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Annual of Scientific Discovery. 

PAPER-The .I1nnual of Scientific Discov· 
ery for 1855, edited by Prof. D. A. Wells, will 
soon be issued by Messrs. Gould & Lincoln, 
of Boston, and will contain a great 'variety 
of useful and scientific matter. From the 
proof sheets we copy the followil!g extract 
of an article on paper making in the United 
States, a subject of very great importance at 
the present moment ;-

The enormously increased consumption of 
rags and other materials used in the manu
facture of paper, with the consequent in
creased scarcity of the raw material, and the 
enhancement of the price of paper, have 
caused much attention to be given to this 
subject, both in England and the United 
States, during the past season. Efforts have 
accordingly been made to introduce new 
materials to serve as paper stock, to im
prove the method of working old materials, 
and to diminish the cost of the mechanical 
operations. The cause of the scarcity of 
paper-stock, in spite of an increased demand, 
would appear to depend on the circumstance 
that the raw material of paper-making is, in 
reality, the prod uct of the wear and tear of a 
substance of very advanced mauufacture, 
and depending for its quantity on the collat
eral causes which produce a greater or less 
activity in the latter. Hence, the stoppage 
or partial suspension of cotton and other 
textile manufactures is sufficient to account 
for occasional, and especially for local, 
scarcity. 

We find that there are, in the United 
States, 750 paper-mills in actual operation. 
A llowing 4 engines to each mill, and calcu
latingthat each engine will make 300 pouuds 
of paper a day, the quantity of paper made 
in the year will be as follows;-

Number of mill a, 750 ; number of engines, 
3,000 ; number of pounds of paper per day, 
900,000 ; number of pounds of paper in the 
year, allowing 300 days to the year, 270,000 
000; value of this paper at 10 cents a pound, 
$27,000,000. 

It is estimated that one and a-half pounds 
of rags are required to make one pound of 
paper. Adopting these data, we find that 
405,000,000 pounds of rags are consumed in 
one year; their value, at 4 cents a pound, 
being $16,200,000. 

The cost of labor is 14 cents upon each 
pound of paper manufactured, and is, there
fore, $3,375,000 a year; and the cost of labor 
and rags united is $19,575,000 a year. 

The cost of manufacturing, aside fromrags 
and labor, estimated from addingtogetherthe 
cost of felts, wire· cloth, bleaching powders, 
fuel, machinery, interest, and fixed capital, 
insurance expenses, &c., we find to be $4,-
050,000. Adding this to the cost of rags and 
labor, we find that $23,625,000 is the total 
cost of manufacturing paper worth $27,000,-
000, a measure of profit by no means unreas
onable, and which might even be consider
ed small, were not the manufacture compar
atively free from those sudden changes that 
affect the manufacture of cloth and metals. 

Light as we may esteem it, there are few 
branches of business of more importance than 
the rag trade. No other country in the 
world, strange to say, is more dependent up
on rags than the United States; and this is, 
in a great measure, attributable to the im
mense consumption of paper in the publica
tion of newspapers, magazines, and works of 
all kinds, besides what is used for commer
cial and mercantile purposes. 

For the four years, 1850, '51, '52, '53, tke 
quantity of rags imported into the United 
States amounted to 97,846,035 pounds, cost
ing $3,262,000, or about 3t cents per pound. 

In 1850 we imported rags from nineteen 
countries; in 1852 from thirty·two ; which 
increment seems to have arrived near the 
ultimate limit. 

Italy seems to be the great source of su p
ply. In 1850 we obtained nearly half as 
many pounds from there as from all other 
places, while the amount paid exceeded half 
the whole sum. In 1851, the quantity and 
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price of Italian rags only exceeded one-third 
of the amount by a trifle. 

In 1853, there were 304 paper-mills at 
work in England, 48 in Scotland, and 28 in 
Ireland.. The duty (three half-pence per 
pound) amounted to upwards of £925,000, 
so that the annual value of paper manufac
tured in those countries could not be less 
than £3,700,000, the average value of paper 
being estimated at sixpence per pound. 

France, with a population of 36,000,000, 
turns annually into paper 105,000 tuns of 
rags. Of these 6,000 tuns are imported. In 
tha t country the exportation of rags has 
been prohibited by law since 1850. 

