAR"', consisting of any new fignre, or deSign, or 
any new word, or new combination or words, letters, or 
ftgllres upon tnelr manufactures. 

This �
rotectlon extends to trade·marks already In lIB 

°t:t?' �=a�f�'i; ��I:
b
�����t

a
�gg]:� can De Ob-

tained by addressing MUNN • (JO. a" PBI'Il R ..... N .... Y.rk. 

© 1872 SCIENTIFIC AMERICAN, INC
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B A I R D ' S  

FOR PRACTICAL MEN, 
My new). revised and enlarl(en Catalogue of PRACTI· 

CAL ANJJ SOIENTIFIC BOOKS-9. pages 8vo.-wlll 
be sent. I\"ee of postsge, to any one who wi\! favor me 
with h1s address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, Phlladelphla. 

Painter, 
Gilder, and Varnisher's Companion, 

SIXTEENTH EDITION. 
Tile Painter, Glider & Varniflher'. Companion, 
Containing Rules and Regulations in every

tblng relating to the Arts of Palntlol'. Gliding, V�r· 
nlshfng, OIass Staining, Graining, ... arOling. Sign 
Writing, G!ldlull' on Glass and Coach Pamtlng and 
VaVlIshlng ; Tests for the Detection of Adulterations 
In 011s. C"lors. etc. ; and .. Statement of the Dlseaees 
to which Painters are peculiarly Uable. with the Blm· 
plest and Best Remedies. Sixteenth Edition. Re· 
vised. with an Appe>ldtx. Oontalning Colors and 
Coloring-Theoretical and Practlcsl. Coml'rl.lng 
Descrlptlons of a great varlet.y or Additional Pig, 
lDentB, their Q.ual1ties and Uses, to wblch are added, 
Dryers, and Modes and O

�
ratlon. of Painting. etc. 

6���:�:{ ciI��I��:
r
:��. �ygig���.��.������.t�5� 

!:':a Tbe above, or any of my books, sent by mall . /)ee 
o j;!t�e.:!!h�E�bi�c n

J���?�liue of PRACTICAL 
AND SCIENTIFIC BI) 96 pagel. 8vo.-sent free to 
any one who wlll faml ddress. 

HENRY CAREY B URD. 
Industrial Publl!her, 406 Walnut St. , 

PHILADELPnu. --0--

Overman's Moulder and Founder. 
The Moulders' and Founder.' . Pocket Goide I 
A Treatise on Moulding and Founding in 

Ilreen Sand. Loam and Cement · (he Moulding of 
Machine Frame., Mlll Gear Hohow Ware, Orna· 
ments. Trinkets, Bell. and Statues ; Description of 
Moulds for Iron, Bronze, Drafts, and other Metals ; 
Plaster of PariS, Sulphur, Wax and other Articles 
commonly uoed In Castltlg ; tbe Construction of Melt· 
Ing Furnaees. the Melting and Founding of Metals ; 
the Composition of Alloys and their Nature-with an 
Appendix, containing Receipts tor Alloys. Bronze, 
Varnlsbes and Colors tor C .. stlnlls ; als� Tables On 
Fr��!��l
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by 42 EngravlnW!. 12mo • • • • • • • . • • • • • • • • • • • • • • • • • • $1. 50 

THE PRACTICAL BRASS AND IRON FOUNDER'S 
�IJ�P.tT�g, ft.e 
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are added, Recent Improvements in the Manufacture 
of Iron, Steel by the Bessemer Process, etc. etc. By James Larkin, late Couductor of tbe Brass Foun· 
W;1£r£�'i:t'::.

en
�Wt:

ee'm{{�e���:e���If:n�,.-:g��.; 
additions. Iil one volume. 12mo • • • • • • • • • • • • • • • • • . $2 .25 ur- Tbe above. or any of my books, sent by mail, fr'te 

ot.E,'!stage, at tbe publleatlon prices. m M� new and revised Catalogue of PRACTICAL 
�f fosr..���i�H:i�n�����1i�6fa��fs�hr:�dd::�s

t
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HENRY CAREY BAIRD, 
Industrial Publisher. 406 Walnut Street, 

PHILADELPHIA. 

BAIRD' S 

crl �;nreSbsleiN¥'M81'lfSb'k��I0',:'g"e:f fv�.��I\i 
be sent. free of postalre, to any one wEo wilt favor me 
wIth his address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, Philadelphia. 

SELF PRIMING " CINCINNATI STAR PUMP " 
For Driven Wells. JOHNH. McGOWAN& CO . •  Clnn • •  O. lOR SALE-A Lot of Second Hand Ma

chinist's Tools. Latbes. Dr11Is. etc • •  also Wood orklng 'fools-aU In good order. J'or part1eular8 and g!�W.�. apply to S. D. QUINBY. 166 Pearl Street 

P ,f T' IlfN·rn a only mode ot dl!pooing of. LI. .6!i ..L O. See Patent Right Gazette. 
Addreo. Capt. HEl!lIY G1!lIl!ER, Pre •. U.S. Patent Rlgbt ASloc1atlon, 94 Chambers St . •  P. O. Box 4544, New York. 

� M. MAYO'S BOLT CUTTER-Patented • in 1887-Revlsed and Improved In 18'71 and 11m. end for I1iustrated Circular. Clilcinnatl, Ohio. 

