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The Ransom Siphon Condenser. 

The accompanying eL.graving represents Ransom's siphon 
condenser, as it has been in use in the Bufialo City Flouring 
Mills, the past year, in copnection with an engine, cylinder 18 
inches diameter, 36 inches stroke, making 100 revolutions per 
minute, with 50 pounds steam boiler pressure. It is the in
vention of Franklin Ransom ,who has been several years en
gaged in perfecting it . It is intended to verform the service 
and duty of the air pump in perfecting and 
maintaining a vacuum which it is claimed it 
does,in a cheaper, easier, and simpler manner, 
and at a much reduced cost of construction 
and expenditure of power, besides which, it 
can be operated by any one who can run a 
high pressure engine. 

In the accompanying engraving A represents 
the steam exhaust pipe from the engine car
rying the steam to the condenser, B, which 
is placed at the hight of 32 feet above the 
water in the overflow. C is the water injection 
pipe, connected with a pump, G. of ordinary 
construction, whreh. is fed from a well, D, or, 
in case of a natural head of water, the pump 
can be dispensed with. The condenser, B, is 
provided with a perforated plate upon which 
the injection water is thrown, and under 'Which 
the steam is admitted. To the bottom of the 
condenser are attached the outlet pipes, E, 
through which the water, injected by the pipe, 
C, and resulting from the condensation of the 
steam, flows out and is discharged from the re
servoir and overflow, F. It will be observed 
that advantage is taken of siphonic action set 
in motion by the water pump, G, and after 
wards maintained by it and the action of the 
vacuum. 

When the engine is started, the exhaust 
steam passes into the condenser under the 
perforated plate, and at the 88.IIl.e time the 
pump throws water upon it. the steam the 
iug condensed, a partial vacuum is formed, and 
after a few strokes it becomes more and more 
perfect, the1abor of the pump decreasing in 
proportion as the vacuum increases until it 
reaches the minimnm. The water injected 
and from the condensed steam, falls through 
the condenser, enters the outlet pipes, and as 
jt passes out carries the air and any incQndens
able gas with it ; thus by the action of tbe si
phon keeping up the circulation and maintain
ing the vacuum. It has also been found that 
where an independent pump is used, as IS pre
ferred on large enginps, the vacuum will be 
perfected and maintained by the siphonic ac
tion alone without the steam. 

With a vacuum of 13 pounds per square 
inch and the condenser at the hight of 32 feet, the water will 
stand in both legs of the siphon 29 feet, and it will then re
quire the labor of the pump to lift the water 3 feet, for at that 
point it will be taken by the vacuum and passed into the 
condenser, and out of it by the long leg of the siphon. In 
\tctual practice on an engine where the water has been lifted 
12 feet at a cost of one third of 1·horse power, the vacuum 
has been equal to 24-horse power. Thus only about one third 
of one per cent of the power gained is used in lifting the 
water. 

It will be seen that this condenser costs much less than the 
usual air pump and condenser, and that it weighs much less" 
a fact of great value on marine engines ; also, that it is less 
liable to derangement, and that it will admit muddy water, 
which allows its use on our western rivers, where the mud 
and sand soon destroy the usual vacuum apparatus. It is 
also applicable to all engines now in use requiring no change 
in them, or in feed water heatere, or in cut-offil; and first
class, high-pressure engines with this condenser will show a 
better result than any engine using the air pump. 

For va:!uum sugar pans, surface condensers, and oil still 
condensers, it is equally applicable, as the water now-used 
in condensing will also maintain the vacuum and condense 
the vapor. In oil stills the vapor can be admitted directly 
into the condenser, the oil separating easily by gravity from 
the water. Certificates have been shown us from several 
well known firms in Buffalo showing the gain to have been 
from 25 to 42 per cent of the fuel formerly used. 

The invention is secured by letters patent, which have 
been assigned to the Ransom Siphon Condenser Co.-J. L. AI
berger, Treasurer-at Buffalo, N. Y., to whom application for 
licenses or further information can be made. 

... _. 
e,900 workmen at the iron and steel works of Krupp, in 

Germany, produced 125,000,000 lbs. of steel last year. 

NR\V YORK, FEBRUARY 12, 1870. 
FLOORING CLAMP. 

A very handy flooring clamp, an English device-applica
ble moreover to other purposes--is here illustrated. It is 
composed of a metal plate, A, having a boss, B, pierced with 
a slightly inclined screw-tapped hole, through which passes 
a screw C, the head of which is perforated at D to receive 
the end of a lever; E, and the opposite end socketed in a foot 
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a blow with the hammer, at M. It may also be used as a lift
ing jack and as a carpenter's bench clamp. 

.. _-
Stump Dra'Win� by Steam. 

In the neighborhood of Tattershall, in Lincolnshire, are 
some hundreds of acres of waste land, of a light, sandy, and 
gravelly nature, incumbered by the stumps of Scotch fir trees 
cut down some years ago, and only grqwing wild grass and 

ling. It has been proved, however, by exper
iments made in a small way, that this land, if 
properly cleared, drained, and clayed, is capa· 
ble of bearing good root crops; but, until late
ly, the great expenditure of labor incidental 
to extractiug the stumps and roots of the fir 
trees has prevented the work of reclamation 
from being carried out to any great extent. A 
short time ago, however, Mr. John Robert 
Bankes, the agent and steward to Lord For
tescue, to whom the land belongs, determined 
to attempt drawing the stumps by means of 
steam plowing engines, and, eventually, after 
a consultation on the subject with Mr. Toepffer, 
of the North Lincolnshire Steam Cultivating 
Co., a contract was entered into by this com
pany to perform the work. 

The stumps are from 12 in. to 20 in. in diam
eter at the b�se and stand from about 8 ft. to-
10 ft. apart, and the operation of drawing 
them, which has now been going on success
fully for some weeks past, is performed as 
follows: Two of Messrs. John Fowler & Co . .'s 
20-horse steam plowing engines are placed 
about 200 yards apart, with a row of the tree 
stumps between them, and, in commencing, 
the wire rope from the drum of one engine is 
led across to the second engine, passed round 
a snatch block there, and led back and attach. 
ed to the engine,from the drum of w hichit was 
uncoiled. The snatch block just mentioned is 
connected by a strong chaiu to a two-fluked and 
chor of a form suitable for taking hold or the 
stumps, and to a chain at the back of the 
anchor is attached the rope of the second en
gine. Things being thus arranged, the an
cho)' which is, as it were, suspended between 
the engines, is raised by four men and placed 
about 2 ft. in the rear of the first stump to 
be extracted. The engine eonnected with the 
snatch block is then made to haul upon its 
rope when the anchor is drawn into the ground, 
takes hold of the stump, and extracts it with 
the utmost ease. As soon as the root is clearlY' 
pulled up, the second engine hauls back the 
anchor to clear it, and all is then ready for 
acting on another stump. When fairly at 
work, the drawing of the stumps is performed 

plate, F. The metal plate traversed by the screw also carries' at the rate of one per minute. 
a gripping lever, G, bolted loosely on its u.der side, the plate The pull which each engine is capable of exerting on the 
being pierced with several hole8, a a, so that the pivoting of rope is about 8 tuns,so that by the aid of a single snatch block 
the gripper may be shifted at pleasure. The action is as fol· a : pull of 16 tuns can be exerted, or by means of a double 
lows: The plate is laid flat on the joists H H, so that the snatch block,a pull of over 30 tuns. The double snatch block, 
gripper, G, lies between the joists, the end coming against however, is only required for the largest stumps. Besides 
the joist, and the foot-plate, F, against the edge of the outer the two 20·horse engines, two others, of less power, are en 
flooring board. The clamp being in this position the screw, gaged in drawing the extracted stumps into heaps, and thus 
C, is turned by the lever, E, so that the foot plate begins to clearing the land for plowing. The whole operation has, as 
press against the edge of the flooring board, and the main we have said, been thoroughly successful, and all parties con. 
plate, A, to recede from it; this backward motion of the plate, cerned are to be congratulated on opening up a new and use-

A, along the screw, C, causes the end of the gripper, G, to 
nip agaInst the side of the joist, H, forming a bearing which 
becomes firmer the more the screw, C, is turned in the same 
direction and the greater the pressure brought on the floor
ing. By turning the screw in the opposite direction the plate, 
A, advances along the screw, the pressure is taken oft the 
edge of the flooring board, and the clamp may be imme
diately removed by unscrewing about two inches and strikillil 

ful field for the employment of steam plowing engines.-En· 
gineering. 

.. _-
NEW ApPLIOATIONS OF BARy·rA.-The sulphate of baryta 

is said to possess many advantages over lime as a material 
for whitewashing walls-4 ozs. of giue is soaked tor twelve 
hours in tepid water, and then placed until it boils, in a tin 
vessel, with a quart of water-the vessel being placed in 
water, as in the usual process of melting glue ; the whole is 
then stirred until dissolved. Six or eight pounds of sulphate 
of baryta, reduced to an impalpable powder, is put into an
other vessel ; hot water is added, and the whole stirred until 
it has the appearance of milk of lime. The sizing is then 
added, and the whole stirred well together, and applied in 
the ordinary way while still warm. 

.. _. 
VERY valuable mines of silver, lead, antimony, zinc.blende, 

copper, and gold, have lately been discovered in the Hima

layas. One mine at Shigri, on the old boundary of Northern 
India, is described as an enormous lode, in whill'h th� ore is 
several feet thick and solid. The others arn principally in 
the Vazeeri Rupi (the silver country of the Vazeers)-a name 
it was long known by, being so described in the maps as part 
of Kirloo. 
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LAPIDARY WORK. 

Translated from the French. 

There were, in 1860, 146 establishments engaged in this 
branch of industry in Paris, of which 5 employed over 10 
hands, 39 from two to ten, and 102 but onf' eaob. The total 
number of hands employed was 317, there being 148 men 
paid by the day, and 105 by the piece; 6 women paid by the 
day, and 58 apprentices, who were boys under sixteen years 
of age. The tot�l value of the annual production was 3,849,-
120 frs. 

The lapidary's art is very ancient, but the method of cut
ting diamonds with their own dust was scarcely known be
fore the thirteenth or fourteenth century. This discovery has 
for a long time been attributed to Louis de Berquem, of Bru
ges, who lived in 1746, and it is only within a short time that 
new researches have proved that the art of cutting dia
monns was known before that period. It is known, for in
stance, that, early in the fifteenth century, princes and lords 
owned and made presents of diamonds, and that there was in 
Paris, in 1407, a diamond cutter named Herrmann, who had 
the reputation' of being, very skillful in his art. It is proper, 
also, to add, that the jewelers, in an act of 1739, against lapi
daries, quote an ordinance of the Provost of Paris, dated 
Nov. 18th, 1387, according to which the number of jewelers 
who devoted themselves particularly to the cutting of dia
IIJ.I)nds and precious stones wail about 15 or 16. 

In the Middle Ages, as has been shown, the jewelers alone 
practiced the cutting of precious stones; this privilege they 
preserved without opposition until the year 1584,when some of 
their members associated themselves with the masters of an 
old society of crystal cutters, founded in the time of St. Louis, 
and obtained from the former a number of workmen sworn to 
cut preci0us stones for them, to the exclusion of all others, 
even, the j ewelflrs therasel ves. 

Dlssentions i.l:umediately sprang up between the lapidaries 
and the jewelers. The former, not being satisfied with the 
power which they had obtained, began to encroach on the 
privileges reserved to the jewelers; while the latter contin
ued to practice gem cutting, while awaiting the final judg
ment of the trial pending befor� the Parliament. Finally, 
on the 6th of September, 1631, the court rendered a decision 
by which the lapidaries were maintained in the sole right to 
cut all kinds of precious stones,and to work in pearl and crys
tal, but they were expressly forbidden to SAt the stones in 
gold or silver. 'rwo decrees, one rendered by the Council of 
State, Jan. 28, 1673, the other by the Parliament, Feb. 9.1740, 
prohibited the lapidaries from assuming the rank of merchant 
jewelers, audfrom giving to their workmen the title of guards 
and allowed them only to call thems@lves master lapidaries, 
engravers,and workers in all kinds of precious natural stones. 
In spite of these decisions, the lapidaries did not cease to 
claim the right to soll mounted geIlllR,and asserted their claims 
with such persistence that, after the reorganization of the so
ciety, in 1776, they wcre allotted the exclusive right to set ar
tificial stones, and authority to set natural stones conjointly 
with the manufacturing jewelers. 

At the time of the Renaissance, lapidaries often cut pre
cious stones in the form of vases and cups, but their principal 
work has always been the cutting of precious stones to be set 
in rings, necklaces, ete. 

The art of cutting diamonds has been very slow iu attain
ing perfection. In the fifteenth century,diamonds were table 
cut, and cut in the form of shields and stars; in the follow
ing century, the cutting of rose diamonds was introduced, 
and it was only under the reign ef Louis XIV. that the 
method of cutting brilliants was discovered; the twelve dia
monds to which Cardinal Mazarin has left his name were the 
first in France that were cut in this way. 

During the latter part of the eighteenth century, diamond 
cutting was practiced on a great scale in the city of Amster
dam, and the minister Calonne, wishing to establish a dia
IDond-cutting establishment in the Faubourg Saint Antoine, 
was obliged to call a master and some workmen from Hol
land. Tho Revolution finally dispersed the Parisian lapida, 
ries, and, sInce that time, Amsterdam has exclusively prac
ticed the art of cutting diamonds. 

The work of cutting is performed in the same way as in 
form.er times, the only modifications in the art arise from the 
substitution of steam engines for the old motors. The cut
ting of diamonds is divided into three operations: the cleav
ar.re, which is designed to remove the defective parts of the 
stone, conl.'ists in breaking the diamond by means of the 
blade of a chisel placed in a groove made with another dia
mond ; the blocking out or reducing it to its first rOllgh form, 
which is d.one by rubbing together two diamonds fixed by 
means of mastic to the ends .of two wooden handles; and 
finally the polishing, by means of which the diamond re
ceives its smooth and brilliant surface and its regular facets, 
"Which is done .on a horizontal wheel cowered with diamond 
dust soaked with olivo oil. The workman fastens the dia
mond to the end.of the cement rod by pouring lead around it 
find then applies it to the mill. He is the sDle judge of the 
bellt form to be given to the diamond, and has ne guide but 
ilis owu experience. 

Formerly, the cutting of diamonds caused a loss of from 50 
to 60 per cent .of their weight, but by the present methods of 
cutting, the 10s8 is not more than from 40 tD 50 per cent. The 
diamonds do not appear as well,but as they are sold by weight 
the merchant obtains a better price. 

DiamDnd lapidaries cut diamonds only. The other precious 
atones,such as rubies, emeralds,sapphires, topazes, amethysts, 
garnets, etc., are cut, in Paris, by special w<!rkmen, who alsD 
.cut jallper, onyx, agate, cornelian, turquoise, etc.; still, mer
fhallts,when they have large quantities of stone to cut, apply 

I titnfifit �tUtdnltt. 
to the lapidaries in the Jura, and even to those .of Germany 
and Switzerland, where hand labor is much cheaper than in 
Paris. 

Hard stDnes are cut in the same style as diamonds, and are 
poUshed with tripoli and water. The hardest are cut with 
emery on lead wheels, or with tripoli on wooden wheels. 

The average wages received by the hands employed in this 
branch were: men, 6'37 fr.; women, 2'54 fr.; and apprentices 
receiving pay, 1'5 fro 

'rhe amount exported was 257,000 fr., of which 48,000 was 
tD America, 35,000 to England, and 30,000 to Russia.-Indu8-

trial Aml!1'ican. 
--------�4 .... 4.�--------

HOW TO OBTAIN A FINE PATINA ON BRONZE STATUES. 

Translated for the Scientific American from the Polytechnic Journal. 

It has been exporienced in most large cities, especially in 
those where mineral cool is used as fuel, tJ}at bronze statues 
erected in public places do not obtain a fillle patina, but llfl
come dark-colored and unsightly. The desire to find a ml'ans 
for obviating this, induced the Berlin Society for the Prom 0-' 
tion of Industry to make careful experiments on this sull
ject. The first question to be answered was this: Does the 
existence of a patina depend on the chemical composition of 
the Lronze? To decide this query, samples were taken from 
ten different bronze statues, all of which were covered with a 
g�au¥ful patina. Each of these samples was analyzed sim
ultaneously, by two reliable chemists. The results obtained 
showed these brDnzes to be of very different composition 
The amount of copper'varied from 77 to 94 per cent. One 
sample contained as much as 9 per cent of tin, others 4 per 
cent, and some only 0'8 per cent of tin, but up to 19 per cent 
of zinc. The other accessory ingredients, such as lead, iron, 
and nickel, also varied very much. However, all the�e 
bronzes had formed a fine green patina. It is quite possible 
that the chemical compositiDn of the bronzes has some influ
ence on the time required for the production of a patina. But 
the above-mentioned analyses- undoubtedly prove that a fine 
patina can originate on bronzes of the most different com
positiilll. 

It has been nDticed that those parts of public bronze monu
ments which were accessible, and which were eften touched 
by the hands .of visitors, were covered with a fine, though 
not a green patina; all the other parts of the same monu
ments being dark-colored, and of a very unfavorable appear
ance. This fact led the investigating committee to the sup
position that the presence of greasy matter might be of 
importance in the formation of patina. Some experim,ental 
bronze blll!ts were therefore set up in such parts of the city 
where impure exhalations are frequent, and where several 
publil statues previously erected had aS9umed a dirty-looking 
black cDlor, without forming even a trace of patina. One of 
these experimental busts was daily rinsed with water to 
keep it elean, and was besides painted over with neat's-foot 
oil once a month; the oil being put on by means .of a brush, 
and rubbed 8ff again with woolen rags immediately after. 
Anether bust was rinsed with water every day like the first; 
but was not treated with oil. A third was al.so rinsed with 
water daily, and treated with oil twice a year. A fourth was 
set up and left entirely untouc�ed. 

Thelst and the 4th of these busts were put up in 1864,the 2d 
and the 3d mthe beginning of 1866. They havo fully verified 
the supposition of the committee regarding the action of 
greasy matter. The bust treated with oil once a month is 
now covered with a dark-green patlna, which is declared very 
fine by all art critics. The one treated with oil twice a year 
has a less fine patina; while that cleaned only with water, 
presents nDthing of that peculiarly fine appearance produced 
by the formation of patina. The bust whIch was not cleaned 
at all looks black and dull, making a highly disagreeable 
impression on the observer. 

It may be safely inferred from these experiments that a 
bronze monument erected in a public place can be made to 
obtain a fine patina, if the bronze is kept clean and rubbed 
with oil once a month. If the frequency of this operation 
can be reduced, and to what extent, can only be decided by 
futUre experiments. The operation presents some practical 
difficulties with many large monuments. 

The committee has put up two more bronze busts which 
had been artificially patinated by chemicals; and it now re
mains to be seen how these will stand, when subjected to 
similar treatment. It has not as yet been explained in what 
way the oil takes part in or influences the formation of the 
patina. So much, however, has been ascertained that any 
surplus of oil has to be avoided, and that all the oil that 
has been put on, must at once b� removed as careflllly and as 
completely as possible. If any oil remains on the bronze, it 
makes the dirt stick to it, and gives it an unclean appearance. 
It cannot be supposed that the remaining small quantity of 
oil would form a chemical combination with the layer of 
oxide on the bronze, especially beJause neat's-foot oil, as well 
as olive oil, has been fDund to be equally adapted for the 
purpose. It seems mOre probable that the oil, by forming a 
thin layer over the bronze, prevents any moisture from 
settling on it. This moisture, if not kept off, would cause 
the dust to adhere, would absorb gases and vapors, and would 
favor the growth of a vegetation of microscopic plants, by 
which the appearance of the surface of the metal would in
evitably be slighted. However this may be, it is an estab
lished fact that grease is an important ap;ent in the formation 
of patina. It is to be expected that the treatment with oil 
will also be advantageous in another respect. It has been 
noticed that bronzes which are covered by a fine patina get a 
white, opaque, chalk-like surface in those places over which 
the rain-water is chiefly running. A proper treatment with 
oil will doubtless prevent this. At any rate it may be ei-
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pected that through the use of oils, finely patina ted bronze 
monuments will in future be seen in large cities where min
eral coal is used as fuel, and that these monuments will not 
appear light-green, but dark, perhaps even black, but they 
will have the peculiar luster and other fine qualities of 
patina. S. 

..-II> 
SCIENTIFIC INTELLIGENCE. 

BISMUTH. -The increased demand fDr this metal has oc 
casioned the examination of new localities, and the search 
has, in several instances, boen attended with success. A re
markably pure ore has been found in Peru, which, on analysis, 
gave: Bismuth, 93'372 ; antimony (with trace of tin), 4'570 ; 
copper (with a little iron), 2'058-total, 100. The absence of 
arsenic and sulphur is noteworthy, and distinguishes this oro 
frDm the Saxon variety. Also, in South Australia, seams of 
bismuth bave boen found associated with copper. 

NAPIITIIALIN RED.-This coloring matter is called in En

gland, "Magdala Red," in honor of Lord Napier, the hero of 
Abyssinia, in imitation of the F.rench names of Magenta and 
Solferino for aniline colors. It is prepared by the action of 
nitrous acid on naphthylamin, and is manufactured in large 
quantities i-n France and Eugland. It is a dark llrown pow
der, soluble with deep red color in boiliRg alcohol; only 
slightly soluble in cold water, but largely in hot water; not 
soluble in ether. The solution in alcohol is highly fluores
cent, which reaction affords, according to Hoilman, a method 
for distinguishing it from aniline red. In depth of color it is 
said to be equal to aniline, while it is sllperior to that dye 
in permanency; but it loses luster on dark tints, and hence its 
use is limited to light shades. 

ARTIFICIAL ALIZARIN.-At a recent meeting .of the Chemi
cal Socif'ty of Berlin, Messrs. Graebe and Liebermann m�de 
the interesting communication that they had succeeded in 
preparing artificially the beautiful red principle of madder 
from anthracen, one of the waste products of the distillation 
.of coal oil. They exhibited specimens of the color and some 
cloths dyed with it. The process of the manufacture is not 
divulged; but if it proves to be practicable it will be one of the 
most important contributions yet made by organic chemistry. 

REOENT EXPLORATIONS OF DEEP-SEA FAuNA.-In the 
January number of the American Journal of Science and Arts, 
Professor A. E. Verrill gives an interesting summary of re
cent investigations on life at great depths. The first obser
vations were made by Dr. Wallich, iu 1860, when worms, 
crustacea, bryozoa, and echinoderms were found at depths va
rying from 445 to 1;913 fathoms. This was deeper than life 
had previously been supposed to be pDssible. Similar obser
vations were made by Milne Edwards, by the discovery of 
living mollusca or corals adhering to the telegraph cable be
tween Algiers and Sardinia, when taken up for repairs, on 
portions that had been sunk to depths of 1,093 to 1,577 fath
oms. Later, G. O. Sars found nine fishes living at 200 to 450 
fathoms. These discoveries have very important bearings 
upon geological science and physical geography, as well as 
geology, and will occasion important changes in many gen
erally accepted theories. The following are some of the re
sults already obtained. (1). Life does not disappear at 300 
fathoms, as supposed by Forbes and others, but shallow-water 
animals are found at much greater depths. (2). It followR 
that a great abundance of fossils, in a geological formation, 
is no proof of shallow-water origin. (3). Bright colored ani
mals aI'e also found at great depths, so that this peculiarity 
cannot be assumed as evidence of shallow-water origin in 
fossils. (4). Several species of deep-sea crustacea have per
fectly developed eyes, which would seem to show that light 
penetrates to greater depths than is commonly supposed. 
(5). That the temperature of the water at great depths is nDt 
everywhere the same, but is etten far below the freezing 
point, as shown by Carpenter at 700 fathoms. (6). Finally, the 
lnvestigations throw new light on the manner of the deposi 
tion of rocks, and modifies the doctrine of natural selection' 

.. _ .. 
WHAT GEORGE STEPHENSON ACCOMPLISHED. 

At the banquet given by the manufacturers of Pittsburgh 
to the American Railway Master Mechanics' Association on 
the occasion of its last convention, which was held in that city, 
Hon. J. Tyng Brooks, in response to the toast, "George 
Stephenson, the Great Master M�cllanic," made an eloquent 
speech, from which, as published in the Second Annual Re
port of the Association we make the following extract : 

"How marked is the change in the public sentiment r�
epecting railroads now and forty years ago, when George 
Stephenson, whose name and deeds we would recall to-night, 
was reasoning, pleading, coaxing, and fighting, for it took all 
of these to persuade England into having a railroad. Far 
different from this scene of splendor which is spread before 
us to-night were the associations of his early life; no ban
quets were given to him when he was unfolding the proper
ties of the locomotive and studying how he might make it 
useful to his fellow-men. Instead of plaudits from the press, 
encouragement from the Government and men of science, the 
unlettered Northumbrian miner had to fight his way in the 
face of them all until he planted his railroad and locomotive 
in their midst and justly won a place among the llenefacrors 
of his race. 

" Go to the mining'districts of your OWIl State, to the Le
high valley, the Westmoreland or the Youghiqgheny mine·s, 
and you cannot find so humble an abode as that in which 
George Stephenson was born and reared. One single room 
in a house of four rooms, each occupied by a family, was for 
years the home of his father, mother, aud six brothers and 
sisters. Away frDm schools, books, and educated companions, 
his toil at the mines began when he was big enough to lead 
a horse, his comrades, the rough uncultivated miners and 
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drivers, his leisure time employed in such diversions only 
as his own ingenuity or fancy could devise. And yet from 
such a beginning and such surroundings, grew the world
renowned Master Mechanic, the accomplished engineer, the 
opulent �ai1road and locomotive builder, the companion of 
scholars, statesmen, and princes. IDs life, while full of inter
est to the casual reader, and especially to those who are in
terested in .the history and progress of railroads, is the most 
instructive exa.'llple I could name for those to imitate, who, 
in youth and poverty, aspire to excellence and fortune. For 
George Stephenson was not wafted by fortunate winds nor 
lifted by powerful friends to the eminence he attained. At 
every step in his inventions he was stubbornly opposed by 
the ignorant, the selfish, the prejudiced, and sometiUles even 
by the educated, until at length he triumphed over every 
obstacle, and by his individual exertions raised himself to the 
prqud position he finally occupied. His success was due to 
patient industlry, careful study, frugal habits, and above all a 
spirit that was ever undaunted and invincible. When quite 
a boy his enthusiasm was centered on the stationary engine, 
and hours that were given by his companions to play, he 
spent in taking the en�ine to pieces, eKamining carefully 
its separate parts, learning the purposes of each, and when 
at an unusually early age he had mastered its details, he be
gan to suggest and make improvements. Evenings he de
voted to make' shoe lasts, mending clocks and snoes, and 
cutting out garments for thc miners, and at eighteen years 
of age he began to learn the mysteries' of the alphabet. and 
try to read, write, and cypher. And now behold the work he 
accomplished and the results he achieved. When he came to 
the Killingworth mines he found them embarrassed by de· 
fective machinery for hoisting, pumping, and ventilating, 
and the product of the mines was drawn in carts by horses 
down to the sea. He left them with improved engines, with 
improved methods of pumping and draining, a safety lamp 
of his own inventioll.. to protect miners from their stealthy 
and dreaded".tbe, fire damp, and two locomotive engines and 
a railway by which to transport coal to the shipping port: 
He appeared before societies of learned men, before parlia
mentary committees, and with earnest Northumbrian dialect 
asserted the utility of traveling engines and iron traeks. 

" And so slow was England to believe him, so blind to lIhe 
value of railroads that her House of Commons rejected the 
first bill to allow one to be buiJ.t, because the proposed route 
lay through a certain nobleman's fox cover. Even his own 
friends and supporters were incredulous of the power and 
speerl he predicted of his locomotive, and when he declared 
it could be made to travel twenty miles an hour, they begged 
him to speak within bounds, for he would certainly ruin their 
prospects if he talked of so insane a project as a train mov
ing at twenty miles an hour. And when a new survey was 
made to avoid the noblemaa's hunting gronnd, when Steph
enson's tongue was bridled so that it would speak of eight 

or nine miles an hour instead of twenty, it still teok lawyers, 
lobbyists, and thousands of pounds sterling to convince the 
Solons of England that a railroad would be a nseful institu
tion. And the bill for the second railroad in England could 
only be carried through Parliament on condition that the cars 
should be moved by horses and not by traveling engines. 
People everywhere cried that railroads would ruin the conn
try. Catholic priests in a neighboring county denounced 
them as the beginning of the reign of Antichrist. Men 
claimed that they would destroy canals and stage lines; 
horses would become worthless; half the men in England 
would be forced to idleness and poverty; cattle and sheep in 
pasture would be terrified to death at the sight of a locomo
tive flying through the air, breathing fire and smoke, and 
unearthly noises in its mad career; gardens and strawberry 
patches would be ruthlessly invaded; game preserves would 
be destroyed; womeR would be brought to premature con
finement, and universal disquiet, disorder, and calamity,would 
follow the establishment of railroads. Such objections as 
these were urged sincerely and persistently by all classes of 
people forty years ago. But when permission was finally 
given by Parliamllnt to bnild a railroad, new and more 
formidable obstacles were encountered. Land owners stood 
at their boundaries and forbid the engineers to enter and 
make the surveys, and the latter were, forced to all manner 
of expedients to out-wit them and accomplish their work. 
They surveyed at meal time when the farmer was at dinner, 
by moonlight when he was asleep, and on Sunday when he 
was at church. Sometimes they were mobbed by superior 
numbers, their instruments smashed to pieces, and their very 
livel! put in jeopardy. But when all these obstacles were sur
mounted, when the route was surveyed and a track laid, a 
holiday was appointed by the direetors, and a free ride prom
ised to all who should come and be present at the joyful occa
sion of opening the road. The people came by thousands in 
Sunday attire from every direction to witness the novel sight. 
And -a novel sight it must have been. The procession was 
headed by a man on horseback, carrying a flag, behind him 
stood the low, uncouth little engine, the smoke streaming 
lazily from its stack, and George Stephenson, with his hand 
on the lever, waiting for the signal to start. A long train of 
.coal cars was attached, and into them a few-the more cour
ageous of the spectators-ventured, while hundreds upon foot 
Itnd in vehicles waited in suspense the result of the enter
prise. Soon the signal was given, the man on horseback 
started, waved his flag, tbe engine began to pnff and the train 
�,() meve, and amid music from the bands and shonts from the 
multijude that pressed eagerly beh'nd and followed for miles, 
the proc1'1SSion moved off a. about six miles an hour,' and the 
raiiroad waS voted a complete success. From that day George 
Stephenson's name and fortune were made. A few years 
passed arid he was the proprietor of locomotive works at N ew
castle employing nearly a thousand men, and the engineer 

of thirty different railways. Soon the golden strlinm, whose 
current had been against him, turned in his favor, and he be
came a millionaire. Railway companies voted him medals 
and placed his bnst in their offices and public stations. He 
was consulted by statesmen and capitalists at home, and be
came the honored guest of kings abroad. 

"He found the locomotive a ioose, disjointed machlne, run
ning by cog wheAls on a tooth track, without symmetry, 
power, or speed; he left it the grandest production of human 
skill, a magnificent monster, instinct with life, terrible as a 
fiend, docile as a lamb, a perfect model of grace, majesty, 
and power. Forty years ago, his two little engines doing 
drudgery at the Killingworth mines, were the only locomo
tives in Europe. To-day more than eight thousand are har
nessed to trains of pe9ple and freight in Great Britain alone, 
drawing people by the thousand, and freight by the hundrelll 
tun at ten to sixty miles an hour. Then the only use con
jectured of railroads was to carry coal and heavy merchan
dise, and no one but Stephenson believed that passengers 
would trust themselves behind an explosive machine going 
at twenty miles an hour. Now more than \hree hundred and 
fourteen million passengers are annnally carried on the rail
roads of Great Britain, and find it not only convenient and 
pleasant, but chcap and safe in the h:ghest degree. For, in 
England, to-day it is cheaper to ride in cars than to walk, and 
the victims of lightning and the gallows are far more nu
merous than thoJ'le of railroads. Then the Stockton and Dar
Iiniton Railroad was the only line in Europe upon which en
gines and cars could be seen moving. To-day the citizens of 
London can stand at one of the stations on one of the many 
lines of railway that center in that vast metropolis and count 
seven hundred trains each day bearing, with mathematical 
precision. and safety, their animate and inanimate burdens. 
Thus the railroad is no longer a bug.ear or chimera, but a 
living, indispensable reality, and projectors of railroads are 
not hooted at and mobbed, but rather welcmned as the real 
promoters of our civilIzation." 

-_. 
MICROlCOPICAL EXAMINATION OF MILK UNDER CER· 

TAIN CONDITIONS. 

'REA' BEFOBE THE HANClIl!lSTlm LITERARY .A.1O> FHILOBOPHIOAL SOOIETY, 

NOV. SO, 1869, BY J. B. DANOER, )I' .B.A.S. 

