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A PUBLIC DRINKING FOUNTAIN. 
We present herewith an engraving of an unusually ornate 

drinking fountain, presented to the people of London by the 
wealthy and charitable Baroness Burdett Coutts. The low�r 
portion has a plan quatrefoil in shape, and is of polished 
Aberdeen grani te,. the four basins being each six feet four 
inches in diameter. These rest on detached shafts, thirty six 
in number, of the same stone, the capitals being carved of 
Sicilian marble. The plinth whence tbese shafts spring 
rises' four inches above the ground, and in it are four sets of 
drinking troughs for dog8, made of gun metal. These are 

supplied by the overflow 
from the upper basins, 
and between the trougl1s 
are placed standpipes to 
supply water for the use 
of the horses. There is 
a fountain in the center 
of each basin, and in the 
middle of the group is 
placed a canopied pedes
tal, six feet high and of 
three feet six inches 
span, with dolpuins 
placed at the angles 
From these flow the wa 
tel' for drinking. This 
pedestal is of Sicilian 
marble, and, a few inchel 
above the general watel 
level, is di vidpd into fout 
richly molded niches. 
c:mtaining groups 01 
figures and animals, the 
former holding vases, 
from which the basins 
derive their chief sup 
ply of water. Above the 
niches the pedestal be 
comes pedimented, and 
is enriched with crocket
ed pinnacles and termi
na Is, so as to serve as an 
ornamental base for a 
lamp stand�rd, which, at 
the hight of £fteenfeet 
from the ground, branch
es into eight foliated 
bracket lamps. A larger 
and more ornamental 
lamp rises from the cen· 
ter of these, and termi
nates the composition, 
which is altogether twen
ty-four feet high. 

The workmantihip is, 
throughout, remarkably 
good. The metal work 
is fine and cleanly cast, 
and richly gilt, and the 
granite and marble work 
is some of the best which 
has been exel'uted in 
London. Underneath the 
fountain itself is a roomy 
Bubterranean chamber 
lighted with gas, which 
contains all the pipes 
and valves that regulate 
the supply and discharge 
of the various water ser
vieRS. 
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lie. It is only one of several handsome benefactions of the 
same charitable donor, whose enormous w�alth could scarce
ly be employed in a more worthy manner. 

------......... . �----
Photo-Chemical Engraving. 

It has been found by M. Merget and M. Gourdon-and, 
indeed, has been long known to physicists and chemists
that zinc covered, or in contact, with pl'ltinum or certain oth· 
er metals, is readily acted upon by acids which have little or 
no effect upon pure zinc. If a plate of chemically pure zinc 
be plunged into sulphuric acid diluted with ten times its vo-
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lume of water, it is but very feebly acted upon ; but if part
ly coated with metallic platinum, by drawing a line with so 
lution of tetrachloride of the metal across the plate, and 
then, ftfter the complete reduction of the platinum salt by 
the zinc, the plate be plunged into the acid, the latter will 
be found to act energetically along the platinum line. This 
action is essentially electro· chemical. 

If a plate of ordinary zinc, carrying an image in platinum, 
be plunged into an acid containing one part of sulphuric acid 
in two th(>usand parts of water, the metal will only be at
tacked when it happens to be in contact with the platinum, 

&nd an etching of any 
desired depth can thus 
be obtained. 

But the production of 
a good image on the zinc 
is the real difficulty, and 
under this bead we have 
yet little information. 
The plan pursued by M. 
Gourdon is to place a 
fixed and washed positive 
silver print on paper face 
downwards on the zinc, 
and ihen to moisten, first 
with ammonia and then 
with cyanide of potas
sium. A certain amount 
of the silver forming the 
image is thus transferred 
to the plate, which can 
then be etched by acid 
containing the one two
thousan dth of its volume 
of sulphuric acid. 

These and other ex
periments hitherto made 
do not appear to have 
been very /Successful, as 
half tones were not ren
dered ; still the plan is  
not only i nteresting, but 
appears to cont-ain the 
germ of a good and sim
ple process of photo
chemical or electro·chem_ 
ical etching, and is well 
worth the attention of 
those interested in this 
branch of our art. Be
fore we close these re
marks we Illay offer a 
suggestion which may 
aid in the solution of the 
difficulty. Any process 
depending on the solu
tion (If the ail vel' of a 
print, and its sabsequent 
deposition on the zinc by 
reduction from a liquid, 
could not be expected to 
produce satisfactory re
s ults ; we would there
fere suggest that the sil
ver print should be toned 
with gold or with plati
num, and, when washed 
and dry, exposed to the 
action of chlorine gas. 
Soluble chloride of gold 
or platinum and insolu
ble chloride of silver will 
be formed. 'rhe print 
should then be pressed 
into close contact with 
the zinc. 

This el<tborate foun
tain is from the design 
of Mr. H. A. Darbishire. 
Of its beauty, our read
ers car. j udge for them
selves ; and the solidity 
of its construction and 
the genuine character of 
the decoration mark it 
as one of the most or
namental works lately 
erected in the fountain 
line. Its elegant design 
makes it an ornament to 
the locality in which it 
is placed; but its value 
must certainly be con
sidered to consist in the 
useful purpoB3 for which 
.it. was given t.o ,the pub_ PUBLIO�DRINKING1FOUNTAIN, REGENT'S PARK.'!LONDON. 

Now, since the chloMde 
of gold or platinum car
ried by the print is deli
quescent, we should ex
pect that a �ufficient 
a m  0 u -n t of moisture 
would be absorbed from 
the atmosphere to ena
ble tue zinc to decompose 
the gold or platinum salt, 
and reduce upon its sur
face the noble metal, and 
so spreading or blurring 
of the image be avoided 
by limiting the action to 
the right place. By some 
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such plan, we should think it quite possible to obtain a toler
ably sharp impression in gold or platinum on a zinc plate, 
and from a sensibly dry paper print, provided the action of 
the chloride in the first instance is proIJerly regulated, and 
the pressure to which the print and plate are together sub
iected is sufficiently great. -British Journal oj Photography. 

MUNN & 00., Editors and Proprietors. 

NO, 37 
PUBLISHED WEEKLY AT 

PARK ROW, N E:.W 

O. D. MUNN. A.. E. BEA.CH. 

or E :Ft. :LVL 15. 

YORK. 

One copy, one year ......... .................... , .. .. ... $:� 00 
One copy, six ll10nthn .. . .. .. .. .. .. ... .. .. . . .. .. ... .. . ... 1 50 
Cr;GB nATES {TeD. coPies., D.no year, eaCh

. 
$2 50 ........... 25 00 

Over ten (�OIl1eR, same rate, caeh. .. .. .. .. .. � 50 

VOL. XXIX., No.5 . .  [NEW SERIES.] Twenty-eighth Year. 
---_ .. _----_. __ ._---------

NEW YORK, SATURDAY, AUGUST 2, 1373. 

Contents. 
(Illustrated articles are marked with an asterisk.) 

, titutifit �UltritJU. 
formed in any given case, and will now show how the cal
culation is made. A unit of heat is the amount of heat 
required to raise a pound of water one degree in temperature. 
The mechanical equivalent of heat is the amount of work that 
is performed by the conversion of one unit of heat into work. 
This has been determinel to be equal in amount to the work 
required to raise 772 pounds one foot high, or one pound 
772 feet high. And as heat and work are mutually convert· 
able, if a body weighing one pound, after falling through a 
hight of 772 feet, were to have its motion suddenly arrested, 
it would develope sufficient heat to raise the temperature of 
a p ound of water one degree. Let us apply these figures to 
the work done in changing water into steam. Two kinds of 
work are here performed. If a pound of water at a temper
ature of 212° is converted into steam, the latter will have a 
volume of about 27t cubic feet . Suppose that the water is 
evaporated in a long cylinder, of exactly one foot cross sec
tion, open to the atmosphere at the top. Then when all 
the water has disappeared, we shall have a column of steam 
27t feet high, which has risen to this hight against the press
ure of the atmosphere. The pressure of the air being near
ly 15 pounds per square inch, the pressure per square foot is 
2,115 po unds ; and the external work performed by the water, 
iu changing into steam, will be an amount required to raise 
2,115 pounds to a hight of 27t feet, or about 57,644 foot 
pounds. And since 772 foot pounds of . work require one 
unit of heat, the external work will take up 57,fl44+772= 
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LATENT HEAT. 
According to the material theory of heat, there is a certain 

substance called caloric, which makes bodies that contain it 
bot, and causes them to become cold when it is withdrawn. 
It was observed, in converting solid bodies into liquids and 
liquids into vapors, that the bodies took up a great deal of 
heat that was not indicated by the thermometer, and on this 
account the heat of liquefaction or vaporization was said to 
be latent, a name that it retains at present. Though this 
heat cannot be shown by the thermometer, its existence can 
readily be proved. W ater is a substance which can easily 
be made to assume the condition of a solid or a vapor, being 
called ice in the former and steam in the latter state. Sup
pose that we hav .. a pound of ice, at a temperature of 32° 
Fah. ,  and that we mix it with a pound of water at 212°, the 
ice will be melted, and we shall have two pounds of water 
at a temperature of 51°. Now take a pound of water at a 
temperature of 32°, and mix it with a pound of water at 212°; 
the resulting mixture of two pounds will have a temper
ature of 122°. Hence we see that the ice, in melting, has 
absorbed enough heat to raise two pounds of water through 
a temperature of 122 _51=71°, or one pound through 
142°, and we say that the latent heat of the liquefaction of 
water is 142°. The latent heat of the vaporizittion of water 
can be determined in a similar manner by condensing a 
pound of steam at 212° with a given weight of water at a 
known temperature, and also by mixing a pound of water at 
a temperature of 212° with :he same amount of water as was 
employed in the case of the steam, and observing the differ
ence of temperature of the resulting mixtures. 

Thus, a pound of water at 212', mixed with ten pounds at 
600, gives eleven pounds at 74°. A pound of steam at 212°, 
mixed with ten pounds of water at 60°, gives eleven pounds 
of water at 162°. In other words, the steam, on being con
densed, has given out heat (which was not previously sensi 
ble to the thermometer) enough to raise eleven pounds of 
water through a temperature of 162°_74°=88°, or one 
pound through 968°, and we say that the latent heat of the 
vaporization of water is 9680• 

The mechanical theory of heat is now generally adopted ; 
it considers that heat and work are interchangeable, and on 
this theory we shall be able to explain what becomes of the 
latent heat. All solid bodies are s upposed to be made up of 
molecules, which are not in contact, but are prevented from 
separating by a force called cohesion. If a body is heated to 
a sufficient temperature the force of expansion becomes 
equal to that of cohesion, l'.nd the body is liquefied ; and if 
still more heat is applied, the force of expansion exceeds that 
of cohesion, and the liq nid becomes a vapor. But in each of 
these changes work is performed, and the heat that is sup
plied is converted into this work. For instance, if ice is at a 
temperature of 320, and heat is applied, this is converted into 
the work that is developed in changing into water, and we 
say that heat becomes latent; and when water is at 212°, and 
we continue to apply heat, this is converted into the work 
that must be done in changing the water into steam. From 
this statement, it will appear that what is ordinarily known 
as latent heat would be more p roperly called converted heat, 
since it has been changed into work. 

W t;l can readily determine the amount of work that is per-

that papllr from Vienna as follows: 
" I am sorry we a�e not represented in telegraphic appa

ratus, as we have several things in America that would be 
worth seeing. The French telegraphic department is the 
best in the exhibition, and some of the inventions are ex
ceedingly interesting. There is a machine that prints an 
autographic despatch, not chemically like the other auto· 
graphic instruments, but on white paper with printers' ink. 
It cannot be described in writing, Ilnd so I will not attempt 
to say how it is made, except that there is synchronous ac
tion of two rollers ; one may be in New York and the other 
in San Francisco, or in any two other places connected by a 
telegraph wire. A written message, a draft, a sheet of 
music, the portrait of a burglar, anything that can be drawn 
with a pen-not with a pencil-may be telegraphed from one 
end of the world to the other and reproduced with printers' 
ink on white paper, like that whereon the patron of the MCiil 
reads this letter. 

" Then they have a machine by which four operators can 
work over a single wire at once in one direction, just as one 
operator does with us ; and by putting on four operators the 
other way, you can make the capacity of one wire equal to 
that of eight by the old system. We aYe now using in 
America a system by which a wire may be operated both 
ways simultaneously. The French machine is exactly four 
times ahead of us. They have, also, an electro-magnet that 
works over a hundred miles of wire . "  

I t  is evident that this correspondent is n o t  fully posted i n  
regard t o  the state of telegraphy in his own country. 

The instrument first above described is the" autograph 
telegraph " of E. Lenoir of Paris.  It is a modification of 
the Bakewell and Casselli instruments, invented years ago. 
The message to be transmitted is written on a prepared slip 
which is placed on a roller and turned, under a transmitting 
stylus. Every line in the original message produces a cor
responding dot in ink on the paper at the other end of the 
wire. By turning the roller often enough and so repeating 
the transmission, the letters are dotted out at the receiving 
office. In an example now before us, done on the instru
ment described by the correspondent of the Evening Mail, 
each letter is composed of a number of dots and dashes, each 
representing a telegraphic -signal. In making the capital 
letter B, for example, some forty-two signals were em
ployed. It is almost needless to say that instruments that 
involve the making of so many signals to form a single let
ter cannot compete in rapidity with the simple system of 
Morse, or the various printing instrumEnt3 in common use 
here. The Lenoir machine is  more of an electrical curiosity 
than a business machine. 

In respect to the other instrument, by which it is alleged 
that eight operators can work at once on one wire, this is the 
invention of M. Meyer, and its capacity is greatly overrated. 
Mr. George B. Prescott, electrician of the Western Union 
Telegraph Company, during a recent visit to the continent, 
made an examination of this Meyer instrument. The capa
city claimed for it by the inventor was only one hundred 
messages of teu words each per hour, which is slow work 
for eight operators. 

The double system, referred to by the correspondent as in 
use. here, is the Stearns duplex instrument, by which two 
operators may work in contrary directions over one wire. 
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One hundred and forty-six messages have been sent per hour 
over a single wire by this system, using the Morse key. The 
American system is therefore about fifty per cent faster, al
though employing only two operators, than the Meyer 
French plan with eight operators. 

The Stearns duplex system is only limited in its rate of 
transmission by the skill of the operators. The fastest op
erator has been able to reach a rate of 2,500 words per 
hour. T wo operators having this ab1lity would be able, by 
means of the Stearns instrument, to send over one wire 
5,000 words per hour, or 2,500 words each way. A rate 
even higher than this has been experimentally obtained. 

The above French telegraph instruments are not indicative 
of an advance or improvement over the devices in common 
use here. Simplicity in the instrumentation is the aim of 
the American telegrapher for ordinary work. Give him a 
Morse key and a sounder, and he is ready for instant work 
anywhere, from the lonely summit of Mount Washington to 
the crowded Babel of the stock exchange. 

The observations of Mr. Prescott were that the French 
official consumes more time in preparing to transmit a mes
sage than is taken here to send a telegram across the conti
nent. 

--------.-. . ... , .. -------

ANOTHER ARCTIC EXPEDITION BEGUN. 
The Tigress sailed from this port on the 13th of July en 

route for the arctic regions, in search of the remaining sur
vivors of Captain Hall's expedition and his steamer, the 
Polaris. On the 15th of October, 1872,in latitude S(t02, this 
ill fated steamer became j ammed in the ice; and in view of 
imminent danger, a large portion of her crew and provisions 
were got out upon the ice. Soon afterwards, in a heavy 
gale of wind, the ship broke adrift. The vessel was at this 
time destitute of boats, and was in a leaky condition, with 
thirteen souls on board. The persons left on the ice, after 
floating southward for several months, were finally rescued 
by a seal hunting vessel and carried to Newfoundland. The 
last they saw of the Polaris was on the 16th of October, when 
she appeared, under sail and steam, heading for a bay in 
Northumberland lsland, a sheltered position where sh" 
anchored. It is  supposed that here the Polaris was frozen 
in, as the ice in those regions commences to close in Septem
ber ; so that, if she remained any length of time at her anchor
age, she must have been nipped hard and fast until the pres
ent month of July, when the breaking up of the floes begins. 
It is believed, therefore, that unless  the ship managed to alter 
her position before being shut in, she could not move until 
ab0ut this time ; and as her coal must of course be exllltusted, 
she cannot have proceeded very far under sail alone. On 
these grounds, it is conjectured that, if the Polaris be afloat 
at all, little difficulty will be experienced in finding her. 

The Tigress goes to Disco, Greenland, whither the Juniata, 
another United States vessel, has preceded her, having left 
New York some weeks ago, laden with provisions and coal. 
Starting from Disco, the Tigress will begin the important 
part of her cruise completely stocked, that is, with two years' 
rations for the forty souls composing her crew, and with all 
the coal she has room for, sufficient for twenty-two days 
full steaming. From Disco, the ship will proceed to Uper
navik, where dogs, sledges, etc., will be taken aboard, and 
thence she will shape her course dlrectly for Northumberland 
Island. If the Polaris is not where she is  expected to be, 
and the search has to be protracted over the vast and d reary 
wastes in the neighborhood of the pole, there is little chan ce 
of the Tigress returning to civilization under a period of 
some fourteen months. 

The Tigress was originally built for the seal-hunting serv
ice. She is a bluff bowed vessel, some 150 feet long by 30 
feet bellm. Her sides are very thick and solid, averaging 
from 24 to 30 inches through, and her bow is armored with 
plank and iron plating to enable her to resist th e ice. Her 
motive power is a 60 horse vertical compound engine, and a 
two bladed propeller, capable of driving her, at best speed, 
about 7 knots per hour. The personnel of the expedition 
consists of Commander James A. Greer, U. S. N . ,  command
ing, Lieutenant Commander H. C. White, Lieutenants Wil
kins, Berry and Sebree, two engineers, two ice pilots, one of 
whom is Captain Tyson of the Polatis, and a surgeon, besides 
about twenty-nine men, many of the latter being seal fishers 
and members of the former crew of the Tigress.  The Esqui
maux who were rescued from the ice go back home in the 
Tigress. This is  the first arctic expedition which has sailed 
strictly in Government service and under military discipline. 

------......... ...... �------

AN AUSTRIAN FARMER'S ENTERTAINMENT. 
The special correspondent of the SCIEN'l'H'IC AMERICAN, 

United States Commissioner Professor R. H. Thurston, has 
arrived at Vienna, and our readers mlly shortly expect from 
his pen some interesting and practical letters concerning the 
great exposition. 

Professor Thurston was lately invited, as one of a select 
company, to visit the celebrated farm of Herr Hitter Horsky 
von Horckysfeld, in Bohemia, 200 miles from Viem1a, to in 
spect the methods and appliances of agriculture as there 
practiced. A special train conveyed the guests to Kolin, 
where they were received by their farmer host, whose farm 
is 5,000 acres in extent, His plows, cultivutors, seeders, 
threshers, harvesters and other implements are numbered by 
scores, and are operated by hand, animals and steam power, 
according to the nature of the work required or the fo rma
tion of the ground. The yearly products of the farm amount 
to $50,000, and the amount invested in machines and other 
improvements is  $500,000. The proprietor has, among 

other concerns upon the farm, a beet sugQr factory which 

cost $250,000. Briefly, the process consists in macerating 
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the beets in water, which dissolves out the sugar; lime is 
then added, forming saccharate of lime; carbonic acid is 
then introduced, which precipitates the lime, and the sac· 
charine liquid is then evaporated in the usual manne r. 

One of the features ef the occasion was a simultaneous 
trial of various agricultural implements. At a bugle signal 
giv"en by the host, a crowd of operatives, boys, girls, men and 
women, with asses, mules, cows, horses and oxen, all started 
to work in strips over the appointed field. The scene was 
instructive and peculiar. 

In the evening a banquet was given. and in reply tt, the 
toast of America, United States Commissioner Professor 
Horsford made an interesting speech in German. The toast 
to the ladies was answered by Professor Thurston in a very 
brilliant manner. At 10. 30 P. M. the party returned to 
Vienna. We gather these particulars· from an interesting 
letter in the New York Tribune. 

Herr von Horckysfeld is 72 years of age, and is celebrated 
throughout Austria for his success as an agriculturist. The 
excursion party numbered 150 persons, and were entertained 
wholly at the expense of the venerable farmer. 

•••• • 
THE USE OF ZINC. 

Although the use of zinc as a component of brass and 
similar alloys was known to the ancients, it did not, for a 
long time, meet with any use alone. In consequence, the 
production of this plentifnl metal was a limited one. At 
the beginning of the present century scarce 200 tuns of zinc 
were produced in &11 Europe,  while to.day the total produc. 
tion is at least 125,000 tuns. 

It would seem as if  zinc, on account of its low melting 
point and its relatively great power of resisting the action 
of the atmosphere, were excellently well adapted to the 
mannfacture of all sorts of things, but its brittleness reo 
stricted its use within narrow limits. In 1805 it was discov· 
ered, at Sheffield, that zinc heated to 2120 Fah. lost its brito 
tleness, and from that time forward zinc began to be u�ed 
alone, and especially for roofing ; but this use was soon 
abandoued @n account of the difficulty of fastening the 
sheets, and has been but recently renewed. For a long time 
only large masses, like weights, were cast in zinc. This use 
was not nearly sufficient to consume the quantities of zinc 
which could be obtained in Silesia, and hence, in 1826, the 
Society for the Advancement of Industry in Prussia offered 
a prize for the discovery of a use for zinc, which should 
cause an essential and generally useful increase in the con· 
sumption of the metal. 

The prize was won by Berlin. Krieger, the chief mining 
counselor, first ascertained that it was possible to cast hoI. 
low pieces as well as plates and solid masses, and he had a 
number of utensils made of zinc for his household, but did 
not extend it farther. It happened, however, that a friend of 
his, named Geiss,  who was the proprietor of an establish· 
ment for making fine iron castings, was hunting around for a 
suitable material for casting large architectural ornaments, 
and the idea struck him of employing zinc. He had now 
found

�
a material which melted at a low temperature, and 

which could be cast in molds of moist sand, which was easi. 
ly worked when cast, and which, above all--for this is of the 
greatest imp<Drtance in making very large pieces--could be 
easily soldered. Geiss, whose factory is still standing in 
Berlin, now began to experiment very zealo'J.sly. Benth 
and Schinkel also interested themselves in it, and Berlin 
very soon began to employ zinc columns, capitals, archi· 
traves,  cornices, and similar pieces of architectural work. 
The road was now brok'ln for zinc catting, and zinc founder. 
ies sprang up rapidly in Berlin and other large cities; the 
price of zinc, which had fallen to $1.50, soon rose to $4. 50 
and the production of zinc in Europe increased, as stated, 
from 200 tuns in 1808 to 60,000 tnns in 1858, and to 125,-
000 tuns at the present time. 

This rf'markable increase of productior., not being fol· 
lowed by a decrease in price, shows that the employment of 
zinc for casting objects of general use has been kept up, and 
that its use has not been limited to architecture. As soon as 
it became known that zinc could be so readily employed for 
casting, it began to be used for chandeliers and the like, 
where it served a good purpose as snbstitute for the more ex. 
pensive bronze. The introduction of this use of zinc is 
principally due to Spinn; Devaranne employed it for theater 
decorations, a use founded upon the power of polished zinc 
to reflect the light. Finally zinc was employed for making 
copies of large statues, which could thus be very cheaply 
produced. Geiss, at the very beginning, cultivated this use 
of zinc; but it first came into practical use when Hossauer 
introduced a process of depositing, upon the zinc structnres, 
a layer of copper by galvanic action. 'Vhen thus coated, 
they soon acquired the appearance of genuine bronze. This 
use of zinc is still quite general, as it enables persons of 
lllore moderate means to possess excellent works of art. 
'They are madA chiefly by Lippold and Geiss. 

At present a great variety of arti(lles are cast in zinc in 
Berlin; candlesticks and still smaller objects, chltndeliers 
.and gas brackets, statues and huge architectural pieces, 
whole monuments, and even pieces 30 or 40 feet high and 
weighing half a tun, are made of this metal. All this great 
variety can be made in the same establishment, for the oper. 
ation is exactly the same with all. If we enter a zinc foun· 
dery, we see no huge contrivances ; in the court yard we saw, 
perhaps, a copy of the colossal ., Amazon," by Kiss, as large as 
the original, or perhaps a monument 20 feet high; we enter 
the works and find very small furnaces, small crucibles ,  and 
in fact only a small space for casting. The explanation of 
this is in the ease with which zinc is soldered. Everything, 
however artistic. is cast in small pieces weighing not over 
,ten �pounds each. and then soldered together. For .all.such 

J ,itutifi, �lUtti'Ju. 
things the patterns only are kept; and when a cast is ordered 
a sand mold is made, the pieces ca�t separately, and soldered 
together and the joints finished off. In consequence of the 
small arrangements and fittings required by such founderies, 
their number in Berlin alone is quite considerable, there be' 
ing about fifty in all. The majority of them, however, com· 
bine zinc casting with bronze casting; these are the manu· 
factories of lamps, gas fixtures, and cheap substitutes for 
bronze ornaments. 

The zinc founderies,  in the narrower sense, whose chief 
productions are architectural pieces and duplicates of plastic 
works of art, employ about 300 hands. Berlin, where thi s 
industry originated and where it is conducted with truly ar· 
tistic taste, still takes the lead therein. 

--------------.� .. � ... -------------

SIMPLE TESTS FOR MINERALS. 

One of the first tests to which a mineralogist submits a 
specimen is a test of hardness. Hardness is expressed in two 
ways : By the degrees from one to ten, or by comparison with 
familiar substances, which are able to scratch it or which 
it is able to scratch; so we must begin with a 

SCALE OF HARDNESS. 

1. Talc, laminated light green variety, which is easily 
scratched by the nail. 

2. Gypsum, crystallized. Not easily scratched by the nail; 
does not scratch a copper coin. 

3. Calcite, transparent. Scratches and is scratched by a 
copper coin. 

4. Fluor spar, crystallized. Not scratched by a copppr 
coin ; does not scra�ch glass. 

5. Apatite. transparent. Scratches glass with difficulty; 
easily scratched by the knife. 

6. Orthoclase, white, cleavable felspar. Scratches glass 
easily; not easily scratched by the knife. 

7. Quartz, transparent. Not scratched by the knife. 
8. Topaz. Harder than flint. 
9. Sapphire. Harder than flint. 
10. Diamond. Harder than flint. 
With a knife, p iece of glass and a copper coin, the hard· 

ness is soon determined, and a clue to its name and value 
obtained. 

The minerals which, like quartz, are not scratched by the 
knife are s'3ldom of value· as or.es. Their principal uses in 
the arts are as ornaments, or in cutting and polishing : for 
example, diamonds, agates. beryls. garnets, topaz, tourma. 
line and corundum. The most remarkable exception to this 
is capiterite, an oxide of tin, with a hardness 6 to 7, infus· 
ible and insoluble, but which gives the blowpipe reaction 
for tin. 

Ores of metals are usually heavy; and with a small pair of 
accurate balances, the specific gravity is easily taken. Sus· 
pend the mineral freely by a horse hair, from one end of the 
beam or scale pan, and weigh : next allow it to hang freely 
in a tumbler of water and weigh again; divide its weight in 
air by its loss of weight in water, and the result is its spe· 
cific gravity. 

The acid test is also easily applied. Effervescence indio 
cates a carbonate, and is frequently some form of limestone. 
Iron ores usually dissolve in warm acid, especially if pulver. 
ized. So too most other ores of any commercial value are 
dissolved more OJ' less rapidly by acids and heat. 

GOLD AND PYRITES. 

Gold and platinum occur in the metallic state and are dis· 
solved only by aqua regia. Gold does not occur in large 
masses nor is it often crystallized. All these serve to dis· 
tinguish it from iron py rites, or fool's gold, of which so 
many specimens are sent to us for analysis. When pyrites 
are heated on charcoal before the blowpipe, they give off the 
well known sulphurous acid fumes and form a magnetic 
globule. Gold fuses. The specific gravity of gold is 15 to 
19, that of pyrites 4'5 to 5; pure gold is scratched by a cop· 
per coin, pyrites are not easily scratched by the knife. Cup. 
per pyrites, chalcopyrites, are of a darker or brass yellow 
color, not so hard as iron pyrites, and dissolve in acid with 
a green or blue color. 

TESTS FOR SOME METALS. 

When gold is dissolved in aqua regia, the solution should 
give a purple color with protochloride of tin solution. Gold 
is also precipitated by sulphate of iron as a brown powder. 

Silver dissolved in nitric acid gives a white precipitate with 
hydrochloric acid, which precipitate is  soluble in ammonia. 
Mixed with carbonate of soda and heated on charcoal before 
the blowpipe, compounds of silver give white, brilliant me· 
tallic globules. 

Lead also gives a white precipitate with hydrochloric acid, 
but it dissolves in boiling water. With bichromate of pot. 
ash or iodide of potassium, a beautiful yellow precipitate is 
formed. Its compounds are very readily reduced on char
coal. Galena often contains silver, which can only be sepa. 
rated from �he lead by an assayer. 

Very dilute solutions of iron yield dense blue precipitates 
wi.th yellow prussiate of potash. Since the acids sometimes 
contain iron, they should be tested first, and the solution 
greatly diluted. Ores of iron give characteristic black, 

SCIENTIFIC AND PRACTICAL INFORMATION. 

EFFECTS OF OPIUM. 
In China, very few physicians employ opium for therapeu. 

tic purposes, though the drug plays an important part 
through its effects upon the customs and hygiene of the na
tion. In smoking opium, the taste at first is not unpleasant; 
but as is the case with tobacco, a person must become habit. 
uated to its use. The drug is prepared in a semi·fluid state 
and has a sweet oily flavor somewhat resembling rich cream. 
Smoking the substance for the first time, not over 130 to 150 
grains per day can be us ed, as it is apt to cause violent Vel'. 
tigo, nausea, and headache. The first puffs render the 
smoker loquacious, then he becomes stupidly happy, and 
finally paleness and quick contractions of the face ensue. 
The sensations and dreams differ according to the tempera. 
reent and nervous organization of the user. A deep sleep is 
generally produced lasting from two w three hours, during 
which time the pulse is low and very feeble. The physical 
effects are loss of appetite, extreme emaciation, and, fre· 
quently, idio cy. 

THALLIUM FRO�f VESUVIUS . 
Professor Palmieri has made many spectroscopic analyses 

of the sublimations of the fumeroles, or small holes on the 
crust of the volcano of Vesuvius through which vapors es. 
cape, and finds the metal thallium in most of them. 

Thallium is the new metal discovered in 1861 by Dr. 
Crookes. In weight and appearance, it resembles lead. 
When burned in oxygen it yields a splendid green fla.me, and 
its chlorate, it is supposed, might be used in fireworks to ad. 
vantage. Thallium is found in various mineral waters; its 
sulphate is very soluble in water. 

IMPORTANT AFRICAN DISCOVERY. 
A dispatch to the New York Herald, from the exploring ex. 

pedition of Sir Samuel Baker in Africa, announces the dis· 
covery that the great lakes Tanganyika and Albert Nyanza 
are connected together, and communicate with the Nile, 
forming an inland sea seven hundred miles in length. Fur· 
ther, that vessels launched on the Nile above Murchison's 
Falls will be able to sail thence into and through the great 
lakes. This is a very important discovery, as it brings an 
immense and fertile portion of interior Africa into easy com 
mnnication with the civilized world. 

OZONE BY SLOW OXIDATION. 
If a small quantity of petroleum benzine be placed in a 

large vessel and exposed to direct sunlight for a few days in 
summer, the vessel being frequently opened and shaken. the 
air in the vessel will contain ozone. The same change will 
take place in diffused daylight, or even in the dark and nt a 
low temperature, but a much longer time is required. The 
slow evaporation seems to be the chief cause of this. 'fltis 
has been observed by Fudakowski, who published a fuE de. 
scription of the oxidizing action of this active benzine in 
the" Proceedings of the Berlin Chemical Society. " 

HOW A SURGICAL DISCOVERY WAS ACCIDENTALLY MADE. 

The Ae1,tzliche Hau,ifreund is responsible for the follow. 
ing account of the cruel misdeeds of a brutal woman leading 
to the discovery of an important method of performing pain· 
less surgical @perations. 

A wicked stepmother placed a net upon the head of her 
eleven year old step:1aughter, and compelled her to wear it 
for two weeks continucusly. On the 5th of M9rch, 1872, 
the girl, suffering with headache, was bronght to the clinic 
of Professor Dr. Dittel. Dr. Dittel made a careful exami· 
nation of the head and found a deep furrow plowed into the 
head, at the bottom of which was the elastic cord of the net, 
covered with little caruncles. The poor girl died of in. 
flammation of the cerebral membrane, and upon dissection 
it was found that not only the pericraninm but also even 
the skull bones were cut through as if with a sharp saw. 
This proved what power is exerted by elastic cords, and 
since then Dr. Dittel has employed them for cutting off tis. 
sues and removing swellings and tumors. By this gentle 
means, the patient :loes not 10S6 a drop of blood, snffers 
scarcely any pain, has no fever, and soon gets well. This 
method seems to have a great future in store for it. Many 
patients are so horrified by the sight of the dreadful knife 
that the date of their recovery is postponed by it, even if 
they do not faint quite away. 

PROGRESS OF INSTANTANEOUS PHOTOGRAPHY. 
D urin,a: the recent naval reviEW in hOllor of the Shah of 

Persia, at Portsmouth, Eng. a number of photographs were 
taken by means of dry plates, preparfd by the use of the 
salts o f  uranium, after the process of Colonel Stuart Wort. 
ley. The steam vessels in motion, views of the ships with 
the men in the act of clambering into the rigging, yachts in 
full sail, all were produced in faultless perfection by the in· 
stantaneous exposure of the plates. 

..• � . . .  ------------
LA NATURE is the title of a new French illustrated scien. 

tific weekly, published in Paris. It is edited by M. Gas to I 
Tissancl.ier, a well known litterateur and ,qa'IJant, and enters it 
field, similar to that of the English periodical of like name . 

-of popular science and the diffusion of recent and interestin ,,. 
industrial information. The journal is handsome in appea(� 
ance, and in this wise rather above the standard of Fren"h brown or red streaks on unglazed porcelain. 

Lime gives a precipitate with oxalate of ammonia. 
is precipitated with lime by sulphuric acid. 

Barium 
anewspapers ; the two numbers received 
entertaining. 

are well edted antI 

Zinc and tin are not very difficult to reduce with a blow· 
pipe, and the coatings formed give characteristic shades of 
green when moistened with nitrate of cobalt. 

If our friends, who think they have discovered a rich ore of 
SOllle sort, will take the trouble to apply the above simple 
tests, they will frequently a6certa.iu for themselves that it is 
not all gold that gUtters. 

