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IMPROVED PUMPING ENGINE FOR WATER WORKS. 
We illustrate herewith one of the smaller sizes of an im

proved duplex pumping engine for water works, manufac
tured by Messrs. Dean Brothers, of Indianapolis, Ind. The 
steam cylinders are 16 inches in diameter. water cylinders 10 
inches in diameter, and the stroke 16 is inches. The machine 
is capable, we are informed, of delivering 1,000,000 gallons 
in 24 hours ; or when connections are made with hose to dif· 
ferent hydrants, it will throw four 1:l; inches streams to a 
hight of 130 feet, which is sufficient for towns with from 
5,000 to 8,000 inhabitants. The manufacturers construct 
much larger engines of the same description, capable of de 
livering 6 000,000 gallons in 24 hours, or throwing twelve 
fire streams from the mains, all working equally well in con
nection with the reservoir, the stand pipe, or the direct pres
sure system of supply. StAam is used expansively, and the 
larger engines are provided with adjustable cut offs. The 
crank shafts are connected together by a coupling, and the 
cranks are set at right angles to each other, so that they may 
run very slow without stopping, or may maintain a high 
speed without injury. All bearings have large areas, and 
have means of adjastment in case of wear ; the water cylin. 
ders are lined with copper ; the valve seats are made of gun 
metal with noiseless rubber valves, and the larger sizes of 
pumps ha ve hand holes for examining or removing the valves. 
The piston rods are of steel, and the water piston rods are 
covered with brass. The crank shafts are made of hammered 
iron, the crank pins of steel, and the cranks of cold blast 
charcoal iron. Every part is made of the best material, care
fully fitted. All the pipes are carried under the floor, as 
shown. The steam supply pipe iii! carried into the bottom 
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All the pipes being out of sight gives the engine room a 

very neat appearance and insures a dry floor. In front of 
the steam cylinders are three throttle valve stands, the cen
ter one is for running the pumps duplex, the others are for 
running them separately. 

An important feature of this d uplex pump is that it may 
be converted into two single pumps by uncoupling the crank 
shaft, which can be done very quickly. By closing the valves 
on one pump, the other may be run alone. This is a point of 
considerable advantage, especially where direct pressure is 
used, as the supply would be interrupted if the engine were 
stopped for a few minutes, and a fire might occur .at the 
very time (the engine is at rest. 

We learn that this machinery has been in constant opera· 
tion at Union City. Ind. , night and day, for over two years, 
without stopping, and has never cost a dollar for repairs. 
The supply is there kept up by pumping directly into the 
mains, and in case of fire the hose is attached to the hy
drants. 

The following cities are also using the duplex pumping en
gines, which furnish the entire supply of water for fire and do· 
mestic purposes; Peoria,TIl. ; AIton,Ill. ; Charleston, Ill. ; Bra
zil, Ind . ; Attica, Ind. It is claimed that the engines in PeOlia 
are showing a saving of 35 per cent in fuel over the machines 
previously used. And in all the other cities the machines 
are working with great economy, no fire engines being em
ployed, the hose being attached directly to the hydrants. 
The manufacturers (whose address is at junction of Delaware 
street and Madison avenue, Indianapolis, Ind .), also make an 
excellent variety of steam pumps for general purposes. 

•••• •  

side o f  the steam chest, and the exhaust pipe leads down be- Are Nitrites I n  Water Caused b y  Bacteria 1 
tween the pumps. The suction pipe, which is brought up It has generally been supposed that, wherever nitrites 
between the water cylinders, has a vacuum chamber attached, were found in spring or well water, they were formed by 
which is represented between the wheels. _ the oxidation of the ammonia. Mensel has recently proved 
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that, in many cases at least, the nitrates were converted into 
nitrites through the action of bacteria. The following facts 
sustain this theory; Well water containing no ammonia, and, 
when fresh, no nitrites, but some bacteria, after standing a 
fortnight gave the reaction for nitrites. In this case, the ni· 
trates were the only nitrogenous compounds in the water 
when it was fresh. Salicylic, carbolic, and benzoic acids, 
alum and table saIt, in short all antiseptics and antizymotics, 
hinder or retard the formation of nitrites. Water containing 
nitrates, did not, in the presence of bacteria, produce nit· 
rites ; they appeared in from 2 to 14 days after adding some 
carbohydrate, as sugar, gum, or starch. A few other car· 
bonaceous compounds convert nitrates into nitrites, but slow. 
ly and weakly. Antiseptics stop this decomposition. 

Freshly distilled water, boiled with sugar and li!altpeter, 
and sealed up while boiling, contained no nitrites after 
standing for weeks, because no putrefaction can take place 
without bacteria. Putrefying albuminous substances, brought 
into contact with nitrates, yield nitrites. 

We do not get a correct view of the decomposition going 
on in wells rich in saltpett'r until we look upon the nitrous 
acid as the direct product of decomposition. The decompo· 
sition of cellulose by means of bacteria, in the presence of 
nitrates, proves that saltpeter is not only direct food for the 
plant. but, owing to the oxygen in it, performs an important 
function in the soil. The decomposition process above de
scribed is a very extensive one, and elucidates the decay of 
plants, as well as many other operations in factories. The 
alkaline nitrates by themselves are not so easily reduced ; 
and if, nevertheless, the microzoa employ their combined 
oxygen for oxidation, there is an important difficulty in 
regard to the power of bacteria, because on the one hand 
they produce oxidation, on the other they d eoxidize. 

This fact may lead to a new method of combating diseases 
which are related to bacterian organisms. 
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WHAT THE COMING MAl{ MAY BE. 
Clever writers have frequently amused themselves and 

their readers by forecasting the future, and prognosticating 
the condition of humanity centuries henc!'. They have ma
terialized, so to speak, the dreams of to-day, and pictured 
human life as it might be were those dreams fulfilled. In all 
these Utopias, however, the people, though better morally, 
more happy socially, more fortunate politically, and more 
powerful through easily predicted increase of knowledge, 
are yet substantially the same as the people of the present. 
It is assumed. apparently, that the future progress of man 
is to be measured by changes in his condition, not by changes 
in himself: that, supposing progress to go on in the future 
as in the past, the meR of 5876 will differ from us in their 
personal development. 

A writer of sufficient knowledge and liveliness of imagin. 
ation might plan a more marvelous and, it is hardly too 
much to say, more probable Utopia from the standpoint of 
psychical rather than material development, picturing a time 
when the average man will be intellectually as superior to us 
as we are superior to the less developed man of five thousand 
years ago. That there has been a similar increase of human 
brain power during the past few thousand years is as certain 
as that there was a steady increase of brain bulk throughout 
the animal kingdom during-the geological ages just preceding; 
and there is no physiological or other reason for believing 
th"t man may not go on perpetually increasing in mental 
power. 

Measure the rntellectual gulf between the Australian sav· 
age, barely able to count his fingers and having no numerals 
above two, and a Newton or a La Place, or even the average 
man of to-day: then suppose the whole race advanced an 
equal interval. Imagine a race of men so intellectual that 
the average man would be a Michael Angelo! The ba.sis for 
such an estimate of the powers of the coming man is found, 
strange to say, in certain idiots. 

Idiocy is commonly marked by the non-development of 
tbe physical powers, but sometimes by the non· develop 
ment of all but one, in which cases a single faculty appears 
to receive the whole of the force evolved, and to develop 
enormously at the expense of all the rest. Thus we may ac
count for the marvelous power in one direction shown by 
idiotic prodigies like Blind Tom, whose psychical power is 
wholly musical. The idiot painter known as Cat Raphael 
illustrates the same perversion of force in another direction. 
lIe drew and painted cats and kittens of every sort, shape, 
and shade, in every possible position and condition, and 
painted them wonderfully well, yet could do nothing else. 
In like manner we have calculating idiots, able to make the 
most elaborate calculations almost instantly but utterly un
able to explain the mental operations involved. Other idiots, 
without reference to clock or watch, and without conception 
of the object or meaning of divisions of time, are able to tell 
the hour and minute at any time, night or day. Still others 
show an extraordinary development of verbal memory, unac
companied by other mental power. Though unable to read 
or to understand the meaning of many words, they will re 
peat by sound hundreds of verses, lists of words, everything, 
in short, that they may hear. Then there are historical pro· 
digies, who, though ignorant of history in any just sense, can 
give the date of every great battle or other event, repeating 
them as isolated facts, devoid of interest and meaning Sim
ilarly there are mechanical idiots, or rather meehanical gen
iuses who are idiots in all other directions. A few years ago 
there was exhibited in England a beautiful model of a ship, 
pronounced by competent judges to be a perfect specimen 
of naval architecture, every detail being proportioned and 
finished with the nicest exactness. It was made by the im
becile son of a gardener in an interior county. Up to that 
time, it is claimed, he had never seen the sea or a ship, his 
pattern 1Jeing a printed ship on an old pocket handkercbief. 
When his work was nearly finished, he visited a dockyard, 
and made a few changes in his wnrk. Four years were spent 
on this, his second attempt at shipbuilding, his first having 
failed through ignorance of the fact that wood could be bent 
after immersion in hot water, a trick which he is said to have 
discovered by himself. He was taught to copy drawings, 
which he did with surprising exactness; yot after all, at the 
age of twenty-four he was described as a small headed, large 
pupilled idiot. So we might go over the whole list of human 
faculties, finding illustrations of enormous developments of 
each combined with the total lack or non-development of all 
other mental powers. The entire force of such individuals 
seems. as we said, to be turned into a single channel. 

Imagine an organism capable of sending an equal amount 
of force to each and all the faculties: a type of humanity in 
which the average man should have the memory of some 
idiots, the swift and certain calculation of others, the lin
guistic, musical, constructive, and artistic faculties of 
others. Such a type of man is by no means impossible, by no 
means improbable. There have been prodigies in memory, 
in calculation, in music, in inventive power, who were up to 
the average in all other directions. However excessive the 
development of thf'ir faculties in one direction, it did not 
greatly impoverish them in the rest. And as, during the 
milleniums past, the human race has been slowly lifted from 
the low intellectual level of prehistoric savages, so we may 
reasonably infer that the race will go on increasing in men
tal power, until those prophetic hints of what man may be 
are all achieved and overpassed. 

• .•. e 
A MAN'S WORK. 

How best to utilize human labor, and at the same time to 
produce the least fatigue, is one of those interesting prob
lems in industrial mechanics which every inventor of ma
chines based on man power as a motor is called upon ·to 
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consider, and to which every employer of men for the sake 
of their brute muscular strength is obliged to give some at
tention. It is a common error to believe that, in order to pro
duce a given amount of work,a ma.n always expends a given 
amount of power, and to recognize this is the first step 
toward a correct estimation of a man's muscular capability •. 

Appropriate rests are absolute necessities to the human ma
chine, and it is by intermittent, not continuous, effort that its 
best work is produced. One man laboring ten hours and 
taking intervals of repose will produce more force and ac
complish more work with less fatigue than another la
boring eight hours with shorter or less frequent rests, the 
actual time spent in working in both cases being equal. But. 
on the other hand,during the periods of absolute work regu
larity is a necessity, a fact clearly shown by the govern
ment of soldiers on long marches, where the drum to which 
the feet keep time i� a wonderful agent for repressing fatigue, 
simply because it ensures regularity of motion. So also in 
rowing in a long race experience has proved the advantage 
of a clockwork regularity of stroke with a brief breathing 
spell between each pull. In fact it appears that men will 
naturally fall into this cadence, as witness the blows deliv· 
ered by laborers with sledge hammers upon rock drills, and 
the peculiar timed "hup " which each will aspirate as his 
implement falls, or the tendency which sailors have to break 
into a cadenced singsong when pulling a standing haul on a 
rope. A more curious instance in this same regard is found 
in the power of dancing; nothing but the repeated rests and 
the regular movements will explain the ability of women, to 
whom ordinarily a walk of a mile in length is a severe task, 
to dance during a period of five or six hours, and this at a 
time when Nature is most exhausted, owing to deprivation 
of sleep. 

The best application a man can mpke of his power is 
through his legs, for the muscles of those members are not 
only absolutely but relatively stronger than those of the 
arms. In. other words, after work, the fatigue produced in 
both sets of muscles being equal, the leg muscles will have 
performed more useful labor than those of the arms. And 
further, the nearer we imitate a natural movement the better 
do we apply the power, therefore a walking motion of the 
legs, at a .velocity equal to thai of an ordinary gait, and ap' 
plied to levers, is probably the most efficacious application of 
human force for steady work. 

As to the absolute power of a man, expressed in pounds to 
be lifted or in similar terms, exa.ct data are obviously impos· 
sible, even for an average individual. An interesting series. 
of experiments were conducted on this subject some time ago. 
in France, and these, we believe, give a fair approximation .. 
�'he heaviest load a man of strength can carry for a short dis-. 
tance is placed at 319 pounds. All a man can carry habitu
ally-as a soldier his knapsack-walking on level ground is. 
132 pounds, and this is !l.n extreme load, we should judge .. 
Or he can carry an aggregate of 1,518 pounds over 3,200 feet, 
as a day's work, under like circumstances. If he ascend lad-. 
ders or stairs-as do hod carriers-then he can carry but 12 � 
pounds continuously, and his day's work cannot exceed 1,232'. 
pounds raised 3,200 feet high. With regard to the effort and. 
the velocity which a man can produce by pulling or pushing 
with his arms, it has been found that, under the most favora· 
ble circumstances and for continuous work,an effect exceeding 
from 26'4 to 33 pounds raised from 1'8 to 2 1 feet per second 
cannot be gained, and this is equal to about i- horse power. 

•••• • 

THE OIL RESOURCES OF AFRICA. 

It is hardly possible to study the progress which has been 
made ouring late years, in the art of utili za.ti on of previously 
wasted substances, without being impressed with the anoma
lous course which the world has followed, relative to the 
vast natural products of Africa. To the economist the ques
tion may well suggest itself whether an energy and skill akin 
to that which scientific men have expended in discovering 
sundry of these utilizing processes, if devoted to devis
ing means for developing the resources of the great and al
most unknown continent, would not have yielded results far 
more valuable to mankind in the increase of raw material 
placed at its disposal. A striking instance is found by com
paring the labor devoted to the extraction of fatty matters: 
and grease of all kinds-labor (including the long voyages of 
the whaler, the sinking of wells in the oil-bearing earth, and 
the manifold operations known to chemistry) dependent Oil! 
countless varying circumstances-with the fact that for 
miles along the West Coast of Africa, tlxtending between Cape 
Blanco and St. Paul de Loando, there are vast forests of 
palms, the oleaginous fruit of which has for centuries rotted 
unused upon the ground. The palm forests back of the 
coast line between Cape Palmas and Elmina are said to be 
practically inexhaustible; End so also,in the neighborhood of 
Fernando Po, immense tracts are covered with the trees. The 
total export of the palm oil to Englan 1 exceeds, it is said, 
50,000 tuns, or a value of $10,000,000 per annum; but it 
will readily be seen that this represents an exceedingly small 
commerce compared to what might be the case were the 
enormous resources fully or even moderately utilized. The 
Fernando Po oil crop, as an example,seldom equals 400 tuns 
per annum, although 4,000 might easily be produced. 

The difficulties in the way of the development above in
dicated are the unhealthiness of the country, and the mo
nopolies controlled by slave dealers. One of the latter buys 
the entire right to a large and valuable region by paying the 
King of Dahomey $10,000 a year. The iniq uity of this monopo
ly is increased,says a recent writer,by the king binding all he 
traders to give palm oil to this trader at a price fixed by this; 
king himself, without reference to market prices. The pen
alty of non-compliance with the king's command is decapita
tion. 'Prada is carried on by the most primitive means. Iii.' 
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Bonny, which is now the greatest palm oil market on the 
West Coast,the manila,a bronze coin from Birmingham,Eng
land, not unlike a bracelet in shape and size, is the current 
medium for money, in CJld Calabar, the currency is copper 
wire and brass rods,about three feat in length and bent dou
ble; on the Guinea coast, gold dust is used, and oue tribe 
uses strips of iron tied up in bundles of eight or ten pieces. 

The fruit from which the oil is obtained grows in the form 
of a large cone, about the size of a man's hat. It is covered 
with long spines which protect the nuts, the latter being 
about the size of a large olive and of a deep golden color. The 
palm tree forests,in the midst of which most of the factories 
exist,are said to be very picturesque. The trees, which tower 
to an enormous hight, are as thick as it is possible for them 
to be, forming in some places large and impassable clumps, 
and in others opening in wide and tortuous vistas. The 
trunks are often covered at the lower part with tufts of 
lovely fern, the emerald green of whose long fronds, as they 
droop gracefully to the earth, forms a beautiful contl'ast to the 
somber brown of the trunks which they ornament. In the 
open spots in the forests, the factories, mere collections of 
huts, are built. In Dahomey, the nuts, when gathered, are 
thrown into a trough formed by marking off a small area 
about six feet square,beating down the earth to form a floor 
and enclosing it in a wall about 18 inches high. Into this 
receptacle the husks are thrown, to be trodden under foot 
by women until the husks and the oil which exudes to
gether form a kind of putty. The mass is then thrown into 
vessels of hot water, when the oil rises to the top and is 
skimmed off. In Fernando Po, it is the practice to let the 
nuts rest in heaps until almost putrefied; hammering with 
stones follows, and then simmering of tbe pulp in a kettle, 
after which the women squeeze out the oil with their hands. 
The men do not engage in the manufacture, tbeir labor end
ing with the climbing of the trees and shaking down of the 
fruit. It will be observed that tbe outside of the nut only 
enters into th�process. The kernel separately yields a so
called black oil, and forms the staple of a trade with Eng
land, where the hard portion is subjected to the action of 
powerful crushing machines. 

Oil from the palm nut, is, howev6l', by no means the only 
fatty product to be obtained from rank African vegetation. 
No one has ever estimated the vast resources of this descrip
tion, whicb abound in the countries bordering on the river 
Niger; and it is only in tbe shape of experimental and com
paratively small exports that we get a glimpse of them. 
From Senegambia and Guinea come Fouloncuma oil,used by 
the natives for anointing their bodies, and for burning in 
lamps, and Galam oil, a natural vegetable butter very much 
used in Africa for preparing food. The castor oil :plant 
grows wild with great luxuriance in Senegambia; and 
throughout Wes� Africa there is an immense yield of pea or 
ground nuts, which already has given rise to a large com
merce. In the northern part of the continent and especially 
Algeria, there are enough olive trees to supply, if fully de
veloped, the demand of all Europe. The province of Kabyle 
is one enormous olive tree forelSt. The cocoa.nut pa.lm grows 
in immense forests in Zanzibar, where its fruit is exported 
to France and England, for making stearine for candles. 
The trichilia capitata on the Zambesi produces small black 
seeds which contain a large quantity of solid fat. The 
"lorna " nut of Central Africa yields an excellent oil for 
culinary purposes, and is cultivated by the natives. A tree 
discovered by Dr. Kirk on Lake Nyassa also gives a rich 
oil, which even the natives have not utilized. 

There is no doubt but that in the gradua.l progression of 
commercial colonies for the development of the resources we 
have indicated, the most rapid means for opening up the 
interior of Africa., will be found. Such expeditions!as that of 
Stanley and of other isolated explorers,though they may add 
to our knowledge of other resourceil, do nothing toward 
their utiliza.tion, but rather only show us how great is the 
task which civiliza.tion sooner or latter must accomplish, in 
overcoming the natural obstacles of a neglected continent. 

••• • • 

ANOTHER NEGLECTED INDUSTRY---MUdHROOlll RAISING. 
We have never been able to understand why mushrooms 

afe such an expensive delicacy in this country. Every va
riety of the toothsome fungus-even tbe Italian mushroom, 
the most delicious of all-grows wild in our pastures or can 
be raised in our climate with very little care. And yet, 
those who most use mushrooms, the hotel and restaurant 
proprietors, buy the French canned goods, save for a short 
time in the autumn when a small supply of fresh mushrooms 
are obt&inable. French musbrooms cost all the way from 50 
cents to $1 for a little can, at retail; and to buy a small 
])asket of fresh mushrooms, even in our large markets, is 
rather to overtax the average pocket. Still we have picked 
them by the pailful in Connecticut cow and horse pastures; 
but the natives looked askance at our eating them; and as 
to cultivating the" toadstools," the idea to their mind was 
preposterous. 