In August and September last an account appeared in one 
of the newspapers (and also in other periodicals), which had 
been copied from the Journal detJ Oonnaisaance MedicaletJ, of 
some microscopical observatl.ons made by M. V. Essling on 
milk, in which the author stated that" if the snrface of fresh 
cream be examined under the lens, one perceives, amid my
riads of milky and fatty globules, a number of either round 
or oblong corpnscles, sometimes accompanied with finely
dotted matter, being neither inore nor less than germinative 
masses of vibrios-just what is seen in most substances in a 
state of pntrefaction. 

"In summer these corpuscles make their appearance within 
15 or 24 hours after milking; in winter they will be perceptible 
after 1ib.e lapse of two or three days. If the observation be 
continued until the moment of coagulation, we see these 
corpuscles increasing in nnmber, bnd, form ramified chains, 
and at length be transformed into regular mushrooms or fila
ments composed of cells placed end to end in simple series, 
and supporting at their extremities a spherical knob filled 
with granulons matter. M. V. Essling thinks that they may 
be classified among the Ascophora. Bnt 1Ib.e important point 
is, that the fi,rst appearance of these spores oeow;s before the 
milk gets sour, and as this Iilubstance ilil almost the exclusive 
aliment of chlldren, there is reason to suppose that many of 
the gastric affections to which they are subject aJle owing to 
this state of the milk. To prevent these evil consequences, 
M. V. Essling recommends the milk to be drunk as soon as 
possible after extraction, and, at all events, to keep it closely 
bottled during the interval, so as to keep out the smallest 
particle of air. Moreover, the temperature should be kept 
as nearly as possible the same as that which the milk had in 
the teatil." 

Having for many years been familiar with ihe microBCop
cal appearance presented. by milk and cream, and not having 
seen the changes as described by M. V. Essling, I was desir
ous of satisfying myself on this point, more especially as it 
affected a very important article of food. The composition of 
ordinary milk, as stated by Fownes, is as follows: 

Water . . . • . . .  _ .. • . • . • . . . . . .• _ . . . . . • . . .  873'00 
Butter .. ... .. . . . . . . .. • • . •  _ • . . . . . .  _ .  . • . 30'00 
Cssein . . . . ... . . .. . ... • • • • .. . •  _ . . . . .  . . .  48'20 
Milk sugar . .. . . . . . . . . . . . .  �. _ . _ . . • . . . . .  43'90 
Phosphate of lime. � • . .  . .  • . . . . .  . . . .  . .  . .  2'31 
Phosphate :of magnesia. _ . . . . . . . .  _ . . . . .  0'42 
Phosphate of iron. . . . .  . . . .  . . . . .  . .  . . .  . 0'07 
Chloride of potassium . . . . . . . . . . _ _  .. .  _ . 1'44 
Chloride of sodium . . . . . . .  _ . . _ . . . .  . .  . . .  0'24 
Soda in combination with casein .. .  _ .  . . . 0'42 

1,000'00 
Composition of caeein in 100 parts: 

Carbon .... .. .. . .. . . . .. . . .  _ , . . . . . .  . . . . .  53'84 
Hydrogen . . . . . .  _ .. .. _ . . . . . . . . . . . . . . . . . .  7'15 
Nitrogen. . . . .  . . . .  . • . . . . . . . . . . .  . . . .  . . . . .  15'64 ��'t�� } . . ... . .... . . . .. . . . . ... .. .. . - 28'37 

100'00 
Composition of albumen in 100 parts: 

Carbon . . • .• . • • . . . . . . . . . . • • . . . . . . . . . . . . . .  58'5 
H1.drogen. . . . .  . . . .  •. . .  . . . .  . . . .  . . . .  . . . . . . 7'0 
NItrogen .. . . . . . . .. _ . . . . •  , . . . .  . . . .  . • . .  . .. 15'5 
Oxygen . . . . . . . . • . • . . . . • • • . • . . . . . . . . • . •  _ .  22'0 
Phosphorus . . • . • • . . . . _ . . • • . . • . . , . . . .  . . . . 0'4 
Sulphur . . . . .. . .... .. .. . .. . . . . .. .. . . . ... _ 1'6 

100'00 
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Casein and animal albumen are remarkably similar in com

position; casein differs in not being coagulated by heat, and 
is precipitated by acetic acid. Certain animal substances 
cause its coagulation, such as the dried stomach of the calf, 
known as rennet, used in the manufacture of cheese. 

When a thin film of milk is examined with the microscope, 
it is found to be a transparent fluid, in which are floating 
numerous transparent globules of fat; these are surrounded 
by a thin pellicle, and when this pellicle .is broken mechani
cally, as by churning, the fat is liberated and forms butter. 
The fluid part consists of casein, saccharIne matter, and 
saJts in solution. The proportion of these organic principles 
varies in different animals, and also in the same animal when 
fed under differont conditions. Human milk usually contains 
a larger proportion of sugar than cow milk, and is coagUlated 
with greater difficulty. It is well known that the secretion 
and quality of milk are influenced by the mental emo
tions. 

Milk as obtained in towns is frequently adulterated, and as 
foreign matter would alter its mioroscopical characteristics, 
it was necessary to procure pure milk. One of our members 
Mr. Kipping, kindly supplied me wi�h a bottle of fresh.draw� 
milk. The cow had calved about three months previously, 
and had been fed fln grass, bran, and bean-flour. This mill>.. 
was examined soon after I received it, and was found to be 
very rich in oleaginous globules, forming a plentiful supply 
of cream. There was no 8.ppearance of dotted matter or any 
fungoid growth when examined by powers varying from 200 
to 1,500. The smallest oil globules exhibited (as usual) 'great 
molecular aotivity. A bottle was filled with some of this 
milk and securely corked; other portions of the milk were 
placed in open cups; one cup was kept in a cabinet which 
was closed during the day, the milk of the second cup was 
placed in a closet, the atmosphere of which I knew to be 
favorable to the growth of fungi, the Mucor Mucedo being 
the most abundant and of the same family as that mentioned 
as having been found in oream by M. V. Essling. The milk 
in the bottle and that in the cups were examined daily, pre
cautions being taken to olose the bottle speedily after a por. 
tion was re�oved. On the third day, the milk 'in the open 
cups was sour to the smell, bnt no change appeared viliible 
under the microscope; the upper portion of the milk in the 
bottle had become very rich in oil globules by the formation 
of cream. On the fourth day the casein had coagulated in 
the milk in the open cups, and the flaky precipitate was visi
ble under the microscope; the pellicle surrounding th4i oil 
globulell now appeared to be very eaSily ruptured, and with 
the slightest pressure some of the globules could be joined 
together-sometimes a number of globules which had been 
ranged in line by a current would coalesce by a slight move
ment of the finid, and form an elongated mass. Fifth day, 
no appreciable alteration. Sixth day, the milk which had 
been placed in the closet had patches of mold visible on its 
surface; a microscopical examination of this mold showed it 
to be the Mucor Mucedo, snch as I had frequently found on 
fruit which had been left in this closet. The fungi appeared 
on the surface only, no trace of it could be found in the milk 
taken from various depths. The milk in the cup kept in the 
cabinet eKhibited no appearance of the Mucor Mucedo or any 
other vegetable or animal organism; it had become thick
ened into a pasty mass, with an intense Sour odor. These 
observations were continued for eleven days, and the only 
difference observable was in the oil globules-they began to 
lose their spherical form, as if the investing pellicUl had been 
weakened in parts and had become expanded. 

These experiments were repeated with a second supply of 
milk, which Mr. Kipping kindly supplied, and the results 
were alike in both cases. The range of temperature dnring 
the experiments was from 45° to 63° Fah. '£hese experiments 
would leud me to believe that vegetablo organisms do not, as 
a rule, make their appearance in pure unadulterated milk un
less it is exposed for some time to atmospheric infiuences; 
most probably the spores are supplied by the atmosphere. 
Flirther experiments are wanted to decide the question. Tho 
microscopical examinations should be continued in hot 
weather. I hope to be able to resume the inquiry next sum
mer under differeRt conditions, which have suggested them. 
selves during the examinations 1; have detailed. In any case, 
M. V. Essling's suggestions to bottle the milk is very good, 
and, in my opinion, cream pans with covers would be a very 
great improvement on the opens ones as at present empJoyed, 
at the same time having due regard to the cleanliness of the 
apartment and the vessels in which the milk is kept. 

In a microscopical examination, such as I have recorded, it 
is quite necessary to have pure materials. The milk as sup
plied by vendors we know to be very frequently adulterated, 
and the most simple and easy method is by the addition of 
water. We know also that in towns where the water has a 
high character for purity, it sometimes happens in dry, hot 
weather the reservoirs are charged with vegeiB.ble and animal 
organisms. Milk may not always have town's water added 
to it; in this case there may be an extra quantity of vitalized 
matter introduced. What a surprising account a microscop' 
i1!t might furnish from the examination of milk containing' 
such an importation In the cOld weather, such as we have 
at present, animal orgaDisms are not so IIbundant, and this 
may aCcoullt for their absence from a sample of p1ilk obtained 
in this town. in whiCh I found Algm, but not beloDging to 
the pure milk. One curious circumstance was noticed in 
this milk, no Mucor Mucedo appeared in or on it, although 
exposed in the closet fur the rome length of time as Mr. 
Kipping's milk, which showed si.gns of this growth on the 
sixth day, and on the twelfth day the town milk had none 
visible. I may mention that pure milk in a bottltl securely 
corked remained fresh twelve days; pOSSibly the low temper
ature favored its preservation. 
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THE lIOOSAC TUNNEL. 

The attention of the world is so much directed to the Al
pine railroad tunnel of Mont Cenis, the connecting link be
tween France and Italy, that we are apt to lose sight of the 
fact that a similar enterprise, of nearly equal magnitude, is 
now going rapidly on within our own borders. We allude to 
the great tunnel through the Hoosac mountains, in the State 
of Massachusetts. This gigantic work was projected and 
begun before the European tunnel was fully planned; and 
had. Hoosac been half as liberally supplied with money 
as Mont Cenis, it would long ago have been completed. But 
Hoosac, instead of being supported by the treasuries of great 
empires, has had to depend upon the caprices of the Legis
lature of one little State. At some periods the Massachusetts 
Legislature, influenced by a feeling of poverty, would alto
gether refuse supplies, and then the work had to stop. But 
when money was again forthcoming, th.e ring of the driU and 
the roar of the blast quickly resounded. These alternating 
periods of idleness and activity have occupied fifteen years; 
but therp. is reason 
to believe that the 
delays are done 
with, as the com
pletion of the work 
is now under posi
tive contract with 
the celebrated min
ing engineers, the 
MessJ:S.Francis and 
William Shanly,of 
Canada. They have 
engaged to finish 
the work on or be
fore March 1, i874 ; 
they are energetic 
men, and the vig-
orous manner in "0%t}'�'��iQ�1;:;%�i 
which they carry 
things on indicates 

� deutin, 1\lUtticlU. 
The Hoosac drills have 4t-inch cylinders and 9-inch stroke. 

They make 250 strokes and cut a 2-inch hole at the rate of 
two inches deep per minute_ The weight of each drill and 
its cylinder is 500 pounds_ Cost $125 each. 

The compression of the air by which the drills are driven is 
effected at the east end of the tunnel by water power; four 
20-hors& turbines being employed, which operate sixteen air 
pumps each of 13t-inch bora and 20-inch stroke. Not all of 
these pumps are used at once_ 

The air is compressed to 65 pounds to the square inch, or a 
little over four atmospheres, and conducted through an 8-inch 
cast iron pipe to the drills �at the tunnel heading, where 
branch pipes connect several drill cylinders with this 8-inch 
pipe_ With six of the drills at work and making 250' strokes 
per minute, the gage on the air pipe at the heading of the 
tunnel, shows a pressure of 63 pounds against 65 pounds at 
the pump rooms, one mile and a half distant, being a loss of 
only 2 pounds. This remarkable fact illuetrates the advan
tage of compressed air as a motor for machinery in mines, 

a completion of the tunnel much earlier than the date of the tunnels, and other difficult places ; the exhausting air also 
contract. We lately visited the Hoosac, and desire here to serves the purpoEes of ventilation. 
express our indebtedness to the above gentlemen, particularly When the drills have cut into the rock the required depth, 
to Mr. W. Shanly, for personal attentions and facilities in the say from four to six feet, the drill carrier is moved back out 
examination of their remarkable works. of the way and the corps of glycerin men advance, charge 

LOCATION, LENGTH, AND CHARACTER OF THE TUNNEL. the holes with nitro-glycerin, insert the priming wires, and 
The Hoosac tunnel forms part of the line of the railroad connect them all with a singb pair of electrical conducting 

from Greenfield, Mass., to Troy, N. Y.; and when the moun. wires, which extend back to a safe distance, where the ex
tain bore is finished, Massachusetts will enjoy two independ- tremities connect with the electric battery. This instrument 
ent roads, extending from its Atlantic coast to the Hudson is contained in a round case about 15 inches in diameter and 
river, a distance of about two hundred miles. One of these 4 inches thick, resembling the case of a clock, and having a 
roads, the Boston and Albany, having steep grades and trav- small crank protruding from its upper surface by turning 
ersing the southern section of the State, has long been in which a current of electricity is generated. The battery is a 
operation. The other, from Boston via Fitchburg and Green- magneto-electro machine, the electrical current being p�o
field, Mass., traverses the northern part of the State, through ducad by causing an armature to revolve near a permanent 
rich farming and manufacturing districts, with easy gradients magnet_ 
except at the Hoosac mountains, where it was determined to After the glycerin charges are ready, the strong ,md heavy 
avoid declivities by boring straight through. The tunnel is wooden doors near the heading, shown in the diagram, are 
to extend ill a direct line from the Deerfield river on the east, closed, forming a protecting bulkhead with a cushion of air 
to or neal' the Hoosac river on the west, a distance of almost between it and the rocks. The signal for firing is then given, 
five miles. The bore is to be 20 feet high and 25 feet wide. the crank of the battery is turned, a flash like lightning is 
The altitude of the mountains is 2,500 feet; they are com- seen around the doors, the mountain trembles, a tremendous 
posed of mica slate of variable hardness, some streaks roar as Of. thunder is heard, and a blindin� �loud of smoke 
beinO' as hard as flint and difficult to cut. Very little water and dust mstantly fills the tunnel. But thIS IS soon cleared, 
has ;0 far been encountered in the tunnel, and for the most ' for the ventilation is rapid and effective. In addition to the 
part it is quite dry. The tunnel rises on .J. grade of 26 feet to fresl� ai� b.r?ught . in and_ dis?harged throug� the drills, a 
the mile from each portal to the center of the mountains, speCial all' pIpe, 8 mches m diameter and a mIle and a half 
thus affordiu O' constant drainage_ The rock formations thus long, is employed for ventilating purposes. The extremity 
far encounte;ed agree closely with the geological surveys of this pipe, consisting of a rubber hose, is carried up to the 
made prior to the commencement of the work. The eastern heading after the blast, and the tunnel is soon filled with 
portion of the tunnel has been advanced nearly a mile and a fre�h air which drives �ut the s�oke. T�e ventilating pipe 
half into the mountain, the western portion one mile_ The delIvers over 2,000 cubiC feet of air per mmute. 
tunnel is therefore a little more than half completed. The hulkhead is now opened and a large force of miners ad-

The contracting engineers have been compelled to make vance to clear away the debris, consisting of many tuns of 
outlays for machinery to the extent of $100,000; and, in ad- rock dislodged and broken by the tremendous force of the 
dition to this, by the terms of their contract, they were to re- blast. Small cars are brought up, the Rtone is loaded in, and 
ceive no pay from the State uIitil they had done work to the the track laid for a new advallce of the drill carrier. Mules 
amount of $500,000. The Hon. vVm. M. Tweed, State Sena- and small locomotives are employed to haul the cars. The 
tor, of New York city, is the capitalist who is quietly carry- size of the opening drilled and blasted is 6 feet high by 25 
ing along the financial portion of this great and interesting feet wide_ 
work. It is said that the profits on the contract will exceed Various gangs of men are employed on platforms of differ-
one million dollars. ent hights, as shown in our sketch, to enlarge the tunnel to 

HOW THE WORK IS DONE. its proper size and finish the walls. At present the work of 
Our diagram illustrates the general manner in which the drilling out the enlargement �s done by hand ; but at the time 

work is conducted. At the extreme inner end of the tunnel, of our visit an iillmense Burleigh drill carrier, composed of 
or heading, a large drill carrier is employed, consisting of a strong tubular iron, was in part ere.cted, upon which a large 
stronO' framework mounted on wheels, and carrying a num- number of the atmospheric drills are to be placed. When 
ber of the celebrated Burleigh drills. These drills operate this gigantic machine is completed, the work of enlarging 
independently, and each is, in effect, a separate engine with and finishing the tunnel will be greatly facilitated_ 
cylinder and piston, having for its motor either steam or com- About one thousand men are at present employed on the 
pressed air, whi�hever is most convenient. At the east end of various divisions of the Hoosac Tunnel. They work night 
the tunnel which we are now describing, they are driven by and day, in alternating shifts of eight hours each, making 
compressed air. The drills are made with trunnions and other one blast during each shift, and cutting through the moun
adjustments, so that the position of the drills may be changed tain at the rate of about 250 feet per JUonth. 
as desired; and in practice they are worked in all sorts of po- THE WESTERN PORTAL 
sitions-upward, downward, laterally, or obliquely, according of the tunnel is at North Adams, Mass., a very thriving place, 
to the judgment of the miners. The drill carrier is pushed having fine water powers and a number of large manufactur
close up to the heading and firmly secured by clamping ing establishments . .  But the village is so closely surrounded 
screws which press against the roof and floor of the tunnel. by hills and the Hoosac mountain�, that building lots are scarce 
The drills are then adjusted and secured so as to work on and are now being dug out of the hill sides_ The cars from 
their appointed lines; the compressed air is then admitted to Troy, 4(} miles, rest at North Adams; they cannot proceed 
the drill cylinders, causing the drills to fly back and forth further east until the tunnel is completed. We sojourned at 
against the rocks like shuttlecocks. The drill rod" are hoI· the Wilson House, a large and imposing structure erected by 
low ; and through the center of each, when in operation, a Allen B. Wilson, inventor of the remarkable mechanism 
small stream of water is forced, which washes the dust from known as the Wheeler & Wilson sewing machine. Wilson 
the drill holes and assists to cool the tool. 

. 
married at North Adams, and worked here as a humble me-
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chanic. It  was while thus employed that he completed the 
model of his marvelous sewing machine, with which he 
started off for fame and fortune, via the SCIENTIFIC AMERI
CAN office, New York. This was in 1850. We prepared his 
specifications and drawings and obtained his patent. 

The form and practical operation of the present sewing 
machines are due to the genius of Allen B. Wilson_ Baster 
plates and other clumsy parts were required in Howe'S, and 
other machines, until Wilson came forward, made the table 
and the 4-motion feed, and taught the correct principles of 
construction. From the little model which Mr. Wilson 
brought to our office in his pocket, has arisen the gigantic 
corporation known as the Wheeler & Wilson Manufacturing 
Company, whose annual revenues are estimated at between 
two and three millions of dollars, and who,�e splendid fire
proof manufactories, at Bridgeport, Conn., cover several 
acres. 

The western mouth of the tunnel is located in a deep ra
vine at the base or the mountain, about two miles south of 

the Wilson house. 
The tunnel is of 
oircular form, 20 
feet high and 25 
feet wide. The earth 
at this portion of 
the works proved 
to be a treacherous 
quicksand, through 
which a tunnel of 
masonry about 1 ,000 
feet long had to be 
carrieu. The arch 
is composed of eight 
layers of brick, and 
its constrnction was 
most difficult �nd 
expensive. 

Up the mountain, 
about half a mile 

beyond the end of the brick tunnel, a vertical shaft is sunk 
to the level of the tunnel, 318 feet, and two headings start
ing east and west have been made. The latter has been cut 
through into the brick tunnel, and work upon the other head
ing is progressing satisfactorily. The west end of the tun
nel has now reached a total length of one mile. 

Within the building which covers the shaft is a ponderous 
elevating machine, constantly employed in raising the loaded 
stone cars and returning the empty. Here also, arranged 
side by side, in active operation, are a number of 20-horse 
horizontal steam engines, with air pumps attached_ These 
machines are employed to compress air, which they force 
down the shaft into the tunnel, supplying motive power to 
the drills and ventilation for the miners_ The Burleigh drills , 
engines, and compressors are used. 

Leaving this shaft we journey over the mountains. The 
road rises in zigzag lines upon the breast of the; mountain, and 
we soon reach the region uf the clouds; through their open
ings we are permitted to enjoy some of the finest views 
the continent affords. The Green Mountains of Vermont 
stretch away to the north, while close by us on the west, old 
Greylock, the giant of the Hoosac range, looks down benig
nantly upon the streams and villages, that wind and nestle in 
the valleys below. 

THE CENTRAL SHAFT. 
Half way over the mountains is located the grand central 

shaft of the Hoosac tunnel, 700 feet deep and not yet com 
plete .: but the boring is progressing favorably, and it is ex
pected that the tunnel level, 110 depth of 1,000 feet will be 
reached sometime during the coming summer, when two 
headings. one in each direction, will be opened, thereby 
doubling the rate of progress on the main tunnel. Steam 
power is employed to compress air, drive the drills, and sup
ply fresh air to the miners, as before described_ 

The general superintendent of the various mechanical de
partments of the Hoosac tunnel works, is Mr. Oliver Ayers, 
of Charlestown, Mass., long and favorably known for his ex
ecutive abilities and enterprising services in connection with 
other prominent railway works in this country_ 

THE DRILLING AND AIR-COMPRESSING MACHINERY. 
The drilling machines, compressors, steam engines, etc., 

are simple, well made, and thoroughly effective_ They are, 
for the most part, the invention of Charles Burleigh. Many 
attempts have been made to drill economically by the use of 
machinery; but we believe there are few devices that can com
pete with the Burleigh drills, especially in difficult situations_ 
It is one thing to cut into stone where the block is under co;}
trol, and where all the parts can be kept smooth and clean 
but it is quite another thing to produce machinery that shall 
work well amidst the rough and tumble of a narrow tun. 
nel, where grit and dirt, so ruinous to exposed machinery, 
are flying in every direction. But the Burleigh drill stands 
the severest tests, and may be relied upon to operate effectively 
in the very worst places ; and that is where its assistance is 
generally most needed. By its use any given amount of rock 
cutting may be performed three times faster and cheaper 
than by hand. The drill points will cut ten times further for 
each sharpening than hand drills. 

The Burleigh drills are now at work at Hell Gate rocks, 
near this city, also in the vicinity of Central Park; at Jersey 
City, Midland Railway tunnel; Nesquehoning tunnel, Po,. ; 
Delaware & Hudson Canal Co.; Lake Superior, Colorado, Ne
vada, and Nova Scotia mines; and many other places. The 
manufacturers are the Putnam Machine Co., Fitchburg, Mass., 
and the general agents, are Messrs. J. T. & W. H. Daly, 43 
New street, New York city. 
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One of  the largest of  the machine shops pertaining to the 

tunnel is at the east end, located on the edge of Deerfield 
river, whence power is derived. The foreman of this shop is 

Mr. R. J. Parker, and it is a well-ordered, efficient establish
ment, full of intelligent and competent workmen, of whom, 
we- were gratified to learn, a majority are subscribers to the 
ScmNTIFIC AMERICkN. 

The Mont Cenis tunnel will be 7't miles in length ; the cost 

in all $12,000,000, or $1,500,000 per mile. It is to be finished 
in 1871. The expense is equally shared by France and Italy. 
The exact length of the Hoosac tunnel will be 41 miles, and 
the cost $9,000,000, or $1,900,000 per mile . 

.. _ .  
FRENCH ASPHALT ROADS, AND AMERICAN ATTEMPTS 

TO IMITATE THEM. 

TIlE MATERIAL. 

It has been announce:l that the New York Central Park 
Commissioners, have been lately engaged in testing the Seys
sel asphalt for the construction of roads and that the results 
have been very favorable. Much popular misapprehension 

1i1j. l 

general appearance, harllness. and all the properties of primi
tive rock, while it retains the shape of the mold. 

HISTORY OF THE INVENTION OF ASPHALT ROADS. 

The invention of the process now applied to a great num
ber of Paris roads and embankments is due, in some sort, to 
chance. Pieces of asphalt olten fell on the road from the 
wagons used to transport it from the mines of Seyssel to 
the manufac�ories of cement employed to make sidewalks, 
and were crushed by the wheels ; and when the road was 
covered with these fragments, the heat of the sun produced 

decrepitation. The wagons wheels, by little and little, com

pressed the accumulated dust finally into a solid crust, which 

, ,. I 1zj. J  

being found an admirable road surface, led to further applica
tions of it to the same purpose. 

It was M. Merian, a Swiss engineer, who, in 1849, first im
proved that lesson of chance and constructed an asphalt sur
face on the cantonal road of Val de Cravers, which, in spite 
of the instability of its foundation and the irregularity in 
repairing, is yet in a perfect state. 

In 1850, M. Darcy, Surveyor-General of Bridges and Roads, 
in & report addressed to the minister of public works, pro
posed to apply it immediately on a portion of Paris Boule
vards. 

However, it was only in 1854 that, under the supervision 
of M. Hamberg, chief engineer, and M. Vaudry, ordinary en
gineer of th e municipal service, the first asphalt road was 
constructed in Rue Bergere, Paris, on the remains of a road 
which had only lasted a few months and in which bitumen 

exists on the subject of asphalt. Most people, when asphalt had been employed . Since that time the road surface of the 
roads are mentioned , get only a confused idea of some sort of \ Rue Berg-ere, if we eKcept the portion in front of the Rue du 
artificial concrete made of coal tar and gravel, or some in- Conservatoire, which is made out of cast asphalt, has never 
ferior abomination like that which now disgraces Fifth Ave- been repaired . 
nue in this city. Since 1854, the system of asphalt embankments or roa.d-

As the subject of road making is at this time one of cur- I ways has been developed very rapidly. The first attempts in 
rent interest, and as the genuine asphalt roads in Paris are 1854 were made on a surface of about 890 square yards, and 
not only admirable when completed, but the material of lour years after asphalt was applied to 8,900 yards. 
which they are made, as well as the methods of making them, In 1859, the Bubstitution of asphalt for stone paving was 
possesses points of great interest, we have been at the pains 
to obtain from authentic sources :n Paris, iull information liZ' rj' 
and eJaborate drawings of machinery, tools, etc., from which 

- I :1-
the substance of the present article is compiled. 

The French asphalt is a carbonate of lime or chalk, nat-
• mally impregnated with bituminous matter. Extensive beds 

of this deposit are found at Seyssel and Pyrimont on the right 
bank of the Rhone, between the French fortress Belle�rade 
and the town of Culloz. Large amountll of this rock are 
quarried and sent to the French capital, where it is used in 
making the beautiful pave1nents which now adorn some of 
.;:g e streets of that city. 

It is known that in heating asphalt rock to about 212· it 
disintegrates, and by the softening of the bitumen it turns into made in Rue neuve des Petis Champs. That operation re
a sort of a brown dust. If in that state, wJile the dust is suIted in some instructive observations. '1'he eeason was un
yet hot, it is compressed in a mold, the particles will stick favorable being damp and rainy, yet the work was performed 
together, fend the matter will resume again, in cooling, its notwithstanding. But the beton never got dry, and as travel 
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could not o n  that account b e  long suspended i n  a street so 
very much frequented, the asphalt was put on a damp sur
face, and sinking in a very few days, holes and ruts made 
their appearance . These were produced by steam confined 
under the bed of asphalt, and the inconsistency of the ground 
a portion of which was on a loamy embankment of a drain 
recently built . For this reason it was necessary to make 
almost a new embankment, in fair weather, and on a bed of 
dry beton strongly beaten ; and since that time the street in 
question has always been in a perfect state, without any r2-
pairing wl::.atever. At the present time the whole surface of 
Paris asphalt streets comprises about 133,333 square yards. 

CONSTRUCTION OF THE ROADe. 
The first operation in making an asphalt road is the break

ing of the material. This is performed in a crushing mill of 

peculiar description. The rock arrives at Paris from Heyssel 
in lumps containing several cubic inches. These lumps are 
first broken in a machine called a rammer, and then fed to a 

crushing mill. This mill is of English origin and is based 
upon an ingenious application of centrifugal force. The 
details, however, are too voluminous to be dwelt upon here. 

As soon as the asphalt rock is proper�y broken and ground 
into the sort of dust _ above described, 
it is put into the torrefactor or dust
heating apparatus. This is shown in 
section in Fig. 1. It is a stationary 
macbine employed to heat the dust 
before it is carted upon the road, to
avoid the unpleasant smell caused by 
beating in the public streets, It is 
made on the principle of thfj well 
known coffee roasters. An internal 
sheet iron cylinder is made to revolve 
in an external one by means of a worm 
gear. In the interior one is placed 

the asphalt dust, and the heat passes up and around it from 
a portable furnace. '1'his portable furnace is placed on wheels 
so that when the dust is sufficiently heated it may be drawn 
from under the cylinder, and replaced by a cart to receivQ tho 
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dust from the heating cylinder. The carts are of sheet iron 
and the asphalt being a bad conductor of heat, cools very 
little during the transportation from the heater to the road 
surface. 

Arriyjng at the place of deposit the dust is distributed and 
consolidated by hot and cold compres8ing rollers, and other 
tools h ereafter to be described. The surface of the soil of the 
roudway is l aid up to the proper convexity, and a layer of 
bcton is  put down, upon which the aspbalt is (loncreted. 
S()metimes the entire roadway is covered with asphalt, and 
sometimes only a portion. Our engraving, Fig. 2, shows four 
different siyles of roadway ; A showing where the asphalt is 
used ; B, the beton ; C, the underlying soil ; and D, blocks of 
stone like our Belgian pavement. 

Before the beton is laid down, the ground is duly stamped 
and prepared for its reception. The whole operation should 
be performed only in favorable weather for reasons assigned 
above. The heated asphalt dust from the sheet iron carts is 
first spread over the surface with an iron rake or shovel, and 
is then stamped and partially compressed with the tools shown 
in Figs. 3 and 4. These tools are heated by means of a fur
nace spown in Fig. 5. The heating of these tools as well as 
that of the hot compressing roller is done, not that it is 
necesEary to conglomerate the asphalt but to prevent the in· 
convenience of its adhesion to them . The material does not 
stick to a hot metallic surface. 

The cold compressing roller med after the surface has 
cooled is not different from tb at in ordinary use in this coun
try, and therefore need not be described. The hot compress
ing roiler is on the contrary quite peculiar in construction. 
This is shown in section and plan in Fig. 6. An iron grate or 
basket is pivoted on the �xle within the external compressing 
cylinder, and ill this basket is carried a coal fire, the basket 
being so pivoted that it will hang below the axle in an upright 
position. 

The various tools shown in Figs. 3 and 4 are adapted to 
smoothing the surface in differen t .  parts, and to shape the 
gutters alOIig the edges of the sidewalks preyjous to the 
action of the hot compressing roller. 

These details will give a fair idea of the nature of the gen· 
uine asphalt, and the method of making it into roadways. 

AMERICAN ROADS. 
SO far as we are aware, no deposits of similar material have 

been found in America. The attempts to use asphalt have 
been confined to material imported for the p urpose. Most, if 
not all, of the various fOrlns of concrete made with coul·tar 
and pine-tar, mixed with gravel, coal u�hes, etc., huvlil proved 
incapable of withstanding th" effects of frosts or of heavy 
travel. 

Should the usphalt prove to answer the purpose, there 
seems no reason why un artificial asphalt might not be made 
which would answer the same purpose. Whether the bitu· 
men fo uud in the Sey ssel asphalt is of such peculiar adhe· 
sivene8s that no other substance can be fouud to equal it in 
this respect, we cannot say, but it  appears to US that its pecu· 
liarities arise more from t.he way the carbunate of lime and 
the bitw lJ en ure naturally mixed than from any chemical 
peculi arity. If this supposition be correct, it would seem 
possibl e to produce an artificial asphalt rock, as good us the 
na1l\ual deposi t .  The natural indicution seems to point 
directly to a composition of carbonate of lime and bitumen, 
for road surfaces Immense quantities of bitumen exist and 
can be obtained at a very cheap rate. An almost inexhaust
ible supply of it is found in the pitch lake of Trinidad and it 
is of very adhesive quality. Should the adaptability of 
asphalt to American roads be demonstrated, it would seem 
that S0111e experiments with an urtificial material of a silll.ilar 
nature might be a promising venture. 

--_ .  __ .. ------
[For the SCientific ADlenc�n.l 

NEW PAINT, 
:BY O.  WIDEMANN. 

By ad ling to a �olution of chloride of zinc some white 
oxide of zinc in powder, a cement is obtained, known as " Lal. 
lement's Cement," which is used for s tone and metals, and is 
also frequently employed by dentists for filling decayed teeth, 
on acco lillt of the oxy.chloride of zinc thus obtained which is 
insoluble, white, and very hard ; it is also used in modeling 
obj ects of art of a very fragile nature. . 

For painting purposes the oil and essence generally used 
can be replaced by an aqueous solution of chloride of zinc 
to which tartrate of potassa has been added. 

In order to give body to this mixture a certain amount of 
potato starch is added ; in submitting this mixture to heat, 
the starch is dissolved, and in cooling it gives the required 
consistency. . 