England, with 28,000,000 inhabitants, re
quires y early 90,000 tuns of rags, 15,000 of 
which are imported. 

The consumption of paper in the United 
States is said to be equal to that of England 
and France added together. There are used 
here 6,000 tuns of straw for wrRpping paper 
and paste boards, and during the last few 
years the importation of rags has averaged 
10,000 tuns. 
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FIG. 45. 

On January 8th, 1851, Edward Neely, of 
Savannah, Ga., obtained a patent for a ro
tary reaper, embracing three claims relating 
to the suspending of the cutting ring, and 
the method of raising the cutter over ob
structions, and guiding the machine; (see 
claim, paga 142, Vol. 6, SCI. AM.) On the 
5th of Feb. following a patent was obtained 
by Sidney S. Hurlbut of Racine, Wisconsin, 
embracing two claims, the object of the 
whole point of the-invention being embra
ced in a method of conveying the cut grain 
from the sickle, and weighing it in bunches 
of a uniform weight, then depositing them 
upon the ground, ready to be bound. 

The annexed figure (45) being a front el
evation of the weighing machinery. W is 
one (the top ene) of two movable rods to 
receive the grain as soon as it begins to as
cend the inclined plane, and they press upon 
the grain until it arrives at the weigher; d 
are levers whose fulcra are at i. The weigh
er is divided into three compartments, X. 

It may be made of light sheet iron. Upon 
the front end of the weigher are stops, a, 

and curved guides, Y. Z is a roller intend
ed to relieve stop, a, from the catch, as soon 
as the weighter, X, has received, enough of 
grain to form a sheaf, and to cause it to grav
itate below the end of the catch. The 
weigher being a broad cylindrical receiver, 
with the chambers, X, after it has descended 
until it is below the roller, z, immedi
ately revolves one-third of its circumfer
ence, deposits a sheaf, and resumes its prop
er position by the weight, b, which pre
ponderates, and it is again arrested by the 
next radial stop, a, coming in contact with 
the catch, whieh holds it in position until 
the next cell, X, below W, receives its pro· 
per quantity of cut grain to form a sheaf, 
when the weigher relieves itself as before, 
carrying down and depositing the succeeding 
bunch. It is thus a self-acting rotary bund
ling and weighing apparatus, combined with 
tl;!e cutting and conveying machiney. C· is 
one of two stationary arms, one is made 

fast to the front, and one to the rear end o£: the 
frame ; the ends of these act as fulcraJor 
the levers, d. In the upper end of these 
levers the journal of the weigher revolves; 
i, is a pin, on which these levers are hung at 
their middle, and their lower ends are let 
into the bar, e, which extends across the en\!. 
of the frame, from the middle of which the 
forked rod descends, and is attached perpen
dicularly to the balance beam, g. This 
weigher, with its contents, can be regulated 
so as to make a sheaf of any desired size or 
weight by simply sliding the weight, b, in or 
out-nearer or further from the end of its 
lever. A ratchet and pawl are employed to 
make this rotating weigher always revolve 
in the direction of the arrow; (see claim on 
page 174, Vol. 6 SCI. AM.) On May the 20th 
following, W. Watson, E. S. Renwick, andP. 
H. Watson, of Washington, D. C., obtained a 
patent, the object of the inventors being to 
cut, rake, and bind the bunches by automa
tic movements. The patent embraces six 
claims; (see page 294, Vol. 6, SCI. AM.) On 
June loth, same year, N. T. Allen, of Lud
lowville, N. Y. obtained a patent for operat
ing the gearing of the machine from both 
wheels to equalize the driving power upon 
each; (see claim, page 318, Vol. 6, SCI. AM.) 
On the 24th June, 1851, a patent was grant
ed to Wm. Start, of Smyrna, Ill., for an im
proved harvester, which is illustrated by a 
perspective view on page 393. Vol. 6, SCI. 
AM.; the claim will be founc:. on page 334, 
same Vol. 

...... .. 
The Bottom of the Ocean. 