Now, with all due deference to our excellent farmers who 
think as above, we venture to affirm tha.t, if a few of them 
would set about this cultivation on a large scale, and offer 
the products in the cities, they would find a ready sale, and 
realize quite a large profit. Occasionally a florist makes a 
mushroom bed in his greenbouse, and lovers of the delicacy 
sometimes cultivate it in a small way in their conservatories 

. and cellars: but with the exception of the effort made by 
the late Professor Blot, that prince of French cooks, who 
came to this country as a missionary to reform us from dys
pepsia-breeding pie and fried meat. we know of no attempt 
being made here at their cultivation on a commercial scale. 
'fhe professor built wooden structures under ground, and 
they decayed; then he grew tired pf .his project and let it 

die through neglect, before any of its results, good or bad, robbery could not have occurred; and it seems to us that, if 
could be seen. Near Paris, Blot had seen immense cases, the means which Science offers for protecting our valuables 
from 20 to 60 feet in depth, filled with musbroom beds, the were fully used, such robberies would be impossible, or at 
length of all of which beds together in one year ag gregated the least be very difficult, of perpetration. Suppose, for in
over 21 miles; and he knew well that often a single building stance, a chronometer lock had been in action on the N orth
stone quarry, in the excavations of which the beds were 10- amption safe. Then what would have availed the binding 
cated, sent 3,000 pounds of mushrooms daily into the French and gagging of the family of the unfortunate cashier, and an 
metropolis. No wonder, then, seeing the utter absence of the assault on his person, since he would have been as power
fungus from our markets, that he perceived an opening for a less as the thieves to enter the stronghold? At a certain time 
lucrative business in its cultivation. enxt day, when all the employees of the bank would be at 

The reader who may wish to try mushroom culture in a their desks, the safe could be opened; until then, if properly 
small way-which he had best do as a beginning-will find made, nobody could stir its doors. Rendering it the duty 
his cellar, if he dwells in the city, or any convenient out- of two bank officers, one as a check on tbe other, to assure 
house, if in the country, a suita.ble place for a few beds. themselves that that lock was in working order at the last 
The material required is horse manure, which must be thing before closing the bank for the night, would prevent 
sweated by gentle and careful fermentation for a week or a any tampering with the mechanism; and should the lock be 
fortnight, until most of the rank straw and grass is decom- inoperative, the very circumstance would instantly suggest 
posed. Turn over the mass every two da.ys, and by the end extra vigilance during the night and until the difficulty could 
of about a fortnight it will be partially fermented, no longer be remedied. 
offensive to smell, and in fact sweet enough to be placed in Another safeguard is found in never trusting the means of 
the cellar of a dwelling. An average depth of a foot or eigh- opening the safe to II: single individual, a plan frequently 
teen inches makes a good bed, which should be about a yard adopted in ba.nking institutions in cities_ There might be, 
wide, with its contents well packed. The shape is imma- for iustance, three locks to a door; and the key or the com
terial. It is useless for the cultivator to prepare his own bination which throws back each could be in the possession of 
spawn, as it can be purchased very cheaply from nursery- a different officer, so that no one of tbe trio could enter alone_ 
men, at from 15 cents to 25 cents a pound. The quality, how- Tbis would necessitate the robbers intimidating tbree per
ever, is important. Good spawn can be told by the minute sons instead of one. Or the knowledge of a combination 
.;vhit� threads which permeate it in all directions, hnd these might be kept a secret, by the president, for example, and the 
should not be-too far developed. A reliable dealer will have casbier possess only a key to be used in connection with the 
the right kind. The spawn is first broken into bits about lt combination_ 
inches or so in cubic contents, care being taken that each There is much safety to be found in properly constructed 
piece hR15 the white threads running through it. These frag· electric devices. Why, for example, has not somebody in
ments -are planted in the manure at a depth of 3 inches, and vented a thief catcher-a couple of metal knobs which 
placed about 4 inches apart. Then the bed is firmly ram- must necessarily be turned in attempting to open a door? At 
med down with a spade or mallet, and about ten inches of night, lead a powerful interrupted battery current to those 
good loam packed hard and smooth on top, the surface lastly knobs. When the burglar grabs them they will grab him, 
being covered with hay or straw_ Care should be taken for he cannot let go, as every one knows who has tried to re
that,:the cellar or outhouse selected is sufficiently sheltered, so lease the handles of the simple magneto-electric machines 
�hat a constant temperature of from 55° to 60° Fab. is main- from which itinerant scientists at country fairs offer to ad
tained in it. The mushrooms will appear in about six weeks, minister shocks for a penny or two each. The burglar, be· 
and the beds will bear for from one to three months, accord- sides, will get so thorough a shaking that he would convert 
ing to the quality of spawn, strength of manure,etc. Water himself into an alarm, and yell loud enough to awaken any 
only about once a fortnight and then sparingly; the tempera somnolent neighborhood. Electric wires might be laid from 
ture of the water should not be below 60° J!'ab. every door in the bank to convey an alarm, say to a police 

In plucking the mushrooms pull out the stalk, as, if left, station or any other desired point; and if those wires were so 
it is liable to decompose and injure succeeding crops. In- placed that cutting tbem in advance could quickly be told 
stead of beds asdescribed,the manure ca.n be packed in boxes through the breakage of the circuit, tampering with them 
or tubs to within 2 or 3 inches of the surface,and loam added could be found out in time and proper precautions taken. 
above. The difficult,y with box culture is, however, that the It has been suggested that the next advance of the thieves 
heat does not remain constant, though this may be compen- will be a day attack on a bank, through the use of an ex
sated for by plunging the boxes up to the rims in decompos- ploding shell tossed in among the clerks, and a rush for the 
ing manure during the preliminary stages of the growth funds in the confusion. For this, the only remedy appears to 
within. Mushrooms have been grown well on a warm shelf be constant watchfulness, or the encasing of the people hand
in a kitchen, and excellent crops have been obtained from ling money in a separate armored room, and not dividit'g 
beds made on shelves in a stable where the heat of the tbem by a mere wood and glass partition from the crowds 
animals supplied the needed warmth. In summer it is only which often congregate outside the tellers' windows. We 
necessary to make a bed in the coolest and shadiest portion bave some banks in our mind whose counting rooms are very 
of the garden; tbis should be covered,to keep it moist and to poorly suited to withstand an attack of the above kind. 
protect it from the ravages of rats, mice, and snails, all of We think that there is abundant ingenuity in this coun-
which will greedily eat the young fungus. try to provide means of frustrating the smartest and most 

There are some valuable treatises on mushroom culture audacious of burglars; and that if inventors will set about 
extant, from which those who contemplate extended cultiva- it, devices much more efficacious even than tbose which have 
tion can obtain full instructions. The cultivation, however, occurred to us can be produced. At any rate it is hardly time 
is so simple tbat very little skill is required to conduct it. to suggest the abolition of ba.nks, as does a daily contempo-

Some years ago, the Royal Horticultural Society, in Eng- rary of this city,and thus admit that we are outwittl'd by ras
land, made strenuous efforts to popularize the mushroom, and cals, until we have seen what the inventors can do, and cer
offered prizes for collections of fungi, and gave numbers of tahily not before we have fairly tried the safeguards with 
excursions and dinners in which the mushroom was substitu- which we are already provided. 
ted for meat. But little success attended these efforts, ma.in- • '. , • 

ly on account of the difficulty found in distinguishing the REMARKABLE PUltIPING ENGINES. 
genuine and safe mushroom from the dangerous and poison. We publish in this week's SCIENTIFIC AMERICAN SUPPLE-

ous fungi, �nd also on account of a popular prejudice which MENT (No.9) two pages of engravings illustrative of the re
looks upon any fungus as a mere sign of noisome decay. Of markable steam pumping machinery, lately completed at 
course when raised from reliable spawn, danger from eating Hammersmitb, England, by Messrs. Gwynne, for the drain
the mushrooms is not to be apprehended; but it is' unsafe age of the Ferrara Marshes, Northern Italy . 
to collect from pastures fungi for edible purposes unless one The tract to be drained covers an area of 200 miles. The 
is familiar with the subject. machinery we allude to is calculated to discharge 456,000 

. I.,. gallons of water per minute, or 656, 640,000 gallons per day; 
CAN WE PROTECT OUR BANK VAULTS' being about six times the capacity of the Croton Aqueduct of 

Seven armed mlln recently entered the house of the cash- this city, which is able to deliver 110,000,000 of gallons per 
ier of the Northampton National Bank, at Northampton, day. The water delivered by tbese remarkable pumps forms a 
Mass., and compelled that officer at tbe muzzle of the pistol stream 103 feet wide and 4 feet deep, having a speed of two 
to reveal the combination of his safe vault. Then they miles an hour; one day's delivery would fill a reservoir one 
bound and gagged him and his entire family of seven per- mile square to a depth of 3 feet 9 inches. In view of the 
sons, quietly waited until the bank's night watchman had de- completion and successful operation of gigantic and economi
parted, opened the vault and safe, and stole $750, 000 in cash cal machinery like this, the drainage of the Zuyder Zee, in 
and securities. The annals of crime can show few more au- Holland. which is about to be commenced,is rendered a com· 
dacious robberies than this, nor do we know of one which paratively easy task. The Zuyder Zee area to be drained is 
has excited a wider spread feeling of insecurity or a more 759 square miles. Splendid models of the abovementioned 
general distrust of all modern burglar-proof devic8il. Cer- machinery are to be exhibited in the British department of 
tain it is that no lock, however intricate, is safe so long as the the Centennial Exhibition. 
means of opening it is in the hands of any one person; for • I., • 

no man, however brave, can withstand the persuasions of a Improved Lantern Galvanometer. 

night attack on his family and of a cold pistol barrel pressed In the arrangement recommended by Professor Nipher, an 
against his temples in order to make him hand over his keys astatic system of needles is used, supported by silk fiber. 
or divulge the information demanded. It may well be asked Tke distance between these is four inches, and the system is 
if seven men can plan and successfully carry out such a pillced over the lens of a vertical lantern. The image of the 
scheme, whether twice seve-n men could not perpetrate even lower needle is thrown upon the screen. The upper one is 
a more gigantic robbery; and when we consider the matter in out of focus and is invisible_ The needles are deflected by 
the light of the elaborate precautions taken by the thieves two coils situated on each side of the upper needle, and out 
and their intimate knowledge, which they spend weeks in ac- of the field of view. The distance between the coils is va
quiring, of a marked point of attack (all detailed recently by ried to any desired extent to adapt the instrument to the dif
a convict captured in a similar undertaking), it is but natural ferent currents. The connections are such that the instru
at first to doubt the safety of any bank or strong box_ But ment can be instantly used in measuring electrical resistan
on the other hand, it is reasonably certain that, if the North- ces. The resistance can be diminished in working with the 
ampton bank people had been as vigilant as the thieves, tbe • thermo-currents,or increased with ordinary galvanic currents. 
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NEW AUTOMATIC FEED WATER PURIFmR. 

Mr. H. Paucksh, in the ZeUsehrijt des Vereines Deutscher 
Ingenieure, describes a new feed water purifier for steam 
boilers, sectional views of which are presented herewith. It 
consists of a cylinder, a, Fig. 1, which extends nearly the 
whole length of the boiler, and which is secured in the cover, 
c, of the passage, b. Arranged along the top of the cylinder 
is a series of tubes, d, vertically disposed , and of such a hight 
as to have their upper extremities level with the top row of 
boiler tubes. The last tube, j, Fig. 2, is carried somewhat 
higher. and differs from the others in having an open orifice, 
the latter having their apertures partially closed by a perfo
rated cover. All the tubes, d, are secured in the cylinder by 
cast iron riveted rollers. 1'. and washers of wrought iron, t. 
This arrangement admits of the easy insertion of 
the cylinder through the passage, b, while the 
tubes may be attached or removed by entering 
the boiler after the cylinder is in place. 

The feed water passes in by the pipe, e, and 
rises in the tubes, d, after filling the cylinder, 
escaping at the orifices of the tubes, and gradual
ly fills the boiler. During this time it becomes 
heated, and the impurities settle at the bottom of 
the cylinder. To remove the deposit, a pipe, h, 
the lower part of which is channeled, and which 
has a valve, g, on its forward end, is placed near 
the lower part of the cylinder. On opening the 
valve, g. the pressure of steam in the generator 
forces out the contents of the tube, together with 
a quantity of water, which last is. however, com
pensated for by the supply which enters from the 
vertical tubes, d. The last tube, j, through its 
having an open upper orifice for the admission of 
steam, serves to augment the force of the cur
rent whi.ch, on the evacuation of the deposit, is 
produced in the rear part of the apparatus, and 
to render the same .uniform through the tube, h. 
At the same time the tube, j. acts as & kind of 
safety valve in case of obstructions choking the 
other tubes. 

. .... . 
New Industries Wanted. 

We want in the Mississippi valley the initial 
step towards the following new industries of her 
people : 

1. Li.nen manufacture, to save the flax now wasted, also 
to save the $25,000.000 annually sent abroad for linen goods. 

2. The growth of sugar beets and their manufacture into 
sugar, to give employment to our people at home, and save 
the $100,000,000 in gold now pa.id to other nations for sugar. 

3. The manufacture of earthen, ston�, and china ware, to 
save the $10,000,000 annually paid to foreign nations. 

4. Leather manufacture, gloves, etc. , to save the $10,000,-
000 of gold sent abroad. 

5. The manufacture of silk, to save $25,000,000 in gold 
annually sent to France. 

6. The manufacture of watches, watch movements, and 
materials, to save the $3,000,000 in gold annually paid for 
these tkings. 

12. We want ten people where there is but one all over 
this fertile valley to eat our produce and save the millions 
annually expended in shipping it away. - Engineering 
New8. 

• ••• • 

Coslna. 

This is the name given to a curious new dye prepared by 
Dr. Caro,of Stuttgart,Germany _ Whenphthallc acid, obtained 
by the oxidation of naphthalin and resorcin, which is pre
pared by heating assafretida with alkalies, are heated to
gether,a fluorescent substance is produced. From the latter, 
treated with reducing agents, fluorescin, a colorless base 
is derived. T h.e new dye stuff is produced from fluorescin 
by treatment with bromine in combination with potash, and 

EngUsb Grease Butter. 

The butter and cheese dealers of this city, who opposed 
oleomargarin in the markets on the alleged ground of its 
being used as an adulterant for genuine butter, instead of 
its being sold on its own merits, will seem to most people 
ultra - fastidious beside their English and Scotch brethren, 
who have permitted the existence of such an establishment 
as the Glasgow News recently has unearthed. That journal 
discovered a trade circular issued by a firm established in 
Leith and Glasgow, offering to reclaim old butter, however 
foul , and to return the same increased in weight, at a cost of 
$1 . 87 per cwt. , in casks. Reporters, personating customers, 
prepared for treatment a sample of the following delectable 
mixture : A Coleraine butt of grease butter, sold for lubricating 

purposes, was purchased, and there was incorpo
rated with it a small quantity of Russian tallow, 
some of which had passed through the printing 
office machinery, and had absorbed particles of 
blacklead and mineral oxides from contact with 
the bearings of the shafting. A common tallow 
candle, from which the wick had been removed, 
was also added. The compound and the tallow 
candle were carefully melted into the grease but
ter ; and notwithstanding the offensive character 
of these additions. the butter was so decomposed 
as completely to disguise them. Thus prepared, 
the firkin was sent to the works, with a request 
that it be turned into " lumps of a bright yellow 
color, for sale in the English market, and with a 
stubble-grass smell." The firm characterized the 
sample as very bad, but promised to do their best 
with it. In the course of a few days the butter 
was returned re-converted, its weight on return 
being 51t lbs. , against 47t lbs. when sent for 
treatment. Were it not for some mineral parti
cles discovered on strict examination. it would 
hardly have been possible to have identified the 
sample, so remarkable was the change in the 
whole composition. These statements are veri
fied by the city analyst, who described the origi
nal butter as " in the last stage of rottenness, 
having a disgusting odor, covered with green 
mold. and maggotty. " 

PAUCK�H'S FEED WATER PURIFIER.-Fig- 1 .  It was found that the establishment was doing 
its solutions in alcohol are of a delicate rose color in trans- a large business and producing 3,920 Ibs. daily, which wa.s 
mitted,and a pure yellow in reflected,light. The shades pro- sold over the entire kingdom. What the treatment consisted 
duced on wool, also on silk, resemble those of cochineal. On in is not explained. Oleomargarin at least was clean, and 
silk, the dye shows red or yellow according as the fabric is its ingredients, so far as our examination extended, were 
viewed. The material is now very expensive, being worth pure. 
$100 a lb. • I •• • 

• ••• • 

AmerIcan Potatoes Abroad. 

The Journal oj the Royal Agricultural Society, of late is
sue, contains a valuable article, by Mr. H. W. Bates, F. S.L., 
on the Colorado potato beetle. Mr. Bates thinks that the 
introduction of the pest into England is not at all probable, 
and doubtless the opinions which he advances will do much 
toward removing the uneasiness felt regarding, as well the 
restrictions laid upon the importation of, American potatoes 

A New Crystallized Hydrate of Hydrochloric Acid. 

There is an abundant crystallization produced in hydro
chloric acid at _130 Fah. , when a current of nearly dry hy
drochloric acid gas iiI passed through it. The authorl!l de
duce Il. new way of making a freezing mixture by mixing 2 
parts of snow with 1 part comml:lrcial hydrochloric acid. 
The temperature obtained will be _25'60  Fah. By previously 
cooling the acid to _50 .)r _40 Fah. , a temperature of _310 
Fah. will be reached. Thi� is difficult to  maintain, but _130 

PAUCKSH'S FEilD WAT ER PURIF1ER. -Fig. 2· 
7. The manufacture of tin plate to save the $13,000,000 in 

gold annually paid out for them. 
8. We want an increase in the manufacture of cotton goods 

to help save the $30,000,000 in gold annually paid to sup
port the people of other nations. 

9. An increase in the manufacture of glass and glass ware, 
to save the $6,000,000 annually sent abroad. 

10 ,  We want an increase in the manufacture of woolen 
goods to give employment to our people and save the $50, -
000, 000 in gold annually paid to support the people of other 
nations. 

11 .  We want an increase in smaller manufactures of all 
kinds to keep the people employed and rich, and hungry for 
the farmer's products. 

abroad. " American potatoes," he says, " are imported into 
Britain only for seed purposes, and in remarkably clean con
dition. Newly arrived casks which I saw opened contained 
not a particle of refuse, and no pellet of soil large enough to 
contain a hy bernating beetle." If, however, beetles should 
fly on board ship, in the harbor of New York, and find a 
snug lodging for the voyage, they might fly off at Liverpool ; 
but even in this ultra-hy}lothetical case. Mr. Bates thinks 
" there is little probability of their propagating and spread. 
ing in this country." 

• ••• • 
T1tE surest remedy for chapped hands is to rinse them well 

after washing with soap, and dry them thoroughly by apply
ing Indian meal or rice powder. 

or _150 Fah. may be steadily kept by successive additions 
of snow and slightly cooled acid.-MM. J. Pierre and E. 
Puchot. 

. ,  .. . 
THE black dogwood or the berry-bearing alder make the 

best charcoal, willow i� next, and common alder third in 
rank. Small wood of about ten years growth is in all cases 
to be preferl ed for charcoal for making gunpowder. Alder 
and willow of this age will be probably 4 01' 5 inches in di· 
ameter, dogwood about 1 inch. 

• ••• • 

THE kangaroo has been introduced on several large estates 
in France, and is now hunted in that country as game. It 
readily adapts itself to the climate. 
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PORT'S IMPROVED WRENCH. 

We illustrate herewith a new and simple form of wrench, 
one end of the lath, the other clamp being ready to be turned. 
Fig. 2 is an edge view of the case and clamp, looking in the 
direction indicated by arrow 1. Fig. 3 is a vertical section 
of Fig. 1, looking as indicated by arrow 2, from the line, 
x x. A is the case, composed of bottom, B, and two sides, C 
D, of square or rectangular form, and of sufficient hight to 
contain one or more tiers of lath, arranged as shown in the 
engraving. E is the lath, which is about 4 feet in length, 
about 1 t inches wide, and ! inch in thickness. These pieces are 
arranged in the case in the position they are to occupy when 
nailed on the wall or ceiling. The tiers of lath rest on hinged 
bars, F, and are separated by the wedge shaped pins, G. On 
the bottom of the case are two stationary bars, H "8:, over 
which the other bars rest, as seen in Fig. 2. The lath, be
ing thus placed in the case, are taken up by the clamps, and 

easily and swiftly adjustable, and so constructed as to insure 

others. 

"ltrength and at the same time 
lightness. It is made of steel ; 
but it is claimed that, owing 
to its construction and the 
small amount of metal there-
in employed , it is no more 
costly thau an iron wrench of 
common form. It can be pro
duced, we are informed, by 
special machinery, so that the 
corresponding parts of any 
number of wrenches of the 
same size may be interchange- laid upon the joist or studs, in the same position they occu-
able. pied when in the case. There are two sets of gripes, I I, 

The standing jaw is secured which are arranged to support each of the ends of the lath. 
upon two cylindrical columns, These clamps are attached to an oblong frame, J, and consist 
A, which are rigidly held, of a series of buttons, K, Fig. 3, having shanks, L, which 
and which also serve as guide pass up through the frame, and receive each an arm, m. 
bars for the moving jaw, B. These arms are conllt'cted together by means of the flat bars, 
The latter is caused to tra N. The bars are attached to the central bars, 0, to the mid
verse by the screw, C ;  said dIe of which are attached the handles, P, by means of which 
screw p�sses t�rough a �em�� the central bars, 0, and the arms are turned. These bars, 
thread 1ll th

.
e Jaw, and lS ro � 0, and the handles, P, are placed in the middle of the oppo

ted
. 
by �urDlng

. 
t�e h�nd� �n. Ilite sides of the frame, J, so that the frame, J (with clamps), 

whlCh lts stralg t s a� �s will 
(
balance when lifted. One half of the arms, m, of each 

embedded, and fastene y chimp extenas outside and half inside of the frame, J, so 
the nut shown at the lower that when the handles are turned the arms are thrown in op
extremity. The arrangement posite directions, but so as to turn aU the buttons, k, in one 
of the two columns or guide direction, to either take up or release the laths. As seen in 
bars is one well calculated to 

Fig. 3, a tier of lath is supported by the buttons. When the 
give the tool strength and buttons are turned so that their sides are parallel with the 
stiffness, since, when strain lath, the latter are released. Q are springs attached to one 
is applied, neither bar can or both sides of the frame, J, the ends of which bear upon 
bend without the other also the separate pieces of lath to hold them in place. R R are 
bending ; and this is a condi- spring hooks to be used in lathing overhead, which engage 
tion which the construction with the firrings on the ceiling for supporting the frame, 
renders practically impossi
ble. . The screw acts as an ad
ditional bar, re-inforcing the 

The device as a whole, as the engraving plainly shows, is 
ingeniously simple, and it appears to be abundantly able to 
withstand severe strain. 

while the other end is held up by the bottom engaging with 
the lath already on. " By means of this apparatus,"  says 
the inventor, " labor and time are saved, as the lath can be 
laid very expeditiously, and the spaces between them are 
made of uniform width. "  

. _  .. 
IMPROVED SUBMERGED CURRENT WHEEL. 

Patented November 30, 1875, by Mr. Henry Port, of Sta
ten Island, N. Y. For further information relative to sala 
of rights or of wrenches, address Mr. John A. Amrein, Sink
ing Spring, Pa. 

• .• t .  
IMPROVED LATHING MACHINE. 

Mr. Charles B. Trimble, of New York city, has recently 
patented the apparatus illustrated herewith, the object of 
which is to facilitate the operation of lathing buildings for 

&' 
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The water motor illustrated in the annexed engraving is 
intended to be entirely submerged, to be operated by the 
action of the current or tide. 

� .-

- ' - '- �  

Fig. 1 shows a cross section of the wheel, taken through 
the line, x x, in Fig. 2. Fig. 2 is a top view, with the cover 
removed. A represents the shaft to which the wheel is at 
tached, the lower end of which is designed to revolve in a 
step in a simple frame secured in the bed of the stream. 
The upper end of the shaft is designed to extend above high 
water mark, and with it is connected the gearing to give mo
tion to the machinery to be driven. To the shaft, A, at suit
able distance apart, are secured two disks, B, between which 
the buckets, C, are placed, and to which the upper and low
er edges of said buckets are attached. The buckets are ver
tical, are thicker at their inner ends, taper to an edge at 
their outer ends, and are curved, as shown in Fig. 2. The 
inner ends of the buckets, C, do not extend quite to the cen
ter of the shaft, so as to leave a clear space around the shaft, 
A. With this construction, the water will enter at one side 
of the wheel, and escape at the other side, giving it an im
pulse both times, and will rotate the said wheel in the same 
direction, in whatever direction it may be flowing. 

Patented November 23, 1875. For further particulars, as 
to sale of patent, etc. , address Mr. John J. Hill, Hayden's 
Ferry, Arizona Territory . 

• ••. a 
The Scientific A merican in the PulpU. 

An esteemed correspondent, writing from St. Louis, Mo. , 
states that, in one of the Catholic churches there, during an 
interesting discourse upon the best methods of avoiding evil 
influences and promoting practical goodness, the speaker took 

A SIMPLE FORM OF 'BLOWPIPE. 
The simple method of obtaining a continuous self-acting 

blast for blowpipe work, shown in our illustration, was de
vised by J. Landauer, 
of Braunschweig, Ger
many, and described in 
a late number of the 
Berichte der Deutschen 
Gesellschajt zu Berlin. 
It IlOnsists of two spa
cious bottles, A and B, 
connected by an india 
rubber tube, C. One, 
A, is filled with water 
and placed on a shelf 
above the working ta
ble ; the other, B, is 
closed by a perforated 
rubber stopper, from 
which a tube, D, leads 
to the blowpipe, E, sup
ported on a standard, 
G. As the water flows 
from A to B, the air in 
B is compressed, and a 
jet of air is driven 
across the flame of a 
BUDsen burner, F. 