Having added to the powdered oxide of zinc, the mineral 
or vegetable colors (also powdered) which it is intended to 
use, the oxide of zinc thus colored is mixed with the aqueous 
solution of chloride of zinc, and the whole applied by means 
of a brush on the surface to be coated. The mixture soon 
dries after its application on acoount of the production of 
oxy·chloride of zinc, the whole will dry perfectly in half an 
hour. 

The alkaline tartrate added has for its obj ect to delay this 
drying, which without it would be too sudden. 

To obtain white paint the above mixture may be employed 
without the addition of any coloring matter, as the oxy·chlo
ride of zinc gives a very fine white color. 

The advantages of this paint are the following ; 
First. They arli more durable than oil paints, and do not 

blacken by exposure to sulphurous vapors. 
Se�ond. Devoid of any odor, and drying quickly, one coat

ing can be applied in winter every two hours, and every hour 
in l'lummer ; so that a room can be completed in a da.y's work. 

1 titutifit �tutritnu+ 
Third. Resisting dampness, and the action of water (even 

boiling), it can be cleansed with soap, as is ordinary oil paint. 
Fourth. This paint containing the chloride of zinc is anti

septic, and preserves wood against decay. 
Fifth. It diminishes the combustibility of the substance 

to which it is applied, as chlorine renders hydrogen incom· 
bustible in combining with the latter to form hydrochloric 
acid, which cannot be decomposed by heat. A certain quan· 
tity of borax may also if desired be added to the solution so 
as to increase its :ncombustibility. 

Sixth. It is manufactured without danger to the health of 
the workmen. 

Seventh. The oxide and the chloride of zinc are found in 
the trade at a low price, and these substances can be kept 
without alteration any length of time, in any climate. 

Qt.O'ttttlp'.O'udtutt. 
Til. Editor8 arc not r88P01unbl. for ,,,. OpmiOnil /JiljpreBSea ltv '''elr (Jor· 
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State of Steam over the Water Level In steam 
BoUer!!!. 

MEIiISRS. EDITORS ;-In my last the exceeding rapidity of 
water circulation in a good boiler was noted. 

I will here speak of the actual state of things as I found 
them above the water level of the samll boiler. By the use 
of a great number of small try cocks along the side, I found 
what' I el:mll call a wave of spray, composed of tiny drops 
lifted mechanically by the rapid upward current of steam j ust 
over the greatest heat ; ever varying in density and shape, 
ever doing its quiet and useful work of separating the new 
mad e  steam from its accompanying water. This wave had an 
outline something like the accompanying sketch. 

As I am not writing for any boiler but only seeking truth, 
I give nothing of outline but simple interior, showing the 
unstable wave of spray covered by a layer of damp fog or 
very cloudy steam, the whole rising from 8 to 10 inches at 
the highest part . I noted particularly thut this never moved 
forward near enough to the try cocks in front of the boiler to 
be dett'cted by them, but kept hovering over the hottest part 
of the boiler. 

After finding this to be the case, I very unwisely tried to 
get dry steam from the back end of a l ong boiler, which was 
making n�ar1y all its steam over the fire at the front. I failed 
to get dry steam, although I had really more steam room than 
in the first experiment which had yielded such good results ; 
but searching as before for the truth, I found my poor wave 
of spray on a terrible laender-demoralized to the last degree, 
distorted, broken and mixed, rolling, tumbling over the sur· 
face, swept before the current of steam made at the front with 
no exit but at the back. There was the trouble-what had I 
been thinking of? 

My remedy was clearly pointed out, and quickly malle and 
t.ested. I simply put the same number of cubic feet of steam 
space over the steam produced, imitating the outlines nature 
had given me as near as I could. All was right. My wave of 
spray went soberly to work un.ler its tent.shaped steam room. 
It gave me dry steam once m8re at a rapid rate, and so has 
been doing ever since. 

Olney, Ill. '1'. L. L. 
- _  .. 

spontaneous (J ombustlon oC the Human Body. 

MESSRS. EDITORs :-In a recent number of the SCIEN'rIFIC 
AMERICAN it is stated that Mr. A. B. Flowers, of Alexander, 
La., considers that he has found a " mistake " in the article 
on this subj ect reprinted some weeks ago from the Boston 
Journa? of Ohemistry. If he will take the trouble to look at 
the article again, he will see that the statement that " no one 
has ever witnessed a case of such spontaneous combustion " is 
given as one of the points in which the fifty cases investiga
ted by Liebig ugree, according to the account of that eminent 
chemist. The w riter o f  the article makes no assertion of the 
kina on his own responsibility. 

We wish that Mr. Flowers would give a more detailed ac
count of the case mentioned by hi.m. We should not infer 
from the paragraph in the paper that the body was consumed 
or even burned at all.  The breath from the mouth and nos
trils appears to have contained so much alcoholic vapor that 
it took fire, and death was the result. Was it an open fire 
near which the person was sitting ? And is it not possible 
that the vapor took fire in much the same way as naphtha 
vapor might under similar circumstances ? 

If the body could be burned up in the manner described 
by the old writers on spontaneous combustion, it would seem 
that it ought to have happened in this case. '1'hese authori� 
ties (?) state that the flame cannot be extinguished by uny 
ordinary means-and this assertion may be found in so recent 
a book as " Steelu's " Fourteen Weeks in Chemistry," pub. 
lished for educational ·use in the year of grace 1867 I-and 
that the body may be burned to ashes without even scorching 
the clothes. How was the fire put out in this case ? or did it go 
out of itself, and, if so, how soon ? Has any full description 
of the case been published in any medical or scientific pe
riodical ? If not, it is very desirable that either Mr. Flowers, 
or some other of the eye.witnesses.should prepare such a de
scription at once. 

The last alleged case of' spontaneous combustion of the 
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body, reported in full and carefully examined by competent 
medical men, was that of the Countess of Goerli tz, June le,  
1847. In that instance the Hesse Medical College, after due 
investigation, reported that the person had not d:ed from 
spontaneous combustioll. The case was then referred to Lie
big and Bischoff, whose report was to the same effect. It 
subsequently appeared from the confession of the man who 
eommitted the murder, that the Countess had been strangled 
and the body wilfully burned after death. 

Much interesting matter on this subj ect may be found in 
Dupuytren's " Legon8 OrallJ8" and in Taylor's H Principles and 
Practice of Medical Jurisprudence." * 

- - -
Leelanehe's Battery. 

MESSRS. EDITORS ;-1 see in the last number of the SCIEN· 
TIFIC AMERICAN, that you desire some information on Le
clanche's \;)attery. Starting on very j udicious considerations, 
M. Leclanche has devised a single liquid battery, and obtains 
a constant current by an arrangement unknown before ; all 
the batteries giyjng constant currents being hitherto employ· 
ing two liquids. 

In every battery, the body receiving the positive electricity 
must be inoxidizable, a good conductor, and pos�ess such af
finity for hydrogen that the latter is seized as soon as pro· 
duced, and thus the perturbations caused by the presence of 
free hydrogen are prevented. 

The peroxide of manganese possesses all these qualities in 
the highest degree, being inoxidizable, insoluble, and possess· 
ing great electric conductiyjty and affinity for combustible 
bodies. It therefore constitutes a very good positive element. 

As a negative body, M. Leclanche retains the zinc, which 
possesses all the requisite properties for the purpose. As for 
the liquid coming in contact with the two poles, the hydro· 
chlorate of ammonia, or the cOJnmercial sal ammoniac, has 
received M. Leclanche's preference. 

Practically, for the sheet of peroxide of manganese, M. Le
clanche hao;! substituted crushed peroxide, kept in a porous 
j ar ; the positive electricity of this mass is collected by means 
of a plate of gas carbon. It is necessary to use a very pure 
perOldle. A good conductor, the best known for this purpose, 
is known in the market under the name of manganese aiguiUi. 
It is crystallized, silky, and possesses a very pronounced graph
itoide luster. If it j oins to these qualities that of being hard, 
it is then the best conductor. To use this peroxide first sepa
rate it from the gangue. Then crush the mass into coarse 
grains. It is then passed over a metallic wire cloth to sepa· 
rate the dust ; an equal quantity of crushed gas carbon is 
added, and you have thus the best conducting body. 

As for the solution of sal ammoniac, it is better to use it 
always at the highest degree of concentration. By adding to 
the liquid an excess of this salt, it gradually dissolves und 
keeps up the strength of the solution. Care must be tuken 
tbat this solution docs not wet the porous j nr higher than the 
middle, as the drier the mass contuined i n  the porous j ur is 
kept, the better are the conditions of conducth·ity and 
working. 

'fhis battery possesses a considerable electromotive power. 
This power is represented ty 1'382, the power of the sulphate 
of copper batt�ry being taken for unity. Its resistance is 
relatively very weak, u very advantageous circumstance for 
telegraphing. 

Experience has proved that 28 elements of Leclanche's are 
amply equivaJent to 40 of Daniell's. The Leclanche battery, 
put in comparison with the Marie, Duvy, or the sulphate of 
mercury battery, much used latterly on telegraph lines, is 
preferred as it requires less cure ; the sulphute of mercury being 
also more expensive. 

The .cost of the sulphate of mercury in France is from 3 to 
3t francs per kilogramme, or 2 pounds 4 o unces supposing 
all the residues collected and resold without loss; but as this 
is practically impossible, the cest is 7 francs per kilogramme. 
The kilogramme of manganese costs from 16 to 17 cents. 

An element of Leclanche, remaining a year without work
ing, will lose nothing except by the oxidation of the zinc 
in the atmosphere, and this is so insignificant it does not 
amOU'Ilt to one per cent. It is always ready to be set at · 
work, and will last in a telegraph service from one to three 
years. 

Over 20,000 elements of Leclanche are actually in use by 
different railroad companies in France and Belgium, and nu· 
merous telegraph stations have been working with perfect 
regularity for two years without the least interruption. It is 
principally used in France, Belgium, Holland, Austria, and 
Italy. 

In France the Chemin defer de l'El1t has adopted. it, and the 
Compagnie de d'Oue8t employs it with the apparatus of 'fiers. 
It is also used in a great number of establishments for gal
vanoplasty, gilding, and silverplating, and at Brussels (Bel. 
gium}, it regulates all the electric clocks. 

C. WIDEMANN. 
- - -

FI:rtng nnder Steam BolJers. 

MESSRS. EDITORS ;-Tbe article from The Engineer on reo 
paired boilers, in a late number of your j ournal, is so deeply 
interesting to me that I am strongly impressed to respond to 
it. I am well acquainted with the iron works referred to ; 
and from my own knowledge I beg leave to speak in refer. 
filnEle to their method of firing, as some of those boilers were 
known to me. They are' fired at one end with slack of bitu· 
minous coal,fire space very large ; and when the fire becomes 
incandescent great heat is evolved. The slack is generally 
thrown on while the fire is clear and in good condition, so as 
to more readily ignite it. But, to do this; it seems to be nec
essary to open the fire doors, which are generally large. Then 
what must be the effect of all the cold air that rushes in, 
while more slack is being thrown in ? j When once in, the 
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fire is cooled down very low. However, that is the practice, 
for the fireman thinks that one good firing is better than ap
plying a little at a time, which would be the most j udicious 
mode of firing. Thus we see the boiler is sllbmitted alter
nately to intense heating .and cooling, causing expansion and 
contraction to occur alternately,which operates on the patches, 
and on all weak parts, similar to expanding and contracting 
a pair of smiths' bellows. 

It has been the grand object of my life to remedy the de
fects above mentioned, and I hope soon to present the world 
with a furnace that shall equalijle at all times the tempera-
ture of steam boilers. ELI SLATER. 

Philadelphia, Pa. 
----------4� ... ���--------

Cheap Cotton Presses. 

MESSRS. EDITORS :-1 notice in your issue of Jan. 1 , an 
inquiry for a " cheap cotton press," one that is within the 
means of a small planter, and which would be capable of 
puttiug forty pounds into each cubic foot. Having had twenty 
years' experience in manufacturing and supplying plantation 
machinery, my views on this subj ect may not be uninteresting. 

But few persons unacquainted with pressing cotton, have 
any idea of the power that is required to press forty pounds of 
cotton into a cubic foot. If they will make the experiment
which can be done by taking a box one foot square, and six 
feet long, provided with a follower, at the top of which is a 
platform for loading with weights-they will find that at 
least twenty-five tuns will be required to force the follower 
to within twelve inches of the bottom of the box, or, in other 
words, to put forty pounds into a cubic foot. Estimating 
bales to average five hundred pounds each, about twelve cu
bic feet would make a bale, and would require the enormous 
pressure of over three hundred tuns. Any mechanic ac
quainted with the strength and cost of materials, knows that 
a " cheap " press to do this is an impossibility. The material 
alone would cost more than a small planter should pay for a 
press. Bales of this weight per foot are only made on the 
most powerful lL'ydrostlttic and · steam presslis to be found in 
all of the larger seaports of the South. 

The bales, as they are received from the plantat:ons, range 
from twenty to twenty-five pounds to the cubic foot, and can 
tain from twenty-five to twenty cubic feet. To make these 
bales, a power of from four to five tuns to the cubic foot is 
needed ; so that the pressure now required in making com
mon bales is from eighty to one huudred tuns-a power wkich 
but few of the best presses will give, and work to the satis
faction of the planter. 

These bales are, before shipment, where there is a steam 
press at the seaport, " compressed," as it is termed, and the 
bale reduced from ono third to one half in size. 

S uch being tho facts as they exist, the only remedy is in a 
reduction of the size of the bales, so that the same power 
which is now applied on the plantation, to a bale of twenty 
cubic feet, will be applied to one of, say, four cubic feet ; 
which will put the forty pounds into each foot, anJ. �ave the 
expense of compressing. Such bales could be easily handled, 
and would not be torn by hooks or rolled in the mud and 
wal;er, as the present sized bales are. The press could be 
made smaller, would cost much less, and could be easily trans
ported at low rates of freight. The manufacturer would re' 
ceive his cotton in better order, and l ose le�s by stealing and 
dirty cotton. With the present mode of packing cotton, it is 
estimated that after a bale leaves the planter it loses five 
pounds on an average, before it is consumed by the manufac
t urer ; much of which could be saved by the substitution of 
small bales. J. M. ALBERTSON. 

New London, Conn. 
--------� ..... � .. ---------

Ho_ SD1all Things are Utilized. 

MESSRS. EDITORS :-Reading the article in No. 3, current 
volume, entitled " How small things are utilized," called to 
mind two more facts of the same nature. I send them to you 
to do with as you may deem proper. 

In the process of currying, leather is " stuffed" with fish 
oil and tallow. After stuffing, thin shavings are taken off by 
the workman. These shavings are purchased by parties who 
boil them down and extract the oil and tallow. The oil is 
made into " whale-oil soap," which is used by wool manu 
facturers for cleansing their goods. The tallow is made into



common soap. The residue, after cooling, is cut into cakes 
and used as fuel to boil the next lot. Being more th an 
sufficient for that purpose, the balance is sold for fuel or for 
manure. 

The cotton waste used in some of our large machine shops 
and railroads is cleansed to be used again, and the oils also 
used for the same purpose as above. A READER. 

Boston, Mass. 
__________ .. � .... M� __ --------� 

J timtific �tutritntt. 
The WashIngton Street Tunnel, Chicago, 

From the Eighth Annual Report of the Board of Public 
Works of the city of Chicago, we are able to condense an in
teresting description of the character and final success of the 
above important work. The facts given are of mu�h import
ance at the present time when so m uch attention is attracted 
to methods of communication between New York and the 
cities separated from it, by the North and East rivers. 

The tunne; passes under the Chicago River, with its center 
line in Washington street. The eastern approach commences 
in the center of Franklin street and the western approach 
terminates in the c'mter of Clinton street. The grade at 
Franklin street is 11'5 feet, and the grade at Clinton street 
13'5 feet above low water or city datum line. 

The bottom of the tunnel, or top of invert in the center of 
the river, is 32'4 feet bel@w low water or city datum. The 
grades between the ends of the approaches and the center of 
the river are uniform, except 101 feet each way (east and 
west) from the center line of the river, in which there is a 
riSGl of 2'33 feet. The tunnel under the river comprises three 
passage ways ; the south one for foot passengers, and the 
other two for horses and vehicles. The south passage is 
10'83 feet high measured from the top of the invert to the 
bottom of the upper arch, and 10 feet wide. '],he other 
passages are 15'07 feet high and 11 feet wide. 

These two passages for vehicles, however, extend only 111 
feet each way from the center line of the river, where they 
ms:t:ge �nto a single passage 23'33 feet wide, which is further 
narrowed in a distance of 40 feet to a width of 19'5, which is 
then maintained to the extremities of the tunnel. The en
tire length of the tunnel, including the open approaches 
from the centers of Franklin and Clinton streets is 1,605 
feet 9 inches. 

An interesting trial was made soon after completion of the 
tunnel, the obj ect being to ascertain what loads could be con
veniently drawn up the grades of the tunnel-and to pre
scribe limits to such, if it was found necessary. The trial 
took place January 26th, 1869, and the results are given 
below. 

The steady throng of pedestrians and vehicles through the 
tunnel gives the best possible testimony to its utility. In 
the ease with which the passage under the river is made by 
pedestrians, and by all except very heavily-loaded teams, it 
more than answers all that was anticipated of it. 

The passage through was from west to east, the teams en
tering at Clinton street in the west division , and coming out 
at Frankl in street in the south division. The teams were all 
two-horse teams, and the vehicles four-wheeled trucks. 

The descE"nt from Clinton street to the bottom of the tun
nel, is 43'75 feet, and the declivity 1 foot in 18'6265. The as
cent from the bottom of the tunnel, to the eastern extremity 
of the approach at Franklin f'treet, is 41'77 feet, and the de
clivity 1 foot in 16. 

This last grade, it should be remarked, is regarded by the 
board as steeper than is desirable. 

The distance through, from the top of the western approach 
to the top of tite eastern, is 1,608. 

FIRST TRUCK. 

Pouuds. 
Weight of team , 2,600 lbs. , weight of truck . . . . . . . . . .  2,840 

" load . . . . . . . . . .  3,605 

6,445 
SECOND TRUCK. 

Weight of team, 2,500 lbs., weight of truck . . . . . . . . . . 2,800 " load . . . . . . . . . . . 3,700 

6,500 
THIRD' TRUCK. 

Weight of team, 2,500 lbs., weight of truck . . . . . . . . . .  3,200 " load . . . . . . . . . . . 4,080 

7,280 
FOURTH TRUCK. 

Weight of team, 3,000 lbs., weight of truck . . . . . . . . . .  3,485 
" load . . . . . . . . . . .  5,200 

8,685 
FIFTH TRUCK. 

Weight of team, 2,600 lbs., weight of truck . . . . . . . . . .  2,800 " load . . . . . . . . . . . .  6,365 

9,165 
The trial, it will be observed, took place in winter, the 

roadway of the ·open approaches being somewhat snowy and 
slippery. All of the teams passed through without stopping. 
All but the last pulled up the ascent with ease ; the last team 
with difficulty. Its gross load of over four and one-half tuns, 
was apparently about the measure of its strength. 

THEY tell a good story of a certain well-known professor - .. � 

of natural science. It was the custom of the doctor to encour- Photography on Canvas. 

age his geology class to collect specimens and bring them We were recently favored by Mr. Lothian, of Edinburgh, 

into the class for analysis and classification. So, one day a with a sight of Borne admirable examples of the mode of 

number of specimens were laid upon the table, and among printing introduced some months ago by Mr. Davies, by 
th.em one broken bit, which, although streaked and stained to which almost any surface, no matter how unsuitable for pho

impose on the doctor, was really nothing but a piece of com- tographic purposes, gave fine pictures after treating with a 
mon hrick. In due time the professor came to the specimens. sizing preparation consisting of a mixed solution of shellac 
Taking up one, he says at a glance, " This is a piece of baryta and gelatin. It was suggested at. the time that such a pro

from the Chesbire mines ; "  holding up another, " This is a cess appeared to be pre-eminently well suited for printing 
piece of feldspar from the Portland quarries ; the next is a on canvas ; and Mr. Davies and others promised to put the 

piece of quartz from Hadam ; and this," coming to the brick, matter to the test of experiment. This has been done, and 
" is a piece of impudence from some member of this class." Mr. Lothian, who is well versed in canvas printing, has 

. .. .  worked in conj unction with Mr. Da vies for this especial 
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absorbent, a much thinner coating of the lac and gelatin 
solution is desirable, as a thick film might cause some 
eventual tendency to exfoliation. The formula as originully 
given by Mr. Davies is as follows : 

Take from four to six grains of gelatin, soak i, in an ounce 
of water for an' hour, then melt it  gently over a fire, hot 
plate, or water bath, asing a clean e»rthen pipkin. vVb:en 
fully dissolved, add to it, while yet warm, and stirring it 
gently during the mixing, from four to six drachms of a 
solution of white lac in methylated spirit, if for white or pale 
surfaces ;  but orange lac will do it the surface be of a darker 
color. This is made in the proportion of 6 ounces of spirit 
to 1 ounce of lac, and digesting it till fully dissolved. The 
mixture of the gelatin and gum lac in spirits produces a 
creamy-looking emulsion, t@ which is added four grains of 
chloride of sodium, or a like equivalent of chloride of ammo
nium or barium, and, when fully dissolved, filter through 
fine muslin into a clean pipkin, and it is ready for use. 

This is, we believe, the formula still employed for paper 
with success, and we may remark, in passing, that for paper, 
a fifty-grain ammonia-nitrate solution gives a rich, velvety 
quality of pic.t ure, which is, in our estimation, much superior 
to that obtained with the plain silver solution. vVh en the 
ammonia-nitrate is used, a fine, rich, purple brown tone is 
obtained by fixing in hyposulphite of soda, one part in eight 
of water, without toning. 

In applying the process to canvas printing, the lac and 
gelatin solution is to be diluted with an equal bulk of water, 
or, we should presume, better still-in order to avoid the 
risk of precipitating any portion-with equal parts of alcohol 
aad water. If the preparation be made for use with canvas, 
of course it will be made of the proper strength at onge ; but 
if the mixed solution have been prepared for paper, it ]Ilust 
be warmed, and the proper proportion of alcohul ana water 
added, a little at a time, stirring briskly. The preparation 
thus diluted remains fluid, and requires but slightly warm
ing for use. 

Previous to applying it to the painter's canvas, the pre
pared surface of the latter is sponged with a little methyl
ated spirit, to remove dirt or grease, and prevent any tt'n
dency to repel the sizing solution. When the surface is dry, 
the lac and gelatin solution is applied smoothly with_a 
sponge. The surface dries in a few minutes. The silver so
lution is applied with a tuft of cotton wool. We may ob
serve here that ammonia-nitrate of silver is on no accoun t to 
be used in exciting the canvas, as the alkali, rapidly acting 
on the priming of the canvas, would penetrate aad dissolve 
it. The silvered surface being dry, the oonvtLS is placed 
undpr a negative and exposed, the printing being lllDre rapid
ly effected than with albumenized paper. When sufficiently 
deeply printed, the canvas is turned up at the edges, and se
cured at the corners by spring clips, so as to form a dish. 
Into the dish so formed the hyposulphite fixing solution is 
poured, and suffered to remain about ten minutes. 

Mr. Lothian states that by observation he had arrived at a 
. criterion of perfect fixation. When the surface is so thor
oughly permeated by the fixing solution that it felt slightly 
soft and yielding when pressed by the finger, instead of be
ing perfectly hard and rigid, experience has proved that the 
image is perfectly fixed. 

When the image is fixed, one corner of the canvas is re
leased from the clips ; and, after pouring away the hypo., 
the surface is washed for a quarter of an hour by means of a 
flexible tube attached to the water pipe, care being taken at 
no stage of the proceedings to wet the back of the canvas . 
No toning is neoossary, as the image, when fixed only, is of a 
rich, warm, purple brown tint, well suited to the purposes 
of the oil painter. 

It will be seen that in this form of canvas photography 
printing direct from the negative is contemplated ; where 
enlarging is necessary an enlarged negative is used, and a 
direct print produced therefrom. There is little doubt, how
ever, that by the use of iodides and bromides the surface 
prepared with the same sizing solution might be made suf
ficiently sensitive for solar camera printing by development . 
-Plwtographic News. 

----------.. � ..... ���---------
Breech Loaders. 

The breech-loading systems which have been adopted by 
the armies of the European States appears in the " Eastern 
Budget : "  E ngland-for the conversion of old rifles, the 
Snider ; for new rifles, the Martini-Henry. France-for the 
conversion of some old percussion muskets, the Snider ; for 
the new rifles, the Chassepot ; a metal cartriage is now being 
made for the latter weapon, the old paper cartridge not being 
considered satisfactory. Russia-the Kruka for conversions, 
the 50,000 rifles already converted according to the Karte sys
tem having proved failures ; Russia has also ordered 30,000 
Berdan rifles from America, some of which have already ar
rived. Sweden and Denmark-the Remington, with Austrian 
barrels. Norway-not settled. Italy-Pettiti, similar to the 
Chassepot (for conversions only). Switzerland-for conver
sions, the Millbank-Amsler ; for new rifles, the Vetterli ; 
Switzerland also possesses 10,000 Peabody rifles. Turkey
the Snider, for conversions. Belgium-the Albini. Spain
the Remington. North-German Bund-the needle gun. Ba
varia-for conversions, the Lindner-Podelwils ; for new rifles, 
the Werder. Holland-the Snider, for cquversions. Mon
tenegro has obtained l},000 Kruka rifles from Russia. Aus
tria-for conversions, ·the Wanzl ; for new rifleli the Wernal. 
Papal States-the Chassepot. Roumania-the Peabody. 

. ..  � THE well-known collection of minerals which Professor branch, and with such satisfactory results that he has re
Bruce commenced at Princeton, N. J., in 1790, and which now solved to use no other. 
numbers about five thousaud specimens of American ores, is For printing on canvas the chief modification of the for
to be placed in the museum of the Maryland Academy of mula consists in diluting the sizing solution considerably. 
Sciences in Baltimore. .The surface of the canvas, primed for printing, being non-

A PATENT for warming piano-forte keys, so as to make prac
ticing a pleasure in the coldest weather, is announced in Lon
don. The improvement is made by meltus of little cylinders 
of hot water concealed under the .kevs. 
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COlllbined Hay RatiO, Thrasher, Loader, and 

Stacker. 
We have spoken in previous articles of some peculiar com

binations in agricultural machinery, de�igned to perform 
simultaneously several kinds of work. The machine here
with illustrated is a combination of this kind. Its general 
appearance is well shown in the engraving, but as all tbe 
parts cannot well be referred to in detail in an engraving 
made on so small a scale, we must content ourselves with 
such a general description as shall give the reader a concep
tion of the character of the machine, and the work it is de
signed to perform. 

J titutifit !tutticau. 
of the macbine without verbal description. We shall, however, 
in bebalf of those not accustomed to the analysis of macbiu
ery give an explanation of the details and the operation of 
tbe machine. 

To the back axletree of any common farm wagon is con
nected tbe pole, A, of the bay raker and loader. This pole is 
attached to the axletree, B, of the machine. The pole is firmly 
braced back to tbe axletree, and upward to support the ' in
clined frame, C, of the machine. Upon tbe axletree, B, are 
placed driving wheels, D, which actuate the pinions, E. 
These pinions are attached to a sbaft running in bearings sup-

[FEBRUARY 12 ,  1870. 
so that the winrow or swath lies between them and passes 
under the wagon between the wheels, so that tbe rakes con
tinuously gather the hay and pass it up the inclined frame as 
described above. When tbe load is obtained , the macbine 
may be disconnected and tbe load conveyed to tbe barn or 
stack, leaving the machine in tbe right place to commence 
loading upon the return of the wagon. 

We are informed that this machine bas been thoroughly 
tested during two h2.ying seasons, and bas been found to work 
excellently, and that it has shown itself capable of loading 
fifty tuns of hay from the winrow in five hours. 

With suchl rapidity we 
should tbink it would be 
necessary to have more 
tban one man to distribute 
the hay upon the wagon 
so as to form a proper 
load, but the inventor in
arms us tbat one active 

man can do tbis part of 
tbe work. A machine of 
this kind capable of such 
rapid work must greatly 
facilitate the securing, in 
good order, of a hay crop. 

Patents bearing date 
August 21, 1866, and Octo
ber 15. 1869, have been 
secured. through the Sci
entific American Pat",nt 
Agency, by Hosea Wil
lard, of Vergennes, Vt ., 
who will dispose of terri
tory to manufacturers,and 
who may be addressed for 
further particulars. 

The machine is drawn 
like the ordinary mowing 
machine, and the movable 
parts are also impelled by 
driving wheels, in a similar 
manner to that by which 
the working parts of mow
ing machines are actuated. 
The hay is gathered by 
curved teeth at the front. of 
the machine. From the 
gathering teeth it is caught 
by rows of sbort straight 
teeth, attached to an endless 
apron or carrier, and is 
drawn back toward a truck
rack at the rear of the ma
chine. The endless apron or 
carrier is made of canvas, or 
other suitable material , and 
its upper half passes, in its 
progress toward the trnck
rack, under a series of rods, 
or whippers. These rods, or 
whippers are driven by a 
cam-roller, which causes 
them to beat the hay vio
lently. The seed thus beaten HAMMOND'S HAY RAKE, THRASHER, LOADER,AND STACKER. 

A Final ZoIc Catastro
phe. 

T h e  r e are chemical 
out is caught in the endless apron, and deposited in a box 
placed between the endless apron and tp.e truck-rack. A forci
ble motion is imparied to the beaters by means of springs. 

A set of gleaner teeth supplement the work of the first 
teeth, and when they become charged, a lever is employed 
to bring them so near the teeth on the endless apron, that 
their contents are seized'and carried back with the rest of the 
hay to the truck-rack. The gleaning teeth 
are then dropped into the position shown in 
the engraving. 

The truck-racks, ofwbich there sbould be 
a sufficient number to keep the machine in 
full operation, are detachable ; and as soon 
as one of them is loaded with hay it is re
placed by another, and the loaded one is 
drawn to the stack or mow, where it is ele
vated by a derrick, and its entire contents 
are discharged at once. 

The inventor has also devised a conve
nient derrick, calculated to facilitate the 
operation of stacking. If the bay is to be 
pressed, it is lifted only from the truck to 
the press, the charge of the truck-rack being 
just enough for a bale. When the loads are 
deposited in the stack or mow, they are 
readily separated, and the mass divided 
without the use of a hayknife. 

The seed, in passing from the endless 
apron to the seed-box, is screened by the 
action of two wires of different fineness. 

Although it is employed in a modified 
form, we have in this device a recognition 
of the principle enunciated in our descrip
tion of another hay-loading machine in this 
issue, namely, the endless apr(illl to convey 
hay from the rake to the load. We repeat 
that in our opinion this principle will, in 
various forms, be ultimately employed in 
most machines of this class, and the time 
cannot be far distant when macbines for 
loading hay will be as common as horse 
hay forks. 

This invention was patented through the 
Scientific American Patent Agency, Novem
ber 30, 1869, by James R. Hammond, of 
Sedalia, Mo., whom address for fllrther in 

... � ... 
Hay Raker and Loader. 

We have already said so much on tll O im 
portallce and necessity of hay loading ma
chines that we need not on this occasion 
repeat what must be familiar to every read
er of the SCIENTIFIC AMERICAN. In the 
machine under consideration we recognize 
the embodiment of a principle, which we 
long ago predicted would ultimately be 
adopted in machines of tbis class ; namely, 
the continuons gathering up and transfer of the bay to the 
load by means of endless belts and an apron extending up
ward somewhat higher than ihe top of tbe load. 

In the machine before us we perceive a development of this 
crude idea, which has always seemed to UII the most promis
ing of all mechanieal appliances for this purpo8ll. The ar. 
rangement of parta il simple lind free from complications, 
�nd the meohanioal e:a:p�rt w1ll re�ly under&talld the aotlon 

ported from the framework, C, and through ratchets and 
pawls, tbey actuate the rag-wheels, F, whenever the machine 
moves forward, but allow them to cease their revolution in 
backing the machine. Endless chains, G, passing over tbe 
pulleys, H, are impelled by the rag-wheels, F. To these end
less cbain bands are attached, at proper and equal intervals, 
!"akes wbich collect tho bay and draw it up along the inclined 

WILLARD'S HAY RAKER AND LOADER. 

wood framework until it reaches the top cross-bar, when it 
falls off the rake6 upon the load, where it is received and ar
ranged by a workman in the usual manner. 

It will be noticed that instead of being toothed, the driving 
wheels have their rims perforated, which prevents clogging 
by dlri, as the teeth of the pinions, E, punoh them out at eaoh 
revolution. 

In operation the horses attached to the wagon are driven 

changes now active on the earih's surface, whose continu:1nce 
must inevitably bring about the final extinction of man, ancl 
ultimately that of all other life upon our planet. 

What furnishes the actual fundamental chemical nutriment 
. or pabl}lum of vital existence 1 No chemist will contradict, 
when I say that it is tbe carbonic acid of the atmosphere. 
How long is this going to last 1 Tbere is one mode of con-

\ 
sumption, active and continous, which will 
ultimately exbaust the air of its carbonic 
acid, and thus put an end to organic life. 
This agency is itself due to vital influences. 
It is that by wbich marine animals with cal
careous shells or skeletons secrete carbon
ates from the ocea.n water, the carbonic acid 
of these carbonates having been originally 
derived from the atmosphere. Such carbon 
lc acid thus passes into solid forms, perma
nent and forever unavailable thereafter. This 
is where the great machine runs down, and 
Affinity obtains its final victory over its mys
terious antagonist, Vitality. 