-------------.� .. � ... -------------
NEW METHOD OF PROTECTING THE PLATES OF IRON 

SHIPS FROM CORROSION.--To prevent the corrosive action of 
bilge water upon the iron plates of iron ships, J ames Young 
has suggested and tried the use of lime, to nentralize the 
acid of the water. Actual experiment, continued for several 
months, shows that a small quantity of lime in the bilge w&· 
ter wholly prevents the corrosion of th(l iron plates. 
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A SUBSTITUTE FIJ R THE BELL CORD. 

In a recent number of the Enginem', almost two entire pages, 
with engravings, are devoted to the illustration and d�s

.
crip . 

tion of Mr. S. A. Varley's electrical contrivance for g1Vmg a 

signal from a car of a train to the enginfler of the locomo· 
tive. A bell and magnet, with a peculiar arrangement of 

levers, are employed, together with a device for indicating 

the compartment of the car where tue signal was given. 
The reading of Mr. Varley's paper probably occupied an 

hour's time of the Society of Engineers. 
. 

There mnst be a defect either in the construction of Brit

ish railwav cars or in the moral status of British passengers ; 
otherwise 'the use of the simple bell cord, so successfully em
ployed on all American cars, would long ago have been in

troduced in England. 
But it appears to be a fact, confirmed by actual experience 

On the British railways , that no sooner is a cord put on the 
cars than the passengers at once begin to amuse themselves 
hy pulling it, sounding false alarms, bringing the train to a 
halt, and producing mischief in a variety of forms. T�e 

railway companies appear to be powerless to prevent thls 

unauthorized pulling at the bell rope, and are obliged to die

card its use altogether. 
------........ . ... � .. ------

IMPROVEMENT IN BRICKS. 

M. Emile Pavy has recently devised a connected brick, or 

rather, more strictly, a mode of combining bricks, for build

ing purposes. The nature of the invention, a� s:lOwn in our �n

graving, is readily understood. In the extremltles of each brlck 

are pressed or cut do vetail mo l tises which, when the former 

are placed end to end, come together. Into these portions a 

connectino- piece of suitable form is slipped , which holds 

the brick� tightly together, mortar, at such points, being 
merely auxiliary. 

The bricks may be made either square or curved and of 
any si:;le. Th"y are well adapt,.d for constructing vaulting, 
each being formed to suit the shape of the arch and provided 
with a number of mortises proportionate to its size. The 
circular pieces may be used with advantage in the building 
of ligMhouse or oth"r towers . The Chronique de l'Ind1tstr'ie, 
to which we are indebted for our facts, says that the method 
h as been used in France to considerable extent and with ex' 
cellent results . 

- - -
NEW SAFETY PUM.P FOR SEA GOING STEAMERS. 

Quite a valuable device, j udging from what it i s  claimed 
to have dO le,  has been invented for freeing sea going 
steamers from the excess of water taken in 1'y leakage or 
through accidental inj nry. It is an attachment to the air 
pump, and consists of a pipe, of snitable dimension s, leading 
from the hold of the vessel to the top of the former and con
nected therewith with a valve. Water is taken np, through 
this conduit and on top of the air pump buckets, with every 
descent of the piston, and is discharged, with the condensed 
water and air, overboard through the usual channel. 

The inventor,Mr. Daniel Barnum,of No. 255 Halsey street, 
Brooklyn, N. Y. , claims that the entire power of the air 
pump is thus utilized to clear the %sse1, and this without 
interfering with the working of the engines. The arrange
ment has been placed in two vessels, in one of which, the 
Saratoga, after she had been pierced with quite a large 
aperture below the water line,  it was, in connection with the 
other pumps, instrumental in keeping her afloat until repairs 
conld be made. The ship in which the device was most re
cently placed is the Niagara. oithe Old Dominion company's 
line, now lying at her wharf in this city in a damaged con· 
dition, from inj uries received during a severe gale encount
ered during the passage from Bermuda to New York in 
February last. The storm, according to the statements of the 
officers, was so violent that the vessel was caused to leak 
and also to ship large qup.ntities of water, so as to excite 
serious fears as to her safety. It is stated that, with the air 
pump attachment in operation together with the usual ship 
pumps, little difficulty was found in keeping the vessel free 
from water,so that her surviving the gale is largely as cribed 
to the efficacy of the former apparatus. 

Mr. Barnum informs us 'that the device was patented as 
far back as 1858, but that he has met with much opposition 
to its introduction from the steamship owners and engineers , 
owing to their belief that it was impracticable. He con
siders the two cases above cited tq fully prove its efficiency ;  
and from the views expressed to us by officers of both ves 
sels, there appears to be cousiderable foundation for his 
claims. 

• ••• • 
IT ill stated that alloys of nickel and German silver with 

from one to twenty grains of platinum are preserved from 
oxidation, and that aluminum bronze acquires a permanen� 
brilliancy by the admixture of a small quantity of the pre· 
cious metal. 

IMPROVED PROPELLER. 

Mr. E. C. Hubbard, of Green Bay, Wis. , has recently in
vented the new pnpeller wheel illustrated herewith. The 
shaft is inclosed in a sleeve which terminates in a conical 
hub, to which are attached the curved and tape ring blac es 
shown. The sleeve is hollow, and, for the purpose of expel
ling the water more rapidly from the center ot the whp.el, is 
made tapering, or larger, at the end next the hub. The radial 
stays support the blades, and, by means of the nuts ar.d 
screws, serve to adj ust the size of the openings between 
them . 

The inventor states that the device is not designed to dis
turb or displace the water, which, on the contrary, is d!'awn 
into or clasped by the wheel, and, when ejected, forms a pow
erful resisting force. In backing the motion is reversed, and 
a vacuum created inside the wheel. The inventor claims 
that his method is more powerful than the common screw and 
has greater speed. It is stated that it can retain a certain 
rapidity with 100 pounds of steam, while a screw would re

.quire 140 pounds .  A new steam yacht, to which the inven
tion has been applied , was recently tested at the Washington 
navy yard with very successful results, being propelled 
without the least jarring and with perfect smoothness. The 
dimensions of the propeller were 22 inches length by 30 inch 
es diamete ... 

------------•• H •• � • •• __________ __ 

IMPROVED OX BOW. 
This is a patented ox bow which, it is stated, does not re

quire bending, and wh ich may be made in parts of the coun
try where timber snitable for the ordinary bow is scarce, 
without requirir.g much mechanical skill to make. 

As shown in our illustration, the neCk piece is made of 
metal with socket holes in its ends for supporting the straight 
pieces which are secured therein by means of screw bolts. 
The tenons may extend clear or only partly through the lo w
er portion, which may be either solid or hollow, and of any 
form to suit the proper curve for the neck of the ox. Any 
kind of timber for the wooden, and any suitable material for 
the metallic, portions may be employed. This is quite a 

convenient and economical device, which will doubtless be 
appreciated by farmers generally. Patented May 2·1, 1870. 
For further particulars, address the inventor, Mr. A. L. D. 
Moore, of La Grange . Fayette county, Texas. 

. 4  • . • 
A Scl'�ntlftc AlDerlcan in Prussia. 

An accid"nt occurred the other day, says the Pall Mall 
Gazette, upon the Hartz mountains, the circumstances of 
whillh, as reported, are highly honorable to a young Ameri
can concerned. This gentleman, Mr. Tatham , formed one 
of a party of s�udent excursionists from the Prussian School 
of Mines. It proved nearly dark when thE'y reached the 
chasm and looked down it. Unhappily one of the party, a 
German named Krawel, somehow lost his footing, and was 
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precipitated down the precipice, a t  the edge o f  which his 
companions were standing, into the depth below, where all 
sight of him was lost. His comrades dispersed in search of 
aid, bnt it proven too late to do anything effectual before 
night completely closed, and their dismay was increased 
great ly when they missed Mr. Tatham, who wa� supposed 
to have perished in a vain attempt to rescu e Krawel. At 
dawn the other students were on the spot with plenty of aid, 
and to their surprise saw the gleam of a fire, far belo w, in 
the chasm into which their comrade had fallen. It turned out 
that MI' '1'atham had managed to scramble dow� a

.
fter the 

fallen man by the aid of bushes and rocks, and flndmg the 
object of his search, though terribly bruised, still alive and 

partly sensible, had tended him through the night, cover · 
ing him with hid own outer clothes, and

. 
keeping u� a fire 

of sticks, both against the cold and as a SIgnal for aId from 
aboye. Although the hight down which Herr Krawell fell 
or more properly rolled, is reported to be over ZOO feet, he 
had broken no limb. and was making a good recovery at the 
last accounts,thanks to Mr. Tatham. 

------------.... �, . �  . ... ------------
PATENT I'IG FEEDER. 

This device has for its object to enforce, by physical means, 
upon the comprehension of pigs, a certain amount of neat

ness during meals, which experience has shown cannot be 

impressed upon their understandings by any source of argu

ment however cogently or logically stated, in oth er words, 

it prevents them putting their feet in the trough. It also 

aims, by regulating the supply of food, to check those hab

its of gluttony of which no hog is ahle to divest himself, and 

which as in case of the gaunt freq uenter of N,�w York 

boarding ho uses, may be traced to the chronic and unappeas

able state of internal fam ine in whicu he exists . 

Corn or other food is thrown in the receptacle, the sides of 

which are inclined in wards. Upon the bottom a dividing 
bar, having sloping sides, is placed, be Lween the surface of 

which and the lower extremities of the receiver openings are 
left closed, by movable slides. The latter can be moved up 
and down to e alarge or diminish the size of the orifices, 
through which the food passes to the tronghs. It will be ob
served that by no amount of contortion can the hog in"inu
ate himself into the latter vessels, for the reason that, through 
the outwardly inclined sides of the reservoir, a space is left 
only big enongh for him to insert his head. Food is fed out 
a s  it is wanted and is, besides, kppt in a cl!'anly condition. 
For this  useful improvement in its tabl e furniture, the por
cine family is indebted to Messrs. J. H. McElrath and L. M. 
Houghton, of Princeton ,  IlL , who patented the same Angust 
20, 1872. 

------•• H •• � . .... ________ _ 
The Palluurus. 

At a recent lecture in this city before the Nautical School, 
Dr. Thoms stated an interesting theory to account for the 
loss of the steamship City of Washington . The disaster, he 
held, was caused by a deviation of the ship's compass, occa
sioned by the electrical condition of the a tmosphere conse
quent upon the appearance of the aurora borealis during the 
voyage. He exhibited an instrument, called the palinnrus, 
employed to detect and note the variations of a ship's com
pass during a voyage. The Lapland,  which sailed from 
England only a day after the City of Wash ington , carried 
such an instrument, which showed that, during the appear
ance of the aUl'ora borealis, her compass deviated If. This 
deviation, occurring as it must have done on the City of 
Washington at the beginning of her voyage, wonld cause 
her to diverge 20 miles from her course in every hundre:1,  
and she was only 150 miles out of h(;l1' reckoning when 
wrecked. 

Some of the witnesses examined during the recent govern
ment inquiry testified that they believed that the loss of tho 
vessel was dne to deviation of the compasses, caused by 
the iron and steel of which her cargo was chiefly composed. 

---------•• H •• � .... _________ __ 
The New- Hotels or ChIcago. 

The sp1endor and large extent of the new hotels in Chicago 
may be j udged of from tp e following : '1'he Pacific hotel is 
325 feet by 186 ; the Wilton carpet, of American manufac
ture, which covers the halls, is more than a mile long ; there 
are twenty miles of wire in the house, 500 bedroom s, equal 
in size and quality from the first to the seventh floor, and 
it takes 218 servants to attend to the guests. There are six 
acres of carpeting. The whole cost  of the establi�hment 
was $1,200,000, and the fnrniture cost, besides, $400 ,000. 

The new hotel of Mr. Potter Palmer is almost ready for 
occupancy. Its cost will be $2,000,000, and it is claimed to 
be fireproof. All th e floors, b(;ams and rafters are of iron ; 
patent tile partiti.ons are used, and the marble decorations 
surpass anything of the kind in the world. 

-----_� •• H •• � . .... __ ---

CHANGEABLE PLOW POINTs.-In regard to the suggestion 
of L. L. B. , on page 383 of our volume XXVIII, P. F. B. 
writes to say that the idea has been carried Qu.t by T. Ed
munds, who has patented the invention. 
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From the FOUith Annual Report o f  Charles V. RIley, State Ent®mo!oglst 

of Mlssourt.1 

THE PERNYI SILKWORM. 
Attacu8 [Antherala]Pernyt, Guer.Men.-(Lepidoptera, BombycldlJJ.) 

This is an oak.feeding silkworm which has been intro· 
duced from northern China, and closely resembles 'llama· 
mai, published in the SCIENTIFIC AMERICAN, June 23, 1 873. 
It was named after M. Perny, a missionary who, in 1850, 
sent it to FrPIlce from Mandchouria, China. It has been 
cultIvated in Europe with better success than has attended 
the culture of yama·ma,i ; and in this country, the success 
with it has also been greater. It developes more rapidly 
than the 'llama mai, and differs essentially from that spe· 
cies in being double brooded, and in passing the winter in 
the chry salis state, like cynthia 
and our nati .e species. This 
trait gives it a great advantage 
o "er yama-mai, as not only can 
more silk beprod uced, but we can 
more easily obtain sound eggs. 
It is also less affected by con
finpment indoors. Its cocoon is 
not so valu:.ble, thougll ranking 
third best of the eight species 
treated of. 

The egg (Fig. 2, enlarged and 
natural size) is of about the 
same size, form, and color. The 
worm in the first stage i s  of a 
chocolate brown, with the tuber
cles reddl.sh and emitting red
dish bristles. In tile second stage 
it is yellowish �reen ; in the 
third and fourth it becomes 
greener , while ail very spots be
gin to show at the base of the 
anterior tUBercles. In the hst 
stage it is of a dark green with a faint reddish lateral line 
over the stigmata ; the head and legs are light brown with 
black spots, and the tr'angular anal mark is chocolate brown. 
In form and gpneral appearance it resembles yama-mai. 

The COCOlln (Fig. 2) is suspended by a cord, which does not, 
however, materially affect 
its reelinr, properties, as it 
is attached only to the loose 
outer silk. 'l'he silk is yel
lowish gray, stout, brilliant, 
and valuable. It is almost 
twice as thick as that of 
'lIama-mai, and stuffs made 
of it are said to have the 
appearance and nature of 
mixed silk, cotton, and 
wool. 

The moth (Fig. 2, female) 
bears a striking resem
blance to yama-mai, and 
vaJ ies nearly as much in 
color. The tips of the front 
wings are generally a little 
more curved ; there is less 
black about the eye spots, 
the hind wings are less pro
duced behind, so that their 
transverEe band is more in 
a line witl� that of the front 
wings, and the ground color 
is usually darker and more FIg. 2.  COC81?�:.;i.'in�gg of Poruy! 

uniform. 
In China, the species is reared in the open air in a wild 

state, and also indo')rs on cut branches kept fresh by inser
tion in vessels containing water. In this country, Mr. An
drews obtained coceons from the first br,)od (Jf worms by the 
4th of July ; the moths began to issue three weeks later ; 
copulation immediately ensued, and by the middle of Au 
gust, or about ten days from the time of laying, the second 
brood of wcrms began to hatch. He also found that the 
worms would feed on beech and sweet gum. 

-------------.� .. � . .. -------------

Au strian Railway Cars. 

The English passenger, when traveling in Austrian car
riages, will notice with little comfort the heavy rattling and 
j ingling that surrounds him, disturbing his night's rest and 
exciting his nerves in a painful degree. The cause of this is 
that but few of the means, long used in England to secure 
qUiet running, have been adopted in Austria. The panels of 
the carriages are not made as in England of wood or papier 
mache, bu� of thin sheet iron, which can never be secured in 
su.h a firm manner as to prevent shaking, and which con
ducts the sound and the heat in a more disagreeable manner 
than the for�.er materials, thus making the carriages hotter 
in the summer and colder in the winter. Besides, the frames 
con6ist in nearly all cases entirely of iron, this construction 
increasing the noise made by the moving of the chains, 
brakes, and the movable parts of the heating apparatus. 
Layers of india rubber b<>tween body and frame are seldom 
applied, and wooden disk wheels, which so greatly improve 
.the easy running of the carriages, are practically unknown 
on Austrian railways, although we notice in the exhibition 
one carriage--a hunting saloon for the Emperor-which is 
fitted with them. Finally, the bad custom has been adopted 
Of providing passenger vehicles with brakes fastened directly 
and rigidly to the body of t3e carriagp., the play of the 
springs thus ceasing at once as soon as the brake is put on. 
An unbearable and, for the health of nervous passenger�, oft
en injuriou� rattling is thus produced, against which the 

passengers of our English railways would certainly pro · 
test. Unfortunately the press of Austria is often in the pay 
of the railways, the result being that it is impossible to get 
any complaints published.-Engineering. 

--------------.� .. � . .. -------------

Phenolcyanlne. 

This new substance is derived from phenol, and appE'ars 
to me to possess consid erable interest, from the analogies it 
presents with cortain coloring matters derived from lichens,  
and inasmuch af! it may pl'rhaps throw some light on the 
constitution of indigo. It is obtained directly from phenol 
by dissolving the latter in alcohol, adding l iquid ammonia, 
and allowing the mixture to remain for some weeks in a 
partially closed flask ; but, in about fifteen days, when the 

•• 
pression. In great zenith distances, another obstacle com
bines with the increased scintillation the strong absorption 
of chemical rays by the atmosphere. 

-------------.� . .  � . .. -------------

Petrified Tree StUDJ.PS in Colorado. 

A correspondent of tbe New York Sltn, writing recently 
from Colorado, gives an account of a visit to the famous pet
rifactions existing near the residence of Judge Castello, thirty 
miles west of Pike's Peak 

Within a square of a half mile, there were thirteen of these 
petdfactions. All bnt one had been ruined by curiosity 
seekers. That one had evidently been a tree of gigantic size. 
It stood at the foot of a picturesque ledge of rocks. The 
Iltump arose from the soil to the hight of three feet, and it 

was at least ten feet in diame
ter. Though preserving the 
grain and even the color of the 
wood, it was a mass of solid 
stone. The heart of the tree 
bore a beautiful polish. The 
petrifaction was smooth and 
hard, and resembled the creamy 
whetstone that used to be so 
common in the East. It was 
more brittle, but it would sharp
en a razor or a knife as quickly 
and as well as a whetston e. 
Where the sun had baked the 
wood dry and black before it  
was turned into stone, the color 
and the almost. imperceptible 
cracks in the grain of the wood 
were perfectly preserved. Some 
of the splinters of the stump 
seemed to have been rotten be .. 
fore petrifaction, and presented 

FIG. 1. THE PERNY! MOTH, FEMALE. a remarkable appearance. They 
liquid has become a rather dark green, twice its volume of. were pure stone, but their edges were frayed, like the chewed 
water and one quarter of its volume 01 ammonia are added, end of a rattan, and the stone was so thready and limber that 
and the mixture is left to itself for about six weeks. By in some cases it might be used as a paint brush . Most, if not 
this time the liquid has taken a very fine blue tint, very all, of the tLees seem to have been spruce or pine, though the 
dark, aRd a certain quantity of phenolcyanine is found at the large stump looked like the Southern cypress. The gum or 
bottom of the vessel and adhering strongly to the glass. rosin exuded from their trunks is petrified. It sparkled in 
That which remains in solution can be collected by saturat- the sun like tiny dew drops. Occasionally, when pieces of 
ing the liquid with salt. The product is thrown on a fiIte!', the stone were cracked open, great flakes of petrified ro�in 
and the new substance dissolved . in hot alcohol or benzol, were revealed. They en crusted the wood like frosted silver. 
from which it is obtained by evaporation. 

Properties.-Thus obtained, phenolcyanine is a resinous 
substance of a very dark blue, nearly black, and showing 
metallic copper colored reflections like indigo. In alcohol, it 
forms a fine deep blue solution, in ether a reddish purple 
blue, and in benzol a reddish purple solution. Uoncentratpd 
sulphuric acid dissolves it easily, forming a bluish green 
liquid ; hydrochloric acid has little action ; and nitric acid 
forms a nitrous compound very different from picric acid. 
Phenolcyanine is very slightly soluble in water, but dissolves 
in hydrated alcohol to which ammonia is added, and this 
solution can be considerably diluted with water. These 
alkalil le solutions are deep sky blue by day, but, of a vinous 
red by night or when a flame is seen through them. Acids 
redden these solutions, and alkalies bring back the blue, as 
with litmus. Nascent hydrogen reduces phenolcyanine, and 
renders it completely colorless ; b ut when the solution re
mains exposed to the air in presence of ammonia, the blue 
color soon returns. A mixture of ferrous sulphate and lime 
does not de�troy the color of phenolcyanine as it does that 
of indigo blue ; so that the fo rmer rather resembles the 
colored d&rivatives of orcine than it does indigo. Phenol
cyanine melts very easily, and can be partially volatilized in 
purple vapor ; the remainder is decomposed, and leaves a 
porous charcoa1.-Dr. T. L. Phipson, ill Chemical News. 

------------__ .H .• � . .. ____________ _ 

Stellar Photography. 

Professor C. S. Sellack, of the Cordova University, Argen
tine Republic, says that the objects of the southern heavens 
are numerous and glorious. He has photographed some 
twenty star clusters, mOf.t of them in the constellation Argo, 
some in Cani8 Major and &orpio. Th� cluster near OarinlJ3 
Argus gave a hundred and twenty-three stars on the photo. 
graph in the most favorable night. The Pleiades, the rich
est northern group, did not yield to Mr. Rutherford more 
than forty-five stars. 

In a recent communication in the American J01£rnal, he 
states : 

The greatest difficulty in
' 
stellar photography is to make 

the image on the plate stationary during a long exposure. 
The steadiness is absolutely necessary for the production of 
circular images ; the images must be circular, because in 
el'iptically lengthened images the eye cannot fix the center 
with the sharpness required for the measurements. Em
ploying even the most perfect clockwork, the steadiness of 
the image is  affected by the eJ'ect of the atmospheric refrac
tion, by the variations in the refraction produced by disturb 
ances iu the 3,tmosphere, and by the increase of refraction de
pendent on the zenith distance. 

The photographic image of stars is circularly spread by 
prolongation of exposure ; this is principally the effect of the 
sdntillating motion of the image, not of want of definition, 
as it� amount depends on the _ state of the atmosphere. 
Bond has found the increase of the area of the image pro
portional to time. This admits the explanation of the sCintil
ating motion as consisting of transversal vibrations round 
the central position in all azimuths, and with uniform veloci
ty. When the state of the atmosphere produces a strong scin
tillating motion, the images of bright stars become very large 
by long exposures, and faint stars do not produce any 00-

-------------.� .. �-----------

NEW TOOL HOLDER FOR THE SLIDE REST . 
E. ELSMLIE SANG, C. E. 

On the ordinary upper plate, A, of the slide rest,a circlllar 

1 groove is turned for bolts to work in, for the purpose of 
fixing a round plate or turntable, B. From this turntable, a 
prism, C, projects of such a length as to suit the variety of 
work or the raising pieces that are generally used with the 
lathe. On this prism there is fitted a piece, D, which may 
be called the tool holder, with a horizontal square hole, ]], of 
sufficient s ;ze to admit the largest t urlllllg toolR that may be 
required, the tool being secured in the hole with binding 
screws in the usual manner. This tool holder is k"pt at the 
proper hight by means of a screw, F, working in a projec
tion from the tool holder, a vertical hole being made down 
one of the faces of the prism for tUs projection to pass 
througll, the point of the screw bearing on the bottom of 
this hole. It is  best to keep this supporting screw as near to 
the tool as possible. By turning this screw,F, in or out, the 
tool is raised or lowered at pleasure ; and when a o.j usted to 
the required hight, the holder is fixed in position by means 
of a binding screw, G, at the side. It will be seen that by 
this arrangement the upper sliding plate is never bent, how, 
ever securely the tool may be fastened, as the bolts which 
work in the 1. groove merely bind together two tlat surfaces.  
Then the tool may be moved horizontally t.o any required 
position without disturbing the hight, or the hight may be 
altered without otherwise disturbing the position of the tool. 
For the purpose of recording as well as assisting in placing 
the tool horizontally, the edge of the turntable is graduated. 
--English Mechanic. 

------------...... ���.� .... -----------

A GENTLEMAN who has tried it says the best way to catch 
a ra: ,  which has found its way into your room, is to lay a 
boot flat upon the fioor, close to the mold board. The rat 
will run into the boot leg for protection, when he is readily 
captured. 

• ••• •  
A SPLENDIb passenger depot is now in course of erection 

in Washington by the Baltimore and Potomac Railroad Com
pany. The building is 137 by 510 feet, and located at the 
corner of 6th and B streets 
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68 
ON THE MAN UFACTURE OF VINEGAR . 

BY PROFESSOR L. A. BUCHNER. 

Much has been said and written about the formatiun of 
acetic acid and the manufacture of vinegar, yet a few obser
vations upon the various theories and methods may be use
ful. In studying the conversion of alcohol into acetic acid, 
there is nothing more interesting than the process, first accu
rately observed by Dobereiner, where alcohol is converted 
into acetic acid by means of finely divided platinum called 
platinum sponge) or platinum black, or rather its oxidation 
by the condensed and chemically active oxygen in its pores. 
In my opinion, the simple apparatus devised by that cele: 
bra ted chemist for demonstrating this change illustrates the 
formation of a(,letic acid better and makes it more intelligible 
than the cask filled with beech shavings, whICh is used for 
the rapid forro ation of vinegar, where the dilute spirits 
trickling over the shavings are converted, by the circulation 
cf the air and a suitable temperature, into vinegar. Dober
einer's experiment must be considered as the fundamental 
experiment for representing the vinegar formation, and 
makes the operations which take place in this process very 
simple_ A suitable modification of Dobereiner's vinegar 
apparatus, which was first described and illustrated in 
Schweigger's  " Journal," vol. 63, is constructed as follows : 

Enough alcohol, diluted with 4 or 5 volumes of water is 
placed in a large beaker glass to cover the bottum to the depth 
of half or three quarters of an inch ; a strip of litmus paper is 
suspended in the beaker, being supported by a perforated 
glass cover, one end projecting above the top of the beaker 
while the other reaches to the bottom. The platinum sponge 
is placed on a little dish or watch glass, and, after being 
slightly moistened to prevent its becoming red hot, is placed 
on a glass support a short distance above the surface of the 
alcohol. 'fhe glass cover being replaced, the apparatus is 
gently warmed to cause the evaporation of the spirits. As 
soon as this is done the lHmus paper begins to redden, thus 
showing the acid formation. The alcoholic odor is first con
verted into a pleasant smell of fruit, due to DObereiner's so 
called oxygen ether, a mixture of aldehyde and acetal. In 
a short time, however, the odor of acetic acid is recognized, 
and the alcohol is soon all converted into acetic acid. 

In order to account for the role which the platinum sponge 
plays in this instructive experiment, we must recollect that 
platinum in this state has the property of condensing oxygen 
in its pores and there by increasing its chemical activity to 
such an extent that it is able to oxydize the alcohol and con
vert it into acetic acid. Dobereiner found that very finely 
divided platinum, prepared by precipitation, absorbed; on 
drying, 200 to 250 t imes its volume of oxygen �ithout com
bining with it chemically, and that it condensed it with a 
force equal to a pressure of 800 to 1 , 000 atmospheres. 

Dobereiner's experiment offers a very strong proof that the 
conversion of alcohol into vinegar is an oxydizing process 
which can take place without the presence of " mother, " of 
vinegar germs (mycoderma aceti,) or of any other organisms. 
The l:apid method of making vinegar from dilute spirits, 
introduced by Schlitzenbach, in 1823, rests entirely upon 
the same principle. The beech shavings, · owing to their 
power of absorbing and conden�ing oxygen, act in a manner 
similar to the platinum sponge, but less energetically. Be
side these, there are many other substances which act in the 
same manner, such as finely divided grape vine, grape stems, 
bits of wood charcoal, etc. , all of which condense oxygen 
and are used to convert spirituous liquors into vinegar_ In 
some countries it is cnstomary to allow cider to trickle down 
a rop a suspended in the open air to m ake vinegar of it. This 
process, no less than the Schlitzenbach process, depends on 
the actio n of the oxygen condensed on the surface of the 
decaying organic bodies_ 

Pasteur's latest experiments have proved beyond doubt 
that, in the conversion of fermented iiquors into vinegar, 
in the manufacture of wine, malt, or beer vinegar. the 
vinegar germs generated in these liquors play an essential 
paI't. But, although the mother formed exerts this power, 
it certainly does not do it as a physiological or vital act, but 
works upon the same physico-chemical ground as the plati
num sponge and the decaying vegetable fiber. Many sup
pose, with Pasteur, that, even in the rapid vinegar process, 
the vinegar is formed by gQrms or fungi, and that here too 
the shavings and charcoal act only in this way : namely, that 
mycoderma aceti are generated upon them. But this opinion 
is entirely upset by the observations made by the late Baron 
Liebig in Riemerschmied's vinegar works in Munich, which 
are among the largest and best conducted in Germany. In 
this manufactory, the dilute alcohol has no foreign substance 
added to it during the whole operation, and is acted upon 
only by the atmospheric air and the surfaces of the shavings 
and charcoal. When a fresh quantity of dilute alcohol is to 
be poured in, it is only mixed with some of the partially 
formed vinegar of the previous operation. Upon Professor 
Liebig's asking Mr. Riemerschmied about the action of my
coderma aceti in making vinegar, the latter presented him 
with a sample of beech shaving from the lowest layer of a 
vinegar generator which had been used in this way uninter
ruptedly for 25 years. No mycoderma aceti could be found 
on this shaving when viewed unil er the microscope, although 
it had become brown from the decay of the wood, but the 
structure was unchanged. This leaves nothing more to be 
wished for on the subject of the quick process in making 
vinegar. 

In the conversion of alcohol into vinegar, we have to dis
tinguish two stages in the action of the oxygen upon the 
alcohol. In the first place, the oxygen abstracts two atoms 
of hydrogen from Il! molecule of alcohol to form with it water ; 

J cirutifit �mmtan. 
the aldehyde thus formed then takes up an atom of oxygen, 
whereby it is converted into acetic acid. 

That the alcohol is not directly converted into acetic acid 
by the action of the oxygen, but that aldehyde is first formed, 
has been proved by several experiments. Dobereiner found 
that when 70 per cent alcohol was exposed to the action of 
the a:r and finely divided platinum, in his acetic acid appa
ratus above described, only long enough to begin to cause 
effervescence in chalk, and was then neutralized with pul 
verized carbonate of soda and afterwards distilled, a distil
late was obtained, from which, on mixing with much pow
dered chloride of calcium, a large quantity of an etherial 
liquid separated, which he called oxygen ether. We now 
know, from the important works of Liebig, that this 
liquid consisted principally of a mixture of acetal and 
aldehyde ; and we know, farther than that, that the 
former contains ' the constituents of ether and alcohol, and 
that, on heating it in contact with acetic acid, it is actually 
converted into acetic etber and aldehyde. In a vinegar man
ufactory, and also in the neighborhood of one, the saIDe 
etherial smell is plainly perceptible, as is noticed at first 
when alcohol is oxydized by platinum sponge ; and in vine
gar from brandy, also, there is still some acetal or so called 
oxygen ether. When such vinegar is saturated with carbon
ate of soda, and evaporated for the preparation of acetate of 
soda, the whole laboratory is filled with this etherial odor. 

w estU'ard Movement oC the Upper Atmosphere. 

To the Editor of the Scientific American : 

An explanation may be afforded of the prevailing east 
winds in the higher regions of the atmosphere, under the 
equator, in this wise : 

Let S be the snn, E the earth, and A F the atmosphere, 
the earth revolving east in the direction of the arrow. 'rhe 
atmosphere. in passing from A to B, becomes expanded by 
{he direct action of the sun's rays ; but as this expanded air 
is carried rapidly eastward by the earth's rotation, the more 
expanded portion is always eastward of the meridian ; but 
in passing further around, dnring the night and in the ab
sence of the sun's rays, through radiation, it "hrinks to its low
est limits just before sunrise, at the point, A ;  as it again 
comes under the direct rays of the sun, it begins to expand, 
and flows or falls back westward in the direction of the dot
ted line, by reason of the greater contraction and less resis-

tance in that direction, and also as affected by the earth's 
rotation eastward. The expanded particles, as they ascend 
in currents from the surface of the earth into the upper re
gions of the atmosphere, are constantly falling back of the 
meridian, the earth as it were sliding eastward under them, 
causing them to impinge westwardly. These winds thus 
move northwardly until they encounter the expanded volume 
of the atmosphere, as it is again brought around from the 
east, and continue until equilibrium becomes restored there, 
when they begin to fall, and curve toward the poles, where 
a still greater shrinkage is constantly taking place ; and as 
they move in this direction, they are carried northeastward 
or eastward, when they reach the middle latitudes, by reason 
of their equatorial momentum. 

It will be seen, therefore, that these main prevailing cur
rents of the atmosphere are put in motion, in the mode indi
cated by the unequal expansioni and contraction of the at
mosphere, as effected by the earth's rotation. 

W. L. M. 
• ••• • 

The Rij!;hts 01 Authors and Inventors. 

To the Editor of the Scientific American: 

In your issue of July 5 occurs the following sentence : 
" The invention by an individual of a new device, by which 
his fellow men are benefited, does not entitle him, by any 
process of natural right or natural j ustice, to be a monopo
list over his fellows, in respect to such article. " Believing 
that the inventor is entitled to legal protection by right, and 
hoping to see his claims advocated as much in the name of 
justice as in the nallie of expediency, I beg leave to disagree 
with you in this particular. 

What is the difference between intellectual and material 
property ? Both are the direct offsprings of labor ; both are 
beneficial to others besides the possessor ; and both have no 
existence save that which is allowed them by the law. Then 
why not accord to both the same protection under t�e law ? 
No one (unleRs it be a rank communist) will assert that the 
grain which the farmer has sown upon his own land and 
harvested by his own labor should become the common 
property of the whole community. Why ? Because the in
ner consciousness of each and every man tells him that labor 
bestowed upon an object gives the strongest title to posses
sion. If this be true, the claims of the author and the in
ventor to the proceeds arising from their respective callings 
are as incontestable as those of the farmer and the mechanic. 
After Noah Webster had pa ssed long and weary years in 
perfecting his dictionary, than which no prouder tribute to 
the genius of industry c;:,n be found in the English language, 
would justice have denied him the ownership of that great 
work ? After McCormick has devoted his time and his tal -
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ents to the inVention and the introduction of his celebrated 
reapers, the use of which adds so much every year to tho 
national prosperity, shall we say that he has no right to the 
protection which he now enjoys ? When we say this, let us 
also assert that the farmer has no right to the grain whi<lh 
he has cultivated, and the mechanic no right to the cart 
which he has constructed. 