With bottles that hold 
7t pints each, a constant current of air of 0 '016 inch diameter 
is produced, which lasts for 10 minutes. At the end of this 
time it is only necessary to reverse the bottles in order to 
put the blast again in operation. With a convenient fall of 
35 inches, a reducing flame may be obtained 3 '15 to 3 '50 
inches long, and an oxidizing flame 2 '7 to 3 15 inches long. 

H bottles with holes at the bottom are not at hand, ordi
nary bottles can be employed, connected by tubes running to 
the bottom, like siphons. In this case the air must be sucked 
out of the tube, C, before beginning to work. The flow of 
water, as well as the current of air, may be regulated by 
pinch cocks with screws, or even by a common spring clothes 
pin. The advantage of this blast is that all the materials are 
at hand in every laboratory. 

• ••• • 
IMPROVED BARBERS' APPARATU S. 

We illustrate herewith two recently patented inventions 
for facilitating barbers' work, the first of which is an im
proved combination of shears and comb. The device is the 
invention of Mr. Samuel Nickerson, of Gallatin, Tenn. , and 
consists of a comb secured to the side of one of the blades ; 
and a guard or shield is placed between the blade and comb, 
serving to govern the length at which the hair is cut, and to 
present the same properly to the blades. 

Fig. 1 represents a perspective view of the shear51, and 
Fig. 2 a side view of the same. A is an ordinary pair of 

NICKERSON'S BARBERS' SHEARS. 

shears, and B is a straight hair comb, arranged outside of 
and parallel with one of the shear blades, and secured there
to at the inner end by two screw studs, a ;  and C is a guard 

occasion to caution his hearers against the reading of trashy MAXSON'S RAZOR STROP. 

plastering. It consists of a case for holding the lath in po
sition, and of a machine for clamping and taking up the lath 
and placing them on the wall or ceiling. 

Fig. 1 is a top view of the clamp laid upon the first tier of 
lath in the case, the left hand clamp being turned to clamp 

papers. " If," said the preacher, " you want a first class plate, extending from the back of the comb, over which it is 
paper, get the SCIENTIFIC AMERICAN. The proprietors of I clasped, inward to the edge of the shear blade, as represented 
such journals are public benefactors. "  To which, we have in Fig. 2. The parts are arranged to hold the comb and the 
no doubt, a quarter of a million of our readers will heartily blade parallel with each other, while the screw studs are so 
say : Amen. ! arranged that by turning them, the distance between the 
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blade and comb may be increased or diminished at will. The 
guard plate, having its edge curled over in the manner shown, 
is simply slid endwise upon the comb, so that it may be rea
dily removed when desired. In use, the hair is caught upon 
the comb, and the shears operated in the ordinary manner, 
the comb serving to present the hair in proper and even 
shape to the blades, and also, when rested upon the head, to 
govern the length at which the hair is cut, rendering the 
same uniform and smooth. 

The second illustration shows an improved razor strop, the 
invention of Mr. John Maxson, of Scott, N. Y. Fig. 1 is a 
front view of the strop, closed, the case being again shown 
in section. Fig. 3 is an edge view of the same arranged as 
a convex hone. The object is to furnish a strop which may 
be used as a haul strop, a straight hone, a flexible convex 
hone, and a spring strop. 

A represents the stock of the strop, which is faced with 
leather. To the forward end is attached the end of a loose 
strop, B, of the same length and breadth as the face of the 
hone, A, to the free end of which is attached a ring, 0, to 
hook upon a hook, D, attached to the forward side of the 
handle, and also to hook upon the hooks, e', formed upon 
the lever, E The lever, E, is pivoted to a Iiltud or bracket, 
F, attached to the handle, so as to leave room for the hooks, 
e' ,  when the lever, E, is turned back against the handle, and 
to allow the lever to turn so that the tension of the strap, B, 
will lock it in place, the ring, C, being made large enough to 
pass over the rear end of the lever, E, and over the bracket, 
F, Fig. 3. When the strap is to be put into the case, G, the 
strap, B, is turned forward upon the face of the hone, A, and 
the ring, C, is hooked upon the hook, D, which prevents the 
face of the hone from being rubbed by the case, G. This is 
also the adjustment when the strap is to be used as a haul 
strop. By detaching the ring, C, from the hook, D, and 
throwing the s trap, B, back, the instrument is a straight hone. 
By swinging the lever, E, forward, passing it through the 
ring, C, passing th�..said ring into the hooks, e' ,  and drawing 
the lever, E, back, the sto�k, A, is bent to form a flexible 
convex hone, to enter the hollow of the blade and keep the 
edge thin ; and at the same time the strap, B, being brought 
under tension, becomes a spring strop for. setting the edge. 

A Second Channel for the Erie Canal. 

To the Editor of the Scientific Ameriean: 

I have a suggestion to make for increasing the capacity of 
the Erie Canal ; and although it involves a large outlay, I be
lieve the State would be justified in adopting it,at least for a 
part of the distance, say from Buffalo to Rochester_ I pro
pose to separate the downward bound from the upward 
bound boats, thereby having a distinct and separate channel 
for each ; to effect this, I would have the work commence at 
the west end, at Buffalo, and dig another canal, alongside of  
the present one, from Buffalo to Rochester, Let the new 
canal be of the same width as, and 3 feet deeper than, the 
present one, and make it so that It will have a descent of 7 
inches to the mile ; this will establish a current of water of 
about 3 miles per hour ; and then a boat will go, where speed 
is not a matter of importance, at about 3 miles per hour 
without requiring any steam power, and without any swell 
or washing of thfl banks. 

This theory of a double channel canal will apply to other 
canals, or parts of canals, where water is plentiful and the 
down grade sufficient ; and the speed and size may be in
creased or diminished so ali to conform to the topography of 
the country and the requirements of commerce, the engineers 
being guided by experience. I have suggested this size for 
the Erie Canal, because one channel is already constructed ; 
and if the authorities will dig the other of the same width 
and 3 feet deeper, it will,I think,be of the proper proportion. 
It should, however, accommodate such a brig as those 
which sail the Lakes ; and the brig could draw 8 feet of 
water in the down grade channel and 6 feet in the upward. 
Some changes, however, would be necessary in the upward 
channel ; the bridges would have to be removed, and draw
bridges erected in their stead. As the different channels 
would seldom be on a level with each other, it would be ne
cessary to construct partition locks at all important towns 
along the way, so as �o lock from one channel to the other. 

I think this improvement might be constructed from Buffalo 
to Rochester for $35,000,000, and the State could accom
plish it in 5 years. Then, by saving the tolls for 20 years, 
the Sta.te might construct a similar distance further east at a 
similar cost, always keeping the tolls at such figures that the 
canal would not become a burden in a financial way. 

I claim for this theory that, in the ea5ltward or downward 
direction, it would double the speed of the boats and quadru
ple the capacity of the present canal ; and that it would be 
much more convenient for boatmen,for it would enable them 
to transport freight for one half the price which they now 
do, and pay the same tolls. I have based my estimates on a 
knowledge of the topography of the country gained by 20 
year's experience ; and would be pleased to have the opinions 
of some of the local engineers. 

Sioux Rapids, Iowa. W. T. CROZIER. 

• ••• • 

A Cheap Refrigerator Wanted. 

To the Editor of the Scientific American: 

As ice water is a ne�essity, I suggest that some one of our 
manufacturers of paper pails should put into the market an 
ice cooler, made of paper with a jar of glazed pottery inside, 
with sawdust between the two vessels. Such a utensil would 
be within the reach of all as to price : and paper being a good 
non-conductor of heat, it would be far superior to the met� 

J titutifit �tutritau + 
of which most coolers are now made. I made one last sum
ml;lr from a large paper box, in the manner above described. 
In the next office to mine, with similar temperature, there 
was a cooler made with an outside of tin, zinc-lined, and 
filled in with charcoal. Each morning a similar quantity of 
ice was put into each. The result was that, at about 4 P. M. 
every day, the ice in the metal and charcoal cooler had dis
appeared ; and in the paper and sawdust one, there was ice 
left on the following morning. 

If any manufacturer of paper pails avails himself of this 
suggestion, I shall be paid for making it, and will have an 
opportunity of replacing the homemade one I now have with 
one more ornamental. 

Cottonwood Springs, Neb. C. H. ROBERTS. 
• ••• • 

A Solar Phenomenon. 

To the Editor 0/ the Scientific Ameriean: 

I inclose a diagram of a solar phenomenon which appeared 
on January 31, at 10 : 30 A. M. The day was warm and spring
like. At night the air turned cold, and a light snow fell. 
The intersecting circles over the sun formed an Indian bow, 

and showed the prismatic colors very blightly. The halos 
extending frOID the sun dogs were long and straight, their 
outer ends being higher above the horizon, as represented in 
the engraving. C. O. HOWARD. 

Waukon, Iowa. 
------------•• �'�.H.� • .-------__ ___ 

Bored or Driven Wells. 

1'0 the Editor of the Scientijie American : 

Some time since I noticed in your journal the question : 
" Are not bored wells a failure, on account of the small cis
tern they have for holding water ?" The following are a few 
facts on the system as used in California. 

We have been in the business of well boring here for 18 
years, and in that time have never seen a well properly 
bored, which failed to give an inexhaustible supply of water. 
We have on our place a well of 6 inches diameter and 35 
feet depth, from which the laIgest hand fire engine in the 
city, running at its utmost speed, had a plentiful suppl:. At 
some shops in this city, there are two wells of 13 inches di
ameter and 75 feet depth, situated 6 feet apart, in which are 
two six inches by 4 feet pumps, working almost constantly 
at 24 strekes per minute. At a woolen mill there are two 
more, of similar diameter and 35 feet depth, in which are 
two pumps of the same size as the others. In the Sacra
mento Valley alone, are thousands of wells of from 3 to 10 
feet deep, from which water is being drawn for irrigation 
and other purposes in almost incredtble quantities. 

Sacramento, Cal. R. A. ROSE. 
. -., 8 

Boller Plate Shearing Machine. 

To the Editor of the Scientific American : 

[FEBRUARY 26, 1 876. 
story out of its place and drive it, through a double board
ed floor, up against the rafters, breaking in its course a cast 
iron shaft 5 inches diameter, and also breaking four sticks of 
timber 8x9 inches, and taking two floors clean out ; and much 
other damage was done. 

At the time of the explosion there were 16 persons in the 
building, 8 of them being women, within twenty feet of 
where the boiler went up ; but, happily, no one was killed or 
hurt. The boiler was run, by a boy of no experience, in a 
blundering way. Steam was made only for heating and dry
ing. 

The explosion was caused, I think, in this way : .Around 
the foot of the boiler there was a space of two inches be. 
tween the outside plate and the firebox, which was two feet 
high. The boiler had not been blown off for two weeks or 
more, and the water that supplied it came from a very mud
dy brook, and must have filled the bottom full of fine dirt ; 
and this dirt, caking on the fire sheets, caused the firebox to 
get red hot and bulge out, and then the water above, coming 
in contact with the red hot iron, caused the explosion. 

If any one who has boilers or machinery desires the safety 
of himself, his work people, and his property, he should in 
vest $3.20 in the SCIENTIFIC AMERICAN, and he would do 
away with much blundering and many disasters. 

Barnet, Vt. GEO. H. KIDNEY. 
e .•. • 

[For the Scientific American. ]  

A NEW MEDICAMENT. 
Boldo is the name given in Chili to a small aromatic tree 

indigenous to that country . •  It was first described by Molina, 
in 1782, under the name of peumU8 boldu8. J ussien, in his 
" Natur»l System of Botany," places the boldo in the family 
of the monimiacellJ, under the name of boldea fragrans. M. 
Baillon,in the " Histoire des Plantes,"  now in publication in 
numbers in Paris, restores Molina's designation, peumus 
bold us. The sub-order to which the tree belongs consists of 
only eight genera, chiefly natives of South America. 

The boldo, always green, grows alone and is not found in 
forests. Its leaves are in pairs, opposite and unfurnished 
with stipula. In drying, the leaves become of a reddish 
brown. The flowers are disposed in upright clusters (cymes), 
the stem of one cluster being the end of the branch, the 
others being axillary, or springing from the junction of the 
leaves. The flowers are of a yellowish tint on a white 
gronnd, and are in marked contrast with the brilliant green 
of the foliage. The bark of the tree, thin, and wrinkled 
longitudinally, gives out a very pronounced aromatic per
fume. The flowers are dicecious, that is to say, unisexed, 
with the two sexes growing on different trees. The flo wer 
has a calyx proper or perianth ; and in the male flower the re
ceptacle has numerous stamens. The female flower has 
from three to five free carpels, each with one cavity, the 
ovary containing a single ovule or seed germ. The fruit is 
about the size of the berry of the hawthorn, with a very hard 
stone. 

An interest above its botanical history and classification 
was given to the boldo in 1869. Specimens of the plant 
were sent to France, attention having been called to its cura
tive properties, as not unfrequently happens, by accident. A 
flock of a sheep were tainted and dying with a disease of the 
liver. The hedge about the enclosure in which they were 
confined was one day prepared with fresh branches from the 
boldo. The sheep devoured the leaves with avidity. The 
repairs of the fence were kept up with the same material, 
and the flock of sheep recovered and. became sound. On such 
vague reports,no serious data could be founded as to the value 
of the remedy, or the mode and circumstances under which 
it can be applied. Careful and systematic experiments were 

In your issue of December 18, 1875, you gave us an en-
. . . . .  undertaken by MM. Dujardin, Beaumetz, and Claude Verne. 
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different thicknesses of iron. The two small gear wheels are 
made of wrought iron, and the other four of cast iron. We 
run the cutters at about seven turns per minute. 

JAMES ORCHARD. 
Scltenectady Locomotive Works, N. Y. 

. .... .  
Destructive Boller Explosion. 

To the Editor of the &ientific American.' 

On January 25, 1876, an upright boiler exploded at Barnet, 
Vt. It was in the cellar of a shoe peg factory, and the con
cussion shattered the building in a fearful manner, the boil
er (8 feet long by 3t feet diameter, with seventy-five li inch 
flues) going up through two stories and out through the end 
of the building into the road, 90 foot in all. The power of 
the explosion was so great as to throw a dryer in the second 

dark aromatic matter, due probably to the oxidatioD of the 
essence. 

In South America, this plant is often used in infusions, 
the properties of which are (analogous to those of tea and 
coffee) tonic and diaphoretic, and promote digestion. It 
appears also to be Ii popular remedy in syphilis and diseases 
of the liver. All parts of the tree are utilized. The green 
leaves are used to flavor sauces ; and dried and reduced to 
powder, the leaves serve the purpose of snuff. The wood, 
which burns slowly, makes a charcoal high in favor with 
the smiths, and the bark is used for tanning skins. The 
fruit is eaten, the stones of the berries are strung for neck
laces and bracelets, and from the kernels a fixed oil is ex
tracted. 

Many pharmaceutical preparations have been experimen
tally tried by M. Verne. These are two extracts (one alco · 
holic, the other aqueous), an essential oil, a tincture (little 
differing from that prepared in Chili), a wine which possesses 
in a high degree the aromatic properties of the plant, and a 
sirup, which would seem to be, on account of its agreeable 
taste, easy of administration. The essential oil has so strong 
an odor and so sharp a taste that it is found necessary to 
inclose it in pills or capsules. Each contains eleven centi. 
grammes (a little more than two grains) of the oil. Prepa
rations in the form of a tincture or elixir make a pleasant 
change for the invalid in his habitual disgust for medicines. 
Experiments upon Guinea pigs and dogs have been made in 
the laboratory of M. Vulpian ; and the results have been drow
siness and a lowering of the temperature, without serious 
effects upon the organism 
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M. Beaumetz has prescribed preparations of the boldo a s  

'& diffusible tonic i n  chlorosis, anemia, and debility of variou s 
'organs, and as a restorative to patients convalescent from 
typhoid fever. The results obtained have been very marked. 
In such cases, the appetite has been stimulated and the di
gestion improved ; and in instances where quinine could not 
'be endured, the boldo has satisfactorily answered. But the 
new remedy must be administered with caution, since, in 
'Over doses, it provokes vomiting. While the experiments, 
made so far, are not absolutely conclusive, the boldo may be 
received as a bitter aromatic tonic and a remedy, which, 
hitherto unknown to medicine, may claim, if its results con· 
tinue favorable,  an honorable place in the pharmacopreia. 

* 
• ••• •  

PRACTICAL MECHANISM. 

BY JOSHUA ROSE. 

NUMBER XLII. 

LINtNG OUT CONNECTING R ODS. 

Connecting rods, so large in size as to be cumbrous to han
dle, are generally made by forging the end I? to which the 
strap is attached by themselves, and afterwards welding 
them to the body of the rod : the advantage being that the 
machine work done to the rod ends can, in that case, be done 
in small machines and at a higher rate of cutting speed than 
would be possible if, the rod being solid, its whole body had 
to be chucked in order to operate on the ends only. If any 
fiNishing is required to the body of the rod, it is in such case 
done after the rod ends are welded to it and made true to the 
already finished block end of the rod. If, however, the rod 
is forged solid, the whole of the marking-off should be gaged 
to suit the body of the rod. For instance : If the stem of the 
rod is round, the marking-off of the ends should be performed 
'from a center marked off true with the round stem and on 
·the end face of the rod. The first operation should in this 
.case be, after marking off the said center, to put the rod in 
the lathe and face off the block end faces, thus giving us a 
'face, at ea3h end of the rod , true with the stem of the rod, 
,and therefore useful not only to receive the marking off lines 
\but also as a face whereby to true the other faces on the block 
or stub end. If the ends are forged s�parately from the body 
of the rod, it is better to face off one of the side faces, and 
to mark off on that side face. To mark off a rod end that 
is forged solid with the stem of the rod, we proceed as shown 

in Fig. 210, A representing the center, true 

J!l1j,210. with the body of the rod ; B B shows the diam
eter of the rod end struck with the compasses 
from the center, A, and C C, the thickness of 

� the rod struck in like manner. If there should 
not be sufficient metal on the block end to per 
mit the marking-off to be performed from the 

� 9 center, A, when true with the body of the rnd, 
C 1. C that center must be moved sufficiently to allow 

the rod end to be cleaned up ; this is, however, 
to be avoided if possible, for the following rea

� sons : If the body of the rod runs much out of 
true, the turning of it in the lathe will be a 

slow process, because such rods are liable, from their length, 
to spring in consequence of the pressure of the cut. Hence 
it is not practicable to take heavy cuts along it ; and if in 
consequence of the body of the rod running much out of 
true, it cannot be cleaned up at one cut, the tool will scrape, 
during the first cut, against the scale, necessitating that the 
cutt'ng speed of the tool be much less than it otherwise 
need be. 

After the segment of circles, B B and C C, in Fig. 210, are 
struck, which may be done before setting the rod on the 
marking-off table, the rod should be set on the marking-off 
table with one of the broad faces downwards, and with the 
scribing block needle point placed level with the mark, C, on 
the upper face ; and the rod should be tried along that face 
to ascertain if there is sufficient metal to clean it up all across. 
The scribing block should then be carried to the other end 
of the rod, and tried with the upper mark, C ;  and that be
ing found correct, the scriber point should be set to the low
�r mark, C, at each end of the rod ; and thus the two lines 
across the rod end, representing the thicknesll thereof, may 
be drawn by the scribing block at each end of the rod. The 
lines representing the breadth of the block elld of the rod 
may then be drawn by simply placing a square on the sur
face table, wtth the edge of the .square placed in each case 
level with the extreme diameter of the segments of circles, 
B B, Fig, 210. No other lines in this case will be required, 
bec!l.use the rod ends, having been turned in the lathe, give 
the machinist two true faces whereby to set the rod at each 
chucking. If the rod ends are not welded to the rod, the 
better plan is to have one of the broad surfaces on each rod 
end surfaced up in a planing machine, and to then perform 
the marking out on the surfaced faces. The marking out 
should be made about true with the stem of the rod , as shown 
in Fig. 211. The surfaced face is to be set, by a square, to a 
right angle to the marking-off table face ; and the center line, 
A A, of the stem is found from the body of the stem, and 
carried from end to end of the forging as a guide to set the 
work by, the lines, B B or U C, being too short to serve the 
:purpose. These latter lines are struck equidistant from A A. 
The line, D, should be struck with a square resting on the 
marking table, and any surplus metal should be taklln off 
the end face rather than out of the corner where the butt 
joins the stem ; because it is easier to take the metal off the 
end than out of the shoulder. The round corners need not 
be marked, it being preferable to make a gage to shape them 
to. The edges thus marked being shaped off, the thickness 
of the butt end may be marked off by a scribing block, the 
planed surface of .the butt end lying fiat on the marking ta-

J tieufifit Jmeritaa. 
ble.  The strap should first have one face surfaced, and 
then a center face should be placed between the jaws, being 
made j ust sufficiently tight to be held, and not so tightly as 
to sensibly spring the jaws open ; otherwise, while the thiclt
ness of the jaws would be marked off correctly, the width 

between them and their outside diameter would be too small 
when finished. The strap should then be placed on the marking 
table, and marked as shown in Fig. 212, the lines, A A, B B, 
and C C, being marked off to the required widths apart and 
equidistant from the center line, marked across the center
piece and aCl�OSS the crown of the strap, at D E. The center 
of the center piece having been obtained from the inside of 
th� jaws, and carried across, at D E, after the strap is set 
upo-n tRe table with the inside faces of the jaws parallel with 
the face of the ' table, the width between the lines, A A, 
should be marked less than is the width of the block end 
on which they fit, for the following reasons : A connecting 
rod strap will, by reason of its shape, spring open be
tween its jaws very easily indeed ; and were the width be 
tween the jaws made the same liS that of the block end of the 
rod , the strap would fit very loosely to its place. It is 
therefore necessary to make allowance for this in the width 
between the jaws of the strap, making them narrower than 
the block end of the rod. The amount of this allowance 
depends upon the size and stoutness of the strap, an ordina
ry proportion being about one sixteenth of an inch to a strap 
five inches wide between the jaws. This amount of allow
ance will enable the strap to spring over the rod end, and be 
a good fit, that is to say, not so tight but that it can be easi
ly pulled off by the hand, and not so loose as to fall off of its 
own weight if unsupported . Then, again, any ordinary 
amount of metal removed in fitting the strap to the rod end 
will not seriously affect their fit together. Now it is obvious 
that, if the rod end faces on which the jaws of the strap fit 
are made parallel to each othcr, the strap, in being �prung 
on, would spring open so that its jaws would only touch the 
block at its entrance end, the end of the jaws standing open 
from the block end. To obviate this, the block end faces, B 
B, in Fig. 211, are made slightly taper, that is to say, about 
one thirty second of an inch or rather less in a length of six 
inches, the diameter of the end being the smaller. It is not 
necessary to mark so small an amount of taper in the mark
ing, it being sufficient to run the center punch dots a little 
inside the line at the end of the block on each side. The 
lines, A A, in Fig. 212, representing the inside jaw faces, 
should also be a little taper, first to allow of fitting the strap 

to the block end, alld next to make the fitting of the brasses 
into the strap an easier operation. It is obvious that, if the 
inside jaw faces of the strap are parallel with each other, so 
soon as the brass is reduced to the size of the top of the 
strap, it will slide clear down to its bed ; whereas, if those 
faces are made a l ittle wider apart at the open end than at 
the crown end, the brasses, after entering at the open end, 
will have metal sufficient to be taken off them before being 
let down to the crown to permit of their being fitted nicely 
to the strap. For these reasons, the faces of the strap, A A, 

in Fig. 212, are made wider apart, in the proportion of nesrly 
one sixteenth of an inch of taper to a strap having a jaw 
twelve inches long. The line, D, in Fig. 212, representing the 
amount of metal to be cut out of the crown of the strap, 
should only need that sufficient metal come off to allow that 
face to just true up : because it is an awkward face to operate 
on, and it is much easier to take any surplus metal off the 
outside crown of the strap, as represented by the line, E, i n  
Fig. 212. The lines, F F and G G ,  are mark€d a t  the requi
site distance from the crown , D, of the strap, with a square 
resting on the face of the marking table. The ruund corners 
and curves are marked off with the compas&es, using the 
blocks of wood shown in our lesson on marking-off a double 
eye, previously given . The finishing, however, of such 
corners, both in the machine and in the vise, is usually done 
to a small sheet iron gage. Such corners can, it is true, be 
cut on a slotting machine table to a correct curve without the 
use of a gage ; and there are many shaping machines with 
special attachments for the same purpose. Slotting machine 
work is however comparatively a very slow process ' and 
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in most cases it is found, in the end, more expeditious to 
shape out small corners with the cross and the up-and-down 
feed of the machine than to bother with such attachments 

_ .•. -
Useful Recipes Cor the Shop, the Household. 

and the Farm. 