Whenever the last molecule of carbonic 
acid produced from the combustion of all the 
carbon on the earth sball have been locked 
up in this shape, no form of life now known 
to us can any longer be possible, and the 
present Zoic Cycle must end. Comparatively 
and geologically speaking, tbe end is near ; 
though millions of years may yet intervene. 
But long before this end of all lite, the at
mosphere must gradually diminish in its ca
pacity to produce food suitable for man. 
Man, by burning up tbe carbon stored in eras 
past in the earih's vi8cera, is doing his ut
most to preserve the status of the machine, 
possibly even partially and temporarily re
'l!l)inding it ; but it must still continuously 
run down. In the oceanic depths, tbis pre
cious constituent of the air is continually 
undergoing 

A sca-chang� Into something ricn and strange," 
Never to reappear in form available to life, 
until indeed that time sball arrive when " the 
elements shall melt with fervent heat ; "  
and, when, under the influence of this heat, 
the calcic and magnesic carbonates shall be 
converted into igneous silicates, rendering  
up  again tbe  treasure o f  carbonic acid in  
their marble grasp, the atmospheric oxygen, 
representative of Affinity, enemy of Vitali 
ty, shall also tben be at least partially with
drawn by oxidation of sulphides and of fer
rous oxide ; and the earth · be thus far ad
vanced in preparation for a new Zoic Cycle. 

-Pof. H. Wurtz. 

EDITORIAL COURTESY.-D.D.T. Moore, the 
enterprising publisher of the Rural New 

Yorker,gave an elegant enteriainment to members of the press, 
at his residence on Fifth avenue, on Wednesday evening ,  
the 2d inst. The floral display was extensive, the music fine 
the table bountiful with fat ,. wine on the lees." A large 
variety of delicious fruits was served, all of home production 
-oranges from Florida, apples from Kansas, grapes from New 
York, and so on. Thus nearly every State oontributed to tbe 
entertainment, which lIeemed to be enjoyed by all present 
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THE ATTAINMENT OF BEAUTY IN COMMONPLACE 

HANDIWORK'. 

Is there any real advantage in having all that surrounds 
us beautiful, so far as may be, consistently with other require
ments ? Is man any the better or happier for cultivating 
the sense of the beautiful and gratifying ;that sense within 
reasonable limits ? There have not been wanting those who 
have answered these inquiries with an emphatic " no," and 
who have even gone so far as to assert that all mere gratifi
cations of sense are snares of the devil, to be shunned by all 
such as would keep their hearts pure and aspire to a better 
life hereafter. 

On the contrary, there have been a large class of philoso
phers who have no less sincerely believed that the love of 
beauty in nature and art has a refining and elevating influence 
upon the mind and soul of man ; and that its indulgence tends 
to draw him nearer to the great Author of all good, which 
term includes beauty. Whatever is beautiful, say these phi
losophers is so far good . To love and admire beauty is there
fore to love and admire goodness ; and therefore the man 
whose heart delights in the beautiful is so much the better 
for it. This belief we hold, and we therefore maintain that a 
proper attention to the attainment of the beautitul in every 
work of his hands is a duty which every man owes not only 
to himself but to others. 

Most men feel themsel vee impelled to do something towards 
the adornment of any kind of handiwork, no matter how 
humble or simple it may be ; but as the sense of the beautiful 
is, in the vast maj ority of minds, very imperfectly developed, 
their attempts too frequently rather.result in forms and colors 
repulsive to a refined and cultivated taste. 

The really beautiful is only attainable through patient cul
tivation of taste. How then can ordinary mechanics whose 
time is mostly occupied in toil, and whose daily walk is 
among rude rather than graceful forms, ever attain such cul
tivation ? This is a question which we find it quite difficult 
to answer satisfactorily. In France where-going or coming
every workman can scarcely fail to see and be impressed with 
some form of beauty, the art sense has become so highly de
veloped in all classes of people, that the designs of French 
workmen and work-women, find ready acceptance in any 
market of the civilized world ; and that country unquestion
ably now stands at the head of all nations in the arts of 
design. 

There is always a singular appropriateness in French de
signs. YOII feel even while you are looking upon the box 
from which yon eat your Paris bon.:fJons that the ornament on 
it is just the rlght thing in the right place. 

'Vhile the art sense is so highly developed in the French 
mind. it manifests itself very faintly indeed in the American 
mind. '.t h� large majority of all designers, decorative artists, 
and makers of fancy and ornamental wares in this country 
are of foreign Axtraction. These facts will not be disputed, 
and therefore need no argument ; but that we, with so few 
objects of taste to which our workmen can have daily access, 
are ever to elevate the taste of onr working classes, seems, to 
say the least, problematical. N ()w York, the Paris of America, 
has it is true done something which will tend to produce this 
desirable result. Her magnificent Central Park, to which 
working-men and working-women have free access, contains 
much that cannot fail to appeal to the artistic Be�se of the 
rudest workman. A small art collection exists in the Cooper 
Union building� whieh may be visited in hours of leisure by 
mechanics. The last twenty years have added much to the 
architectural beauty of the city. But beyond this all that is 

1 1 1  
likely to cultivate the taste of working people is what may i liberal donors it is possessed of an endowment of $420,000. 
be seen in the shop windows. We have no magnificent art i The corps of professors is large, and the apparatus, building, 
collections, to which artizans may have free access, and the I etc., have been much enlarged since the erection of the first 
metropolis is yet poor in the public art wealth which enriches I structure-Sheffield Hall, so called from the founder of the 
all parts of the French capital. school, Mr. Joseph E. Sheffield, of New Haven. 

Still, in the absence of such collections of art as may be An effort is now making to increase the endowment of the 
found in the old world cities, it seems we might do something school by $250,000, in order, as the committee state ill their 
to stimulate the growth of a feeling for art. It uoes not seem circular letter, " to perfect their plans for giving a college 
essential that costly statues or paintings shonld be accessi1Jle, training based on modern stndies for modern avocations." 
in order that such ideas of art as would be useful in handi- ThAy further state that " they do not propose to employ any 
craft may be obtained. Copies of rich and elegant designs paid agency, or to ;use any personal pressure in securing this 
in the various departmentf!oof the mechanic arts might be col- amount, but they ask the influence and aid of all who think 
lected at a comparatively small expense, which would not that the country will be benefited by the maintenance of this 
only be very interesting and attractive, but very instructive undertaking. The sums now collected will not go into 
to inspect and study. Such a collection would be a valuable, ' bricks and mortar ' but will be permanently held as an In
useful, and honorable addition to the facilities which private struction Fund to carry on and improve the education now 
benevolence has be'5towed upon the city for the instruction given." 
and improvement of the working classes. The committee are Professors Daniel C. Gilman, Geo. J.  

It is to be hO'ped that some steps will ere long be taken to Brush, and Chester S. Lyman. We sincerely hope that their 
secure such collections, in all the principal cities of the United appeal to the generous friends of " Good old Yale " u,nd the 
States, and to make them accessible at such hours as workmen friends of education everywhere in America, may result in 
are at leisure. They could be made made without very great securing the full amount required to carry out the plans of 
cost, and certainly would greatly tend to improve all classes the institution they represent. 
of mechanics, especially such as are engaged in those arts .. . ..  
that require superior taste and appreciation of beautful forms REPORT OF THE COMMISSIONER OF PATENT S  FOR and combinations of color. THE YEAR 1869. 

... . -
TE�H�ICAL EDUCATION IN THE UNITED STATES--

T.JiE SHEFfIELD SCIEN TIFC SCHOOL OF YALE COL

LEGE. 

The importance of scientific and technical education is gen. 
erally acknowledged both in this country and in Europe. 
Old syst�s have been forced to yield in some measure to the 
current of popular opinion, and at the present time there are 
quJte a number of scientific and, technical schools established 
in various parts of the country. 

It is no fault of these schools that the common school in
struction has not as yet been modified to fully accprd with 
modern views on this subject. - It is doubtless the proper 
purpose of common school instruction to supply a knowledge 
of r'lading, writing, and arithmetic, with an outline of gram
mar and geography. These simple and homely tools, espe
cially the three first, are all important to subsequent success 
in business or study. But they are by no means the only 
benefits which the common school should afford . 

UNITED STATES PATENT OFFICE, I 
January 27, 1870. f 

Sm :-In accordance with the act of March 3, 1837, which 
requires the Commissioner " to lay before Congress in the 
month of January, annually, such information of the state 
and condition of the Patent Office as may be useful to Con
gress or to the public," I have the honor to submit the fol
lowing report of the business of this cffice during the year 
1869. 

The receipts and expenditures for the year, and the condi
tion of the balance in the treasury, standing to the credit 
of the patent fund at its close, are shown in the following 
statements : 

N O .  1 .  

No. of applications for patents during the year 1869 . . . . . . . . . . . . . . . . . . . . .  19,271 No . of patents issued, including reissues and designs . . . .  . . . . . . 13 g�6 No. of applications for extensions of patents . . . . . . . . . . . . . . . . . . .  : : . : : : : : :  '153 
No. of patents extended . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108 No. of caveats ftleq. during. the year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,fi24 No. of patents expIred durIng t�e year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;!,083 No. of patents allowed, but not Issued for want of final fee . . . . .  . . . . . . .  99'1 
Of the patents granted, there were to citizens of the United 
sUbie�\�

t
g�'Gre;,.t"Britain: : : : : : '. : :  : 
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13,986 

N O .  2.-STATEllENT OF lIONEY }tECEIVED DURING THE YEAR 1869 . 

A mind trained to habits of minute and accurate observa
tion, and to the analysis of things and events, is of more im
portance than a knowledge of either or all of the elementary 
branches now taught. With a mind so trained, a knowledO"e Amount received for applications, caveats, etc . . . . . . . . . . . . . . . . . . . .  $632,,00'65 M Amount reeived for copies and for recording assignments. . . . . . . . 60,445'16 
of whatever is necessary to future progress, not only can be, TotaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $693,145-81 
but will be obtained. We hazard the opinion that no youth N o . 3.-S TATEMENT OF EXPENDITURES FRO'" THE PATEN" OFFICE FUN]) 
POSSessing this quality of mind in a high degree, combined FOR 1869. 

with physical health, ever failed to rise above the common Cash paid for salaries and for miscellaneons contingent ex-
level in the respect of his acquirements. penses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $486 430 · 74 

But while the pupil is mastering the elements of reading, 
writing, arithmet.ic, etc., his faculties of observation and anal
ysis may not only be cultivated, but in so far as they are cul
tivated, in so far will his progress in any and all branches of 

No . 4. 
Amount to the credit of the patent fund .January 1,  1�6H . . . . . . . . . . ��24 ,330·57 Excess of receipts over expenditures during the year 1869 . . . . . . . .  ;206.715'07 

Leaving a balance on the 1st of ,January, 1870, of. . . . . . . . . . . . . . . $531 ,0;5-64 
study be facilitated. It is foreign to our purpose to elaborate NO. 5 .-STATEMENT SHOWING THE BUSINESS OF THE OFFICE FOR TlIIRTY. 

arguments to substantiate this proposition. It will, undoubt- THREE YEARS, FROM 1837 TO 1869, INCLUSIVE. 

edly, be confirmed by the opinions of all those who have at
tained eminence as instructors, or who have made the human 
mind the subject of careful study. 

If this be a fact-and if, as we believe, the presentation of 
natural objects to the eyes and minds of pupils for inspection 
and minute examination, be the best and most natural means 
of cultivating the power and habit of observation-it follows 
that this sort of training cannot be begun too early or per
severed in too long. The place then for the commencement 
of natural science teaching is the common school ; the place 
for its continuance and more extended employment is the 
high, or grammar school, and the college and university 
should only complete it so far as aid of special appliances 
and instructors are concerned. A graduate thus trained will 
not only be competent but disposed to continue his progress 
without special aids other than those which he can himself 
supply. 

The subject of technical education in all its bearings is one 
that cannot be discussed in brief. Our present purpose is to 
show that while we have a number of institutions specially 
set apart for scientific instIUction of the most thorough kind, 

I Appli· cations Caveats Patents Cash re- Cash ex-:filed, flIed. issued. celved. pcnde d .  
YEAR S .  

1837 =�=�= --=-- -=- --r:iil $29,289-08 $33,506-98 
] 838 . . . . . .  . . . . . . . . . . . . . .  - - 520 42,12:3'54 37 402'10 
1839 . . . . . . . . . . . . . . . . . . . .  - - 425 37,260'00 34:043'51 
1840 . . . . . . . . . . . . . . . . . . . .  765 228 473 38,056'51 B9 02O'67 
1841 . . . . . . . . . . . . . . . . . . . .  847 3J2 4!J5 40,413'01 52.G60·ti7 
18,12 . . . . . . . . . . . . . . . . . . . . \ 761 391 517  86,503'68 31,24 1 '48 
]843 . . . . . . . . . . . . . . . . . . . .  819 315 531 35,3 1 5'Rl :l0,n6'OB 
1844 . . . . . . . . . . . . . . .  - . . . .  1,045 J�g 50-I 42,509'26 1 36,244'73 
1845 . . . . . . . . . . . . . . . . . . .  1,246 502 51 ,071;'14 39,395'65 
1846. . . . . . .  . . . . . . . . . . . .  1,272 448 619 50,264'16 46,158'71 
184'7 . . . . . . . . . . . . . . . .  . . . .  1,531 558 572 63,111'19 41,8'l8'35 
1848 . . . . . . . . . . . . . . . . . . . .  1 ,628 607 660 67,576 69 I 58 ,905'84 
lR40 . . . . . . . . . . . . . . . . . . .  1,955 595 1,070 80,752'78 77.71G'44 
1850 . . . . . . . . . . . . . . . . . . . .  2,193 6112 995 86,927'05 80,100'95 
18;;! . . .  . . . . . . . . . . . . . . . . .  2,258 760 869 95,738'61 86,91 6'93 
1852 . . . . . . . . . . . . . . . . . . .  2 ,639 9!16 1,020 112,656'84 95 ,916'91 
1853. . . . . . . . . . . . . . .  . . . .  2 ,673 �01 958 121 ,527"45 132.869'83 
1854. . . . . . . . . . . . . . . . . . . .  3,324 868 1 ,902 163.789'84 167,146'32 
1855 . . . . . . . . . . . . . . . . . . . .  4,435 �06 2 ,024 216 ,459'35 179,540'33 
1856. . . . . . . . . . . . . .  . . . . .  4,960 1 .024 2 ,502 192,588'02 1911,931'02 
1857 , . . . . . . . . . . . . . . . . . . .  4,771 1,010 I 2,910 196,132'0] 211 ,582'09 
1858 . . . . . . . . . . . . . . . . . . . .  5.36l !J43 3,710 203,716'16 193,193'74 
1859. . . . . . . . . . . . . . . . . . . .  6,225 1 ,097 4,538 245,942'15 210,278"41 
1860. . . . . . . . . . . . . . . . . . . .  7,65:1 1,084 4,819 256,852'59 252,8'�0'80 

I��L : : : : : : : : : : : : : : : : :  �:�t� ��� �:�� m:��n� i��:��g� 
1863. . . . . . . .  . . . . . . . . . . . .  6,014 ,87 4,170 195,5,,3'29 189'414'14 
]86<. . . . . . . .  . . . . . . . . . . .  6,932 1 ,063 5,020 240,91!J"98 229,868'00 

i��L : : : : : : : : : : : : : : : : :  i�:��� �:��J �:�§g ��:A�g:�� 
I
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1867 . . . . . . . . . . . . . .  . . . . .. 21,276 3,597 13,015 646,51l1"92 639,263'32 

i��L : : : : : : : : : :  : : : : :  : :  it:��� i �:�g� i3:��� I ��A:��m ���:1��:i� 
and fitted out with the most improved apparatus, and with It will thus be seEn that, with average receipts and expen· 
ample collections of specimens to facilit"te study, they are ditures not greatly varying from those of the past year,the net 
some of them even thus early languishing, because, through in�me of thA office will be about $200,000 'per annum ; and 
the inattention to early scientific training, the tastes of a ma- that there is now standing to the credit of the patent fund a 
jority of our young men and women are turned to other pur- balance of over $530,000. 
suits. This fact should be borne in mind in connection with any 

The scientific schools which seem to prosper most are those suggestions relating to increase of salaries, or facilities for 
which devote themselves to special departments, as engineer- performing the work of the office. 
ing or mining, or both. Some of those intended to furnish The Patent Office earns all the money which it expends, or 
facilities for the pursuit of all departments of scientific study, proposes to expend ; and as the inventors give, in the form 
can hardly yet stand alone. The reason for this is that the of useful invention, quite as much as they receive by way ot 
large corps of professors necessary to conduct the several de· protection ; as they are, moreover, taxed as citizens, as manu
partments require for their support more than can be realized facturers, and as vendors of their patents and inventions, it 
from the tuition of the students and the income from their would seem to be unjust to tax them again, in the form of 
endowments. Institutions so situated are troubled to retain additional fees, for the support of the Government or the pay
the proper talent in the different professorships, pond the grade ment of the national dQbt. 
of ability vrould be speedily lowered, were it not that in some The patentee does ribt pay these fees as a compensation for 
notable cases, there have been found able men willing to the exclusive privilege which he receives. 'For that, he 
forego positions of honor and emOlUment rather than to see makes a full disclosure of his invention, for the future bene
the cause of sound scientific education suffer. fit of the natio:1. The fees are intended solely ,to pay the 

Such a case is presented in the present condition of the necessary expenses incurred in the examination of the inven
Sheffield Scientific School, at Yale College. This school is tion and in the issue of the patent, In all other countrie@, 
intenCi ed to providQ a special professional training for the en- the fund derived from the patent fees is applied to the ad 
gineer, chemist, naturalist, etc, Through the gifts of various , vancemont of SOl ence The fees WhlCh are {laid III this coun-
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try are less than in any other, but if they are more than is 
needed for the expenses of the Patent Office, as at present 
organized, it is but fair, either that the fee should be re
duced, or that the balance should be employed in such in
crease of the force of the office, or in providing such publica
tions and appliances, as may increase the ease, thoroughness, 
and efficiency of the work of examination. 

INVENTIONS IN SOUTHERN STATES. 

One of the most gratifying results of the restoration of 
peace and of the introduction of a new system of labor in 
the South, is found in the increase of applications for pat
ents from that part of the country. DUl-ing the past year 
forty-six patents were granted to citizens of Alabama, eleven 
to those of Arkallsas, five to Florida, sixty-eight to Georgia, 
eighty-six to Louisiana, fifty-three to Mississippi, forty-four 
to North Carolina, twenty-four to South Carolina, sixty-nine 
to Tennessee, forty-four to Texas, eighty-six to Virginia, and 
thirty-seven to "Vest Virginia. 

In the class of agriculture, the examiner reports that " in 
1859 the number of applications from the South, as compared 
with those from the North, was less than two and a half' per 
cent of the whole number. In 1869 the number of applica
tions from the South was increased to over twenty-three per 
cent of all the cases in my class." 

What the Pacific Slope and the Great Basin are doing in 
the way of invention may be inferred from the fact that in 
1869 there were granted two hundred and sixty-tllx patents 
to California, thirty-nine to Oregon, four to Nevada, two to 
Washington, ten to Colorado, three to Dakota, one to Idaho, 
one to Montana, and two to Utah. 

GROWTH OF THE PATENT OFFICE. 

Few persons realize the rapid growth of the office, and the 
annual accretion of material. The models increase at the 
rate of one hundred square feet per week, or five thousand 
square feet per annum. '['he drawings increase at the rate of 
seventy-two cubic feet per aunum ; the files at the rate of 
four hunurecl cubic feet ; the printed specifications at the 
rate of four hundred and twenty-five cubic feet ; the printed 
drawings at the rate of four hundred cubic feet ; the books 
in the library at the rate of one hundred and sixty lineal 
feet of shelving ; and the copyright books at the rate of one 
hundred lineal feet. There will be twenty thousand more 
cases to be examined this year ; and, if the applications made 
in the present year should not exceed those of 1869, they will 
still add, with models and drawings, twenty thousand new 
cases to be inspected by the examiners of future years. 

It must soon become a serious question to Iletermine what 
disposition is to be rruule of the models. In a vast numher 
of cases no such illustmtion is roquired, the inventions are 
so simple that they can be readily understood by good draw
ings. Models soon become broken and inoperative, and in 
some cases have been altered surreptitiously, so as to become 
false witnesses. 

We may take just pride in our national museum of the 
mechanic arts, but it ie qnestionable whether this museum 
can be allowed to grow at the rate of five thousand square 
feet per annum. 

A remedy for the difficulty will probably eventually be 
found in dispensing with all models, except when, in the 
discretion of tho Commissioner, such mode of illustration is 
absolutely necessary. This would relieve inventors of a 
very considerable· tax, as tho preparation of the model is 
usually the most costly part of the application. 

It is also a question for serious consideration, whether the 
rejected applications should be used as references to defeat 
new applications. Many cases have been rejected because 
the devices were impracticable and useless, or becauslil they 
in turn were anticipated by others. Since their rejection 
hese cases have been kept in pigeon-holes not open to pub-
ic inspection. The public has taken nothing by the descrip

tion of the allege€!. invention, and probably in the great 
majority of cases the manufacture of the article has never 
been commenced. Such mere descriptions or sketches of an 
'nvention not reduced to practice or made accessible to the 
public, but kept in the library of a private person, would not 
destroy a patent. It is not perceived that they should have 
this efJect because the ' pigeon-hole in which they are en
tombed is in the Patent Office, rather than elsewhpre. 

To reject applications upon patented or published cases 
and pending applications only, would probably protect the 
public from real injury as well as by the present system, 
while it would diminish the lab"r of the office in the work of 
examination fully one third . 

Otherwise, although tho number of applications to be ex
amined be the SRlI1,fl from year to year, the work of the exam
. ner is constantly increasing, since each year's accmllulations 
are added to his portfolios. A gradual increase of the exam
ning corps from year to year becomes, therefore, absolutely 

necessary. 

J titutifit �mmtau. l FE13RUARY 12, 1870. 
the office, and demonstrating his capacity. But the demand - beyond the limits assigned to it by the office at the time of 
for qualification does not apply to examiners only. So nu- its issue. 
merons are the applications for patents that assistant exam- However good the patents may be, as representing an in
iners, and even examiners' clerks, are charged with a portion vention of undoubted novelty and technical utility, doubt
of the duty of examination, as soon as it is possible thus to less many of the inventions covered by them prove worth
employ them. less upon practical test. The number of useless inventions 

Other clerical positions in the office require in the incum- is, however, mueh less than is commonly supposed. 
bents a knowledge of the different classes and machines, Our patent laws have proved such a stimulus to invention, 
that many men do not possess, although they may be other- and have fostered so many valuable improvements. that we 
wise competent as clerks. can well afford to patent some trash. A patent for a useless 

It is obvious, therefore, that the ordinary rullls regulating contrivance does but little harm, if it carefully defines the 
the appointment of clerks in other bureaus, cannot safely be invention, since men will Heither use nor steal that which is 
followed in this. good for nothing. It must, however, be borne in mind that 

COMPETITIVE EXAMINATIONS. many good inventions are not developed for want of means, 
These consid .. rations have led to the adoption of competi- and many are laid aside because, although good and useful, 

tive examinations as the basis of nominations for office. It and in advance in the art to which they belong, others, their 
may be conceded that, by this method, in exceptional cases, cotemporaries, ' are so much better and cheaper that they 
a competent man may be kept Olit of office, but an incompe- catch the public eye and secure the market. 
tent one can very rarely come in. To lessflll the chances of Whenever the need of a new invention is suggested, the 
error, great care has heen tak"n in I).dapting the examination Patent Office is inundated with the applications of those who 
to the work to be done, so that theory and practice must both attempt to supply the demand. Somo of these are crude, 
be combined to achieve the highest measure of success. 'fwo but suggestive of impr0vements, and very many are useful. 
of these competitive examinations have been held for the Some few; however, in each class will prove to be the best 
position of second assistant examiner. At the first, seven- and cheapest, and these alone will come into notice to the 
teen candidates were present ; at the second, twent.y-four. As exclusion of others. The protection afforded by the patent 
an illustration of the working of the system, tho following and the hope of reward have proved the incentives to inven
ta1:)le will show the antecedents of the four candidates who tion, and the public, enabled to choose from many devices, 
stood.at the head of the list at each examination. From this obtains the best thing. 
it will be seen that the young and old, the practical and the- Of course the larger number of patents now granted are 
metical , those in and those out of the office, are very fairly for improvements, and for new combinations. Some of these 
represented: are doubtless trivial, while many are of real benefit. The 

FIRST EXAMINATION. issue of patents for mere technical combinations is mainly 

�o' IAge. Education _ Practical experience . A!f,�hor P�eAl��"s due to the present system of patent soliciting. 
___ -cc-:-:-_I:::-s.e_r_v._i_CC_. Jlfrvic e .  Where establishments are organized for the purpose of 

1 22  High school. 3� years machinist. Non e .  1 month:-- procuring patents, they are apt to become more solicitous 2 !  50 Collegiat e .  3 2  years engineer. 8 years. 21 months . 
S I 20 Collegiate .  2 years cabinetmak'r. None . 2 months .  about the number th= the quality of  those which they ob-
4 I 28 Academical. 8 yeal's printer. 2y,; years . 2 years . tain. This tendency is aggravated by those who solicit 

SECOND RXAlIHNATION. patents upon contingent fees, or who, without special train-

Education. 
I Army or I Previous ing or qualifications, adopt this business as an incident to a 

Practical experience .  
s��'i[e .  s��f;e .  claim agency, and press for patents a s  they press for back No, Age. 1 40 Collegiate . 5 years . � None . - pay and pensions. Such men are often more desirous of ob-i �� ggR;,�?

a
�:�hOOI. �g�� : i�la��rs. ��l�����·. taining a patent of any kind and �y any means than they -

4 
I 

33 
I 
Collegiate . Le��;';,'r

h
��ufactory None . None . are of obtaining one which shall be of any value to their 

--'---'-------'----------. clients. Inventors are often poor, uneducated, and lacking 
To secure impartiality the examination was conducted by in legal knowledge. They desire a cheap solicitor, and do 

persons who hud but slight acquaintance with the caudi- not know how to choose a good one. They are pleased with 
dates, the latter being known ouly by private marks. the parchment and the seal, and are not themselves able to 

One hundred questions were put, copies of which were judge of the scope or value of the grant. Honest and skill
furnished to each candidate. The answers were in writing, ful solicitors, with a thorough kRowledge of the practice of 
and they were examined and marked, and the relative the office and of patent law, and who are able and willing to 
averages made up before the names of the candidates and advise their .clients as to the exact value of the patents which 
their work were identified. they can obtain for them, may be of much service to invent

The list furnished by these examinations has been used in ors. 'fhere are many such, but those who caee for nothing
supplying such vacancies as have occurred, and the result but to give them something called a patent, that they may 
upon the office at large, and especially as shown in the sacure their own fee, have in too many instances proved a curse. 
character and capacity of new employes, has been most grati- To get rid of their client and of trouble, they have some-
tying. times been content to take less than he was entitled to, 

THE AMERICAN SYSTEM. while in many cases they have, with much self-laudation , 
Letters patent for invention in this country are in the na- presented him with the shadow, when the substance was be

ture of a contract between the public and the original and yond his reach. Between such men and the office the strife 
first inventor, whereby he receives the exclusive privilege of is constant. They have the ear of their client, and, to some 
exercising his invention for a limited time, as a compensa- extent, of the public, and much of the misrepresentation of 
tion for his time, ingenuity, and expense in perfecting the the spirit and character of the work of the office is directly 
invention and reducing it to practice ; for the communication traceable to this source. It must be said, however, in justice 
of it to the public, and for their right to use it freely when to attorneys, that many inventors are so foolish as to wish to 
the exclusive right of the patentee expires. obtain patents for trading purposes, or as a salve to wounded 

An invention is property of the highest order. Whatever expectations, even when they know that the grant covers 
may be said of the right which man may acquire in the soil, nothing of value unless it be combinr,tioJ!ls which, if never 
by his occupancy of it, or in the materials with which he made before, are never likely to be made again, even by 
works, or in the profits of his barter, it would seem to be a themselves. 
self-evident proposition that he is the owner of that which 
he creates ; and that when his ideas, no longer vag-uB" or 
dreamy speculations, have taken useful form and been re
duced to practice, not the abstract ideas, but the concrete and 
embodied principles are his own, to dispose of as he will. 

As it is impossible to pay for useful inventions in money, 
we pay in time, which the inventor must turn into money if 
he can. 

To insure the fairness of this )ransaetion, under the patent 
laws of the United States, an �xamination is made into the 
novelty of the invention prior to the granting of the patent. 
This investigation includes an examination of the patents 
already granted, of the applications rejected, of the foreign 
patents, printed copies of which are furnished to us, and of 
the text books and cyclopedias. In making the !examination 
reliance is placed for the most part upon the drawings ; the 
text and models being resorted to only where the drawings 
are obscure and need further explanation. 

As nearly one hundred thousand patents have been grant-

REGISTRATION SYSTEM. 

The patent system in vogue in Europe is substantially one 
of registration. Patents are granted upon the application of 
the inventor, without examination into the novelty or utility 
of the invention. The responsibility is thrown upon him of 
so framing his specification and claims that they will bear 
the test of  subsequent investigation. This he does a.t his 
peril ; and if he attempts to make any preliminary examina
tion into the state of the art , he can do it only by the aid of 
solicitors, whose charges are far greater than the fees for a 
similar service would be if the work were done by sworn of
ficers. But, although no examination is made, the patent 
fees abroad exceed those wHch the inventor pays in this 
country. This will appear from the following table : 

COUNTRIES .  
Duration 

of 
patent . 

United states. . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 17 years . .  . .  
Great Britain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 years . . .  . 

Fees . 

QUALIJi'ICATION OF EXAMINERS. ed, and fifty thousand applications llave been rejected, in ��Wa�
·

:

·

:

·
. ': ': ': ': : ':':':':':':':':':': ':':':':':':':':':'.:. :. :.:.:.:. : : : : : : : : : : : : : : : : : :  � m�::: : : , 

BavarJa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 15 years . . . .  1 
AustrIa . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 ,years . . . . 

$ 35 875 300 450 2;)0 1 15 350 420 100 Although ample means are provided for the correction of this country alone, it is manifest that this examination is not 
an erroneous decision of an examiner, when adverse to the an easy task. It would be impossible to make it without a 
grant of letters patent, there is no check to his action, when careful classification of the subjects of invention, and with
favorable to the applicant, except the general authority out the assistance of trained and skillful examiners_ With 
lodged in the Commissioner. But it is impossible to revise these appliances it is for the most part accurately made at a 
the cases that are passed for issue except in special instances. cost of only fifteen dollars for each application. 
It becom.es very important, thereforl', to secure competent I do not hesitate to say that such an examination made by 
men for positions of such responsibility. An examiner skilled, sworn, and impartial experts is more thorough and 
should be a man of great patience, industry, and honesty, of satisfactory than it would 0e, if made at much greater cost, 
varied and yet thorough m echanical and scientific attain- by solicitors, who made it in the interest of their clients. 
ments, with a good knowledge of patent law, and a mind Accordingly, the history of patent litigation will prove 
capable of the nicest discrimination . Though many men that but few patents have been held to be void by reason of 
offer themselves for the position, but few aro fit to fill it. As the existence of prior inventions, the knowledge of which 
a rule, it is entirely safe to say, that no man should be ap- was beyond the reach of' the Patent Office. The great source 
Jointed a principal examiner who has not served as assistant, of litigation is the conflict upon the issue of infringement, 
thus becoming thoroughly conversant with the practice of or the effort on the part of the inventor to carry the patent 

�����y��: : :  : : : : : : : : .' .' .'  : : :  : : .' :  : : : : : : : : : : : : : : : : : :  : : :  : : : : : : : : :  �g �::�:: : : :  --��-��-�-- -��-�------------
That the foreign plan is inferior to what I have called the 

" .Amelican system H of examination, will appear from the fol
lowing considerations : During the year 1869. 19,271 applica
tions were filed in the United States Patent Office. Of these, 
5,285 were rejected finally, and no patents were granted upon 
them. These constitute about twenty-eight per cent of the 
whole number. By the English or foreign system, all of 
these rejected applications would have become patents, and 
5,285 worthless patents would have been foisted upon the 
country. But this is not all. Of the 13,986 patents which 
were actually issued, about 12,500 were rejected in the first 
instance, and were only finally allowed after material modifi
cations of the specifications or claims. By far the greater 
part of these modifications were in the nature of limitations 
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of claims, which would otherwise have been too broad. In 
other words, the applicants for 12,500 of the patents issb.ed 
during the past year originally claimed too much, and were 
required to abate their pretensions before the grant was made. 
If the patents had been issued as they asked for them, they 
wonld have deceived t.he public as to the scope of the inven
tions and the state of the art. 

still payable from the patent fund. This appeal is now use
less and mischievous. 