RISDON'S IMPROVED 

Turbine Water Wheel 
Is Cheap, Simple, strong and durable : 
upon a test lias yielded over 84 per 
����':;�Yg��:�'g��. 

over 76 per cent 
Send for elrcular to 

T. H. RISDON & 00 • • 
Mount Holly. New Jersey. �OOD CARPETING. 

PAR UET AND INLAID FLOORS. 
end stamp for'tlluBtrated price list to the 

NATIONAL WOOD MAN'F'G CO. , 
942 Broadway, New York. �EMS, POPULAR TREATISE, 4TH Edi-

tion, South African and Arizona Diamond F1elds, 
an the Latest Discoveries, treated by the author. Now 
In pre's, and will be Ieaay for deUvery on Nov. 1st. 
Price $5. � mailed free. by the publlshers, L. & J .  W. 
.l"EUCHT w ANGER, 55 Cedar St. , New York. 

• 

TO O L CH E STS 
W I T H  � E S T T O O � S O N L Y 

t OR ei R e  I I I A R  A D D R E S S 
• JT, P Fi A T T '" C O  

5 3  F U  LT O N  5T. N .Y. 

I I r l l L 1 t r�j W f\ O U I . H I 
) I n O N  
. - BEA N!S & GIRD£I? :' THE Union Iron Mills, Pittsburgh, Pa. ThE 

attention of Engineers and Architects Is called te 
our Improved Wrought· iron BellJlls and Girders (patent· 
ed), in wh1cb the compound welds between the stem ano 
llanges, wh1ch have proved so ob1ectlonable in the ol� 
mode of manufacturing, are entirely avoided. we are pre· 
pared to famish all sizes at te=_ 88 favorable as can bE 
g���.�5;;�': cn:�n1g�

c
r;g�Ytll�

h
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Peteler Portable Railroad Company, 
OFFICE, 4� BROADWAY, NEW YORK. 

TO CONTRACTORS, MINERS, etc. 
By this invention one horse does the work 

often, and one man the work of eight. Thm'itt�a�iiHv�\l'C��n��jt "ULE. sr::�::M: f��e
s�l!

ce. ew llIustrated Circulars free. 
LOUISIANA PORTABLE RAILWAY" COMPANY. 37 Carondelet Street, 

WHERE STATE RIGHTS MAY B:"oB�1rN�h�a. , 
J. B. BROWN, 170 La Salle Street. Cblcall'o, TIl. 

RIVERVIEW Military, Academy, Pough
keepsie. N. Y. A thorougb-golng school for boys. 

PUNCHING For the Best and Cheapest, Ad· 
PRESSES. i'ia�lc��, Jl£k�:TO;l��::'R LATHE CHUCKS-HORTON'S PATEN'! 
. trom 4 to M inch,,!. Also for car wheels. Address 

B. HORTON & SON. WlndAor LoCkS, Conr . 

Buy BARBER'S BIT BRACE. 

STEPTOE, MCFARLAN & CO" 
Manufacturers o f  the most Improved Patent Daniels. Woodworth & Farrar Planers. Sash and Mould:.lg, Ten· onlng and Mortising Machines, WOOd-turning Lathes, 
:�a gil�'ls :e'::"l

e
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factory, No. 214 to 220 West Second Street, Ulnclnnatl, O. 

U. 8. Plano co., 865 Broadway, N. Y. 

To ElectrO-Platers. BATTERIES , CHEMICALS, AND MATE-
RIALS, In sets or sln�� with books 0/ InstrUction, 

�n��"c1�Y�ra���� !���
b
leld s?r��� loti��: N:��

fa
I1���: tratea catalogue sent free on appllcatlon . •  

PORTABLE STEAM ENGINES, COMBIN · 
I�the maximum 01 etnclency, durability and acon. 

�1J'!';lrand�:�=���Jw����r��h��
IC
&OO 

T
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ar
� FOOT LATHES.-T. SHANKS, Baltimore, Md. use. All warranted satisfactory or no sale. Descrlpf"ve clrc1llars sentrc�Plg�fi"Y t'h<g��tawrence. Ilass. IACHIlT1i1RY �e��r�-:!I����.'�Cii __ 

L_I_b_er_t:..y_st_._N_8_W_V_Or_k __________ _ lll!l , & 00 . .  «I Veaey at • •  New York. $425 Uprilrht Endne. and Tnbnlar Boilers, 4 H. P. , with all trlmmlngs. Send for Circulars. 

RICHARDSON, MERIAM & CO. 
Manufacturers 0/ the latest Improved Patent DIloI> 

iels and Woodworth Planing Machines, MatchlDg, Sash 
and molding, Tenoning, Morttsing, Boring, Sba)Jmg. Ver· 
tical, and Circular Be-sawing Machines, Saw :Mill"! t Saw 
Arbors, Scrol_ Saws�anw�, Cut· off. and RIp-saw Ma-
����
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and prioe lists sent on "ppl1ca�lon. Manufactory. Wor. 
cester,Mass. Warehouse, I(Y7Llbertyst. New York. I'l l  �HINGLE AND BARREL MACHINERY.-

Im:{'roved Law's Patent Sh1ngle and Head1ng Ma
c h,e, snnplest and best in use. £Iso, Shingle Head1I1i 
and Stave JOinters, Stave Equalizers, Heading Plane" 
Turners. etc. Address TREVOR & Co. , LoCkport. N • Y • 

$1 00 t ""50 per month guaranteed sure 
o � foo Agents everywhere sell-
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Address the GI1IA.RD WIR .. MILLS. Phlladelphla. Pa. 