To clean Britannia metal, use finely powdered whiting, 2 
tablespoonfuls of sweet oil and a little yellow soap. Mix 
with spiritlii of wine to a cream. Rub on with a sponge 
wipe off with a soft cloth, and polish with a chamois skin 

The best way to clean the inside of old iron pots and pans 
is to fill them with water in which a few ouuces of washing 
soda is dissolved, and set them on the fire. Let the water 
boil until the inside of the pot looks clean . 

To remove freshly spilt ink from carpets, first take up 
as much as possible of the ink with a teaspoon. Then pour 
cold sweet milk upon the spot and take up as before, pour
ing on milk until at last it becomes only slightly tinged with 
black. Then wash with cold water, and absorb with a cloth 
without too much rubbing. 

Scorches made by overheated fiat irons can be removed 
from linen, by spreading over the cloth a paste made of the 
juice pressed from two onions, t oz. white soap, 2 ozs. ful
ler's earth, and t pint vinegar. Mix, boil well, and cool be
fore using. 

Brown and black are the only fast colors in book-binding 
cloth. Red, green, and blue are the next nearest to fast 
colors. In calf binding, yellow or tan is the only color that 
will not fade. It wears best. Blue calf wears and rubs 
white. Purple and wine colors fade very quickly if exposed 
to light. Claret is greatly superior to the last named, and 
iO' nearly fast. 

The following recipe for whitewash is recommended by 
the Treasury Department to all lighthouse keepers. It an
swers for wood, brick, or stone. Slake about t bushel un. 
slaked lime with boiling water, keeping it covered during 
the process. Strain it, and add a peck of SKIt, dissolved in 
warm water, 3 lbs. of ground rice put in boiling water and 
boiled to a thin paste, ! lb. powdered Spanish whiting, and 1 
lb. clear glue, dissolved in warm water ; mix these well to
gether, and let the mixture stand for several days. Keep 
the wash thus prepared in a kettle or portable furnace, and 
when used put it on as hot as possible, with either painters' 
or whitewash brushes. 

The best time for felling timber is when the tree contains 
the least sap, and that is the case in midsummer and mid· 
winter. In general, all soft woods, such as elm, lime, pop
lar, and willow, should be felled during winter. Oak, alder, 
beech, and pine are better cut in summer. 

• ••• • 

� UseCul Invention tor Weavers. 

Clwmbe,r8' Journal has a brief account of Barker's patent 
self-acting punching machine for repeating Jacquard cards. 
In the ordinary machine, a skilled workman must be em
ployed during three weeks or a month to fit it up and get it 
in working order. The new machine, which can be packed 
in a small box, is always ready for working, and will pre
pare from 12,000 to 20,000 of the perforated cards in a d ay :  
while the old process will not produce more than 1 ,200. 
Another advantage consists in the rapidity with which 
changes of fashion may be followed. A manufacturer will 
bring out new designs for each season ; and if any of them 
meet with success, he will frequently be able to take large 
orders, if he can execute them with dispatch. Aided by the 
new machine, he can get cards for a large number of looms 
in a day or two, instead of being weeks over them as in the 
old system,  and can thus start his looms quickly and send 
his goods into market in time for the season. 

. .. � .  
American Qulcksllver. 

Mr. J. B. Randol, general manager, gives tIle production 
of the New Almaden mine for the year 1875, in flasks of  
76t lbs. each , as  follows : ��:�:y 

.
.

. . . .
.

. . . . . . . . . . . . .  

�.las:w.s · I ��.O��S: .
. 

' . .  " . ' . " " . ' . . .  " �I;:�� 
February . . . .  . . . . . . . . . . . . . . .  800 August . . . . . . . . . . . . . . . . . . . . . . .  1,100 
Mareh . . . .

.
. . . . . . . . . . . . . . . . . . .  1,033 I Scptember . . . . . . . . . . . . . . . . . . .  1,200 

ApriL. . . . . . . . . . . . . . . . . . . . . . . . 8W October . . . . . . . .  . . . . . . . . . .  1,250 
May . . . . . . . . . . . . . . . . . . . . . . . . .  1,OU5 November . . . . . . . . . . . . . . . . . .  1,700 
June. . . . . . . . . . . . . . . . . . . . . . . .  l,OW December . . . . . . . . . . . . . . . . . .  1,500 

I 
Total. . .  ' .  . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . .  . . . . . . .  . .  . . . . . 13,648 

The total product of the mine for 1874 was 0, 084 flasks, 
making the increase this year 4,564 flasks, or nearly 50 per 
cent . 

. ... .. 
Eating Rats. 

An English contemporary suggests that the health of sai
lors and the comfort of life on board ship would be promoted 
if the practice were introduced of eating the rats which 
swarm in most ships. There is really no reason why 
rats should not be eaten as well as rabbits and squirrels. 
They are clean feeders, and extremely particular as to keep
ing their bodies free from dirt. Rats which have existed in 
the hold of a grain-carrying ship might be a toothsome deli
cacy. 

.. ... . 
A Huge Clock. 

The celebrated clock at Westminster (London, England), 
has 400 square feet of dial surface. The minute hands 
are 11 feet long. Although the hands are all counterpoised , 
the entire weight of hands, counterpoises, tubes, and wheels 
which has to be moved at every beat of the pendulum is not 
less than 1t tnns. The going weight is 1t cwt. , and the 
clear fall is 170 feet. It takes five hours to wind this clock 
up by hand. Huge as the great machine is, it shows an 
error of less than 1 second on 83 per cent d ays in the year. 
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IMPROVED LEATHER·DRESSING MACHINE. 

The annexed engraving represents a novel machine, de

signed to dress leather by the pressure of moving rollers· 
Either of these rollers may be adjusted or thrown into or out 
of action at will, independently of the other, and each has 
an independent depressing device, by which more or less 
force can be applied. 

tank will allow of the rising of the latter and the operation I of optically pure air remain unaltered for months, while 
of the lever in the opposite direction to let on the water, so portions of the same or of similar solutions, when exposed 
that the boiler will thus be fed uniformly. to the atmosphere, swarm with bacteria in a few days. From 

The apparatus consists of a main frame, ill the top of 
which there is mounted a spring bar, A, which is supported 
only at its ends and at its middle. To the under side of this 
bar are hinged the upper ends of two hanging rods, B, on 
the lower extremity of each of which is attached a roller. 
These rollers work over the face 

At the top of the tank is situated a valve lever, which is to his experiments, Professor Tyndall concludes that spontane
be fastened under a hook when the valve is closed. Should ous generation is an impossibility, and that putrefaction and 
the feed pump cease, from any cause whatever, to do its infection would be unknown in an optically pure atmosphere. 
duty, the tank will rise, and a tripping rod, H, suitably ad. We defer comment on these important conclusions until the 
justed in the U frame, will trip the hook and so release the I full text of Professor Tyndall's lecture, with the record of 
valve lever, which, by the action of a spring, will fly up and l his experiments, reaches us. 
so open a valve leading to a whistle. The latter then sounds • ,., • 
until the pump again resumes its proper action. R h eumatism Recip e s .  

Patented throu/$"h the Scientific American Patent Agency, The Journal of Healt� has recently patiently collected all 

of curved stationary beds, as 
shown, and their rods are actu
ated by connections from two 
eccentrics or equivalent devices, 
driven by a transverse shaft. 
In the top of the frame are two 
sliding pins, which are pressed 
down upon the spring bar, A, 
by the short arms of the elbow 
levers, C. Cords from the long 
arms of these levers Jead down 
to foot levers, one of which is 
shown at D. When the ma
chine is in operation the two 
rollers are carried to and fro 
above the beds, being suspend
ed clear of the same in order to 
permit the introduction and ad
justment of the leather. The 
attendants, after placing the 
latter, bring down the rollers, 
with more or less force, by 
pressing the treadles with their 
feet. 

----

the recipes for rheumatism float
ing through the papers, and 
spreads them before its readers 
in the following : " R o c h e l l e  
salts. Guaiacum. Rub with 
chloroform liniment. Sleep with 
your head toward the north, Nux 
vomica. Wear a chest protector. 
Nitrate of potash. Nitrate of BO
dium. Fowler's solution of ar
senic. Sleep with a big dog, and 
give it to bim. Kill a big dog, 
and, after taking out his intes
tines, put your feet where they 
came from. Magnetism. Gal
vanism. Bromide of ammonium. 
Iodide of ammonium. Mustard 
plasters. Spanish fly plasters. 
Bromide of potassium. Iodide of 
potassium. Lemon juice. Sage 
tea. Wear sulphur in your shoes. 
Hard rubbing. Oleate of mercu
ry. Common soda. Capsicum. 
' Radway's Ready Relief. '  Wear 
silk. Wear flannel. Wear buck
skin. Gin and hemlock. Rey
nolds' specific. Make a necklace 
of the knots produced by the 
sting of an insect on ' Golden Rod,' 

and wear it next the skin. Cit-
rate of lithia. Exercise and keep 

The two rollers always move 
in opposite directions, so that 
the strain and reaction caused 
by the change of direction or 
movement of one is overcome 
by the other. They may be 
very easily governed, and their 
pressure regulated without in-

ROSEN STEEL'S LEATHER·DRESSING MACHINE. it off. Keep as quiet as possible. 
Colchicum. Morphine. Water 

terfering with the continuous action of the machine. November 9, 1875. For further information, address the 
Patented January 4, 1876. For further information, ad- inventor, Mr. Dexter Cook, Elmira, Fulton county, Ohio. 

dress the inventor, Mr. W. H. Rosensteel, Johnstown, Cam- .--. •• + .... ------

bria county, Pa. spontaneo u s  Generatio n  an ImposslbllUy. 

• '., • Professor Tyndall has lately read before the Royal Society 
WATER REGULATOR AND INDICATOR FOR STEAM a ve-ry important paper " On the Optical Deportment of  the 

BOILERS. Atmosphere, with reference to the Phenomena of Putrefac-
We illustrate herewith a new automatic apparatus for reg- tion and Infection "-a lengthy title, S'l.ys the Engli8h Me

ulating the supply of feed water to a boiler so as to maintain chanic, but one which does not adequately convey an idea of 
a constant level therein, and which also is arranged to sound the subjects treated. It has been known for some time that 
an alarm whistle in case of the supply falling short. The air might be rendered free from floating particles by passing 
essential feature of the device consists in a tank communi- it through fire, acids, or cotton wool ; and the Professor 
eating with the boiler, and in which the water stands at the showed, not very long ago, that air thus purified will not 
same level as in the latter. This tank, with its contents, is transmit light, and a glass chamber filled with it remains 
balanced by an upward acting spring ; and therefore, when dark, when placed in a beam of concentrated light, simph · 
said contents are increased or 
diminished, the fact is indicated 
by the falling or rising of the 
tank, plainly shown upon a suit
able index. The movement of 
the tank governs the v a l  v e 
which admits water to the boil-
er. 

cures. Angel's rheumatic gum. Pray fervently. Sloft soap 
bandaged with flannel. Do not eat meat. Do not eat eggs 
or potatoes. Eat anything you please. Opium. Do not smoke 
at all. Smoke all you like. Take camphor. Drink nothing 
but beer. Do not drink anything but whisky. Do not drink 
anything at all. Do not leave the house. Take a ride out 
whenever you can. Carry a piece of alum in your pocket. 
Take Turkish bath!!. The Turkish bath is one of the worst 
things for rheumatism. De Soto spring water. Acetate of 
potash. Burdock seed . Bathe in hot water with pearl ash 
in it. Bathe in cold water frequently. Do not bathe at all 
until you are nearly well. Catnip tea. Wrap fresh lamb's 
entrails aroand y our neck, Drink brandy. Brandy is very 
bad for rheumatism. S leep next to flannel. Go to Arkansas 
Hot. Rprings. Go to Doolittle Springs-to Saratoga, to Flo

rida, to Bermuda, to tbe Sand
wich Islands, to California, to 
the South of France, to Mexico, 
to the Azores, to South America. 
Wear a horse chestnut in your 
left hand breeches pocket. Wear 
a potato in the other .  Take ' Con· 
stitution Water. ' Take carbolic 
acid. Wrap joints with cotton, 
and cover with oiled silk. Glen 
Flora water. Get out on the 
prairies. High land is best for 
rheumatism. Balm of life. Mag
netic salve. Rub with kerosene. 
Mustang liniment. Read Job. 
Put on hot poultices. AppJy hop 
mashes. Do not swear. Put 
mustard plasters over the heart. 
Drink Friedrichshall bitter wa
ter. Seidlitz powders. Take a 
quart of alcohol with a dozen 
lemons in it. Take spirits of 
turpentine. Rub with spirits of 
turpentine. Slippery elm poul
tice. Electric oil. " 

.. _ .. 
A New InsecticIde. 

In the annexed engraving, A 
is . the tank, which travels in 
curved guides in the U shaped 
frame. It is supported by the 
strong spiral spring shown, the 
tension of which may be regu
lJ\ted by the hand wheel, B. C 
is a pipe communicating with 
the steam space, and passing 
over an elbow on the stand, D. 
E leads from the water space, 
and is similarly connected with 
the stand. Both of these pipes, 
by this arrangement, readily 
turn on thfl elbows as the tank 
rises and falls. They are con
tinued, as shown, from t h e  
stand, D, respectively to the up
per and lower portions of the 
tank. Consequently, the water 
in the tank will al wa� s stand at 
the same level as that in the 
boiler. F is the feed water pipe 
leading into the latter, and hav
ing a valve, to which is attached 
a lever, G, which is secured to 
the lower part of the tank. A 
pointer is fastened to the U 
frame and rests near a gradu
ated scale on the side of the 

COOK'S' . WATER REGULATOR AND IN DICATOR FOR STEAM BOILERS. 

At a recent meeting of t.he 
Royal Horticultural Society at
tention was called to a new in
secticide, which consists of cam
phor dissolved in methylated 
spirits to saturation, and mixed 
with soft soap to the consistence 
of cream. When diluted so as to 
be fit for use with a syringe, this 
has been found an efficacious 
substitute for fumigation in the 

tank, so that, when the latter rises or falls, the distance it 
has moved may be readily observed. The zero of this scale 
corresponds to the proper water level (dotted line) in the 
boiler. 

When the water rises above the water line, the increased 
weight will cause the tank to fall and operate the lever 
wrench, G, and so shut off some of the water. When the 
supply in the boiler falls short the diminished weight in the 

because there is nothing to reflect or scatter, or in other 
words to render visible, the light. Since then Profess or 
Tyndall has discovered that air enclosed in a glass cham ber 
and left undisturbed for three or four days deposits all the 
floating particles and becomes optically clear and dark to the 
beam of light. In this paper, Dr. Tyndall has apparently 
put the finishing stroke to the hypothesis of spontaneous 
generation, for he shows that solutio Il.S COl :IIin€O in chambers 

case of mealy bug, scale, red spider, etc. 
. .... . 

A VERY common reason for the failure of muck, when used 
!IS an absorbant or in compost heaps, is that it has already 
taken up all the water it can hold. It should therefore be 
thoroughly dried before forming into compost heaps. In 
building the heap, place muck and manure in thin layers, 
and use about twice as much muck as manure. 
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A CAUCASIAN WILD GERANIUM. 

There are many geraniums, at present confined almost ex
clusivelv to botanic gardens, which, says The Garden, might 
be advantageously grown as ornamental plants in ordinary 
garden establishments ; and among these, one of the most 
effective is that of which the accompanying engraving is an 
illustration. It is a beautiful Caucasian variety, named g. 
platypetalum. It grows wild in the Talish mountains, and 
is closely related to g. 8yl'IJaticum, from which, however. it 
only requires a superficial examination to distinguish it. It 
is of a stronger growth than that kind, and its flow
ers, which in color resemble those of g. praten8e, at
tain, as will be seen by the engraving, which repre
sents them in their natural size, much larger dimen
sions. This charming geranium is more especially 
valuable, both in large and small gardens, inasmuch 
as it is easily increased, both by division of the stem 
and by means of seed. In addition to this it is ex
tremely hardy, and thrives in almost every kind of 
soil. It is, as will be seen, covered with soft. spread
ing hairs. The stem is erect and angular ; the stip
ules broad ; the leaves heart shaped and denticulated, 
and having from five to seven oboval obtuse lobes ; 
the peduncles, which carry from two to three flow· 
ers, are covered with glandulous hairs, as also is the 
calyx, which has awn· like sepals. The petals, which 
attain double the length of the sepals, are two or 
three lobed ; the stamens and carpels are slightly 
hairy, and the seeds glossy. The flowers, which are 
pendent previous to opening, remain er€ct during the 
time they are in bloom, a period lasting from May 
until July. Among all kinds of geraniums, g. platy- 
petalum is one of the best for growing in clumps, in 
which it produces, when in full bloom, a striking 
effect, its flowers being large and produc4ld in great 
abundance. It is a remarkably fine variety, and 
should alwaY/ii be cultivated where it is possible. 

----_ .. _ .. -----
Wa shing Flannels and LJnens. 

To whiten flannel, made yellow by age, dissolve 
lt Ibs. of white soap in 50 lbs . ,  soft water, and also 
t oz. spirits of ammonia. Immerse the flannel, stir 
well around for a short time, and wash in pure wa
ter. When black or navy blue linens are washed, 
soap should not be used. Take instead two pota
toes grated into tepid soft water (after having them 
washed and peeled), into which a teaspoonful of am· 
monia has been put. Wash the linens with this, and 
rinse' them in cold blue water. They will need no 
starch, and should be dried and ironed on the wrong 
side_ An infusion of hay will keep the natural color 
in buff linens, and an infusion of bran will do the 

same for brown linens and prints. 
• ••• • 

THE EXTERMINATION OF THE PHYLLOXERA BY 
ALKALINE SULPHO·CARBON ATES. 

The sulpho· carbonates discovered by M. Dumas to be a 
specific against the ravages of the phylloxera, the parasitic 
insect which at one time bid fair to desolate all the vineyards 
of France, are formed by the combination of a mono-sulphide 
with the sulphide of carbon. In order to prepare them, the 
mono sulphide is dissolved in water or alcohoL To this 
solution the sulphide is added, and the whole is agi
tated, generating the sulpho-carbonates_ Previous 
to their general application to vines, these substances 
were merely laboratory products, but recently in 
France they have been made industrially in large 
quantities and at low cost. 

The alkaline sulpho-carbonates (potassium and 
sodium) are in the state of a dry salt, deliquescent 
and of a fine reddish yellow color ; but it is often dif
ficult to obtain them in that condition. More fre
quently they are to be had in a liquid state of solu
tion, more or less concentrated, and marking from 
330 to 40° B. The sulpho-carbonate of barium, on 
the contrary, is obtainable solid, and in the state of 
a yellow powder, sparingly soluble in water. 

J titutifit �lUttitau. 1 35 
watering pot or other veisel, thoroughly mixed, and the predicted that by next year it will have regained its former 
whole poured into one hole. Repeat this for every hole vigor. 
made, the area covered by the whole number of excavations The water necessary as a vehicle for the poison, in order 
of course being that under run by the roots of the vine. to conduct it into the soil, is really a disadvantage ; and be
Then return the earth about the base of the vine and pour on sides, the most suitable season for the application of the 
plenty of fresh water, so that the poison will be forced deep slllpho-carbonates is during the rainiest period, when the 
down to all the roots_ The annexed illustration, which we earth is already soaked with water. Then, however) the 
extract from La Nature, and which is copied from photo- quantity of water actually added as a solvent may be reduced 
graphs, will give an idea of the effect of treatment with sul- to its minimum. 
pho-carbonate of potassium. The two feet of vines shown In order that the remedy may produce its best effect, there 
formed part of a single attacked group, in which the para- should be no delay in using it. Apply as soon as the dis
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site had existed for three years, and they had reached about 
the last stage of the diiease. In March, 1875, one half of 
the selected group was treated with the chemical, the other 
left to its fate_ In the treated portion, it should be noted 
that, out of 260 vines, 60 were already dead_ Up to July the 
vegetation of the vines, without growing any weaker, had 
not improved ; and it was not until the beginning of August 
that the leaves began to grow green and the shoots to elon
gate. Mean while, the vines not treated were daily perish
ing_ In October, two average vines, one from each portion, 
were selected and reproduced, as stated, by photography, for 

ease becomes apparent. In the majority of cases, 
however, judging, as many will, from the harvest, 
few will have any fears of the malady during the 
first year of its existence ; for it is now kuown that 
the plant, although strongly attacked, will still go 
on bearing ; but during the second year, the disease 
will show its effects and require prompt treatment. 
Even then, however, if there be no further delay, the 
vines will not materially feel the ravages of the in
sect. 