It may be safely asserted that the large majority of the 
patents issued from the Patent Office are goon and valid; and, 
if rightly read and properly construed, fairly represent the 
status of the inventions in the arts to which they relate, so 
that no one who adopts ordinary precautions need be de
ceived by them as to the character of the inventions patented. 
It is a testimony to the thoroughness of the examinations, 
and to the public appreciation of them that while no man 
would buy a lot of land at · any price without an examination 
of the title by competent counsel, thousands of dollars are 
freely invested in patents upon mere verbal representa
tions, and with scarcely a reading of the document. That 
much loss has been the result of this easy-going confi
dence may be asserted, but very few such losses occur 
which ordinary prudence and business sagacity might not 
have prevented. 

Under the foreign system, however, neither patentee nor 
public can have any confidence in the patent, however care
fully it may be construed or scanned. It represents nothing 
more than the " guess " of the inventor as to what his inven
\ion may be, unsupported by any investigation or adjudica
tion whatsoever. It is sometimes said that no patent can be 
known to be valid until tested by litigation, and that, there
fore, a registered patent is as good before litigation as one 
granted upon examination. To this it might . well be an
swered that frequently neither a first nor a second suit fully 
develops the state of the art or confers a fixed vaEdity upon 
a patent. It may also be asserted that the machinery of the 
courts is not as good for the examination of mechanical ques
tions as that of the Patent Office. A more conclusive answer 
is, that, by the system of examination, one third of the ap
plications are not patented at all, and the remainder are so 
winnowed from the chaff of fal&e claims that they are neces
sarily better than if issued as originally presented. Every 
process of examination ompels the supposed invention to 
assume, to some extent, its proper place in the art, and, to 
that extent, adds validity to the patent that has passed its 
ordeal. 

Indeed the lack of' this examination and the practice of 
granting patents to the first introducer, as well as to the first 
inventor of a new improvement, has led to a movement abroad 
against the whole patent systsm. Its enemies clamor for its 
abolition. Its friends demand that it be improved, and the 
improvement which they suggest is the adoption of the 
American system. One or two smaller powers have declared 
against protection by patents ; not so much, it would seem, 
to destroy the monopoly of their own inventions as to obtain 
the free use of those made by their neighbors. In the aboli
tion of patents this nation, which during the last year pat
ented more inventions than all of the rest of the wo:ld 
p ut together, would of necessity be the greatest loser. It 
would not give much more than it could reeeive in exchange. 

I doubt if any one can ser.iously advocate or desire a change 
of our system , unl ess it be disappointed applicants, who 
would rather have bad patents than none, their counsel, who 
share in their disappointment, and such patent solicitor� as 
hope to increase their fees by making for the inventor, at 
much cost of fees, that examination which the office now 
makes for the moderate charge of fifteen dollars. 

A system of registration is, however, at prelilent, practically 
impossible. It would be a simple outrage upon inventors 
and the public if either were prevented from making any ex
amination whatever into the state of the art prior or subse
quent to the grant of the patent. Until the drawings are 
printed or copied so as to be made accessible to the public, 
this can never be done. This subj ect is, however, con
sidered elsewhere. 

APPEALs. 

In the infancy of the office and of the patent law, when 
the force consisted of the Commissioner and one " examining 
clerk," and when all examinations were supposed to bo made 
by the Commissioner or under his eye, an appeal was pro
vided in certain cases to a board of examiners or experts, tQ 
be appointed by the Secretary of State, as occasion required. 
Subsequently, the Chief Justice of the District Court, and, at 
a later period, the associate justices, were vested with the 
powers and duties of the board of examiners. It is supposed 
that the justices of the Supreme Court of the District of Co
lumbia have succeeded to the functions of the former j udges. 
It was further provided that upon each appeal a fee of twenty
five dollars should be paid from the patent fund to the judge 
to whom the appeal was taken. As this was the only appeal 
allowed to an applicant from an adverse deeision, either with
in or without the office, there may have been, originally, 
some propriety in its institution. 

By the act of March 2, 1861, however, it is provided that 
each case shall be twice examined by the primary examiner ; 
that from him an appeal may be taken to a board of examin
ers-in-chief, and from them to the Commissioner in person. 
A fee is provided upon each of these appeals. No mention is 
made in this act of an appeal to the j udges of the local court ; 
and although in the schedule of fees it is said " that all laws 
now in force fixing the rates of the Patent Office fees to be 
paid are hereby repealed, and in their place the following 
rates are established," yet no fee is provided for the appeal 
from the Commissioner to the j udge. It is believed that Con
gress intended at this time and in this way to abolish this 
appeal. The j udges have, however, asserted their j urisdic
tion, and the Attorney-General has held that the appeal fee is 

1. Three appeals are already provided fGr in every case, 
viz. : A second hearing before the examiner, an appeal to the 
EliI:aminer-in-chief, and another to the Commissioner. 

2. There seems to be no propriety in a summary appeal 
from an executive to a j udicial department ; at all events, no 
such appeal is allowed , from decisions of the Commissioners 
of Pensions, Internal Revenue, Land Office, Indian Affairs, or 
of the Comptrollers of the Treasury , notwithstanding the 
great pecuniary interests involved in their decisions, and the 
fact that in no one of those bureaus is such liberal provision 
made for appeals within the office as in the Patent Office. 

3. As there are four j udgeR, and the appeal may be taken 
to either of them, at the option of the applicant, and as there 
is no appeal from the individual j udge to the court in banc, 
it has naturally resulted that the j udges have m ade conflict
ing decisions, and have thus practically overruled each other, 
so that if this appeal was designed to Beeure uniformity in 
the administration of the patent lawd, it has signally failed 
to do so. The nature of the provision was fatal to harmony, 
and this has been fully proven in its practical operation. 

4. The allowance of a fee of twenty-five dollars for each ap
peal has a tendency to encourage appeals. When there are 
frequent reversals of the office, attorneys are induced to ap
peal from every decision ; and the more frequent the appeals 
the larger the aggregate of fees paid to the j udge. In this 
cohnection, as a simple matter of fact, it may be mentioned 
that during the- administration of my immediate predecessor 
forty-two cases were appealed from him to one of the j udges, 
and of these thirty eight were reversed and only four affirmed. 

5. The tendency of such a j urisdiction is to extend itself. 
Accordingly the j udges have every year encroached more and 
more upon the executive duties of the Commissioner. The 
law gave an appeal in a few cases. Appeals are now taken 
and sustained in many ; until it is asserted that the j udge, 
and not the Commission!'r, is the head Of the Patent Office, 
and that he is authorized to interfere and to overrule the 
Commissioner, in any order or rule which the latter may 
make or attempt to exeeute. 

6. The practical working of this appeal has been so far 
from protecting the interests of the pUblic,  that the fact is, 
that those innovations in the practice of granting letters pat
ent, of which the public have j ustly complained, have been 
forced upon the Commissioner against his protest by tho de
cision of a j udge upon appeal ; thus, it has been held in one 
case that upon an application for a reissue of a patent, now 
matter might be introduced into the specification and draw
ings ; in another case, that, upon th� decision of an applica
tion for a roissue, the patent must be datod back to the date 
of filing (in one caso four years), thus making infringers of 
manufacturers who were using the invention i;;norl.lntly dur
ing all the time that it was locked up in the secret archives 
of the office, and while it was impossible for them to know 
of the existence or character of the claims. In another, that 
an applicant who had filed an application and withdrawn it 
eight years before, might refile it and obtain a patent for sev
enteen years from the present date, although the samc thing 
had long since gone into public use and was incorporated in 
the mechanism of many subsequent inventions. In another, 
that a patent might be reissued by the patentee after it had 
been as�igned to ethers ; and in another, that he might reil!
sue it after it had expired. Many like instances might be 
cited, but these specimens will serve to illustrate the mischief 
of the present system. 

7. If it be said that these matters ought not to rest in the 
j udgment of the CQmmissiener, the answer is : 

a. He is selected because of his supposed familiarity with 
the business transacted in the Patent Office, and is, therefore, 
more likely to be right than the j udge, who is appointed 
without reference to mechanical knowledge, or learing in 
patent law. 

b. The fear ,that the Commissioner might err, would de
mand a further provision for an appeal from the j udge, and 
so on ad infinitum, since both are human. 

c. The Commissioner of Patents ought to be as competent 
to decide questions arising in the oonduct of his office as are 
the heads of other like depar�ments ; and, 

d. An appeal from the Commissioner is in fact provided, 
and would exist, even if the present appeal were abolished ; 
indeed, even the decihlon of the judge is not final. It is pro
vided in section 0, act of March 3, 1839, that the applicant 
may file a bill in equity in any circuit court, having cogni
zance thereof, " where patentlil are refused for any reason 
Whatever, either by the Commissioners of Patents or by the 
Chief Justice," and the complainant may obtain a decree au
thorizing the Commissioner to issue the patent. 

8. Nine-tenths of the cases appealed, involve mere ques
tions of fact upon which the j udgment of the primary ex
aminer is as likely to be correct as that of the Commissioner 
or j udge. 

9. This appeal causes great delay in the determination of 
the rights of the parties. The office has no power to enforce 
a prompt decision, and causes are thus sometimes greatly pro
tracted. 

10., Th e office files, models, and papers are taken from the 
Patent Offie to the Court House, and are retained there at the 
pleasure of the judge. They are thus out of the reach of the 
office when wanted, and in some insta.nces have never been 
returned. 

I therefore, earnestly request that this appeal be abolished. 
In this, I do but repeat the recommendation of the former 
and present Secretaries of the Interior Department, of my 
predecessors in office, of the most respectable solicitors, es
peciall y those having the largest business before the office, 
and, as I believe, of some of the judges themselves. 

113  
DRAWINGS. 

No part of the machinery of the Patent Office is of more 
value than the drawings. It is to these, as has been stated, 
that reference is made by the examiner, in order to determine 
the novelty of every new application. Model s may be altered 
or broken, but the drawings remain unchanged. Under the 
l aw, the applicant furnishes one drawing for the use of the 
office. These are carefully preserved in portfolios where they 
can be readily examined. Some of these drawings have been 
in the office over thirty years. They are handl ed every day, 
and have become much Boiled and worn ; some are nearly 
destroyed, and all soon will be. Some provision for their re
preduction must be made , or the present system of oxamina 
ti on must be abandoned . Indeed, under any system, there must 
be something in the office by which new applicants and the 
public m ay know what drawings have been attached to thli 
patents that have been already issued ; and whether it be ex
amined by attorneys, 01". by sworn officials, a Bingle copy of a 
drawing will soon become worn and useless. 

Besides this, as there is but one copy of the drawing in the 
office, it must be used upon all occasions. It is frequently 
taken to the examiner's room · it is taken to the room of the 
examiners-in-chief ; it is used before the Commissioner, and 
must go to the appellate judge. It m ust be withdrawn from 
the portfolio whenever a copy is ordered or an applicant 
wishes to examine a reference. 

This multiplies the· chances of loss and of destruction, and, 
what is of more importance, it increases the risk of examina
tion ; since the very drawing which anticipates a new appli
cation and shows the alleged invention to be old, may not be 
in the portfolio when the examination is made. 

To remedy these evil s and provide against the gradual but 
inevitable destruction of the drawings, at least ten copies 
should be prepared : one for the use of the examiners ; one 
for the record room where the specifications are kept, and 
where it would be accessible to the public ; one for the library ; 
two foc the English Patent Office, in return for the duplicate 
set of printed specifications and drawings furnished to us ; 
and five for sale, when copies are ordered. 

The English, French, Italian and Belgian Governments 
engrave the drawings of all patents at a considerable expense, 
and are, in this particular, in advance of this country. 

At the beginning of this present fiscal year, as no special 
appropriation was made for this purpose, and tue necessity 
was so urgent, I availed myself of the general authority of 
the Commissioner to provide copies of the drawings, and of 
such sum as it was believed might be saved from the amount 
appropriated for contingent expenses, and entered at once 
upon the work of reproduction. 

For ten copies of the drawing s to be furnished weekly, 
photography appeared to offer the cheapest and surest method. 
A contract was made in June last, with Messrs. Peters & 
Rehn, upon terms advantageous to the office, and the weekly 
issues have been regularly photographed ever since. The 
quality of the copies thus produced has steadily improved as 
difficulties have been overcome, and the work has become 
more familiar ; until it is now performed in the most satis
factory manner, both to the office and the public. 

During the year experiments have been made in other 
methods of engraving and printing the drawings. 

The American Photo-lithographic Company offered, if trac
cings were furnished, to supply. free of fuhher cost to the 
Office, ten lithographed copies of each of the fourteen hun
dred drawings of patents granted during the month of June, 
1869. This proposition was so favorable, that it was at once 
accepted and the work has been done in a very creditable 
manner. 

The firm of French, Langran & Ogilive, of this city, made 
an offer for the drawings of May, 1869, at a nominal price, 
which was also accepted, and the work which has thus far 
been well done, is now nearly completed : 

The experiments have led to the conclusion that, for a few 
copies for office use, photography is the cheapest process, 
while for a large edition either of the back drawings or of 
the current issues, lithography or photo-lithography must be 
employed. An appropriation has been asked for, to make 
this business of reproduction a permanent feature of the 
office work. 

ANNUAL REPORT. 

Since the year 1843, a report has been published annually, 
containing an alphabetical index of inventOIs, an index of 
the subjects of invention, a list of expired patents, and the 
claims of the patents granted during the year. In the year 
1853, and since, small engraved copies of a portion of the 
drawings have been added to explain the claim s ; and of late 
years, it has been customary to add a very brief abstract of 
the specification, comprised usually in not more than four er 
five lines. The report was a pamphlet of a few pages 
in 1843 ; in 1867 it had swelled to �four large volumes .  
The expense o f  producing i t  is now over two hundred thous
and dollars per annum. It is true that this amount has not 
been paid out of the patent fund ; the report has been pub
lished as a document by Congress. Nevertheless, as a portion 
of the expense of preparing it is borne by the office, it is 
proper to refer to it here. 

I doubt if a sufficient advantage accrues to the country, 
from the publication of this report to j ustify the expense: Its 
bulk is such that it callnot be published until from eighteen 
months to two years after the expiration of the year in which 
the patents are issued. The claims are in most instances un
intelligible, without the specifications, even with the aid of 
the abstracts and engravings ; while the engraVings them
selves are not and cannot be copies of all the drawings, or fig- . 
ures accompanying the patent. A large number of patents 
have more than one figure, sometimes twenty. In the printed 
reports, one, or at most two, are given, for want of space to 
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do better. Such mere sketches of the patent and drawings, 
in many cases, do more harm than good. They mislead the 
public, instead of instructing it. It is true that it is desirable 
for some persons to know, from time to time, what patents 
are granted, but the number of such persons is limited, and 
the knowledge, to be valuable to them, must be simulta
neously with the issue of the patents. This information has, 
until a year ago, been supplied by certain mechanical jour
nals. They published weekly lists of claims, until the issue 
increased to such an extent as to make it impossible for them 
to continue the practice. The office then atterp.pted to supply 
this want. A weekly list of claims has been published, and 
furnished to subscribers, since January, 1869, at the rate of 
five dollars per annum. To this has since been added a 
pamphlet, containing the Commissioner's decisions, which is 
issued at intervals of from one to two months. This year 
these claims are being stereotyped, so that, at the close of the 
year, they may, with proper indexes, constitute the annual 
report, without the abstracts or drawings. If Congress 
should desire to strike off copies of these for gratuitous dis
tribution, it could be done at small expense, scarcely exceed
ing one dollar per volume, whereas the present reports cost 
twelve dollars and a half per set. It is submitted, however, 
that if these lists of claims are of value to any one,�they are 
worth the small price which the office now asks for them. 

In addition to these weekly lists, I propose, as a substitute 
for the annual report as now published, that a sufficient num
ber of copies of each entire specification and drawings be 
printed in full, and that one full set be deposited in the capi
tal of ear;h State, and in each large city. This  would furnish 
nearly all the information to be obtltined by a visit to the 
Patent Office, and would save inventors many journeys to 
Washing-ton. It woul<l enable counsel at a distance to exam
ine references, and to obtain information, now practically in
accessible, without a personal visit, or the employment of' 
resident counsel. To the Pacific coast, the West, South, and 
far Northeast, such collections would be invaluable. Each 
annual set would be comprised in about fifty-two volumes. 
A sufficient number of them for the purpose stated, and for 
office uses could be furnished at an annual cost not exceeding 
one hundred thousand dollars, or about one half the I COst of 
the present annual report. 'fo make ' such a collection com
plete, the back drawings and specifications of patents already 
issued should be published also. For this purpose, the bal
ance already standing to the credit of the patent fund is 
probably sufficient. 

STATUTES OF LIMITATIONS. 

The courts have decided that no statute exists, limiting the 
time within which actions may be brought for the infringe
ment of letters patent. The action on the case in the several 
States is val'iously limited to one, three, five, and six years. 
I submit that a limitation of five years, after the expiration 
of the patent, would be a proper provision. 

Some provision is also needed limiting the time during 
which applications shall be permited to lie in the Patent 
Office, after adverse action, before the next step by way of 
appeal or amendment is taken. Much injury to the business 
of the country is likely to result from the construction lately 
given to the law by the judge of the supreme court of this 
District, by inflicting patents upon the nation for inventions 
which have long been in public use. This is, in effect, to 
create a monopoly, instead of affording encouragement to 
inventors. 

There are hundreds of these cases in tIle office, many of 
which are being bought up upon speculation, and vigorously 
pressed for issue. One of these, lately filed, was withdrawn 
in 1851, and has now been refiled, after a lapse of nineteen 
years, when the substance of the invention which it seeks to 
monopolize has gone into use in nearly every form in which 
a well known agricultural implement is now manufactured. 

FEMALE COPYISTS. 

Prior to July 1, 1869, much of the copying of the office was 
done by females. About sixty-five were employed, who worked 
at their own homes, and who were paid at the rate of ten 
cents per hundred words for the amount actually copied. By 
all act approved March 3, 1869, provision was made for fifty
three female copyists at an annual salary of $700. As it was 
obvious that this force must labor within the office, in order 
to secure proper discipline and efficient work, six rooms were 
provided in the Patent Office building for the entire number. 
These rooms and clerks were placed under the charge of an 
efficient female superintendent. It soon became evident that 
although the number of copyists was reduced, there were 
still more than sufficient to do the work originally performed 
by the larger uumber. Additional work was therefore as
signed to them from other divisions, and the force of male 
clerks was correspondingly reduced. Accurate time tables 
have been kept since July 1, 1869, of the attendance of these 
ladies, and a careful record has been made of their work. 

The result of the experience of six months is that the at
tendance is nearly as good and the work is fully ,equal in 
quantity and qu!tlity to that of male clerks performing cor
re3ponding duties. The salaries of these ladies were origi
nally fixed at $700 only, instead of $900. This, it is presumed, 
was an oversight, as they have labored ae faithfully, and until 
November 15, 1869, one hour per day longer than the female 
clerks of any other department. I know of no reason why 
their pay should not be equal to that of male clerks of like 
grades, except that there are, as nearly as can be ascertained, 
twenty-five applications for positions by women to one from 
men. This division is the largest in the bureau and is under 
excellent discipline, yet the superintendent of it, because a 
female, h�s  with difficulty been enabled to secure the pay of 
a first-cl!1s� clerk. I recommend that the pay of the female 
clerks be raised to at least $900 pOl' annum ; that they be paid 
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at that rate from the beginning of the present fiscal year ; 
and that permanent provision be made for a female superin
tendent, at a salary of at least 1,400 per annum. 

SALARms. 
Principal examiners are now paid $2,500 pel' annum, while 

first assistant examiners receive $1,800, and second assistants 
$1,600. The difference between the assistants is but $200, 
while between the first assistants and principals it is $700. 
There is not a corresponding difference in duties, qualifica
tions, or ability. I submit that if the salaries of first as
sistants were fixed at $2,000 the scale would be more 
equitable. 

The character and necessary qualifications for the exami
ners and chiefs of divisions require adequate compensation to 
secure the best men. These positions ought to be filled by 
permanent incumbents, and a sufficient price should be paid 
to retain them in office. That this is not yet done, appears from 
the fact, that they voluntarily resign to accept other positions 
or to go into business as solicitors. Every second assistant 
examiner now in the office, twelve of the twenty first assist
ants, and seven of the twenty-two principal examiners were 
appointed duricg the year 1869 ; of these twenty-five were 
appointed to fill places made vacant by voluntary resigna
tions. In the other departments of the office, while it is 
doubtless true that many young unmarried men are amply 
paid, it is also true that experienced clerks of mature years 
a're poorly compensated. Under the last appropriation bill 
not-a single fourth· class clerk was assigned to the Patent Office. 

If there should be any increase of salaries, I commend the 
employes of this office to the attention of Congress, especially 
as the revenue which enables the office to support itself is 
largely due to their faithfulness and industry. 

It has been the p�actice, in former years, as the work of 
the office increased, to deta\l clerks to perform the work of 
assistant examiners, and assistants to perform the work of 
examiners. From time to time acts of Congress have 
been passed authorizing the Commissioner to pay these per
sons at the rate annexed to the higher positious filled by 
them. A bill for this purpose was before the last Congress, 
and was favorably reported, but failed for want of time. I 
am constrained to say that I doubt the expediency, as a rule, 
of encouraging clerks to expect increase of pay with every 
change in their duties. It ought to be in the power of the 
Commissioner to assign his force to the best advantage with
out incurring the obligation of increasing salaries. 

The additional honor and experience ought to be some 
compensation for a temporary occupancy of a more advanced 
position. But the practice has hitherto been otherwise ; my 
predecessors who made the assignments, accompanied them 
with a distinct pledge to endeavor to secure the extra com
pensation, and the labor was performed upon the faith of 
that pledge. 

I,therefore,recommend that the appropriation be made, with 
the distinct understanding that hereafter no such advances 
are promised or will be given. 

DISBURSING CLERK. 

The large amounts of money paid into the office daily, in 
small sums, and the necessary pay rolls and accounts, have 
rendered the services of a financial clerk absolutely necessa
ry. This officer was also formerly the disbursing clerk of 
the bureau, and in this capacity performed the full labor of a 
disbursing clerk in any other department. Nevertheless he 
has never received the $200 additional pay allowed by law to 
disbursing clerks. On the 14th of January last the Secretary 
of the Interior sent a communication to both houses of Con
gress, inclosing a claim for the payment of this sum, being 
the preceding year of service, and recommending the same to 
their favorable consideration. The letter was referred in the 
Senate to the Committee on Appropriations, and in the House 
of Representatives to the Committee on Claims, where the 
matter now rests. 

As no officer has been more faithful in the dischargo of his 
duties, and as those duties and the experience of the incum
bent fully warrant the expenditure, I recommend that the 
arrears of additional compensation be paid. 

Since the expenditures of this office are now provided for 
by special a"(lpropriation, and a financial clerk of some kind 
cannot be dispensed with, I can see no reason why the dis
bursements of the office should not also be made by him. The 
present system involve� double labor, and affords no addition
al guarantee against abuse, since the accounts of any dis
bursing officer, either of the department or bureau, must still 
be audited by the Treasury Department. 

ASSISTANT COMMISSIONER. 

The duties devolving upon the Commissioner of Patents 
cannot be performed by one person. He is not only the ex
ecutive head of a large bureau, but he is vested with th") sole 
right to extend patents, and he is charged with the duty of 
hearing appeals from the board of examiners-in-chief. The 
extension cases amounted to 153 during the last year, and as 
n'lOre patents were granted in 1856 than in 1855, the number 
of applications must constantly increase. The appeal cases 
of all classes amount to abom 200 per annum, some of them 
involving the considerat'on of vast amounts of testimony and 
voluminous arguments. vVhen to this is added so much of 
the correspondence as he must attend to in person, applica
tions for office, and the necessary time for interviews, it is ob
vious that the labors must be arduous and unremitting. 

I therefore respectfully recommend that an assistant com
missioner be provided for by law, to be appointed by the 
President, by and with the advice and consent of the Senate ; 
such officer to perform the duties of Commissioner in the case 
of death, sickness, or absence ; and such other duties as may 
be assigned to him by the Commissioner. 

ROOM OVER SOUTH PORTICO. 
My attention was lately oolled to the existence of a room. 
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over the south portico of the Patent Office building, which , 
when explored, proved to be a hall 90 feet long by 30 feet ill 
width and 20 in hight. This has beeu hitherto practically 
inaccessible, as it was unfinished and useless. It has now 
been fitted up and rendered easy of access, at a moderate ex
penditure, thus affording very eligible quarters for the library 
of copyrights and for the copyists of drawings. 

Smaller rooms exist over the other porticoes of the build
ing, which may be profitably arranged for the reception ofre. 
jected models. 

COPYRIGHTS. 

Congress omitted at its last session to make any appropria
tion for the care of the copyrighted books and records. 

I am persuaded that the time has come when a radical 
change should be made in the system of registering copy
rights. This is now done in the clerks' offices of the various 
district courts. It is so imperfectly done that copyrights are 
proverbially worthless. They are usually invalid from a 
failure to comply with essential formalities ; because no offi
cer is interested to see that these formalities are complied 
with. The clerks omit in many cases to send their records to 
this office, and to transmit the books. Many of the latter are 
never received at all . Meanwhile Congress has been called 
upon from year to year to make appropriations from the 
funds in the treasnry for the care of these books and papers. 
It is submitted, since mail facilities are now so cheap and 
abundant, that the work of registration could be done much 
more thoroughly in the Patent Office, and that the fees for 
that service (about $3,500 per annum) would pay all the e.x
penses of the necessary clerical force, and for the custody of 
the books. If it were the business of a division in this office 
to do this work, correspondence could be maintained with 
authors and publishers, and copyrights could be perfected. 
I also ask that the Patent Office be permitted to display and 
use as books of reference, under proper restrictions, the books, 
especially those of a legal, mechanical, and scientific charac
ter, which are deposited by the authors and publishers under 
the law. These have been hitherto of no value whatever, 
except as vouchers. 

TRADE-MARKS. 

By conventions between the Uniteli States and France and 
Russia . (U. S. Statutes at Large, vol. XV, p. -), provision is 
made for the deposit of trade-marks by citizens of either coun
try, in the United States Patent Office, the Tribunal of Com
merce of the Seine, at Paris, and the Department of Manufac
tures and Inland Commerce, at St. Petersburg. No feo is 
provided for the reception and filing of these papers. As the 
office labor to be performed in relation to them is analogous 
to that attending the filing of caveats or disclaimers, the 
same fee ($10) would be a proper charge. 

It would also, doubtless, be a proper provision if a law 
were enacted giving validity to trade-marks so filed, either 
for an indefinite or for a limited period of time. 

CONCLUSION. 
In conclusion, it is right that I should say that no class of 

our citizens has done more for the glory and substantial 
prosperity of the nation than the mechanics and inventors 
of the United States, and yet they have never been favored 
children. 

They do not deem it too much to ask that the Patent Of
fice, which is the only institution which they can specially 
call their own, and which they have built up with their 
money and established by their genius, shall be supplied 
upon a liberal scale with every needed appliance for the per
formance, in the best manner, of aU its legitimate duties, 

I transmit herewith an alphabetical list of the patentees to 
whom patents have been granted during the year 1869 , to
gether with their places of reaidence and the subjects of their 
inventions, and also a list of all patents which expired during 
the same period, Respectfully submitted. 

SAMUEL S. FISHER, Commissioner. 

Under thtS heading we 8hall publish weekly notes qf 80me Of the more prom· 

inent home and forei(Jn patents. 

SEWING MACHINE SHIELD .-Mary W. Welty, New York city.-The obj ect 
of thIs invention is to provide a shield attachment to sewing machin e s ,  b y  
which the fabric to b e  sewed will b e  protected from the oil of the j ournals  
and from injury by contact with the machinery, and which will, at  the 
same time, form an extension and continuation of the feed plate of the ma
chine to let the fabric move smoothly over it. Heretofore several forms 
of shield attachments have been proposed, but the same were either se· 
cured upon or under the feed plate by projecting screws or other devices. 
They became thereby morc :of a hindrance to than support of the fabric, 
and fulfilled merely the obj ect of protecting the fabric trom the oil mech 
anism of the machinery. The present invention consists chiefly in pro
viding ears or lugs on the front end of the shield, such ears catching under 
the feed plate so that they hold the shield in line with the feed p late an,l 
canse it therefore to form a smooth continuation of the latter . 

PUNCH AND DIE FOR MAKING SLOTS IN METALLIC TUBEB .-John Gibbs , 
Brooklyn, E. D .• N. Y . -This invention relates to a new and useful improve
ment in the method of cutting slots in metal tubes, havinp: more particu
lar reference to the tubes or safes employed in the use l of the " iendless 
matCh," and consists in the usc of a die and punch in combination with a 
partition bed and mandrel for making longitudinal slots or receEses in one 
or both sides of the tube for giving access to the match used. This method 
of cutting slots is applicable to t'G.bes used for other purposes . 

JOIST PROTECTOR.-H. Galmann and Charles Ruh e, Buchanan, Pa.-Thjs  
invention relates to a new and useful improvement in a device for support 
ing and protectin� j oists in buildings, and consists in a cast-iron box sup 
port placed In the wall, which the end of the j Oist enters ,  and by which it 
is protected. 

SPARK ARRESTER.-Edward ,Wand, �Eugen� City, Oregon.-This inven· 
tion relates to a new attachment to the smoke stacks of locomotlYc cn
gines, steamboats, etc . ,  and has for its obj ect to prevent the escape of 
sparks from the smoke stack. The invention c onsists in the arrangement 
of channels and conductors, whereby the ashes and sparks carried up by 
the draft are conducted away from the engine to one side of the same . 

THATCHED ROOF .-Lionel Foster. Burlington, [owa.-This invention re
lates to a new manner of fastening the straw upon the tie bars, or slats 
which cross and connect the rafters, and to a new mode of treating a 
thatched roof ln order to rnake It entirely water'pro of, and, to a great de 

I:ree, lIre'proof, and also to Increase its durab illty. 
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STIRRUP MACHINE.-llempsey Forest, Mott'omosa, Texas .-Thls Invention 

comprises a clamping vise with pins of peculiar construction and adapta
tion for bending the thin , wood plates or sheets around a lever former 
which is used by the operator to bend the; blanks down :into :the forming 
recesses of the j aws:and hold them until the said j aws are clamped togeth
er, and the blanks reduced to the lInlshed form and secnred to,the blocks 
oy which the suspending straps are connected.: 

GROOVING MACHINE.-W . G. Raoul, Independence, La.-Thls Invention 
consists in an Improv�d adjustable rotary cntter, and the arrangement of 
the same with a vertically and horizontally adjustable feeuing table and 
clamping devices forlholding the work to be  operated on. 

CAMERA SCREEN .-F. Peabody, Loulsvllle, Ky.-This Invention relates 
to a ne"w and improved arrangement of screens for cameras , and consists DC 
a circular screen made of black cloth or other suitable substance stretched 
on a wire, and placed on the inside of the camera box just above the Inner 
end of the tub e, and on hinges to swing up and expose the plate to  the ob
ect  to be  taken, or down to cover the Inner end o f  the tub e .  

STEP SUPPORTS F O R  MILL SPINDLEs .-John RUBsell, Prairie, Mo.-This 
nvention relates to improvements in the adjusting devices for the steps of 

mm spindles, and consists In the IIrranl(ement of the steps In the top of a 
vertically adj ustable tube  or other sUding support, provided with vertical 
guides aud working through gui de plates to  insure the vertical position 
and to prevent rattling, the said support being mounted on a rod ris� 
In/!: up from the bridge tree and j ointed to it, so that the j olnt:may compen
sate for the curve described by It due to the one end of the bridge tree be
ing lIxed and the other swinging around the said lIxed point and tree step 
may be raised In a right Une . 

ELEOTRIC CLocK.-Kennedy Electric Clock Co.,  New York clty--These 
Improvements have for their obj ect the slmplillcatlon of the clock, the reo 
duction of the cost of manufacture, and the Improvementof the tlme-keep
In/!: qualities. The clock train consists of a Single wheel, and a single mag· 
net only is employed to operate the pendulum . The friction of the parts 
s reduced to a minimum. 

ELECTRIC CLOCK.-Ellsha Wilson, New York clty.-In this Invention the 
p endulum Is acted upon by an electro·magnet, which Is 00 arranged that 
t cannot retard the pendulum . The pendulum Is provided wIth a perma 

nent magr..et, which Bwine;'s within an open electric coil, arranged on one 
side ; and the circuit breaker is so placed that the electric current does 
not operate upon the magnet of the pendulum , until just 8S  the latter has 
begun to fall on it. return sweep. It Is believed that this Improvement , 
will cORtrl1)ute essentially to the accuracy of the clock, and also prove to 
be economical. 

CAR F ARE·Box.-W. G.  RaOUl, Independence, La.-Thls Invention relates 
to a new and useful improvement in boxes- for receivlng pas8engers' fares 
on cars of street railreads . omnibuses, an..d other vehicles for transporting 
passengers. 