Although intellectual property shonld stand npon the same 
foundation with material property before the law, it does 
not follow that we should make patents and copyrights abso
lute and perpetual. There are no absolute and perpetual 
rights of property. All rights of property are subordinate 
to the national welfare. The interests of our country de
mand that the ownership which a citizen acquires in lands 
and tenements shall be subject to no limitations with respect 
to time. But this does not follow where an individnal has 
obtained a monopoly over a particular article. When such 
is the Cltse, the dictates of the national well-being require 
that the monopoly shall not become perpetual. 

Roxobel, N. C. JOHN E. 'rYLER. 

• ••• • 
7'he Nat ural Rights oC Inventors. 

To the Editor of the Scientific American: 

You reiterate the declaration that the right, termed patent, 
is not a natural one, but a species of tyranny, vested in a 
patentee only by sufferance, or by expect.ancy of a j nstifia
ble return. The distinction thus made is calculated to beget 
or foster opposition to the claims of inventors. Club rooms 
long since agreed to put a limit to the bold declaration, of 
our Declaration of Independence, that " all men are born free 
and equal," a man's birth being a matter of date sometime 
after his exit from the womb of nature,and the circumstances 
of his birth being as great sometimes as the circumstance of 
having a birth. 'rhe fact is men ara not equal by birth 01' 
by force of being, but differ in endless individualities ;  and 
law at best can only seize on a few features to found a com
mon law for the government of men, and must necessarily 
leave exceptions alone. Kings and princes therefore exist 
and bear names to suit the places they create by their life 
force. The inventors are the princes of a nation, and they 
create kingdoms in the aggregate world of mind. 

To say, then, that patents are granted by sufferance, is not 
saying all. The whole proposition is : " Since nature bas 
created certain men with uncommon abilities in certain 
directions, whose efforts if properly directed tend to elevate 
and advance the common weal, it is therefore the duty of wise 
governments to direct, employ, and compensate such men 
for the common good of mankind. " 'l'nere is no savor of 
tyranny about the matter. It is simply compenbation, for 
value received, grateflllly acknowledged and so directed 
as to be paid. Not paid, it is true, as it should be, but pros
pectively provided for. 

The labor of the hand is paid for, not as a tyrannical ex
action, but as an equivalent for work done. Thought, the 
director of the million handed Briareus, is entitlel to a per
centage of one multiplied by a thousand , not by force of 
tyranny but by reason of the greater result. 

Besides, the stricture, being drawn on the brain of the 
inventor, conveys the impression that the claim of the in
ventor is piratical on the claims of common men, and leads 
public opinion to put the brand of Cain on the brow of the 
benefactor of his race. This is at varmnce with enlight
ened civil practice and j nstice. The inventor is known 
to be a different kind of character. He is not predaceous 
but benevolent ; not greedy, but indulgent. He is the fir ot 
born son of Brother Jonathan, and inherits his mother's 
weaknesses_ 'fhis son is known to be out of money often, 
out at elbows as he is out of the world he lives in. He goes 
with a lien toward the future. Old Probabilities has no 
station out or up so far as the cyclone curve on which he 
moves. It sweeps by the present into other generations. If 
the government can employ his time, brain and heart, the 
nation of a better time will respond : Amen. 

THEOPHILUS WEAVER 

Stearn Boller Experiments. 

Preparations are being made to institnte a series of practi
cal experiments at Sandy Hook, N. Y. , to ascertain the 
causes of boiler explosions. As heretofore recorded in the 
SCIENTIFIC AMERICAN, an appropriation for this purpose of 
one hundred thousand dollars, was made by the last Con
gress. The board und .. r whose auspices the experiments 
are to be conducted, consist� of General D. D. Smith, In
spector General of Steamboats, Captain Low, Mr. John 
Mushaw, Supervising Inspector, of Baltimore, and Charles 
W. Copeland, M. E. of this city. The exoeriments are 
expected to begin about August 1. Several boilers are to 
be tested and exploded,and the experiments will probably oc
cupy three months. A series of experiments are also to be 
made at Pittsbu�gh, under the supervision of General 
Smith. 

• .  e, • 
To Harden Plaster Casts. 

I make use of either a thin milk of lime or lime water, in
ste8d of ordinary water, and add to this about ten or fifteen 
drops liqnid silicate of soda for every pint of fluid used ; 
then thicken with plaster to a thick cream. Plaster thus 
prepare,] will set in about five minutes, dependent on the 
thickness of the cream. 'fhe addition of lime evidently pre
vents the formation of sulph . soda, reducing it to a caustic 
condition, and thus allowing the plaster to stand a very hot 
water, besides making it very hard. If, however, too much 
silicate is used, the soda will effervesce on the snrface, 
and spoil the shurpness of the impression. -J. F. W. ,in Den ·  
tal Oosm08. 
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We have already reached Vienna, coming through from 
Glasgow by express trains, only stopping at London a few 
hours to complete our arrangements for continental travel, 
and spending one day in Paris and a part of a day in 
Munich, en route. We found the London hotels crowded 
with strangers and WAre compelled to take private lodgings, 
paying eight shillings for two rooms-a most exorbitant 
price for London. The races and other attractions of the 
season produce, for a few weeks in each year, this immense 
influx of visitors. Calling on a few friends and making a 
few purchases, we stored such portions of our impedimenta 
as were only necessary for the transatlantic voyage ; and, in 
less than ten hours after our arrival in the great metropolis, 
we were on the rail again, and rapidly traveling toward Do
ver. We had a beautiful night and a smooth sea, and 
crossed to Calais in unusually short time. We were but 
about an hour and a half in making the passage from wharf 
to wharf. Under even these exceptionally favorable circum
stances, however, �,he experience was by no means a pleasing 
one. The steamer was mod(;rately fast, but had no other 
recommendation. Small, dirty, and crowded, without com
fortable accommodation below decks for even the small num
ber that the craft was capable of carrying, uneasy in the best 
of weather and in every way unfitted for such employment, 
these steamers are most discreditable to all concerned in 
their employment and management. We spent the greater 
part of the time, while crossing, on the forward deck ; but, 
even with so smooth a sea, the spray was continually flying 
over us and besprinkling the tarpaulins covering the bag
gage, which was there piled in a huge mass without other 
protection. We were finally driven aft among the discon
tented passengers, who clustered in those spots which were 
most protected from wind and spray. Such shameful lack 
of accommodatIOn, on an important line of travel, would 
CErtainly not be as long tolerated in the United States as it 
has been in the Dover and Calais route. There seems to be 
no certainty, even yet, that any of the well planned arrange
ments, proposed by Mr. Fowler and by other well known 
engineers, will be soon adopted. English capitalists seem to 
shrink from the expenditure of the large amount of money 
required for the ' prosecution of sllch schemes, even when 
proposed by competent engineers ; although the proposi;ion 
to construct a tunnel beneath the straits, and the even more 
chimerical plan (of Boutet) of bridging the channel, have 
met with some pecuniary encouragement. 

PARIS 

seems as gay and its people as vivacious as ever ; and, 
except the sadly marred public buildings near the Tuileries 
and the ruins of the Lo uvre, there is little to remind the 
stranger that an empire has so recently been overthrown, and 
that this great country has seen its enemies passing in 
triumph through its capit�l, leaving it in the hands of evefl 
less scrupulous domestic foes.  Still less does it seem possi
ble that the party in power and the government which it sus
tains are resting upon a most uncertain foundation, and 
that another revolution may, at almost any moment, bring 
about another succession of terrible events. 

The five months of siege and the seventy-three days of the 
reign of the commune have left their mark ; but these batt le 
scars are now rarely ob:mrved, and the greater part of them 
will soon be effaced. The loss of the library and collections 
of the Louvre, that of the splendid collection of tapestries , 
dating from the time of Louis XIV. , of the civil records and 
of some few other treasures, cannot be repaired. On the 
whole, the city has suffered far less than might have been 
anticipated, and what Theophile Gautier calls " her invinci
ble life " has already become as characteristically active and 
seemingly happy as ever. A few sad faces and a few quiet 
groups in the cafes are the only evidences, beside the ruins, 
which can be detected, of the terrible trials to which these 
people have been subjected. 

A glance at a few of the public buildings and monuments, 
a drive along the banks of the Seine to view its beautiful 
bridges, a ramble in the Jardin des Plantes, which gave an 
opportunity to see something of the wonderful zoOlogical 
collection, and a walk through the beautiful Champs E7ysees, 
furnished pleasing employment for the greater part of a 
day ; but we still found time to call at the 

ECOLE CENTRALE DES ARTS E'l' MANUFACTURES, 

to inspect the buildings, to learn something of the methods 
adopted in instruction, and to see the actual operation of the 
system in the class l'ooms and work rooms. The building is 
old, the class rooms rather dark and badly arranged, and the 
apparatus by no means what we had anticipated. The sys
tem of instruction is excellent. Our little party were unani
mously of the opinion that young Americans need not desert 
their own country to enter here. We will endeavor to visit 
the Conservc�toire on our return, and hope to see much more 
there of the French system of practical instruction. 

Eal'ly next morning, we were off for Munich, and were all 
day riding through the heart of France-a beautiful and fer
tile country. The necessity of planting trees is better recog
nized here than at home ; and, in all directions, as the train 
moved rapidly through the pleasant country bordering on 
the Marne and across to Strasbourg, long lines of flourishing 
trees indicated the position of the wagon roads or the boun
daries of the fields. At Meaux-sur-Marne is a fine cathedral, 
several centuries old, where that noble French divine, Bos
suet, officiated, and where he composed his still well known 
works. 

Just beyond Meaux, we noticed a large and neatly designed 
frame house, forming almost as remarkable a contrast with 
the general architecture of the neighborhood as the old 
cathedral would be if s�en in the heart of one of our western 
wooden cities. 

From Epernay and Chalons-sur-Marne, the road passes 
through the champagne district, where is produced all of the 
real champagne, although, it is said, far less than is drank 
as champagne in the United States. The total production is 
stated at rather less than 15,000, 000 bottles ; and, of these, 
between 3, 000,000 and 4, 000,000 are sent to the United States. 
The country beyond Chalons becomes somewhat monoto
nous. The character of this road, and of its rolling s ,ock, 
are more in consonance with American practice than the 
British. The road bed is good, but inferior to the English, 
and the carriages are, on the other hand, quite superior, be
ing well supported, finely upholstered, roomy and comfort 
able. 'fhe speed, including stops, is not equal to either that 
of British or American trains. Between Paris and Stras
bourg, it averages twenty-five miles an hour. The locomo
tives are powerful and very well built, but have, to an 
American eye, a rough and ugly appearance. Their work
ing parts are very well made, however, and their perform
ance is claimed to be satisfactory. 

S'fRASBOURG 

was reached in the evening i and thence to Munich, the 
night ride gave no opportunity of seeing the country or its 
people, until our stopping at Ulm, after su.nrise, awakened 
us, and we were able to see its fine old cathedral, to obtain 
a glance at its fortifications, and to take our first look at the 
Danube, as we crossed to the new town. The old battle 
ground of Elchingen, where Ney gained such important 
advantage over the Austrians in 1805, is very near, and 
comes in sight as the town is left behind. 

MUNICH 

was reached in time for breakfast. It is an exceedingly 
pleasant and interesting city, and its noble buildings and 
splendid historical and art collections make it one of the 
most attractive of European towns. The finest bronze cast · 
ings made in Europe are produced here, and Munich bronzes 
are the standard toward which Connecticut has so well 
approximated in producing the beautiful bronze doors of the 
Capitol at Washington. We stopped at Munich until late 
in tha evening, and found time to see the more interesting 
portions of the city, and to visit a few of the more important 
of its institutions. 

We were gratified by finding, in the public square, before 
the National Museum, and face to face with the statues of 
two Bavarian military heroes, statues of the great physicist 
Frauenhofer and of our own countryman Benjamin Thomp
son, who, having less commendable views in politics than in 
science, was compelled, during the revolutionary war, to 
leave his native New England village, and who, emigrat. 
ing to France, attained distinction and became Count Rum
ford. His extraordinary talent was well exhibited by the 
crucial experiment by which he proved the falsity of the old 
molecular theory of heat. The fact that science belongs to 
the world, and not to any province, is pleasingly exhibited 
by the erection of this statue here. 

The museum contains an extensive and extremely int!'rest
ing collection of industrial products, and of the military 
accoutrements of all ages. The collection of clocks is won
derful for its extent and variety. Two of the most remark· 
able are encased in gold and silver and mounted on stands 
of most elaborate workmanship. They were constructed by 
the clockmaker Scheiner and Eichler the goldsmith of Augs · 
burg, two hundred years ago. In several of the large cham
bers are specimens of those graceful and elaborate forgings 
which gained for the smith of two or three centuries ago 
high honors, and sometimes knighthood. Locks and keys, 
chests, images of animals, saws and various other tools, 
elegant tracery, doors and gates, and many wonderfully in
tricate shapes, which may be seen here, would puzzle the 
modern blacksmith in their reproduction. A screw vice, two 
hundred and fifty years old, precisely similar in general form 
to those which are still seen in all of our older workshops, 
but elegantly adornsd with forged tracery, was a very inter
esting object. Those ancient smiths were wonderfully skill
ful workmen. 

Among the arms, are a mitraiUeu8e model, and a breech
loading rifle, very old, but without date, and of a very cred
itable design. The former was made for Gustav Adolf, if 
the attached legend is correct. 

A visit to the Po7ytechnicum, the polytechnic school of 
Munich, will always be remembered as one of the pleasant
est events of our trip. This splendid institution is supported 
by the State. The building is more than 1, 200 feet long, of 
stone, in the later renaissance style, and beautifully adorned. 
The collections in all departments are excellent, and, in that 
of mechanics and engineering, very extensive. The space 
available in this great edifice if! already found too limited 
for twelve hundred students, and the plans are nearly com
pleted for additional buildings, although this one is not yet 
finished. 

From Munich, a continuous ride of twelve hours brings 
us to 

VIENNA, 
and the pleasing information that the United States section 
is rapidly assuming a creditable appearance encourages the 
belief that something interesting relating to it, as well as to 
the Welt-Ausstellung as a whole, may be found for the next 
letter. Our exhibitors are receiving compliments, we are 
told, from all quarters for the excellent character and the 
value of the articles which make up our modest contribution. 

R. H. T.  

T h e  Hotchkiss Revolver Cannon, 

The following is a translation, from the Revue d' Artillerie 
of June, 1873, of a report of the trial of the Hotchkiss revolver 
cannon at Satory, near Versailles, France : 

Trials were recently made at the Polygon at Satory with a 
revolving cannon invented by Mr. Hotchkiss, and destined 
for the Italian Government. These experiments were for 
the purpose of testing the mechanical value of this engine. 
The new cannon has a caliber of 1 '57 inches, and is es
sentially different from all other mitrailleuses presented 
up to this time, especially in firing a small cast iron shell 
with a percussion fuze, the effect of which must be terrible 
at long ranges. 

A complete description of this cannon will be given later. 
At this time, I shall only give some details concerning the 
ammunition used. This ammunition is an explosive projec
tile attached to an iron cartridge. The cartridge case is made 
from a tinned iron tube, soldered, with one end turned down 
to form a cup. This cup or tube is reinforced in the interior 
by two iron cups, and fixed with three rivets on a large 
washer of sheet iron, which forms the head and is designed 
to withstand the pressures of the gases, and to give a hold 
to the extractor. The priming is fixed in the center of this 
head. 

The cartridge shell will hold 3 '5 ounces of powder. A 
thick felt wad is put between the powder and the projectile. 
In the cartridges fired at Satory, th'l powder charge was 
reduced to 2 '8 ounces Austrian powder, and the room left was 
filled up with two washers of ordinary paper, placed on the 
powder and covered by a little cotton. 

The projectile has a length of two and one half calibers, 
and a portion of its length is covered with brass, having cuts 
designed to be forced into the rifling. Its weight is 17 ' 6  
ounces, and it  holds 1 '4 ouuces of  powder. The cartridge, 
loaded complete and primed, has a weight of 28'2 ounces. 

The projectile does not seem to be fastened tight enough 
in the cartridge case, as it can be taken out with a little 
effort with the hand, and it is feared that, in transportation 
of them in boxes, the projectiles might separate from the 
cartridge shells. 

To avoid all chances of accidents, the cannon revolver was 
placed in battery about 325 feet from the butt, the pro
jectiles being loaded and having their percussion fuses. 
Forty shots were fired. At the commencement of the trial, 
the fired cartridge shells did not drop out of the extractor 
regularly. This slight defect was remedied on the spot in a 
few minutes. After this, no difficulties or irregularities in 
the firing occurred. The cartridges were oiled previous to 
firing. 'fhe cartridge shells did not show any damage by 
firing, and can be reloaded and fired several times. One was 
found unsoldered, but was not broken, and acted perfectly as 
a gas check,  Rnd it could, like the others, be used again by 
being resoldered, which can be done witbout difficulty. 

Only one misfire occurred, and the same cartridge was fired 
on the third trial after missing twice. There was also only 
one misfire with fuses. Generally, the projectiles pllssed 
through the board target and exploded on striking the 
ground. Only one projectile was exploded by strikiDg the 
board of the target. One projectile broke in the barrel of the 
cannon ; but this accident should not be attributed to the 
irregular working of the fuses, because the projectiles proved 
to have been badly cast and one sided, and left very weak by 
the hole being badly one sided. 

Six shots were successfully fired in twelve seconds, by 
loading the cartridges one at a time. Then fifteen shots 
were fired in fifteen seconds in loading with cases in which 
a certain number of cartridges had been placed previously. 
The firing could be kept up for a certain length of time at 
the rate of sixty shots per minute, which gives thirty kilos 
(or about 70 pounds English) of cast iron fired in this time. 
The firing is very regular, and the sighting did not seem to 
vary to any noticeable extent. 

The projectiles exploded into 12 to 15 pieces, large enough 
to kill at a certain distance from the eX1>loding point.. The 
butt piece does not generally break, although breaking lines 
have been prepared on it. 

One inconvenience was the rapid bras sing of the barrels 
which took place during the trial. It app eared at the first 
shots, and increased rapidly. Without any doubt, it is to be 
attributed to the bad quality of the braSR from which the 
covering of the projectiles has been made. 

Generally, the mechanism of the Hotchkiss revolving can
non seems to work surely and regularly, and the ammunition 
will do good service if the projectiles are more firmly attached 
to the carriage. The projectiles are difficult and delicate to 
make, and must necessarily be expensive. This cannon will, 
without any cloubt, produce terrible effects at distances 
approaching those of field artillery, and the explosive quality 
of its projectiles assure to it a superiority over all other mit
railleuses, as its fire can be rectified by observing the explo-
sions of falling projectiles. A. JOUART, 

Capitaine d' Artillerie. 
-------------.-. . � . .. -------------

PERILS OF BALLOONING.-Frank K. King is reported to 
have made a balloon ascension from Morristown, Vermont, 
on the 4th of July. When he had risen to the hight of near
ly three miles he encountered a snow storm, which so load
ed the top of the balloon that it was driven down, and he 
laaded in a deep forest some eight miles distant. It took a 
searching party, of 500 strong, forty-eight hours to find him. 
He was discovered in a famishing and exhausted condition, 
but had sustained no other inj ury. 

-------------.�, v� . •• ____________ _ 

OF the e ight Corliss engines in the Vienna exhibition, 
two come from Switzerland, one from Belgium, two from 
Germany, and three from Austria. 
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IMPROVED CHAIN PROPELLER. 
In the novel mode of prop ulsion to which onr illustration 

refers, it is claimed that a very large amount of bucket ca
pacity is  obtained, thus allo ?iing of t.he use of a considera 
ble percentage of power, and that the action of the device is 
such that it is suitable for canal as well as for river and lake 
navigation . 

In the center of and length \Vise the boat, a channel is con
structed, at either extremity of which are placed pairs of 
grooved wheels, B, their a:-s:lt-ls passing thro llgh the vessel at 
the points represented . To these axles, by means of a belt or 
other suitable contrivance, power 
is applied to cause the rotation of 
the wheels.  Endless carriers , A, 
of w ire rope, chain, or similar 
suitable material, pass over the 
wheels and support buckets at
tached cros swise and projecting 
at right angles.  These bucketti 
are as long and wide as the chan 
nel will permit, and are arranged 
as close together as necessary for 
obtaining the greatest effect upon 
the water. Braces, C, are at·  
tached near the outward edgef 
of the buckets, and extend on to 
the carrier whereon they bear uy 
a foot piece, their object being to 
support the buckets against the 
resi8tance of the water. The 
braces are not attached to the 
carrier; so that the latter bend" 
freely around the wheels. The 
power may be of any preferred 
kind, and applied to either one or 
both wheels as desired. 

Patented through the Scienti· 
fic American Patent Agency, Dec. 
10, 1872. The inventor, Mr. John 
Neumann , is the ori;�inator of 
several other useful devic3s,  and 
attJ,ined some celebrity several 
years ago by making a finely " 
executed copper statue of 'Vash
ington , entirely with the hand 
hammer. The work was exhibi-

in a dovetail on the index plate . H, engaging with the tem
pcr screw, !' The slot represented in the dhank 01 the index 
plate serves to sec .. re it to the platform of the machine in 
the position shown in Fig. 1 .  

The index plate, H ,  is attached with the point, F ,  parallel 
to and drawn laterally by the temper screw, I, against the 
side of the presser foot, so that the needle will cuma near 
the inner corner of the angle. A set screw secures the press
er foot with its attachments to the presser bar, and the ver
tical guides are laterally adj usted by the screw, C, to regu
late the width of space between the tucks. By tnruing the 

NEUMANN'S CHAIN PROPELLEE, 
ted, but unfortunately destroyed in the old Cryst�l Palace. I temper screw, I, the horizontal guide is adjusted laterally for 
Mr. Neum ann may be addressed for further par tIcul ars at enlarging or d iminishing the width of the tucks. 
159 South 9th street, Brooklyn (E. D . ), N. Y. When all these adjustments are completed, the first tuck 

_ _  • _ is turned by hand, feeding it to the needle, in the same man· 

TUCKING ATTACHMENT FOR SEWING MACHINES. ner as any other plain sewing, until the seam is finished. 

The invention herewith illustrated is a device for form
ing and sew!ng tucks at one and the same operation .  and 
also for insuring a perfect uniformity in parallel lines, in tucks 
and in spaces between tucks, in an expeditious manner. In 
its operation, the inventor states, it folds the fabric in form 
for a tuck , regulates the tension of the material while being 
sewed, maintains its uniformity in parallel lines, and secures 
the seam, all at one and the same operation . 

I ' · 
- I t f{ . 

f. "  / t ' l ff . . 
I 

In the engravings, Fig. 1 shows the apparatus attached to 
the mac'_ine, and Figs . 2 and 3 portions separated. A is the 
preseer foot, the upper end of w dch is hollow anJ can be 
slipped on any cloth presser bar. This foot has a lateral 
arm, B, on which is an index plate ; C is the head of a temper 
screw, by means of which the vertical guides. D, are adj ust
ed laterally, Wil h reference to the presser foot. The opening 
between thetie guides Is more or less closed by means of two 
set screws, shown at E. F is the end of the horizontal 
guide, G, turned at right angles from its body and parallel 
with the side of the presser foot and vertical guid"s. The 
body of the horizontal guide is shaped as a loop, and works 

Then a piece of thin metal is shoved ;ntiide the tuck to dis
tend it to its full width, so that it will appear as standing 
on its edge. The raw edge of ' the remainder of the fabric is 
made into a roll parallel with the tuck j ust distended, and 
passed through u nder the loop of the horizontal guide, G. 
'The part of the cloth conta!ning the tuck is next drawn out 
under and then over the outside of the right angled point, 
F, under the presser foot, and thence on uutil the tuck con 
taining the guide can be introduced edgewise in the opening 
of the vertical guides, H. The machine being set in motion, 
the fabric is fed in the ordinary way to the needle ;  and when 
th e same is ended, the thin metal strip is withdrawn and in
troduced in the tuck last made. Th� cloth is  again drawn 
along until the strip or plate guide can be once more intro
duced between the vertical guides, and thus continuously un

til all the tucks are completed. 
The right angled point, F, is in the tuck, being formed and 

sewed, and the fabric is stretched over and travels parallel 
with it. The tbin plate rests in a tuck alrelldy made, stands 
edgewise in the vel tical guide opening, and travels parallel 
at all times with the point, F, thus giving two fixed parallel 
guides in combination with the needle ; thus, it is claimed, 
effecting perfect uniformit.y in parallel lines, in tucks, and 
in spaces between tucks. 

To increase or diminish the width of the latter, the temper 
screw, I.  is turned, thereby actuating the horizontal guide on 
the index plate, and moving the point, F, latenlly from or to 
the presser foot until the desired width is obtained and noted 
on the :ndex plate. The diRtance from the needle to the outer 
edge of the point, F, is the width of the tuck. To increase 
the width of space between the tucks, the temper screw, C, 
actuates the vertical guides, D, laterally t rom the needle and 

presser foot. When the desired width has been reached, it 
can be noted by the index on the lateral bar. The distance 
from the vertical guide opening to the needle is the width of 
space between tucks. The vertical guide opening can be 

closed or o pened to suit any desired thickness of stuff by 

the screw, E. T he plll.te guides are of any suitable material 

similar in thickness to the mainspring of a watch. 
The inventor claims for this device cheapness and sim

plicity, and a sample of its work forwarded to us seems to be 

very neatly and accurately made. 
Patented May 13, 1873. For further particulars regarding 

rights, etc. , address t.he patentee, Mr. Eugene Bouillon, care 

G. Lavie, Box 1,093, New Orleans, La. 
-------------.� .• � . •• -------------

IN one of the an cient Indian mounds in Oregon, examined 

by H. A. Chase, he found among a great variety of stone 

tools and implements, a hatchet ur adze of brass,  4 inches 
long, 3 inches wide at cutting edge, and 2 inch es wide at 
head. The aperture for the handle was through the side-

like a hoe. It may ha'l'e been obtained flom the wreck of 

some ancient Japanese or Chinese junk ; or possIbly have 

been made from copper and zinc, ores of which exist in this 
neighborhood-Chetko river. 

[AUGUST 2, , 1 873. 
llIacblae� Cor Charging and Dra_Ing Gas Retorts. 
A machIne for this purpose has been for some time in suc. 

cessful operation at the Dublin (Ireland) gas works. It is by 
John Somerville, of that city, and consists of improvements 
on the Best and Holden machine. 

The method of working is as follows : One man takes off 
the lids of the retorts of one row, the drawing machine moves 
opposite to one retort, sends in the rakes, at one draw brings 
out the coke, and then moves on to the next retort, and the 
charging machine comes up to the discharged retort and puts 
in the charge of coal. The scoop is made double, and forms 

t wo small scoops hinged toge
ther and diBcharging in oppo
site directiens ; so that, in turn
ing, the coals are spread well 
over the s urface of the retort 
thus utilizing the greates t 
amount of heating surface in 
the retort. As th" retorts are 
charged, the man who preceded 
the d rawing machine and took 

. off the lids now follows the 
charging machine, closing the 
retorts . T wo boys drive the 
machines, one man fil:s  the coal 
into the hopper, and another 
attends to the taking off and 
putting on of the lids or doors. 
The platforms of the mach ines 
are now altered to the level of 
the ro w of retorts to be drawn 
and charged next, and those 
operations proceed as be[" .'e. 
By these arrang-ements, the re
torts are exposed to tb e action 
of the atmosphere a much short
€!' time than in the case of hand 
labor, as the stokers generally 

" slack out " ten or I, dozen 
doors at once, and draw th em 
all before charging any, thus 
leaving the first drawn retort 
a long time to the cooling atmo
sphere, whereas with the ma
chine the retort is charged di-
rectly it is emptied, an advan . 

tage that must be appreciated by all gas engineers. The work 
of drawing and charging is done with a regu larity that can
not be attained by manual labor ; the retorts are supplied 
with the maximum quantity of coal they will take, and the 
quantity does not depend upon the caprice of a scoop driver. 
'The coke must be raked out clean and a quantity cannot be 
left in, as is often the case with manual labor when the eye 
of the foreman is not on the men . The same q u antity of 
gas is made on Saturday nights and Sundays as on any other 
day of the week, a result not often obtained with hand labor _ 

- ,.� . .. -------------
COMBINED CRADLE AND ROCKING CHAIR. 

This invention may be termed a nurse power economizer, 
in that by its aid may be utilized the force developed by 
that natural see- saw motion which nurses invariably take up 
while crooning those peculiar and musically un writable me
lodies which are supposed to act as powerful soporifics upon 
their infant chal'ges. Instead of req uirillg tb e handmaiden 
or maternal parent to oscillate on an immobile chair and, at 
the same time, by a reciprocating motion of the foot actuate 
the rocker of the cradle, in the device herewith ill uetrated 
she is provided with a rocking seat attached directly to the 
latter, to which the undulatory motion of the \Jody is thus 
transferred. 

--
The back of the chair is hinged to the seat and consequent-

ly may be folded forward thereupon. The spat is attached 
to the standard, rocker, and arm of the outer side of the 
chair ; and when the back is turned down fiat upon it, both 
together may be shoved or telescoped into the cradle through 
an opening made in the rear end and below the slats. The 
upright portions of the chair then fit snugly up against the 
foot of the cradle. Suitable stops are secured to the back 
standard to prevent the back from falling too far to the rear 
when it is opened, and similar d evice:.! keep the seat from be
ing drawn nut too far. Patented February 4, 1873, by Mr. 
Ephraim Hambuger, of Detroit, Mich. 
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AUGUST 2, 1 873.1 
BARON VON LIEBIG. 

A sketch of the life of the illustrious chemist and author, 
recently deceased at Munich , has alnady found place in our 
columns, ao that in presenting the accompanying excellent 
port.rait, reproduced from the pages of La Nature, we shall 
allude chiefly to the nature and importance of the discove
ries by which his name has been rendered for ever fam ous. 

A single ill ustration will render clear the fundamental 
idea which formed the basis of Liebig's labors in agricultu. 
ral chemistry, and which he has developed through all his 
works. A field, for example, is cultivated aud fertilized 
ov�r a pericd of five yea:;'s, and is req uired to produce suc
ceSSlve crops of potatoes, wheat, clover, wheat again, and, 
d uring the last year, oats. 'fhe potatoes and wbeat are sold ; 
the clover serves to feed an ox, which similarly finds its way 
to market. Now it is clear that the potatoes and wheat con
tain phosphates and potash drawn from the soil, and that 
the ox has formed the constituents of his bones from similar 
matter in the clover. Consequently this total amount of 
mineral substance is absolutely withdrawn from the plot of 
land and not returned. Without doubt, in hnimal manure, 
a part of the phosphates in the wheat and oats will be re
gained if the latter be consumed on the farm ; but of only a 
small fraction of the quantity will restitution be made, and 
therefore. if such a course be continut'd, the result will be 
impoverishment, and in the end sterility of 
the earth. 

Against this system of cultivation, based 
on the production of manure, Liebig waged 
systematic war, pointing out in the strong
est terms its despoiling nature, and stigma
tizing it as " vampire agriculture." Not 
content merely "'ith giving warning of the 
evil, he at once indicated a remedy, and 
first advoeated the use, as fertilizers, of 
bonl's rich in phosphates. These he found 
resisted decomposition in the soil, and pro
d uced little effect ; so he in vented a mode of 
tr.-ating them , before use with sulphuric 
acid , thus creatiug one of the l'J ost pros
perous .agricultural Industries, the fabrica
tion of supprphosphates. The results at 
once obtained were marvelous. III England, 
the turnip crop doubled, and the employ
ment of the new fertilizer became general ; 
then it came into use i n  France, then Ger
many. and finally in this country. The con
sumption of superphosphates . however, 
increasing, bones failed to afford an ade
quate supply, and then the geologists, first 
Nesbitt in England and Delanoy in France, 
searched for and found new sources in the 
mineral deposits of the earth. 

Liebig was an indefatigable worker, con
stantly ad vocating in his letters, his teach · 
ings, and his books, the necessity of utiliz
ing the lost riches in sewage and waste re
fuse. He cited the example of China, which 
sustains a vast and dense population with
out importation of any fertilizing material 
for her land, and also of Holland and AI
sace, where, by similar e r ployment of 
waste, the soil is made to give abundant 
harvests, comparing both instances with the 
prodigality of Engl ish agriculture, for thA 
sustenance of whi�h vessels constantly are 
searching the world over for guano and 
similar materials. Liebig attached much 
greater importance to the mineral matters 
in manures than to the nitrogenous consti
tuents, a view which involved him in many 
long discussions with English and French 
chem ists, in many of which the extreme po-
sition, sometimes assumed by him, he found to be untenable. 

To the precocity of Liebig's genius we have already al
luded. At nineteen years of age he was a doctor of medi
cine, and at twenty one assumed a professorship in Gie�sen 
university. Two years later he founded his celebrated labo
ratory and school, which have since formed models for simi
lar institutions throughout the world. If the motive which 
underlaid his writings can be expressed in a single sentence, 
we should say that it was the desire not only to be useful 
but to be useful immediately. Hence his works relating to 
practical agriculture, and hence the instruction written for 
the people and not for the savans. His was not the language 
of the theorist or student, addressed to his peers in learning, 
but, rather the familiar argume�t or practical views calcula
ted to interest the indifferent and forcibly enchain the atten
tion of a general public. His attempts to base organic che
mistry on the hypothesis of component radicals were not 
successful, and indeed, as Laurent remarked, seemed to be 
" the study of bodies which do not exist. " 

But where few have known the names of Kirchoff, of Bun
spn, of Mayer, and of Helmholtz, the world has talked of 
Liebig ; where the graud theories of the former need genius 
to inBure their application, his plain words l'oint the way to 
ready practice ; and even though his labors, great as they are, 
be exceeded by the greater works of his gifted countrymen, 
still Justus von Liebig, his writings and his precepts, will be 
remembered and heeded even so long as man shall seek his 
sustenance from the bosom of his mother earth. 

------------..� .. � . .. -------------

P UL VERIZED charcoal sprinkled over dressed poultry , aiter 
th(' animal heat is expelled, will preserve it from spoiling 
for SOlue time in hot weather. 

Augmentation or the Induction Spark. 
Everybody is acquainted with the experiment whieh con

sists in placing in communication the two coatings of a Ley
den jar with the two ends of the secondary wire of an induc
tion coil. The length of the spar is reduced considerably, 
but the brilliancy and noise are, on the contrary, increased. 

I wished to see the effect of large insula\ed metallic surfaces, 
placed in contact with the two ends of the secondary wire, 
the two surfaces being separated from each other, so as not 
to produce the effect of a condenser. 

For metallic surfaces I took frames having each about 
eleven square feet covered with silk, doubled with paper, 
upon which had been fixed plates of tin. 'fhe spark burst 
between two insulated points, which can be made to ap
proach or recede from each other at will. 