It is well to remember, in taking into consideration 
the cost of the chemical-and that, at present, is a 
rather indefinite matter-that the sulpho-carbonate 
of potassium is an excellent manure, and that it is 
quite probable that the excess of crop gained will 
largely repay the expense of treatment. It is rea
sonably certain that, in the sulpho-carbonates, the long 
sought remedy against the terrible vine disease h as 
been discovered ; but, on the other hand, with the 
exception of the facts above detailed, little is known 
or understood regarding its practical use , so that in 
that respect a promising field lies open for future 
investigators. 

.. _ .  
aadlant Heat a s  a Motor Cor A utomata. 

Among the many suggestions which have been ad-
vanced relative to the way it:. which automata may be 
caused to work without the aid of a confederate of 
the exhibitor hidden in the apparatus itself, some 
ideas offered by Professor Proctor, in an essay in his 
recently published " Science Byways, " deserve credit 
for superior ingenuity. 

He argues that, while it is possible that chess may 
be played by a machine, it is utterly impossible that 
caTds can be, and hence an automaton like Psycho, 
supposing no person to be inside, is merely a curious 
deception. We have only to discover the trick which 
infallibly exists, and all is clear. One very plaus
ible and novel way of performing the juggle, Profes
sor Proctor finds in the invisible heat rays radiated 
from a concealed hot body. A metal globe filled with 

boiling water will retain sufficient heat to answer all the 
purposes of an exhibition of ordinary duration. This globe 
may be placed as near as possible to the automaton, of course 
out of sight of the spectators, and so arranged with reference 
to a concave mirror that its radiated heat rays are brought 
to a focus on the figure. A screen of blackened quartz, 
which would not obstruct the passage of the rays, might be 
used to hide the globe, or a lens of the same material might 
be employed to converge the rays, in lieu of the mirror_ By 
a simple mechanical arrangement, a confederate located any
where in sight of the exhibitor could so govern the mirror or 

lens that the focal point of the rays could be directed on 
any desired spot on a given surface of the automaton. 
The latter has before it thirteen cards, and its perform
ance consists in lifting one of these cards at its proper 
turn during the game. This purely mechanical opera
tion is not at all difficult to execute, since the move
ments are few and simple-involving only the turning 
of the body until the arm is in position to descend and 
seize the proper card. If thirteen buttons existed on 
the machine, by touching any one of which the appara
tus would take a different position and then operate, the 
intervening devices (clockwork being the motor) could 
easily be imagined. The trick would be then to touch 
the button without detection, even under the closest scru
tiny ; and this is the operation which Professor Proctor 
proposes that the focussed heat rays shall perform. For 
buttons substitute thirteen thermo· electric batteries, any 
one of which will generate a current of electricity when 
heated even to a very small degree, and direct the heat 
rays on each at will. Then the one which the rays 
strike will, by its current, change a stop or otherwise 
affect the general mechanism, to make the figure take 
up the card to which that particular battery corresponds. 
Information is conveyed to the confederate, by any pre
arranged system of signals, frOID the exhibitor, who 
watches the game ; and thus the automaton might be 
worked in a way to which even an examination of its 
.nterior would fail to give a certain clue. 1 _ _  • 

Hanging Invest1gatlons. 

The useful application of the alkaline sulpho-car
bonates to the cure of attacked vines requires, 1st, 
that all the infested surface may be treated ; 2d, that 
the toxic act1.on may be carried sufficiently deep in 
order to reach all the phylloxeras. These two con
ditions combine for the complete destruction of the 
parasi te. It is necessary, moreover, that the remedy 
should act in the most economical manner. The 
best means of obtaining a perfect diffusion of the 
poison in the soil consists in the use of water as a ve
hicle. The quantity ot water employed may depend 
upon the degree of humidity of the earth and upon 
expected rains ; but the nse of some water is neces
sary. From experiments conducted at Cognac, in 
France, and many times repeated throughout that 
country, it appears that, to apply the sulpho-carbon
ate solution, square excavations should be made in 
the soil, about :3 inches deep and 30 inches wide. As 
all the infested locality must be treated, these holes 
should be made sufficiently near together that the 
earth partitions between them shall become soaked 
after the liquid iB poured in. The bottom of the ex
cavation, it is hardly necessary to state, should be hori

EFFECT OF SULPHO·CARBONATES ON VINES. 

Professor Haughton, of Dublin, has recently described 
some investigations undertaken by him with a view of 
discovering which was the most certain mode of death, 
the long drop or short drop in hanging. The results 
are that the most comfortable method of hanging is to 
be sure of a rope of sufficient elasticity, to place the 

zontal' so as to afford the best opportunity for the solution to 
infiltrate uniformly into the earth ; and this should be borne 
in mind when the natural level is inclined. The holes should 
be brought up close to the base of the vine treated. The 
above done, about 2t ounces of the sulpho-carbonate, at 40° 
B. , is mingled with any quantity of water, in the ordinary 

the purpose of the present illustration_ The vine on the left 
has very short branches, and its radicular system is almost 
destroyed ; it may be considered, in fact, as dead. That on 
the right, which was in similar condition to the other before 
treatment, is evidently considerably improved, new shoots 
appearing and new roots being thrown out, so that it may be 

knot under the chin with a running noose, and to drop 
about 10 feet. 

• .•. e 
THE Medical Time8 says that the test employed for selecting 

the men for the British Arctic Expedition consisted in making 
each candidate stand with his bare feet on a cube of ice. 
Those who endured the longest were chosen. 
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The Uses 01 Aluminum. 

When we consider the excellent qualities possessed by 
this metal, its color, its brightness, its unchangeableness in air 
and in sulphuretted hydrogen, that it is not injurious to the 
health and can be worked into any shape, it seems remarka
ble that it has found so little use, and that the great hopes, 
which greeted its preparation according to Deville's process, 
are so far from being fulfilled. The price of aluminum 
would be considerably less if it were made in large quanti 
ties, as it depends on the price of sodium, the manufacture 
of which could also be conducted more cbeaply if there were 
a certain and large demand for it. But there is at present no 
such inquiry for it. The advantages of vessels made of 
aluminum are not so evident and conspicuous as to be able 
easily to overcome old habits. At the London Exhibition of 
1 862, numerous articles of aluminum were exhibited ; the 
Paris Exhibition of 1868 and the Vienna Exposition of 1873 
showed that the interest in this " silver from clay " had died 
out. 

Aluminum made by Deville's process was used at first for 
ornaments and other article8 de luxe/ on account of its light. 
ness the tubes of opera and spy glasses were made of it. In 
physical apparatus and all fine instruments where weight is 
an objection, aluminum replaces other metals with advantage. 
Saber sheaths and dagger handles have been made of it. The 
eagles on the flag staffs of the French army are about 41 1bs. 
lighter since they have been made of al uminum. As the met
al can be drawn out to the finest wire, it has been used for 
embroidery, lace, fringe, and other decorations. They have 
some advantages over the same articles when made of silver, 
being lighter, and they do not tarnish. 

Nevertheless, the use of aluminum has, as we have said; 
greatly diminished. Aluminum jewellery is scarcely seen at 
the present day. Opticians still use it for sN glasses and 
the like. Recently it has been much e mployed for surgical 
instruments. In the ateUer of C. Schmidt, in Berlin, a con
siderable quantity "j,!! consumed in the manufacture of 
splints. 

Although there is no mistaking the fact that the high ex
pectations, with which the appearance of aluminum filled the 
public mind, have not been fulfill ed, yet .the aluminum in
dustry has a safe guarantee of its existence in the use of the 
metal for aluminum alloys, which are capable of the most 
extensive use on account of their excellent qualities. 

Aluminum will alloy dire
.
ctly with most metals, generally 

with strong heat, which may increase up to the glowiLg 
point. Small quantities of other metals affect tIte properties 
of aluminum, while, contra wise, small quantities of alumi 
num change the properties of other metals. 

The alloy of aluminum with copper, aluminum bronze, is 
of the greatest importance in the arts. According to Tissier, 
as little as 1 per cent of aluminum, added to pure copper. con
siderably increases its duct ility, makes it more fusible, and 
gi ves it the property of completely filling the mold, making a 
dense casting, free from air bubbles. At the same time the 
copper becomes more capable of resisting chemical reagents, 
increases in hardness without losing malleability, and unites 
in itself the most valuable qualities of bronze and brass. The 
color of the alloy is almost a copper red. 

A copper alloy with 2 per cent of aluminum is used in the 
studio of Christofie, in Paris, for works of art. It works 
well under the chisel and graver. 

The true aluminum bronzes, namely alloys of 90 to 95 per 
cent copper with 10 to 5 per cent aluminum were first made 
(says R. Wagner) by John Percy, in 1855. They became 
generally known through the researches of Deville. 

For the preparation of this alloy, perfectly pure copper 
must be employed . If to a quantity of melted copper there 
be added one ninth its weight of aluminum, the two metals 
unite energetically, with the evolution of so much heat that 
the crucible, if  it be not exceedingly refractory, softens and 
sinks together. The bronze obtained is at first very brittle, 
but by frequent resmelting increases in strength and ductili
ty ;  the right degree is determined by hammering out a piece 
after each fusion. As a rule, two or three refusions suffice. 
Probably the amount of aluminum sinks some what below 
the original 10 per cent. Aluminum bronze with 5 or 10 per 
cent aluminum possesses a color very l ike that of gold. The 
alloy with 10 per cent has the color of g reen gol d,  an alloy 
of gold and silver. The alloys polish beautifully, make perfect 
castings, and possess great strength : according to Anderson's 
experiments, an average of 75, 6181 Ibs. per square inch. 
They are also very flexible, and, at temperatures from a dark 
red he .. t to near the melting point, perfectly malleable. The 
cas �ings are perfectly sharp, and can be worked more easily 
than s teel. This bronze engraves nicely, is easily rolled into 
sheets, and offers greater resistance to the air than other 
bronze, brass, silver, cast iron, and steel. 

These excellent qualities give it a number of uses. In the 
construction of physical, geodic,and astronomical instruments, 
it is far preferable to all other metals. In jewelry and ar
ticles of art and luxury, it is employed in large quantities. 
Many kinGS of  house utensils are made of it, and it is also 
adapted to journal and axle boxes. Gun and pistol barrels, 
as well as rifled cannon, have been made of it, and have done 
excellent service. At present the high price of aluminum 
bronze alone prevents its general use for lums. Morin (who 
has probably gone out of the business now) furnished these 
bronzes at the following rates : 10 per cent aluminum,  $6 60 
per lb. ; 7t per cent aluminum, $5. 50 per lb. ; 5 per cent 
aluminum, $4 40 per lb. 

These prices are four or five times as tin bronze. In arti
cles where the price of the raw material is of little conse
quence as compared to the value of the work, as in physical 
instruments and the like, the aluminum bronze is al ways to 
be preferred. 

In England, kettles made of aluminum bronze are em
ployed for making preserves and ices from acid fruits. 
Morin & Co. manufacture weavers' shuttles of bronze, 
which, of course, do not oxidize so readily as steel. Cam
brien recommends this alloy for type casting. Type made of 
it can be used 50 times as long as those from lead and anti· 
mony. Hulot employs it for the bed of perforating machines 
for perforating postage stamps. Lange, in Glasshiitte, Sax
ony, makes watch mainsprings of al'l alloy of 5 parts alumi
num and 90 parts copper, or of 100 parts aluminum and 5 
parts silver. The advantages possessed by such springs over 
steel springs are that they do not rust, are not magnetic, 
nor so brittle, but are very hard and elastic. 

Aluminum alloys not only with copper but with most 
other metals. It does not unite with lead or with iron. R. 
Wagner therefore suggests the possibility of aluminum 
being employed for desilvering argentiferous lead. 

An alloy of 100 parts aluminum and 5 parts silver can be 
worked like pure aluminum, but is harder and takes a fine 
polish. An alloy of 5 parts aluminum and 1 00 parts silver 
is almost as hard as coin silver, and has the advantage of con
taining no metal that is poisonous, or that alters the color of 
the silver. Such an alloy has been recommended for coin 
age, but in vain. 

Small coins of pure aluminum, which can be stamped nice
ly, would be proof against mistake and deception on account 
of th'lir lightness. Aside from the fact that the price of 
aluminllm (would vary with its increased product, another 
chief objection t0 1ts introduction into coinage is that the 
people cannot separate the idea of weight from the idea of a 
valuable metal. 

Aluminum alloyed with 4 per cent of silver is used by 
Sartorius, of Gottingen , for making the beam of analytical 
balances, for which its lightness and unchangeableness es
pecially fit it. 

.An alloy of 99 parts by weight of gold and 1 part of alumi
num is very hard, but still ductile ; its color resembles that of 
green gold ; 90 parts of gold and 10 parts of silver make a 
white and brittle alloy. 

The best alloy of aluminum and tin contains 7 per cent of 
the latter ; it works easily, polishes nicely, but on attempt
ing to cast it a portion of the tin separates from the alumi
num. 

An alloy with 3 per cent zinc is, according to Debray, hard
er than pure aluminum, but very ductile and brilliant. 

A thousandth part of bismuth makes aluminum as brittle 
as glass, says Tissier. 

According to the same authority, aluminum will unite with 
mercury only when moistened with caustic alkali. The 
amalgam is very brittle ; the aluminum in it oxidizes easily 
in the air, decomposes in water, and in general acts like the 
metals of the alkaline earths. Jehn and Hinze have found 
that aluminum, when rubbed with leather impregnated with 
mercury. oxidizes to alumina.* Perhaps an aluminum an
algam was first produced. 

With iron, aluminum produces an extraordinarily hard al
loy. A compound of 24'5 parts aluminum with 75 -5 parts 
iron is silver white, and does not rust in the air. On treating 
with dilute sulphuric acid, the iron dissolves and leaves the 
aluminum behind. A slight addition of 8 parts to 1,000 parts 
of steel imparts to it all the properties of the best Bombay 
wootz. Rammelsberg has, however, never found any alum

inum in the samples of so-called aluminum steel analysed by 
him.-Dr. Biedermann. 

• • • • • 

SCIENTIFIC AND PRACTICAL IN FORMATION. 

THE SECRET OF EDUCATING FLEAS. 

The editor of La Nature has been investigating fleas, with 
a view of discovering where, in those aggravating insects, 
resides the capability of being educated. His conclusion is 
radical ; he says they cannot be educated, and that all the 
tricks so ingeniously exhibited by self-styled trainers are 
merely caused by the natural efforts of the insect to escape. 
Any one can make them draw minute wagons or go through 
similar performances, if care be taken to secure them to 
their w'lrk so that they cannot jump. It seems to us, how
ever, that it must require considerable skill and ingenuity 
to hold the lively creatures while the securing operation is 
in progress. 

ROYAL ROAST BEEF. 

The traditional baron of beef, which since time immemorial 
has graced the sideboard of the king or queen of England 
on Christmas day, weighed this year 300 pounds. An Eng
lish contemporary states that it was cut from a prize bullock 
bred from the choicest stock on the Roy al Farm. Rounds of 
beef weighing 80 Ibs. e�ch, and spiced , were forwarded 
by the Queen, also in accordance with old custom, to the 
courts of Germany, Austria, and Belgium. The Queen's stock 
farm is said to be a model establishment. It appears cer
tainly to be a productive one, judging from the fact that the 
Christmas sale of fat cattle netted Her Majesty the neat sum 
of $15,935. 

THE ARTIFICIAL BUT' fER INDUSTRY. 

The perennial French artificial butter has turned up again, 
this time under the name of beurrine. It has recently been 
patented in France,and consists of beef suet mixed with from 
15 to 20 per cent oil (kind not stated) and from 5 to 10 per 
per cent milk. This reminds us that at pre�ent there is an 
open field for artificial butter in this country, the so-called 
oleomargarin having gone out of existence. The material 
met with a fierce opposition from the butter and cheese trade 
and from dairymen generally, on the alleged ground that it 

'Professor Henry Wurtz. of Hoboken. had previously discovered this 
property. 

was used as an adulterant and not as a bona fide production. 
There is no doubt but that it met with very little popular 
favor, and probably this, together with misfortunes in busi 
ness management,threw the concern eventually into financial 
trouble. Several well known scientific gentlemen of this 
city were interested as stockholders, and upon them some 
of the pecuniary losses fall. 

• • • • • 

Curiosities at Central Park . 

A reporter of the Evening Post has been the round of the 
American Museum buildings, including the Zoiilogical Gar
dens, located in Central Park in this city. We extract the 
foUo winlil' interesting observations from his report : 

The Museum and Zoological department of live animals, 
and the Park in which they are located, are among the most 
attractive places in which strangers visiting New York can 
spend a half day. The new building of the American Mus
eum will soon be finished. Contributions of fossils and other 
curiosities are constantly being made by our citizens and 
travelers. A very beautiful series of polished calc spars from 
England, and a large number of ores, were given by Mrs. 
Riley, of New York, who has also sent, for the archreological 
department, a number of rare implements of ancient and 
modern date. The Museum received a very valuable Christ
mas present from its president, Robert L. Stuart, namely, the 
library of Mr. Carson Brtlvoort, which cost some $15,000 and 
includes a large number of works on ichthyology. 

A BIBLICAL DEPARTMENT. 

An interesting department has been established, in which 
are certain of the animals that are spoken of in the Bible
a department for Bible animals. This was begun by the re
ception from BeyIOut, in S,Yria, of a collection comprising 
foxes, wolves, some reptiles, and birds, all from the Bible 
neighborhood of Syria. The specimens were preserved and 
stuffed by students of the Protestant College in Syria, which 
is under the charge of the Rav. Stuart Dodge. 

ANCIENT IMPLEMENTS. 

The American consul at Shanghai has very kindly sent for 
the department of archreology a collection of implements 
which represent the customs of ancient times. His object is 
to secure specimens of typical implements that have not be
come modernized. China and Japan, like every country 
opened to civilization, show many signs of innovation. 

Lately he has sent a collection of the implements used in 
games. Dominoes in many shapes are among them, as are 
also playing cards, somewhat resembling those used at the 
present day. 

THE CAT FAMILY. 

Mr. D. G. Elliot, a naturalist of this city. who has long 
lived in Europe, engaged in publishing his large and valua
ble monographs on birds and mammals, has at various times 
given to the Museum valuable specimens. Being a gentle
man of leisure and competence, he has devoted himself to 
the interests of this institution, and has secured many ob
jects of great value which were offered for sale in the large 
cities of Europe. One of his latest gifts is a series of speci
mens of the cat family. Seven specimens of cats, represent
ed by stuffed and mounted skins, that are included in the" 
abovementioned work, have been given to the American 
Museum, and now are numbered among the elegant speci
mens in the case assigned to the cat family. One of thll' 
largest tigers ever captured is in this collection, mounted in 
the manner of those in the British Museum in London. 

OTHER RECENT GIFTS. 

A most valuable gift by Mr. Elliott is the collection of 

Madagascar monkeys or lemurs, mounted in the best style of 
taxidermy. Another exceedingly rare and valuable acquisi-" 
tion from the same source is the manatee, and a skeleton of 
another. The above are all mounted in the manner adopted 
at the British Museum. 

Mr, Elliott has also given several thousand specimens of 
skins of North American birds, a collection made especially 
for the use of students in ornithology. These specimens are 
stuffed but not mounted ; they are neatly laid out and placed 
in drawers to be placed in the ornithological rooms of the 
new Museum building. One room is arranged for a chemical 
laboratory, and another for work requiring lapidaries' tools, 
etc. Rooms are assigned for the various departments of con
chology, geology, etc. 

Dr. Rudolph Witthaus, of this city, has given recently a 
valuable cabinet, consisting of several thousands of species 
of beetles, in addition to his gift of foreign coleoptera 
which the Museum has already in its possession. 

Mr. William Heins, of New Jersey, a prominent business 
man of Ne w York city, has found time in his leisure mom 
ents to accumulate a very large collection of foreign and do
mestic butterflies of some thousand species. These will find 
place in the Museum as soon as the new cases are ready for 
them. 

The fact that the new building of the American Museum 
is absolutely fireproof, both as an isolated structure and as 
one entirely built of stone and metal, gives confidence to 
those who desire to place objects there. Specimens are ad
mirably exhibited also, which is another inducement, every
thing having a place worthy of its value. 

THE ZOoLOGICAL GARDENS. 

The wild animals of the zoOlogical collection in Central 
Park seem to thrive very well, though the accommodations 
are not of the best. Much interest has been felt in the suc
cess of the experiment of trusting the important duties of 
nursing the infant king of beasts to a dog. One of the lion
esses of the Park collection gave birth to two healthy kit
tens, and from some unexplained caused failed to give them 
requisite nourishment. A fine large mastiff was at hand. 

© 1876 SCIENTIFIC AMERICAN, INC.



FEBRUARY 26, 1876.) J titutifit !tUtritau. 
and the young lions were offered to her tender care. The I ApplyIng these principles to tbls case In hand, there can be no doubt that , the defendants have appropriated tbe lnvention covered by the patent of A .  
gentle mastiff immediately fondled them and assumed the ! t��� g�ilibe�h:rte t::fu��b: t:rf:':t��� ��:.,�t:Js �i i'e'i{�::'tg�;���d""1 Jl� 
charge, and has since, for a number of weeks, nursed them patent, namely, tile handling of a steamboat stage by means of a rope at-

• . • • • tacned to a derrIck, through forc� applied by a power windlass . 
WIth affectionate attentIOn. The kittens are gettIng large The variations which have been made In the method of attaching the rOKe 
and clumsy, and, in a playful mood, sometimes caress their ���ea��W:l�a���I�le��tl�;:,eJ'b'I��I�� :::'f.!'���ttries���A':,�lgg�f�fn�e� 
stepmother with unsheathed claws. ml�tihe patent to Bel1 bears date prior to the .use (,f stages by tbe Marine 

There are frequently unpleasant deformities in the lions Brigade, or to the publl�atlon In Appleton's .. Dictionary of Mechanics ," the , defense of want of noveltr cannot be maintained . Tile averment that the 
born and bred here. Their legs are too short and are some- de,m�h�fl!�I����I�����f� �:&��\:�:.:lst�:��ventlon shonld not be frlvo
time� bowed very noticeably. There are a number of hyenas t��:�iig:,\�e����rl1 i\ '1.�f." rbo:tr�allI��s�nY(B�'ilDv:.elij::g��,n�I�\�bef,f f.)l� 
now In the Park 

.
collection, which were reared there. They H�t����.u'i�·o�r��\re�sf.efh�Nhere must be a decree for complainants 

are nearly black In color when they are born. directing a perpetual Injunction to go against defendants .. s prayed In the 
Beside the common spotted hyena there is a striped 

b11l , and a reference to a master for an account of prOfits . 
species in the collection, which is regarded as new to Science. Supreme Court oC the United States. 

This crea.ture has a. stiff mane, which is erected at every °C:�:::, P���TI���·�
P
::::R

T
t :::�!;'�:;-A�A:::I�:�;,?n�I:��:::T�:B 

movement. 

THE "HAY CRITTERS." 