Anil'1'ew'tI Patents. 
)fot.ele •• , Fllctlon Grooved, or Geared Hot.,· 
Sa;:"� 'm:::e WI:;:gr':.

a
nf.i.event Accident, II 

Rope, Belt, and Engine break. 
B:flf:ir.,':tw::.�::.elfo�;l�e::�·d Slnlrle, I.!) '0 

lOO.Horse power, Ventrl(uJI"al Pnmps, 100 to 100,000, Gallon. 
lP�r lHlnute, Be8t Pum,. In the World, pa .. 
Mud, Sand, Gravel, (Joal, Grain, etc., wll�. out Injury, All LIJrht.l Slmr,le, Durahle, and Economical. llelld for vlrcn arB. WK. D. ANDREWS & BRO • •  

414 Water street. New York. 

Breech·Loadlng Shot-Guns, $40 to $800: Double Shot 
guns. $8 to $150. Sin!fle Guns. $H to $20. Rilles. $8 to $75. 
Revolvers, $6 to $2;). SEND STAMP FOR PBICB LIST. 
Army gun8, Revolver8, etc. ,  bought or tradedfor. 

WOODBURY'S PATENT 
Planing and Matchino 
and Molding Machlnes,Gray &:Wood's Planers,Self-olllllll 
"'W Ar�0'l: �MB's"; wood �Wll\i'lrt������:'i: Y • •  Send for CllcullU'L � 6'l Sudbury street, BOlio, • 

RUST S BOILER PLATE HA�D PUNCHEll. s. C. HILLS, 51 Courtlandt St .• N"ew York. 

EDWARD n. HOSKIN, 
CoNSULTING AND ANALYTICAL CHEIlIST, 

Lowell, Mass. 
Ohemlstry as applied to the Arts. Manufaetures and 

Med1clne. 

________________________ ���H=a=v�en� 
Machinery, 

Wood and Iron Working ot every kind. Leather and 
Rubber Belting, Emery Wheels'tiBabbltt Metal, &c. 
GEO. PLACE& CO. , 121 Cham ers & l08Reade Sts.N.Y. 

Machinists' Tools. 
Ths largest and most complete aBsortment In thiS coun-try, m

ifJ1'Rl
c
rJ�1l�TEAM ENGINE OOMPANY, 121 Chambers & 108 Reade Streets. New York. 

Cold Rolled Shafting. 
Best and most perfect Shafting ever made, constantly 

on hand in large �uantltles, furnished In any lengths up 
il:g�rs.AlSO, Pa . COUPlin&��!E'If;E1�j :'d.!J'J�able 

121 Ohambers & 103 Reade Streets. New York. 

Sturtevant Blowers 
Of every size and descrIPt�'W6�'lr!

t
���c'li' 

:aM: 
121 Chambers & 108 Reade Streets. New York. 

W I L D E R' S  

Pat. Punching Pres�es 
For Rail way E.hops, Agricultural Machine Shops BoUer 
Makers

i 
Tlnners, Brass Manufacturer� Sllversmlii<s. &c. 

warran ed the �i.l'V¥,g��<lgT:l� 1£�J'I��o�g�: &c. 
121 Chambers & 103 Keade St . •  N.Y. 

THE " PHILADELPHIA" 

HYDRA ULIO JA OK. 
P ISTON guided from both ends ; all working 

parts guarded from dust ; slugle or double pumps . 
cylInder,!, sh&fts,. rocker arms, pistons,etc., entIrely steol. 

No. 14 .. . 5th st., Philadelphia, , PHILIP S. JUSTICE. No. 42 Cliff st • •  New York. f 

AGENTS WANTED. Agents makemoremon. 
ey at work for us:than at anyth1ng else. Particular, 

free. G. STI:t!SON & Co • •  Flne Art Publlshers, Portland, Me. 

N1,agara Steam Pump. 
CRAS. B. HARDICK, 

2S Adams st . •  Brooklyn, N. Y. 

�n �1�1!.'!!!�r�&� I r O D , 
MOSELY IRON BRIDGE & ROOF co. , 

Seud for Circulars. Omce. 5 Dey St • New York. SOLUBLE GLASS, WATER AND LIQUID 
Glass for Paints, Cements, Mocllnge Substitute. It 

Is Fire, Water, and Mildew proof. III Ke�8 and Bhls. , 
���j����,;m¥s����3������tb� Jed':; lt��?{!:

· 

FLUORIC AND HYDROFLUORIC ACID, 
Asbe.tos, Manganese, Floor Spa, Feispar and Fllnt. MetalHc OXides, Loadstone, Bloodstone, Wolfram Ore, Carbo Strontia and Jlaryta, for sole by L. & J. W. FEUCHTWANGER, Cbemlsts. 55 Cecar St. , New York. Bm'lders Give the AlIIElItOA!f BUILDEll a trial anil V A.lIIlITY IlIol! WOllKS Co. , Cleveland, Ohio 

yOU will lind It paYI 10 take It. Sent on 
trlal four months f"r one deUar. pATENT STEAM CYLINDER PACKING. w. W. TUPPER & CO. Pat. Furuace Grates 

Addrels CRAS. D
21I h!fr!y

Y 
8r.���:¥"Ork. The best In use. Manufactured by J. M. SAYLES 

UTOOD AND IRON Working Machinery. 
MUll 

Gage Lathe •• Cablnet Makers' Machineu" Sbaplng 
land 

I
��. B��gle sa':,�.!ll{':���

e
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n
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EngiIle Latiies. Up-,"lg'ht Drllls�Ke� Seat Machlhes,.etc. U 118. Oatl. free. T. R. BAILE � 41 V AlL, Lockport, .. .  Y. 