PENCIL SHARPENER.-Jacob McClure,  Nashua, N. H , -Thls Invention 
relates to new and useful Improvements In sharpeners for lead penCilS, and 
consists in maJdng the sharpener in the skeleton form, or as an open hoI· 
low cone, either square, dia.mond.shape d ,  or tria�gular, a8 may b e  desired, 
and also in the arrangement of pyoj ectlo n s  or shoulders to guide the knife, 
and In an aperture or relief opening for the l ead p oint of the pencil at or 
near the point of the sharpener.  

HORSE HAy FORK .-Slmeon Clark, Howard, N. Y.-Thls Invention relates 
t o  new mechanism for operating the osclllating toes of horse hay forks. 

BOOTS AND SHoEs .-Samuel Babbitt, BrazlI, Ind .-The obj ect ot this In
vention Is to so construct boots and shoes that the same will be at once 
water.tlght and warm, and that the soles will be strengthened and not apt 
to wear at or near the soles. The Invention eonslsts chlelly In Interposln/!: 
a piece of fiannel or other fabric between two layers of leather which con
stitute the upper of the boot or shoe ,  aad also In attaching to the main sole 

convex sole on which the foot may rock. 
MORT'ISE PIEOE FOR LOOKs.-Wm. Weisner, Elizabethtown, New Mex

_co.-ThiS Invention relates to Improvements in mortise pieces for mortise 
locks or sliding bolts, and consists In the combination with the said m or· 
tite pieces as commonly used, of plates arranged In the mortises to close 
the same when the bolt Is withdrawn, to present a more ornam ental ap· 
pearance, and to prevent the mortises from lIll1ng up with colleetlons of 
dust and other matters. 

STRAW CUTTER.-G. S.  Garth, Mill Hall, Pa.-Thls invention relates to 
improvements in straw cutters, havin.g for its obj ect to provide an arrange· 
ment of the support of the fulcrum of the cutter lever, better adapted for 
holding the cntter lIrmly up to the steel or metal plate against which It 
cuts, and also for withstanding the wear ; and the combination with the 
same of a friction or reglliating plate ,  and thumb screw, for holding the 
cutter lIrmly up to Its p osition, but In such a manner as not to cause too 
much pressure of the knife a/!:ainst the lIxed bed or cutter. 

WATER ELEVATING ApPARATUS.-.J. L. Garlington, Snapping Shoals, Ga. 
-This invention relates to Improvements in apparatus for raising water 
from wells in buckets, by cords workln/!: over pulleys, and consists in the 
appl\catlon to the cord between one end made fast to any support, and the 
pulley over which it works for raising the said bucket, of a weight 
or a frictiou p ulley, arranged to run on the bight of the said cord 
down In the well or a chami er therein to elevate the bucket ; and In the 
application to the weight of. a cord, winding drum, and cranl< shaft lor 
raising it, whereby the weight will raise the bucket in moving half the 
distance the bucket moves ; conseqnently requiring only half thc turning 
of the crank that would be required, If applied directly to the bucket. 

RAMMER FOR PACKING TOBAOOo.-John R. Sutton , Brooklyu, N. Y.-Thls 
Invention relates to improvements In the omall rammers used by tobacco 
packers for packing the lIne tobacco Into the small papers In which It Is 
packed for retail purposes, and it consists In the application to the end of 
the rammer which acts on the tobacco , of a proj ection resembling In form, 
to some extent, the bowl of a pipe ; also, in the application to the rammer, 
and for action In conjunction therewith, of a sliding pin or punch , for forc
ina down into the tobacco to make a hole for the stem of a pipe in such reo 
l ation to the recess 10rmed by the said prOj ection, that when the rammer 
is withdrawn and before the paper is withdrawn. a smoking pipe can be 
convenlentlv packed in the pap er with the tobacco , 

DRAWING; FRAME.-Charles Wall, New York city, and John Stewart, 
Brooklyn. N. Y.-This Invention relates to Improvements in drawing 
frames, for dressing manila, hemp, snd other similar Bubsta.nees t and con
sists in the combination with the endless chain combs and condenSing 
apparatus such as commonly nseq for dressing the laps, and reduc
Ing the same to slivers, 01 a serfes of revolving combs working on 
an endless carrying apron, and dres.lng the hemp and delivering It in 
l aps or bats to the said endless ch ain, In a way to serve as a substitute 
for the lap machines now used for dreSSing the hemp previously to 
b eing fed to the same endless chain, the said chain being arranged to move 
at a greater surface speed than the revolving combs, whereby I t  draws the 
hemp through the teeth of the revolving combs, and it. own teeth are 
caused to move faster than the hemp, and a thorough and efficient comb· 
ing action Is produced on the same, produci ng better results than can be 
effected In the present way ; and the s ame Is accomplished In one machine 
and more economica lly, requiring; only, one feeding operation,  and less 
attendance. 

PRINTERS' CHAIR.-Amasa J.  Finch , New York clty.-This Invention has 
for Its object to furnish an imptoved chair for printers' use , which shall be 
80 constructed as to allow the si tter to have as tree a movement In every 
direction as when standing . 

ORNAMENTtNG AND COLORING PLASTER OF PARIS ,urn OTHER CEMENTS. 
Gustave Schlueter, Brooklyn, N. Y.-The object of this Improvement is 

to harden plaster of Paris, and als0 impart ornamental colors to It. The 
colors are mixed with the plaster In the f orm ot dry powders; gum arabiC, 
or other adhesive substanoe,  also In the form of powder, Is likewise added 
When water is mixed with the plaster thus prepared, It sets In the ususl. 
manner, takes on the desired color, and becomes ' hard aRd ' smooth, capa
ble of receiving a fine polish. 
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ELASTIC LANYARD.-J. E. Jones, Waretown, N. J .-This invention has 

for Its obj ect to furnish an Improvement in lanyards, by means of which 
the lanyards may be prevented from breaking when exposed to  a S lldden 
strain, which, coming suddenly upon tant ropes is liable to break them at a 
time when the3' are most needed to support the rlg/!:ing of the vessel . 

FEED CUTTER.-Wm. H. Rosser and James Stiver, Mill Hall, Pa .-Thls 
invention relates to a new and useful Improvement In machines for cut
ting hay and straw, and other articles designed for feed . 

D:EVIOE FOB CONNECTING HOBSES TO VEHICLEs . -Alexander Shaler, 
New York city.�This Invention has for Its object to furnish an Improved 
device for connecting horses quickly and securely to the thills of vehicles 
In such a way as not to require tugs or traces, and in such a way that the 
horse may be  Instantly detached from the vehiclp should he become 
frightened or fall. 

LUBRICATOR.-Royall S. Hildreth, South Adams, Mass.-The obj ect of 
this Invention is to furnish a simple and cheap means for oiling or lubrlca· 
tlng j ournals in all situations, and consists In the use of a spring Within 
the 011 cup in connection with an oiling wire , so arranged that the wire 
shall be at all times pressed against the 'onrnal ln whatever position the 
oil cup may be placed.  

LAMP EXTINGUISHER, ETC.-S.  C .  Catlin, Cleveland, Ohio , and A. Corbin , 
EllenVille, N. Y.-This Invention relates V> a new and useful Improve
ment in a device for extinguishing lamps and trimming the wick , and con
sists in a Sliding sleeve, the top end of which Is a circle to serve as II guide 
In trImming the wick with SCissors, and in a hln/!:ed ;extingul.her which 
serves as a self trimmer. 

BUTTO>f FOl'l GLOVES,  ETo.-John A. Spooner and John Ellerby, Brook
lyn, N. Y.-Thls Inveniion relates to a new self-fastening button, which Is 
to be applied to gloves and other articles of weariug apparel, without the 
use of thread, and without Injury to the fabric to which it Is secured. 

WASHING MAOHI>fE.-Linton Wharton, Rlchland,IIowa.-Thls Invention 
relates to improvements in washing ma.chines, and consists in an improved 
arrangement of means for workine; a reciprocating rubbing board over a 
8tationary board placed In, a suitable box or tub . 

CHU'IN I'uwER.-Theodere C. VanWyck and Wm. Kent, Poughkeepsie , 
N. Y.-').'hls Invention relates to Improvements In powers for driving 
chnrns, sewing machines, lathes, and other light machines, and consists in 
the combination with 8 weighted drum , or It may be a clock spring de
vice and suitable multiplying gear, of a regulating apparatus of peculiar 
construction. 

WATER ELEVATOR.-W. G. Hamilton, Milton, Wis.-This invention reo 
lates to i1Lprovements in water elevating apparatus ,  whereby It Is de· 
signed to simplify and Improve the apparatus, patented March 2 ,  1869, No . 
87,408, and it consists In an arran,;ement of the litting spout, which receives  
the water from the buckets, so that it  will b e  restored after the buck· 
ets pass by It by graVitation, thereby dispensing with all restoring 
aPl'aratus. 

MOLD FOR MAKtNG COMBINED IRON ANI> STEEL lNGoTs .-Patrick Doyle, 
Newark, N . J.-This Invention relates to Improvements In molds for 
making ingots of Iron and steel, in a manner to dispose the one metal on 
one or more sides of the other and secure " perfect union of the two, and 
It consists In a vertical mold of four, or other number, of plane sides, one 
or more of which may be detachable,  and clamped to the other by strong 
bands, in which a strong thlek plate of metal Is arranged to fit near one 
side, from top to bottom, snugly, to occupy a part of the space when the 
metal of which the greater part of the Ingot Is to be composed Is p oured 
in, and to remain until the same has solidified sufficiently to retain its po· 
sitlon, when It Is withdrawn, having a space for the other m etal, which , 
being poured in unites perfectly with the lIrst and forms th e required com. 
position Ingot. 

BRICK MAOHINE.-H. D.  Thorp and J .  G. Lehr, Harlan, Ind.-This Inven
tion relates to Improvements in brick machines, and consists In an im· 
proved arrangement of devices for discharging the molds after being 
lI11ed from under the machine ; also an Improve<1 arrangement of movable 
and stationary kiln. In the mud mill above the paddles for faCilitating the 
grinding and mixing ; and also, an Improved adjusting arranKement fo r 
raising or lowering the mold SIlPpo;tlng table .  

Issued by the United States Patent Office. 
FOR THE WEEK ENDING FEB. 1, 1870. 

BeportM ()jftclally for the Sclen!Wc American. 

SCHEDULE OF PATENT OFFICE FEE S :  
On eacn caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . • . . . • . . . • . . • • • • • . • • • • . • • • . . • 110 
On filing each application for a Patent (seventeen years) • . • . . . . . . • . • • • • • . . .  $15 
On Issuing each original Patent . . . . . . . . . . . . . . . • . . . . . . . . . . . .  , • . . . . . . • • • . • • • . . . . .  $�O 
On appeal to Commlssioner of Patents . . • • . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . .  $20 
On application for Relssne . . . . . . . . . . . . . . . . • . . . . . . . • . • • . . . . . . . . . . • • . . . . . . . . . . . . .  $30 
On application for Extension of Patent . . . . . . . . • . . . . . . . . . . . . . . • . . • . . . . . . . . . . .  �o 
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On an application for Design (three and a half years) . . . . . . . . . . . . . . . . . . . . . .  $10 
On an application for Design (seveD. years) . . . . . . • . . • • . . . . . . . . . . . . . . . . • . . . . . . $15 
0�:�d�fR����

0
:l�'i?t���

n
a�����:�6:r{��;;enue:Bi;.mii tai;;s.· R;;"Id';�: 

ot Canada and Nova Scotia pay $500 on application. 

NJr copy 9£ Claim oj any Patent !8sued 'I01thln 30 year •• . • • • . • • • • . • • • • • • • . • . . •  $1 
A 8k� if.�0lJtdl::' model �,'ir:;-:�.

i��: ��I':!.i��.� ���. !.�� �� �.������S1 
upward but at the price above·named. 

T'h
.
�1:��l�;:� patent Issued llinee Nov. 20, 1866, at wltich time th,e 

_ eomme1<eed 1Jrinting lhem . • • • • . • • . • • • • • • • • • • • • • • • • • • • • •  $1·2� 
01/lClai oples oj DraWings of any patent issued llince 1886, W6 can 8upply a' 

a reasonable e08t, the price depending upon the amount qJ labor involved and 
the number oj'vieWs. lr��riformation, as 10 tJric6 of drawinus, in JlflN"'tI"& mtl('�: had by addres8-

Patent Solicitors. No. 3" Park Bow, lYe'", York 

99,277.-RoOFING COMPOSITION.-Thos. R. Abbott, Lowell, 
Mass. 

99,278 .-MoDE OF ATTACHING HORSES TO VEHICLES.-J. K. 
Andrews, East Lam}!eter township, Pa. 

99,279.-RAILWAY RAIL CHAIR.-Richard Anthony, Pittston, 
assignor to himself and Thomas Williams, Luzerne county, Pa. Ante
dated Jan. 19, 1870. 

99,280.-POWDER KEG.-L. Austin and J.  E. Hall, Cleveland, 
Ohio. 

9!),281 .---.B00T AND SHOE.-S. Babbitt (assignor to himself and 
G. W. Orr) , Brazil, Ind.  

119,282.-SUN SHADE FOR HORSES.-E. T. Balch,Philadelphia, 
Pa. Antedated Jan. 20, 1870 . , 

99,283.-SEWING MACHINE.-William Black, Hagerstown, 
Ind. ' 

99,284.-TRUNK.-Thomas Bond, East Brookfield, Mass., as
glir�

r to Daniel J. Clark, W. : F. D@ggett, and S. M . Burr, Columbus, 

99,285 .-GAS METER.-Thomas Brattan, Birkenhead, Eng., 
aS81gnor to A.  H. Dixson.  

99,286.-SEED PLANTER .-George W. Brown, Galesburg, Ill. 
99,287.-RoLLER JAW TEMPLE FOR LOOM.-W. H. Burns, 

Grafton, assignor to J .  Luther, Worcester, Mass . 
99,288 .-FENCE POST.-M. K. Butterfield, Eddyville, N. Y. 
99,289 .-LAMP EXTINGUISHER.-S. C. Catlin, Cleveland, Ohio, 

and A. Corbin, Ellenville, N. Y. 
99,290.-ENVELOPE MAcHINE .-Henry W. Chamberlin, New 

York city. 
99,291 .-ApPARATUS FOR EXTINGUISHING FIREs.-Isaac H. 

Clark, Boston, Mass. Antedated Jan. 20, 1870. 
99,292.-HoRSE HAY FORK.-Simeon Clark, Howard, N. Y. 
99,293 .-ANIMAL TRAP.-W. J .  Clarkson, Gourdin's Depot, 

North-Eastern Railroad, S. C . 
99,294.-FERTILIZER .-John Commins, Charleston, S. C, 
99,295 .-BALING PRESS.-P. K. Dederick, Greenbush, N. Y. 

Antedated Aug. 1, 1869. 
99,296.-BALING PRESS.-P. K. Dederick, Albany, N. Y. 
99 ,297.-BALING PRESS.-P. K. Dederick, Albany, N. Y. 
99,298.-CHAIN OR BAND.-John H. Doerr, Philadelphia, Pa. 
99,299.-MoLD FOR MAKING COMBINED INGOTS OF STEEL 

AND mON.-Plitrick Doyle, Newark, N. J. 
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99,300.-ELECTRO-MAGNETIC MACHINE.-A. E. Dupas, New 
Orleans, La. 

99,301 .-MEAT AND VEGETABLE CHOPPER.-S. F.  Emerson , 
Seville, Ohio. 

99,302.-PRINTERS' CHAIR.-M. J .  Finch, New York city, as
Signor to Margaret A. C. Finch, Shellsburg, Wis . 

99,3U3.-MACHINE FOR BENDING STIRRUps .-Dempsey For 
est, Mottomosa, Texas. 

99,304.-THATCH ROOF.-Lionel Fostet: Burlington, Iowa. 
99,305.-J01ST PROTECTOR.-H. Galmann and Charles Ruhe , 

Buchanan, Pa. 
99,306.-COLORING MARBLE.-Smith Gardner, New York 

city. assignor to the International Marble Coloring Company, New 
York City. 

99,307.-ApPARATUS FOR RAISING WATER.-J. L. Garling
ton, Sns'pping Shoals, Ga. 

99,308.-lSTRA W CUTTER.-G. S. Garth, Mill Hall, Pa. Ante
dated Dec. 1, 1869. 

99,309.-PUNCH AND DIE FOR PUNCHING TUBES. - John 
Gibbs, Brooklyn, E.D.,  N. Y., assignor to himself and Calvin H .  Carter 
Waterbury, Conn. 

99,3l0.-THRASHING MACHINE .-E . W .  Griffin, Pepperell , 
assignor to himself and F. S. Brown, Cambridge, Mass. 

99,3l 1 .-S'l'UMP EXTRACTOR.-Albert Gummer, Omro, "Vis. 
Antedated Jan. 29, 1870. 

99,3l2.-CHURN.-Floyd Hamblin, Madrid Springs, N. Y. 
99,3l3.-WATER ELEVATOR.-W. G. Hamilton, Milton, Wis. 
99,3l4.-STREET LAMP.-J. F.  Harly, Kipton Station, Ohio. 
99,3l5 .-LoCK NUT.-G. G. Heermance, Claverack, N.  Y. 
99,MR.-CULINARY STEAMER.-J. H. Heritage, Wilmington , 

Del. 
99,iH'l.-BIT STOCK. - Royldl S.  Hildreth, South Adams, 

lI1ass. 
99,3l8.-RAILWAY CAR REPLACER . - Horace H. Holmes, 

��'fi:a, N .  Y., assignor to himself, J .  D .  Dale, Ira S .  Beers, and J .  H .  

99,319.-HoRSE HAY RAKE.-Charles Howard, West Hurley, 
N. Y. 

99,320.-ELASTIC LANYARD.-J. E. Jones, Waretown, N. J .  
99,321 .-ELECTRIC CLOCK. - Samuel A .  Kennedy, Attle

b�rough, Pa., assignor to the Kennedy Electric Clock Co . ,  New York City. 
99,322.-BLOWING ApPARATUS FOR ORGANS, ETC .-M . James 

Kerigan, Boston, Mass. Antedated Oct. 21, 1869. 
99,323.-MACHINE FOR MOVING BOATS ON CANALS.-Wm. R 

King, Washington, D. C. 
99,324.-COMPOSITION FOR THE MANUFACTURE OF WATER, 

GAS ,  AND DBAIN PIPE B . -W. P. Kirkland ,  San Francisco, Cal. 
99,325 .-SASH HOLDER.-D. R. Kline, Allentown, Pa. 
99,326.-COMPUTING ARRANGEMENT FOR WEIGHING SCALES 

-H. D .  Lathrop and Albert Gay, Bedford, Ohio . 
99,327.-BLIND SLAT MACHINE.-F. Leclere (assignor to M 

Ea.mes) , 'Vatertown, N. Y. 
99,328.-STALK CUTTER.-Joel Lee, Galesburg, Ill. 
99,329.-ROLJ,ING MILL FOR ROLLING GROOVED METAL 

ARCHES .-W. S .  Levake, Cleveland , Ohio . 
99,330.-BoLT FOR DOORs.-Jacob Levy, New York city. 
99,R31 .-HoRsE HAY RAKE.-William H. Long, Eddyville, 

Iowa· i 
99,i532.-COMPOSITION FOR PAINT.-Robert Love, New York 

city. 
99,333.-VALVE AND ' I'ISTON PACKING. - Joseph Marks, 

Boston, Mass. 
99,334.-TAG ATTACHMENT.-T. P.  Marston (assignor to him

self and N. M. Phillips,) New York city. 
99,335.-PENCIL SHARPENER.-Jacob McClure (assignor to 

C. D .  Copp and E. J. Copp) , Nashua, N. H. 
99,336.-P APER-FOLDING MACHINE. - William Mendham , 

Philadelphia, Pa. Antedated Jan. 15, 1870 . 
99,337.-EGG BEATER.-Nathaniel C. Miller, Stroudsburg-,Pa. 
99,338.-PAINT BRUSH.-G. G. Morris (assignor to himself and 

w. W. Eastham) , Boston, Mass. 
99,339.-ILLUMINATOR FOR STOVES, ETC .-Benjamin Nott, 

Albany, N. Y. 
99,il40.-HARVESTER RAKE.-Aaron Palmer and Charles W 

Palmer, Brockport, N. Y. 
99,341 .-'rABLE FORK.-James Patterson, San Francisco, Cal. 

Anted ated Jan . 29, 1870. 
99,342.-SELF-ACTING MULE FOR SPINNING.-Seth- D. Paul, 

Woonsocket, R. I . 
99,343.-CAMERA SCREEN.-F. Peabody, Louisville, Ky. 
99,344.-LoCK.-N. Petre, New York city. 
99,345.-RAILWAY CHAIR AND FISH-J01NT.-D. C. Pierce , 

Chicago, Ill, ft nt, dated Jan .  24. 1870. 
99,346.-RAILWAY FROG.-D. C. Pierce, Clayton, N. Y. Ante

dated Jan. 31 , 1870. 
99,347.-LADIES' SAFETY BELT.-Mary G. Porter, Charle!!

town, Mass . 
99,348.-MACHINE FOR POLISHING MARBLE.-Edwin Price 

and E. B. Price, Norwalk, Conn. 
99,349 .-FRUIT-PRESERVING HOUSE.-Jesse Prior, Adrian, 

Mich. 
99,350.-GROOVING MACHINE .-W.G.Raoul, Independence,La. 
99,351 .-FARE-Box FOR RAILROAD OARS.-W. G. Raoul, In

dependence,  La. 
99,352.-FEED CUTTER.-Wm. H. Rosser and James Stiver , 

Mill Hall, Pa. 
99,353.-STEP-SUPPORT FOR MILL-SPINDLEs.-John Russell, 

PraIrie, Mo. 
99,354.-RAILWXY CAR JOURNAL LUBRICATOR.-Thos. Sayles, 

Chicago.  Ill. 
99,355.-COMPOSITION FOR MOLDING FROM PLASTER OF P AR

IS .-Gustave Schlueter, Brooklyn, N. Y. 
99,356.-GEAR CUTTING MACHINE.-Wm. Sellers, Philadel

phla, Pa. 
99,357.-DEVICE FOR CONNECTING HORSES TO VEHICLES_-' 

Alexander Shaler, New York city. 
99,358.-FIRE-ALARM SIGNAL-Box.-G. W. Shawk, Cleve'land, 

OhiO , assi!l;nor to the Cleveland Fire-Alarm Company. 
99,359.-ApPARATUS FOR SINKING PNEUMATIC PILES.-T. E. 

Sickels, Kennett's Square, Pa. 
9I},360.-Al'PARATUS FOR SINKING PNEUMATIC PILES.-F. E, 

Sickels, Chicago,  Ill. 
99,361 .-COTTON SEED PLANTER .-Bryan Smith, Falkland, 

N. C. 
99,362.-GAFF-BLOCK FOR VESSELS.-C. D. Smith, Bridge-

port, Conn. Antedated Jan. 20, 1870 . 
99,363.-WIND·WHEEL.-E. S. Smith, Macomb, Ill. 
99,364.-CLOTHES WRINGER.-A. H. Spencer, Providence, R.I. 
99,365.-BuTTON.-J. A. Spooner and John Ellerby, Brook-lyn. N. Y. 
99,366.-THRASHING MACHINE AND SEPARAToR.-Abraham 

Staffer and Peter Staffer, Salt Creek, Ind. Antedated Jan 29, 1870. 
99,367.-MANUFACTURE OF IRoN.-David Stewart, Kittan

ning (assignor to himself and S. M. Kier) , Pittsburgh, Pa. 
99,368.-MANUFACTURE OF IRoN.-David Stewart, Kittan

nlng( assignor to himself and S. M. Kier) , Pittsburgh, Pa.  
99,369.-RAILWAY WATER ELEVATOR.-Arthur A.  Stivender, 

Ocala, Fla. 
99,370.-RAMMER FOR PACKING TOBACCO.-John R. Sutton , 

Brooklyn, N. Y. 
99,371 .-BRICK MACHINE.-H. D. Thorp and J. G. Lehr, Har

lan, Ind. 
99,372.-MACHINE FOR PACKING TOBACCO.-J.H. Trowbridge, 

New Haven, Conn. 
99,373.-DRIVEN WELL.-Isaac Trump, San Francisco, Cal. 
99,374.-WATER-WHEEL.-B. W. Tuttle, Galena, Ill. 
99,375.-BASE BURNING STOVE.-H. B. Van Benthuysen, 

Lock Haven, Pa. 
99,376.-REGULATOR FOR MACHINERY.-T . C. Van Wyck and 

Wm. Kent , Poughkeepsle , N .  Y. 
99,377.-SUBSOIL PLOw,�Wm. Watkins, Joliet, Ill . 
99,378.-SPARK ARRESTEB.-Edward Waud, Eugene City, 

Oregon. 
99,379 .-GANG PLOw.-Samuel Welch, Belpassi, Oregon. 
99,380.-SHIELD FOR SEWING MACHINEs .-Mary W. Welty, 

Now York city. 
99,381 .-LIGHTNING ROD.-J. D. West, New York city. 
99,382.-RAILROAD SIGNAL-Box._E. B. Westfall (assignor 

to himself and Frank Thomas) , Williamsport, Pa. 
99,383.-W ABHING MACHINE.-Linton Wharton, Richland. 

Iowa. 
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99,384.-FIRE-PLACE GRATEl.-Wm. E .  Whiteliurst, Norfolk, 

Va. Antedated Jan . 20, 1870. 
99,385.-CLOTHES-LUTEl ('"LAMP--Geo. W. WHbar, Taunton, 

Mass. Y k . 
99,386.-ELECTRIC CLocK.-Elisha Wilson, New or Clty. 
99 387.-COMPOUND FOR BA'l'ING AND RAISING HIDES.-G. 

'Vi{ Adlp,l' (asSi?llOr to him self and George Bochius) . Philadel�hia, Pa. 
99,388.-WAGON-TONGDE SUPPORT.-Isaac Albright, Jr., and 

.J . Y. Bloomin gdale ,  New Sa}(.nn, N. Y. • 
9 ;J,38!l.-TOY PROPELLER.- A.  M. Allen, New York CIty. 
9!l,3!l0.-PRUNING KNIl>'E.-Hcnry Alter. Lakeport, Cal. 
99 ,391 .-\VOOD PAVEMENT.-\V. \V. Ballard, Elmira, N. Y. 
9!l,392 .-ToOL FOR 'l'ONGUEING AND GnOOVING .-Edward F. 

Bengler (assj .�nor to himRelf ftnd G.  8 .  PORt) , Williamsport, Pa. 
9 9,8\l3.-BILLIAHD C USlIIO N.-John Berlien, Chicago, Ill. 
99 394.-Al'PARATUS FOlt CENTF;RlNG SIIANKS OR EYES IN 

' BUTTONS.-"\V. n. Dlal(c (assignor to himself and C .  M .  Mitchcl1 , ·Water
b ury, COlUJ . 

99,3!l5 .-PRlNTING PnEss.-T. W. Bracher, New York city. 
9!l,3!l6.-HYDRANT.-'1'. C. Bride, Quincy, Ill. 
99,8!l7.-H'�HVF;S'l'ER RAKE.-Cyrus Buckwalter, Davenport, 

Iowa . 
99,398.-MITER.Box.-John Bullard, Hyde Park, Vt. 
99,39!l.-FmE EscAPE.-\Vm. Burditt and G .  H. B urditt, Bos-

t o n ,  Mass. 
99,400.-LoCK1SPJNDLE FOR SAFEs.-A. G. Burton, Roches

ter, N .  Y. . � 
99,401 .-PRlN'rING TEL1WTtAPII.-·K A .  Callahan, Brooklyn, 

N . Y. 
99 402.-MACIIINE FOR FORMING SHEE'!' METAL TUBING .

'
MorttIDf'r )l. Camp ( aR!'!ignor to hims elf, D. Goffe PhipPfl, and E. 1. 
Foote) . New Haven, Conn. 

99,403.-S"GBMEHGF;D PUMP.-Perrin II. Cardwell, Knoxville, 
Tenn . Antc d fLted .January 27, 1870. 

99 ,404 .. -ApPARA'l'US FOH BINDING GTtAIN. - George W. 
Chan(l1 c r , M:tson . N. H  . . :'LE�8ignor to him8elf� Henry 1. Whitney , same 
place i1nu Albert A .  1Vbitncy, Battle Crcck, :Mich . 

99,405 . ...:.-.CARIUAGE HUB.-John P. Ohandler, Wilton, Me. 
Antedated J.l1nual'Y 28, 18'10. 

99 ,406.-METHOD OF AERIAL TnANSIT.-Robert A. Chese
brougb, New York CIty. �ntedated �lanuary 2,1, 1870. 

99,407 .-011, CAN.-P. C. Clark, Philadelphia, Pa. 
99,408 .-ApPAItATUS FOR ADMINISTERING MEDICATED VA

POR S .-J . C. Cook, New Haven, Conn. 
99,409.-MACHINE FOR PI,ANING IRON.-Alfred 'B.  Couch, 

Worcester, MaRS. 
99,410.-S0LDERING MACHINF� . - E. T.:  Covell, Brooklyn, 

N. Y .  
99,41 1 .-MACHINE FOR JOINTING BARREL STAVEs.-Harry 

A. Crossley, Cleyeland , Ohio, assignor to himself and Ada D .  
Crossley . . 

99,412.-"\VATERPROOF STOCKING. - Frederick CurtIS, Bos-
ton, Mass. .. • 

9!l,413.-SPRING 130LT AND CLIP .-JOhn Deeble, PlantSVIlle, 
Conn. 

99,414.-ELECTRO-MAGNF;TIC MACHINE FOR MEDICAL PUR
po sEs .-Luis Drescher, New York city. 

99,415.-FuRNACE FOR MELTING AND REFINING IRON AND 
OTRER METALS .-Adolph Faber Du Faur, New York city. 

99,416.-CI,ASP FOR THUNKS, E'rc.-Theodore R. Dunham, 
Newark, N. J .  

99,417.-MILK Box.-C. W. Eastwood, New Yo rk city. 
99,418.-ADJUSTMF;NT OF WHEELS ON THE AXLES OF RAIL

\VA y CA RS .-Richard Eaton, Eaton Lodge, England. 
99 ,419 .-COOKING STov.E.-George M. Eckert, St. Louis, Mo. 
99,420.-IIANDLE FOIt CHILDREN'S CARRIAGES.-R. G.  Elder, 

New York city . 
99,421 .-FoUR-WHEEL PROPELLER.-R. G. Elder, New York 

�� . 
99,422.-JOURNAL Box.-Seth C. Ellis, Jersey CIty, N. J .  
99,423.-VALVE O F  ROTARY ENGlNE .-Walter Fitzgerald, 

B08-ton. Mass. 
99,424.-RAII,WAY CAR BRAKE.-Wm. G. Foster, Apalachin, 

N. Y. • • F d 99,425 .-CIRCULAR KNITTING MACHINE.-WIlham ranz an 
William Pope, Crestline , Oh io . 

99,426 .-CIRCU1,AR KNITTING MACHINE .-William Franz and 
Wil liam Pop e ,  Crestline, Ohio. 

99,427.--=-MANUFACTURE OF FLOUR.- William Freudenau, 
St. IJonis, Mo. 

99,428.-AT'l'ACHING THE MAIN SPRING OF WATCHES.
Charles D. P. Gibson , Boston ,  Mass . 

99,429.-VENTILATOH. - Robert A. Goodyear, Binghamton, 
N. Y. 

99,480.-SPItING MOToR.-Richard Grimm, New York city. 
99 ,431 .-LEA'l'HER SA�UlmH.-D. C, Guttridge (assignor to 

himself and R .  A .  Dunn ) ,  Pitt.sburgh, Pa . 
99,432.-SHEA'fHING BOARD FOR BUILDINGS.-W. E. Hale, 

Chicago ,  Ill . Antcdated August 1, 1869. 
99,433.-ELEVATOR.-Melancthon Hantord, Boston, Mass. 
99,434.-FLY NET FOR HORsEs.--Jacob M. Harman, Orange

y!lle, Pa. 
99,435.-SuPPORTING COI�UMN FOR ELEVATED RAILWAYS.Charles T. Harv e y ,  T arrytown, N. Y. 
9:J,436.-COOKING STOVE. - Levi Hermance, Lansingburg, 

N . Y. 
99,437.-CHAMBER PAIL. - George A. Higgins, New York 

city. 
99,438.-COFFEEPOT.-George Hotte, New York city. 
99,439.-HAHVESTEH GEAItING FOIt CHANGING SPEED.