The young (,lamel was one of the most interesting of the 
creatures born in the Park. Then there are Cape buffalo 
calves, and the beautiful Zebu calf, and the bison calf, and 
several others. 

Since the completion of the large new house for ruminants, 
or " hay critters," as they are familiarly ca.lled, the exhibi
tion has been very fine. The equine antelope is exceedingly 
curious, and is rarely seen alIve, Some fine elands and two 
antelopes, called blessbocks, are also here. Another Indian 
antelope, with twisted, lyre-shaped horns, has just been ob
tained. There is the gnu, or horned horse, also, who be
longs to the antelope family. 

THE SEA LIONS. 

A recent improvement in the treatment of the sea lion� is 
worthy of notice. The pond in the rear of the carnivorium, 
which has h eretofore been used for the great wading birds, 
has been surrendered to the seals and such creatures. This 
exhibition is now one of the most entertaining. There are of
ten six or seven large sea lions here, and they fully enjoy 
the ample space. They play briskly with their fellows, dive 
and leap, plunge in at one Iilide of the pond and shoot out at 
the other. They hobble about on land, chasing each other, 
presenting a most /!rotesque appearance. One seizes a piece 
of ice in his mouth and tosses it in the !fir, catching it adroit 
ly as it falls ; another vaults upon the bottom, beneath the 
water, and pulls under his fellow who is quietly sleeping on 
the surface. It is surprising to witness the agility of these 
creatures on land. They chase each other very briskly 
around the yard, leaping much as a puppy does in his at· 
empts to caller. 

. I e t . 
Poetical Soap. 

Messrs. Water and Oil 

One day had a broil, 
As down in the glass they were dropping. 

And would not unite, 
But continu",d to ftght, 

Without any prospect of stopping. 

Mr. Pearlash o'erheard, 
And, quick as a word, 

He jumped in the midst of the clashing ; 
When all three agreed, 
And united with speed, 

And Soap came out ready for washing. 

DECISIONS OJ' THE COURTS. 

U nited States Circuit Court---FIUh District of 
Louisiana. 

l-ATENT STEAMBOAT STAGING AND DBRRIOK.-O. K. CONVEBSB UD OTHERS '08. JOlIN W. OANNON AND OTHBRS. 
WOODS, OIr. J , :  

to T::e ��.fJ����W. ���l: }::Ja��e12,ar:61���ra:�If?I��rg�:m��tefnt s�':,"�� boaT, staging ;" tllat they are also the asslguees of two patents Issued to one 
�r':,��v:,��� ,��oe��1:�':,�h�I*t��dc���:,7ai�7�ei:.W:: ;a�ll�:iI:r�� i:,S:f����; 
���v�v?:�!�fg t�:i:���e�no<I,. �:!!in6�:l�':.�� �ar:rngi��� ba;���\PI�I:'���1f 
���!:.!1c":."�ll�b��i�fi �1�teen1n<1,;'!�fto�:r;�m�d \��aI�'t��e�' f�f:�sv�::i:�� 
������g,;�e ��n�:t:�dc��tef�� 'fa":Jf:�ag.�fg'h�da��ug���i�:��:: :���e�� manual Jabor is , in a. great measure, dispensed with, and great economy in the navigation of such vesselS e1fected, as well 808 a Huge decrease of expense in the naVIgation and use of such vessels and water craft . Tllat tile defendants ,  John W. Cannon and William Campbell, the first largely Interested In the sLeamer Robert E ,  Lee as owner, and the latter be-
���s��re.��;ern af�e�:I�o��o�f s���s����tlii� ::r�:ln�:���ee;n��l�� ��� scribed In said three letters patent , Tile bill prais for " pe-petual lnjunctlon agaln.t the defendants to restrain 
���'glrs<:"'l:i i::.:�gf,!�f �g�n e:�IE::�nt� �re�du�Knt��ec����!�"R�b�� t�� Lee . Tile answer of defendants denies any Infringement of the patents held by comp1<tlnants, and claims that they use an apparatus Invented by one John Perktns, and patented to him by letters patent dated May 7, 1872, which differs substantially and materially from the apparatus covered by tile patents owned by complainants , and Is not 31l 1nfringement thereon . * In pas.lng upon tile Issue of Infringement, tbe question to be determined Is wllether, under a variation of form or by the use of a thing which be.rs a 
g���r����:�ea:��a�e!��g�'j,\I:g��'Y,�I�R:spl\��n��e�g���"ett�� ���� ��r� real change of structure or purpose . If tne drawing IntrodUCed by the defendant constitutes a mechanical equlvalent, ln reference to the means used by the patentee. and I f ,  besides being an equivalent, It accomplishes something nseful beyond tbe eJlect or purpose accomplished by the patentee, It w1U stl11 be an Infringement as respects what I s  covered by the patent . altbough tbe further advanta;r may ::.eo':'.g:l�nj��;ev����bte�,a:r jrsg���!�ent on the former Invention . ( rum-

The material question Is not whether the same elements of motion or the 
:�:t.'i.�r.:R�n:;!lea��m�\'n���d;,l�te�����e�;��:�v8':.�eetI�g��ir.������ powers In both machines , (Story . J . ,  In Odiorne V8. Winkley. 2 lJal1 • •  54 , )  In  determining the question of Infrlnge , u ent. we are not to  determine about Similarities or dltIerences merely by the name of things, but are to look to the machines or tllelr several devices or elements In the l1ght of what 
:��'i{t�°tln"J ft,��taoifr;g °fs t����l��tj�I�� f��f�::e �� ��iit�:reif Yte';,��":8 

OF PALMER HA.MILTON, DECBASED.-IN BRROD TO THB OIBOUIT OOURT OF 
THE UNITED STATBS FOB THE BA8TBBN DISTRIOT OF :anCHIGAN. Mr. Justice BBADLEY delivered the opinion of the Comt. This was an action brought to recover damages for tbe Infringement of certain Ie ters patent granted to Hamilton, the plalntUl' below, for an Improvement In sawmlHs. The defendants pleaded the general Issue, with 

r��cci'f o�n".!'\�1:'�cm���:�b�et¥g� �Yai�tllf�� ��t�n�n�e,.�t���u a��n!t� ���e�� December, 1865. ... 
de��;I1�\�:���n��!ft��: tWe����I���;s !ra�'i'fi�;��:�e�l�ehfg� �b'! �����a guides should be placed ; anS that If any required pOSitIon can be Inferred from the patent It is a pecu11ar one, whUst the guides of the defendants' saw are Inclined at a Slight angle to the perpendicular. As to the al1eged defect of the patent, there Is nothing In tbe obJection. The Invention claimed Is an Improvement on an old machine ; antt It Is properly t.ken for l(1"anted that tbe practical mechanic is acquainted with tb e const ruction of tbe ma-
��I�g�� "tg��h:I:; ��E�?!�����M��a�Tte���t nl:���h':ftP�r:a�mWI� ���� atructed In tbe ordinary way. Is necessary to render It etIectlve and useful . The e.sence of the Improvement has notblng to do with the preCise position 
rJiMot'�g".:'i tl! !�� �of�jnt�I��o����l��':.I¥:�:a�':.�sa��ly��gl�cteo ag';,��:; 
tR:� !1t:ree \:���T���nt��O�t't"e�ob���� ����:r;JJ:�fl':,��IC!¥�� iIe��I�I�� In the patent Is sullic1jlntly specific ; and the InClination of tile defendants' g,¥��se��:1�1;t:;:::S� t�e::,' l��Te��:;��r!h"a����f:!�::rl���fectlve In not 
:��:�t\.h,,� 'A";:::. y� ���;�y��:'�!tje���:�le���tl:.';,'" ���g�:n'{!i'r:�a g� the diagrams annexed 1 0 tbe patent, are not sulliclent to atIect Its validity , 
Any !>,ood mechanic acquainted with the construction of sawmillS , and havIng the patent and diagram before blm, would have no dl1liculty ln adopting the Improvement, and making suitable curves. The conclnslons to which we bave come are decisive of tbe case . It Is nnnecessary to dIscuss In detat1 the dltIerent pOints made at the trial, or tbe several Instructions asked . We bave examined them all , and find notblng on which to bas. a Judgment of reversal . If  Straub' s  patent would have revealed anything to atIect tne validity of Ham11ton' s .  the parties did not Bee 1lt to spread It on the record , and therefore we haw no means of deciding that question . The judgment is a1IIrmed . 

NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED ISTLE MACHINE. 
Guillermo R9berto Welke, Parras de la Fuento, Mexico.-The ob

ject of this Invention is to produce an improved machine for mak
ing istle, or tlIe ftber of the lechngilla, which is applied in Mexico 
to the manufacture of a large number of articles, as hammocks, 
sacks, ropes, nelS, cotton bagging, wagon sheets, earpets, and simi
lar objects. The invention consists mainly of devices for scraping 
the leaves, while being drawn by rollers throngh the scraping 
knives, which are made to y ield to the thickness of the leaves. The 
leaves are placed between the scrapers up to a gage piece, and then 
carried with the scrapers toward the feeding rollers. Sliding and 
reciprocating scraping jaws are operated by suitable transmitting 
mechanism, by the forward motion of tlIe scraper frame, for 
scraping off the ends of the leaves which are conveyed to a receiv
Ing platform, and dropped by the same to a receptacle below. 

IMPROVED WIRE STRETCHER. 
Seman Taber, Russel Taber, and Charles M. Morgan,Hesper, Iowa, 

assignors to Seman Taber, Darius F. Morgan, and Charles M. Mor
gan, same place.-�'his dev1ce is for tightening wires that have been 
strung up, and especially fence wires. A bent bar is  held trans
versely with, the wire to be tightened. The wire is passed between 
piUS on said bar. and tlIe latter is turned longitudinally with the 
wire. The wire Is then passed into tlIe slot of a drum secured to tlIe 
bar. The drum Is turned by means of a wrench, to give the deSired 
tension to the wire, a pawl holding the drum securely in any posi
tion into which it may be turned. 

IMPROVED ROTARY PUMP. 
William O. Crocker, Turner's Falls, Mass.-There are two toothed 

pistons engaging the one with the other. The pecliliar construc
tion of the teeth of the pistons enables the said teeth to be made so 
small that at least one tooth may always be in contact with each 
abutment, while at the same ti m e  having sufficient water space. 
To each of the abutments are swiveled set screws, so that tlIey may 
be adjusted at any desired closeness to the pistons. A vent cham
ber and a suction chamber are formed in each head upon the oppo
site sides of a line joining the shafts. 

IMPROVED TACK MACHINE. 
Cbarles P. Weaver, Norristown, Pa.-Thls invention relates to 

machines with two cutting jaws for making tacks or small nails, 
and comlsts in so combining the header lever with the crank pit
man by a lever, pin, and link, that the power can be applied directly 
in the line of thll work, thereby avoiding all lateral strain and dis
pensing with the usual long arms and crooked ends of tlJe heading 
lever, and allowing the size and weIght of tack machines to be re
duced IIfty per cent. 

IMPROVED CAR COUPLING. 
Peter C. Murray, Sloatsburg, N. Y,-This invention consists of a 

centrally recessed drawhead,with a stationary link attached thereto, 
tlIat is coupled by the laterally sliding cross pin of tlIe connectlDg 
drawhead, the pin being guided and locked in open or closed posi
tion by a side standard and pin rod. 

IMPROVED GAS GOVERNOR. 
David B. Peebles, Edinburgh, Scotland.-Between two half cases, 

made of cast Iron, a lIexible diaphragm is fixed, and a paBl'Rge for 
tbe gas is made between the upper and lower chamber through the 
projecting pal t of the case. In the lower half a recess is made to 
receive a disk of metal not acted on by gas. In tlIe center of this 
di�k a hole Is made, into which the conical point of a regulating 
screw is placed, so that, by moving It, the hole can be opened or 
closed. The top of the screw is surrmmded by a bead forming a 
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ference by insulated and non-insulated portions and separating reo
ceases, to correspond to the characters of the Morse alpbabet. A 
number of spring keys are arranged around the letter ring, and 
lettered alphabetically, to correspond with the Morse letters of the 
ring. A bridge at the end of each key form8, when thc key is de
pressed, the contact of the letter ring with one of a series of' 
needies radiating from a vertical shaft that is intermittently ac
tuated by the magnets by a local battery. The letter ling and 
spring needles form the poles of the main line battery, and record 
the depressions of the keys by a relay magnet with an armature, 
having lever with recording stylus at one en d, and stop pawl at the 
otlIer end. The stop pawl releases a spring-acted slip wheel that 
throws a local actuating battery in circuit, which imparts, by two 
magnets with armature pawls, switch, and governor, intermittent 
motion to a motor wheel, connected by a partially insulated and 
non-insulated step with a recess and spring rider, by which the mo
tion of tlIe motor wheel and needle arms may be kept up after the 
main line circuit is interrupted, to register spaces in and between 
letters. The number of needle arms correspond ends with the sub
divisions on the letter ring and the number of teeth on the motor 
and slip wheels, to expose at any moment one of the needles to the 
action of a key. This correspondence between divisions of letter 
ring and number o f  needle arms, and of teeth on motor wheel, in 
connection with the intermittent motion of motor, gives a dwell at 
thll points of magnetization and demagnetization of main line cir
cuit. The closing of the main circuit by the key throws the local 
circuit Into operation, which revolves the needle wheel until tlIe 
local circuit is interrupted by the action of the hook pa wI on the 
slip wheel, and the return of the needle through the recess of the 
letter ring. 

IMPROVED MILLSTONE DRESSING MACHINE. 
William B. Chase, FaribaUlt, Minn.-This is an improvement itl 

the class of mill8tone-dre�sing machines in which a pick or outtir g 
tool is operated by a vibrating lever, and caused to travel over the 
face of the stone by means of pawl and ratchet mechanism, The 
construction is such that a greater or less d egree of forward m o tion 
of the pick may be produced, and the operation of the same on the 
stone accurately adjusted and interrupted by the handle of th ' pick 
lever, the forward feeding of the pick beiD g obtained by a bcrew
turning lever pawl and ratchet mechanism. 

IMPROVED LEVELING AND TRAMMING APPARATUS FOR 
MILLSTONES, 

James T. Beckwith, Cameron Mills, N. Y. -This consists of II 
frame suspended from another frame, on which the stone rests, 
and Is leveled by screws from below. On the suspended frame are 
screws, which, being adjusted in the frame when the stone is IIt'st 
leveled by its face, serve afterward to level the stone at any time 
without removing tlIe runner. This lower frame serves for tram
ming the spindle, In addition thereto, a couple of plumb lines are 
suspended from an upper frame on the spindle through a lower 
one, by which the spindle may be trammed. 

IMPROVED MACHINE FOR BORING ANn WALLING WELLS. 
Oharles B, Stongh, Monticello, Dl .-A wheeled frame supports 1\ 

circular way, beside which is a toothed rim ,  which gives rotary mo
tion to a horizontal shaft, which is mounted in a frame, the said 
frame being rotated by suitable power. An arrangement of rollers 
in the frame bolds the auger shaft,which is rotated with said frame, 
and said rollers also allow the shaft to settle a s  the auger pene
trat.Js. As the anger enters, the soil pasSes upward to a case from 
which it is removed and raised to the surface by an endless bucket 
chain working on the anger shaft. 

. . . . . 
NEW WOODWORKlNG AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED SLED PROPELLER. 
William H. Shelton, Jr., New York city.-The sleigh is provided 

at botlI sides with slotted gUides, and fulcrumed lever handles slide 
loosely therein. Said handles have end claws that take hold of the 
ice or ground, and produce, by the weight of the body, the forward 
motion of the sleigh or carriage on the fixed lever fulcra. 

• I • • • 
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 

IMPROVED OILER. 
George W. Parsons, Salisbury, Md.-The construction of this oiler 

Is such that It may be overturned without spilling liny of the Oil, 
and tlIe amount of oil discharged can be readily controlled. Therc 
is an Ingenious arrangement of rack and pinion mechanism inSid e, 
which ordinarily keeps the nozzle shut, but which opens the same 
to a degree corresponding to the distance in which the bottom of 
the can Is pressed inward. 

IMPROVED STEAM RADIATOR. 
George P. Jacobs, Brooklyn, N. Y.-This is a one-piece radiator 

tube, having four steam ducts surrounding the central air tube, 
said ducts being in pairs, tlIe two of a pair being connected, but 
each pair being independant of the other. By this arrangement, in 
addition to the increased outer radiating surface, there is a large 
inner radiating surface, along which an active current of air is In
duced. 

IMPROVED LEACH. 
Marion P. Wolfe and Edwin M. Henkel, CrawfordSville, Ind,-This 

consists essentially of an ash receptacle and leach having an inclined 
and channeled bottom, and a top reservoir with perforated bottom 
to distribute the water and draw off tlIe lye. 

IMPROVED STREET SPRINKLER. 
William Westerfteld, New York city.-This is a piston, shaped valve 

located in the main pipe connected with the sprinkling tube. The 
pipe which leads water from tlIe tank enters the main pipe, and as 
the valve is adjusted, one or tlIe other side of the aperture of the 
former water is shut off or admitted to the sprinkler. This enables 
the lIow to be governed more conveniently. 

. ' . . . 
NEW AGRICULTURAL INVENTIONS. 

IMPRO VED CHURN. 
James L. Sprague, Hermon, N. Y.-This invention includes pro

peller shaped paddles which draw the cream to the center of the 
churn, and through suitable apertures in which air is forced through 
the cream. Devices are added to prevent clOgging of the cream at 
the corners of the chum. ,substantially the same function in substantial ly tile same wav to ottaln tbe ;��f result . (ClItIord, J . ,  In Vincent Refinery V8. Mathiason , 2 Fisher. recess, into which wax can be run to receive a s tamp for a seal. IMPROVED GRAIN HEADER. 

The rule Is , and so It bas been settled, tbat If two machines be substan,tlally the same and operate In the same manner. tbouih they may dlJler In 
,i?,�':'j�rrE�r;�':.�s';8��a�N.I�Yw��t� .aI4� �be same in principle. ( Washlng-

As between a device conceded to be new and a device claimed to Infringe, 
,������� ��:t��W���:h ��� J'��������fr��g:����IMg� ��t��te�l�:!,�fdr:! 'vice In all Its functions and In Its construction and motte of operation. yet ';by other additional features it possessed other and further useful functions . ;Such a. device, though an improvement upon the patented one, would be an ,appropriation of It . (WoodruJl, J , .  In Surrem V8, Hall, 01liclal Patent Re. tPorts, Vo1 . 1 , 437 . ) To constitute an infringement, the contrivances for the purposes In view 'must be 8ubstant.lal1y Identical , and tbat Is substantial Identity which com
If)l!���� i��)appIlCatlon of the prinCiple of the Invention . (Page V8. Ferry, 
vi�ll��k�sd�le�3:�r �.!;:'\.���It;!."a�e ��foh,:n�:.l��;���h�� :er�:e��e� 19� !patentee he bas Infringed, althongh with his Improvement the orfg1nal rna.chlue or device may be much more usefUl. (Sprague, J" Howe V8. Morton 1 Fisher, 587 , )  

The valve, made o f  fusible alloy, i s  of a double conical shape, with Charles K. Myers and John W. Irwin. Pekin, TIl., assignors to Peter 
a stem at one end .  The other end rest s  in a step made in tlIe head Wey rich and C. K. Myers, of same place.-In this apparatus the cut
of the center screw, which keeps the metal disks to the diaphragm. ter bar can be adjusted for cutting the grain higher or lower, and 
The bottom of tlIe burner tube acts as a valve seat, and by this ar- can be regulated to suit varying hights of grain. There are novel 
rangement the valve can be taken out for cleaning by unscrewing devices for moving the siekle bar, and various useful improvements 
the burner tube, witlIout taking the governor to pieces. in construction, tending to add to the general efficiency of the ma-

IMPROVED AUTOMATIC TELEGRAPH KEY AND REGISTER. chine. 

Lucien S. Crandall, New York city.-This is an improved auto- COMBINED SCRAPER, CHOPPER, AND DIRT ER. 

matic telegraph key and register, by which, it is claimed, the man- Arthur L. Spence, Alma, Ark.-This machine scrapes the cotton 

ual and mental labor in transmitting telegraphic signals are faclli- plants, cbops them, and then, by means of plOWs, dirts them as it 

tated and simplifted to a considerable degree, the working capaCity advances. The new feature introduced is a device in connection 

of telegraph lines increased, and the accurate manipulation of tlIe with the choppers which, should they strike an obstruction, allows 

instrument acquired by the operlLtor with little practice. The in- them to stop their motion, while that of other parts of the appa

vention consists of a letter ring, which is divided along its circum- ' ratus continues. 

© 1876 SCIENTIFIC AMERICAN, INC.
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�tt",.Ut"'"' �H." �''''. ",-Y ", .  a chl�rch, has lost several tubes or flues from a sort pressure lost by friction in tJ avellng. Which He 
T M Charge for Insertion under this head 1-; One Dol

lar a Line. If the Notices exceed Foor Lines, One 

DoUar and a Half per Line will be chMged. 

Alden Engine, 3 cyl.Com. Balance Piston,doubles 
power of Steam ! CIrculars free , Farrelly Alden ,Plttsb ' h .  

" Wrinkles and Recipes" is the best practical 
Handbook for Mechanics and Engineers . Hundrede of 

valuable trade suggestIons , prepared expressly by cele· 

br.ted experts and by correspondents of the . - ScIentIfic 

American . "  250 page s .  Elegantly bound and illus
trated . A splendId Christmas gift for workmen and 

apprentIces. Mailed, post pala , for $ 1 . 50 .  Address H .  
N .  Munn. Publlsher. P O .  B o x  772. N e w  York cIty . 

Univereal Screw Cutting Index & Rule for Com
pound Gearing. lOc . E. Lyman , C . E . ,  New Haven, Ct.  

Best Line Sbaft, Palleyo, Dead Pulleys, Coup
Hngs, etc . . In the couutry. Catalogue free.  A. B. Cook 

& C o . , Erie , Pa. 

Tbe Allen Fire Supply Co.,Prov.,R I"  give special 
attentIon to the manufacture of small arttcle. In metal . 

For Sale-37 in.xI5� ft. Latbe, $300 ; 18 in.x12 ft. 
Lath e .  $250 ; 20 In. xSft. Lathe ,$200 ; 4S In. C1lUcking Lathe.  
$195 : 16 ft . Planer, $6:;0 ; 6 ft.. Planer . $275 ; 5 ft .Planer, $250 ; 
36 In. Drlll , $125 , Shearman, 45 Cortlandt St. , N. Y .  

A Mcch. Engineer by education, who is a com
petent draftsman and d esigner . and has some practIcal 
experienc e ,  wIshes employment . Best Referenccs.  Ad
dress M. E . ,  Jamaica PlaIn, Mas s .  

Piles-A sure cure . Sample free, post paid. A 
trIal Is tt.s best advertIsement. Wonder Worker Medl. 
cine Company, Salem, N. J .  

