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THE BESSEMER PROCESS IN AMERICA. 

One of the most important improvements in the 
mechanic arts that has been made in this country 
is the Bessemer process of making steel. Iron is our 
most abundant and valuable metal; it performs an es­
sential part in all the arts and in nearly all the ope­
rations of life, and if we were deprived of it the num­
bers and condition of mankind upon this earth would 
be materially changed. When the Bessemer process 
was first announced it seemed to uS that so radical a 
reform in the methods of working iron was destined 
to produce great results, and we have taken pains to 
spreadbefore our readers full accounts of every step 
in the progress of the in­
vention, with illustrations 
of the apparatus em­
ployed, 

It will be remembered 
that on a trial of interfer­
en�e at our Patent Office, 
between Mr. Bessemer and 
William Kelly, of Eddy. 
ville, Ky., it was decided 
that Mr. Kelly was the 
prior inventor, and a pat. 
ent was accordingly issued 
to him on the 20th of Jan. 
uary, 1857. Subsequent. 
ly, on the 12th of July, 
1859, a patent was granted 
to Christian Shunk, of 
Canton, Ohio, who claims 
to be the very first in. 
Yentor of the Bessemer 
process in the world. Mr. 
Shunk has obtained sev­
eral reissues, aud, when 
we last saw him, seemed 
full of determination to 
t'nforce his claims. 

�ht Jritntific �nttticau. 
conducts it to the center of the disk next below, 
when the process is repeated, each disk being pro­
vided with its tunnel. The grain is thus separated 
and exposed freely to the current of air which as­
cends perpdually through the tower. 

Bodge's Grain and Seed Separator was also shown 
in operation. This compact and efficient machine 
was illustrated and described on page 278 of our last 
volume. A few quarts of mixed grain and seed were 
poured into the hopper, and the handle was turned 
two or three minutes, when the seed was found com­
pletely separated, ellch kind in its proper receptacl"!­
oats in one vessel, hay seed in another, peas and 
corn in another, large wheat in another, small wheat 

A wealthy firm of iron 
manufacturers in 'l'roy, N. 
Y.,Messrs. Winslow, Gris· 
wold &; Holley, have ob· 
tained rights under Mr. 
Bessemer's patents in this 
country, an'l have com 
menced the manuacture. 

MESSRS. BROWN'S ENGINE.···SEE FIRST PAGE. 

Mr. Holley, an educated and able civil engineer, visited 
England, and learned the process from Mr. Bessemer. 
At the last meeting ot the Polytechnic Association, 

Mr. Holley read a long paper on the Bessemer pro­
cess, giving the same statements that have already 
appeared at length in our columns. He, however, 
presented one fact that is new and interesting. In 
erecting the works at Troy, several minor improye­
ments were made, and one of considerable importance; 
that is, the use of a cupola furnace in place of a re­
Yerberatory for melting the iron. As one pound ot 
coal will melt two pounds of iron in a reverberatory 
furnace, while it will melt from eight to thirteen 
pounds in a cupola, the change effects a material 
economy in the manufacture. 

This prompt effort to effect improvements in the 
process and apparatus, suggests the long series of 
inventions which are, doubtless, destined to accom­
pany the development of this great manufacture in 
this country. We hope that in this deYb]opment our 
American inventors-those who have already secured 
patents, and those who hereafter may secure them­
wrI receive the full share of profits to which they are 
justly entitled. 

EXHIBITION OF GRAIN DRYERS AND SEPA. 

RATORS,-TO MERCHANTS. 

On the 13th inst. several machines for drying and 
separating grain were exhibited at the Produce Ex­
change building, in this city 

R. Heneage's Patent Grain Dryer, made by W. H. 
King, 0, Buffalo, N. Y., was among the number, and 
is an ingenious machine. An octagonal tower has 
in its axis a vertical rotating shaft, which carries a 
series of horizontal, circular, metallic disks, perfo­
rated with Rmall holes. The grain is poured gradu­
ally upon the center of the upper disk, when it is 
carried by centrifugal force to the edge, and thrown 
off; it is caught by a tunnel of wire gauze, which 

in another, and, finally, the refuse wheat and chess in 
another. The separator was very periect in its 
operation, and the machine attracted liuch attention 
from the large crowd of grain dealers present. 

MISCELLANEOUS SUMMARY. 

THE engines of the Bellerophon English iron-clad 
were guaranteed to make 70 revolutions per minute, 
with a pitch on the screw of 22 or 23 feet. With all 
the boiler power it was impossible to get more than 
58 revolutions, but at this velocity it was stated that 
the" llrag" of the screw was so great the contract 
could not be complied with. It is, therefore, pro­
posed to put in "another screw," which means a 
finer pitch, we suppose, when the required velocity 
will be had. 