& CO. , PrOVidence, R. I. Send for circular. 

OTIS' SAFETY 1!0ISTING 

Machinery. OTII!!... BBOIII & (JO. 110. ItS �ADWAY. IlI.a;W YOU, 
Make steam easier. with less fuel ; do not warp ; are less 
welgbt, more durable, cheager, and Buperior every way, 
Wa

n 
°W�"f."i�pli�

d
�'CO��'�'W��t �l.����'York. 

301 

BUERK'8 WATCHMAN'S TIME DE-
TECTOR. -Important for 1111 arge Corpore.tlona 

��h �:�=;¥r
�u;':>c�

c
���f,;'��f �������u:: 

catl?lman, 88 the same reaches d1tferent stations of h1I 
eo Send for a Circularp

. O. Box 1�oJB�Y�n�88B. 
N. B. -Thl! detector I! covered by two U. S. Patellts. 

Parties 1lIing or selllng these Instruments without autho
nty from me will be dealt with accor� to law. 

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

And Re·Sawiug Machines, Wood snd Iron Worl>bla:¥a
Chlner), Engines. Bollera, etc. JOHN B. SCHBlfOll:'I 
SONS. :U:atteawan, N. Y. and 118 Liberty st • •  New York. 

WOOD-WORKING MACHINERY GEN. 
erally. SpeCIalties. Woodworth Planers andRich, 

ardson 8 Patent Improved Tenon MachInes. Nos. 24 and 21 Central, corn.gIT�'illr�'R�o��,:t:&�bift'1fuSON. B URDON IRON WORKS.-Manufacturers 
otPumplng Enidnes for Water Works, High and low 

Pressure Engines P.ortable Engines and BoUers of all 
kinds, Sugar MillS, Screw, Lever. Drop, and Hydraul!c 
Presse'!. Machinery In.. general. HUBBARD & WHIT
TAKE«. 10 Front St.', Brook:yn, N. Y. 

HOW 8i�L PATENTS. 
Send for our explanatory clrcnlar, free · by mall to 

any add!'ess. 
E. E. ROBERTS & CO • •  Consultlull' Enlrtneers. 

15 Wall St. 1<ew York. 

P. BLAISDELL '" 00. MANUFACTURERS OF FIRST CLAS� 
MACHINII!OTS' TOOLS. Bend for CIrculars. 

Jackson st • •  Worcester. Mass. 

COUNTRY HOME!!J. 
150 DESIGNS and PLANS Cor 

Houses of moderate cost. 
'1.50, post paid. 

ORANGE JUDD & CO., P11BLISH1lllS,245 Broadway, N. York. 17" Send for Catalogue 01 &11 bOO� 
��:'is

c:!�g�rrto�:e�
culture. Fie 

RING SPINNING 

FRENCH RANGES, 
Deane's Patpnt. 

CHILSON'S NEW CONE FURNAOES. 
Wholesale and Retail. 

B
RAM

HJ5L*,a��f.�N��Cfork. 

T H E  K E N T U O K Y 

LIBR ARY GIFT C ONCERT!. 
$500,000 IN BANK TO PAY ALL GIFTS 
A F U L L  D R A W I N G  I N  S I G H T. 

$100,000 FOR O� LY $10. 
A T THE SECOND GR AND GIFT CON 

CERT, autltorized by special act of tile Legislature, In aid of the PUBLIC LIBlIA.RY OF KENTUOKY, unavolddilly postponed from September 2e to December 7. and WblCh
l

ooltlvelv and un_qulvocally occurs ln Loulsvlllei �tber '\!I�rfn-\I' Pc:o'i:'��'ht;,t!�e����foll�:?.:'g C88b GIfts are for dhtrlbutlon by let among the tlcket-bolders :  . 

Sne Grand Gift, Ca.h, . . . . . . . . . . . . . . . . . . . $100.000 ne Grand Gift, C .. *",,� . . . .  . . . . . . . . . . . . . .  . �O.OOO 
1 Uash Gift . . . . . . . . . . . . $25;UW I 4 Cash Gifts • . . .  $2,000 each 1 Cash Gilt, . . . . . . . . . . . 20,000 15 Cash GIftS, . . . 1,000 each 
1 Ca,h Gift .. . . . . . . . . . .  15,0001 20 Casb GUts, . . . 900 each 1 Casb Gift • . • • • • • • . • • • 10.000' 21 Cash Gifts, . . . 800 eacb 1 Cs.h Gift.. . . . . . . . . . .  9.000 25 Cash Gift.,. . .  100 •• ch 1 Cash Gilt.. . • • • • •  . • • •  8,000 S5 (lash GillS,. . .  600 each 1 Cash Gilt,. . . . . . . . . . .  7,01"0 45 Cosb. Gifts,. . .  500 each 1 Cash Gift.. . . . . . . . . . .  6.000 50 Cash GiftS, . . .  400 eacil 1 Cash Gift,. . . . . . . . . . .  5,000 flO Cash Gifts, . . .  800 eacb 1 Oash Gift,. . . . . . . . . . .  4.000 100 Cosh Gills, . . .  200 eacb 1 Cash Gift.. . . . . . . . . . .  8,OUO 612 Cash Gifts,. . .  100 each 
T¥�:l:u�f,�?to ��t}B8Ir;�e�eU8ru8 '1" now u��nO�p��I?, 
and set apart for tbat pnrpo6v, � the Farmers' and Dro
vers' Bank. as wlll be seen by the following certilicate of 
the C88h1er : FABXERS' AND DROVERS' BANK, ! LOUISVILLE, KY. , Sept. 26, 187'1. f This Is to certify tbat tbere Is I'OW on deposit In this bank over half a mllUon of dollars to the credit of the Gift Concert fand, ,500.000 of which ls held by tbl8 bank as Treasurer of the Pub1!c Library of Kentucky to pay off all /(lfts to be awardea at the drawinl!". 