�o long as one or more plates of tin communicate with one 
of the poles only, the spark is in no way modified ; but so 
soon as the other pole of the secondary wire is in contact 
with the plates of tin of the same surface as the first, the 
brilliancy of the spark increases and its length diminishes. 
The inCl ease of the surface produces an increase iu the bril
liancy and the noise of the spark, and a new diminution in its 
length. If one of the metallic surfaces be greater than the 
other, the effect does not surpass that which two surfaces 
equal to the smallest produce. 

BARON JUSTUS VON LIEBIG. 
The effect of the plate becomes more sensible by th e drawing 

near of the points of the excitor, and the spark breaks out into 
a great number of tracks of fire ; but if the distance of the 
points is reduced to about one and a half inches, the effect 
of the surface seems to disappear. 

When in place of the large metallic plates, metallic wires 
or ribbons of tinsel are employed, three fourths to one 
inch in width, well insulated by means of glass supports or 
silk cords, we then obtain, by the use of equal surfaces, 
much more intense effects. Fifty-fOur yards of these metallic 
ribbons, placed in contact with each end of the secondary 
wire, making a t.otal of 108 yards, greatly increase the bril
liancy and the noise of the spark. 

The stronger the inductiou, the more marked the effect ; 
this is what I have proved lately, by means of a powerful 
apparatus, which M. Ruhmkorff has been good enough to 
place at my disposal. It is necessary to be careful, in order 
to obtain the greatest possible effect, to make t1 e two ends of 
the metallic ribbon cOlllmunicate with each point. If the 
ribbon be too long, it becomes necessary to establish a 
greater number of similar communications. 

In general the effects are the tnuch more intense when the 
insulated metallic surfaces are greater, more divided, and 
the different parts are more separated from each other. 
O. M. GuiUemin, in Journal de PhY8ique. 

-------------.� .• � . •• -------------
E1rects of Air npon the Condensation or Steam. 

The conclusions which Professor Osborne Reynolds draws 
from a series of experiments are as follows ; 

1. That a small quantity of air in st,eam does very much 
retard its condensation upon a cold surfa{ e ;  that, in fact, 
there is no limit to the rate at which pure steam will con-

dense but the power of the surface to carry off the heat. 
2. That the rate of condensation diminishes rapidly, and 

nearly uniformly as the pressure of air increases from two 
to ten per cent that of the steam, and then less and less 
rapidly until thirty per cent is reached, after which the rate 
of condensation remains nearly constant. 

4. That in consequence of this effect of a 'r  the necessary 
size of a surface condenser for a steam engine increases very 
rapidly with the quantity of air allowed to be present within 
it. 

5. That by mixing air with the steam before it is used, 
the condensation at the surface of a cylinder may be greatly 
dim:nished, and consequently the efficiency of the engine 
incrAAsed. 

6. That the maximum effect , or nearly so, will be obtained 
when the pressure of the air is one tenth that of the steam, 
or when about two cubic feet of air, at the prtlssure of the 
atmosphere and the temperature 60° F. ,hre mixed with each 
pound of steam. 

'------.� .•. � ... ------------
New Appllcatlon of Electro-Plating. 

Some three years ago, a working electro plater in London 
discovered a process by which a white metal having tin as 
it� principal ingrenient might be deposited by electricity 
upon iron and steel, as well as upon �opper and brass. Most 

of our readers kno II" that to plate steel and 
iron even with silver has hitherto been deemed 
impossible, without the intervention of cop
per as a coating ;  and the process of tinning 
thin sheets of irou so as to make them tin 
plates is a familiar one. But to cover any 
metal with tin by the use of the galvanic bath 
is new. The invention is now in . practical 
operation in Victoria street, Bumingham, 
where the Electro Stanus Company, who own 
the process, have their works. 

The sal ammoniac requisite in the making 
of tb plates, and which l.ncreases the disposi· 
tion of the iron to rust, if only thp, air can get 
at it through the tiniest of imperfection�, is 
not called for in this process. If the metal 
required to be coated should be rusty, it is 
cleansed in a bath of sul phuric acid very 
much diluted ; and when it has been immersed 
in a 'I?ot of potash and water, it is free from 
all grease. Now chemically clean, it is fit for 
the plating vat. Here, hanging by copper 
wire from the metal bus which connect the 
battery with the opposite pole, the articles to 
be plated are hung in the solution, which, 
while it is not exclusively tin, may be prac
tically regarded as tin. Immediately that 
galvanic action takes place, the article is filmed 
with the white metal, and according as it is 
desired that the coating should be thick or 
thin, the time during which it is kept in con
tact with the solution is long or short. The 
article removed, it is found that it possesses a 
dull white color that is made to acquire toler
able brightness by the application of the cus
tomary metallic brush moistened with II 
cleansing fluid. If a higher polish is req uired, 
then that may be obtained by the ordinary 
method of burnishing. The process has evi
dently a wide field of application.--The En
gineer. 

Our readers will find the description of II 
process analogous to this in the SCIEN'fIFIC 
AMERICAN of July 15, 1871 . 

. . .  
The American Paper Trade. 

During the year 1872 there were in opera-
tion in the United States 812 paper mills, 

owned by 705 firms, and of an estimated value of ,wer 
$35,000, 000. In addition to this actual value of mill pro
perty, there is to be added the usual working capital , twen
ty-two and a halt per cent of the value of the mills, thus 
making the total capital invested �n paper making through
out the country about $43,500,000. The mills lomploy 
13,420 male and 7, 700 female hands besides 922 chil
dren, or a total of 22, 042 laborers, whose wages amount 
yearly to the large sum of nearly $1 0,000, 000 dollars. Their 
1?roduct amounted last year to 3 1 7, 387 tuns, valued at 
$66,475, 825. The total number of engines running is 3,293, 
besid,)s 299 Fourdrinier and 689 cylinder machines.--Paper 
Trade Journal. 

-----------. ........ � . .... ------------

Forthcoming Exposition in Brooklyn, N. Y. 
The success of the fair held, in the very limited space gt  

the disposal of  the mltnagers, in Brooklyn last fall has  in
duced a committee of influential men in that city to announce 
It more extended display, to be held at the rink on Clermont 
avenue. Adjoining this building is the large armory and 
drill hall of the 23d regiment, and we understand that ne
gotiations are in pmgress by which these rooms lllay be 
added to the available space. 

Especial attention was bestowed last year on the forma
tion of an art gallery, and the result was one of the best 
collections of paintings ever seen in the neighborhood of 
Ne w York. It is to be hoped that the fall' will be similarly 
fortunate this year. 

It is intended that the exposition shall remain open for 
one month, cOlllmencing September 15. 

Full information can be obtained at the offices of the ex" 
position, 39 Fulton street, Brooklyn, N. Y. 
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ENGINEERING NOTES, 
[Extracts from papers read before the American Society of Civil Engineers.] 

At a recent meeting of the American Society of Civil En
gineers in this city, Mr. Joseph 'Whitney, C. E. , of Cam
bridge, Mass . ,  read a paper on the subj ect of 

LEAKAGES IN WATER PIPES. 

He stated that some years since his attention was called 
to this matter in Cambridge, Mass., where for a considerable 
period the water supply had been gradually decreasing, thus 
causing much inconvenience and insecurity in case of fire. 
In a particular house, the water scarcely rose to the second 
story at night or day. After enquiry, a series of observa
tions were m ade with siphon pipe and pNssure gage to de
termine th e cause, and were conducted in the morning, when 
the cons umption was nearly nothing. Numerous very seri
ous leaks were quickly found and closed ; and thus, without 
any increase of size in the main, an additional head of 35 
feet was secured, insuring a full supply to each house in 
the locality. By continued ex periments upon the pipes 
throughout the city, nearly two hundred leaks, of from 1 ,000 
to 2,000 gallons each per hour, were found. The necessary 
repairs were made, and thereby the average daily consump
tion per head was reduced from 85 to 35 gallons, which is 
not more than one half that in most cities. 

Leakage of this character may exist a long time without 
being known ; thus, it may start when the water is first let 
on, and the water find a passage through some blind chan
nel into the sewer ; it will not be seen at the surface unless 
that up wa�d and outward is the easiest course. 

It is quite probable that this subject concerns other cities, 
and furnishes a satisfactory reason for the great increase in 
the consumption of water, and the corresponding growing 
demand for supply, which mare or less embarrasses public 
authori ties. 

It is said that in the city of New York the consumption is 
about one hundred millions of gallons per diem ; if so, the 
speaker was sure at least fifty millions were wasted through 
unrecognized leaks into the sewers and surrounding rivers. 
In Boston, more than sever.teen millions of gallons are sup
plied, where eight millions should suffice. 

It is a fair presumption that one half these great amounts,  
being but waste, and a corresponding cost in the construc
tion and operation of "Water works may be saved : surely 
examination, complete and exhaustive, should be made to 
determine whether this is presumption or fact. 

Mr. T.  F. Rowland, M. E . .  of Greenp" int, New York, pre
sented a paper on the 

ADAPTA'rION OF MECHANICAL POWER TO THE WORK OF 
CHARGING AND DISCHARGING GAS RETORTS, 

in which it was proposed to take the coal from a pocket out
side of the retort house, size, mix, transport and deposit it 
in proper quantities in the retorts and afterwards discharge 
therefrom the resulting coke into the coke barrows. 

The apparatus consists, first, of an iron car, which trans
verses the retort house in front of a bench upon a railroad of 
twelve feet gage, and carries the mechanism for charging 
and disehiirging ; and second, a series of buckets which, sus
pended from an overhead or " pendent " railway, conveys 
coal to the charging apparatus.  The car is fourteen feet 
square, and is pr')pelled by an engine and boiler upon it. It 
carries a meter which receives coal from the buckets and 
deposits it in the chargH. The meter is a horizontal cylinder, 
di vided longitudinally into three compartments or cavities, 
such that each will contain enough coal for one retort. It 
revolves intermittently at the base of a hopper or coal pocket, 
which receives the coal from the buckets, each cavity there
in in turn being filled with coal and emptied by discharge into 
shutes, severally, in connection with the three scoops of the 
charger. These shutes are placed one above the other, and, 
as the meter revolves, are a utomatically opened and closed, 
so that the coal is discharged into each in succession. The 
edges of the meter cavities and of the throat of the coal 
pocket are armed with hard, sharp, steel blades to cut or 
cru�h fragments of coal which, lodging between the surfaces, 
might clog the machine. 

'fhe charger is a carriage travelling on the top of the car, 
transversely ; its three scoops are placed one above the other 
at distances corresponding to the vertical measure between 
the retorts ; they are D shaped, like the retorts, and have 
movable bottoms. When the scoops are filled, by a trans
verse movement of the carriage they are thrust forward into 
the retorts ; the motion being reversed, the bottoms and then 
the scoops are withdrawn : thereby the coal is deposited even
ly over the retort, and the scoops made ready for another 
charge. 

The discharger is a carriage simi lar to the charger. The 
two are placed at opposite ends of the car, and the meter 
between them. By an automatic device, three hoes or rakes 
are simultaneously thrust into three retorts, dropped until 
they rest on the retort bottoms, and then withdrawn, where
by the coke is removed and di scharged OIl to the retort house 
floor, or into coke barrows. One tier of retorts may be 
charged and the adjacent one discharged at the same, and 
in a very brief, time. 

The pendent railway consists of two single parallel rails, 
ten feet apart, suspended from the retort house roof over 
the railroad before mentioned, and connected at the ends by 
semicircular rails,  thus together forming an endless line, 
from which is suspended a series of coal buckets, attached to 
a flexible steel belt by which they are £eparated at uniform 
distances apart. '1'he belt passes around horizontal drums, 
ten feet in diameter, and placed one at each end of and 
below the line, their vertical shafts being in the center of the 
curved rails. One of these drnms is an idler ; the other, that 

at the receiving end , is in a tower outside the retort house. 
In its periphery are two openings, diametrically opposite, 
which, by two inclined chutes, are connected with a fixed 
cylindrical hopper or reservoir for coal above. The buckets 
are vertical cylinders with one half of the upper part cut 
away, so that when they are in contact with the drums their 
axial planes coincide with the periphery. The space between 
the buckets on the belt is equal to one half the circumference 
of the drums. 

When this apparatus is in motion, the buckets pass along 
the pendent railway ; their openings are brought s uccessively 
in contact with the openings of the drums, so that the coal 
conveyed by the inclined chutes from the reservoir drops 
through them, the quantity being regulated by valves in the 
chutes, worked automatically. 

The buckets have hinged bottoms to drop downward, and 
are opened when passing over the coal pocket on the car, at 
the will of the operator, by releasing a catch ; they are me
chanically closed j ust before reaching the drum, where they 
are filled. 

The coal in the yard, after passing between sizing and 
mixing rolls, is lifted to the reservoir over the drum by 
elevators, similar to those used at Messrs . Hecker's flouring 
mills in New York. 

The several parts of this apparatus can be worked inde
ppndently, and thereby accommodated to the varying demands 
likely to be made upon it. 

-------------.�' .·�. 4. __ -----------

Ancient Construction . 

Explorations at Nineveh have shown that, except for pav
ing purposes, stone rarely entered into the construction of 
the walls and buildings. They consisted of clay only, which 
had evidently been molded in the shape of bricks, and put 
together without the aid of mortar or cement of any kind. 
In the few examples in which stone was found to be em
ployed the joints were made in the same manner, that is, by 
simple j uxtaposition. Mortar and cement appear to have 
been rarely or never employed. The size of the stones was 
considerable, so that mere weight would, to some extent, 
render superfluous the employment of any adhesive sub
stance at the joints. But this was not the case with the 
bricks, which were nearly of a square form, 1 foot 4 inches 
on the sides by 2 inches in thickness. The question which 
remains unsettled is : In what degree of consist.mcy were 
these bricks at the time they were put together ? Were they 
sufficient.1y plastic to adhere together,or were they wetted be
fore being used, so as to soften the mere surfaces which were 
in contact ? Upon this supposition there would be an appre
ciable difference between the appearance of the body of the 
bricks a!ld that of the joints, which does not exist. There is 
nevertheless, a slight difference in color at these points, 
which looks like lines. The Assyrians had two varieties of 
baked bricks ; the one was regularly shaped, with parallel 
faces, and the other of a trap:"zoidal form. These latter 
were intended for arches or vaults, and the inclination of 
the sides varied with the position which the particular brick 
was intended to occupy in the curve. The dimensions 
and proportions of the Assyrian bricks differ from those of 
modern manufacture. Those employed in paving were of 
two sizes. One class was 1 foot 4 inches by 1 foot 4 inches 
by 2t inche.' in thicknes�, and the other 13 inches by 13 
inches by 4t inches thick. A peculiar feature in these old 
bricks is that they are, with few exceptions, covered with in
scriptions in the cuneiform character. T wo remarkable 
features in the construction of ancient cities were, first, 
that either the diagonals or the direction of the sides pointed 
exactly towards the cardinal points, and, secondly, the 
enormous thickness of the walls of the principal buildings. 
It is probable that astronomical reasons dictated the former 
of these, and climatic exigencies tl�e latter. In the case of 
Nineveh, there can be little doubt of this, !LS the Assyrians 
were celgbrated for their skill in astronomy, and their par
tiality for the science. The thickness of the internal walls 
is scarcely ever less than 10 feet, and that of some of the ex
ternal varies from 16 feet to 25 feet. Some consideration 
must be given to the fact, with regard to thickness of the 
walls, that the mode of building them wi th bricks merely 
dried in the sun required this dimension to be disproportion
ately great. 

In the building of their domes and vaults the Assyrians 
employed a more brittle description of brick than in their 
walls and pavements, and the joints were made by grouting 
them with semi·fluid clay. The vou88oir shape of these 
bricks prove that the theory of the arch must have been 
known at that time, and some considerable progress made 
in the preparation of artificial stones. There is no evidence 
of timber being employed as a material of construction by 
the people under notice. It was used only in small quanti
ties, and for the purposes of ornament. It seems that iron 
was altogether unkIllOwn as a constructive material. Cop
per was turned to account for the pivots or hinges of doors, 
and lead was also rendered serviceable. Enamelled bricks 
were common, and stucco was largely employed, as with us, 
for the double purpose of protecting the brickwork from the 
effects of the air, and hiding the roughness of the surface. 
There is one ceremony which appears to have existed at the 
time of the Assyrians, which is common to modern times as 
well. It is that of laying the first, or foundation, stone of a 
building. A recent French explorer, M. P. Place, discovered 
in a layer of fine sand underneath one of the monoliths of 
the gates of Nineveh, a variety of different objects in mar
ble, agate, and cornelian, which were cut and engraved, and 
were, moreover, all pierced with a hole, as if they had origi
nally formed part of a bracelet or necklace deposited at 
the laying of the stone as coins are deposited with us. While 
well versed in the practice of earthwork, brickwork,and even 
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masonry, the Assyrians were totally ignorant of the art of 
construction considered in the light of an assemblage of 
pieces of timber 01' iron. They could heap up materials so 
as to cause the structure so composed to resist any outward 
force by its sheer wei�ht or inertiF , but they knew nothing 
whatever of the distribution of pressures, or how to propor
tion a structure so that it should be equally strong in all 
parts. Both the labor and the material were too abundant 
to call for economy in either one or the other. -The Engi
neer. 

• • • • • 
SteaIn Po'Wer on the Canals, 

A correspondent, W. J. B. , of Ind. , e-xpresses his belief that 
any n:eans of propelling canal boats in which the water is 
used as a fulcrum would produce so great an agitation of the 
water as to prevent their use. He proposes two continuous 
rails on the bed of the canal, one for boats going in each di
rection. The boats are to be fitted with driving whe'lls in 
the center, with deep flanges, the axles of the wheels 
resting on frames which could be moved up and down in 
curves concentric with the main shaft of the engine. In ad
dition to the weight of the wheel, pressure on the rail might 
be given by steam cylinders which would slightly raise the 
boat in the water. The boat could be guided by rudder wheel 
with flanges, which should also work in a frame, variable to 
suit the draft of the boat. Thus both wheels could be raised 
from the rail to allow the boat to be drawn by horses in the 
ordinary way. 

" As to the power required, considering the great disadvan
tage under which horses work at the end of a long tow line, 
from the oblique direction at which the force has to be applied 
(this being also considerably augmented by the necessity of 
stAering the boat from the tow path and running it obliquely 
through the water), the boats on the Erie canal,now drawn by 
two horses at lt miles per hour, would attain a speed of 
three or four miles per hour, by the means I have suggested 
and the application of the power of six or eight horses ; and 
the cost of running canal boats,  per mile, would be one 
third of what it is now. 

But the consideration that must have the greatest weight 
is the increase of the freighting capacity of the canal. Almost 
any plan that certainly secures this must have the preference 
over all others, regardless of the cost of construction. When 
the plan I propose first occurred to me, it was seen that its 
cost would then be an insuperable objection, and, for the 
time, I let it rest ; but at last my anticipations are realized, 
and now the cost should not, in my judgment, be any objec
tion. The whole expense would not probably exceed five 
millions dollars for the entire length of the Erie canal. Gen
erally I would think it best to dl'ive piles, say 1 ,000 to the 
mile, f',r each trad{ ; and as five or six tuns is all each rnil 
would have to bear, iron of forty pounds to the yard would 
be sufficient. Five tuns would give a traction force of 1 , 000 
pounds, equal to the draft of twelve horses. My estimate of 
the power required is derived from the consideration of the 
great loss of power as usually applied in drawing boats by 
horses , and the unavoidable disadvantage of using paddle 
wheels, acting as they do a,�ainst a yielding fulcrum. One 
may "ppreciate this loss of power by walking over a ·  sandy 
road. 

A boat necessarily drives the water to some extent ahead 
of itself ; and then, if power is applied by wheels to force 
the boat forward, a depression in the water level at the boat 
must result, bringing the vessel nearer the bottom of the Ganal 
and materially increasing the draft. The boat is settled 
down into a trough, as it were, and is constantly climbing a 
hill that sinks or is driven before it. In the plan I propose, 
only the necessary swell in front of the boat is produced, and 
this is slightly reduced by the lifting of the vessel by the dri v
ing wheel being pressed down on the track on the bottom of 
the canal. " 

--------------.� . . � . .. -------------

The Work oC a Circular Sa'W, 

Ninety thousand feet of lumber were recently sawn at the 
mill of John McEwan, Bay City,Mich. , in 34t hours, besides 
slabbing for a gang, with two sets of cutting teeth, 36 in 
each set, without sharpening in any way, each tooth cutting 
more than 1,200 feet of lumber. The saw never made au 
imperfect run, and the lumber was sawn much smoother 
than by any other method. The saw in question is five and 
a half feet in diameter and No. 7 gage. This, in all proba 
bility, is the greatest feat ever performed with a saw with 
the same number of cutting points without sharpening in 
any way, so says the Lumberman'8 Gazette. This saw is 
provided with J. E. Emerson's improved bits or teeth. Their 
points are alleged to be tempered so hard that they will cut 
glass ; and they weigh less than one sixth of an ounce. The 
saw is a novelty in its way, very simple in construction, the 
bits being changed in about five to eight minutes and never 
working loose. The saw cuts six inches to each revolution, 
dropping from six to eight boards per minute. Manufac
tured by Emerson, Ford & Co. , of Beaver Falls, Pa. 

. I . , . 
THE METALS O,F THE SUN.--The latest researches by many 

distinguished physicists have shown that the following ter
restrial elements are present in the vaporous condition round 
the sun : 

1. Sodium. 6. 
2. Calcium. 7. 
3. Barium. 8. 
5. Magnesium. 9. 
4. Iron. 10. 

Chromium. 
Nickel. 
Copper. 
Zinc. 
Cadmium. 

11.  Cobalt. 
12. Hydrogen. 
13. Manganese . 
14. Aluminum. 
15. Titanium. 

--------------.� .. � . .. -------------
SELF PROPELLING FIRE ENGINES.-C. A. M. , of Ohio, sug

gests that fire engines be fittea with cylinders containing 
compressed air sufficient to run the engine till steam is got
ten up. 
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HoW" to Illlprove the Appearance of' Furniture. 

Mr. G .  J. Henkels, of Philadelphia, Pa. , suggests that 
when the polish on new furniture becomes dull it can be re
newed by the following process : Take a soft sponge, wet 
with clean cold water, and wash over the article. Then take 
a soft chamois skin and wipe it clean. Dry the skin as well 
as you can by wringing it in the hands, and wipe the water 
off the furniture, being careful to wipe only one way. Never 
use a dry chamois on varnished work. If the varnish is de
faced and shows white marks, take linseed oil and turpen
tine in equal parts ; shake them well in a phial and apply a 
very smaE quantity on a s oft rag untn the color is restored ; 
then with a clean soft rag wipe the mixture entirely off. In 
deeply carved work, the dust cannot be removed with a 
sponge. Use a stiff haired paint brush instead of a sponge. 
The cause of varnished furniture be�ming dull, and the 
reason why oil and turpentine restore its former polish, it 
will be appropriate to explain. The humidity of the atmos
phere and the action of gas cause a bluish white coating to 
collect on all furniture, and show conspicuously on bright 
polished surfaces, such as mirrors, pianos, cabinet ware and 
polished metal. It is easily removed as previously directed. 
The white scratches on furniture are caused by bruising 
the gum of which varnish is made. Copal varnish is com
posed of gum copal, linseed on, and turpentine or benzine. 
Copal is not soluble in alcohol as other gums are, but is dis
solved by heat. It is the foundation of varnish, as the oil 
is used only to make the gum tough, and the turpentine is 
required only to hold the other parts in a liquid state, and 
it evaporates immediately after its application to furniture. 
The gum then becomes hard and admits of a fine polish. 
Thus, when the varnish is bruised, it is the gum that turns 
white, and the color is restored by applying the oil and tur
pentine. If the mixture is left on the furniture, it will 
amalgamate with the varnish and become tough, therefore 
the necessity of wiping it entirely off at once. To varnish 
old furniture, it  should be rubbed with pulverized pumice 
stone and water to take off the old surface, and then var
nished with varnish reduced, by adding turpentine,  to the 
consistency of cream. Apnly with a stiff haired brush. If 
it does not look well, repeat the rubbing with pumice stone, 
and when dry, varnish it again. 

MOTHS IN FURNITURE. 
The same author says : There are two species of moths 

which infest f urniture. One is a large fly of silvery white 
color ; the worm of the same is shaped like a chestnut worm, 
and is familiarly known. It rarely infests furniture. The 
other is a small fiy of a dark drab color ; the worm is about 
one fo urth of an inch long, and tapering from the head to 
the tail. It was first observed by upholsterers about tllir
teen years ago. This fly penetra tes a sofa or chair, gener
ally between the back and seats of sofas, or under the seats, 
where the vacancy among the springs affords a safe retreat. 
It may make a lodgment in one week after the furniture 
is placed in th e house. If such should be the cas@, in two 
months the worm will appear ; and the cOlltinual process 
of procreation in a few months increases the num "'Jer to 
thousands. This moth has no season. It destroys in win
ter and summer alike, and it is kept in active life by the 
constant heat of the house. We find at the same time, in 
the same piece of furniture, the fly, the worm, and the eggs ; 
t hus showing that they are breeding and destroying all the 
time. It does not eat p ure curled hair, but fastens its 
cocoon to it, the elasti city of which prevents its being dis
turbed. The inside of furniture is used by it only for the 
purposes of propagation. The worm when ready for food 
crawls out and destroys the covering, if of weolen or plush 
material ; and falling to the carpet, destroys it. It rarely 
cuts through plush from the inside, as it is of cotton back, 
but there are instances where the worms have cut up mus
lin on the outside back of sofas. There is no protection 
against them but continual care. New furniture should be 
removed from the walls at least twice a week at this season 
of the year, and should be well whisked aU round, and par
ticularly under the seats, to prevent the fiy from lodging. 
'fhis is an effectual preventive, and the only one known. 
Cayenne pepper, Scotch snuff, camphor, turpentine, and all 
other remedies for protection from the large moth are of 
little or no avail against the furniture moths. Saturation 
with alcohol will not destroy them when in a piece of f urni. 
ture. If the furniture is infested, they may be removed by 
taking off the muslin from under the seats and off the out
side ends and backs, where they congregate most, and ex
posing to the air as m Hch as possible. , Beat well with a 
whisk or the open hand, and kill all the flies and worms 
which show themselves. This done often will disturb 
them, and may make them leave the furniture, in their de
sire to be left in quiet. When the furniture is free from 
moths and is to be left during the summer months without 
attent:on, it may be protected by camphor in small bags or 
highly concentrated patchouli. The safest way is to have 
the furniture well whisked twi ce a week. If the moths at
tack the carpet, which they will first do under the sofas and 
chairs, spread a wet sheet on the carpet and pass a hut fiat 
iron over it quickly ; the steam will effectually destroy both 
worms and eggs. If furniture is delivered in a dwelling 
free from moths, the upholsterer's responsibility ends there 
and all rests with the housekeeper, as no tradesman can tell 
whether the moth will attack it or not. There are cases 
where the furniture has been in use ten or twelve years 
before being attacked. It would be as fair to hold the tailor 
responSIble for the safety of clothing from moths as to hol d 
the upholsterer responsible for the safety of furniture. 

. . . . . 
A STATUE of General Israel Putnam, by J. R. A. Ward, is 

being cast in Philadelphia Pa. 

DECISIONS OF THE COURTS. 

United States Circuit Court---Northern District of' 
NeW" York. 

FIRE ARM P A 'l'ENT. 
THE BERDAN FIRE ARMS MANUFACTURING co. V8. E. REMINGTON & SONB. 

WOODRUFF, Judge: 

I have very grave doubts whether the so-called device described in and covered by the reissued patent upon which this Buit is brought is patenta� 
���'ecJ'roeadtri���n���¥��t:g;�i:l /t�d BS;���ir�ft��e b��[��afi���e��r t� 
rJr:�c��f�;�e�:�e:�i�ll:� �Rree:i�;� P�:1�tic;,S�ls !�s?�����h��:����� i to secure to themselves a monopoly of a curved surface on the hinge of the breech piece, which waR no feature of the invel..l tion in what were its dis-
�i�zfi�\Sf6�t!·�a;;f���tY�! iJlif:r;a�'sa�e�Pc"ei,O�� [gl ��:n!�t\ic�����tll��� similar device, whenever the hinge pin is placed so hib .1 as to raise the surface of the binge above the lin e of the barrel. Cuttinb �way an obstruction to the introduction of the cartridge did not require lUvention-it waS inevitable . But my conclusion in this case does not rest on the doubt so expressed. I find as a fact established by the evidence that Berdan was not the inventor of the curve in the hinge, which is the subject of the patent sued upon . His invention neither contained nor contemplated this feature in the breech piece . He did not contemplate placing the hinge pin so high as to render the curve necessary, nor dId he give to the mechanics who, under his partial supervision, constructed the model of his actual Invention, or the drawings from which his first gun was made, any instruction or sugges tion embracing such a curve. The making of the curve in the hinge, when that �unwas in fact constructed, resulted from a departure frOln Berdan's 
:���. b\vhheen 19�����s ��e��e���s ,w��� ���e;l:�'d ba�d t������e\���Vt�; 
;;����� 1��IJn� ������ee���:l��¥ab;u�e J�p��ru';e���i�t�r;:�nfr�gn�g: working drawings, the hinge pin was raised so high as to interfere with the insertion of the gun barrel ,  and also to interfere with the insertion of the 
�iJt[f��et tg�;�i?te t:�li�g�rt:�:c�:stJ;i��ij����e��, t��t ��ea 6'fan�rJa�'� invention, but a difficulty created oy the workmen themselves through an inadvertent error and departure trom Berdan's contemplated position of the hinge pin . In short, he contemplated raising the hinge pin [LS high as, with the hinge in the ordinary or straight surface form, was conveniently 
�f:f��ce�A�:f�t,hhaet�·��7 ���;�:i8th�;e��g� ���� ���e�l:��ddi·�:��� �t high as to create the obstruction above referred to, and they cut it away to c1�e tt�� �lr���n��i��Cttconsultetl. He was not present when its neces -
��K �idt��\ 1��erit�t�iSi¥'��;a�I��riiiatSh�e E�;���tor���i!J�� ���teain�1� it, that was done or made by the workmen without his knowledge. The bill herein must be dismissed with costs. 

H. M. Ruggles, for complainant .  
Geo. Gifford, for defendant. 

United States Circuit Court.---So uthern District of' 
NeW" York . 

BILLIARD TABLE DESIGN PATENT . 
HUGH W. COLLENDER VB. WILLIAM H. GRIFFI.;rH.-THE SAME VB. THE SAME. 

These two suits were submitted together on the same �roofs . The one 
��i! i:of;:r���r gl�� �xf:rt:�i��o�Xah1�:lfllngf��fe�1��aiget:��J ��11i��a��t;fe� with its ornamentation by carving, etc. Judge Woodruff held substantially as follows : It being shown that tables with the sides beveled Inward from the top have been known before, a patent is void which claims the design of a bil-
1�:t����1;dt��uitconstructed in order that the player may advance his foot 

It is a mere question of judgment, not �nvention, how far the bevel shall be carried, and a patent for the design Of a biiliard table is not rendered valid because a much deeper bevel is shown in it than has been used in other tables . If a pa'tent for a deSign covers the ornamentation shown in tt, it is no in· frlngement to use the principal tlgure without the ornamentation. 
A person who publishes , by way of advertisement, an engraving of an article he has on sale cannot by copyrighting it prevent others who have an equal right to sell the article from using a similar engraving in advertis-in'f��' bills of complaint dismissed with costs. 

.. � ... , ... �-------

NEW BOOKS AND PUBLICATIONS. 
INDUCTIVE INQUIHIES IN PHYSIOLOGY, ETHICS, AND ETH

NOLOGY, relating to subj ects of recent research and 
speculation. By A. H. Dana. Price $1 .25. New York : 
A. S. Barnes & Co. ,  1 1 1  William Street. 

This volume contains fifteen essays, all of which are of much literary 
merit and show great and varied powers and high mental culture. 
PRE-HISTORIC RACES OF THE UNITED STATES m' AMERICA. 

By J. W. Foster, LL.D. , Author of " The Physical Geog
raphy of the Mississippi Valley," etc. Price $3.50. 
Chicago : S. C. Griggs & Co. New York : Mason, Baker, 
and Pratt, 142 Grand Street. 

The lamented death of Dr. Foster gives a melancholy interest to this 
VOlume, which was published just before his decease. Like all his previous 
writings, it is clear and forcible iEl. style, and bears in every page evidence 
of learning and research. It is the last contribution tJ a most interesting 
branch of study from ene of the most capable of the scientific writers of 
this generation . 

Inventions Patented In Eugland by Alllerieans. 
rCompiled from the Commissioners of Patents' Journal.] 

Fron:: June 27 to July 3, 1878, Inclusive. 
CARPET.-T. Crossley, Bridgeport, Conn. 
CHAMPAGNE TAP, ETC.-W. L .  Gront , Boston, Mass. 
DISTILLING RESIN, ETC.-R. Lloyd, New Orleans, La. 
EYGINE BRAKE .-O . Griinlnger, New Y"rk city. 
FIRE ARM.-W. R. Evans, Lynn , Mass . 
INHALER.-C. D. Hunter, Marlborough, 1\iass . 
LANTERN.-A. H. Cramp (of New York city) , Willesden, England. 
LOOM.-L. E .  Ross, Providence, R. I .  
M4-KING MIDDLINGS.-G. T. Smith, Minneapolis, Minn. 
NICKEL PLATING .-H. T. Brownell, Hartford, Conn. 
PBINTING CARPETS, ETC.-T . Crossley,Bridgeport, Conn . (Two patents.) 
PROPELLER, ETC .-B. T .  Babbitt , New York city. 
REAPER, ETC .-H. Lee, BelOit, Wis .  
ROTARY PUMP.-L. Chapman, Collinsville ,  Conn . 
SEWING MACHINE; ETC.-J. Hoss, Philadelphia , Pa .  
STEAM BRAKE, ETc.-J . F. Taylor, Charleston, S. C ,  
VALVE GEAR.-J. Tesseyman e t  a l . ,  Dayton, Ohio. 
WATER COLUMN.-J. N. Poage , CinCinnati, Ohio. 

Improvement in Attaching Metal Caps to Glass, etc. 
Cecil B. Jenkins ,  New York city.-This invention for attaching caps, 

lamp tops, covers, e tc. , to glass and porcelain articles consists of one or 
more metal disks, having slots from the center hole, forming elastic projec
tions which impinge the glass or porcelain forcibly, by having the hole 
made In the disk slightly smaller than the object to which the cap or other 
artIcle is secured, and hold better than the plaster ' fastenings now in use. 
This kind of fastening is cheoper than the plaster, and it has the advantage 
of allowing the taking off the cap or other article and putting it on at any 
time, without any more labor than is required to put on any ordinary loose 
metal cap. 