A MANUFACTURER FINED FOR MAKING FALSE RE­
TURNs.-The Gloucester l'elegrapl. states that a man­
ufacturer in Manchester, Mass., has been heavily­
mulcted for making false returns of the amount of his 
business. An investigation showed conclusively that 
some eleven monthly returns did not show a true 
statement of his business, andhe was assessed $1,200 
extra, to coyer the deficiencies, and fined $1,200 lor 
making fraudulent returns. 

THE operations of the Nayal Academy at Annapo­
lis have been resumed, under the superintendence of 
Re'ar Adm!ral D. D. Porter, assisted by a large num­
ber of young naval professors. There has also been 
added to the professorships a Professor of Steam En­
gineering, in the person of Chief Engineer W. W. 
Wood, United States Nayy, under whose instrnctions 
the naval cadets are to be taught steam engineer­
ing. 

THE New England States pay about fifty millions 
a year to the Goyernment in internal revenue taxes. 
Of this amount Massachusetts paYi! nearly thirty 
millions, which shows the wonderful prosperity of 
that State. 

© 1865 SCIENTIFIC AMRICAN, INC. 

--- . - .. -.----- - .. - --!!----___ __ ::ze 

"HARPERS' 'WEEKLY," of Oct. 14th, contains a 
picture entitled, "The attempted e�cape of Doctor 

Mudd from the Dry Tortugas," sketched by a passen­
ger on board the steamer. In t!:tis en graying the 
Doctor is represented as having crawled into a rifled 
gun, and is detected therein by his heels sticking 
out. There are no rifles in existence a man can 
crawl into, so the passenger on board has taken 
some liberties with the fact. 

BUFFOX combined plane glass mirrors only 6 inches 
by 8 inches, and with 40 set on fire a tarred beech 
plank, 66 feet distant; with 98 at 126 feet, with 112 at 
138 feet, with 168 at 200 feet; and he melted metals 
at 30 or 40 feet. 

THE middie of the center arch of Southwark Bridge 
rises one inch in the heat of summer, and the effect 
of a gleam of sunshine on the Britannia Bridge is im­
mediately perceptible-

THE resistance of the air to a cannon ball of 2 
pounds weight, with a velocity of 2, 000 feet per sec­
ond, is more than sixty times the weight of the 
ball. 

FEET WAsH.-The feet of some persons naturally 
evolve a disagreeable odor. Wash them in iVarm 
water, to which a little hydrochloric acid or chloride 
of lime has been added. 

IN dry air at 32° sound travels 1,090 feet per 
second, and one foot more for every degree of the ther­
mometer. 

A FIBER of silk a mile iong weighs bnt 12 grains, 
so that there are 583 miles of fiber in a pound ayoir­
dupois. 

THE magnesium light is found to be sufficiently ac­
tiye to determine the combination of hydrogen and 
chlorine. 

SILVER can be beaten into plates of which 110,000 
make an inch, and drawn into wire of the 13th of an 
inch, sustaining 137 pounds. 

VEGETABLE ivory may be colored almost any shade 
of purple by the more or less prolonged action of con· 
centrated sulphuric acid. 

IIf. AUPIN has determined the presence of silver in 
the water of the Dead Sea; a tun of the saline residue 
contains seven grains of the precious metal. 

IT is reported that Lieut. M. F. Maury, who ran 
away from the National Observatory at Washington 
in 1861, has migrated to Mexico. 

A PLAIN glass miror reflects '5,352 of 1,000 rays-the 
quicksilver reflects two· thirds. 

FIYE THOUSAND men (infantry) in two ranks, and 
formed in line, extend a little oyer one mile. 

SPENT tan is sometimes substituted, with excellent 
results, for charcoal in blasting powder. 

THE disease which has been attacking the cattle of 
England has appeared also among the sheep. 

THE trial between the Winooski and Algonquin 
was renewed on Tuesday the 17th inst. 

IT is said there will be no transit of Venus till De­
cember 8, 1874, and no other till 2004. 

THE part of the spectrum where the greates� heat 
preyail� is found to be the center of the yellow. 

DR. RICHARDSON states that catarrh is induced by 
ozone. 

A PLATINUM wire of the 13th of an inch will sus­
pend 274 pounds. 

A CUBIC inch of mercury at 62'30 degrees weighs 
3,425'35 grains. 

WATER heated in a strong closed vessel has melted 
lead at 612 degrees. 

SEA water is boch salt and bitter at the surface, 
but only salt in its depth. 