R. S. VEECH, Cashier. 
PRICE OF TICKETS. 
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for ,2,500 ; 575 for '5.000. No discount on Ie,s tban $100 
worth of tickets at a time. 

The drawIng wlll positively and unequivocally take 
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dressed to Gov. THOS. E. BRAMLETTE Agent Public Lll>rary of Kentucky. Loul.vllle. Ky. New York Omce. 609 Broadway, In charge of Major Thos. H. Hays. 

MIUlng Machines. STANDARD, UNIVERSAL. INDEX. CAM
CUTTING and PLAIN. In every variety, of unequlll· led design aDd llrst class workmanship. Send for lIIns. 

g,;'�'i::�lJ?fitn �¥r�:, :���lI��r\r..�fdJ!��w<� 

SCIENTIFIC AMERICAN. 
TERMS. 

one oopy, one year 
One copy. s\][ monthl 
One copy, tour ontha 
CLUlI BATES l Ten copIes, one year. each ,2. eo l Over ten copies, same rate, each 
One copy of Sclentilic American for One yeaT, and 

,5. (0  
1 . 50 1.�O 

25.00 
2.'!0 

one copy of engraving . .. MeB of Progress," 10. 0 
One copy of Sclentlne American for one year, 

and one copy of " Science Record," 
Ten copies of " Science Record," and ten copies 

tbe Sclentillc Americat: for one year -
(JL'UB PREMI'UMS. 

' .00 

85. 00 

Any perlon who Bends us a yearly club of ten or more 
copies, at the foregoing club rates, wlll be entitled to qne 
copy, gratis, of the large steel plate engraVing, " Men Of 
Progress. 

Remit by postal order, draft or express. 
The POBtalr8 on the Sc1entlllc American Is llve cent. per 

quarter. payable at the otnce where received. Canada 
Bubscrlbers must remit, with subscrlptlOl!. • cents extra 
to pay postal'e. 

Address all1e,.,,-and make all Post OlIIee orders or 
dralts payabl, • ., 

� &. GO • •  
87 " ABX ROW llBW YO;aX 

© 1872 SCIENTIFIC AMERICAN, INC



Ad'IJerti8ementli wm be admItted on tTtt8 page at the t'ate qJ 
tll1.00 per lIne for each Insertion. Engramngs mall 
head .advertiBetlientB at the same rate /Jer lIne by meas· 
uremtnt, a8 the letter·/Jre88. 

ASPHALTE ROOFING FELT. , 

A CHEAP, durable, and light permanent 

�d:1�s�lI�t�. 10rA��Il I!���v��ng��a::�neF!{�u:�� general Rooting materials. Descriptive Circular. Sam· pies, and Price List sent free. bbY E. H. MARTINk ,.!!) Maiden Lane & 9 Li erty St., New Yor • lYsANTED TO PURCHASE ASBESTUS In Its crude state. Samples and prices. Address 
61 Walnut Street, Room 27. PhIladelphia, Pa . 
Improved 
Animal 
Power, 

THE ATTENTION OF MANUFACTU· 
r.!�S o�nt�rm�W f�� �: '\;'::��':.;,d bWe�� ters patent. Send for Co.  eular. Address FRED. M. DELANO. 100 Griswold Street, Detroit, Mich. 

Extrao rd i nary 
PULLEY 

TURR I R GI 
-----0----

EXPOSITION BUILDING, l CINOINNATI. October 2, lB'l2. 5 WE, THE U til DERSIGNED, BEAR WITN!J:SS to the fact that a PULLEY THIRTY (SO) INCHES IN DIAMETER AND TEN (10) INCHES FACE OF ORDINARY HARD METAL, WAS 'fURNED-TWO CUTS BEING RUN OVER IT AND THE EDGES TRIM· 
HfJ>Af,� �OuRllnr:gl�M\�I:�ilfgltl:t1n��f Ji;,�: 
IlUlon bll the 

Niles Tool Works, Cincinnati, Ohio. 
The surface of  the pulley I s  extraordinarily smooth 

:��,?'g'it �?'il,: C::�t�:;�' ::Jc�!S e�':,�il�I�: r,.��,�� a�� tachments. It Is very evident that this machine, provl· 
�:re;�� :e�sSfs�Cb�I,�1� t�rUg�d�����;���n�i���t nent for this purpose. . We believe that this performance cannot be equaled by any other machine. 
B: �. ���trt.To�RHl':;i::T':��;�:y ;V��Jt�' 6;;,I 
w. H. DOANE. PREST. J. A. FAY & Co. , CINOIN' NATI, Omo. S. ll'iSMITH, OF LANE &; BODLEY. CINOINNATI,OHIO . OWENS, LANE & DYER MACHINE CO .. HAMIL' TON, OHIO. JOHN WEDGE. OF GRIFFITH & WEDGE, ZANlIS· VILLE, OHIO . 