Improved Whip Socket. 
James H .Young,Newburgh, N .  Y.-The obj ect of this invention is to fur

nish for wagons of all kinds an improved whip socket, which firmly grasps 
the whip therein, so that the 10B8 of whips and other annoyances ariSing 
therefrom may be prevented. Bunches of bristles extend radially from 
the circumference toward the center of the socket, leaving a suitable space 
in the center. The whip end enters easily therein and is tightly embraced 
by the bristles, which spread and offer sufficient resistance against the dis
connection of the whip from the socket till taken out by the driver. 

Improved Hunting Jacket. 
Jeal'l Garand, New York clty.-The object of this invention Is to furnish 

to sportsmen a hunting dress to which a cartridge pouch �s attached to the 
back In such a manner that the cartridges may · easily and conveniently be 
carried and taken out for the purpose of loading the gun. The pouch may 
also be detached and carried on the shoulder. The invention consists of an 
additional lining on the back, with side openings and lapels for the attaCh
Ing of the pouch, which Is constructed with a leather strap, so as to be de
tachable . 
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Improved Ash Leach. 

John W. Kernodle and Adam H.  Haun, Lebanon, Ind .-This Invention re 
stes to means for the leaching of ashes so as to secure the lye withou 
danger of fire, and consists in a metallic covered cylinder, scalloped at th 
ower end to allow the lye to flow therefrom, and a metallic inclined trough 
upon which it rests, and by which the lye is conveyed to a suitable recep 
t acle. 

Improved Lamp Chimney Supporter. 
William Mears and HenryDavies, Newport, Ky.-The object of this inven 

tlon Is to construct a device by which the globes of side and center lamp 
of railway passenger cars may be easily changed without disturbing th 
lamps, for the purpose of cleaning the same or substituting new ones With 
out delay. The invention consi, .. ts of a cylindrical tube connected bybrack 
ets to the sides or top of the car, which tube Incloses the BUding metallic 
chimney resting on the globe, and allows the same to be set to any desired 
position by means of wedge or spring clamp arrangement. 

Apparatus for Burninll( Liquid Fnel aud Generating Steam. 
William T. Schelde, Tidioute, Pa.-A cylinder of suitable size and strength 

has in its center a combustion tube. This tube is open at the bottom, and i 
partially filled with broken fire brick, or other incombustible material. TIl 
annular space between is filled with water. In the combustion tube 0 
chamber, liquid fuel, or any fuel that burns without leaving a solid ash 
is used, and is introduced through a tube by means of a force pump. Air i 
forced in through a tube which surrounds the fuel tube. The fuel and ai 
are forced into the fire chamber together and ignited. The current or cur 
rents produced are sufllcient to force the entire products of combustion up 
f-rom the bottom of the combustion tube and through the water, thereby 
generating steam. By this apparatus it is claimed that the entire heat gen 
era ted Is utilized. The Incombustible material placed In the combus,lon 
tulle tends to break the !lame and protect the tube from the effects of heat. 

Improve.] Heating Range. 
John Lawlor, New York city.-This invention consists in a certain 

arrangement of dampers and deflecting plate with reht Lion to compartm'ents at the side of the air hea.ting chambers of the range,whereby the direc_ 
tion of the curreBts of heated gases and other prodacls of combusti on may be centrolled so as to increase the temperature either in said air chamber 
or in the ovens which are supported above the body of the range proper. 

Improved Pantaloons. 
Frederick T .  Hoyt, Brooklyn, N. Y.-It is proposed, in this invention, to 

employ elastic straps on the pantaloons, at the back, for buttoning them to 
the jacket, to compensate for the increase in the length of the back when 
the wearer bends forward, and thus allow of fitting boys' pantaloons as 
nicely as those worn by older persons. 

Improved Truss Bridge. 
Daniel C. Bower, Troy, Ohio.-This invention has for its object to furnish 

an. improved bridge . The lower and upper chords are made double 
treble, or quadruple, accordlng as less or more strength is required. In the 
spaces between the strands of the chords are placed dovetailed blocks, 
through which blocks pass the vertical rods to bind the chords to each 
other . The rods also pass through triangular blocks, against which the ends 
of the braces rest. The upper ends of the t�o central braces rest against 
the central block of the upper chord, and their lower ends rest against the 
blocks of the lower chord upon the oppOSite sides of the center of said 
chord. The braces upon each siC:e of the eentral braces are plac€d parallel 
with said central braces, the upper end of each outer brace being directly 
above the lower end of the adjacent inner brace. By this construction, the 
bridge has no counter braces, and the weight is thrown from the center of 
the bridge from brace to brace to the abutments, so that the bridge cannot 
sag in the center. 

Improved Rotary Stamp Canceler. 
William Schacht, Brooklyn, N. Y.-The object of this invention is to fur

nish to brewers and others a convenient apparatus for canceling internal 
revenue and other st�mps in a quick and expeditious manner, near the cen
tral part of the 8ame. To the frame of the rotary stamp canceler is secured 
an ink receptacle ,  and below the same the inking roller. Directly above 
and paraUel with the latter is the printing roller. The ink receptacle is 
provided with a narrow outlet at its lower end, opened more or less by 
means of a slidiJJg gate. An ink distributer, of suitable material, is hung 
near to, and in contact with, the inking roller . The printing roller has side 
shoulders which, in connection with a pressure roller, carry the stamp strips 
through, so that the stamps will successively be canceled by the rotation 
of the roller. The lid has a recess slightly conical, from the inside toward 
the outside, for the insertion and adjustment of the changeable types for dates, etc . No cutting of the paper of the stamps is produced. 

Improved Lamp. 
Riverins Marsh, Flushing, N. Y.-This invention consists of a metal lamp 

top so constructed as to form an oil receiver or drip cup at the connection 
where the burner is attached, also an inverted collar for the attachment of 
the safety tube, and also a collar for attaching it to the collar or neck on the 
top of the glass reserVOir, by screWing on or- otherwise. A vent also is pro
vided for the escape of the gas, all so as to form a strong, ornamental, and 
protecting detachable metal portion for the lamp. 

Improved Binder tor Loaded Wagons and Sleighs. 
Jacob Pa:ff, Lawrenceburg, Pa.-The object of this invention is to improve 

the means now in use for binding loads of lumber, logs, raDs, and similar 
loading. The binder is placed on top of the load. The ring of a chain is 
attached to all arm and passed through the fork of the lever and around the 
load. A pivoted hook, when the lever is carried forward, now takes hold of 
the end of the chain. Then the lever Is brought back, thus bringing the 
ends of the chain together and binding the load. If the chain is too long, it 
is brought within a slot in the hook, which holds it While a new hold is 
taken by the lever. To unbind the load the arm is raised, which allows the 
ring of the chain to Slip off. When the load Is bound, the chain is held by 
the slotted hook and the arm, so that the lever is reversed, and its smaH end 
may be used for raising the arm. This improvement does away with the 
old binding pole, and may be applied in one fourth of the time. 

Improved Cooking Stove. 
George McAdams, Vevay, Ind.-The object of this invention is to furnish 

a cooking stove, constructed in such a manner that the different parts may 
be easily packed and shipped, to be mounted by any tinsmith, anti the parts 
exposed to the fire easily replaced. The oven is placed below the fire box, 
and supplied with a steady uniform heat around both sides. The invention 
consists in the combination of sheet and cast iron parts in such a manner 
that the front, back, and top plates are of cast iron, the side and bottom 
plates of sheet iron, the interior parts ,  also , being of sheet iron and cast 
iron., and connected by wedge strips of sheet or solid iron. The flues are 
arranged so that the draft carries the heat from the fire box around the 
oven and below the bottom of the same up the chlmneJ . 

ImPl'oved (jjrculating Valve fOl- Fh'e Engines. 
Charles A. Hague, Hudson, N. Y.-The case is attached to the discharge 

chamber of a fire engine by a screw, and a pipe is attached, with the suction' 
When the pressure rises in the discharge'" by the shuttlng off of the escape , the water, acting on a small valve, lifts it against a spring and acts on the 
top, thns forcing down another valve and opening a passage through which 
the water escapes frOlTI the discharge to the suCtiOIl, and thus relieves the 
pressure in the hose. The valve is held up, when not subject to water 
pressure, by a spring, and may be adjusted for different pressures or differ
ent pumps. This device Is claimed to be more instantaneous in action than 
a relief valve .  

Bracing n.nd Reintorcing IAegs of Chait'S, etc. 
George Francis Dawson, Washington, D. C .-This invention consists in a 

novel mode of bracing and reinforcing the legs of rotary chairs, by forming 
thereon heads, which are nicely jOinted together and held by a flanged plate 
at top and bottom, together with a nut on the tubular screw socket. 

Improved B oot and Shoe Sole. 
"'endell Strasser, Taylorsville, O.-This invention relates to wooden 

soled shoes, for skating or walking purposes, and consists in a peculiar 
method of applying double nails In fastening the uppers of shoes to the soles 
so as to form, practically, a metallic thread, which makes the article of 
manufacture to aU intents and purposes a sewn shoe. 
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Improved Potato Digger. 
Henry M. D owd, Saratoga Springs, a!1d W!JJis W. DowJ, Jr., North Gran· 

vill e ,  N .  Y.-An endless carrier has t e e th or fingers arranged in rOWE acro ss 
t ,  a t  suitable r.istances apal't, for taking the p 0 1  a1 Des from the scrlper and 

carrying them up so as t "  deliver them into the hopper. The scraper or 
shovel consists of a stra ight wid� plate of steel extending b o rizontal1 y 

between the sIde pieces a n d  transversely to the longitudInal direction of 
the machine, with the fron t  edge sharpened and slanting down ward con
siderably. The rear edge of the scraper has parallel bars attached to H, 
which are for allo wing the earth raised up with th e p o tatoes t o  f£<.l1  back, 
while retaining the potatoes t o  be taken by the fingers of the carrier, which 
are caused to rise up between these bars. The side pieces, t o  which the 
scraper is attached at t.he ends, are extended rearward and u �nvarJ so that 
the carri er works between them to receive all the potatoes forced u p  on 

the bars , a n d  the lower e dges constItute runners for gaging the scr.lper and 
maintaining it in the required posItion rehl tively to the carrier. By suit
able arrangeme n t  of apparatus for raising and lowering the scrap ; r  and 
carr;er, the scraper is rnised vertic-ally or very nearly so,  and maintained 
horizontal1y. The truck ,vheels are made large t o  support the frame high 
eno ugh to provide s ufficient space under i t  for the raising of the c 1rr1er 
and s craper and holding them to be tY&nsported above the ground, s o  that 
the evener, to wh ich the team is hitched, can he suspended bel ow the frame, 
and yet be high e ,lOugh to w ork prcperly. The draft is  applied directly to 
the scraper and, th rough i t  an d the suspending devices, to the tru�Jr j and. a 
chai n c o nnec tion and the mode of suspending the evener and draft bar 
allow of the raIsing and lowering of the s craper and carrier, and alsv allow 
the s craper the freedom for swingIng required while at work. 

Illll>1'oved \Vaslling lUacbine. 
Edw'n S. Bliss. Richburg, N. Y.-This invention has for its object to fur· 

nish an improved washing machine of thut class in which the cl o thes are 
washed by altern ately saturating them and passing them between raHers 
by which th� water i s  pres8ed out, carrJ ing the dirt wlth it.  The lower 
rollers revo]ve in bearings in the standards and the upper or pressure roller 
revolves i n  beari ngs wbich slide up and d i)Wn in slots in the upper part of 
the stan dards. A bar, the ends of which fit into the sl ots,  rests upon the 
tops of the b" arings. Two elastic bars are arranged above the bar and con
nected with loops,  the endS of which are pivoted to the outer sides of the 
standards. The pressure of thA spring i s  regulated by mo ving the loops out 
or in upon the projecti n g  ends of the spring bars. A guide apron or belt 
passe., around the roller.. By snitable devices the machine can be q1!ickly 
attached to and detachecl from the tub, and when attached wlU be firmly 
and securelv held. 

Improved Spinning Mnle. 
Thomas H. Rushton & Robert Touge, Bolton, Eng.-The object o f  this 

Invention Is  to simplify the gearing of hand and self acting mules for pro· 

ducing the after s tretch and for giving motion to the front roller durin!, 
the twisting at  the head ; also, to render seJf acting mules suitable for Spill· 
ning fine numbers j second]y, in un improved arrangement of mechanism 
for locking the fallers and for unlatching the " long lever," formIng parts 
of a s elf acUng mule . 

ImlH'ovement in Propelling Canal Boats. 
William F.  Miller, E a s t  W.lpole,  Ma s s . -This invention is  an improve. 

ment In the elass of canal boat propellers wherein a vertically adjustable 
whe e l  is  arran ged t o  run on the bottom of the canal, or 8 ra il lald thercon ; 
and consists in the connection of a 10calJy fixed driving gear with the rotary 
vel'ticaIIy slid ing driving sbaft of the propelling " hee} , and in the arrange
ment for throwIng the mechanism by which the w (. el is raised in and Oilt 
of gear. 

In1\>roved Boot Jacl<. 
Horace Arnot,  Barclay, Pa . .  aBsign or to himself and G.  W. Dickey, of same 

place .-The object of this inveution i s  to furnish a boot jack, whIch takes 
hold firmly of tbe boot at toe '<li d heel , and allows its easy pulling off. This 
invention consists of two jaws with in clinf'd slotted parts,  which grasp the 
heel by the action of the foot v n  a pivoted U·shapcd rod frame guided 
t.herein. 

Improve.1 Broom. 
John D .  Bell , Wattsborough , Va.-This Invcntion relates to thc construc. 

tion of b r o oms, and consists in a w o o den handle with a tapered end, and a 
tubular socket for helding broom corn, or e ther material ft.1r the bJ'ush. In 
practIce, the bu �ts of the broom corn are inserted and closely packed in 
the socket. The t a pered end of the hundle is  theu forced dowu among 
them , thus wedging them between i tself and the inner sides of the socke t .  
When t h e  br�·sh needs renewal the scre ws which are used to secure the 
socket and handle together are removed, the handle withdrawn, and the 
stumps of the c orn extracte d .  The sockct is  then refilled as bcfore. 

Improved Reversible Harrow Teeth, 
George W. Hurs t , Avon , O .-This invention consists in provid1ng a harrow 

tooth with two arms or shanks,  which. forming an a n gle with the tooth, 
are attadled on different sides of the longitudinal bar of harrow frame, and 
thus brace it  In two d i rections. 

Improved 8awing Machine. 
George Marsb all. New YorK city.-This inven tion relates to a n  improve. 

ment in the mec hanism for slIding the bearings of the saw mandrel in a 
rIppiJg and cross cutting machine j and consists in ele connection of the 
slidmg carriage and its belting with a p o w erful foot lever a n d  friction 
rollers, by which the saw can Oe moved and operated in both directions, and 
adjnsted rapi,iJy for the d , ffcrcnt p u rposes to which the machine is appli. 
cabl " .  . 

Improved Combined Scissors and Tape Line. 
Margare t  J.  Stubbings , Youngstown, O . -The object of this Invention is 

to combine the common scissors or shears with a spring tape meas ure so 
th at , by the increased convenience in handling and readines� of having both 
within reach. a very useful and p ra ctical ·instrument is  produ ced. 1"he in
vention consists in placing the center of the tape line case o n  the extended 
screw pivot of the "cissors, s o  that both i n struments can be used without 

interfering with each other . 

ImprovClI Kindling Wood Cutter. 
Nicolas Sonnichsen, Sa.n FranCisco,  Cal.-This invention consists of a 

knlIe with a handle attached to a vertical frame, w �ich i8 applied to some 
convenient place in the kitchen or other place, and has several step-like 
rests suppor ting the wood,  which is  split by til e  pressure of the knife 
upon it. 

Improved Eart" Angel'. 
Andrew Sorg & Samuel C. Bollmau, Decatur, Ind.-The object of this In· 

"V"ention is  to construct an earth b orer which serves at the same time as a 
receptacle for carrying up the gro und from the bore hole. The invention 
consists In a cyUndrieal body or receptacle, with cutting teeth at the lower 
end, whIch Is applied t o  the end o f  the bore Bhaft , and composed of two 
parts, the smaller o t" which is pivoted to t h e  larger in such a manner that by 
sui table rope connection t:'1e pIvo ted part acts against the main part, em
braCing the earth between them, t o  be lifted out . 

Improved C,rving lUaclline. 
Henri Thomas, Brooklyn, E. D., S. Y.-In this i m proved earvin g machine 

two c e n t e ring holders are employed, one for holding the pattern and the 
o ther the work,  o n  sliding b Bds ar ranged o n  quarter circular ways o n  the 
t o p  of the table, which meet each other at the middle of the bac'r of the 
table,  and diverge therefrom to the front side. Above these are the tool 
and guide 01' dictator,  which hangs vertically from their su pports in the 
free endS of h o :izontal arms which are pivo ted t.o a block over the table 
near where the ways of the holders mee t , in s ucll an arrangement that they 
traver8 B  the w orl{ and pattern in the longit udinal axes of the center hold
e��. The work and p a ttern traverse tile paths in which the tool  and guide 
s wing. s o  that the requisite motIons are obtained for the tools t o  act o n  alJ 
parts f)f any surface in the holders. D ifferent sides or surfJ.ces are pre
sented oy turnIng the work and pa ttern in the holding centers . The block 
to which tbe pattern aud tool arms are pivoted is made to  slide vertically 
on a s u p p o rt, with a screw under the con trol o f  the o perator j the arms of 
the tool and guMe are also at the c o ntrol of the attendant by means of a 
sliding block to which they are eonnectej, for being SW o.lug to move the 
t ool., as re q uir ed I n  the progress of the work ; and the bed plates of the 
center holde .. are caused to swIng forward and backwa-d on their ways by 
1\ hand scre w and a traversing nnt, to which they are suitably connected. 

Improve.1 Mop Wringer. 
James H. Newton, Paxton, Ill . -The object o f  this invention Is to fnrnlsh, 

in connecl.ion with the mop in common use,  a n  effective wringer, by which 
the cloth may be wrung dry without the use of the hands. The invention 
consists in the arrangement of the mop with rollers having spiral springs 
i n  their in terior, i n  connection with a sliding piece and strIngs , b y  which 
the mop is  drawn through the rollers and PUllbd back again for use by the 
action of the roller sprin �s.  

Improved Combined Fnrnace and .,team Generator. 
Oliver Vi ... . Ketchum, Toron t o ,  Canada.-This invention consists in a m o d e  

of producing a continnous combustion of f u e l  i n  t h e  furnace of a s team 
gen erator (after ignitIon) by forcing one or more currents of air upon i t .  
lt also consists in c onveying t h e  h e a t  and products of combm t i o n  (after 
passing through " horIzontal flame cham!>er) to the water in the boiler by 

means of a pipe construc t e d  80 as to curve up ward from the flame chamber 
above w':!.ter mark, and return below water Une, passing through the boiler 
horizontally , nd d ischarging into the water through pipe baving perfora· 
tions which increase in size and number t o wafd the end. The invention 
also consists i!1. providing the boiler on the inside with concave proj ections 
runnIng through its length o n  both sides above the pipes referred t o ,  and 
a�ove the water line, s o  th a t  the ebullitions of water above said pipes, and 
caused by escape o f  gas, are thrown back into the middle of boiler. It also 
consists in providing the dome of boiler with concave pieces of iron rest
ing one upon the other, constructed with spaces between each and between 
the sidcs of dome, to act as additional defie ctors. 

Improved Animal Trap. 
Jaeob Merchen, Brookvllle , Ind.-The obj e c t  of this invention is  to fnr· 

nish to farmers and others a mole trap, durable on account of the strong 
and subs tantial part s .  The invention conSists of two legs with a collar at 
each end, connf'cted by a strong spring of plate metal. A piece of square 
metal is  wedged between the smooth legs, so that the Slightest touch w!l1 
close the legs wIth strong force,  capturing or klUing the animal within 
reach. 

Improved Package for Canstic Soda or Alkali. 
Henry B. Hall, New York elty.-This invention "onsists of a metallic €np 

of soft iro n ,  lead foll, or lead a n d  tin, or o ther alloys of lead. 01' the metal 
known as C rooke'S patent foil ,which is  composed o f  lead and tin in strat.a , 
the lead being In the insiue and the tin on the o utside. In this the 
callstic al kali is p oured In a liquid state, and inclos e d  and sealed by a cover 
of melted resin p o ured in after the alkali has solidified but before It baS 
quite cooled, the resin being tempered to correct its  brittleness ; any other 
gummy snbstance capable of sealing the mouth of the cup airtight will 
answer a s  well . 

Improved Combined Collar and Cravat. 
Frederick D. James, Tamwor th, N. H . -This invention has for its obj ect 

to produce a simple combination of bow, cravat or neck tie,  and collar, be
i ng more particularly in tended for use on pa per or part paper collars, though 
applicable to other kinds. The invention consists In constructing the col· 
lar witn prOj ecting fiaps at  thc ends of its outer fold, for forming the base 
of thc cravat, and with a proj ecting T fiap at one end of Its tnner fold for 
t )rming the outer part of the collar, the T flap having several button holes 
t o  allow its parts to be fasteue d  t o  the same stud by which the collar is 
held to the front of the shirt . 

Impl'oved Stave Macbine. 
BeuJamin W. Warner, Rome, N.  Y., aSSignor to himself and Albert E. 

Smith, of Utica, N. Y .-This invention consists of a pail' of t .. pering and 
b eveling cutters for tapcring and beveling the e dges of the stave, combined 
with the apparatus f'" s o wing the staves from the bolts, and planing the 
sides i n  such manner as to bevel and taper the edges a t  the same time that 
the staves are sawed. 

. Improved Children's Carriage. 
Francis Snyder, New York city.-Thls Invention has for its object to fur· 

uish a combine d  perch and s pri n g  for a child's carriage, which, should the 
wheel strike an obstruction, will spring longitudinally, s o  that the body of 
thc carriage will not b e  stopped with a s udden shock. The invention con· 
sists in bending t:,e ends of the perch upward and Inward into the form of 
the letter C ,  and pivoting the same t o  the toe irons attached to the carriage 
bo dy . 

Value of Patents, 
AND HOW T O  OBTAIN THEM. 

Practical Hints to Inventors . 
ROBABL Y no Investment of a small sum of money brings a 
greater return than the expense ir .. curred in obtaining a patent 
even when the invention is but a small one. Larger inv'::'ntionlS 
arc found to pay correspendingly well. The names of Blanchard , 

Morse, Bigelo"';V, Colt, Ericsson, Howe, McCormick, HC'-c, and 
others, weo have amasfiled immense fortunes from their tnven� 

tions, are well known. And there are thousands of othe.rs who 
have realized large sums from their patents. 

More than FIFTY THOUSAND inventors have availed themselve, 
of the servIces of MUNN & Co. durIng the TWENTY·SIX years 
a�ted as solicitors and Publishers of the SCIENTIFIC AMERICAN. 

Thev stand at the head in this class of business : and theIr large corp, 
of F 1sistants, mostly selected from the ranks of the Patent Office : men '!ap· 
able of rendering the best service to the inventor, from the experience prac� 
tically obtained while examiners in the Patent omce : enables Mum; & Co. 
to do eVf>rything appertaining to patents BETTER and CHEAPER than 8!lY 
other reliable agency. 

HOW TO � . This is the closing InquIry in �-- nearly evel'y letter, descril ing 

OBTAIN some invention vhich come8 
to this omce. A positive an· 

swer can only be had by presenting a complete application for a patent to 
the Commissi.)ll.er of Patents. An applicati on con�ists (If a Model Draw
tngs , Petition, Oath, and full Specification .  Various official rules and for 
maL ties must a_ so be observed_ The efforts of the inventor to do all thiE
bU'!less himself ore generally without success. After great perplexity aud 
delay, he is usuaty glad to seek the aid of p ersons experienced in patent 
busIness, and have all the work done over again. The best plan Is to , ollcll 

proller advice at  the beginning. If the parties conSUlted are hon orable men, 
Ih 3 1nventor may sately confide hrs I deas to them they will advise whether 
th 3 1mprovement is p.-obably patentable, and will give him all the directiollb 
needfu; to protect his rights. 

How Can I Best Secul'e My Invention � 
This Is an inquiry which one Inventor naturally asks another, who has had 

some experience in obtain�g patents. His answer generally is as fpllows. 
an d c orrect · :  

C:onstruct a neat model, not over a foot In any dimension-smaller If pos·  
sIble-and send by express, prepaid, adJ.ressed to MUNN & Co.,  37  Park How, 
New York, together with a deBcription of its operation and merits. On reo 
celpt thereof, they wlll examinb the i:lventlOn carefully, and advise yon a, 
to its patentablllty, free of charge. Or, lf you have not tIme, or the mean> 
at hand, to constrllct a model, make as good a pen and ink sketO]:; of the 
Improvement as possib;e and send by mail. An answer as to the prospect 

of a �atent will be received, usually, by ret urn of ma-il. It is 80metlllles  
b£.l�t to nave a search madf> at the Patent Office.  � uch a measure often Sa\' C 
tbe cost of an apl Hcatfoll for a patellt. 

Prelhnlnary Examination. 

In order to have such search, maKe oue a wrli",ten description of the inven 
tion,  in your own wordS, and &. penCil, or pen and ink, skei"ch. Send these 

wit h the fce of $5, by mall, addre." ,d to MUNN & Co., 37 Park How, �and in 
due t lme you will receive an acknowledgment thereof, followed by a writ 
ten r�port in regard t o  t.he patentability of your improvement. This speCial 
�eai"ch is made with great care, among the models an'l patents at Washing
ton, to ascertain whether the improvement presented i3 patentable . 

Rejeeted Case ... , 
Hejected cases, or defective papers, remodeled for parties wh o have made 

applications for themselves, or through other agents. Terms m o derate 
Address M UNN & Co . , stating particulars. 

To Make an Appl ication Cor a Patt'nt. 
The applicant for a patent should furniS2 3 model of hIS lllvenUon if sus� 

ceptible of one, although somet'lmes of +-, may be d'.spensed with ; or, if  toe tnQ 
vention be a chemical production, he must fUrnish samples of t he ingredi
ents of which hiS composition �onsjsts. These should be securely packed 
the inventor's name marked <...n them, and sent by express,  prepaid. Smal 
modelS, from a distance, can often be sent. cileaper by mail. The safest 
way t o  remi t money is  by a draft, or pos at order, on New York, payable to 
the order of MUNN & Co. Persons who live in remote p a rts of the couu try 
can usually purchase dra fts from their merchan ts on lheir Nf, W  York cor· 
t'espondl:nts. 

Caveats. 
Persons desiring to file a caveat can have the papers prepared in the short 

est time, by sending s. sketch and description of the invention. The Govern · 
ment fee for a caveat is $10. A pamphlet of advice regarding applicatIons 
for patents and caveats is furnished gratis, on application by mall. Addre.s 
MUNN & Co., 37 Park Row, New Y ork. 

Reissues. 
£. rel SAue I s  granted to the Original patentee, his heirs, or the aSSignees of 

1',he entil'€. 1nterest, when, by reason of an insufficient or defectttte spec1ftca
tfon, the orIginal patent is invalid, provided the error has arisen from inad
vertence, aCCident, or mistake, wi thout any fraudulent lIr deceptive inten
tion. 

A patentee may, at  his  option, have In his reissue a sel'arate patent for 
eaeh distinct part of the Inven!1on comprehended in his original application 
by paying the required fee in each case. and compl}i�g with the other reo 
1uirements of the law, as in original applications.  Address Mum; & C g .  
3 7  PaTk Row, f o r  full particulars. 

Design Patents. 
Foreign designers and- manufacturers, who send goods t o  this c ountry 

mfl,Y secure patentB here upon their new patterns, and thus prevent o thers 
from fabricating or selling the same goods in thIS mar!...et. 

A patent for a design may be graUled to any persou, whether citizen or 
alien, for any new and original design for a manufacture. bust,  statuet  alto 
rel"f evo, or bas relief ; any new and original deSign for the prmtmg of wool 
en! Silk, cotton, or ot'1er fabrICS j any n e w  and origmal ImpreSSion, orna
mell t ,  pattern, pri!1t ,  or picture, to be printcd, painted, east, or otherwise 
plar'ed on or worked into any article of manufacture .  

Design patents a r e  e qually as important to citizLns as to foreigners. For 

fnll particulars send for pamphlet to MUNN & Co ..  37 Park Row, New York . 
For{,ign Pate n t s .  

The p opulation of Great BrHaln Is 31,ooJ,O)0 ; of France, 37,OW,OOJ : Ed· 
glUm, 5,000,000 ; Austna, $6,00:),000 ; Prussia, 40,OOtJ,O};.) ; and Russia. 70.000,000. 
Patents may be se' .. ured by American citizCllf.l i!:! all of these." count11 e s .  
Nuw is the time, v; hile busiIlCSS j s  dull at home, to take advanto ge c:f  these 
immense foreig!! fields. Mechanical improveLIent�i of all kinds are always 
in demand in ll:ul'ope. There will never be a bett,'r time than the present 
to take patents abroad. We h3.ve reliable business cennections with the 
principal capitals of Europe .  A large shar� of 0,11 the patents secured in 
foreign countries by Americans arc obtainecl throu.rrh our Agency. Address 
MUNN & Co ., 37 P�rk Row, New York. Circulars with full information on 
foreign patents, furnished free .  

Value 01" Extended Patents. 
D i d  pateutees realize t h e  fact that their inven tlOilS a r e  llkely to be more 

productive of profit during the seven years of I�xtension than the first full 

term for which their patents were grunted, we t�jnk more would avail them 
sRlves of the extensiull privilege . Patent3 gra'lted prior to 1851 may be ex
tended for seven years, for tlle benefit of the llventor, or of llis he:irs in. case 
of the decease of the former, by due applicati )ll to the Patent Omce, ninety 
days before the termiilation of the patent. The exJ;endcd Mme inures to 
the benefit of the invlmtor, the assigll e e 3  u·lder thE first term having no 
r!ghtB. n nder the extenSion, except by special agreemllnt. The Government 
fee for an extension is $100, and. it is  nec('ss;UJ tuat good profeSSional service 
be obtained to conduct the business hef,'re the Patent Omee. Full Informa ·  
t,ion as to extensionb muy be h a d  by add nso; ng MUNN & Co . . 37  Park go w .  

Trademarks. 
Any person or firm domIciled in the United States, or any firm or corpora

tion re�ldlllg in any foreign country where SImIlar prlvlleges are extende d  
t o  cItizens o f  the United States, may register their designs and obtain pro · 
tection. '1'h1s is very important to manufacturers in this country, and equal

ly so to foreigners. For full particulars address MUNN & Co., 87 Park Row 
New York . 

Canadian Patents. 
On t h e  Ilrst of September, lSn, t h e  new p a t e n t  l a w  of Canada w e n t  i n t o  

force, a n d  patents a r e  now granted to ci tizens of t h c  United States on the 
same favorable terms a s  to citizens of the Dominion. 

In order to apply for a patent In OaD�da, the applican t must furnish 8 
model, speCification and duplicate dra wings, substantially the sarue as in 
applying for an American patent. 

The patent may be taken out either fo" five year8 (goverument fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $60) . 

The five and ten year patents may b3 extended to the term of fifteen years 
r!w formalities for extension are si�nple and not expel�8tve. 

American inventions, even 1t already patented in this coun try, can be 
patented in Canada provided the American patent is not more than one year 
old. 

AU persons who desire to take ont patents In Callada are requested to 
commun�cate with "MUNN & Co., 37 Park Row, N. Y.) who will give pro:mpt 
attention to the busincss "nd fur'lish full instructIon.  

Copies 01" P a f ents. 
Persons desiring any patent rssued from 1&36 to Novemher 25, 1867, can be 

supp lied with official ( o pies at a reasonahle costt t h a  price depcnC'lng upon 
the extent of drawings and length of s pwi 1cation. 

Any patent issued smee November 27, l.Qn, at whi ,h time the P�tent omce 
comm�nced printing the drawings and spe �iticatibns, ma.y be had. Uy remi t 
ting to this office $1. 

A copy of the claims Of any pa tent lamed since 1836 w!l1 bc furnished 
for $1 .  

When ordering copies, please t o  remit J O I'  the same a s  above, and state 
name of patentee, title of inVentIOn, anti date Of patellt. Address .MUNN 

& Co., Patent SoliLit®rs , 37 Park Row. New Yorl{ city. 
MUNN & Co. will be h&ppy to sce Invent"Jrs in pers o n ,  at  their Office , 01' to 

advise them by lett�r. In all cases, they lI'.ay expect an hones!. op nion. Fo!' 

duch consultations, opinions and adVice , no charge t8 made. Write p laIn ly 
do not use penCil, nul' pale ink ; be brier. 

All busIness committed to our care , a'ld all conS'lltatiolls, are kept secr'et 
and 8trictly confidential. 

In all matters pertaining to patents. such as conducting interferences , 
procuring extenSions, drawing assignm mts. examinati ons into the valld1ty 
of patents, etc., special care and attention is given. For info!:matiofl, and 
for pamphlets of illBtrn.Uon and advice 

Addl'ess 

llHfNN & ('0., 
PUBLISHERS B C lEN d F I C  A MERICAN, 

37 Park Row, New YOl'k. 
OFFJ(;E IN W ASRINGTON-Corner F and 7th streets, opposite 

Patent v1ll�d 
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rousiutS!l and �tr�nnn1. 

The (Jhar�e TOr In.ertion under this head i8 $1 a Line. 

The Fagin FJ ou� M ill , Newark , New Jersey, 
has been purchased by M r si:!l's . F. G .  t V  1 .  N .  V a n  VICH, 
of New York, for a Mnlt Hon's e .  An t he Machin " ry is for 
Sale-nearly n e w ,  H lld i n  perfe c t  order-being one 500 
H orae Power Eng nc, with Condenser and 25 ton Fly 
Wheel , made by Hewes & Phi lips,  and has given best re· 
suIts ever at tained, making Flour with 18j( lbs. coal to 
the barrel. Also,  20 Runs French B urrs , ID:.tde by Baxter 
& Co . ,  of Chicago, 4 ft. G i n .  diameter-l Corn Mill, made 
by John T. Noye, 36 i n . -8 Smut Machines-4 Fagin Brush 
Smutters-4 Trimmer Separators-6 Bran Dusters-l Mat· 
tison ane. 3 Taggart Packers-l Barrel and Man ElevatCll' 
for 9 Storles-Conveyors,Eleva t 0 fS,Belts,  Pulleys,Gears, 
Frictions, Heels, Screens,  BoltIng Cloths, etc., etc.,  etc . 
This MU h a s  made o n ly about 200.0)0 barrels of Flonr,and 
t h e  Stones are better than n e w .  Attention of Mi ners 
and Millwrigh t s  throughout the country i s  called to this 
Sale. Apply o n  the prpmtses, o r  by mail, t o  Henry Hil l ,  
l a t e  of Fagin & C o . ,  P . O .  Box '�6 · .N ewark, N e w  Jersey. 