THE organ was invented by one Ctesibius, a barber, 
of Alexandria, about 100 years B.C. 

A CONVEX lens burns at 25 feet under the �urface 
of the sea in a diving bell. 

TIN wire, the thirteenth of an inch in thickness, 
sustainA 34'7 lbs. ; a lead wire but 28 lbs. 

SOLID carbonic acid sinks the spirit thermometer to 
1620 Fah. below zero in two minutes. 

THE ascending power of a balloon with hydroger' 
gas to one filled with coal gas is as 15 to 11 nearly. 
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NClratlve Slip. 

This peculiar action of the screw has been noticed 
to a I1;reat extent in the trial of the New English iron­
clad ship Bellerophon, and the Times thns speaks ot' 
the phenomenon:-

The trials of the Bellerophon have resnlted in one 
of the mosl extraordinary phenomena ever developed 
since the introdnction of steam. For three days in 
snccession this ponderous ship has been steamin!! 
abont at tbe entrance to the Thames and Medway 
nnder circnmstances for which all the science of the 
day vainly attempts to account, and whicb b'1files 
those who have designed, built, and pnt engines into 
the ship, no legs than the nautical gentlemen who had 
charge of her dnring her trials. In technical language, 
the phenomenon in qnestion is denominated "nega· 
tive slip," bnt in common parlance it is spoken of as 
a case of the ship overrnnning the screw, which, in 
tllis instance, has occnrred to ali altog;ether unex­
ampled degree. We may state the case in the simplest 
manner to the general reader by saying shortly that, 
althongh thronghont tb.e trials of this ship, while the 
screw propeller which dr',es her has been itself ad­
vancing with a speed 1.J .. lely, if at all, exceeding 12t 
knots per honr, the ship herself has been speeding 
through the water at a rate of l3i knots. If a 
pheLomenon of this nature bad occurred with a light 
vessel, constrncted with exclnsive regard to fleetness, 
it wonld obvionsly have been a singnlar circnmstance, 
bnt for it to happen with an iron ship of war of the 
stontest constrnction, covpred with the most pon­
derons armor ever yet applied to a sea-going ship, is 
a most unexpected and nnaccountable circumstance. 
The engines put in'o her are designed expressly to 
revolve rapidly, and the ship was taken down the 
river on trial with the nnderstanding that the screw 
wonld have tnrned ronnd about 70 times per minnte. 
thus developing 6,000 indicated horse-power. Instead 
of this, to the astonishment and disappointment of 
everybody on board, and of no one more than the 
engine-makers themselves, the drag of the fonr-bladed 
screw was fonnd to be so gleal, that not eVPll 60 
revolntions could be secured, even when all idea of 
nsing the steam expan�ively was abandoned, and it 
was allowed to rnsh with fnll force illto and throngh 
the cylinders. A. great waste of steam was thus, of 
course, occasioned, and, conseqnently, scarcely 5,000 
horse-power, instead of 6,000, was developed. The 
wonder is that under snch circnmstances the high 
speed of 13i knots was attained, and the fact that it 
was is the best possible gnaranty that a speej of 
more than 14 knots will be secured in this remarkable 
ship when tic full power of her engines has been de­
veloped with a difl'erent screw. The peculiarity of 
the screw at present applied to the ship is not limited 
to the nnmber of its blades. Each of these four blades 
is formed with two surfaces stalJding at an angle of 
inclination to each other, in order that each half of 
it may impart a different velocity to the water, some­
what npon the principle ot the differential screw pro· 
peller invented many years ag-o by Professor Bennett 
Woodcroft, of the Great Seal Patent-office. The 
Bellerophon's screw really has eig�t blades, in fact, 
arranged in fonr pairs, and as the diameter of the 
whole is no less than 23 feet 6 inches, the drag which 
it puts npon the engines mnst be trnly enormons. 

is its action, and 'Vice 'Versa. I think that an ordi­
nary fan worked like a screw propeller would pro­
duce some motion on a vessel; it would at least be 
an interesting experiment; 

Referring to the negative slip of the Bellerophon, 
"X," in the Times, says that he has experienced it 
considerr.bly in large steamers with four bladed 
screws, and the reason he assigns for it ia tbat the 
screw propels a larger body of water from it tban is 
required to overcome the resistance of the vessel in 
passing through the water at the same sp6ed as the 
screw, and that the vessel mnst therefore pass through 
a greater space of water than is due to the travel 01 
the screw to snpply the snperabundance of water 
thrown backward by it. This, of course, involves an 
'.ncrease of speed of the vessel in proportion to the 
increased quantity of water reqnired to snpply the 
screw, 

Manufacturinlt" Items. 