Moscs G. Hubbard ,  Syracuse, N. Y. 
99,440.-SClIOOL DESK.-A. J.  Hull (assignor to Novelty Iron 

"\Vorks Manufacturing Company) , Sterling,  Ill . 
99,441 .-CHAIH BOTTOM.-Platt C. Ingersoll, Green Point, 

N. Y. 
99,442.-LANTERN.-John H. Irwin, Philadelphia, Pa. 
99,44il.-LAMP BUHNER.-John H. Irwin, Philadelphia, Pa. 
99,444.-HAHVESTER DROPPER.-Cyreneus D. Jeffries, Woos-

ter. Ohio . 
99,445.-RoCKING CHAIR.-Olaus Jensen, Christiain, Norway, 

Antedated January 24, 1870. 
99,446.-DoVE'l'AILING MACHINE.-Dedrick Jordan, Charles

town, Mass. ,  assignor to A. S. & J .  Ge ar & Co . , NQW Haven, Conn . 
99,447.-SADDLE 'rREE.-Israel Landis, St. Joseph, Mo. 
99,448 .-SPRING HOLDER FOR WAGON SEATs.--James A. Le

Forgee,  D ecatur, Ill. 
99,449.-HAY FORK.-James E. Lobdell and Leroy H. Smith, 

Center Lisl e ,  N. Y. 
99,450.-WASHING MACHINE. - Peter Lockie, Rochester, 

N. Y. 
99,451 .-HARVESTER.-Wm. R. Low and Augustus Adams, 

Sandwich, Ill. 
99,452.-F ERTILIZER, OR FISH GUANo.-Orazio Lugo, Balti

more, Md. 
9 9,453.-HINGE FOR SHOW CASEB.-John McAdams, Brook

lyn.  N. Y .  
99,454.-COMBINED FAUCET, MEASURE, AND FUNNEL .-Thos. 

McMahon, Williamsburg-h, N. Y. 
\i9,455.-EX'l'ENSION BEDSTEAD. - Frederick Menzer, San 

Francisco, Cal. 
99,45B.-METALLURGIC FURNAcE .-James Montgomery, Sing 

Sing, N .  Y. 
99,457.-HoRSE HAY RAKE.-John Morgan and Wm. Cline , 

Jun., Ciayton, Ind. Antedated Janllary 24, 1870 . 
99,458.-HAT-SHAPING M·ACHINE.-J ean Prosper Marlot, Paris, 

France .  

99,459 .-STOVEPIPE .TOINT.-H. B. Morrison, Le Roy, N. Y. 

99,460.-DEVICE FOR HOLDING TOGETHER THE DIFFERENT 
PARTS OF BUREAUS AND OTHER ARTICLES OF FU:RNITURE.-D. A. Mul
lane and J. O. L. Murray, New Orleans, La. 

99,461 .-LIGHTNING HOD.-David Munson, Indianapolis, Ind. 
Antedated Jan. 20, 18'70. 

99,4b2.-PHO'l'OGIIAPHIC PRINTING FHAME.-Peter Murphy 
(assignor to E. and H. T. Anthony & Co .) , New York city. 

99,463.-CORN HARVESTER.-William Murray, Alexandria, 
Va. 

99,464.-MEDICAL CO;\fPOUND FOR CURE OF DROPSY.--Jasper 
N ewton and Ira Barfield , Hichlan d parish , La. 

99,465.-THu,L CODPLING:-Fred Norris, Freedom Plains, 
N. Y. 

99,466.-BOO'l' AND SHOE SHAVE ,-Sumner Packard, Grafton, 
;Mass. 

99,467.-ToOTH FOR GRAIN DRILI,Ii.-Chas, E. Patric, Mace
don, N. Y. 

99,468.-MANUFACTURE OF SOAP.-H.A.Pease, Hartford,Conn. 
Antedated Jan . 21 1870. 
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and 
1 he Ohar'ge for in8ertion under thi8 head is One Dollar a Line. lJ' the Notwes 

exceed Four Line8. One Dollar and a Haif per lin. will be charOed. 
99,46!l.-GRAIN FAN.-Isaac Pennington, Tiffin, Ohio. 
99,470.-COMPOUND TOOL.-A. S. �erham (assignor to himself, 

Alonzo B ell, and Amos Hadley) , Wa8hln�ton, D. C. 
99,471 .-RAILWAY CATTLE CAR.-Charles F. Pike, Provi- The paper that meets the eye of manufacturers throughout the 

dence,  n. 1 ., assignor to Henry C. Mahurin and Charles Smead, Boston, 
Mass. 

99,472.-SELF-FEEDING WOOD AND COAL COOKING STOVE.-
See advertisement of Thomas' Lathes in another column. J. F. Pond , Cleveland, Ohio . 

United States-Boston Bulletin , $4'00 a year. Advertisements 17c. a line. 

99,473.-�PRING-HEADED SCREW BOLT.-D. R. Pratt, New 
York oity. Manufacturers of Gas Machines address, with circulare, Box 

99,474.-0ILCLOTII CUTTEn. - Jonas Rauch, Selin's Grove, 43G, Central City, Col . 

99,r75 .-HAILWAY CAR SpR!NG.-F. W. Rhinelander, Now American Boiler Powder-A saff), sure, and cheap remedy for 
York city. 

9D,476.-CLAMP FOR FOltMING HORSESHOE CALKs.-Jeremiah 
scale. Bend for circular to Am . B. P. Co . •  P. O . , Box 315, Pittsburgh, Pa. 

Rhoads, Nlle., Mich. Manufacturers of rock drills for testing mineral land, please 
99 ,477.-FLOOUING SET.-T. M. Richardson, Stockton, Me. 
99,478 .-SHOULDER BRACE.-S. S. Ritter, Philadelphia, Pa. 

send circulars and price lists to Alfred Wilkin, Toledo, Ohio. 

99,479.-DECORATIVE SLAB FORMED F'ROM PLAB'rIC MATER!- Wanted-Horse-power for ginning cotton. Also,cotton presses. 
ALS .-Edwin Rob bins, Somers Town, England. Paten ted in England, Send circulars, with prices, to O. T. Gibbs, Augusta, Ga. 
Jan. 6 ,  1869. 

99,480.-KNIFE.CIJEANING MACIIINE .-'l'homas Roberts, Lynn, Chas. Wheeler, Mt. Gilead, Ohio, desires to know where he 
Mass. Antedated Jan. 24, 18'10. 

99,481 .-SEWING MACIIINE FOH MAKING (JI,ovEs.-Bruno 
Hudolph, Berlin, PruRsia . 

can procure the easiest kind of crutches. He would prefer those that can 
be ·folded, so as to b e placed under the seat of a car or couch, if snch are 

madc . 99,482.-LAMP-J. F. Russell, Washington, D. C. 
99,483.-WAGON JACK.-P. B. Russell, Malone, N. Y. Freightcars,ehaugeable gage,wanted.W.C,Welles,Glasgow,Ky 
99,484.-HASP FOR TRUNK LOCKS.-A. V. Ryder, New York 

99,4��:-METHOD OF PHOTECTING THE ENDS OF VULe:ANIZED For Sale-Portable engine, nearly new, 4-horse power. Ad-
INDIA-RUBBER OR COMBINATION HOsE .-Junius Schencl{, Brooklyn, dress A. C. C., Postoffice,  Hackensack, N. J. 

99J8l�HEAD BLOCK FOR SAW MILLS.-G. Selden and O. C. Hominy Mill want€d.-::'lend circular, with pricee, to Joseph 
Briggs, Erie, Pll . ,  :tssignorB to O co . Selden . Kolb ,  New Richmond , Ohio . 

99,487.-COMPOUND FOR COLORING AND PRERERVING THE 
'HAI�,-G!bson illlllith, Groto n  o.!unction, �ass. I guarantee my staple machine to make 200 to 400 Ills. gate, 

99,488.-DItYER.-M. P. SmIth, BaltImore, Md. 
99,489.-STOVEl'IPE SIIEL�'.-Job Smythe, Willing, and C. 

d o o r,and lock staples from 3-16 to Xl-in i r o n  in one day.  ]'01' machines with 
State rights, ttfldress Wesley Mallck, Patentee,  Erie, Pa. 

Dexter, Inde pendence N. Y. 
99,490.-COMBINED HEDGF] TRIMMER AND STALK CUTTEH.- Peck's patent drop press. Milo Peck & Co., New Haven, Ct. 

J .  G. Sprag-net Lexi:ngton, Ill . 
99,491 .-P ARLOlt COOl{ STOVE.-David L. Stiles, Rochester, Anti-friction Horse-powers, for from one to eight horses. This 

N . Y . 
99,492.-SCAFFOLD.-IIenry Swineford, Mifflinburg, Pa. 
!l9,493 .-'l'UNNELINQ RIVERS. - ""Villiam Sykes, Sheffield, 

England . 
99,494.-TwINE CUTTER.-George C. Taft, Worcester, Mass. Consumption, Catarrh, Bronchitis, and all diseases of the Antedated Jan. 21, 1870. 

power, as now made ,  is the easiest of draft for tbe amount o f  work done 

and we recommend it to all who want a strong machin e .  Prices reduced 
Send for a circular to R H. Allen & Co. ,  Postolliee Box 376, New York. 

99,4f!5.-MACHINE FOR DRILLING METALS.-G. C.  Taft (as
Signor to T.  H. Dodge) , Worcester, Mass. 

throat and lungs cured by using Dr. Carpenter's Compound Medicated 
Inhalations, Selid for pamphlet to Dr. Carpentcr. Newark, N . . T. 

99,496.-DYE FOR COLORING WOOL.-G. W. Talbot, Provi-
dence , R.I.  Shawl Pin.-Patent for new shawl pin for sale, or license to 

99,497.-PAINT FOR SHIPS' BOTTOMS.-T. D. Teal, Philadel manufacture. Soe advertisement on another page. phia, Pa. Antedated Jan . 24, 1870. 
99,498,-SEED SOWER.-J. H. T homas, Springfield, Ohio. Carter's Combined Writing and (fopying Ink, manufactur!,d 
99,499.-COTTON PLANTElR.-T. T. Thorne and G. T. Thorne, in Boston, is an excellent article. It can be hall of J . P. Dlusmore, 86 Dey Whitaker's Station , N. C. 
99,500.-MANUFACTURE OF OILS FROM PETROLEUM.-Charles st., tbis city. 

Toppan, Wakefield, Mas8. R' ht " S I B t thO t 99,501 .-COItN HARVESTER.-J. H. L. Tuck, Ottawa, Ill. Ig lor a e.- es mg ou . Self governing action and 
99,502.-MILK TEMPERING AND COOLING ApPARATUS.-I. B. re·action water wheel. Wlll vent large or small yolume of water. Ad 

Tuttle, Conewango, N. Y. dress 'Vm. E. Hill, Eric. rae 
99,503 .-DRAWING FRAME FOR FLAX, HEMP, ETC.-C. Wall, 80 acres, having a 50-horse water.power in one of the best New York, and John Stewart, Brooklyn, N.  Y. 
99,504.-BREECH-LOADING FIRE-ARM.-W. G. Ward, Edge-

99,50§���VOLVING FIRE-ARM.-Rollin White, Lowell, Mass. Moore's substitute for Stove Grates. Cheaper, better, and 
99,506.-RAKE FOR HARVESTERS.-W. N. Whiteley, Spring-

connties of Iowa, for sale by D. C. Baker, Ottawa, Ill. 

field, Ohio. 
99,507.-SHINGLE MACHINE. - Dunham Wilkes, Nineveh, 

Ind. 

more d urable. Patented Jan. 25th. The Fire is more easily kindled an 
perpetuated. Economy and household comfort are promoted. For cir 
culars' with illustration, address G. R. Moore, 1732 Catharine st.,Phila.,Pa . 

99,508.-SWIVEL SHACKLE.-W.Williams (asRignor to himself For Hub-mortising Machines, address Exeter Machine Works, 
and D. Harrington) ,  Vallej O ,  Cal. E xeter , N .  H. 

99,509.-CAR BRAKE AND STARTER.--J . W. Wilson,New York 
city. Cold Rolled-Shafting,piston rods,pump rods,Collins pat.double 

99,51U.-P ADDLE WHEEL.-Adam Wingard, San Francisco, compression couplings,manufactured by .Tones & Laughllns,Pittsburgh,Pa . Cal. 
99,IHl .-SELF-ACTING MULES FOR SPINNING._Ed. Wright, An Experienced Mechanical Draftsman desires a situation. Worcester, Mass. 
99,512.-BROOM FOR STABLES, ETC.-Thomas Wright (assign

or to J. A. Holmes) , New York city. 
99,513.-STONE-CUTTING MACHINE.-Hugh Young, Middle

town. Conn., and J. L. Young, New York city. 
99,514.-ToOL FOR CUTTING STONE, ETc.-Hugh Young, Mid

dletown, Conn., and J. L. Young, New York ctt]". 
99,515.-RAILWAY BRAKE SHOE.-E. H. l!Iitzman (assignor to 

Address R. F. Thomas, 513 llrown street. Philadelphia. Pa. 

Round and Square decarbonized bar and sheet steel, in lots to 
suit, 11c. per pound. Phillp S. Justice,42 CUff st . , N.Y.; 14 N. 5th st., Phil 'a . 

G. W. Lord's Boiler Powder, 107 W. Girard ave. Phila, Pa.,for 
the removal of scale in steam boilers is reliable. We sell on condition. 

A. A. Freeman) , Phlladelphia, Pa. 
99,516.-MoLDBOARD FOIt PLows,-F. E. Sessions and S. A. Aneroid Barometers made to order, repaired, rated, for sale 

Knox, Worcester, MaS8. and exchange, by C. Grieshab er, 101 Clinton st., New York. 
99,517.-BOOTJAcK.-Chas. Brown, Charlottesville, Va. 
98,163.-RoLLER FOR FLUTING MACHINES.-H. G. Pearson, For best quality Gray Iron Small Castings, plain and fancy 

New York City . . Patented Dec. 21, 1869. Apply to the WhitneyY!lle Foundery-, near New Hayen, Conn. 

REISSUES. 

3,813.-VARNISH.-D. R. Averill, New Centreville, N, y, Di
Ylsion A. 

3,814.-MANUFACTURE OF VARNISH .-D. R. Averill, New 
Centreville, N. Y. Division B. 

3,815.-COOKING STOvE.-Esek Bussey and C. A. McLeod, 
Troy, N. Y., assignees of Esek Bussey. 

3,816.-TREATMENT OF LEATHER.-N. C.  Russell, Glovers
v!lle, N. Y. 

3,317.-REFLECTOR FOR LAMPs.-W. G. Schmidlin and J. W. 
Driscoll, New York city. 

3,818.-NEEDLE POR SEWING MACHINEB.-H. G. Suplee, San 
FranCiSCO, Cal. Division A. ' 

3,819.-NEEDLE FOR SEWING MACHINES.-H. G. Suplee, San 
Francisco. Cal. Diyision B .  

3,820.-PmNTING TELEGRAPH.-The Gold and Stock Tele
r.al�

i
�
o
��pany, New York City, assignees by mesne assignments, of T. 

DESIGN B. 

3,827.-STOOL PAN AND ITS COVER.--John Clarke, Boston, 
Mass . 

3,828.-0RNAMENTING GLASSW ARE.-J. H. Hobbs, Wheeling, 
W . Va. 

3,829.-0RNAMENTING GLASSWARE.-William Leighton, Jr., 
Wheellng, W. Va. 

3,530 to 3,832.':"-CARPET PATTERN.-Charles T. Meyer, New
'If.�en:tts.J ·, assignor to Edward C .  Sampson, New York city. Three 

3,833.-SASH OR SHUTTER LIFT.-Emery Parker (assignor 
�o

on
��e Russell ;&; Erwin Manufacturing Company) , New Britain, 

3,834.-STEM FOR GLASSW ARE.-Daniel C. Ripley, Birming-
ham , Pa. 

3,835.-MEDAL OF ELIAS HOWE, JR.-Allen B. Stockwell, 
�i.:"

d
rg::

s
��

.
y,SOle surviving administrator of the estate of Elias Howe, 

3,836.-BOTTLE.-L. J .  Wicks, Bridgeton, N. J., assignor to 
��rg�::f, WID. SeIser, C. N. SeIser. J. A. SeIser, G. W. Turner, and J .  H. 

Inventions Patented in England by Americans, 
[Compiled from the " Journal of the Commissioners 0t Patents."]  

PROVISIONAL PROTECTION FOR SIX MONTHS. 
3,77�.-IIIANUFACTURE OF IRON AND STEEL.-H. Spencer aud L. K. T avlor, 

Philadelphia,. Pa. December 30, 1869. 
3,780.-ELECTRIO-lIiAGNETIC ENGINE . -L .  Bastet, New York city. Dec.  

81,  1869. 
8.-HARNESS.-J. B. Crosby, Boston, IIIass. Jan 1, 1870. 
16.-BALE TIES.-E . S.  Lenox, .New Brighton, N. Y. January 3, 1870. 

M17T��LiJg���:.
N�����, ���!::'1i�1 �I�:d T����Ofr��r, �e�I���� city. January 3, 1870. 

Keuffel & Esser,71 Nassau st.,N.Y.,the best place to get 1st-class 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves 

Foot Lathes-E. P. Ryder's improved:""220 Center st., N. Y. 
Those wanting latest improved Hub and Spoke Machinery, 

address Kettenring, Strong &; Lauster Defiance Ohio. 

For tinmans' tools, presses, etc., apply to Mays & Bliss, Brook 
lyn, N. Y. 

Mill-stone dressing diamond machine, simple, effective, durable. 
Also ,  Glazier's dIamonds. John Dickinson, 64 Nassau st., New York. 

Glynn's Anti-Incrustator for Steam Boiler-The only reliable 
preventative. No foaming,and does not attack metals of boiler. Liberal! 
term. to Agents. C. D. Fredricks, 587 Broadway, New York. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iroll M!lls, Pittsburgh , Pa., for Uthograph, etc. 

Machinists, boiler makers, tinners, and workers ot sheet metals 
read advertisement of the Parker Power Presses. 

Diamond carbon, formed into wedge or other shapes for point 
ing and edging tools or cutters for <trilling and working stone, etc. Send 
stamp for circular. John Dickinson, 64 Nassau st . . New York. 

To ascertain where there will be a demand for new machinery 
or manufacturers' supplies' read Boston CommerCial Bulletin"s manufac
turing news of thl> United States. Terms $4'00 a year. 

APPLICATIONS FOR EXTENSION OF PATENTS. 

EXCAVATING Scoops.-.Tohn Taggart, of Boston, Mass., hal! petItioned for 
an exteusiou �f the above patent. Day of heariilg May 4, 1870. 

S AW MILL DOGs.-George W. H!lI, of Olean, N. Y., has applied for an ex . tension of the above patent. Day of hearing April 30, 1070. 

BOOT TREs.-Charles T. Eames, of Mllford, Mass., has petitioned for the 
extension of the above patent . D ay of hearinv May 11, 1870. 

ELECTRO-MAGNETIC PRINTING TELEGRAPH.-Henry N. Daker, Bingham _ 
ton, N. Y., has appUed for an extension of the above patent. Day of hear
inl'( April 13, 1870. 

MODE OF ATTCRIKG SLEIGH BELLS TO STRAPs.-Abner G. Beyin, of East 
Hampton, Conn., has petitioned for an extension of the above patent. Day 
of hearing July 6, 1870. 

OnOME"rERS AND COUNTING MA CIIINES.-J. Lloyd M artin, of Baltimore , January 7, Md., has applied for an extension oi the above patent. Day of hearing June 1 • .18'10. 

£3.-SEWING MACRINE .-Hlram Plummer, Brooklyn, N. Y. Januar y 
5, 1870. li��:-LAWN'MOWIN(iI MACHINE,-SamueI Colt, Hartford, Conn, 

© 1870 SCIENTIFIC AMERICAN, INC.



FEBRUARY 12, 1870.] 
RATES OF ADVEHTISINH. 

Back Page • • • •  $1 '00 a line. 
In81de Pa:.re • '75 cents a line. 

J;ngraving8 mal! a.a& advertisements at the same rate per 

line, by mea8urement, as the letter�pres8. --�--.-----

No COMPETITION.-:My Patent for Hide 
Breaker and Flesher for- sale by States, or the U. s. 

o.  W. or W. H. Bean, Farmingtoll, Grayson Co., Tc:xas. 

ROBERT McCALVEY, Manufacturer of 
HOISTING MACHINES AND DUMB WAITERS. 

U02 Cherry st. , Philadelphia, Pa. 

PAPER MACHINE WANTED-36-in., in 
part 0::.' complete. 2 rag engines,and steam engine, 

80 to lOO·H. P. Address S. W. H" care of Goodeve & 
Elliott. 45 Broadway, N ew York. 

FOR SALE-The Right of a Valuable in
vent.ion, secured bv several Letters Patent, lately: 

introduced with great success. Will divide the States If 
desired. A great bargain. C. K. DE HATTON, Phil'a, Pa. f BLAISDELL, Manufacturer of 

• MACHINISTS' TOOLS, 
'ngine Lathes, .£lIaners, UprIght Drills, Traverse Drills, 

Borillg Mills, Gear Cutters, and Hand Lathes. 
Worcester, Mass. 

PATENT SHAWL PIN.-For Sale-the 
whole Patent, or Single Bights, to manufacture a 

new and cheap Shawl Pin, of improved construction. 
For particulars ad,lress WILLIAM KNOWLES,patentee, 
Portland Mills, Ind. 

rrO WHOM IT MAY BE USEFUL.-
I ask $250 for mode of making wooden boxes 

which cannot be opened, by either of the six sides,with
out showing their having been tampered with. 

Address A. F., 264 JelI, Ave., 
Detroit, MiCh. 

H B. BIGELOW & CO., 
• Bridge Engineers and Iron Bridge nunden�. 

New Haven, Ct. 

ELECTROTYPER WANTED-An Expe
riencetl and thoroughly practical Electrotyper to 

work on Book�rk, Cuts·, etc., to a good man liberal 
wages and constant employment will oe �iven. Address, �it\!f/ �O��t ������g: etc., ST. LOUIS TYPE FOUN-

A BARGAIN-ONE LATHE, 28-in. Swing, 
25-ft. lon� ; 2 Lathes, 20·in . swing. S-ft. long ; 1 

atllepI5-in. swing, 20-ft. long ; 1 Shaping m'achine, 8xSO g�'�l
er
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Engine. All ist-cluss, and only used three months. Ap
ply to E .  P. HAMPSON, l09 Liberty st., New York. 

40 000 SOLD.-The WONDER of the 
• World. The MagnetiC Time Indicator 

or .. Dollar Watch." A PERFECT GE�1. Ele· 
f:�;:X
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crystal, size of Ladies' Watch . Will denote corrcpt time ,  
warranted tive ;years, superb and showy case .  entirely 
of metal. This IS no wood Compass. Is entirely new, 
patented. 6500 sold in three weeks. Only $i each, three 

���:;tJ�� ��iet ����f��ti;gr
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f[insdale N. H. 

VALUABLE PAT. RIGHT FOR SALE.-
$60,000 ,,,�orth of these Kerosene Oil Safes have been 

Rold in the New England States in three years. Have 
not yet been introduced in the Southern and Western 
States. The Patentee, G. D. Anderson, Peekskill , 'Vest
chester Co. , N. Y., now offers to sell the Right for South 
�n
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to 15 bbls. Patent expires Sept. 1st, 18S4. 

Send for Circular. 

BURDON IRON \VORKS,-Manufacturers 
of Pumping Engines for Water Works ,  High & Low 
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in general. llubbard & IWhittaker,102 Front st.,Brooklyn. 

PORTABLE STEAM ENGINES AND 
Boilers, Complete. 
8-Horse Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 709 

12 " " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 
16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1200 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1500 
25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1650 

For Sale by 1I. B. BIGELOW & CO., 
New Havcn, Conn. 

-------

VAN NOSTRAND'S 

Eclectic En[ineerin[ Ma[azine. 
No. 2, Vol. 2, for February, Now Ready. 

, ENLARGED TO 112 PAGES, ROYAL 8vo. 

CONTENTS : 
The Spani6h Gunboats-Illustrated ; On the Outflow of 

Steam-with cut j The Properties of Malleable Cast 
Iron ; Resalred Boilers ; Railways in Russia j Th� Louis-
tl�lfw!;i ife
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-illustrated; Engineering Progressj TIle Bridge of Cour
celles-with cut ; Report on Sewage Experiments Made 
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scriptio'n of the Hydraulic Buit'er-illustrated ' Anglo
French Communication ; Hydraulic Machinery for Ware
housing Grain ; The Ransome Process .; The Holstein In
ternational Canal ; Indian Statistics j The Application 
of Photo�raphy to Surve�mg j Improved Piston for En
gines-illustrated ; Tho Spiral pump-lllustra1 ed ; The 
Asph:a..lto Mines and Works of rlrimont, Sav�r; Oper-
���1s
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in Canals and Rivers ; The Intensities of Electric Bat., 
teries. 

PARAGRAPHS.-Iron and Steel Notes; Railway Notas; 
Ordnance & Naval Notes ; Engineering; Structures ; New 
Books j Miscellaneous. 

pr Vol. I , neatly bound in cloth, furnished to new 
subscribers at $5. Sent free by mail on recei,pt of price .  
pu blished Monthly a t  $ 5  p e r  AnnuDl ; 

Single NUDlbers, 5 0c. 

D. VAN NOSTRAND, Publisher, 
Nos. 23 Mnrray st. and 27 Warren st., New York. 

WARD & STANTON, 52 John st., N. Y., 
manufacturers of an improved Cut-off Steam En-
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Steam Pumps, of all size's,and warranted perfect ill thei}.' 
actIon. Send for circular. 

A HAND-BOOK OF PRACTICAL TELE
GRAPHY. By R. S. Culley. Fonrth Edition, re. 

Vised and enlarged. 8vo, cloth . . . . . . .  h . . . . . . . . . . . . . . . . . $5 

D. VAN NOSTRAND, Publisher, 
23 Murray st., and 27 Warren st., New York. 

W Copies sent free by lllail on receipt of price. 

1Cltntifit 
Painter's Manual 

' i  

FOUNDERY FACIN@ MILLS, 5 2 fi  and 
5?8 East 1 8th street, New York, BOYD & PEAHE 

Proprietors. Office 50S East 18th street, New York, 
Manufacturers and Dealers in all kinds of 

FOUNDERY FACINGS 
���;al
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�
h:r�

�:l
t
, 
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We would respectfully refer to Borne of the parties 

Gives best methods and latest improvements 
�n house painting, sign painting, graining, varnishIng, l?olislltng, 8�a1�ing ,  gil,dipg , .g}�zilfg, silvering, Gr;"c1_an 01 1 pamtll1g , .  (;�llneJ?e pallltmg ,  Oricnt�11 palntmg, etc. Also, pno.Clples of glass staining, har� mony and contrast of colo1's , analysis 0f colors, with philosophy, theoriGR, and practIces of color, etc. In-cludes also Practical Paper Hanging. 50 cts. we furnish with our Facings. 

Watchmaker & Jeweler's Manual, gives the Ir·
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late.B.t and most approvc� secrets of the trad�" em- I Co . ,  Provid ence, R. Ljl:linckley & Williams lron'Vorks, bracmg: watch �nd clo�k clen,ning and repaIrIng , Boston ' Wason Manufacturing Co Springfield Ma"s �empel'lng in all lt.s grades! making t,oOIf; .  compound- . _'. _ _  �_ � ____ __ " ______ 2-_, __ . ___ �..?-=-_ 
mg metal8, soldenn?:, platlOg,etc.,With plain ins truc- WANTED m�100 000 l b ' d tlOllS for begInners, etc. 25 ctE'. ..L -� , a oring men an 

Soap-maker's 1\1 anual , a conlpletc and practi- 01' all of lh�n
ti��� l�ili a�

e
��ei� ���;l

s
e <t� t�����J;�� 

�al �ui,de for making- all plajl1 and fancy soaps , wash- with free. A. B. Cr..AHI{ & CO. ,  
mg flUIds , soap, powders, creams , pastes, shaving and Pittsburgh, Pa. 
tOIlet preparatIOns, etc . ,  etc. DeSigned for families ----------
and medium sized factories. 25c . P 1'. b 0 � B T, 

or Carefully prepared, illustrated when needful, and e n r r,e ar .A.ron. 
:��t

aE!l;::��c;,��g�gi
ctt�}lp�tc'i,·. 

Sold by all dealers, or MANY USERS, for Special Work, are will-YESSE HANByP & CO., 110 Naf�sau st., New York. ..L ing to pay a small advanced price for a SUPERIOR 
QUALITY of Iron. Patronage i s  Invited for the Pt;Jm
bToke Iron, which is deliv ered, in large or small quanti
ties, in Portland, Boston, New Haven, or New York. = AN'I.'ED - AGENTS - $75 
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GE�lJ JNE IMPllOVED COM
MOKSENSE FAMILY �EWTNG 

MACHINE. This l\fachine 'W ill Htitch �  hem, fell, tuck, 
�ui����rd

p�l�l
o�r;igl8�

n��W;?��:
i�i��re� }�����j���s� 

Wewill pay $1000 for any machine that will sew a stronger, 
more beantiful, or more elastic seam than ours. It makes 
�l���li�'!� ���� ���g�i'b

���11�J�t���
tS!!{��������,f�i 

it. We pay Agents from $75 to $200 Pdr month and expen
ses, or a. commiss:on from which twice that amount can 
be made. Address 8ECOMB & CO., 

Pittsburgh. Pa., Boston, 1\'1U88. ,  or St. Louis, Mo. 

SELF-CURE OF STAMMEHING-Not an 
advcrtiEing pamphlet but the most npproved and 

succe!lsfnl modes of Self-Treatment clearly explained. 
25c.�E HANEY �0., 1�9 N a_ssau st., New York . ..  

D O UBLE TURBINES 

A FTER THE " KINDLEBERGER PAT 
. 
ENTSi��i3%a3�nJ:s� 6]�gf���'t�;bRro .  

CatalogueR sent free on applicatio!l. 

INVENTORS, AGENTS, MERCHANTS, 
and all Dealr>:rs in Patent� or Patented Goods, should 

subscribe for the PATENT H'fAR, devoted to their In� 
tercsts. Terl!ls 5Oc. per year. Send stamp for sample to 

BENT. GOODNO�,�..cO . . B���!l�".:.._ 
Write to or call on B U C K who makes a ma-
chine that no one but has a right to make ; 
and be assured by that i t  i s  the only one 
that will I\Iorti�e or Bore Blind Stiles for fixed or rolling 
Slats in all kinds of 1Vood, regardless 01 knots, in both 
fltiles at once, at the rate of 50 mortises per minute j dis
carding chisels and substituting cutters that leave the 
mortise clear of chips. M. BUCK, Ag't, Lebanon, N.  H. 

Chas. E. E1nery, 

QIVIL AND MECHANICAL EN GINEER, 
No. 'j Warren st, . ,  Ncw York. 

rawiI1gs and Specificati0n.s furnished. Steam }.fa
chinery practically tested. Inventions examined for 
CapitaJists. Refers. by permission, to Horatio Allen, 
��sq., Capt. John :h:ric8'8on, C. H. Delamater, Esq, . •  Hecker 
��o .• an_d oth��_����_��� ��1?����_�nd �����"��rer� STEAM ENGINES AND BOILERS, NEW 

and Second-hand, 2 to 150-H0rse,at Greatly Reduced 
Prices. Send for clreular. 

______ My Ei{fl��_5_N���ont st. , Phnadelf'.!!i�.!',,::-

L. & J. W. FEUCHTW ANGER, CHEMISTS & IMPOR'fERS, 55 Cedar st., 
N ew York. Soluble GlasR, or Silicate of Soda and 

Potash , in all formA. Crude Materials for Glass, Steel, 
and Porcelain Manufacturers. Best ManJ�allese� 94 per 
cent. Tungsten , 8pieleleiscn, Feldspar, :ft�lint, ] luoric 
�?��n?

,
x��cigd

�tgri�:'Bl���nf�K(\?£�B;:: ����estos. Altl� 
The rarest cllemiC:l.1 preparations Illude to erder. 

QXIDE OF MANGA NESE-Superior ql,lal
ity for malrin rr oxygen or chlorine .  :For sale by 

J.  ' . & THOS. ELKI'&TON , 783 South 2d .".!:��lladeIJlhia. 

HENRY W. BULKLEY, ENGINEER, 
Mechanical Designs, Detail Drawings, Estimates, 

etc. , 70 Broadway. New York. 

MASON'S PAT'T FRICTION CLUTCHES 
are Manufactured b� Volney 1\-T. Mason & Co., Proy 
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-S-EWI-NO -MACHiNE - ;foois=-c���i�ti� 
of 3, 4, and 6 spindle drills, three sizes screw ma� 

chines, tapping machines, milling machines , cam cut
ters, cutter grinders, 12 and 15-inch engine and speed 
lathes. Also engine lathes, 19 to 27-in. swing j crank and 
geared planers of several sizes ; Ringlc-spmdle drills j  
planer centers and chucks, and high-pressure wa.ter 
power apparatuB for running printing presses, blowing 
organs, e t9riI�a�lil"1�,f':i

iwliMhY COMPANY, 
Hartford, Con� 

C IRCULAR SAW MILLS, PLANERS J Matcllers, etc. Prices Low. S. HEALD & SONS 
Barre, Mass ., make the Largest and Best Planer to be 
found for the money. Send for circulars. fI BOARDMAN, Lancaster, Pa.-Superior 

• l'atent Cork-cutting MachinerY,Hard-laid Twine 
Cord , and Rope Machinery , with Pat. Stop & Condenser 

Iron & Woodworking 
:Machinery Depot. New and Second-hand. 

GEORGE L.  CUMMING:;, 140 Center st., New York. 

WM. E .  COFFIN & CO., 
103 State st., Boston, Ma� 

BAG MACHINES-Having the very latest 
. improvements, and superior to all othc1."R", for sale 
and license ,  by B. S .  BINN�Y, 

64 Kilby street, Boston, MaR •. 
CAMDEN 

Too l  and Tube 

PARKER POWER PRESSES. 