'Vanted-A lIoriz ·mtal Engine with rever
sIng valve gear, CJ l .nder 5x6 or 8 in. Add ress,  with full 
p articulars and Price ,  Box 55J, Owego, Tioga C o . ,  N .  Y. 

The New E l astic Truss pres�es uniforml y 
all aro und thc body ,  and holds the {lup ture easy, mght 
an� la:', till cUl'jci . Sold c heap b y  the Ela stic Truss C o .  
683 tlroad way, N e w  Y ork. 

Bogard u s  Wet Mills to exdtange for Bogar
dus Dry Mills. Addrcss Charles C. ]' uller, Ilt. Louis,  M o .  Cheap non-patente d self-operating Earth 
Closet. Specifications and plans dra wn to scale scnt for 
25 cent s .  B. Hay, Box 2 LO Ja.maica Plain, :Mass. 

'Vant e n -To purchase the right to manu · 
facture in Canada s u m e  patent e d  urtiele which is likely 

t o  c o m e  into general  use, made up principally o f  ca.st 
i ron, requ ring Lttle labor or machine work o n  it. A d· 
dress X. Y . Z . ,  Ounda::;, OntarI O ,  Canada. 

Wanted - A g'ood second h and Steam Fire 
Engine . Add ess I\Iichigau car C o . ,  Detroit, MICh. 

TllO"e w ho w ,sh tn purchase I-h,rse Powers 
and �\lachines for ThfeshLlg and Cleaning Grain and 
S a wing \-Vood, WilJ d o  well  t o  send for circ . l ar, &c., o f  
A, W .  G r a y  and S O llS, MIddleto w n ,  Vermont.  

Provo Pump Co., Provide'nce, R. 1., Deal ers, 
want Illust rated Circulars and Prices o f  all kinds o f  
Pumps,  and S team and \-'\ a t e r  Appliances generally. 

A per fllct C" ckle i3e f1arator and \Vheat Gra· 
d e l'  for Flouring Mills . Balch & Gidding J ,  Hingham,1Vis. 

T Ie Cornell U niversity , Ithaca, N. Y.,  offers 
Ib � r  II anet practical COUl's e s  for agric ulturists, archi

t ects,  civi l enginc P I  s, master mechamcs, mechanical e:1-
gin eers,  agricul turJ. l and manufacturIng chemists,  print
ers, veteri nary surgeons.  etc. ,wnll laboratorles, draught
ing rooms, farllls aud. work s h o p s .  In agriculture and 
Ulec�lau1c BoTts, vari ous courses arc provided t o  meet 
wa..ltS of a l l  s tudon ts : also general cour�es in arts, lite
ra ture and scienee prepara tory t o  the other professions. 
O ver five hundred free scholarship s .  Next year b egins 
Sept. 8.  For Registera, w i th full information, address 
p,s abovi'!. 

Buy Gear's New Emery Grinding Machine 
Boston, Mass. 

Treat , se on " Soluble Glass," new ed ition 
just out, $ t ,  m a i l e d  by L. & J. W. Fe uchtwungtr, 55 Cedar 
Stre e t ,  N e w  York. 

Hydrofluoric Acid, for Etching aud Cleaning 
Glass, p at up i ll all I:o!ize Lead and R J.bber B o t tles, f o r  
s a l e  b y  L.  & J .  ,Yo Fcucht wangel', Chemi s t s .  55 Cedar 
Street, New York. 

Mangane w  Black Oxide, for Steel M'f'ct'rs 
and Oil iJ o i lers,  for sale by L .  & J .  W F e uchtwanger, 55 
Cedar Street, N e w  York. 

Write to L. & J. 'V. FeucMwanger, New 
York, for all Crude Minerals, Metals, Orcs, Drugs and 
Che.nicals, at l o west l a te � .  

B ' llllt 's  Patent Upright Single Spindle Com
bined Mo uldiug, Paneling, and j)o �,.�etail1llg M achine. 
No infl'ingement o n  the c Jmbination guide heo d ShapeI'. 
Does the greatest variety of work with the simplest 
changes o f  any machine made . F urniture, Car, C<1rriage 
House, Sash, Door and BUnd Makers all use i t  to advan
tage. Ba ttle Creek lI1aellinery C ompany, Manufacturers, 
Battle Creek, Michiga n .  

B uy Planir,g and Moulding Machines of 
Gear, Boston, Mass . 

Lathes, Planers, Drills, Milling and Index 
Mach i n !.! s .  Gco. S .  Lincoln & Co., Hartford, Conn. 

Scale in Steam Boilers -How to Remove 
an d  Pre vent it. Address G e o .  W_ Lord, Phil>delphia, Pa. 

'Villiamson's Roa d Steamer aud Steam Plow, 
with rubber Tire s .  Address D . D .  Willi"mson, 32 Broad
way, New YorK, or Box 1809. 

N ick el and its Uses for Plating, with I?eue· 
ral descr p tion.  Price 5Jc. a copy,  maIled free ,  by L. & J. 
W. Feucht .\ anger, G5 C e llar Street, Nc \v York . 

Cata l ogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vail. 

No Bolts,  no Keys, no Set Screws used in 
CoupUug o r  <'ulley Fastening. SllOrtt's Patent C o up
lings ,  Pulleys, Hangers and Shafting a Specialty. Orders 
promptly filled.  Clrc"lars frce .  Address Shortt :1I1anu· 
facturing Company, C'lrthage, N. Y. 

Root's 'Vrought Iron Seetional Safety Boiler. 
1,OvO i n  use. Address Root Stea.lu Ellginc Co. 2d Avcn u e  
a n d  28th Street, N e w  Y ork. 
Cabinet Makers' Machinery, T.R.Bailey&Vail, 

Belting-Best Philadelphia Oak Tanned. 
c .  W. Amy, 301 and 303 Cherry stre e t ,  Philadelphia, Pa. 
Sta ve & Shingle Machinery. T.R.Bailey & Vail . 

ror Solid Emery W llflels and Machinery , 
send to the Union Stune Co . ,  boston, :Mass . •  for circular. 

A.ll .Fruit-can Tools,l' erracn re,Bridgeton,N .J , 
To Manufacturer3 - B ui l t  expressly to rent, 

New BnCK B uilding. uGxJOO ft., 3 stories h i , h ,  divided by 
fire proof walls, with a mple water p o wer. Room and 
p ower in quantities t o  suit. Address Iudustrial M'f'g 
Company, RJtk Falls, Whiteside Co., Ill. 

'fhe Best Srn utter and Scpara.tor Combined 
i n America. A1dress M. Deal & C o . ,  Bucyrus, Ohio. 

Damp,'r Regulators and G age Cocks-For 
the best. addres-l M urrIll & Keizer. Baltimore. Md. 

Ccvering for Boilers and Pi pes . The most 
economical and durable article in use. Took first prize 
a t  AnJerican Institute Fai r .  Van Tuyl Manufacturing 

Company, 528 Water Street, New York .  
The Berryman Heater Itnd Regulator for 

Steam Boilers-K o  one us'ng Steam Boilers can a!lord to 
be wl:h o u t  them. I. B, Davis & Co, 

Five different sizes of Gatling Guus are now 
manufactured at Col t 's Armory. Hartford, Conn. The 
l,:l.fger sizes have a ra t . g e  of over two miles. These arms 
are indispensable in modern warfare. 

Gauge Lathe for Cabinet and all kinds of han
dle •. Shaping Machine for Woodworking. T. lit, Bailey 
& Vail, Lockport, N .  Y. 

Manufacturers who wish to be represented 
in N e w  York can make arrangements with a reliaole 
House by addressIng Sterling & Noble, 27 Park Place,N.Y. 

The Olmst ed Oiler is the best ; it is  self
righting, stro u g  and cheap. All Hardware and Tin 
Houses have i t .  

Bookkeepers should t ry the Olmsted Patent 
Bill File alld Letter Clip. They al'e admirabl e for all 
papers. Save their cost in one day's busmess. Sold by 
a , 1  Stationers. 

Peck's Patent Drop Press. For circulars, 
address Milo, Peck & Co . • New Havcn, Conn. 

Mining , Wrecking, Pumping, i Jrainage, or 
lrrigating Machinery, for sale or rent. See advertlSf'ment, 
Andrew ' s  Patent .  in side page. 

Machinists-Price List of small Tools free ; 
Gear Wh eels for M odels, Price List fre e ; ChUCKS and 
Drllls, Price List free, Goodnow & Wightman, 23 Corn. 
Ilill. Boston. Mass. 

Th e Berryman Steam 'Trap excels all otb ers. 
The best is always the cheapest, Addreu" 1. B. Davis & 
Co .. llartford, ConDo 

For best Prt'sses, Dies and Fruit Can Tools, 
Bliss & W illiams, cor. of Plymouth & Jay,Brooklyn, N .Y. 

For Solid \Vrought-iron .Beams, ete., see 8,d
vertlsement. Address Union Iron 1I1ills, Ptttsburgh, Pa., 
for lithogl'aph . etc. 

Parties desiring Steam Machinery for quar
rYID� stone. address Steam Stone Cutter Co .. Rutland,V t .  

Boring Machiue for Pnlleys-no limit to 
capacl l y ,  1'. R. Bail ey & Vall, LOC�Dort , N .  Y. 

Brown's Coalyard Quarry & Contractors' Ap. 
Jaratus for hoisting and con veYl ng material by lron cable, 
V.D. Andrews & Bro. 414 Water st.N . Y. 

The Berryman Manuf. Co. make a specialty 
If tb e  economy and safety in working Steam Boilers. 1. 
B. Davis & C o  .. Hartford, Conn. 

Key Seat Cutting Machine .T .R.Bailey & Vail. 

Cheap Wood-Working Machinery, Address 
\1 . B. Co chran & C o . ,  Pittsburgh , Pa. 

Steam !<'ire Engines,R.J .Gould,Newark,N.J. 

Sure cure for Slipping Belts-8uttou 's pat
ent Pulley Cover is warranted to do d o u bl e  t.h e work 
before the belt w1ll Slip . See Sci . Am . June 21st, 1873, 
Pagc 389 . Circulars free.  J. W.Sutton,95 Liberty St . ,N . Y. 

The Ellis Vapor Engines,with late improve
ments, Manufactured by Haskins Machine Company, 
Fitchburg, �lass. 

E. R. would like to know how to soften 
peari shells, and how t o  stain them in any color. 

O. C.  'Y. a�ks : Which is the easipst, to 
rr:akc steam with high water o r  with l o w  water in t11e 
boiler ? 

P. asks : 'Vhat is the best oil to keep pat 
ent leather from cracking ? 

D. & Co. ask : 1. Is hemp preyed upon by 
any insect ? Is it  oft'ensive to insects o' her than its p a r
aSites; and if s o ,  within what radius ? Might it be made 
efficacious in protectlllg cotton fro m the ravages o f  the 
cotton worm ? Could any otber plant be utilized in this 
way ? 

J. M. R. asks : Why the i mages of obj ects , 
being reversed upon the reti.ua of the eye, are yet appa 
rent to us in their proper p o sitions ? 

'V. ,J. iI£. asks : How many gold fish can I 
keep in a lank holding 32 gallon. of w a ter, and h o w  
many plants Will .I need ? 

A. S. Jr. asks how to make the so-called 
scintillettes, or Japanese parlor :firew0rk s .  

J .  K. S. cau remove rust from steel a.rt.icl es 
by following the directions given on p. 26. vo l .  25.-The 
process of p olIshing shirt bosoms, collars, etc.,  asked 
for by J .  A. M.,  is given on p .  114, vol.  24.-A . W. can 
obtain StOlze!'s work on metallurgy through any o f  the 
b ooksellers who advertise in our columns. The:book, 
w e  believe,  has never been translated into English.-E. 
S .  's query about preservir g vegetables and frUIts i s  t o o  
comprehensive t o  be answered i n  t h e s e  column s .  Apply 
t o  some one wh(; is a. preserver by trade . 

E. B. G. says : 1. We have had t wo very dry 
seasons ourmg 1871 and 1872, only a third 01' o n e  half o f  
o u r  usual rain having fallen ; consequently t h e  wells be
came very l o w , a.nd so m e  t'ntirely dry. When the ground 
froze, aoout November last, we had only five or six inch 
es of water in our well .  From that time, the J;rround 
being constantly frozen, the water began to increa�'e ; 
and at the time of thc spring tt.aw, about the middle of 
March , the water measured five feet, and after the spring 
rains about six fec t .  How is the rise of water to be ac
counted for ? 2. We have recently PL' t  up a 10 h orse 
purtable engine and b oiler. I wanted tho firebox end 
next the door (it wa s necessary to place i t  crosswfl.Ys of 
the sho p ,  or a thwart ship ,  in sca phrase,) but my partner 
says : "  N o ,  the fireb ox must be in the middle of the shop," 
thereby getting about five feet addit!onal length of bclt.  
Will that compensate for carrying the coal in and the 
ashes o u t ? 3. I am boring out a cylinder of a steam en
gine that w a s  originally 10 Inch bore and 20 inch strokc, 
but It bas been rebored s o  lnany times tt a t  It is n o w  11 
inches inside ; consequently the cylin der i s  only about 
five eighths of an ingh in thickness , and, when finished, 
will probably be only half an inch in thickness. Will it  
be safe to run the engine s o ,  and was the cylinder of an 
engine e ver known t o  burst from the pressure of steam ? 
Answers : 1 .  T h e  well may be supplied from a distant 
source, which is subject to different climatic influenc e s .  
2. You d o  n o t  send sufficient data to enaole us t o  answer 
this question. 3. Cylinders have been known t o  burst 
when t::te engi nes were working. Your cylinder will be 
deficient in stiffness, and will h ave a tendency to become 
o val. You can stiffen it with bands, and it wlll  then be 
safe for a reasonable pressure of steam. 

C. G. van P. asks : 1. Is there any sh e e t  
m e t a l  m o r e  pliable a n d  n o t  m u c h  m o r e  expensive than 
galvanized iron, on which any design can be pressed 
with a drop press, t o  a hight of % inch , without crack· 
ing ? It is to be used for roofing purp o s e s .  2. What is 
the Francis metal. from which life boats are made ? Au
swers : 1. Zinc possesses greater malleability and ducta
bll!ty than Iron, and Its prJce i s  less than that of �alvan· 
ized iron . 2. The l!'rancis life boat is constrncted of cor· 
rugated Iron . 

T. P. asks : In arranging a dwelling warmed 
by hot air from a furnace, where should the ventilator 
be placed , near the fioor o r  the cml1ng '! O r  shoul d the 
egress for vitiated air b e  at b o th p oints ? Is i t  a s  well to 
tal{e cold air for the furnace from the ha1l as from the 
outside of the building ? Answe, : A compl e t e  system 
of ventilation, t o  o p erate properly both in summ e r  and 
winter, require -i vent llating registers both a t  the fioor 
and at the ceiling. In winter it is  preferable to have the 
upper on e dosed, s o  that the heated air m a y  n o t  too 
readily esca.p e ,  and the vitiated air be driven o u t  of the 
10 wer 0ne by the pressure of the warm air from the fur
nace. In summer, b y  op ening the upper one, the warmed 
air w in escape in that directIOn, and the flesh air be 
most preval ent a t  the lower part of the room, where it 
is most a.vai1able for u s e .  A s1ndlar duplex arrangement 
is  desirable also in respect to tb e Bupply of air to the 
furnace. There should be a cold air shaft arrange d t o 
draw the pure air from the exterior of t h e  h o u s e ,  and 
this should be the u sual source of the supply ; but on oc
casions of extreme cold weather, the heating o f  thIS 
very cold air may b e  beyond t h e  capacity of the furMce, 
and i t  may then b e  admIssible t o  feed the furnace from 
the interior air of the hOllse, which may thus be warmed 
a second time ; b !I t  the healthier way i s  t o  dra w the air 
frOlU the o u t side of the house . 

J. ,"V. S. asks ( 1 )  for a recipe for mnking' 
matches . 2. Is the invention of t b e  f�iction mat.ch pat
ented ? 3 .  Is n o t  a steam engine that has n o  condenser 
called a high pres,:mre engine ? Ans wers : The mixtures 
actually used in the trade are kept s<'cret, but thc fol· 
lowing reCip e s  give some idea of tt e compositioIl : Phos· 
phorus 8 parts, dissolved in a suffici ent quantity c f  bj sul. 
phide of carbon , glue 21 parts, peroxide of lead 21:4 p arts, 
nitrate of p otash 24 parts . Another contains phosph or· 
us 3 parts, g um senegal 3 parts, peroxlde of lead 2 parts,  
tine sand and ama1ts 2 partd. The following composition 
'Vas recommended by Wiederbold : Chlorate of p o t a , h  
7 ' S  parts, hyposulph l t e  of l e a d  2'6 parts, g u m  Arabic 1 
part. The latter are known as non-poiso n o us matches, 
being free froll1 pho sphorus. 2 .  Some kinds are, o t h ers 
n u t .  3. A high pressure engine has n o  condenser and 
carries over lj Ibs . of steam. 

J P .  L. says :  1 . Suppose a hot air engine 
is working t h e  a i r  at a temperature 01 5000 o r  6000• and I 
inject a·very small or proper amount of water in the eyl· 
inder with the h o t  air, at each stroke of the engi n e  or 
piston,  this water to b e  hot and forcecl in as a spray. 
Would it be lJCneficiu.l a s  t o  p o w6r, o r  would i t  b e  liable 
to ( 'reate any explosive o r  dangerous gases ? 2. 1Vhy 
have not the various hot aIr engines met wHh success 
a s  m otel's ? 3. At a bout what degree of temperature 
do the Roper and other hot air' engines use tile air ? 
Ans wers : 1. The effect of inj ecting the water would 
probably be t o  c o o l  d o w n  the air, wit h o u t  producing a 
corresponding gain. The air would need a much higher 
temperature, to form steam from the injected water . In 
any case, the inj ection of water into the cyl inder of an 
air engine would have a bad eft'ect ; because a n  air fur. 
nace is mucn less efficient thf'n that of a s team b o i ler, 
and consequen tly i f  steam were t o  be used, it would be 
better t o  form it in an ordin ary b oiler. 2 .  A.ir engines 
have been moderately succ essful , when working within 
the limits of temp erature \vhich the cylinder and valves 
can sustain . 3.  The temperature of the air used in dif
ferent forms varies greatly. J o u l e 's engine uses air at 
6000 Fahr. , anll Wenham's, d escribed in a late number of 
the SOIENTIFIC AMERICAN, employs air a t  a temperature 
of more than 1100 ° .  

S. S. C. askR : 'Vhat is phosphoric acid 
lime ? Answel : 1' l:1 e  acid pho;:-.phat.e of lime h a s ,  in 
modern chemistry, the formula Ca(H,PO,, ), ; in old chem
istry OaO,2HO,P05' This is generally known as super
p h o sphate of lime. W hen b urned bones are treated 
with sulphuric acid, a portion of t1�,e 11 ne is combined 
with the sulphuric acid t o  form gypsum, and ! he s o l U ble 
8up ,.::rphosphate remains,  which is employed a.s fertil izer 
and in making phosphorus. Ca,(PO,),+2H, S O ., = 2CaSO, 

+Ca(H2PO ,), . 
A. a skf1 : Can you inform me how (1) sul

phate o f  nickel and (2) pro to chlori de of tin are made ? 
An swer : 1. S.ulphate of nickel is easily prepared by dis· 
solVing the m e tal or its oxide o r  carb onate in dilute suI· 
phuric acid. If it  be concentrated by evaporation , it  \vI l l  
crystallize in beau tiful emerald g r e e n  crystal s .  2 .  Pro· 
tochlorlde of tin i s  formed by dissolviLg metallic tin in 
hydrvchloric acid. 1'0 aV'lid the formation· of any of 
the OicU ortde, it i s  well to employ an excess of metal, 
and only a moderate heat. 

J. B. asks if a ny qualit.y of glass is  or can 
be manut'actured that will withstand heat and cold as 
well as cast iron, and which, when heated and c o o l e d  
suddenly b y  w a t e r  or o therwis e ,  is n o  more ] l a bl e  t o  
crack t h a n  c u s t  iron ? y1lhat other tl'antlpa'rent substances 
are there that will bear sudden and great changes of 
t emperature , and where arc they foun d ?  Answer : We 
do not know for what purp ose y o u  wish t o  use the glass ; 
but if very well annealed, it will probably stand tlte tests 
you mentinn. W e  do not give addresses in this column. 

A. B. C. asks how to make a noon mark to 
obtain the correet t i m e .  Answer : See p . l54, vol.  XXVII 
The meridian can be obtaIncd pretty nearly by susp€nd
ing two plumb lines in an open :field o r  o n  a house top,  
several feet apart,  and plaCing them s o  that the t w o  
lines range with the n o r t h  star. Of c o u r s e ,  the sun is 
sometimes fast and sometimes slo w .  

S. C. says : S upp =se that two uprigh t t.ubu
Jar toilers are placed 3U feet ap(irt,  and connecterl witn 
2Yz inches wrought iron stearn pipe, and t w o  horizontal 
tubular b ollers 175 feet distant arc also connccted t o  
s a m e  pip e .  E a c h  h a s  its own s t e a m  gage and t h e y  are 
correct within 3 o r 4 lbs. Wily is It that we cannot fully 
equalize the pressure ? T o  a certain extent we do ; but 
the horizontal boilers will blow off at 75 lbs.  on tltcir 
gage, and the uprights will also blow ofl'at tho same time, 
btlt the gages on t h e  u p righ t s  will indicate 95 Ibs. Why 
is this ? Answer : We cannot give a decided opm10n , in 
a case o f  which w e  do n o t  know more particulars than 
our correspondent has given in his letter. It may be, 
h owever, that the horIzon1al boil ers steam much more 
rapidly than th e upright,  s o  that the steam issues with 
much greater velocity from the firs t ,  and bacKs ' u p  the 

pressure in the latter. 

T .  M.  E .  says : In your answer to J. E. P.,  
w h o  asl{ed what t h e  effect of pntting two pumps to work 
on t h e  same discharge would oe, the condItions of both 
pumps being the same, you Bay : It will fo rce more water 
t ill'ough, increase the prCEsure, and throw the water 
farth er. Does not the pressure depend on the weight 
of water in the column and the quantity o f  watel' dis
charged ?  Will not the p r'f'ssure be the same o n  b o th 
pumps an d  consequcntly will not th l motion be reduced 
t o  one half, bacil pump djscharging one half the origi· 
nal q uantity of water ? Answer : Attaching a second 
pump, of exactly the same size and under the same con
ditions as the first, would b e  precisely similar to the 
effect prodnced by doubling the s ize o f  the 1lIst pump ; 
and of course more water would be discharged, under 
these circumstance s .  

75 
P. V. C. wants t o  know what power CRn be 

given to an electro-magnet that i s  a b o u t  18 inches across 
the poles j also what sized bat tery it will  require, and 
what ,,-HI be the probable c o s t  of t h e  chemicals to work 
it.  'Vho has the be - t  work on electro-magnetism, and 
what doe� it  cost ? Answer : A stra i gh t  bar electre
magn e t .  with a core 18 inches long ana 1 inch in diame 
tel', with 2)0 feet of No . 16 insulateu copper wire in the 
helix. and excit e d  with the electri cIty from a blUgl e ce 
of a Gro ve's battery, would h o l ,1 abo u t  l)of Ibs. of 
\vrought iron,  placed in cont lC\" with el ther pole.  One 
cell of Grove's battery WIll cost about 8;:. 50. M ercury 
nitflC and s a lphuric aci ds, sufficIent to last t w o  weeks, 
50 cente . Davis' " Treati8e on .Magneti�m" i s  well  re 
commcnded . 

S. S. asks : What is the strength of wrought 
iro n shafting ? We have n o w in op ration a 3Yz inches 
wrought shaft cOllveyiJg 1 lO horse power. Is it  large 
enough to give 160 horse p o wer, or will a 4 >2  inches shaft 
be better ? Will it  be s trong enough under all cIrcum· 
stances ? The length o f  the shafting is 1 30 feet. An
swer : You do not tell �s the speed at which you deSire 
to run the shafting. Send this and also the diameter of 
lan"est pulley on the shaft, and w e  will answer your 
qnery. Neither the 3Yz nor the 4� inch shaft would b e  
strong enough under a l l  circumstances . ,  

J. A .  S .  says : I n  th e pra cti cal workin g of 
a small steam engine. that will do nIl our work w ith 40 
lbs.  of steam, I find tha t o u r  w o o d  fire will vary in spite 
of all w e  can do, so that w e  often have 80 lbs.  s team 
blowing o tl' a t  the safe ty val v e ,  during a considerable 
portion of the t i m e .  This fact has ra13ed the enquiry in 
my mind : Why !wt have a • •  g overnor" to do for the fire 
wh£1,t thQ regular steam governor does for the engin e ,  
namely, k e e p  It ste�dy ? B u t  h o w ?  This led t o  t h e  
invention of a p I a u ,  o r  at least  to a theo ry, which is to 
attach a pipe, t o  the sClfety valve pipe.  th�t would dis
charge into the fi rebox, s o  that (when the gage was set,  
say a t  50 lbs . ,  and a fire going th.tt  would. soon c arry i t  up 
t o  to, if n o t  discharged )  the surplus i n  the form Of st eam 
might be turned into the fire box ; my t h e o ry is that it 
would check the fire j u s t  eno ugh to l o w e r  the s team, 
and s o  s o o n  as the steam was down to 50 Ibs. t il e  valve 
w o uld close, and Jet the fire IJrighten up again ; and so 
on continuously.  Is t h e  idea new o r  old, o r  a chimera ? 
If you know it to be the latter, will you so inform m e ?" 

If new and no t a bsurd, what is your view of the inven
tion ? Answer : ,\Ve should be afraid that the surplns 
steam w( uld occasio n ally do its  work too thoroughly, 
and p u t  the 11re out altogether. Ord.inarily the commoI:. 
damper regulator i s  efficlent I n  cases of this kind. An· 
other plan that has been proposed is to plac� a pipe in 
the steam space of the bOiler, that is s u p p lied with water 
by the feed pump. This pipe i s  t o  hu,'\"e a number of 
s'nn'}l holes driL ed in it, s o  tha� when the vah"e Is opened 
a fine spray of water will be thrown UpOll the steam, ancl 
cO.J.dense it.  

C. E. C says : I lutve water power sufficient 
for about 9 mou ths in the year, and have a steam engine 
to '1 8e when t.he water gives o u t .  The boiler (80 h o rse) 
I now have is n o t  of sutfic;ient capacity t o drive the en
gin e  and d ') the other work rCQUlred, !.Jut is la.rge eno ugh 
when I use water - p O W 2 r .  Sh'lll  I thro w out the o ld 
boiler and put in a larger one (say 70 t' orse) or p u t  a 40 
horse boiler by t h e  side of the o l d  one . and use one when 
using water and both when u s i n g  s team ? Answer : We 
cann o t  give a definite opinion,  with o u t  Kno wing the 
a ge and condition o f  the old boiler ; but if i t  would be 
serviceable for some years,  it  would be best t o  re tain it. 
Vile advlFe you t o  consult a reliable engineer, who will 
lllspect yom' boiler, and Cln then teil you what l� best t o  
tJe done,  

A. G. asks : 1. \Vhy is  it th at a vacuum 
gage shows 26 1bs . o r  inches when the vacuum is only 13 ? 
2. ""'by should the grate bars of a s team boiler be lower 
a t  the end next the bridge wall  than at the front ? IIas
well says that they should be. but docs not say · w h y. 
Answer� : 1 .  �iercurial gages were formerly used, almust 
exclusively, t o  indica t e  the vacuum. A column of mer
cury, l ine inch cross 'section and abJut 2 inches high 
(more accurately, 2 ' 04 inches) weighs one p o u n d .  
H e n c e  i t  became cust.o mary t o  speak o f " i 11 C llO S  o f  vacu
um," and s p ring gages are graduated t o  confora t o  this 
nomencl ature. 2.  PrinCipally for ease and convenience 
(,f firing. In a long furnac e ,  wah a small d o or, it  would 
be very di1ll.cu!t t o  I< e e p  the baek o f  the fire in proper 
conditio n ,  if the grate bars were level. 

G. E.  R. says : 1 .  I have tried the formula 
for connecting rods given i n  your issue of �Iay �4, but 
I cann o t  ob tain t!1e correct result. 2 .  How do y( u deM 
t c.': rmine the length of a rocker arm for a l o c o motive ? 
3. H o w  do yon obta.fn the length of a lever for a rotary 
valve ? Ans wers : 1. We will assume the f')llo wing data : 
Diameter of cy1inder=�4 inches. Maximum- steam p l'c a
surc=80 pounds.  Length of connecting rod bet. ween 
centers=7 fcet.  A p p l ying the r u l e : Square o f  diameter 
of cylinder X stoam pressure x squa.re of length of rod is  
5T6 X 80 X 49 = 2,257,920, which +20,000 = 112,8;)6. Fourth 
root of112,896 ;::: �·26. 3'26 +-/0 of24 -::-3'56 inches =about 3 ('6 

inches, This is the proper diameter for the rod at the 
center, according t o  the rule . 2 aud 3. The lengt h s  of 
arm will depend u p o n  the rela tion bet ween r�quired 
thro w o r  angular movement of valve, and given throw 
(.f eccentric. Thus, sup p o s e  the eccentric has a thro w 
of C inchesj an d  the vulve must travel 4, the relative 
lengths of eccentric and val\'e leyers will be as 6 to 4, or 
as 3 t o  2. 

A. K. says : 1. How can I make a glne for 
s U cking leather or cork firmly to Iron ? 2.  H o w  can I 
make th ) best  invisible ink ? S .\1 ammonhc r e q uires 
too much heat t o  bring i t  o u t .  A'lswers : 1 .  See p p . 3<17 
and 3133, vol. 28. 2. There are several vari eties of sympa 
thetia inks. A very weak solution of green vitri o l  (or 
ferrous sulphate) is inVlsible until brushed. over w i t h  a 
solution of yellow P l'us8ia te of potaSh or nut galls . The 
former produces a bluel and t h e  latter a black . If the .  
writing IS done with a weak solution o t  caloride o f  co
balt,  it  is invisible when cold, an,l blue when warm 
This ink p o ssesses the advantage of b ecoming invisible 
every time ir  gets cold, and hence may be used for secret 
dfartcs a s  well as correspondence. This i s  due t o  the 
absorption o f  bydl'oscopic moisture when cold, which is 
expelled by heat. Common ink, bleached ou, by oxalre 
acid, can usually be restored by fen Jcyani dc 0f p otassi 
urn, and thus alterations in lcgal documents are alteov 
ere d .  

G. W. M. H. asks : Does the frost all come 
out of the ground, or p a \t come out and part descend. 
into o r  be absorbed lJy the earth ? Answer ; The fro s t  
is n o t  a substance, but o n l y  the effect produced by t h e  
absence of heat ; i t  fo l l o w s - that, whenever heat enters 
the soil, It  counteracts the e ffects previou sly due t o  its 
absen c e .  The fros t  caD he said t o  be annihila ted . The 
opinion that frost goes down i s  due to the fact that frost 
is found at a distan ce b e l o w  the surface where a bsent 
near the surface, and also that the earth sometimes 
freezes t o  a greater depth after a thaw sets in. Bvap o· 
ration produces oold, although itself caused by hea 
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Mrs. O. asks : How can I take the colors out of my organdM muslin without injuring the fabric ? 
Answer : We bave found, by a series of experiments, that, 
although green resists the action of chlorine and other 
powerful bleaching agents, Castile soap and elbow grease 
will remove it, if you only persevere. Wash a few times 
with Castile soap, and bleach in the sun. 

C .  B. S. asks : What are barytes, what are they used, for and where are they Bold ? Answer : Ba
rytes Is chiefly employed for adulterating white lead. 
It sells for a low price , depending on the demand in a 
given section. Write to some dishonest paint manufac
turer for his price. It is sometimes employed on wall 
papers and in dressing cotton goods. 

J. H. P.  asks for a freezing compound. Answer : We present several, from which he can select the 
one adapted to his use. 1 . Pour muriatic acid upon pul
verized Glauber salt. 2_ Take 5 pRrts by weight of sal 
ammoniac, 5 parts saltpeter, 19 parts water. 3. Take 1 
part common salt and 3 parts snow. 4. Take 3 J;arts 
chloride of calcium, and 2 parts snow or powdered ice. 

T .  asks : 1 .  Can paint brushes which have been dried hard with paint, or linseed oil in them be soft· 
ened in any manner 1:0 as to tit them for use again ? 2. 
Where can I procure a small quantity of the paper used 
for making stereotype molds ? Answers : 1. If not too 
far gone, they can be restored by soaking in benzine or 
turpentine. 2 . The process is not simple enough in 
practice for an amateur. It will be cheaper for you to 
buy more type than to get all the machInery necessary 
for any sort of stereotyping. 

C. P. A. asks : Is there danger in using certain fluids in lamps ,  among which may be mentioned 
gaSOlin e ,  benzine, and naphtha, combined with small 
parts of salt , sal soda, alum, etc. Answer : Our advice 
fs against risking life and pr0perty by the use of any 
burning oil or fluid whiGh is more explosive than gun
pov/der. General Van Bokkelen slept safely fGr a while 
ov�r a mine of nitro·glycerin, and so you may burn 
naphtha and gasoline in sa.fety for a while j but the ex· 
plosion will come at some t1me in spite of alum or salt, 
and the damage will quite compensate for any saving of 
expense . Use good 011, or a tallow dip . 

F. W. C. asks : 1. How can I determine the 
transverse strength of a bar of wrought iroll, % of all inch 
thick and 8 inches wide , supported at each cnd and built 
in masonry, so that it cannot move except in the direc
tion of the pressure ? The load is distributed over the 
whole length, which is 11 feet between supports .  It is 
to support the thrust of an arch . 2. I have a turbine 
wheel of 25 1nches diameter placed 21 feet above the 
water in thp- taU race. A tight iron tube, SO inches diam
eter, leads to the tail race. The whole head ann fall is 
42 feet. Am I not losing mu'�h of my power ? The 
wheel makers say not, but I am 9,000 feet above sea level j 
does not that make a difference ? Answers : 1 .  The 
breaking load in pounds = 12 X coefficient for transverse 
strength X loreadth in inches X square of the dopth in 
inches --+- length of clear span in feet. An average value 
for the coefficient of transverse strength is 21400 pounds. 
lj se from � to ft of the breaking strain for a safe working 
load. Z. Yes. 