Wanted-The address o f  Metal Shawl Strap Han
dle and Belt Buckle M ' f 'rs .  F. Turner, Frankford, Pa.  

Solid EmeryVulcanite Wbeels-The Original Solid 
Emery Wtleel-other kInds Imttatlons and In ferIor .  Cau

tion-Our name 10 stamped In full on all our nest Stand
ard Belting, PackIng, and Hose . Buy that only. The 
best ts the cheapest. New York BeltIng and PackIng 
Companv . 37 and 38 Park Row. New York .  

Wanted-Machines for Knitting Fancy Worstcd 
Webs suitable for b"rders . H. E .  Dllltngbam, 39 and 41 
East Broadway. New Yor)( . 

Wanted, to trade a fine new C. F. Breech L. Shot 
Gun , new s y stem , for a small St . Eng-I-ne.  Addre.s A .  
Franke, Wapakoneta-, O . 

For Sale-A new No. 1 Double Cylinder Link 
motion, Upright EngIne , 4 h. p .  For further Informa . 
tlon. address A. H. Alleu , Box 57, RacIne, WIs . 

Book on Making and Workin.: Batteries, Electro
typlr g, Platlng , &c., 25 cts. T. Hay, Box 185, IpswIch , Ms. 

For Sale-Largest s:ze nogardus Mill, for ores, 
drugs, &c. Cost $500. Offere d for $250. A pair of beavy 
Chasers, or Crushers , $250. Cost $600. Box 3313, N . Y.P. O .  

Wanted-From $5,000 t o  $8,000 capital in a long 
esta blished and profitable machine busIness to develope 
one of the most promIsIng patents ever produced P. O .  
11106 , New Haven, Ct . 

Proposals for Liquid Vent wanted. Manufactu
rers , address LIquId Vent C o . , Kans.s City, M o .  

Wanted-Locomotive Engine, Model size, in per
fect workIng order for steam . Address, statIng sIze and 
prIce,  T. R . ,  Box 884 , New York Post Office. 

Wanted-Man competent to take full charge of 
manufacturing first class En�fnes in a western city_ 
Best references requIred.  Address F. D . ,  109 LIberty 
Street, New York . 

For Sale, to Close an Estate-A. Valuable Patent 
Evaporating Pan for Parlor Stove s .  For particulars. 
apply to Box 52, Troy , N. Y .  

A Party offers a sbare of a valuable invention to 
one who will pr ocure a Patent for the same . For particu
lars address J. F. Ra, Box 773, New York City. 

For Sale-A good manufactudng bUSiness, se
cured by Patent. Address H. R. Van Eps , Peoria , Ill . 

�, 1, & 2 Horse Engines, $30, 60, & $100 ; Boilers 
for same, $75 & $100. T . B . J effery, 253 Canal St., Chtcago . 

For best and cheapest Surface Planers au d Uni
versal Wood Workers, address Bentel. MargedaI' ; & C o . , 
H amLton. OhIo . 

Small SteaUL Yachts, Yacht and Sta tionary En
gIne s ,  ShaftIng, & c .  S. E. Harthan. Worcester. Ms . 

Steel Castings, from one lb. to .five tbousand Ibs. 
Invaluable where great strength and durability are re
quired. Send for Circular. PIttsburgh Steel Cas ting 
Co . ,  Pittsburgh. Pa. 

Use Yocom's Split-Pulleys on all Shafting, same 
appearance, strength and prIce as finIshed Whole- Pul
leys . ShaftIng Works, DrInker St . ,  below 147 North 

Secoud St . ,  Phllade!phla, Pa . 

Boult's Panellng, Moulding and Dovetailing Ma
chine Is a complete success . Send for pamphlet and sam
ple of work. B .  C .  Mach 'y Co . ,  Battie Creek. Mlc ll .  

Patent Scroll and Band Saws, best and cheapest 
Inuse.  Cordesman , Egan & C o . , Clnclnnatt. OhIo . 

Our new catalogue of drawing materials will be 
sent on receIpt of 10c . Add . Kenffel & Esser, New York . 

Fine Castings and Machinery, 96 John St., N. Y. 
Hotchkiss Air Spring Forge Hammer, best m tbe 

market. Prices low. D. Frisbie IJI Co_ , New Haven. Ct. 

Water, Gas and Steam Goods-Send eight stamps 1?�
r
�:rt�'8'o": c;I��:��A�!f.?��� 400 illustrations , to Bailey, 

For best Presses, Dies, and ],'ruit Can Tools, Bliss 
& Williams, cor. Of Plymouth and Jay, Brooklyn , N. Y. 

For Solid Wrought-iron Beams, etc., see adver
tisement . Address Union Iron Mills, Plttsourgh, Pa . , 
for lithograph IJIc. 

Hotcbkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal . Fine Gray Iron Castings 
to order. Job work sollelted. 

Peck's Patent Drop Press. Still the best in use 
Address Milo Peck, New Raven. Conn. 

All Frult-can Tools,Ferracute W'ks,Bridgeton,N.J. 

American Metaline Co., 61 Warren St., N.Y. City. 
For Solid Emery Wheels and Machinery, send to 

the UnIon Stone C o . ,  Boston, Mass . •  tor circular . 
Hydraulic Presses and Jacks, new and second 

hand. Lathes anu Machinery for PolishIng and Buffing 
Metals . E. Lyon , 470 Grand Street, New York . 

Spinning Rings of a Superior Quality-Whitins
vtlle Spinning RIng Co. , Whltlnsvtll e ,  Mass . 

For best Bolt Cutter, at greatly reduced pl1ces, 
address H. B. Brown & Co . •  New Haven Conn. 

Diamond Tools-J. Dickinson, 64 Nassau St., N.Y. 

Temples and Oilcans. Draper, Hopedale, Mass. 

Shingles and Heading Sawing Macbine. See ad-
vertisement of Trevor & Co . ,  Lockport, N .  Y. 

J. H. P. can make a cement for mending 
rubber boots by following tbe directions given on 
p. 203, vol. 3O.-S. A. G. will find that the fireless 
locomoti ve, described on p. 96, vol. 30, answers his 
description.-A. V. S. will find a description of the 
glass-tcmpering process on p. 402, vol. 32.-P. V. 

w ill find an excellent recipe for yeast on p. 183, vol. 
33.-M. G. F. will find directions for hardening soap 
on p. 194, vol. 32.-J. J. M. and other�, who inquire 
as to pisciculture, should address Seth Green,Esq., 
Rochester, N. Y.-J. A.'s query as to the relative 
motion of parts of a wagon wheel is answered on 
p. 298, vol. 31 , -W. Y. Jr. is informed that we do 
not know tbe copying fluid he mentions.-J. F. M. 

and others, who ask as to the construction of spe
cial machines, should address the manufacturers. 
-A. R. W. will find a recipe for a deep black ink 
on p. 92, vol. 33.-W. & S. Vlill find a recipe for a ce
ment for filling millstones on p.  251, vol. 31.-0. C. 
will find a recipe for a waterproof wbitewash On 
p.  408, vol. 24.-0 .  C . ,  S. P. B., F. ll. P., G. H. R., 
J. W. D. should consult the Bee7�ceper'8 Magazine, 
14 Murray street, New York city.-J. W. C. will 
find a recipe for a good mucilage on p. 373, vol. 33. 
-H. H. B. will find a recipe for aquarium cement 
on p. 43, vol. 33.-J. J. R. will find some information 
as to galvanized iron water pipes on p. 218, vol. 25, 
and on p.  26l, vol . · 2!i.-F. J. R. will find a simple rc
cipe for tanniog hides d"n p. 147, vol. 3O. -C. L. R. 
will fin d a recipe for invisible ink-on p. 299, vol. 30. 
-H. B. will find a description of Professor Tyn
daU's respirator on p. 178, vol. 32.-G. A. McC. can 
convert his black ink into copying by adding a 
little refined s�gar. -C. G. W. can repair his rubber 
life preserver by following the direction s  on p.  
203, vol. 3O.-J. A. will flnd a recipe for black ink 
on p.  92, vol. 33 ;  for laundry hlue, see p. 219, voL 
31.- S ,  R. S. will find directions for soldering of all 
kinds on p. 251, vol. 28. -W. L. D. will find direc
tions for building a windmill on p. 241, vol. 32.-E 
P. C. will find full directions for making colored 
fires on p. 165, vol. 24.-L. C. K. will find answers to 
his questions as to small boilers and engines on pp. 
225, 257, vul. 33.-J. D. B. will the dimensions of the 
various gages of wire on p. 363, vol. 28. For tbe 
relative prices of gold and platinum, see p.  169, 
vOl. 33.-J. C. will find a good reCipe for baking 
powder on p. 123, vol. 31.-J. R. will find directions 
for sco uring castings on p. 139, vol. 31.-W. C. can 
utilize tinned plate scraps by the method described 
on p_ 319, vol, 31.-J. D. will find a description of 
Professor Draper's method of silvering glass on 
p. 267, vol. 31.-J. T. W. will find a recipe for fur
niture polish on p. 315, vol. 3O.-W. N. will find di
rections for coloring photographs for magic lan
tern use on p. 390, vol. 3O.-W. K. will find direc
tions for laying out a sun dial on p.  409 vol. 29.
R. S. can prevent mildew on canvas by tbe method 
described on p. 90, vol. 31.-F. T. will find a recipe 
for sbaving soap on p. 251, vol. 32. The type writer 
is described on p. 79, vol. 27.-S.N. will find recipes 
for Worcestershire sauce on pp. 241, 281, vol . 26. 
Galvanizing cast iron is described on p. 59, vol. 24. 
-M. G. can make condensed milk by the process 
described on p. 343, vol. 3O. -D. Q. can separate 
silver from lead by the method described on p. 
138, vol. 32. -J. N. CRn temper millpicks by the 
process given on p. 202, vol. 31. 

(1) O. G. 8�yS : I have charge of a pair of 
engines at a coal shaft, and have had a great deal 
o f  trouble by tbe breaking of the teetb in the cog 
wheels, or rather in the sections of the cogs. Tbe 
breakages generally occur at the starting and 
stopping of the engine. The engine is 11 by 25 
inches, and our usual speed is 125 revolutions per 
minute. How can we prevent the accident ? A. 
Make the width of the teeth greater. 

(2) J. T. H. says : We cannot get speed 
enough from our main shaft to run a fan for a cu
pola. Wbicb would require the most power, to 
increase the pulley on the main shaft or to use a 
a countershaft, to get the same speed ? A. To use 
a countershaft. 

1. I am making a small engine, 2� inches stroke 
by 1� bore. Would % inch steam ways be large 
enough ? A. This depends on the pressure. 2. Of 
what size should the fly wheel be ? A. About 6 
inches in diameter. 

(3) H. C. S, asks : Is there any non-conduc
tor that will not be affected by steam at 200 lbs. 
pressure ? A. Yes, charcoal. 

(4) D. H. asks : 1. Will plumbago serve to 
make good cores ? A. Yes, if used with sand. 2. 
Can plumbago be molded at a core for an internal 
screw, so as to have a perfect thread when the 
Iron or steel is cas t ?  A .  Not by itself. 3. What is 
put into pulverized plumbago or black lead to 
cause it to mold with facility ? A. We are not 
aware of any substance for tbis purpose. 

Can a good square thread of an internal screw, 
from % to 1� inches diameter, be cast In iron or 
steel ? A. No. 

Is tbere any danger of a kerosene lamp explod
ing wben the blaze is fluttering and shoots upwards 
two or three inches ? A. Yes. 

(5) N. H. C. says : R. R. & G. E. say that 
cut nails are made from bars of iron rolled into 
widths of the length of nails to be cut, and then 
they are cut crosswise. I say they are rolled in 
wide plates, then cut by shears across the end of 
the plates in widths of the length of the nail, 
which brings the nail lengthwise of the rolled iron. 
Which is right ? A. You are. 

(6) C. F. R. says : A pressure gage on a 
boiler indicates 15 lbs. Is that the pressure on a 
square inch of the inside of the boiler, or is the 
strain 15 lbs.+ 15 Ibs., t'l balance the air driven out 
by the steam,=30 Ihs., 15 1bs. of which only is avll il
able for working purposes. I hold that the latter 
is true. A. Tbe total pressure is 30 lbs., and the 
available pressure 15 1bs., per square inch. 

of pinhole corrosion, the water side of the flues you in favor of ? A. You are right. 2. Is the cur
being very clean when taken out. I contend that ren t the same in each direction ? A. No. 
tbe rain water is too pure and dissolves the iron 
away, thus weakening it, and that they should use (17) J . D. B. asks :  Is there any difference 

well water, partially or even entirely, to retain between the American screw gage and the Ameri

their boiler looger. Am I righ t ?  A. Rain water is can wire gage ? A .  Yes, and the American wire 

generally more pure and better for steam pur- gages of valious makers differ. 

poses tban well water, and it will remove some de- (18) C. B. R. says :  Some time since a black -
posits from boilers. smith was forging a large piece of iron, wben some 

of the sparks caID e in contact with a pi€ce of old 
(7) T E. says : I am making a wrought iron Iigh tniog rod tbat was near tbe forge. At Ihe in

fence, which I intend to have galvanized ; but I stan t of contact, tbere was a loud explosion, and a 
find tbat galvanizi!Jg will oost more than the fence. fiash of fire by which an old man,sitting by,was EC
Do you know of an y good substitute ?  A. No, not verely burned. A part of tbe rod was turn(Od bl u e  
a n  effective one. and smelt strongly of sulpbur. The pxplosive sub

(8) J.  N. P. asks : In putting in a heating stance, whatever it was, seemed to come from the 
apparatus for a greenhouse, we m ade rust joints surface of the iron, whicb was a sohd piece. It 
with a composition of 2 0zs. powdered sal ammo- was on a clear day witbout any atmospheric dis
niac to a keg of i ron borings. Ia that the best pro- turbance. Wbat caused the exploeion ?  A. Tbe 
portion ? A .  Sal ammoniac 1 lb., sulphur � lb., spark was doubtless a globule of melted iron 
iron turnings 100 I bs., is the best proportion. which, being thrown against the rod by blows 

1. I notice on a locomotive a rod runnif'g from from tbe hammer, naturally enough s cattered in 
the cab to the base of the smoke stack, jOined various directions. It is possible, also,that the rod 
to a lever that runs Into the smoke stack. Wha t is was wet at the time. 
it for ? A. To open and close the blast pipe to as- (19) E. A. W. asks :  Can you inform me sist the draft. 2. Suppo�e a locomotive be stand- how to place a cbair on a table arranged to bavc ing with no steam in the boiler, what is the quick. endwise, sideway, and up and down motion , so est method to set thc valve without removing the that the chair will not partake of the motion of steam cbest cover, there being no centerpunch the table ? A .  It cannot be done. marks ? A. It cannot be properly done. 3. What 
is the qui ckest method of placing the crank of a (20) J. A. K. asks : A friend has mad e a 
locomotive on tbe exact center when she is stand- kiln of bricks which are well burnt, but are easil y 
ing on an incline ? A. A.n answer to this question broken, and are too soft to stand tbe test of time. 
would require too much space for the�e columns. What will make the best wash or coating fer thesc 
We may probably before long elucidate the ques- bricks wben exposed to the weather ? A. If tb e  
tion. bricks are soft and easily broken, they are not well 

burnt, and you will find it very difficult to treat (9) M. H. C. asks : Will a rotary pump, them with any preparation that will enable them runnieg at a slow rate of speed, force a stream of to take the place of well burnt brick. Linseed oil water tbrough a hose with a very small nozzle, may prevent them from absorbing as mucb water without loss of power by the water striking back as they otherwise might , and this will cause them into the supply pipe ? A. Yes. to last a little longer. (10) O. A. Jr. asks : In setting up motion (21) H. K. Sr. asks : 1 . What is the best with gearing say, from 1 revolution of driver to speed for a grindstone 5 feet in o iameter, to grind 36 of driven pulley with 6 gear wheels, is it best t o plows ? A. Run y our stone at 300 revolutions per divide the motion equally along the train, or to minute. 2. Ho w  many b orse power should an engain more motIOn on the first pair of gears ? A.  gine have to drive such a gl'indstone ? A. About Gain most motion on the last pair of gears. 4 horse power. 
1. I am using best boiler plate iron for steam 1. Can you give me a good recipe for hardening boilers for agrlcnltural purposes, � inch-tbick for plow mold boards ? A. To 4 gallons of water add sbell, and % inch for heads. How much can I re- saltpeter 1 oz. , sal ammoniac 1 oz., and salt � lb. duce the above thicknesses hy using cast steel ? 2. Does " Wrinkles and Recipes " contain such inA. Make the shell !., heads � inch thick. 2. Will formation ? A. Yes. 

a boiler made of steel plates in above proportions 
last any longer than an iron boiler ? A. Yes. (22) E. T. H. asks : 1. I want to make a 

magnet to place in a fire alarm telegraph circuit. (11) T. S. asks :  Is there a way to temper The circuit is composed of about 6 miles of wire, 
iron wire from No. 6 to No. 21 ? A. No, except by with 15 stations. Of what size shall I make my 
casehardenlng it. magnet ? A. Make the coils of copper wire, and 

(12) R. A. McO. says : 1. I wish to put a 
let the resistance be 25 or 30 ohms for each mag

whistle on the roof o f  my elevator, which is 38 feet net. 2. In a late number of your paper, Mr. Saw
from boiler. Would a whistle work as well as at a yer says that it requires 10 cups of Grove's cells to 
shorter distance from boiler ? A. The whistle heat a fragment of platinum wire. In a former 

would work well, hut not as well as if close to the number, in an Illustrated descriptlon of an hydro
boiler. 2. Would fel t  covering on pipe be any help electric lamp, the illustration shows only 1 small 

in regard to keeping lead pipe warm ? A. Yes, cup. What is the smallest amount of battery 
felt covering would answer well. power required to heat platinum wire to a red 

heat ? A. That depends upon several circum
(13) J. B. asks :  Please let me know the stances. A single cell of bichromate battery (with

s;mplest rule for finding the diameter of pulleys out porous cup) will heat from a quarter to half 
to run a machine at a certain speed : for instance, of an inch of No. 46 platinum wire to a white 
main shaft has 90 revolutions and pulley on ma- beat. 
chine is 14 inches diameter. What. size of pulley 
will I require on main and counter shafts ? A' (23) H. C. E. asks : 1 . Of what diameter 
Multiply the diameter of the driving pulley by the should a steam whistle be for a boiler 30 inches in 

number of i ts revolutions per minute, and divide diameter by 48 inches high ? A. About 2� inchcs. 

by the number of revolutions you require your So Of what kind of metal should it be made ? A .  

machine pulley t o  run at, and the quotient will be  Use a good compOSition, say copper 80, tin 16, zinc 

the required size of the latter. 4 parts. 
1. Are spur wheels used for connecting propeller (14) A. S. �ays : My doctor pump runs shaft to engine shaft ? A. Yes, sometlmes. 2_ Is 

from rigbt to left, and the plungers and stuffing a sbaft of patent cold rolled iron 1% inches in dl
boxes wear to one side. I have examined the ameter strong enough for a propeller 18 inches in 
pump and found !t to be correctly in line,and level. diameter, the sbaft being 7 feet long ? A.  It is 
In order to put the wear on the opposite side, rather too small in diameter. 
could I not set the eccentric of thb cut-off round, (24) A. H. T. says :  I have cOllstructed a 
so that tbe pump will run in the opposite direc- Jamin magnet, but have failed in magnetizing it tion, namely, from left to right ? A. We do not on account of its peculiar shape and form, not think the alteration would affect the wear to one having been able to apply the el£cctro-magnet to side if the parts are in line. the surface of the steel ribbons. Wishing to con

My partner claims that putting 3 or 4 pieces of struct a magnet of great power, I ask your advice 
wood in t.he furnace, and then putting on a heap how I am to proceed in magnetizing it. W hat 
of coal, prevents the falliog through of the small power of battery, and what form of magnet am I 
coal, the grate bars being % of an inch apart. I to use ? A. We think you should be able to cbarge claim that putting one piece of wood into the fur- it with a bar electro-magnet. Two or tbree large 
nace, and putting a heap of coal on it, will pre- sized cells will magnetize tbe latter strongly if the 
vent the waste bettE'r than his way : because ID my coils are properly constructed. 
way the coal will form a cake, which, when stirred 
up, will give a good fire, and thus save fuel, time, (25) 1. H. C. says : How can I make a bat· 
and labor. Please give us your opinion. A . If the tery that will give one a small shock ? A. It will 
coal cakes, either plan will answer. require a number of cells to give much of a sbock. 

A small electro·magnetic induction apparatus, of(15) E. S. E. says : A practical railroad en- ten termed a medical m achine, wil l suit you betgineer sometimes dashp.s water into the furnace, ter. For its construction, see almost any school with the result that the sulphur and offensive gas book on natural philosophy. 
came out in tbe form of pure white steam. The 
great draft would make the furnace able to bear a (26) A. H. asks : 1 . W hat amount of elec
constant jet of water. Can you give any reason tricity is meant by 0'02 of a weber, and bow is it 
why it would not serve as an extinguisher of the ascertained ? A. The weber is an electrical unit by 
objectionable smoke, whicb now issues from the means of which electricians are enabled to convey 
locomotives ? A. The injection of steam into a definite informatIon regarding tbe strengtb of a 
firebox has been applied for the object proposed, current. Its magnitude is such that tbe unit of elec
with partial but not complete success. tromotive force, called a volt, divided by the uni t  

(16) H. P. O. asks : Of what use is the air of resistance, an ohm, equals one weber ; 0'02 of a 

receiver on a double-acting steam pump ? A. It 
weber is the strength of current usually employed 

increases the suction and makes it m ore uniform. on telegraph lines to work the ordinary Morse re

A friend says tbat steam at any temperature can lays. 2. Does the consumption of materials in a 
be tested by applying a thermometer. I say the battery vary inversely as the resistance of the cir

thermometer will not indicate the latent heat of 
cui t ?  . �. Yes, aside from local action in the bat

steam, or steam above 2120• Wbo is right ? A. tery. -3. What relation do they sustain in that re

You are. spect ? A. The less tbe resistance, the greater the 
1. We have two shafts sunk to a vein of coal, action. - 4. Would it he economical to insulate the 

and a level driven from one to the otber, a dis-
return wire of a short telegraph line ? A. No. 

tance of 1,100 yards. The one shaft ventilates the (27) T. C. M. says :  In a sheet copper vessel, 
other. Tbe upcast shaft stands 100 feet higher on the sulphate of copper solution,after being allow4ild 
surface tban tbe downcast. My boss says that, if to stand for a few weeks, has deposited a hard, 
there is 10 lbs. per square inch on the mouth of the greenish coat, wh:ch prevents the working of the 
downcast shaft, there must be the same on the top battery of which it forms a part. How can it be 
of the upcast. I say : No, thsre is not the same removed? A. We have never met with this in our 
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experience, and are at a loss to glYe the informa
tion asked for without more definite knowledge of 
the fact. Is there not some other reason for the 
exhaustion of battery power ? 