THE GREAT 

Permanent Exposition 
AND 

Manufacturers' Salesroom 
OF 

NEW ORLEANS, LA., 

WAREHOUSES, ll.L , WAREHOUSES, 
CLOTHING } FREE-AN & BURR } CLOTHING 
NEW YORK. 138 and 140 Fulton St., New York, NEW YORK, 

THE STOCK for FALL and WINTER Is of uDJl.aralleled extent and variety embraCing all the most popular Styl .. and Fabrics 01' the Seasons In I!!UIT8, OVE RCOA'1'S, and C Lothing 01 every description for all classes and all ages. 
BUSINESS SUITS, $15 to $30, OVERCOATS DRESS SUITS,$20 to $40. 
BUSINESS SUITS, $40 to $50, $8 to $20. ' DRESS SUITS,$50 to.$70. 

BOYS'8VERCOATS, $ 5  to $10.0VERCOATS, BOYS' SUITS, $ 5 to $10. 
BOYS' VERCOATS, $15 to $25. $30 to $50, BOYS' SUITS, $15 to $25, mY Our facilities for Fine Custom Work are unequaled. Any garment made to measure at few hours' notice. 

COUl: TRY ORDERS BY MAIL promptly filled . FREEMAN & BURR'S SYSTEM . l' FOR SlILF·MlIASURlI enables parties In all parts of the conntry to order direct from them. with the certainty of receiving the most PERFECT FIT attainable. 
o RD ERS. {RULES for SELF-MEASURE, Samples of Goods, Price List, and Fashion Sheet, SENT FREE on application. . 

A. S. CAMERON & CO. , 
ENGINEERS, 

Works, foot 01 East 2Sd 
street, New York city. 

Steam PnmDs, 
��aJ'J�� to every possl· 
Send for a Price LIst. 

!h��f�t�s &jEl:r1p.ls'!v!1��e�':e�t! uel. Send for circulars. 
Asbestos Felting Co. 

Nos. 316, 318, 3Z0, 3Z2 Front St., N .\-. or Asbe.tos ln all quantities and qualities tor sale. 

Universal Wood Worker, 
. 

Horizontal and Upright Boring Machines. 

McBETH, B��lP:r�ilG'j,J�)"&��'iiamilton, Ohio. 

. . Bend for circulars . MURRILL II KEIZER, Bait • •  Md. 

TODD & RAFFERTY, M8Jl.ufacturers of Bteam Engines, BOilers, Flax. Hemp, Tow Bagging, Rope and Oaknm Maehlnery. Steam Pumps and Govern· 
g�:ct��fYS g�.I}:�<I;,c��r.�fot�l��r theN�,! fn�t�:8�: clal atte�oil to our new, !nlprove!..�table Steam il!n. �Ines. Warerooms. 10 Barclayst. works PaterRon.N. J  

L. W.Pontl---New Tools. 
EXTRA DAVY AID IlIIl'ROVJIl) PATTERlfl. 
LATHES, PLANERS, DRILLS, of all sizes ; 

MI1l1�e���'t:I:'�;�f':����t ���t:;r:'t..:��g:!; and Sliears 19r Iron. Ottlce and Warerooms, 98 Liberty st. ,New York ; Work. at Worcester, Mass. 
A. O. STEBBINS. New York. Alrent. 

IRON PLANERS, ENGINE LATHES, Drills. and other Machinists' Tools, of superior qual· Ity, on hand1 8'lld lInlshl'llE For sale 10IAJ'0r DescrlR-
1f3� �J. �eC:l;�;���on� BAVEN UFACTU • 

Send stamp for our new mus' 
��re i�W.��{\Ta�e;St�I?�: B U I L D E RS 

THE HEALD & SISOO 
p.; 

VR"REntS 
AND 

H A R D W O O D  L U M B E R. 
W ALIN..tTfM"X�bFc?A�\tlrllu:�t!J�W�tfRIAN ASH, 1>IRDSEYE & BLISTER MAP ..... etc. etc. 

ur Mahogany, Rosewood Cedar, etc. In boards, plank, and logs. La!'HQ and chOice stock at low prices. 
GEOKGE W. READ & VOJ> 

170 & 172 Uenter St .. New J(ork. 
M111 and Yard, 1M to 200 LeWiS, bet. 5th & 6th Sts. E.B. Bend for Catalogues and PrIce LIst. 

*** ONE PO UND OF 'tEETH SA WS 

2,000,000 FEE'l OF L UMBER. 

Malleable IroD. Having recently added to our works a Malleable Iron Foundry. we solicit orders for stated supplies of MALLEABLE IRON CASTING�. THE QUALITY OF WHICH WILL BE WARRANTED. 
. 

Being ourselves large consumers of a lIne quality 01 small castings, partlCu]'IIr attention wUl be given to that cia •• of work. MALLORY, WHEELER & CO. New Haven, Conn . ,  Oct. 1st, 1872. 

McNAB & HARLIN MANUFACTURING 
...L Co. , Manufacturers 01 

BRASS COCKS FOR STEAM, WATER, AND GAS. 
WROUGHT IRON PIPE AND FITTINGS. Illnstrated Catalogue and PrIce· list furnished on appll· cation. 56 JOHN STREET, NEW YORK. 