W. R. B. says : The principle of the caloric or hot air engine puzzles me. I cannot understand how 
the engine can force air Into the heater against the 
same pressure which is applied to drive the piston of the 
engine. At the same time the area elf the air pump iti 
equal to that of the piston. For instance, in 'Venham's 
air engine (illustrated in the SCIENTIFIC AMERICAN, 
page 370. vol. XXVIII) the same piston with an equal 
area forces air into the heater. Is not the resistance on 
the pump side of the piston, when the valves are open 
to commnnicate with the heater, equal to the power 
which is being applied on the under side of piston to 
drive the SaIne ? 'Why is there not an equil1brium 
(equal pressure all both sides) , and why does not the 
machine come to rest ? Answer : In the engine alluded 
to, the resistance on pump side, when the valves are 
open to communicate with the heater, is precisely the 
same as the pressure on the other side of the piston; and 
if this state of things were continuous throughout the 
stroke , the engine would stop. But as th e volume of 
air on the working side of the pis ton, being highly heat
ed, is greater than the volume of cool air that must be 
forced into the heater at each stroke, the engine ,  by 
means of the accumulated work in its fly wheel, is en
abled to overcome the resistance. 

F. B. says : I have a new engine, 24 x 48, 
high pressure, which gives excellent results ; there are 
S tubular boilers , 4 teet diameter, with 42 four inch flues, 
15 feet long, with good draft j we carry 80 to 85 Ibs. 
steam, and make with thtFl machine about 500 barrels 
flour per day easily. I have thrown out an old engine ; 
It is a Babcock cut-of! (built In Brooklyn, N. Y.) of 23 
inches bore, 48 inches stroke ; the cut-off is a nuisance . 
How much power would I gain if I weff'� to attach the 
latter engine to the same shaft, carrying 70 lbs .  or from 
80 to 85 Ib"! . steam ? I think , if I put this engine Oll, I 
would throw away the cut-off and make a plain slide 
valve engine. Answer : With the data furnished, we 
must give you an answer based on ifs and auds. If you 
work the old engine under the same conditions as the 
new (same piston speed, steam pressure, and pOint of 
cut-of!) , and If the old engine Is In as good order as the 
new one, you should increase your power about 00 per 
cent . 

A. D. W_ asks how to deposit a thin film of lead on iron , either by galvanic or other process. An 
swer : We know of no such process. You might try dip� 
ping the iron when perfectly Clean, or by the aid of 'B 
flux. 

F. H. says, in reply to J .  N. H., who asked if a turbine will give as good results for power as an 
oversbot wheel : I run a 10 inch turbine, and it does as 
much work as an overshot wheel ; the fall is 24 feet and 
about 50 cubic f�et of water runs per minute. I gener
ally run with % gate, antI I find that it works nearly as 
well with partial as with full gate. 

MINERALs.-Specimens have been received 
from the following correspondents, and exam
ined with the results stated : 

B. F. B .-Iron pyrites, of no value, except f6r making 
sulphurlc acid. 

• r. B. B.-Dark and light colored clays . 
H. M. C. sends two specimens of micaceous hematite 

iron ore. We give a few ot the characteristics which 
distinguish this valuable ore . Hardness, 5'5 to 6'5, 
scratches glass, not easily scratched by the kmfe. Spe
cific gravity, 4-5 to 5'3 j color, steel gray to iron black, 
streak, cherry�ed or reddish brown. When heated on 
charcoal in reducing fiame, becomes magnetic. Soluble 
in muriatic acid . 

G. F. H.-CrystalS of magnetic Iron ore . which attract 
iron fllIngs_ Its compOSition Is 72 per cent Iron .  28 per 
cent oxygen. When rubhed on unglazed porcelalu, It 
eaves a black Stres,k. 

Jtimtifit 
S .  M .  P .  and J .  H. S .-Iron pyrites . 
W. R. S.-Corundum. of little value_ 
S. C. and J. M .  B.-The clays .el,t contain no silver. 
J .  L .  l'>l.-A silicate of alumina. It might be of use as 

a polishing materiaL 
F. M. C __ The specimen has a few crystals of sulphide 

of iron on one side . The mass is also pyrites, of no 
value. 

W. C .  C.-Contains a little Iron and manganese . 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re
ceipt of original papers and contributions 
upon the following sUbj ects : 

On Patent Rights. By J. E. T. ,  J. W. H.,  
T. W., and J_ E. W. 

On Easterly Air Currents. By W. L. W. 
On Car Ventilators. By F. S.  C.  
On Psychic Force. By J. M. C. 
On the Truths of Nature . By J. M. B. 
On Water Witching. By A. B. 
On Soldering Irons.  By J. A. F. 
On Work. By H. E.  P.  
On the SCIENTIFIC A�IERICAN. By J. E. E. 
On the Cable Triumph. By II. C. 

Also enquiries from the following : 
A. o. W.-H. w. P.-M. G. R.-C. 
Correspondents wh@ write to ask the address of certain 

manufacturers, or where specified articles are to be had 
also those having goods for sale , or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of pubUcation under 
the head of H BUSiness and Personal," which is specially 
devoted to such enquiries. 

rOFFICIAL·1 

Index of Inventions 
FOR WHIOH 

Letters Patent of the United States 
WERE GRANTED FOR THE WEEK ENDING 

July 1 ,  1873, 
AND EACH BEARING THAT DATE. 

[Those marked (f) are reIssued patents.] 
Acid proof compound. R. Ne�ell. . . . . . . .  _ . . . . . . . . .  140.530 
Air, apparatus for cooling. F. D. Kingan . . . . . . . . . .  140,375 
Air compresser, hydraulic, C . Moore . . . . . . . . . . . . . . .  140,524 
Anemometer, electrical, F. S. Baldwin . . . . . . . . . . . .  140,340 
Atmosphere , moistening the, J. G. Garland . . . . . . .  140,410 
Bag machine, N. Biedinger . . . . . . . . . . . . . . . . . . . . . . . . . .  140,342 
Bale tie, W. C_ StilL . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  140,556 
Bark extracts, etc., leaching, P. M. Church . . . . . . . .  140,469 
Barrel hoops, securing, H. Ogborn . . . . . . . . . . . . . . . . . .  140.4HO 
Barrel transporter, J. Griffing . . . . . . . . . . . . . . . . . . . . . .  140,364 
Beams and calumns, connection for, A. Bonzano. 140,455 
Bed bottom. D. Frankfoder . . . . . . . . . . . . . . . . . . . . . . . . .  140.492 
Bed bottom. E. W. Quincy. . . . . . . .  . . . . . . . . . . . . . . .  140.387 
Bed bottom. C. V. B. Reeder . . . . . . . . . . . . . . . . . . . . . . . .  140.540 
Bedstead, sofa, J. Beiersdorf . . . . . . . . . . . . . . . . . . . . . . . .  140,453 
Bee hlve ,D .  L. Grover . . . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . . .  140.497 
Bee keepers , mask for, L. C. Huff . . . . . . . . . . . . . . . . . . .  140,417 
Belt fastener. A. Hyde .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.419 
Belting, etc., vulcanizing rubber, T. J. Mayall . . . . .  140,519 
Belting, etc., vulcanizing, D. C. Gately . . . . . . . . . . . .  140,494 
Bench, joiner's work, H. White . . . . . . . . . . . . . . . . . . . . .  140,394 
Blower, rotary, R. F. Knox . . . . . . . . . . . . . . . . . . . . . . . . . .  140,509 
Boiler attachment, wash, 1. C. Schramm . . . . . . . . . . .  140,546 
Boiler, wash, A. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,398 
BOiler, wash, .M. J. Clapper . . . . . . . . . . . . . . . . . . . . . . . . .  140,4�0 
Boiler, wash, W. J. Thomas . . . . . . . . . . . . . . . . . . . . . . . . .  140,444 
Boilers , water feeder for. H- C. Brlsto! . .  . . . . . . . . . .  140.462 
Bolt and rivet cutter. Cone & Polder . . . . . . . . . . . . . . .  140.405 
Book Bupport. R. B. Hlndle . . . . . . . . . . .  _ . . . . . . . . . . . . .  140,369 
Boot bla�klng kit. S. Van Gilder . . . . . . . . . . . . . .  _ . . . .  140,447 
Boot tree, O. V. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,490 
Boot and shoe nailer. Blake & Libby . . . . . . . . . . . . . . .  140,400 
Boots, nailer for lasting, W.E. Fischer, (1') . . . . . . . .  5,475 
Boring bit. S. Hlpklns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,370 
Bottle, caster, A. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,5/;)4 
Bottle, nursing, T. J. Mayall . . . . . . . . .. . . . . . . . . . . . . . . .  140,518 
Bottle stopper, T. J. M:tyall . . . . . . . . . . . . . . . .  ' . . . . . . . .  140.517 
Bottles, cap for. J. G. Chlllingworth . . . . . . . . . . . . . . .  140.346 
Bridge, truss, Clarke, Bonz'ano & Griffen . . . . . . . . . .  140,471 
Br1lsh, tooth, T. D. & W. O 'Donoghue . . . . . . . . . . . . .  140,429 
Bucket. well. C_ F_ Stites . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,439 
Buckle, trace, T. Brownlee . . . . . . . . . . . . . . . . . . . . . . . . . .  140,463 
Ruggles. shifting top for. R C. Dleh!. .  . . . . . . . . . . . .  140.351 
Burner, tar and petroleum, J. Burns .. . . . . . . . . . . . . . .  140,465 
Cane Juice, treating. G. C. Taylor . . . . . . . . . . . . . . . . . .  140.443 
Car basket. ratIro.d. J. F. Hudson . . . . . . . . . .  _ _  . . . . .  140.504 
Car brake, railroad. G. W. Crowe . . . . . . . . . . . . . . . . . . .  140,349 
Car coupling, S .  Rogers . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  140,545 
Car, dumping, J. G. Payson . . . . . . . . . . . . . . . . . . . . . . . . .  140.534 
Car wheel . A. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,339 
Car ventilator and guard. O. C. Rife . . . . .  _ . . . . . . . . . .  140,541 
Card grinding machine .  T. C. Kirkham . . . . . . . . . . . . .  140.376 
Carpet beater, Mowry & Pulis . . . . . . . . . . . . . . . . . . . . . .  140,525 
Carpet stretcher, Michael & Duncan . . . . . . . . . . . . . . .  140,522 
Chair and step ladder. B. F. Green . . . . . . . . . . . . . . . . . .  140.363 
Chandelier drop light. R. Cornelius . . . . . . . . . . . . . . . .  140.347 
Chandelier drop light. R. Cornelius . . . . . . . . . . . . . . . . .  140.348 
Chandelier drop light, N. W. WIlUams __ . . . . . . . . . . .  140.565 
Chanrl.elier, sliding or extension, J. Bran.nen . . . . . .  140,459 
Churn , reCiprocating, Thompson & Mahurin . . . . . .  140,445 
Cigar machine, J. T. Hennaman . . . . . . . . . . . . . . . . . . . .  140,501 
Clothes wringer, Brooks & Hartzell . . . . . . . . . . . . . . . .  140,344 
Cock, compreSSion, E. AlIt . . . . . . . . . . . . . . . . . . . . . . . . . .  140,337 Coffin plate. G. Brabrook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.457 
Cooler. llquid. J. R. NeH . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.529 
Cotton gin. B. D. Gullett . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  140,365 
Cultivator, J. W. Doud . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . .  140.484 
Cultivator, Elwood & Pitcher . . . . . . . . . . . . . . . . . . . . . . .  140.353 
Cultivator. Simpson & Ellacott . . . . . . . . . . . . . . . . . . . .  140.437 
Dash board bag. S. Hipkins . . . . . . . . . . . . . . . . . . . . . . . . . .  1 40.416 
Dra�ers, locking, W. F. DaIV . . . . . . . . . . . . . . . . . . . . . . .  140,481 
Dress protector, A.Herrmann . . . . . . . . . . . . . . . . . . . . . .  140,415 
Dress shield, 1. lIi.  Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,538 
Drill an,l bit stock. C. H. Amidon . . . . . . . . . . . . . . . . . . .  140,451 
Drill guide and core barrel, G. Frisbee . . . . . . . . . . . . .  140,357 
Edge tools, hardening, L. W. Stuart . . . . . . . . . . . . . . . .  140,390 
Elevating macbine, G. A. Dupuis . . . . . . . . . . . . . . . . . .  140,485 
Elevator. C. W. Collyer_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.473 

.)tUtriclln. 
F-ire arm, revolving, J. M. Marlin . . . . . . . . . . . . . . . . . . .  140,516 
Fire extingaisher. Lippincott & Patterson . . . . . . . .  140.512 
Fire place, W. R Robb . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  140,543 
Floor, fireproof tile. W. 1. Drake . . . . . .  _ . . . . . . . . . . .  140,352 
Fruit packer. lI1. E. Lewis . . . . . .  _ . . . . . . . . . . .  _ . . . . . . . .  140,511 
Fuel. artifiCial, D. Barker . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  140.452 
Funnel, W. B. Crother . . .  _ . . . .  _ . . . . . . . . . . . . . . . . . . . . .  140.350 
Furnace, hot air, G. H. Miller . . . . . . . .  � . . . . . . . . . . . . . .  140,523 
Gas cut off and cock. C. E- Sea!. . . . . . . . . . . . . . . . . . . . . 140.549 
Gas engine blower. J. H. Bean . . . . . . . . . . . . .  _ . . . . . . . .  140,397 
Gate, automatic, G. C. Crum . . . . . . . . . . . . . . . . . . . . . . . .  140,479 
Glazier's tool, S. G. M.once . . . . . . . . . . . . . . . . . . . . . . . . . .  140,426 
Gun barrels. attaching stock to, Deeley & Edge . .  140.482 
Harne fastening, E. Covert . . . . . . . . . . . . . . . . . . . . . . . . . .  140,475 
Harness fastening, E .  Covert . . . . . . . . . . . . . . . . . . . . . . . .  140,474 
Harnees pad. M. W. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,384 
Harness pad, M. W. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,385 
Harrow, A. C. Carnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,408 
Harrow, G. Watt . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . .  140,563 
Harvester and thrasher, J. H. Adamson . . . . . . . . . . .  140,396 
Hat steaming apparatus, C. W. Banta . . . . . . . . . . . . . .  140,341 
Hatchways, closing, E . .1\1. Hackett . . . . . . . . . . . . . . . .  140,499 
Heating compressed air, H. Bushnell . . . . . . . . . . . . . . .  140,066 
Heel trimming machine, E . U. Jones . . . . . . . . . . . . . .  140,420 
Hinge, J. W. Wood. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.449 
Hoisting apparatus, D. Knowles . . . . . . . . . . . . . . . . . . .  140,421 
Holgtlng apparatus, hydraulic. P. Hinkle . . . . . . . . . .  140.502 
Hoisting apparatus , G, A. Myers . . . . . . . . . . . . . . . . . .  140,427 
Hook, check, A. V. M. Sprague . . . . . . . . . . . . . . . . . . . . . . 140,555 
Hook. snap, 0_ B. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,531 
Horses from carts, releasing, G. H. Meier . . . . . . . . .  140,521 
Hose coupling, J. W. Kennedy . . . . . . . . . . . . . . . . . . . .  : 140,374 
Hubs to axles . attaching, O. F. Shepard . . . . . . . . . . . .  140,389 
India rubber rings. Collins & Longden . . . . . . . . . . . . .  140.472 
Iron chips, etc. , for remelting, A. Pevev . . . . . . . . . . .  140,383 
Iron', sheet, W. D. Wood (r) . . . . . . . . . . . . . . . .  . . . . . . . . .  5,L174 
Jar, fruit, A. T. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,508 
Kiln. brick. D. Blocher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.343 
Ladder, step, C. Frizell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,359 
Lamp. J. J. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,448 
Lead, die for making sheet,N . york . . . . . . . . . . . . . . . .  140,557 
Leather working tool. J. S. Alexander . . . . . . . . . . . . .  140.336 
Levees, inclined way for, J. Bradford . . . . . . . . . . . . . .  140,458 
Lever escapement , S. B. Terry . . . . . . . . . . . . . . . . . . . . .  140,560 
Lime. superphosphate of, lI1. Tanner . . . . . . . . . . . . . . .  140,a5g 
Lock, combination. P. W. Hall . . . . . . . . . . . . . . . . . . . . .  140.500 
Lock for doors, etc . ,  T. Kromer . . . . . . . . . . . . . . . . . . . .  140�377 
Lock, seal, G. R. Dunn . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  140,4.86 
Log turner, 1. W. Pool . .  . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  140.386 
Loom shedding mechanism, G. Crompton . . . . . . . . .  140,496 
Mallet. S. M. Willis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,395 
Mask for bee keepers. protecting. L. C. Huff . .  _ . . .  140,417 
Medical compound. A. Fuqua . . . . . . . . . . . . . . . . . . . . . .  140,408 
Mop, wringer and scrubber, W. R. Winter . . . . . . . . .  140,566 
Motion, transmitting, A. H. Kennedy (r) . .  . . . . . . .  5,476 
Motor. rotary fluid ,  H_ Q. Hawley . . . . . . . . . . . . . . . . . .  140.367 
Music stand. O. Schulze . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . .  140.547 
Neck tie fastener, J. A. Hard . . . . . . . . . . . . . . . . . . . . . .  140,412 
Offal and manufacturing gas, treating, J. Turner. 140,391 
011 tool extractor. Buckley & Lawrence . . . . .  _ _  . . . .  140.345 
Ore crushing stamP. J. M. McFarland . . . . . . . . . . . . . .  140.425 
Ore, jigger for separating. W. H. Plumb . . . . . . . . . . .  140.535 
Organ stop action , reed, 1. T. Packard . . . . . . . . . . . .  140,381 
Paper machines, belt guide for, R. Hutton . . . . . . . .  140,418 
Paper. preparing wall, A. W. Panl! . .  . . . . . . . . . . . . . . .  140.533 
Pasteboard. H. L. Palmer (r) . . . . . . . . . . . . . . . . . . . . . . .  5.471 
Pen holder, A. T. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,47R 
Pencil case, A. T. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,477 
Pencil case, ornamented, E. S. Johnson (r) . . . . . . . .  5,469 
Photographs, polishing, N. S. Bowdish . . . . . . . . . . . . .  140,456 
Plano action. Newman & Anderson . . . . . . . . . . . . . . . .  140.428 
Pianofortes, etc., key for, E. P. Needham . . . . . . . . .  140,528 
Piano tuning key. A. H. Aflleck . . . . . . . . .  . - . . . . . . . . .  140.450 
Piano, upright, G. C. Manner (r) . . . . . . . . . . . . . . . . . . .  5,470 
Pitcher, molasses, E, B. Manning . . . . . . . . . . . . . . . . . . .  140,515 
Planter, corn, Fulghum & Lawrence . . . . . . . . . . . . . . .  140,493 
Planter, corn , E. ParnJ'entier . . . . . . . . . . . . . . . . . . . . . . .  140,432 
Planter, corn,�Z .  D. Waters . . . . . . . . . . . . . . . . . . . . . . . .  140,E:62 
Plow. L. B. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,434 
Plow gang. M. S. Curtiss . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.480 
Plow handles, making, A. B. Farquhar. . . . . . . . . . .  140,355 
Plow. subsoil. G .  B .  Brlmlng'lam . . . . . . . . . . . . . . . . . .  140,460 
Flow, sulky, D. W. Hughes . . . . . . . . . . . . . . . . . . . . . . . . .  140,505 
Plow. wheel. H. M. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  140.551 
Printers' galley, side stick for, R. B. Hendle . . . . . .  140,368 
Printing plate, typographical . J. L. Rlngwalt. _ . .  140,542 
Propeller for vessels, chain, T. W. Carter . . . . . . . . .  140,488 
Pruning shears, J. G. Rogers . . . . . . . . . . . . . . . . . . . . . . . .  140,388 
Railroad frog, J. Wood (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5,473 
Railroad Signal, circuit for electric, Jj'. L. Pope . .  140,536 
Railroad switch, street. J. E. Pattison . . . .  . - . . . . . . .  140.433 
Railroad tie. Iron. C. W. Gullck . . . . .  _ . . . . . . . . . . . . . .  140.411 
Rake. horse hay, Litchfield &; Corbin . . . . . . . . . . . . . .  140,513 
Range, cooking, M. M. Simons . . . . . . . . . . . . . . . . . . . . . .  140,550 
Ribbon case . J. K. Landis . . . . . . . . . . . . . . . . . . . . . . . . . .  140.510 
Rings, etc . , die for enlarging ftnger, G. Krementz 140,422 
Rings, making finger, G. Krementz . . . . . . . . . . . . . . . .  140,423 
Roofing composition. Haigh t & Gladding. _ . .  _ . . . . .  1 40.366 
Rope skipper. automatic. J. Hotrm.n . . . . . . . .  _ . . .  _ .  140,503 
Sad iron, W. P. Dodson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,483 
Saw attachment, J. Giblin . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,495 
Sa w llllng machine. W. il. BizzelL .  . . . . . . . . . . . . . . . . .  140,399 
Saw mills. dog for circular. J.1laber . . . . . .  _ _  . . . . . . . .  140.442 
Saw set. G. Swenson . . . . . . . . . . . . . . . . . . . .  _ . _  . .  _ . _  . . . . . .  140,441 
Scraper,. rotary hog. R_ Fyfe . . . . . . . . . . . . . . . . .  _ . . . . . .  140.409 
Screw machine. wood. C. B. F. Tingley (r) . . . . . . . .  5,472 
Sewing machine. E. D. Smith . . . . . . . . . . . . . . . . . . . . . . .  140.433 
Sewing machIne cloth holder. L. A. Dupre . . . . .. . . .  140.406 
Sewing machine rufller. M. J. Stoll . . . . . . . . . . . . . . . . . 140,557 
Sewing machine table and chair. L. N. B. Gray . . . .  140,362 
Shearing machine, sheep. A_ H. Kennedy (r) , . . .  _ . .  5.477 
Shirt bosom, J. Pagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,481 
Shirt bosom support and brace , S. F. Long . . . . . . . . .  140,379 
Shirt bosom supporter, G. F. Johnson . . . . . . . . . . . . . .  140,:i73 
Shirt bosom snpporter. L M. Post . . . . . . . . . . . . . . . . . . .  140,537 
Shutter, iron window, S .B .  Munson, Jr . . . . . . . . . . . . .  140,526 
Smoking tube, A. Gedles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140.360 
Speaking tube. A. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.539 
Spike extractor. A. F_ Jackson . . . . . . . . . . . . . . . . . . . . .  140.371 
Spring, door. A. Tittman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.446 
Stalk cutter, B. R. Harness . . . . . . . . . . . . .  " . . . . . . . . . . .  140.413 
Stove pipe sbelf and drUID, T. Biaden . . . . . . . . . . . . . .  140,454 
stove pipe thimble. H. Smith . . . . . . . . . . . . . . . . . . . . . . .  140.553 
Stove platform, W. Westlake . . . . . . . . . . . . . . . . . . . . . . . 140.393 
Stove, reservoir cookIng, Fales & Seabury . . . . . . . .  140,354 
Sugar from cane, extracting, M. S. Bringier . . . . . . . .  140,461 
Sugar into blocks. cutting. Brunjes et al . . . . . . . . . • . . 140.461 
Sugar stirrer, maple, F. B. Graves . . . . . . . . . . . . . . . . . .  140,361 
Table, extension, W. Valentin . . . . . . . . . . . . . . . . . . . . . .  140,392 
T�ble, ironing, Frankenfield et al . . • . . • . . . . . . • . . . • . • 140,356 
Tailor's measure, J. A . •  Johnston . . . . . . . . . . . . . . . . . . .  140,507 
Tassel. G. E. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110.372 
Telegraph, printing, T. A. Edison . . . . . . . . . . . . . . . . . . .  140,487 
Telegraph. printing. T. A. Edison . . . . . . . . . . . . . . . . . . .  140,488 
Telegraph Circuit, printing. T. A. Edison . . . . . . . . . .  140.489 
fhill coupling, A. J. Patterson . . . . . .  _ . . . . . . . . . . . . . .  _ 140.382 
Thrashing machine, Ellis, Hoft'mcin, & Lee . . . . . . . .  140,491 
Thrashing machine. F. R. & W. O. Sutton . . . . . . . . . .  140,440 

Engine governor, E. Buss . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,467 Tlles. dreSSing. G. & V. G. Barney (r) . . . . .  . . . . . . . . . . 5.468 
Engine governor, J. Hendy . . . . . . . . . . . . . . . . . . . . . . . . .  140.414 Toy, L. Bryan . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.402 
Engine. rotary steam, Leaver & Wock . . . . . . . . . . . • .  140.378 Toy money box. R. Frlsble . . . . . . . .  _ . _  . . . . . . . . . . . . . . .  140,358 
Envelope. L. Glebrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.496 Trap, pigeon, W. V. Parker . . . . . . . . . . � . . . . . . . . . . . _ . .  140.532 
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Trunk and ha t  DOX, hand . Q. A. Sc6,�: . . . . . . . . . . . . .  140,548 
Trunk fastener, J. Arnold . . . . . . . . . . . . . . . . • "' .. ,� . • . . . . . .  140, 88 f 
Tub, garbage, S. B. Munson, Jr . . . . . . . . . . . . . . . . . . . . . . ... 1.jfl,52 
TUDnels , etc, metallic arch fOT, J. Groves . . . . . . . . . .  140,498 
Type ,  W. Shaw . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140,436 
Umbrella runner. O. M. Smith (r) . . . . . . . . . .  . . . . . . . . .  5.478 
Valve, s\<)P. G. W. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.401 
Vehicle wheel. G. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . 140.552 
Vise, D. S. Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  140.404 
Vulcanizing rubber belting. etc .• T. J. ;\layall . . . . .  140.51 9 
Wan protector and towel rack, J. F. Hummel . .  . . .  140,506 
Washing machine, S. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  140,380 
Washing machine, W. M.Rowland . . . . . . . . . . . . . . . . . .  140,435 
Washing machine, L. H. Strobridge . . . . . . . . . . . . . . . . .  140,558 
Watch cap die, etc, S. C. Lewis . . . . . . . . . . . . . . . . . . . . . .  140,424 
Water wheel, o. J. Bolllnger . . . . . . . . . . . . . . . . . . . . . . .  , 140.401 
'Vater wheel, N .  C. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . .  14U,544 
Windmill, G. Mable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.514 
Wire cage. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.554 
Wood, preserving, H. G. McGonegl:'.1 . . . . . . . . . . . . . . . .  140,520 
Wrench, pipe, G. Warsop . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140.561 

EXTENSIONS GRANTED. 
24,598.-HARVESTER RAKE.-}{CC. Young, Jr. 
24,700.-HARVESTER.-L. and J. Miller. 
24,664.-RAILROAD FROG.-G. P. Sanborn, et al. 
24,654.-PIN STICKING MAOHINE.-J. 'V. Naramore . 
24,688.-BLIND STILE BonING MACHINE .-L. Worcester . 
24,685.-TILL ALARM.-E. B. White. 
24,665.-PROTECTIXG IRON SURFACES.-T. Selleck . 
24,668.-LoOM PICKER MOTION.-W. Stearns . 
24,689 .-CORRUGATING METAL.-W. E. Worthen et at. 

24.635 .-SHEE'f METAL COFFIN.-I. C . Shuler. 
DISCLAIMERS. 

24.66S .-W. STEARNs.-Loom Picker �fotion. 
24,59S .-M.cC. YOUNG, JR.-Harvesting Machine. 
24,588 .-J. C. STODDARD .-Hay Spreader. 

DESIGNS PATENTED. 
6.735.-PRINTING TYPE.-A. Little .  New York city_ 
6,736.-PRINTING TYPE.-R. Smith, Philadelphia, Pa. 
6,737.-COOKING STOVE.-W. S . Stephenson, Phil 'a, Pa . 
6,738 to 6.740.-CARPETS.-J. T.Webster. Philadelphla.Pa . 
6,741.-PLASTER CAsT.-F . S . Ratcheller, Providence,R.I. 
6,742.-FRAME MOLDING.-S. Garrison, Baltimore, Md. 
6,743.-FLOWER STAND .-J. E .  Marl is, Minneapolis, Minn . 
6,744.-Toy BANK.-F. W. Smith, Bridgeport, Conn. 
6,745 .-COOKING RANGE.-S . S. Utter, Brooklyn, N. Y. 

TRADE MARKS REGISTERED. 
1,340.-LIQUORS, ETC.-W. S .  Dunham, New York city. 
1 , e41 .-PLAYING CARDS.-C . K. Pevey, Worcester, Mass . 
1 ,342 .-FoRKS, ETC.-C.B .  Rogers et al., Meriden, Conn. 
1,343.-SoAP.-Sherwoo'd & Genin, Buffalo, N. T. 
1,3#.-SPOOLS.-J . H. Bullard, Chicopee Falls, Mass. 
1,345.-FERTILIZER.-Hunt, Rankin & Lamar, Macon,Ga. 
1,U6.-HA1I'Is.-Oakford & Co., Baltimore, Md. 
1,347.-RooF SLATE .-T. W. Parry. Lehigh Township. 1'a. 
1,348 & 1,349 .-PLA.YING CARDS.-C .K .  Pevey,Worcester 

Mas s .  
1,350 .-FILES, ETC.-Sheffield Works, Albany, N .  Y .  
1,351.-ToOTHACHE RElIEDY.-A. Tracy, Brooklyn, N .  Y. 

SCHEDULE OF PATENT FEES . 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  $lO 
On each Trade-Mark . . . . . . . . . . . . . . . . . . . . . . .  " _ _  . .  - .  . . . ,$25 
On filing each application for a Patent (17 years) . . .  $15 
On i •• uing each original Patent. . . . . . . .. . . . . . . . . .  _ . . . . .  $20 
Ou appeal to Examiners-in-Chief . . . . . . . . . . . . . . . . . . . .  _ .$lO 
On appeal to Commissioner of Patents . . . . . . . . . . . . . .  $20 
On application for Rclssue . . . . . . ... . . _ . . . . . . . . . . . . . . .. . . $30 
On application for Extension of Patent . . . . . . . . . . . . . . .  $1)0 
On granting the Extenslon . . . . . . . . .  _ . . . . . .  _ _  . .  _ _  . . . . . . .  $50 
On filing a Dtsclaimer . .  _ . . . . . . . . . . . . . .  _ . . . . . . .  _ . . . . . . . $10 
On an application for Design (3Y, years) . . . . . . . .  _ . . . . .  $10 
On an application for Design (7 years) . . . . . . . . . . . . . . . $ll) 
On an appJjcatlon for DeSign (14 years) . . . . . . . . . . . . . .  $30 

RATES OF ADVERTISING. 

Back Page - - - - - - - $.1.00 a line. 
Inside Page .. • .. .. .. ..  7:' cents a lin e .  

Engravings may head adverti8ements a t  the same rate p er 
line, by mea8urement, as the letter-pre88. 

TO INVESTORS. 

The Northern Pacific Railroad Com
pany having determined to close its 7-30 
First Mortgage Gold Loan, and thereafter 
to pay no higher rate of interest than 6 per 
cent on further issues of its bonds, THE L�M
ITED REMAINDER OF THE 7 3-10 LOAN IS 
NOW BEING DISPOSED OF through the usual 
agencies. 

This afl'Ol1ds a desirable opportunity to per
sons wishing to reinvest July interest or 
dividends. 

The Company now has more than 500 
miles of its road built and in operation, in
cluding the entire Eastern Division connecting 
Lake Snperior and the navigation of the Mis
souri River ; the work of construction is pro
gressing satisfactorily ; the Company has 
earned title to nearly Ten Million Acres of its 
Land Grant, and sales of lands have thus far 
averaged $5.66 per acre. 

.All marketable securities are received in 
exchange for Northern Pacifies . 

JAY COOKE & CO. , 
_________ 20 Wall Street, New York • 

Ca t l  gr'lY iron. PLAIN, JAPANNED, BRONZED, S IUfTS in GALVANIZED made to order promptly. g, Address LIVINGSTON & Co . •  Pittsburg,Pa. 
WHALEN TURBINE. No rI sks to purcnaser. Pamphlet sent free. SETH WHALEN. HaUston SPit, N. Y .  

THE 
FINEST FOOT LATHE 
in the market, for AmJ1teurs, Jewellers, &c. Made with special tools . P!ices within the reach of all. 

Send for Pamphlet. 
W. L. CHASE & CO . •  

9 5  Liberty St., };ew York, 

© 1873 SCIENTIFIC AMERICAN, INC
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BAIRD' S 

FOR 

Painters. 
----0)----

Painter, Gilder, and Varnisher's 
Companion : 

Containing Rules and Regulations in every
thing relatln!'. to the Arts of Painting. Gilding Varnishing. Gla,s Staining. GrainIng. Marb-:Jlng. Slim WritIng. Gilillng on Glass . and Coach Painting and Varnish· ing ; Tests for the Detection of Adulterations In Oils. Colors. etc.; and a Statement of the Diseases to which 
�:�������1e��C�l�{�ln����ltr,J�� ta�J!�.t�\:�� Appendix. Coutaluing Colors and Coloring-TheoretIca and Practical . Com�riSing descrlf,tlons of a great 
tr��:.tlo �hi�g�;�oand"Jed. E:'y��!�a!�eJ'oa�:�:cl'���� atlons of Painting. etc. Together with Chevreu!'s PrinCiples of Harmony and Contrast of Colors. 12mo . S56 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 

Sign Writing and Glass Em
bossing : 

A Complete Practical Illustrated Manual of 
f�ri',o���· . .  �:. .���� . . ��������.�' . . .  �� . . ?�� . . :�I.$f.� 
A Complete Guide for Coach 

Painters : 
Translated from the French of M. ARLOT, 

Coach Painter. for eleven years Foreman of Painting 
h'l.Wml�����'E���"e����e����lt.a�!e�·a�-I::.:t'ilfi' 
containing Information respecting the Materials and the Practice of Coach and Car Painting and VarnishIng In the United States and Great Britain . 12mo . $1.25 
[ir The above, or any of my Books, Bent by mail, free of postage. at the publlcatlo.n prices. Mv new and enlarged CATALOGUE OF PRACTICAL AND SUlENTIFIC BOOK8--96 pages. 8vo ...... ent free to to any one who will furnish his address . 

HENRY CAREY BAIRD, 
406 Wl'LWJfns\1&�:�}�If:feiphla. 

SCROLL SAWS, 
THE CHEAPEST AND BEST IN USE. 

B I C KFOR D'S PAT E N T  

ANTI FRICTION 
se'R O LL SAW. 

LEW I S  F AG I N, AG ENT, C I N'TI, O .  
Send for Circulars. LAFAYETTE, Ind., June 16. 1878. Mr. Lewis Fagin-Dear Sir : I am using one of your Scroll Saws. and we I lke It very mnch ; we think we can beat any of their high priced saws for true and smooth work . Please send me one Doz. 14 inch Saws. mostly narrow, the widest not over " Inch, and an of them thick. Send by Express C . O.D. Immediately and J8W 1't�N. 