The bottom of the ocean is as unequal as 
the surface of the earth. Beneath the waters 
of the seas there are mountains, hills, and 
valleys. Some of these have bold and pre
cipitous sides, while others swell gradually 
from base to summit. The average depth of 
the sea between England and France, in the 
Channel, is only 30 fathoms, and is uni
form, as has been proven by laying down 
the telegraph cable. The bottom of the 
Mediterranean sea, on the other hand, is very 
deep, being no less than 250 fathoms, and in 
one place 350. In laying down a s,:bmarine 
telegraph cable last summer, between Pied
mont and Corsica, Mr. Brett, the gentle
man who constructed the line, came to a 
place where- the cable flew off with a frightful 
velocity, and it was found that the depth 
suddenly varied from 100 to 350 fathoms. 
No map better explains the varying depth of 
the ocean, its hills and valleys, than the one 
on page 256, Vol. 9, SCIENTH'LC AMEl\ICAN, 

which exhibits the deep sea soundings t"ken 
by American naval vessels. A very good 
idea of what the .bottom of the sea is like 
may be obtained from the face of the dry 
land, as there is abundantproof of many parts 
of it being once the floor of the ocean. All 
Long Island was at one period covered with 
the sea, and the whole interior of New York 
State, and a number of our Western States, 
afford numerous evidences of ha1t'ng once 
been covered with water. 

...... 
Intense Cold. 

On the nights of the 6th and 7th inst, the 
weather was colder over a wide extent of 
our country than has been experienced for 
fifty years. In New York City the tempera
ture was 60 below zero; at Albany, N. Y., it 
was 200, at Syracuse, N. Y., 20°, and 30° at 
Ogdensburg, N. Y. In some parts of Ver
mont and New HampshirQ, the mercury was 
frozen, so that, according to an Irishman's 
opinion of the subject, "it couldn't have 
been any colder unless the glass had been 
made longer." 

The cold was indeed intense, and the poor 
suffered dreadfully. This winter, in our 
large cities, has been more trying to the 
poor than any in the history of our country. 
So many are out of employment, and pro
visions are so dear, that the suffering is not 
only very wide spread but very severe. Well 
fed persons can endure more cold than 
those who are poorly fed; now it so hap
pens that fuel being so very dear, as well as 
provisions, that the sufferings of the poor 
have become doubly complicated and intens· 
ified. We hope for an early Spring, and bet
ter times, 
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A Small Earthquake. 

A severe shock of an earthquake was 
felt throughout Maine and �ew Brunswick 
on the night of the 7th imt, the night of se
verest cold. The earth below seemingly was 
affected by the cold, as the atmosphere is 
during great heat. May there not be some 
relation between the phenomena. 

...... 
The Mlnie Bullet In America. 

We have been shown one of the Minie 
bullets which are now being extensively 
manufactured at C. Sharp's factory, at Hart
ford, Gonn., to be used in his breach-loading 
rifles. We are told that they are the very 
things for his rifle, rendering it perfect in its 
e.ction. 

.. ,.. .... 
LITERARY l'<OTICE8. 

ENGINEER'S POCKET COMPANION FOR THE FIELD-This 
is a neat and very useful work, by Walter Griswold of 
Buffalo, N. Y., and publi.sh�d by ,1\'1 iller, Orton, alld �1�1li
ga�. of the same place; It IS a book composed of noteft. 
whICh theauthorhad been collecting for a long time. It 
contains a IlJost in stTUctive find most. ul'leful chapter on the 
10 Art of LevelHng," which is intended for new beginnen. 
It is plain and clear, dispensing with terms that are liable to 
confuse the mind,-mdng only plain langua.ge . This lit
tle volume will no doubt meet with all extensive patronage. 

THE WESTMINSTER REVIEw-No.1 ofVolume40. of the 
above-}.amed excellent Review, btlsjust 11e8n iSflued by the 
entt\rprising American publishers, Leunard Scott &, Co. No. 
54 Gold street, this city. The leading article is on th� An
glo French Alliance, and is both able and profound. Tile 
�econd article is on the Ballads of the People, and is a rich 
llltellectual treat. An article on Poland-her histOl Y find 
prospects-shoUld be read by every person who wishes 10 
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al in its opinions. The price is only $3 per annurb. 