AMERICAN THREAD.-Willimantic is thoroughly 
bnsy jnst now, in common with all mannfactnring 
places. The Linen Company, whose threads are of 
world-wide reputation, employ 1,200 hande, putting 
np four thonsand dozen of spools a day. They have 
just bnilt a new mill 250 feet long and five stories 
high, and snb-let several small factories to tribntary 
manufact'Jres. Mr. A. B. Burlesson is superintend­
ent. The Duck Co. employ 50 hands, make 30,000 
yards of warp a week, and pay $900 tax per month. 
The Dunham 00. make 11,000 ponnds of thread a 
week fol' tbe Linen Co., employing 50 hands and pay­
ing $900 a month as tax. The Hop River Warp Co. 
do bnsiness on the same scale. Mr. W. C. Jillson is 
agent for these three concerns. 

COTTON 1[ANUFACTUREs.-There are five cotton 
mills at Holyoke, Masr., including a spool cotton mill 
of 18,432 spindles . The nnmber of cotton spinales is 
78,240; the qnantity of cotton consnmed, 1;275,582 
ponnds; valne of stock nsed, $1,569,238; nnmber of 
yards of cotton cloth made, 5,049, 141; capital in­
vested, $1, 740,000; nnmber of hands employed, 945. 
In the spool cotton mill 315 hands are employed, and 
457,706 dozen-Bpools made, worth $503,476; capital 
employed, $600,000. The Holyoke Machine Works 
employ 60 hands, and make $50,000 worth ot work 
on a capital of $30,000_ The four paper mills use 
1,966 tuns of stock, worth $491,655, and make 55,-
284 reams of writing paper and 1,073 tuns of other 
kinds, employing 330 hands and a capital of $290,000. 

WIRE CLOTH.-The Clinton (Conn.) Wire Cloth 
Company, nnder the management of C. H. Waters, 
Esq., are now making, by patent power looms and the 
latest improved weaving machinery, wire cloths ot 
every kind, finish and mesh, amI tar snperior to any 
made by hand looms. Their patterns are of all tex­
tures, from the delicate wire ganze, to the galvanized 
fence, protecting onr honses from mnsketoes and 
our gardens from intrusion. Wire fencing is maae 
a specialty by them, being coated with a thick wash 
of zinc. In all their manntactures the wire is snb­
jected to so gre'1t a strain in weaving, that all stretch 
is taken trom it, and a perlect mesh is formed, in 
connection with a level surface. Their cloths, which 
are of standard worth, are lurnished to the trade 
at less prices than when produced by the old methods. Mr. T. Moy writes to the Mechanics' Magazine as 

follows:- RAG BOILERS.-At the Fort Pitt Boiler Works, 
The recent trialS of the Belleroplwn have proved there are in proces2 of construction two rotary cylin­

that this vessel. with a four-bladed screw, has what del'S, for the nse of the Pittsburgh Paper Mannfac­
is called negative slip. While the screw advances at turing Company, whose mills are to be located at 
a speed of 12t knots, the vessel goes at the rate 01 Brighton. These cylinders are each 6 feet in 
13i knots; and, as this phenomenon remains un ex- diameter, and 22 feet long, and are being made of 
plain ed, I will venture to offer an explanation which iron three-eighths of an inch thick, joined with three­
I have long believed to be the true one. It is quite quarter inch rivets. They are 

.
to be the receptacles 

certain that no paddle-wheel steamer ever went even oj rags, 2nd as they revolve receive a constant volnme 
so fast as the wheels revolved, and therefore all slip 01 steam, which, with the motion, converts the rags 
with paddle-wheel vessels is positive. This being! into pulp, which �s dischar�eu. into another . vessel 
the case, negativ8 slip can only arise from some pe-l pre.paratory to ?emg made l�tO pa�er. The I:on of 
cnliarity in the propeller. The four-bladed screw of whwh these cylmders are hemg bmlt was subjected 
the Bellerophon acts a'.'l an ordinary screw is snpposed to a teGsile test of 60,000 ponnds to the sqnare inch. 
to do in driving the vessel forward, and a cylinder of A NEW steam machine has bp,en introdnced into 
water is driven aft by its action as a screw; bnt it the steam saw-mills in Chatham dock-yard, alJd has 
acts also as a fan, driving ontward a qnantity of been fixed in the millwtight's shop, for the present, on 
water by its centrifugal action; and, the ve�sel being trial. It is the palent of Mr. Zarnacott, engineer, 
in motion, this extra quantity of water comes from I Leeds, and is termed a saw-sharpening machine. It 
forward ot the screw, and entering near the center is I is fitted with two patent grinding wheels, suitable for 
driven ontward at right angles to the screw shaft. I' sharpening circular saws up to five leet in diameter, 
The more blades the propeller has, the more fanlike < alld web saws of any length, wtthQut having the teeth 
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to finish or top with files. The machine seems, from 
its present working, likely to be adopted by the Gov­
ernment. 