NEW YORK STEAM ENGINE CO .  
MANUFACTURERS OF 

Machinists To ols 
O F  ALL DESCRIPTIONS, 

98 Chambers St. NEW YORK. 

Patent Woodworth. Daniels and Dimension Planers, 
����d�n.fc;hr'!��;I�'glw���I���1 w:o�. gr��feV����a';,� tnrers of the celebrated Farmer Patent !'Iatcher Heads and Antlfrlctlon Cutters and the N ew England Band 
��� ��'6g!fu���:�sr�'le��e ��:'?��f�' ��siiA�fe� CO. . 

� .f·ASON' S PAT'T FRICTION CLUTCHES 
.1.1.. are manufactured by Volney W. Mason & Co. , PrOvidence, R. I. Agent'!, L. B. BROOKS, 60 ClIjf street, New York ; TAPLIN. RluE & CO .. Akron. Ohio. 

GLASS "MOULDS for Fruit Jars, Patent Lamps. Bottles etc . ,  made byH.BROOKE . 14 years at White and. Centre Streets, New Y!>rk. The short. est and cheapest may order direct of Mould Maker. 
IJfilfJii��ULAR ATTENTION paid to MOULDS for 

rrO FOUNDERIES, Factories, Ropewalks,  &c.-For sale or lease. blocks of Lots.wlth bulkhead l,;;ai:1tr&�� Jt��F.�"ee";'-'il'�r��rms. S.B.SCHlEFFELIN , 
.- � , C .  F. R I C H A R D S O N  
MANUFACTURER OF HAND LATHES, ATHOL, MASS. 

Niagara Steam Pump. 
CRAS, B. HARDICK, 2S Adams .t., Broo�. N. Y. 

Maryland Institute, Baltimore, 
26th ANNUAL EXPOSITION, 

Will be opeD ed, for reception of Goods. SEPTEMBER 
24th to �nh. Inc1usivez. and to the Public, 

OCTOBER 1st to 1I1st. Inclu.lve. 
bu1r�'i!i��iI�':1'eQ��lIfi���� "Ni� '��E��I����It;:J B�"'d'ci>�f'If�1t.-:'!�l�������r,�t� f:M'l:'::ward_ 
�: t�e 1i�����':'���·!lanc�I'n���IJI���t� �laJ?��i! 
�����o;�:�f�t','J� �:�J'rf�����a;\."r::ea;u\���fy!a��:,I� branch of the useful Arts . Circulars containing full particulars furnl.hed on application to the Actuary. C. W. BENTLEY ,  President and Chairman Exhibition. � IVIL AND MECHANICAL ENGINEERING AT 

) the Rensselaer Polytechnic Institute,Troy, 
• Y.-Instruction very practical. Advantages unsurpassed In this country. Graduates obtain excellent posl· tlon • .  Re-opens segt. 17th. For the Annual Register. con-

�"J��s� �g��v6aAl'tr!� 'l5IJ��;.n�t��t���lculars, 

CHAMPION SPRING MATTRESS-The 
latest and best !mllrovement. Do you want a health'l. and comfortable bed ? .lIere it Is . Th� softest easles , cheapest, mast popular, and durable Spring Bed 

In marB:et. Sold by all leading dealers. .N!> .tock complete wlthont It. WhOllfj composed IIf tenacious tem· 
grs�b"�r:A�Pll�Jlfys::'�e���ll�!:l:I�t"�t','fet�� ell:g:�lJ'. 
���sb:llt!:�dN�gt:�e�i�o���d�� �l!�s� n�I���a"i •. B�!� be used. on 1I00r without bedstead. No  nuder bed raql\lred. Needs only half thlcknes. of hair mattress. The regular .Ize double bed. 4 ft. 6 In. by 6 ft •• contain. t9'l .teel upholstery spring. and welf,hs only thirty 
���er�0-Wa�!!.¥e� t��1.�l:,"s�°'i"lyl�I��: ���h�g �n��l Send for pirotorial clrcnlar. Retail price of double bed $18. Shipped, by sIngle bed or quaatlty, t:'o all parts 01 the w8rlil. Llb�ral discount to the trade. Agents wanted. F. C. BEACH & CO .• Muer., 102 Chambers St .. cor. Church New York. $l ft 5  A MONTH t .. Lady Agents everywher� 

0iIri Add,ess -ELLIS M'FG Co., Boston. 

Cinc innati 
0 ... �!.p'9.�J�i�.p . 

SPEOIAL OOMPLIMTiINTARY A WARDS FOR 
MANUFA OTURING MA OHINES. 

In addition to the regular list of premiums to be 
awarded 10r superior merit In competing machines, the 
Board of Commissioners ojfer a "Complimentary Medal" 
of gold, with sliver medalUon center, to each of such 
Important power maChine. ,  or accompanying .et of ma
chines, as are adapted to manufactnre marketable artt� 
cles of all kinds . The entries for these premiums can be 
made either by the manufacturer of the machine or the 
manufacturer of the goods the machine Is intended to 
fabricate ; and the machines are to be awarded these 
premiums subject to the condition that they are started 
on the day of opep.lng of the Exposition, and are opera' 
ted .o as to actually manufacture goods In the bnlldlng 
at least six hours everyday. Power for all machines will 
be steadtly supplied from 9 till 12 A.M .. 1 tIll 6 P.M., and 7 
till 10 P.M. Forfnrtherlnformatlon address the Secretary. 

SrI']:'lN('II ])I]� S For cutting bu.lness 
• t .  11 J ..i :J � lItencUs,aH stzes .  Also .. ....l complete OUTFITS for Clothing 
�:;:�� :r�� ���.f\��s·d,;vt.ths::Jcfol��r���� :ri'� samples to S.M .SPENCER,ll�Hanover St . ,Boston,Mas •• 

COAL vs. FL O UR. 
---0---

OFFICE OF THE JOHN COOPER ENGINE M'F'G Co., 1 MOUNT VERNON, 0 . ,  July 11, 1878. 5 
Mes.rs . Munn & Co .  

Gents . :-We furnished the Machinery and lIxtnres for 
a live run Flouring Mill to the Union FI .. uring MllI Com
pany. Delphos, Ohio . When we came to give a trial 
te.t. la.t week. they ran four pair. of burr. and ground 
FIFTY (50) BARRELS OF FLOUR in four hours with ONE 
CORD OF WOOD. or equal to twenty·one pound. of coal per 
barrel. When the mill Is run three month ••  with good 
care, we .hall beat thi8 work .full ten per cent. The Mill 
was driven by one of our 16x80 Antomatic Engines repre· 
sented In the SorENTIFIC AMERIOAN of June 11. To 
appreciate the economy of I'ur Engines. compare the 
above with the consumptlor:. of fuel of the best mm. of 
the country. 

THE JOlIN COOPER ENGINE M'F'G CO., 
Mount Vernon. Ohio. 

o I NVENTO RS 
�+� MANUfACTURERS 

The Managers of the 42d Exhibition of the American Institute. of the City of New York. beg to announce, that the Exhibition Buildings on 2d and 3d Avenues and 68d and 6�th Streets. will be open for the recep tion of heavy Mac hinery August 1 8th and for other articles, September l st187S. The Exhibition will be fnrmally opened September 10th. For particulars, address " General Superintendent, American In.titute, New York." 

RIVERVIEW ACADEMY, Poughkeepsie, N.Y.-Work recommenQes Sept. 11. Boys ,  "Fall in.'.' l!AGE'S Water Flame Coal Lime Kiln, with· BOp'I!lB BOT AlB . ·coal or wood. No. 1 Soft White Lime or Cement, .iii 
th u"e of water. C. D. PAGE, Patentee,Roohester.N.Y. E�GINE COMPANY, '70 New Church St • .New York 

'11� Sft.DeW'6�tWi¥���1'h1��� t�:�:.��aNe�1f�r�r 

Machinery, 
Wood and I .. m Worktng of every kind. Leather and 

Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE GO CO., 121 Chamne, s St. N .Y.  

Cold Rolled Shafting. 
Ol����a�g ��� ��'l�rM�ai���tv."l fn'�:y y��s����� 
to ?.4 ft. AlSO, Pat. Coupling and Self·o1Jlng a;P�table 
Hangers. GEORGE PLACE & <rD., 121 Uhambers Street, New York. 

Sturtevant Blowers. 
Of every size and de.cgR�'1!nGi\o�r':''b\l! �nc���d. 

121 Chambers Street, New York. 
PATENT PUNCHIN G AND 

Shearing Machines, . 
With all Modern Imyrovements, In forms adapted to everl kind Q work. W ABBANTED 

S UPERIOR 1 0 ALL O THER6 .  MOSES G. WILDER, 121 Chamber. St. , .New York . 
Patent Ground Chilled Rolls, 

ROLLING MILLS AND MILL MACHINERY, 

Farrel's Patent Railwav Crane, 
PUNCHES AND SHEARS FOR HE A.VY WORK-FLY 

6Vl[�EcJ'l'S.p&t.�1]T <i���i;g}?��ys· AND SPE· 
FARREL FOUNDRY & MACHINE CO., MOSES <fi1 '6��£�:r-s ����:f.'id·:'i��k. 

The fact that this shafting has 75 per cent greater Strength, a liner lInlsh, andls truer to gage,tnan any- other 
1 0  n.e, renders It undoubtedly the most economical. We are also the sole manufacturers of the CELEBRATED VOL� LINS PAT. COUPLING, and furnish Pulleys, nangers, et(' . . , of the most approved styles. Prlce llst. mailed on appU-Il8tlon to JONES & LAUGHLINS Try street, 2d and 8Il. avennes. Pittsburgh. Pa. 190 S. Canal st. Chlcago. urStock. of thl. Shafting In store and lor ."Ie by FULLER DANA '" FITZ .. Boston. Mas •• flEO. pLACE & COc� 121 Chambero .treet . N. Y. PIERCE  & WHALI"G. MUwaukee, Wis .  

B UERK'S WATCHMAN'S TIME DETECTON.-Important for al. large Corporation s 
���h �:��gg�yr���ur"a��cg�s;;;-grfo�o)�,} :;..�r:';����i pa.trolman, 88 the same reaches dUferent stations of hi s beat. Send for B Circular. J. E. BUERK, P. O. Box 1,057 Boston. M • ••.  

N. B.-This detector Is covered by two U. S. Patents. Partie. using or seiling these Instruments without authority from me will be dealt with ar.cording to law. 

WOOD-WORKING MACHINERY GEN-erally. SpeCialties, Woodworth I'laners and Richardson's Patent Improved Tenon Machines. Central, corner UnIon ot", Worce.ter ... Mass. 
wrrH RRB y Rur' G  & t<WHA RDR()N. 

PUNCHING AND 
DROP PRESSES, 

WOODBURY'S PATENT 
Planing and Matching 
and MoldtngMachlnes. Gray & Wood's Planers, Self.ol!lng Saw Arbors, and other wood worklag machinery. S. A. WOODS, 1 91 Liberty street , N. Y. ; 
_ Send for Circulars. 1. 67 Sudbury street, Boston. 

SHINGLE AND BARREL MACHINERY.-Improved Law'. Patent Rhlngle and iiead!"g MachlRe. simplest and best In uoe. AIs0'II
Shlngle Heading 

�':,��;:�.i,g:oli�'a:es�t�tfE���!t;��: Lg��:,nolj:t:�a."i�s, 

U. 8. Plano Co., 8 1  0 B roadway, N .  Y. 

RICHARDSON, MERIAM &; CO. Manufaetnrers of the I .. test 'mproved Patent Dane18' and Woodworth Planing Machines, Match1ng, Sasb and moldtng, Tenoning, Mortising, BOring, Shaping, Ver-
. tical, a.nd Cf.rculnr Re.s8wfng Machines, Saw M111s, Saw Arbor., ScroH Saws .... RaUway. Cut-ojf, and Rip-saw MaChines, Spoke and wood Turning Lathes, and various other Kinds of Wood-working M'achlnery. Catalogues and price ll.t • •  ent on appllcat1on. ManufactorykWor. cester . Mass. Warehouse, 1m Liberty st, New Yor . 17 

'V OR SALE-The right to manufacture and <ftil. Sell the Patent Stave Grain B&skets In the States of 
te�\"el��Jiri::::�. �'!.1e�r,:vii.��h)Srl�J�:kJ.tSJ'ri�� and,others . G . ! .  BREWSTER, Appleton. Wis. 

BUSINESS-That will make four fortune. 
01lve����:::St�E���0':ORTABLE ABLE CO. , 718 

TH.I!l Union I ron Mills, Pittsburgh, Pa. The atteRtlol1 Of Engineers and ArChitect. 1. called to our Improved Wrought·lren Beams and Hlrders (pat. ented) , m which the compound welds between the stem and liang"", which have proved '0 objectionable in the old mode or mannfac'!;nrtng, Bre entirely avoided we are prepared to furnish all sizes at terms 8e favorable ss can beobtalned elsewhere. For deSCriptive llthograph address Carnegie, Kloman & Co. U ulon Iron MUls, Pittsburgh, Pa. 
$25 A DAY ' Agents wanted. Bu.lness entirely 

• new. G. G. SHAW. Biddeford. Me. 

" ·To Have a Cricket 
H oN THlC HEARTH IS THE LUOKIEST TIDNG IN THE .. WORLD."-Oh,a8. Dicken8. The large Illustrated family �a:per-" THE CBI('KET ON THE HEARTH "-only $1 a year. A, S� CHROMO FREE. Great success .  100,000 sold. 16 pages crowde4 with freshest stories . &c. wm pay one General Agpnt lD each county a rrwnthly ca8h salary. Send $1 for Agent's OutJlt �romos. samples, terms.&c.) 
!."J'�ih':'i-:�ri��It'gKject, t� t'n«i�tdt��� P{!·rlt .

three 
JONES & HADLEY. Publl8her8, 176 BrOa�way. N.Y. 

NEW & IMPROVE D P A.TTERN S.-MA. CIilINISTS' TOOLS-all sizes-at low price. . .  �. &  R. J. GOULD, 1OSN. J. R. R. Ave .. Newark, N. J, · 
..,;:0( to ."0 :rer dayl .Agentlwanted,,\-.Ul olasllelof "ff'orJrfDlIr.PeGo ." .piiol �ef Of elthel les' 70nngOroldl make moremone:v .t ;:!'�::��n::;:���O!.�=:':'h�DI 

7 7  
Moulders ' & Plasterers' 
TOOLS For Illustrated Catalogue. apply to 

• H. CARTER. 290 Pe&rl St .• -" ew York . 

MACHINERY NE W and �d-HAND.- . Send for Olrcular. ORAS. PLACE , & CO. 60 Vesey st., New York. 

IMPROVED FOOT LATHES. SELLING Everywhere. N. H. BALDWIN, Laconia, N.H . 

PA.. Breech.LoaUlng Shot Guns, $4U to $300. Double Shot GUDA, $8 to $150. Bingle Guns. $S to $20. Rmes. $8 to $75. Revol· ver ••  $6 tv $25. Pistols. $1 to $8 . Gun Material, Fishing Tackle &c . Large aiRcounts to dealer. or club8. Army Guns, Revolvers<-etc . •  bought or traded for. Goods sent by express (\ O. lJ . to be exnmined before paid for. 
1832. I'CHENCK'S PATENT. 1 871.  
WOODWORTH PLANERS 

tfi\g';;;:8�-:i�!e�all�m,��. ���d J'gi�r<'l. 1"8ff�'Wc��s SONS. '\'Iatte.wan. N. Y. and 118 Liberty St., New Yor� . 
GEAR'S PATENT 

VARIETY MOULDING MA CHINE 
M��:I��Ik:���I."·i��wr;eo�n��m:'�.1�Yft�li.��r:£!�� ted States Circuit Courts. Infringers who do not make immediate settloments will be )lrosecuted. I MEAN BUSINESS. A. S. GEAR, Sole Manufacturer & Proprietor. AI.O Manufactur&r and Dealer In all kinds of Macldnery and Mechanical Supplies .  56 Sudbury St., Boston, Mass. 

$72.00 EACH WEEK. Agen ts wanted everywhere. Business str1ctly leIOLimate. Particu1ars free. Address ,  J. WORTH & Co .. St. LoiIls,Mo. 

100 HORSE POWER Horizontal Engine for Sale. at about one aalf Its cost. and but lit-tle used. For dW.rii�I¥'l�n3j�I�. �g�IMghmond, Va. 

Improved 
THOMAS LEFFEL. 

FOOT SA WING MACHINE-best outCuts very fast. as smooth as a plane. S. C. HILLS 51 Courtlandt Street. New York. ' 

I 

BOULT' S PATENT 
Siugle Spiulile 

Combined Moulding, 
Paneling, & Dove
tailing Machine. 

For Carving, Paneling, and Irregu1ar Moulding, various kinds of Dovetailing and Routing. The slmp]est and most useful Machine for Furniture, Hoose-lInl'hing .... Car • •  Organs, Drawers, .lSrackets, &c. , &c. 
BATTLE C REEK MACHINERY UOMPANY, MANuFAc'ruRERs, Battle Creek, Mlclligan. 

THE " PHILADELPHIA " 
HYDRA ULIC JA CK. 
P ISTON guided from both ends; all working . parts guarded from du.t ; single or double pumps. cy:l1nder� shafts, rocker arms, pistontl , etc., entirely steel .. 
�g: �� ciifi�t�� ·k��I���lr.hla. i PHILIP S. JUSTICE. 

�iefe groae unb tlj1itige  (Haffe unfrer lE e. 
tJiirferung mnd)en ruir b e fono ertl barallf 
lufmedjnm,  bnB  un jre j) irma burd) i l) r e  SBer· 
6inbung mit �a jgingto n unb bCl l  cU!ov1ii jd)en 
,pnuvtfHibteu, b efonbere m ortf) (. ile 3ur Cl:rlan. 
gung bon in. unb nUilI1inbijd)en �ateltten 
bietct . 

3eber &rfinber, g lcidjtJ ieI wcld)er 9lntiounfi. 
tiit ang egorig , i ft burd) b i e  lib erafen \l3n tCll tge. 
feye bel' merein:gteu etnntCit 311m \l3 ateu t l d)u� 
fur &rfiubuuJcu bmd)tigt . Unire B-inna  i f  I 
limit, genu�t aUf 26j1if)rige  &rfa qrul1 g ,  bClltjd) c  
&rfin ber jeber 3e i t  3u  v crat f)Cl1 uno 3 1 1  m�Gige l l  
�rcijen rnld) unb  piiuft1idj lj3atcute 3 U  erlaugen. 

�ie � eu t jd)e <sect ion i ft in bcu .l)5nbeu 
f1if)iger beut jd) er SngCllieure, . �e ld) c  in  .bcr 
Office verjilnfidj mit &rfinbern tJcrfef)tclt 
!Verben • 

:iDer " Sdenti£.c Am erican " wiro in f e inc!! 
eJpnlten oie  bebeutenberen &rfino L1l1gen be. 
l\)red)cll . 

�orrc fpoubeu3 erveten unb vro l11p t venut· 
wortrt . �j.l nm plj [ ( te in owtfd)er eprnd)e WeI"  
ben nUf m�dnugen franco 3ugejnn �t .  

� orejfire : 

y�Ullll & �o., 
. ,Scientific .American" Patent .A[jentur, 

S 7 "hut tnc\\), 
New York City· 
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A dverti8ement8 Will be admitted on this page at the rate 0' 
$1 .00 per line 'or earn 'n8Brtion. i!Jn(J"'av1ng8 ma�' 
head adverti��ement8 at the 8ame rate per line by 1n,ea&

u�ement. a8 th,e �etter-'IJre88. 

'lIke value of" the SCIENTIFIC AMERICAN a8 an advertisIng 

""edlum cannot be over·est mated. Its circulation i8 ten 

time8 greater than that of an]l lrl'Jnilar journal now pub· 

i;.II ed. It goes into all the State8 and Territorie8. and i8 

read en aU the pr;ncip f11 I braries and reading·room8 or 
the world. We invite the attellttOn of tho", who wi8h to 

make the r bU8jnes8 known to the annexed rates. A bU8i� 

neS8 man wants 8ometh.ing more than to Bee hi8 adver· 

tisement in a prrnted n('wRpaper. He wantB circulatlon. 

If it is worth 25 centR per line to advertiRe in a paper Qf 

three thousand circulation, it is worth $3.75 per line to 

ad?'erti8e In one of fortY·five thousand. 

SILICATE OF SODA . 
HODGES, COOLIDGE & CO . •  BOSTO'\; .  MASS. 

IRON STEA l118HIP B UILDERS. 

NEAFIE & LEVY, 
PENN WORKS, 

MARI�I:�Nl�li�JWJkJjRE1JtrRE�,UILD. 
PHILADELPHIA. PA. 

TANNifTE-OP SODA . .  
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Sf) '\LE PREVENTIVE II s use in any form for this 
pnrpose is covered b
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patent, The pnblic is warned that 
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intl'odi1Ced 8ince the publication of Dr. Rogers' discov· 
�l'y. The geuuine artic e is furnished by ourselves and 
agen ts ,  at P5 cents a pound. 1 See �CIENTIFIO AMERICAN, 
June 14. 1873.) Address J.G ROGERS &CO . •  Madlson,Ind. 

SILICAT E  OF SODA . 
L. & J, w. FEUCHTWANGER, �EW YORK. 

A FO RTUNE FOll SOME HAT OR CAP 
M�nufactur�r.-The Multiform Ca,p for Winter 

wear. "' Ill be the b ,.t Selling Cap ever Invented. The 
entire Right low. J .E .DO VI & CO., 30 Frlend St , Boston. 

dJ> Il! ""  6 0  AGENT'S PROFITS PER WEEK. ii;lIU .8 • Will prove it or forfeit $500. New 
art:clesjust patented. �arr.ple8 sent free to all . A<Jdress 

W. H. CHIDESTER, 297 llroadway. New York. 
-C OWELL PATENT DOOH AND GATE 

j SPRING-, worth ten of all others. Won't corrode or break . Ask the Hardware d(�alerA for it, or address 
S lie Manufacturer, JAB. H. WHITE, Newark, N. J. Territ Jl"y for Sal e ,  

T H E  

S C I E N C E  REO ORD 
F O R  

1 8 " 3 .  
A Compendium of tbe SCientific Progress and Dlscove 

ries of the Preceding Year. Il lustrated with 
over 150 Engravings , &)() pages, 

octavo. Price. $2. 
r I" IUS NEW AND 

sPleiaid book embraces 
the most Interesting Facts 
and Discoveries in the vari� 
OllS Arts and Sciences that 
baye transpired during the 
preceding year exhibiting in 
one view the General Prog· 
J ess of the World in tbe fol· 
lowing Departments : 
1,-CHI£MI8TRY AND MET· 

ALLURGY. 2.-MECHANICS AND EN· 
GINI£I£RING. 

a.-r;lJl�T�RJ8fl�1i. LIGHT, 
4.-TECHNOLOGY.-Embra · 

clng New and Useful In· 
yen tiona and Discoveries 
relating to THE ARTS : 

5.-BOTANY AND HORTI· 
CULTUIlE. 

6.-AGUICULTURE. 
7.-HU RAL AND HOUSE· 

HOLD �X;ON O M Y .  
8.-�IA rERIA MEDICA, 

THERAPEUTWS. HY .. 
GlENE  

9.-NATURAL HISTOI�Y 
AND ZOOLOGY. 

1
0 �ENiill�¥Jf1lW�,gU: 

lG� . GEOGIU.PllY. 
2 .-GEOLOGY ANlJ MIN ERALUGY. 
la.-ASTRONOMY 
14. -BIUll-IIA!'HL 
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copy of !:j(:IENCE RECORD FOR 1878. It is a most 1 .0.
terestlng aud valuable HOOk. and should have a place In 
every Uousehold., in every Library. 

6OO pages. Oeravo. Hanasomely Bound. Over 150 l]n · 
grt;��t� n��j

c
:o 

$
;il parts ot the country, on rece1p'j ot 

the price. A liberal d;'count to the trade and to "aD 
vassers. For sale at all the principal Bookstores. 

MUXN & CO., PUBLleHERS, 
37 Park Row, N ew York Cit".. 

THE 8GIEll TIFl G AMERI GAlV will be sent OM y" ar and one copy of S GIElV GIJJ REGORD FOR 1373, OD 
receipt of $4·50 • 

.. :O�i��lfe �Gr?t:!Ml'g:di"1���2,Jl?1f0I"1l1 with the 

Jcirotific 
BLA KE ' S  STONE AND ORE BREAKER, 

For reducin� to fragments all kinds of hard and brittle sub,tances, such as 
ROCK8, OR,ES. MINERALS, AND DRUGS. Extensively used for making Concrete for McAdam Roads, Ballast for R�il· 

C���er����C�\�� o�et,uCt���s ��:��t Jr�1�
e
���r\\1s !�:�ae�tfuD�'u��

e
�
a
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'ca. The patent for this machine bas been fully sustained in the Bourts , after 
,'f'

E
eated and thoroughly contested snits. Those \\ ho make, �ellt 0'1' U8e machines 

In rl'Dfj'�tF�'s
tbIS patent do ;0 at their own risk. 

Th BI k G h G 5 NEW YORK AGENCY, �e", aH�Ver�Scoe!n. 0 . ,  1 Where a machine may b:s�:n 1�1�:er�:�e:�, 

WIRE R OPE. 
J O H N  A. R O E B L I N G ' S  S O N S  

MANUFACTURERS, TRENTON, N. J. 

FOH Inclined Planes,Standing Ship Higging 
bridges, Ferries, Stays, or Guys en Derricks & Cranes, 

Till. r R(.pes. Sash Cords of Copper and Iron. Lightning COD"luct,@rs of Copper. Special attention gh en to hoist
ing rope of all kinds for lInnes dnd Elevators A

l.Pl
d' 

fOl 
��: ��:fero'i

n
frfrr!�iS�fo� ��

h
��,���°ti;�i�� RO��8. f� 

large s�ock constantly on hand at New York WarehouEe 
No. 117 Liberty street. 

LUBRICATORS. 
D REYFUS' transparent Self·nct. 

ing' Oilers, for all Rorts of Machinery 
and Fhafting, are reltable in all sea�wns, 
sRvlng 7;-9!\ ner cen t. ,  The !SELF-ACT
ING LUBRICATOR for Cylinders is 1It-I"5i111OGl now adoptea oy over 150 R. R. ln tbp U. S . ,  and by hundreds of staUonarv engines. 
NATHAN & DREYFl!S. l08 L1berT y st . •  N .Y.  

P'l7'rometers For testinl\" Ovens. Bollel 
� a flues, Blast furnaces, 

Super·Heated Steam. 011 Still., &c. 
Adare.s HE�RY W. BULKLEY, 

98 Liberty St . •  New York, 

H. Y I PLASTER WORKS, 
l\ tr  ANUFACTURER S of Calcin ed and Land Plaster, M arble Dust, Terra Alba, &c.,&c. Our 
11/ 1 DOUBLE EXTRA. Plaster is un8urpas8ed. Every B!lrrel warranted. lur Quarries are In Nova Scotia. WORKS, 469, 471 & 473 CHERRY STREET, NEW YORK. 

MORRIS� TA SKER & CO., 
MANUFACTURERS OF 

AMERICAN CHARCOAL IRON Boiler Tubes. 
WROUGHT·IRON TUBES 

AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL. 

IIY"Rteam and Gas Fitters' Snpplles, Machinery fOI Coal Gas Works. &c. &c. 
NO. 15 GOLD ST .. NEW YORK. 

B U I L D E RS SEND FOR BOOK CATALOGUE. 
BICKNELL. 27 Warren st.,N. Y 

A , GOOD THING-MONEY IN IT- A For-
tune for a Patent AlZ'ent or Manufacturing Com� 

pany. The Novel Ratchet Cork Screw, one of the best 
selling articles invented, can be bought .  Owner bas 
other business, W. DWKSON, Box 30, Albauy Post 
Clllce. N. Y .  -----------------------------

Machinist's ' Tools 
EXTRA REAVY AND IYCPF,OVED. 

' 

LUCIUS W. POND, MANUFACTURER 
Worcester, 'Mass . 

Warerooms, 98 Liberty Stre,' t ,  � ew York. 

=-=-===--=-==-:::--::= =A.::-:, =C . f3TF BB INS. Agent. 

NOYE' S MILL FUHNI8W.NG WOHKS 

Burr �r�B
t
��������t��I�

h
�iN�1t��tita,;��inls?�c�:�s� Mill Picks, Water Wheels, Pull_fS . ,d Gearing, speCially 

adapted to fiour mill.. Send f' r C'. ,alo.:ue . 
. l, T. N0"E I.i; SON .  Buffalo. N. Y.  

K IDDEH'S P ASTILES-A Sure Helief for 
Asthma. STOWELL & CO. Charlestown. lIIass . 

. ...,....-�' ���. 

'1 HE HEALD & SISCO THE HASKINS MACHINE CO. 
Patent Centrifu�al Pumps, 

VERTICAL & HORIZONTAL. First Premium·,; at New Orleans .  Cincinnati , and New 
York. " Medal of Special Award," American 

InstI tute. 1872. 
Perfect satisfaction guarantepd. The cheapest, most durable. pODular and successful Pump known, for Paper 

Makers. Tarmers. Contractors. Brick Makers, DistIllers, 
���lre�.��lP����ine:'���d��i,rtr�:at��:'Pe][�:'111�S\�: 
ted pamphlet,free .  COO references to parties actual ly using 
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P, BLAISDELL & GO . ,  
MANUFACTURERS OF THE 'BEST 

Patent Drill Presses. with Quick 
Return Motion, 

In the Market, also other Machinist Tools. 
SEND FOR CUTS. 

WORCESTER, MASS. ----------------------

. J ll w rCbLCtl lll \\ alrot' puwer, 
JAMES LEFFEL & CO., 

SPRINGflllI.D, 01110, or lOU LIBERTY 1ST., N. Y. en·y. 

F ITUHB 11 ltG. ilIA 1"8 . .  JUa llufacturel'S of 
PATENT VERTICAL S'l'EAM ENGINES. 

(10 HORSE·POWER,) 
Our Combined EUlllnes aud Boller. are made In qunntl. 
t1es and to standard gaugeR, 80 that all parts are tnter· 
changeable. Can be run with greater safet

l 
and less ex-

fet�S�Jh:�r:�bg;��� eW��:r���f4�tC��tia:Jte�t���� 
New Y ork: Send for Circular. 
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'l' H R E E  P L Y  P, O O F I N G ,  
In Use Ten Years. 

A good article, w ell recommended. and suitable for 
�l���r tr.\rJX �rO�]}I�a
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MAHOGANY, 
ROSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD HUNGARIAN ASH, AND 
ALL KINDS OF WOODS, 

IN LOGS, PLANK, BOARDS, AND VENEERS. 

GEO. W. HEAD & CO . •  
111m and Yar<1. 186 to 200 LewIS S t  . •  co  • .  6th St • E. R,N. Y .  

� ��gf::eblc���;g;��r8It:f,ik���J:,trl'��i�;'t'i�r�d. 

D O U B L E  A C T I N G 
B UCKET-PL UNGER St�L�}!l!:�!!PS 

VALLEY MACHINE COMPANY, 
Easthampton. Ma� s. 

EMERY WHEEL MACHTNERY 
for grmding Tools and Metals, 2'um� 
���I�I�:rSt�1�������\

i
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-unequaled for the sterl1ng quality 
of its materh.tl and wor'Fmanship, 
the �u

:��Ji�,� °t)�'TT.tt �(;�1��;�: 
W()OIISo,cket. I . .  B lore , 93 L1bert,y ..,t , N .  Y .  

PORTLAND CEMENT, 
From the best London Manufacturers . Fo r  pale bv 

JAMES BRAND. 55 Cliff St . •  l'i. Y. 
A Practical TreatJse on Cement furnished for �5 cents 

The Pulsometer or Magic Pump. 
The Simplest, most durable and effective 

� pump now in use. Adapt€'d to all situa� 
tions and performs all the funct,ons of 0, 
:�d�¥�� iJ!�gg;e�� ac�g�£�t�e��ttir:� 
to wear oul . Will pump gritty or muddy 
water without wear or iniury to its parte. 
It cannot get out of order. 

C. HENRY HALL & CO . •  
2 0  Cortl1-1nd.t Street, 

New York City. 

THE STANDARD MAKE ! 
W" Emery Wheels and Emery Grinding Machinery. 

'['HE TANI'!'E CO., Strondsbnrg, Pa. 

AMERICAN SAW C O . , 
No. 1 Ferry St. , New York. 

Movable-Toothed Circular Saws, 
PERFORATED CROSS·CUT, 

AND 
SOLID SA WS. 

I v E N S  & 11 R tNi
O
i� E S P A T E  N T 

Eccentric·(jeared Power Press. 

WHEEL. 
Simp]PfiOlt, Stl'Ongest, Cheapest, Best. 

In the t est at llolyoke, in  
1872. the  Houston gave the  
highest l)el'(:entu ge ever sho\l'u in � fellable test and 
the hic:ll est ave·  age re
�ults ever obtained. In 
practi cal use 1 l  is ever} whcl e 
demollstl ating it s superior
ity over all others . Emer� 
t-on's ful l  report furni shed on 
!.ppllcatlon . Sen d for Circu· 
jar.  
)IERRILL & JlOUSTON 

mON WOHKS. 
BelOit, Wisconsin. 

I HON PLAN ERtl, ENH lN E LAT HES. 
Drill�, and gther Machinists' Tools, of superior qual� 

li�h o,:'u�up�c:r:.�3:i:�h�\:w F"�� ��'i-IO:AJU;;' k8¥'t?£: 
rV"G cn. 'l\e'V Haven. Conn. 

I..l AN tSOM tl Y P HUN CON UEN 8ER perfects 
. \: and maintains vam:.llm on Steam Engines at cost of 

one per cent Hs vahle. and by its use Vacuum Pans are 
run with full vacuum without Air Pump. Send to W1I1. 
ALLEN , 51 Chardon St . • BORton, for a personal call, or 
flP r,omnfm v. at Rl1tl'a,lo,  N. Y., fOT Sl cirl'n):u. 

One copy, one year 
One copy, SIX months 
One copy, four months 

$3.00 
1.50 
1.00 

One copy of ScientifiC American for oue year, and 
one copy of engraving, " Men of Progress " 10.00 

One copy of ScientIfic American for one year, and 
one copy of H Science Record," for 1813 4.5Q 

RemIt by postal order, draft or express. 
The postage on the SCien tific American is five cent' per 

quarter, payable at th(" office where received. Canaca 
snbscribers must remTt, VI Ith subSCriptIon, 25 cents extl a 
',0 pay postage. 

Address a ll leLLers and make all Post Olllce ordar; of 
drafts payable to 

MUNN " CO., 
37 PA R lf RO W NEW Y01lJ/" · 

MONEY made wtth Stencil and Ke
l. 
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