Always Roliablo. 
Wright's Double-Acting BncketPlunger 

STEAM ' PUMPS. 
Made by  the Valley Machine Co., 

EASTHAMPTON,Mau' 

� 
Gft�tW B':r�X'ltl!hd �r:g�I���es��e I�:s become a 0.. 

� 
i The Wheat Field of America ! 

Planters Merchants, and all Strangers, .:l 
visiting the city. � 

., Healthfnl Climate, Free Homes,Good Market .. 
ttl> The attention of MANUFACTURERS. MECHANICS Z and INVENTORS throu�hout the entire country, I. 0 called to the advantages of this Exposltlon,as a means of IS'! Introducing aud selJlng their pruducts In the qUickest, �� safest and most thorough manner. """" AU goods In the Exposition classified In Departments, and each Department in charge of experienced saleB� 

¥'�'1i s(}�%r!'i�l��ll:,*,ifcI?l�'BSITION ASSOCIATION, 

� THE NORTHERN PACIFIC RAILROAD 
� offers for sale Its Lands in Central and Western � Minnesota, embracing : 1. The best of Wheat Land ; 
.
� 2. Excellent Timber for the Mill, the Farm, and the FIre ; 
W S. Rich Prairie Pasturage and Natural Meadow, watered 

. by clear Lakes and running streams-In a Healthful 011· 
Exposition Building, New Orleans, L. 

A SSIGNEE'S SALE-Of a Valuable Man. ufacturlng Establishment, with 6 Horse Engine and Bol1er. Also, a FLrst Class Dwelling m the Borough of Columbia, Lancaster Co. , Pa. November 14, 1872. llullt tor CarrIage Manufactory. Would suit for any manufac 
t�:'fn �����;�va��ldlng l"'t' ��1ll'r':ll:��nA��I��e:he 

PORTLAND CEMENT 
OF the well known manufacture of John 

Bazley WhIte & Brotherl!r. �,?JldonJ for sale by JAMES BWU'lD, 50 ClIff St. , N.Y. 

The fact that this Shaltmg nas 75 per cent greater 
f!r�:r.��:d��:rtfi:���:Ct�)fI;'1:�:!s��':;o���;:'�l.ot�� are also the sole manufacturers of the ClILlIBlIATlID COL-
�m: ��stC�::,��� ���e�rn��c�l!tl�!fl'f!g:-:a���i! cation to JONES & LAUGHLINS. Try street. 2d and Sd avenues.Pittsburgh, Pa. 

190 S. Canal .t . ,  Chicago. IF' Stocks Of this Shal't1!!8' In · stan and tor 8Sle by FULLER DANA & FITZ Boston, Mass. GEO. PLAlJE & CO . . 126 Chambers street, N. Y. .f'IERIilE & WHALING.Mllwaultell,Wls. 

PATENT CENTRIFUUAL PUMPS, VERTICAL AND flURlZONTAL, 
ARE USED ALL OVER THE UNITED STATES and the Canadas, and also ill Great Britain. Send Cor our new Illustrated Pamphlet, containing hundreds of references to Ta.nners, Pauer-makers, Contractors Brick· makers. 1'l1stillers, etc. ,  w"lth 20 pages of the strong· est 80ss1ble testimony. (Ten palles of references.) 
�r��e H�At�����o� &�''F':if;��;'iillN� ire recent Louisiana State Fair, over the most celebrated Centr1fngal Pumps known In the UnltedSt"tes, lncludlng one from New Yark. As a Wrecking· pump, and a8 an Irrigator, It Is unrlvallell, both for cheapness and e1ll· clency. It also '!lakes a splendid Fire Pump. 

WIBB BOPE. 
J O H N  A. .  R O E B L I N G ' S  S O l 'n, 

IU..lf[J'J'AOTUBBB8. TDl!1'TOJl' • •• if. 

FOR Inclined Planes, Standing Ship Rigging Bridges, Ferries, Stays, or Guys on 1>&1'lc1u & Cranes. Ti1ler Ropes, Sash Cords ot Copper and Iron, Lightning 
�1ci';:W �l �J'se:or ��ia!:JtiY��fr:.en1°pfo��� circular, gI� price and other information. ifen3 for 
r:.:g����n co��::r:�:h�l�!��':��l:'���t�U8:' No. 117 Liberty street. 

No. 1 Ferry Street. corner 
Gold Stl'eet, New York, 

lIlANU1O'AOTUBlIBS OJ' 
Patent Movable-Toothed 
CIRCULAR SA is, 
Patent Perforated 

Circular , Mill ,  
AND Cross-cnt Saws. 

IF' Send fO;-V;SCrlPtlve Pam· phlet. 

mate, where Fever and Ague 18 unknown. 

Grain can be shipped hence by lake to market .. s 
cheaply as from Eastern Iowa or Central Illinois. ears 
now run through these Lands from Lake Superior to 
Dakota. Price of land close to track $4.00 to $6.00 per 
acre ; further away, $2.50 to U.OO. Seven Years' 
Credit I Warrantee Deeds ; Northern Paclllc "-30 
Bonds, now senlng at par, received for land at '1.10. 

No other unoccupied Lands present such advantages to 
settlers. -

SOLDIERS under the New Law (March, 1872) get 
160 acres FREE near the railroad, by one and two years' 
residence. 

TRANSPORTATION AT REDUCED RATES 

furnished from all principal pOints East to purchasers of 
.Ral1road Lands, and to Settlers on Government Home· 
steads. Purchasers, their wives and chl1dren, carried 
free over the Northern Paclllc Road. Now Is the time 
for Settlers and Colonies to get Railroad Lands and Gov· 
ernment Homesteads close to the track. 