THE shoe business is reported more active than at 
any known period. During the past year 3,2Ul,560 
pairs of boots and shoes have been m'ldp in 'he town 
of Haverhill, Mass. The gross value of stock n�ed 
was $2,496, 260; valne of boots and sllOes mannfac­
tured, $4,002,787; capital invested, $704, 700. About 
fonr thonsand hands were employed. 

PERCUSSION CAPs.-The American Flask and Cap 
Co., at Waterbury, Conn., employs 200 hands, and 
pay a yearly revenlle tax of $25,000. They make 
2.500,000 percnssion caps per day, which is more 
than is made by any other manufactory in the country. 

A NeW' Car for Carrying Oil. 

We were shown recently, at the boiler yard o f  
W .  W .  Wallace, on LocUi;t street, i n  the Ninth Ward, 
a npw car, the invention or J. F. Keeler, E3q., for the 
pnrpose of transporting bulk oil, which bids fair to 
become a popnlar institntion when introduced. The 
car is twenty-five feet in Ipngth, by eigHt in wiutb, 
and resembles very mnch in appearance an ordinary 
box car, with the excrpt;,)n that the bottom or tank 
is ronnded, ha,ving1 DO Rlc'Lpe of a U. IG is constrncted 
of three-eighth-inch wrought-iron plate9, firmly rive�ed 
together, and well stayed and braced by means of 
angle irom. The capacity of the tank is eighty bar­
rels. WiLhin two inches ot the top plates i� a bIf­
inch board roof or top, fastened to the brcLces loy 
means of boUR, which is S1 firmly joined tog-ethc" as 
to prevent, when the car ia filled and in matio!), the 
surging of the oil, but which permits it to expand, 
and thus reduces the quantity of gaEl, which other­
wise wonld be formed. Tile tank is fillefl from the 
top, by means of two cast-iron pipes, one on each 
Side, and is drawn off from the bottom through two 
valves, one in Ilach eod. The npper portion of the 
car is of sheet iron, and is intendeu. to be nsed for 
the transportation of light packages. The fioor of 
the car rests on sleepers, about an inch in thickness, 
and is so arranged that thp air can pass freely nnder 
it in any direction. This wili permit the escape of 
any gases which may penetrate through the iron 
coverine; of the tank, and prevent the dama�e of 
the gO::Jcls in the box al)oV'e. The car will NSt on or. 
dmary spring trucks, and when comphlted will not 
exceed in weight the box freight cars now in use.­
Fittsburgh Cltronicle. 
------------------

Balanced RUdders. 
The largest iron-clad ship in England has a balanced 

rndder, and its performance is tbns spoken of by the 
London Times:-

The adoption of the balanced rndder on board a 

vessel of the Belleroplwn dass was, at first, consid­
ered to be a donbtful experiment, but the results of 
the trials made were, in the highest degree, satisfac­
tory. With the helm at port, and the angle ot the 
rndder 32 deg., the helm was put over in fonr 
turns by eight men in 23 seconds, and the complete 
circle accomplished in 4 minntes 30 seconds, and the 
half circle in 1 minute 50 second�, with the helm to 
starboard the rndder was brought to an angle of 
37 deg. by eight men in 25 seconds. The value of 
the balanced rudder in a vessel 01 the Beller-opTwn 
class, which is reqnired to steer readily to eilable her 
broadside battery guns to be worked with advantage, 
will be apparent when, in the case of the Warrior, 
the average time in making the circle is eight 
minutes. At the close of the experiments with the 
steering gear, it was decided to abandon the furLher 
trials till the foHowing day. 

LARGEST VINEYARD IN THE WORLD.-It is said that 
the Bnena Vista Vineyard, in Sonoma County, Cali­
fornia, is the largest in the world. Ii consists of 6,000 
acres, with 272,000 vines planted previons to 1865, 
and 700,000 planteJ or to be planted this 3 ear. Last 
year the yield was 42,500 gallons of still wine, 60,000 
bottles of sparkling wine, and 12,500 gallons of brandy. 
One hnndred men are constantly f'mployed, and dou­
ble that nnmber during the vintage. There are 8, 000 
fruit tree�, and large varieties of grapes. 

IF we are ever dependent on America tor coal, it 
would require abont 1,200 colliers of the size of the 
Great Eastern to maintain onr present snpplies only. 
-London Engineer. 
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