BL!'CKWOOD'S MAGAZINE-The first number of Vol. 40, 
of tIns able and monthly magazine, r�publisbed by Leonard 
Scott & Co" No. 54 Gold st., this city, contuins ,a s�v(:,l'e ar
ticle on the British Minhtry for the manner of managing' 
the warin the Crimea. It also contains one of the most 
useful and instructivearticles we have ever read on the Ru
ral Economy of Britain and Ireland. It also contains the 
?ontinuation of letters from the Crimea, by an officeI'. It 
IS a n  excellent number. The price is $3 :Del' annum. It has 
no superior as a literary publication • 

THE PHRENOLOGICAL AND WATER CURE JOURNALS
These Journals continue, as ufiual, to dispense a monthly 
treat of' the most useful and instructive malter. The P reno
logical Journal contains the most entertaining article", i n  
every branch o f  mental science, a n d  the Water Cure Jour
nal as faithfully explores every branc_l1 of ph:ysical educa
lion, both being presented in a homely and. agreeable style. 
Messrs. Fowlers & Wells, 308 Broadway. Price $1 a �'ijar. 

THE WAY OF LIFE-This: is a Ileat little volume publish· 
ed br Fowlers & Wells, 3{;8 Broadway, this dly. The au
thor lS the Rev. G. S. Weaver; jts ohject is to puint Ollt the 
way that men should walk to enjoy happiness bereand bere
after; it inculcates spiritual miudeduess and a. devotion to 
truth and morality. 

Inventors, and Manufacturers 
The Tenth Volume of the SCIENTIFIO AMBRIOAN com· 

menced on the 16th of September. It is an ILLUSTRAT
ED PERiODICAL, devoted chiefly to the promulgation 
of information relating to the various Mechanic and 
Chemic Arts, Industrial Manufactures, Agriculture. Pat· 
ents. Inventions, Engineering, Millwork. and all inter
ests which the light 01 PRACTICAL SCIENCE is calcu· 

lated to advance. 
Its general contents embrace notices of the 

LATEST AND BEST SCIENTIFIC, MECHANICAL, 

CHEMICAL, AND AGRICULTURAL DISCOVERIES, 
-with Editorial comments explaining their application; 

notices of NEW PROCESSES in all branches of Manu· 
factures; PRACTICAL HINTS on Machinery; infor· 
mation as to STEAM. and all processes to which it is ap
plicable; also Mining, Millwrighting, Dyeing, and all 
arts involving CHEMICAL SCIENCE; Engineering, 

Architecture; comprehensive SCIENTIFIC MEMOR· 
ANDA : Proceedings of Scientific Bodies; Accounts of 
Exhibitions,-together with news and information upon 

THOUSANDS OF OTHER SUBJECTS. 
Reports of U. S. PATENTS granted are also published 

every week, including OFFICIAL COPIES of all the P A· 

TENT CLAIMS; these Claims are published in the Sci · 
entific American IN ADVANCE OF ALL OTHER PJ.PER8. 

The CONTRIBUTORS to the Scientific American are 
�mong the MOST EMINENT scientific and practical 
men of the times. 'fhe Editorial Department is univer .. 
sally acknowledged to be conducted with GREAT ABIL· 
ITY, and to be distinguished, not only forth0 excellence 
ana truthfulness of its discussions, but for the fearless
ness with which error is combated and false theories are 

exploded. 
Mechanics, Inventors, Engineers. Chemists. Manu· 

facturers, Agriculturists, and PEOPLE IN EVERY PRO· 
FESSION IN LIFE, will flnd the SCfENTlFIO AMBRIOAN 

to be of great value in their respective callirigs. Its 
counsels and suggestions will save them HUNDREDS 

OF DOLLARS annually, besides affording them a oon 

tinual source of knowledge, the experience of which is 

beyond pecuniary estimate. 
The SCIENTIFIC AMERICAN is published Once a 

week; every number contains eight large quarto pages, 
Corming annually a complete and splendid volume, iI· 
lustratod with SEVERAL HUNDRED ORIGINAL EN· 
"GRAVINGS. 

TERMS! TERMS!! TERMS 

One COpy, for One Year .2 
Six Months .1 

Five copies, for Six Months $4 
Ten Copies for Six Months, .8 
Ten Copies, for TwelVe Months $15 
Fif teen Copies for Twelve Months .22 
Twenty Copies for Twelve Months t28 

Southern, Westarn, and Canada Money taken at par 
(or Subscriptions, or Post Office Stamps taken at their 
par value. Letters should De directed (post·paid) to 

MUNN & CO. 
�Fultonstreet, New York. 
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