Send tor Pamphlet containing full Information, map 
and copy of New Homestead Law. Addre.s : 
LAND DEPARTMENT, NORTHERN PACIFIC RAIL· 

ROAD, ST. PAUL, MINN . . 
OR 23 FIFTH AVENUE, Cor. 9TH ST. , NEW YORK. � Union Stone Co. , . Patentees and :Manufacturers 01 

EmeryWheels & EmeryBlocks In sIze and Form to Suit vhrlous Mechanical Uses ' . GRINDER� SAW GUMMERS, DlA. . MOND TuOLS, and WOOD'S PA· TENT KNIFE· GRINDER, For Planing. Paper Cutting, Leather Splitting, and all 
other Lon� Knives. 
OFJ'I01I 29 KILBY STlIlIlIT, Boston, Mass. , � 98 LIberty Street, New York. 
BlIANOB OJ'1O'I01IS 5 502 Commerce Street, Philadelphia. 

pr Send for Olrcul"r • 

[N OVEMBER 9. ( 872 
PETER COOPER'S 

Rofinou Noats' Foot Oi] 
FOR FIRST CLASS MACHINERV. ' --0- -" 

It contains no � or 8Qld. and Is warrantedj)"i'lr"e and eWl \¥o�:a�:s:t W�� �\irllng SUp. New York. 

THE adoption of new and improved applica tlons to the celebrated Leschot's patent, have made 
i!'&�'kdW1:dt1WG�llh:�aPJ��I'i,:BegV:ic��.1;t�noJ economy are acknowledged bol£' In this country and Europe. The Drill. are built of various sizes and pat· 
�'i¥�bn Wf.l:' :rfHlJi\(Wj:I�1f1f�iik'r�l�rtrt�� UTE In hard roc are=da ted to CHANNELLING GADDING, S T ELLING and open cu work .. als� to :BO G .FOR TESTING THE VALuE 0 .. · M ND.QUARRIES. TEST CORE 
lr�'f ert't�r8�th 8fe�': ������s�:i���.at ��:P:<i durable In construotlon. Never Deed sharpening. MaDufactued bv 

THE AMERICA." DIA.MOND DRILL CO., 
No. 81 Liberty St., New YorK . t· LUBRIOATORS. 

DREYFUS' celebrated SeU-act. Ing Oilers. for all sorts of Machinery and Bhattlng, are reliable In all seasons, savin 7i)-9Irper cent. The Self· acting Lu. '  brlcaf"r for Cylinders Is now adopted by overSO R.R. 1n the U.S. , andby hunilreds 0 
'. " �ittWfl :'WlMh-J��1'Mt�i\'Jt;c31.�';i.'i-

The Tanite 00., 

THE T AMITE OO.'S 
EMER Y WHEEL S. and EMER Y 

G RINDING MA O HINES 
Are kept In Stock. and sold at Factory Prices, by 
SMMP§'��K�. i;�g���Nit�l¥'bhot '{V5'1"ks��f:.fi�! naf1 � M. GHRISKEY. 50s Commerce St . ,  Pblladelphla ; 
Ii: INt�EJ'�EttJ:M�tl:o�'; ;S£� �: '}il*'lldT¥,�a 6�:, Moblle ' HAWKINS & DODGE, Newark. N .  J . . and E . ANDREWS, WllUamsf,0rt, Pa. C. BLACK & CO . •  Ham· 1l1if'Jh?�iN1�\"1:'t���::�� tl'::n�fe�dfn New York or New Eng.l�a�n�d�. ____________________________ __ 

THE TANITE CO, do not Exhibit or 
Compete at any Fair in the United 
States this Year, 

J US T  P UB.'L I S H E D ,  
, .A. TBBATlJlE ON . . 

WOOD WORKING MACHINERY, With over one hundred plates aud engravln/iis of J£ngllsh, French, anlt American Machines. With a JI1story 01 the Orij!ln and Progress of Wood Machine M anufac· ture since the Year 1790. 
fr�o�of: YI��g���JSt�ii�l�tE'ifrl't�t���\;r�;:lhs��J Street, PlilfadelPhla, Sole Agent f9r the United States. 

STEAM BOILER AND PIPE 

COVERIRG 
: . � . I • " . , ' I ·  • I : . 

• ' . • , ..  � '" I • .. • • •  

L E F F E L I MPROV E D  D O U B LE T URBINE 

WAT E R  WHEE L .  
6 0 0 0  I N U S E . 

N EW W H E E L BO O K  1 5 � PAG ES,FO R 1872  

S E N T  F R E E  
JAMES, LEFFEL&CO.SPR I NGF I ELD,O. 
"8 1 09 LI B E R T Y  S T. N E W  Y O R K C I TY. 

To SHIP BUILDERS-A Gentleman with 
a thorough practical and theoretical knowle� ge of Iron Ship BuHdlng, wishes for an Engagement as Super· Intendent, or head Draughtsman In a S\jlpyard or other Iron WOrKs. HI/iihest References. &c. Sneaks German. Address A. F . •  5 Bath Street, Liverpool, England. 

KEEP YOUR BOILERS CLEAN. 

A N T I  LA M I NA 
prevents and removes Bcale In Steam Boilers-does not Injure the Iron. In use over lIve years. 

J. J. ALLEN. Patentee, Philadelphia, PR. 
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