Are what are universally known as the 

" FO WLER PRESS,' 
Improved,and are without a rUJal as regards 8tr�ngth and 
�����:it*o"m���dh:i!�:�\�:���!

t �w�stment of the 

STILES POWER PRESS 
I�, ��l�e

ac
�i�:i!�::Jl

·
���� ��1�6�����T:iiT 

p
�a;��E���i� 

hereby CAU'.rIONED against BUYING OR USING said 
pressp,s Wl'rHOUT OUR PERMISSION. 

PARKEI'! BRO'fIDjHS, 
West Meriden. Conn. 

New York oillce with CRAS. PARKER, 27 Beekman st. 
THE BEST PUNCHING PRESSES ARE 

made by the Inventor and Patentee of the famou.s Eccentric Adjustment_ Infringements upon said Patent will be severely dealt with. . N. C. STILES, 
" _._��ddlet?�n·_Q?E�� 

ASHCROFT'S LOW-WATER DETEC'WR 
ASHC

'IfgA1��6j ����i.���;r ;�:��8t explosion. 1� UN 

Independent Steam 
BOILER SUPPLY, 

O R  

Feed Pump. 
RELIABLE F O R  H O T  OR 

COLD WATER. 
Clrcnlars sent free. COPE & CO., 

No. US East 2d st., CinCinnati, Ohio 

PLATINUM H. M. RAYNOR 
• 57 Bond st., N. Y. 

STEAM AND WATER GAGES, STEAM k Whistle'!o Gage Cock'!, and Engineers' Supplies. 
16 tf "OHN ASHC "OFT. 50 John St .. N ffw York. 

BOILER FELTING SAVES TWENTY-
i6 

t
�ve per cent of �'uel. 

5
iJ9r,r

h
� si=���():J�k. WATERPROOF PAPER FOR OUT, AND 

and inside of bulldings. C. J. FAY , Camden, N.J. 

L. W.Pond's New Too ls. �EW AND IMPROVED PATTERNS-
Lathes, Planers, Drills, Millillg Machines, Boring 

ills, Gear and Bolt Cutters Punches and Bhears for 
iron. Dealer in 

MACHINERY. 
Works at worce8J.

ekMiil"ilTWih� a!����:\ ';.t;;.fni! -----------�-------
C O T T O N  A N D  W O O L 

SHODDY PICKERS 

HI8�X�Dit�!���:;����I.
i
.S.
� .��t:��to�lll; �la�� 

C INCINNATI BRASS WORKS. - Engi 
J neeFS' and Steam }j'itters' Brass 1\-Tork. Best Quality 

at very Low l',ices. F .  LUNKENHEI.MER, Prop'r, ____________________________ �!ncin���� 

SUPERIOR LATHES FOR HOE & RAKE 
b andl('s, chair rounds, etc., with patent a�tncnmen� 

for null spindles and rolls for bet:l.steads. Ahw saw ar-
bors, ani�1�Hk%5%;1tkl{ :IM��:M������;::��ey�. 

� 200 '(lermonth guaranteed. Ag'ts wanted 
� III every Connty in the U. S. to sell Buk's 
Burglar Alarm. Price $5. Sells on sight. Address 
GEQRGE H, BECKER & CO" 182 N. 3d st., Phil'a, Pa. 

1 1 7  
MERRICK & SONS, 

South�()ark ]]'oundery, 
430 Washington Ave., Philadelphia, Pa., 

MANUFACTURE NASMYTH & DAVY 
STEA�l HA�I�1ERS. 

CORNISH PUMPING, BLAST, HORIZON 
'I'AL, VERTICAL, AND OSCIIr 

LA TINH ENGINES. 
G-as Machinery of all descripttons. 
!Sugar ltcfincrics fitted up complete, with aU mod 

ern apparatus. 
:N ew York office 

62 Broadway. 
WOOD- WORKING MACIIINERY.-THE 

subscriber is the Ne,v York Agent for all the 
Manufacturers and �ells at their prices. 
___ � _______ H.:_C:J.!I.I:I.:''\.2_���stre� 

e M. CLAY & CO., 45 Liberty st ., N. Y.,  J. Manufftctllrcrs of, and wholesale dealers in our 
Patent�d " Perpetual Candle," and Sf'lf-genQrating Gas 
Safety Lamps, and 'l'erri1ne. This candle, with Terrane, 
PXr��c

8
il
:l��r�a:Jr�

s '6
}t� at

��gl1�c ��U
t
l
;13. Pl�l����!��h�! 

candle, at 20 cents per pound, costs five cents each ; the 
one gallon of TerranA. at 25 cents pt�r gallon, equals 60 
Rtearine cantl Ie ,  costing 41'66 hundredths of one cent : 
that is, morc than 12 times as cbeap as steal'inc ! 
Description ana prices sent hy PORt to inquirers. 

Ag-ents wantcd in ('very St.ate ana TrITitory in the United 
States. and in the New Domillioll . Goods furnished at a 
liberal discoUIlL 

A' MERICAN 'fINNED 
SHEE'l' IRON . 

'oating uniformly over the entire �heet, by I'.n entircly 
new and patented process. All sizes and gouges on hand 
and made to order, 

H. W. nUTTERWOUTII & SON, 
25 eow tt 29 and :.H Hayuock st., Philadelphia, Pa. 

l"HE Union Iron Mills, Pittsburgh, Pa. The 
attentioH 01' Eng:inccrs �llld Architects is called to our improved \Vrou�llt-iroll ilearllA and Uirders (patentu ed) ,  in which the ('ompound w elc1ti1 between the stem and fianges, which have proved 80 objectionable · in the old mode of manufacturing, are entirely avoid.ed we nrc: 

r.repared to furnish al1 sizes at tf'Tms as favorab�e as can )e obtaineo elsewhere. F{)r d e�el"jntive lithograph ad� 
dre •• the Union Iron Mills. Plttsbure;h, Pa. 

OTIS' SAFETY H.OISTING 
JJlftch�nerll. 

OTIS BRO'rHERS & CO. 
NO. 300 B1�OADWAY, NEW YORK. 

Agents ! Read Thri."I ! WE WILL PAY AGENTS A SALARY 
commis�

t
A��Ott:�lf6�1� l��\\� n��r��

n���,c�rJ
ll
i��e

a
n
l
i�fs� Addr"s. M. WAGNEr{ & ()O .. Marshall, Mich. 

VINEGAR.-lIow Made from Cfder;-Wine, 
Molasses, or Sorghum in 10 hours, without using drugs. For Circulars, addres:'i :F.  I. SAGE, 

Vine�ar Makel' , Cromwen Conn. 

1!l\��IiA!&�f��1i" jm:qu f\()lm�t ;UJ.ljJ�"'-�ArlI" �,.lW:-� 
FOR Family Use-simple, cheap. reliable. 

_ Knits everythiug. AGENTS 'VANTBD. Circular and sample stocking �'RElj:. Address HINKLEY KNITTING MACHINE CO. , Bath, 11 0 . ,  or l'i6 Broadway. N.Y. 

SOLID EMERY WHEELS 
are gnaranteed superior to any now in tlie market, and sent out on trial. 

Price list upon application. 
UNION STONE CO., 

32 Pemberton Square, 
Boston, �"laS8. 

Molding Machiner�/. THE MOST VALUABLE MA CHINE"FOR 
Planing Irregular and Straight Work in all branches 

of Wood-Workill!�,is thc Combim1tion Molding and Plan� 
ing Machine Co. 8 U Variety Molding and Planing Ma
clnne." Our improved guards make it safe to operate '  our combination collars'save one hundred per ('ent · and 
for planing, molding, and cutting irregular forms, our 
Machine is unsurpassen. The right to make and vend 
these Machines is owned solely by us,and we will defend Purchasers in case litigation is fo·rced upon them by 
��i�rrti���:�i

�:::dingd'�t�iNI�I(i�S },iO:yg;PN<i °l�lji PLANtNG MACHINE ()O .. 424 East 23d At., or Postoillce Box 3230 New York City. Silns }f. Hamilton, Baltimore 
Samuel Leggert,New York. 19 tfeow 

eGea:h Va�iety Moulding l\'[achii;.e;� 
'Y.UntA:'o[TED THll llEST IX 1'1I11 \YOHLD FOR 
Moulding a n rl  Cutting Irregular Forms, with Patent Improvements 
for CQ,1llb!IH�tion Cllt'er�, unJ Patent Guard. ' to :protect operator Imu \ matenal. Se.;ul'ed by Me{ Pntc-llts Deerl. of Rlght t{l use furnished with every Machiue mI,l, .10 protect partie>! :'!l using them" Before 
purchasing Combinrtlion :\loulding ana Plar,lug' Maehine Co.'s or 
Grosvenor's Mongrel Infringing" l\Iachines, (w;'l-:h they and their 

a�ents, in behalf o f  the 6inger �',wing :\Jaehiuo . � Rnd the Cflntrul Padfic R, H.. Co,. aad others to wl,om lhey hfld sold MaelJines to 
Le m ',11 " n t  of' the State 0 f � e� Y,:,rk : ha\'o bCt!1 made to �ay U I  for USJll�.) o r  Bal l 's  or Fa.Y'::l mfr1ll�lOg 11aclllneil, which tlsers 
imve hl"1li to pay U:� for rig-l it  to use, Address for particulars aDd Machines, Sale Owners loud ,Lawful Manufacturers for all tho 
United St�tes, except � ow York A. S. & .J .  GEAR. & CO., 

__ .:,,�::v_I��:E�:CoN�_����_!-iber_t!_��roct. New York. 

Niagara Stean� .Pump 
CHAS. B. HARDICK, 

___ ---'N::.o,. 9 �am�.st . . J3r�okly�N. Y __ 
RASCALITY VEN'fILATED. In addition 

to all former aids in exposing- swindling and hum
bugs, the :' Star Spang-leO. Banner " h38 engag(�d one of 
the most tal ented rcportprp. in N. Y. ( ity, to write np an 
the llew tricks and traps of swindledom, expressly for 
this paper. He will sr�trch out and ventilate every at
tempt at swindling. These letters will be worth , for the 
y'ear, $10 to any one. Remember the " Banner" is a large, 
l11ustrated, 8-page paper, brimming with real live read
ing. -T·here is nothi ng- old fogy, dry, or p,tale about it. 
Over:trowing with 'YIt, Humor. :Fun ,  and good things 
generally. It is the ehe�\I>est, raci est, richest, and witti� 
cst shc�t ever pllhltslwd. 'J he entire press of the country 
pronounce it un:tpprllachable.exceyt a.few weaklY,swill
ule-sllnporting, semi-sil ly a.nd relI.li!iou� f'.hects, wh ich, 
lackine: half the circul ation or power of the " Star 
�rait�le�(;;;�le�·f�i

'
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75c. only. The �;lIperb steel p late " Evangeline," we stin 
senel on roller GRATIS to every subscriber. An elegant 
parlor ornament one and one half by two feet m size 
Money refunded if yoll are not perfectly RfttiRfi ed. StECi� 
BAWJiR���iii����1]l

e,
'j�.cH�ts to " WfAH bPANG I) 
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�al1tttitltmtuttl. ------. 
Ad�erU8ements will be admitted on this page at the rate Qf 

$1'00 per line. Engramngs mayhead ad�ertlsements at 

the same rate per line, by measurement, as the letter· 

press. 

BALL, BLACK & C O . 
Nos. 565 and 567 BROADWAY, 

Offer ' an Unequaled A ssortm ent ot 

JURGENSEN, NARDINE. JACOT, 

SALTZMAN, NICOUD, GERARD, 

FRODSHAM, PEARD ON, GORDING, 

RUGENSTE�N, HARRISON, TAYLOR. 

ALSO, A FULL LINE OF AMERICAN 

WATCHES, 
At the Lowest Price. 

THE TENNESSEE 
MANUFACTURING COMPAN Y, 

))�I�n:e';,����it�So'IPt�ne�t�t��nT :����y��,},,��t,,"n� ufacturing /lood. from yarns numbers 14 to 20, plain and colored. and w!ll be pleased to correspond with partie. 
�nagc�a��s i�e���lgi�gBuSci�a�n���in��::gu�llFi��;�����: and NEW machinery wanted. Andress 

8.  D. MORGAN, Pres't T. M. Co .  Nashville, Jan. 26, 1870. 

MAYNARD SPORTING RIFLES.
Practical Sportsmen 

.ay that the 
Maynard Rifie 

AND 
, Shot Gun 
Come nearer .uppiylng all the requirement. of a 
Sporting Weapon, 
than any oth�r in use. 

De.criptive Circulars with pric� list and Target Repre-sentation., se�l'�s:el�'i.'i� c-t��6�i�opee Falls, Ma.s. 

I l:turer. of '11 Patent 
METAL SCREWS For Sewing Machines, MaCHInists, Gun� Clock,and Scissor Makers.etc. 

IIJr 20 per cent les. than other Manufacturer's Prices. 
D. DUCREUX & CO., 96 Elizabeth st. , (Near Grand) , New York. 

'D- -ESiGNER and Wood-Engraver Wanted-. See Barne. & New, 32 John st., N_ Y. Box 17, San l!'rancisco, Cal. 

J F. WERNER, Model Maker & Machinist, 
• 62 Center .t., New York. Working Model., Exllerimental Machinery,Gear Cutting,& Stnd & Rivet Turnmg. 

PATENT RIGHT FOR SALE.-Crocker's Condnctors' Ticket Punch, pronounced by Boston 
H. R. Co., to be the best in use. P. O . addre •• 

L. o.  CROCKER, Box 17, Weymouth, Mass. 

FOR SALE ON REASONABLE TERMS.-The Entire , or State Right. of E. H. Goodes' Im-
fl7�;eid���:S 'f,��f:�!r:�?ta��\��t r:Je'M��eft;nc��: 'l17 Spring Garden st., Philadelphia, Pa. 

PARKER'S PATENT 
Shingle Machine. One Man saws and jOints 20,000 Shingles per day on this .'Machine. Manufactured by 

____ -"S'::N'-'Y'-'D:::���bTHEI!�, Williamsport, Pa. 
NA'l'IONAL WAGES TABLES-
llOur, ��;:'6�n�·��t 1���\aa�r ::gl��'�o� $lo�� �Je�l Half bound, 50 cents ; cloth, 75 cents ; Roan Tuck. $1. 'Sent by mail on re cei'pt of Price. Address NEL80!! ROW, Publisher, 20 alld 30 W_ Broadway_ 

To Hardware Dealers. 
'THE Tanite Co.'s OIL STONES, carefully made from Tallite and Emery I are Superior to any natural stone. Liberal dlsconnt to the traue. For cllcu· lars address THE TANITE CO., Stroudsburg, Monroe Co., Pa. 

THE TANITE EMERY WHEEL. 
For circulars address as above. 

The Commercial A[ency Re[ister 
FOR 1870, PUBLISHED BY 

!!!�¥!!t�?'.!!'��l!ar/1:t{':!vl!r�cfl5� ExaminatlOn of tne work will demon.trate Its great superiority. The number of names is largely increased. 
80��:®,300�e:�i���:���da�da�������� ���l o�n�flYc� has been rated with the greatest care, not republished from the last I •• ue. Thi. render. the book a Counting Room N ece.sity. The Publi.her. confidently challenge comparisou of the Register with any other work of a .imllar character. 

LE comer's PATENT HOLLOW LATHE DOGSj AND CLAMPS.-A set of8 Dogs from % to 2-in. , inclusive, $8. A set of 12 from % to 4-ln .. $17'30. ' 
Five sizes Machinists' Clamps trom 2 to 6-in., inclu.lve, $11. ' Send for Circular. 

C·
s
!tj,�����NT. i 

Conn. 

J dtutifie J-tutdtau. [FEBRUARY 12, 1870.  

PRACTICAL TIONS OF STANDARD PUBLICA-

GE O. E. WO OD WARD 
191 Broadway New York. 

WOODWARD 'S 
NATIONAL 

ARCHITECT. 1000 Working DeSigns, Plans, and De· tail. of Country and Village Hou.es, with 
�f��t!��t�g:t:a�a. Es-

Twelve D ollars. 

HARNEY'S l���t ���S��dsti:\,te,�e�;r.� 
BARNS, �����a��t�.:'���ls�%�a�����: 

OUT BUILDINGS ting. and Furniture .  Nearly - , 200 illustrations. Fully ex-
AND FENCES . . ��ir:.al-¥��I 'bw��::.tra. 

Woodward' s Cottalles and Farm Honses. 188 Designs and Plans. Postpaid . . . . . . . . . . . . . . . . . . . . . .  $1 '50 
Wood ward' s Suburban and Country Houses. 70 Designs and Plan • .  Postpaid . . . . . . . . . . . . . . . . . . .  $1 · 50 
Woo dward' s Conntry Homes. 150 De.lgns and Plans of moderate cost_ Postpaid . . . . . . . . . . . . . . . .  $1 ·50 
Woodward' s Grapcries, etc. Postpaid . . . . . . . .  $1·50 
Wheeler' s Rnral Homes. Houses .uited to Coun-try Life. Postpaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 
Wheeler' s Homes for the People. For the Snburb and Country. 100 Designs Po.tpaid . . . . . . . . . . . . . . . . .  $8 
Jacqnes' Manual ot the Honse. Po.tpaid . . . .  $l·50 
Rural Church Architellture. Designs for Churche •. 

45 plates, printed in colbr.. l"ostpaid . . . . . . . . . . . . . . .  $12 
Jacques' Manual of the Garden, Farm, and Barnyard. New edition. 1 vol., postpllld . . . . . . . .  $2'50 
Todd' s Young ll'armer's Manual. Vol. !. The l'arm and Workshop. Po.tpaid . . .  ; . . . . . . . . . . . . . . .  $2'50 
Todd' s Young Farmer' s Mannal. Vol. 2_ How to make Farming Pay,. Postpaid . . . . . . . . . . . . . . . . . . . . .  $2'50 
Elliott's Lawn alld Shade Trees. Postpaid . .  $1'50 
Fuller' s Forest Tl'ec Cnitnrist. Postpaid . . . .  $1'50 
Husmann' s Gl'apes and Wine. Postpaid . . . .  11\1'50 
Suburban Homes fOl' New Yorkers . . . . . . . . . .  25c 
W CWu1(di���'�tt���i�:8t:J�iofu�B����1 �1l0<!,i!ig!81� 

chitecture and Agriculture . Qnarterly, 25 cents. 
Addre ss GEO. E. WOODWARD, Publisher, 191 Broadway, New York. 

2d-Hand Machinery 

FOR SALE-viz :
Machl�e�ilti��i:���ln�1If�1e';,.�XdD�ir;�·�a�I��f. Drill Pres_e •. Hand and Power Lathes, Edging Machines, Drops and Punch Presses, Screw Machines, etc., etc., 
��, ����, �� 1 3-16 Shaftingo.'i;\�h�'W�N�t-¥�lulley., 

New Haven, Conn. 

ROOT'S WROUGHT IRON SECTIONAL 

Safety Boiler. 
Composed of best Wrought Ir,o . T be.,  te.ted to 500 poundto! ; no large sheet iron; - thin cast iron to explode. Ab.olutely .afe ,  'e , durable, and ef-ficient. Send tor pamphlet .  m E�nps,steam Pnmp., etc. l��l E.f.? N e� i�rk. 

REPEATING FIRE-ARMS 
FOR SALE, viz :-5,000 Winche.ter Repeating Mn.kets. 5,000 h " Carbines. 

g:� spe��er u �u�1:!t:' Ritles. 
80,000 " " Carbines. 500 " U Sporting Rifles. 2.000 J O.lan Sinyle Breech-loading Carbine._ Meta1!!c C",W�6�gT'liJk"ii�pVATING ARMS CO .• New Haven , Conn. 

FROM 4 to 500-H, P.,in cluding celebrated Corliss Patent Variable Cut .Jfi'Engines, SUde Valve StationaryEngine., Portable Eng1nes,etCl. Al.o, Circular Mulay, & Gang Saw Mms Sugar Cane Mms, Sllafting Pulleys,etc. Wheat and Corn 'Mills C))'cular Saws,Belthrg,ete.Send for Circular I'nd Price List. W9QD & MANN STEAM( ENGINE CO .... Utica, N_ Y o  

NEMO EST QUIN 
!o !o THERE IS NO ONE WHO DOES NOT" say, after trying " PRATT'S ASTRAL" OIL, that it I. the be.t Oil they ever bnrned. It require. no change of lamp. ; i. perfectly pure ; wlll Ilot explode ' and Is pronounced by chemist. to be the best and safest oil ever made. The following te.tifies as to it. merit. : MR. CHAB. PRA'I'T. 108 Fulton .t., N. Y. 

Dear Sir ,' 

th� �lr.I�ar�M��:���::\':.n�i�of&;'f.:':r"� Be*�ie,;h�� ago ,  at my reslllence In Clifton. N. J. , the servant girl accidentally knocked over a lighted lamp filled with 
In���;�I�tt:�r;�,il8c��:ri�:nrh�e�10�t!��Bll��:r ��� ���� 
grlt 'b;Ni��"o\'I;;�\\Cehit-:"��Jt��sb�fg���'u�e��An�yo�� outJ,. withont causing any damage, further than the loss 
�����:�gf �g:tj,� ���n a�VA�@ YO;I����tr�\�hO\\.fOi consider it perfectly safe, and would use no other. 
CHARLES D. s����r;.��r�U:l_ B. Clafiin & Co. , 140 Church st., N. Y. See our circnlar and price U.t. OIL HOU.E OF CHARLES PRATT. 108 Fulton .t. , N_ Y_ 

POWER PLEDGED Equal to any over.hot, with 
N. F. BURNHAM'S New Turbine 

Water Wheel. IlIu.trated Pamphlet, for 1870 .. with Reduced Price List," sent free bI: N. F. BURNHAM, '" Patentee," York Pa or S. N.Hartwell,"Ag't," 98 Liberty' .t.;N.Y. 

P .ORTABLE STEAM ENGINES, COMBIN Ing the maximum of etllcieney, durabll1ty and economy with the minimnm of weight and pl ice. TheY !ll'e wlde\y and favorably known, more than 'f30 being In a.e. All warranted .atlsfactory or no .&l�. DeSCriptive circulars sent ou application. Address .J C HOADLEY & CO Lawrence ,Masl 

LATHE CHUCKS-HORTON'S PATENT -trom 4 to 86 laches. Also Cor car wheels. Address E. HORTON & BON Winllsor Locks Conn 

Horsjord/s 
Bread Preparation. THE ONLY " BAKING POWDER " RE

soualc��,.';!l.�i�� �llr�F.'il���f���;,l·ft���a�X'lf�I�:�-sity. Re.tores to fine fiour the Phosphates. Refer to S. H .  Wale., Scientific American i Dr. Fordyce Barker ; 
D:o� °8�n�u?��·i���) D;;,�.�. O' .I];���o:.� aHa;F ��;; 'fork ; Prof. J. C. Booth, Pl·of. S. H. Dickson, Philadelphia , etc. Liebig & Hor.tord's Essay on Bread Making sent free. WILS°:Mi FLu?t��'J,�Wew !f����e:;1 X�;"nts. 

Oak Leather Belting. 
Manufactured oy CRAS. A. SCHIEREN, 92 Gold st., N.Y_ 

London . . . . . . .  ' . . . . . . . . .  _ . .  4!o1 Cannon street. 

• Manufactnrer 01 H KOHNSTAMM, 

ULTRAMARINE And Importer of Engl!sh, French, Rnd German' Colors, Paints, and Artists' Materials, Bronzes. and Metals. No.3 Tryo11 Row, New York, opposite City Ua ... 
WIRE R OPE. Manufactured by 

J O H N  A .  R O E B L I N G ' S  S O N S ,  Trenton N _  J. 
I�OR Inclined Planes, Standinu; Ship Rigging .I:' Bridge.,Ferrie!!,Stays or Guy. on DerriCks & Crane. T!1ler Balle., Sash ,-,ord. of Copper and Iron, LIghtning Conducto� of Cop!.er. �ecial attention "iven to holst-
c'1�c�'li�, �h�I�:b�l�f�d ����:'l�!o�';ri:il��: �mY fg� pampbaet on Tran.mis.ion of Power by Wire Rope •• 

PAT. SOLID EMERY WHEELS AND OIL STONES for Bra.s and Iron Work, Saw Mm. , and Edge Tools. ];I orthampton Emery Wheel Co.,Leeds.Mass. 

R" BALL & CO., Worcester, Mass., Manu 
• faeturerB ot Woodworth's, Daniel's, and Dimension rlaner. ; Moldi�, Matchlnl.' Tenoning, Mortising 

i�';.PJ"�;,�Ii.��%r��i T�;�l�e. ta����1 ::-: • .: ���i�1";n8i other Machines for WOrking'\v'ood. AI.pJ the best Patent Door, Hub, and Rail Car Mortlslnl( ... achines in the wWi�� �l?r our ll1ustratedJf.a��lmilTED 

Ootton Seed ' Oil Mills. 
BUILT by Contract,or otherwise. For Esti-
urBct�r��':: ��� of��1!}��lry��![i��r�¥ s�a����'J/'it"�: 

SHINGLE AND HEADING MACHINE-Trevor & C·o.'s Improved. The Simplest and Best 
��a��eCu ���: ����;;e:.e���ain�n�:r�:r�, J�f�!:�: etc. Addre.s TREVOR & CO. , Lockport, N. Y. 

�20 A DAY TO 'MALE AND FEMALE Agent. to introduce the BUCKEYE ,20 SHUTT E SEWING. MACHINES. Stitch allke on both .ide� :gfct t� \�� 'W�rtef�1ftf.fffr 1�r.l{la�L:.o. HA\f!t'!. are infringement.\ and the seller and user are liable to nrosecnt�� .. rjE.wE'ib'W;o-*n� o��t��e��r:nd�g�J:·· 

SENT FREE ! 
M. O'KEEFE, SON & CO.'S 

HARRISON 
SAFET¥ 

BOILER. 
Flrst-Cla.s Medal World'. Fair. London, 1862. First-CIa •• Medal, American Instltnte Fair New York 

�fi��!�' 1869, for safety, economy of space, and economy 
400-H. P. AT A. T. STEWART'S. 487-U. P. AT JERSEY ClT� SUGAH REFINERY, and over 1,000 boilers in other places. 

Harrison Boller Works, Philadelphia . 

John A. 00 leman, Ag 't, 
110 Broadway, N. Y., and 36 Kilby st., Boston 

SAWS EVERY DESCRIPTION 
• Guaranteed under a forfeiture 01 $1000, to cut the most lumber with the least expense 

Henry Disston & Son, 
PHILADELPHIA. SpeCial attention l\:aid to our new .tyle 
����f�:� �g::,. ��������'r:!l��S��d f;: c��'tfne.?t�der. 

Costello 's Antidote for Intemperance 
I. an InCalllble cure for this fearful vice. It removes at once the taste and de.lre for alcoholic drinks and800n creates an aversion to them. Being free from taste or 

��;Nii� ���ppc10a:.ministered in tea or coffee without 
Everyvictimof Intemperance can be cured 

T';��:v$;n¥���.:'tt�:�!�:eo�b��� 8.� 6��:iR��i�P�ii�: ing_appears on each label. Address KIDDER & WETHERELL, Wholesale Druggi.ts, 52 Cedar st., New York. P. O. Box 1588. 

2d-Hand Machinery 
FOR SALE. 

2- 8-ft. Planer.. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $600 each. 
2- 6 " " . ' . . . . • • . . . . . . • . . . . . . • • • • . • • . .  $450 " 1- 3 "  " (nearly new) . . . . . . . . . . . . . . . . . .  $300 2- 8 u bed, 20-in swing Screw Lathes . . . . . . . . . . . .  $300 each. 2- 6 "  u " "  " " ' • • • • • • • • • • • •  $2£i0 u �= � :: :: �g�i� ;� :: ;.; (n�wJ . : : : :$� :: 1- 4-Horse Power 8team Engine " . . . .  1125 l=fi :: :: :: : : biew) . . . . . . wi'th$425 

boUer, all complete . . . . . . . . . . . . . . . . . . . . . . . . .  $900 
H. B. BIGELOW & CO., New Haven, Conn. 

19 MINK, 31 MUSK RATS, 3 OTTER.-I canght them all last week,and am taklne: ten time. the game I ever did before. Tnu. write. a Maine boy who uses the h Hunters' Guide." It is the only reliable work. Tell. how to hunt, trap. and catch all game from mink to bear. All about boats. traps, fishing, etc., tan .. "Ing secrets, arts, etc., etc.Nall kinds. All for 25c. , 6 for $1, .ent postpaid by . HU TER & COih�:J'.il����B:. 

PATENTEES Who have failed in their efforts to dispose of their rights W'lll do well to con.ult U., either 
����y�:!I�r�rl�rD����;n�f f��air��t :l���;ea�u:��;��: ment that might realize a fortune for their owners if placed in our liands and brought to the attention of cap .. Itallsts. Only tho.e will be accepted which we feel satisfied can be sold, as our object is solely the realization of a commission. A candid opinion can .therefore be re .. Ued upon. No charge for services unless succes.fnl. References on application. E. E . ROBERTS & CO., Consnlting Engineers, 

15 Wall st., New York. 
CARVALHO'S 

Steam Super-Heater, Saves fuel , and supI!l!e. Dry Steam for Heating, BOlling, etc. HENRY W. BOLKLEY,Engineer,70 Broadway,N.Y. 
RIG GS' 1 PREVENTS 

B1i1LMONTYL1i1 OIL f .ltUst, Tarni8h,etc 

l!I lU l!I .  J se�� ;� ::;;:�,to 
150 Front Street, New York. 

OPTICAL AND MATHEMATICAL INSTRUMENTS. Optical Catalogue .ent for Ten 
��':{�;'nt��athematical Instr*�j?tM��tt'fS¥'E'ifnt for 

728 Chestnut .t., Philadelphia, Pa_ 
RICHARDSON, MERIAM & CO., Manufacturers of the latest improved Patent Dan iels' and Woodworth Planing Machines, Matching Sa.h and molding, Tenoning, MqrU.lng, Boring, Sha»ing Vertical and Circular Re-sawmg Machine. Saw Mm. Saw Arbors, Scroll Saws .... RaUway, Cut-Off, and Rip-.aw Machines, Spoke and w ood Turning Lathes and various other Kinds 01 Wood·working Machinery. Catalogues and price U.! s .ent on appUcatlon. Manufactory, Worcester. Mass. Warehouse, 107 Liberty st . •  New York. 17 1 

BUERK'S WATCHMAN'S TIME DETECTOR. - Important for all large CorporatiOns and Manufacturing concern. - capable at controllin/l with the utmost accuracy the motion of a watchman or 
t:���l�:'�d��:h,." Ji'r�:l���ches dijf�:e��B"fr�1?�. of his 

P. O .  Box 1 ,057, Boston, Mass. N. B.-Thi. detect()r Is covered by two U. S. patents. Parties u.ing or semng the.e Instruments W'lthout anthority trom me w!ll be dealt with according to law. 

EUROPEAN PATENTS.-HANDEL, MOORE & CO. Consulting Engineers � egotla.te the .ale of Eur9P�a" Patents. One of the fim; IS now In Europe, negotlatlng the sale of several valuable patents. None but first-class patents taken. Mechanical one. preferred. Pecuniary as.istance /lIven to I!1ventors to take out European Patents upon melitn-
SEED CATALO GUE rJOu. art\cles . H. !d. & Co. al�

.
o undertake to estabU.h agencies for Amerlcan Manufactures . References A 1 Addre.s Postomce Box 5669, er 95 and 97 Liberty st NX 

AND GUIDE T O  THE 
. ,  . . 

FLOWER AND VEGETABLE THE SCIENTIFIC AMERICAN 
GARDEN, FOR 1870. FOR 18 70. 

FRENCH BAND SAW MACHINES,SA WS, Taper FlIes, etc., Machines for Scroll, Re·!lBwing, and Log ; Mon/lin & Co.'. Band Saw Blade all Sizes, on hand and made to order. 
h��.i'i)i�rl�[oR.a:t�, ��1.t Machines InIoperation at Ma

GEORGE GUEUTAL, Sole Agent for the U. S . . i19 West 4th st., N. Y. 

Thlt!l Illustrated Weekly Journal Of 
Practical InCorDlation, Art, Science, 
Mechanics, Invention. CheDlistry, and 
ManuCactures •• -Entered Its Twenty-fifth 
Year on the 1 st 01' .Tanuary. The �CtENTIFIC AMERICAN .tands at the head or lndustrlal Journal. of the world in po"nt of Circulation 
and Infiuence. Every number has Sixteen .Imperial I'age., embel IIshed with Engravin/ls of New InventIon., MaChinery, Toel. for the Workshop, Hou.e, and Farm, al.o Pub!!c Build ' ngs, Dwell!ng Houses, lind Engineering Worlos_ Term. of the SCIENTIFIC A1oIERIOAN : Single c"pies 
one year, $3'00 ; six months, $1'50 ; and one dollar for four months. To Club. of ten and upward, e2'50 each 
per aunum .  MUN·N & CO., 

a,. Park ROW New Yol li: .  

© 1870 SCIENTIFIC AMERICAN, INC.