(28) H. M. says : Forty years ago So sur
veyor laid down a line due north with a compass ; 
25 years ago another surveyor examined the same 
_ine with a theodolite, and called it N. 14° E. Be
cently a third has examined it, and pronounced it 
N. 17° E. Can the discrepancy between the two 
last be explained without inferring error in one or 
other of them ? They are both astronomical sur
veys. The last surveyor asserts a change in the 
magnetic meridian. Please explain what that 
means,! and its bearing on this case. A. The mag
netic meridian is the line in which a freely suspen
ded magnetic needle places itself when in equili
brium. There are but comparatively few places 
where the astronomical and magnetic meridians 
coincide. The latter varies from year to year, but 
the reason for this does not seem to be definitely 
ascertained. There are also slight daily variations. 
Tbese are generally supposed to be caused by the 
sun. 

(29) S. R. says : I have made a trough bat
tery to generate a current for an electric light. 
The cell or trough is 2� inches x 9 x 9, and the 
plates, copper and zinc, are dipped into the acid. 
1. Will J4 inch apart be enongh to separate the 
plates ? A. Yes. 2. Will slips of baked wood,cov
ered with a solution of shellac and rubber, do to 
separate the plates With ? A. Yes. 3.What should 
be tbe size of the conducting wires ? A. No. 14 
copper wire will answer. 4. How can the wires be 
connected to the plates ? A. By solder. 5. Would 
such a battery be good for the purpose ? A. Not 
very. 6. Will lead pencils do for the carbon 
points ? A. Yes. 

(30) M. C. asks : 1. What is the best method 
of ventilating a private house ? A.Do not let your 
furnace man use the smoke fiues of the rooms for 
heating fiues, but provide a fireplace and fiue for 
each room independent of the heating fiues, and 
keep said fire flues !lartially if not wholly open. 
Provide a strip of plank 3 inches wide, of the same 
thickness as the lower sash of the windows and of 
a length equal to their width ; raise the lower.sash, 
put this strip under it horizontal! v and bring the 
sash down upon it ; the frcsh air will now enter 
the room at the meeting rails of the sashes with 
out causing bad drafts in the room. 2. What kind 
of furnace will be most serviceable for heating 
such a house ? A. The best kind of heater is a hot 
water furnace, the next beS"t is a steam furnace, 
and the worst is a hot air furnace. 

(31) J. H. F. asks : Which is the most dur
able red stone ? A. The Belleville, N . .T., brown 
stone is a very dnrable stone ; the Connecticut 
brown stone is of the finest grain and most uni
form quality. 

(32) C. H. R. s !l.ys : In trying Mr. Edison's 
experiments, as shown in your paper of Decem
ber 28, I find I can get all the results which you 
state can be obtained with an ordinary relay; and 
in addition I find that, by putting tbis relay in cir
cuit (battery is a five cup Callaud), letting the ar
mature rest on the core,and grasping the negative 
post of the relay with a pair of pliers in the left 
hand, and breaking Clrcuit at same post With wire 
held in right hand, J get a shock, and a spark pre
cisely like that from the magnet, as in Mr. Edison's 
experiments. By making the hand wet, the shock 
seems greater. A shock and spark can be got by 
touching any part of the post or pliers; and by a 
quick motion, the sensation is much like a mag
neto-electric pulsation. A. The shock is caused 
by the extra current which 'trises from the induc
tion of the battery current on itself in the coils. 
This current and the so-called etheric force are 
generally supposed to be identical. Possibly your 
magnet is not insulated from tbe Surrounding 
coils. 

(33) H. O. says : Having just fitted a house 
with black ash, will you kindly inform me of the 
best method of finishing it? Varnish will not do 
and French polish is too expensive. A. Give it a 
coat of shellac, and then a good coat of boiled lin
seed oil. 

(34) J.  and J. T. say :  We are building a 
church, and a dispute has arisen about the proper 
shape of the elliptic ceiling. Please decide for us. 
The building is 50 feet x 32, with 12 feet posts. 
How far down on the post should the elliptic be
gin, and ho w high above the posts should it be in 
the middle ? The strength of con$truction is with 
us a very important part. A. Your plan is defec
tive in respect both to strength and to hearing. 
With a ceiling so low,you would do better to adopt 
an open timbered roof. You would require only 
three trusses ; let the tie of these trusses consist 
of a beam 5 feet long at each end, supported upon 
ornamental brackets, a 'ld tied together with a 1J4 
inch iron rod ; let  the principal rafters over these 
tie;; be arched from the projecting ends of the tie 
beams, and ornamented back of the arch ; bring 
down an iron pipe fro 'll the point of the arch to 
cross the tie rod and fall below it and carry a 
chandclier ; at tbe j unction of the pipe and rod, 
secure one to the otber, and cover the connection 
witb an ornament. An arched ceiling is likely to 
cause an ecbo. 

(35) O. A. Jr. asks : In a steam boiler whose 
shell is of 38 inches diameter, with a 23 inch fiue 
running through it, 8 feet long, J,jJ of fiue being in 
the grate and the balance in the firebox, how much 
effectual heating surface will therQ be ? A .  As or
dinarily reckoned, the ell'ective heating surface 
would be the surface of the flue in contact with 
tbe products of combUstion, and half the remain
der of the surfaces which these products heat. 

What compound makes a good bushing for steam 
governor valves ? A. We have known both hard 
brass and good cast iron to be used with satisfac. 
ory results. 

J titutiiit !tuttitau. 
(36) S .  H. B .  says : I want to build a skiff 

of common poplar planks about %: x 16 inches 
wide and 16 or 18 feet long. The boat is to be about 
4% feet wide, with two sets of rowlocks. I want 
it to run as fast as possible. Will you please state 
the way to build such a skiff ? A. Probably some 
of our readers, who have constructed Similar boats, 
can give our correspondent more useful informa
tion than any we can furnish. If so, we would be 
glad to hear from them. 

(37) S. A. H. asks : What is the compressi
bility of air Y In a tube of 1 square inch area and 
1 inch deep, placed vertically, and closed at the 
upper end, how far would 15 lbs. pressure, plus 
the atmosphere, force water ? A. If the temper
ature of the air is kept constant during the com
pression, the pressure varies inversely as the vol
ume. You Will find the principles relating to the 
expansion and compression of air in any modern 
text book on physics. 

(38) O. T. says : I have a bent glass  tube 
mserted into the flue leading to a boiler chimney. 
The tube is filled with water to a certain hight 
when the damper is closed : and when the damper 
is open , the water in one leg of the tube is de
pressed io of an inch, and in the other leg is raised 
t-o of an inch. Tbe chimney is 100 feet high. Will 
you please give me a rule to obtain the velocity of 
the draft in the fluc In feet per minute ? A. We 
could not give you a formula from these data alone 
that would be very reliable. You will find con
Siderable information bearing on the subject in 
Spon's ·' Dictionary ot·Engineering," vol. I, arti
cle " Anemometers." 

(39) F. M. T. says : I am about to construct, 
of 0801<:, a boat as follows : 56 feet long, of 8 feet 
beam, and 3 (eet 6 inches draft. Diameter of pro
peller is to be 3 .  feet 6 inches, driven by two en
gines each of 7 x8 inches stroke, by steam at 100 
lbs. pressure. Approximately,what speed Will I ob
tain from her ? A. If the boiler furnishes plenty 
of steam, you may reasonably expect to realize a 
speed of between 7 and 8 miles an hour in smooth 
water. 

(40) A. H. N. says : I am about building a 
boat of the f@llowing dimensions : 11 feet long, 2 
feet 9 inC'hes wi:ie, to draw about 1 foot water. I 
wish to propel her about 3 miles per hourby means 
of a twin screw,to be worked by hand. Please tell 
me the diameter, pitch, number, and size of blades 
necessary for such screws ? A. Use propellers of 
as large diameter as you can conveniently attach, 
each with three blades. The pitch can be deter
mined by dividing 400 by the number of revolu
tions per minute, which latter should be as large 
as can be obtained without introducing compli
cated gearing. This allows for a slip of a little 
more than 30 per cent. 

(41) G. F. Mel. says : Would it be safe and 
practicable to feed a boiler from the top with cold 
or hot water ? A. It would be practicable, but 
not advantageous. 

(42) A. C. asks : What is the best way of 
building a float for fowling purposes, large enough 
to hold two men, for use on salt water where there 
are waves from two to four feet high ? A. It 
would be a good plan to mal<:e the boat very broad 
in proportion to its length, either decked over en
tirely with the exception of wells for the occu
pants, or provided with wide swashboards. We 
have seen lightly built cedar boats, about 7% feet 
long and of 4J1l feet beam,drawing 8 or 9i nches with 
two passengers, cat-rigged, with center boards. 
Such a boat would stand a very heavy sea when 
the mast was unstepped . 

(43) R. 1. C. says : I have a mill with a 40 
horse engine driving a pair of 4, foot burrs. How 
much wheatshonld such rocks grind (making good 
flour) per day ? A. The data are hardly suffieient 
for a good gness,and we would prefer to hear from 
you what you are doing. Perhaps some of our 
readers who have similar mills will also be kind 
enough to send us some account of their perform
ances. 

(44) J. V. S. asks : How is it that minus 
multiplied by minus gives p!'Ik�, and plus multiplied 
by minus gives minus ? A. According to the views 
of modern analysts, it is a conventional rule or 
definition. In many works on algebra, an attempt 
is made to demonstrate the prinCiple, but it Is gen
erally faulty, and must be so, if the otber view is 
tbe correct one. A good illustration of the mod
ern treatment of the subject may be found in the 
chapter on "Negative Quantities/' in Todhunter's 
" Algebra." 

(45) J. L. W. says : We have many driven 
wells in Hamilton, OhiO, and find that the common 
gas pipe Will not last more tban a year in some, 
while similar pipes have been in wells for a num
ber of years, and are still go:>d. Even-the galvan
ized pipe will not stand in places. 'rhe soil is 
gravel and clay: can you explain the cause ? A. 
If the water has an acid reaction, you cannot pre
vent this corrosion. I n  such a case, me pipes 
lined with lead, tin ,  or porcelain _  

(46) L. H. J.  asks : What number of Cal. 
laud cells is necessary to run a telegraph line of 
3 miles, ground rcturn, using two instruments of 
low resistance ? A. Twelve, if the grounds am 
good. 

(47) R. F. asks : Why is it that the tele. 
graph cable operators at Heart's C:mtent, New
foundland ,  can tell what messages are paSSing 
over the French cable that lands at the islands of 
St. Pierre and Miquelon, the cables being at least 
200 miles apart at their nearest points ? A. They 
cannot do so. 

(48) C_ E. A. says : I have tried the experi
ment of connecting my telegraph machine with 
an alarm clock (for the purpose of making the 
sounder go like the hammer bell in the clock) to 
wake me up. I connected one Wire from the ma
chine to the bell, and the other with the brass 
frame of the clock, to which, of course, was con-

nected the hammer which strikes the bell. When 
the hammer strikes, it completes the circuit, on 
the same principle as a telegraph key and thereby 
make the sounder click; but it did not work at all. 
I have on an ordinary current, so that, when the 
operator at the othcr end calls me, it wakes me up. 
A. The arrangement is very simple and ought to 
work. Perhaps you have not made the connec
tions properly. Test them by connecting a wire 
across from the wire leading to the frame with 
the one leading to the bell, and see if the armatmc 
of the instrument will respond. 

(49) P. L. S. asks : What kind of gas comes 
from sewers ? A. It consists principally of sul
phuretted hydrogen and carbonic acid gases. 

(50) A. C. H. asks : When . the zincs of a 
galvanic battery are amalgamated with mercury, 
and then exposed to the atmosphere for some days 
before using them, does the mercury evaporate 
from the surface of the zinc ? I notice that zincs 
under such circumstanccs lose their bright silvery 
appearance and become dnll and leaden looking. 
A. No. The mercury remains there, and, if the 
zinc is brushed, will appear bright and silvery. 

(51) J. H. S. asks : 1. What is the best way 
of renewing the strength in a carbon plate used 
in an electrotyper's battery ? A. A carbon plate 
in a battery has no power capable of being re
newed. You must renew the acid when your bat
tery becomes weak. 2. What will prevent a de
posit of copper from sticking on a brass plate ? A. 
Cover the plate with black lead. 

(52) G. V. says : A friend of mine o wns a 
pasture of several thousand acres in Texas. There 
is no water on the premises except a pond. In dry 
seasons the pond gets dry; and the distance of the 
nearest running water being about four miles, it 
causes much trouble on the ranche. He is spend
ing a great amount of money in having holes dug 
in the ground in dill'erentparts of the pasture, and 
thinks be will get water if he only goes deep 
enough. Is this so ? A. Perhaps he will. Water 
was obtained in the Sahara desert by means of 
driven pipes. 

(53) J. E. asks : I want a place in which to 
keep fresh fish, packed in ice, in barrels or boxes. 
What would bc the best plan for a building, 12 feet 
square and 7 feet high, so that tbe fish would keep 
for 6 days in hot summer weather ? A. Tbe ice 
should be kept as much as possible in a solid mass. 
Construct a small ice house about 8 feet enbe, and 
provide a basement under it in which to keep the 
fish. The whole should be tight like an ordinary 
ice house, say with the frame 10 inches thick and 
filled in with sawdust. But ventilation and drain 
age �hould be provided; and if a current of air 
should be made to enter at the top and to descend 
through the ice and out through the basement by 
artiflcial means, it would be better. 

(54) F. & S. ask : How can we color glue 
white ? A. Boil the glue in a little water and add 
a small quantity of alum finely pulverized ; allow 
to stand all night and then separate from the pre
cipitate of organic matter, etc. The Cologne glue 
is made from offal that has been treated with 
chloride of lime after the usual process of liming, 
and is thereby bleached. It is pale but very strong. 
Commonly there is no acid used in the process of 
manufactnre of glue, except those (lactic, butyric, 
propionic) that constitute the active principle of 
the oak-bark liquor used to remove the last traces 
of lime from the materials before boiling. In the 
manufacture of fine glue from bones, large quan
tities of hydrochloric acid are used. 

(55) J. C. F. asks :  Is there any kind of 
white compOSition or cement that will render a 
wooden vessel impervious to rain and water, so as 
to keep butter Qr lard sweet ? A. Use melted par-
affin. 

-

(56) C. J. H. says : 1. On p. 268, vol. 33, 
you give a recipe for making ink. How shall I 
manipUlate the ingredients ? A. Boil the galls 
(finely pulverized) in the wahlr for about 2 hours, 
occasionally addir.g water to supply the loss by 
evaporation ; then add the sulphate of indigo, and 
finally the spices. Keep the whole for about two 
months in a wooden or glass vessel, which should 
be occasionally sbaken. Then strain into bottles 
for use. 2. Is the sulphate of indigo used as it is 
sold in the shops, or shonld it be neutralized ? If 
it is to be neutralized, how should it be done ? A. 
The indigo may be obtained, already prepared, 
from any dealer in drugs. It is sometimes called 
indigo carmine. 

(57) G. A. H. asks : In your issue of Janu
ary 15, you state in an article headed " Spiritual 
Photography " that a solntion of sulphate of qui
nine on a background will be in visible to the eye, 
and will yet appear on the exposed plate. Wbat 
strength of solution is necessary ? A. Use a strong 
solution of the sulphate with a little tartaric acid 

(58j G. D. asks : How can I make a first 
quality hard soap from lye from ashes and tallow, 
with other ingredients to harden it ? A. The fats, 
oils, etc. , are saponified by boiling with caustic lye 
for some time. A sufficient quantity of common 
salt is then added to precipitate the soap from Its 
alkaline solution ; the soap is then pressed t::. re
move superfluous moisture and to give it form, 
and finally dried. Most of the common yellow 
soaps usually contain rllsinous bodies, sand, borax, 
etc., in their composition. 

(59) P. A. K. asks : How can kerosene stains 
be taken out of carpets ? A. Sprinkle good dry 
pipe clay over the spots and pass gently over it a 
hot iron. All ow the clay to remain some time in 
contact with the carpet, and then remove by means 
of a good stiff brush. Repeat the operation if the 
first trial proves ineffective. 

(60) C. M. D. asks :  What quantity of ether 
should be used to dissolve 3 ozs.shellac and 1 oz. in
dia rubber ? A. India rubbcr is so slightly solu
ble in ether that to dissolve the quantity of rubber 
you mention would require an immense quanttiy 

1 .')9 
of very pure ether. Cut your rubber into �mall 
pieces and dissolve it in 34 ozs. hot naphtha, by 
constant agitation ; add to this the shellac in a 
very fine powder,and heat tbe whole with constant 
stirring until the shellac is dissolved. 

(6 1 )  J.  H. C. ask s : I racked a barrel of cider 
oil' twice and then attempted to fine it with ising
glass. After standing three weeks I again drew it 
off, and found the isinglass at the bottom,  like 
mud, but the cider is not as clear as before. Is a 
quantity of the isinglass held in solntion, and will 
it eventually fine down ? A. It will probably clear 
after some time. You added too much gelatin. 

(62) T. A. H. asks :  1. Is not immersion in 
steam under heavy prcssure one of thE steps in 
the process of vulcanizing india rubber ? A. No. 
2. What amount of heat Will india rubber or gutta 
percha, vulcanized or not vulcanized, endure 
when immersed in steam or water, without dete
rioration of its strength or elasticity ? A. Caout
chouc melts in the air at a temperature of 392° 
Fah., with partial decomposition. It is reasonable 
to suppose that steam above that temperature 
would accomplish tbe same result. 

(63) R. N. B. asks : Are there any adhesive 
properties in Irish moss ? A. Yes, when it is con
vetted into jelly. 

(64) S, C. says : I have a side wheel steam
er with a low pressurc engine of 35 inches diame
ter and 9 feet stroke, cutting off at 12 inches travel 
of piston . It runs at 30 revolutions per minute. 
A vacuum occurs on the steam side of the piston 
when the piston has traveled 4 feet of the 9. Is 
there not a loss of power, and therefore of fuel, 
by this arrangement ? A. If the engine exerts 
sufficient power, we do n ot see any objection in 
the arrangement, on account of the pressure in 
the cylinder falling below that of the atmosphere, 
as long as the pOSitive pressure on the piston is 
less than the back pressure. It is possible, how
ever, that the steam is for other reasons cut oil' 
too short for economical working. 

(65) F. W. F. says, in reply to H. J .  S., who 
asks as to pressure for compressing bales of cotton: 
In your issue of .T anuary 15, you say : " About half 
the pressure " or " same force." I think that � ou 
mean one half of  100 tuns when you say the same 
force. Do you not ? Some weeks ago I assertcd 
that a cotton press with a box 2 x 4 x 10 feet, con
taining 80 cubic feet, would require but t of the 
power that is needed by one 2 x 5 x 8 feet contain
ing 80 cubic feet. Am I right ? A. In the query 
referred to, the language is that of onr corres
pondent H . .T. S. We understood that the ex
pression " half the pressure or same force " meant 
that there would be balf the original psessnre, or 
half the original force, or half of 100 tuns. We 
are sorry, however, if our answer influenced you 
at all in making the assertion that a press with a 
follower 2 x 4 would only require balf the power of 
one with a follower 2 x 5, each compressing alike. 
Pressure is on e thing and power is anotber, as we 
have frequently pointed out. Thus, in question 
14, p- 43, when the bales were placed one on top 
of the other, the pressure required would be only 
half as great; but it would require to be exerted 
over twice the distance in the same time, to pro
duce the same ell'ect as when the bales were placed 
sidc bv side. 

(66) C. L. C. says, in reply to W. A. R . 's 
qnery as to the breaking weight of a bar of iron 

10% inches long, % 
inch wide, and 4 
inches deep, sup
ported at one end 
only with weight 
applied at outer 
end : Let l=length 
=10% inches, d= 
depth=4 inches, /J= 
breadth=% inch, 
W=weight requir
ed to break the 
beam, and c'=con
stant=to 2,400 lbs. 

Then ce wE' have, for the shearing strain, S, at the 
d2 in inchesX/J in inchesXconstant 

point, a /J: S= -
4 times length in feet .. 

d' X/Jxc 16XO·5X2400 
. . • W=-

4
-

1
- � 

3.5 
",5485·7 Ibs. This 

weigbt may only bend or cripplE' the beam, as the 
constant is the average breaking weight of a bar 
of iron 1 inch square and 1 foot long, supported 
at both ends and loaded in the middle. If the 
weight is equally distributed along the whole 

d2X/JXe 
length of the beam, W will",5485·7X2 or--

2
-
Z
-

To derive the full strength, the beam must be so 
secured as to prevent lateral motion, which would 
tend to buckle the bar before the maximum 
strength was rEached. 

(67) E. H. S. says, in reply to J.  D. H., who 
inquires how to thicken stove patterns : It can be 
done by first waxing the pattern,then taking strips 
of muslin cut to a proper width and laying them 
on the pattern, so that the edges will just meet, 
then pressing them into all depressions, and again 
waxing over. This may be repeated until thc re
quired thickness is reached. I have frequently 
tried this and never failed. 

(68) W. E. C. says, in reply to J. M. S . ,  who 
inquired as to tbe cause of bUrsting his main valve 
when steam is turned on : I burst a 4 inch valve 
once in t_he same way, and there was no iee in the 
pipe. steam turned into a pipe containing water 
comes in contact with the water, a portion of the 
steam is condemed, and a vacuum Is formed,draw
ing the water back . The steam pressure again 
thrusts it  forward until it arrives at the end of 
the pipe or valve ; and the water, being nearly a 
solid substance, strikes the valve with nearly the 
same force as a mass of iron driven with the same 
velocity. Of course the valve is not broken at the 
first blow ; but the blows are repeated until the 
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water nearest the steam is heated. This also is Boxes. nailing. H. P. Ostrum . . . . . . . . . . . . . . . . . . . . . . .  172 .579 Pavement. F. W. Mathl.s . . . . . . . . . . . . . . . . . . . . . . . . .  172.574 
the cause of thumping in steam pipes used in heat- Brick walls . etc . • cleaning. J . W.terman . . . . . . . . 172.804 Pen and pencil case. R. H .  Ryne (r) . . .  . . . . . . . . . . . .  6 . 883 
ing buildings. An outlet for the water destroys Brldlc bit. J. A. Falrb.nks . . . . . . . . . . . . . . . . . . . . . . . . .  172. 5�2 i Photograph burnisher. Hall .nd L.sher . . . . . . . . . .  17: ,::; 

Ith h th . Brush. paint. D. N. Lanyon . . . . . . . . . . . . . . . . . . . . . . . .  172. 6u5 Photograph burnisher. E. R. Weston (r) . . . . . . . . . .  • part of the force of the blow, a oug ere IS Buckle and trace carrier. J. W. Weed . . . . . . . . . 172 . 806 Piano action. uprlght. F. Frlcklnger . . . . . . . . . . . . . .  172.620 danger then if steam is turn ed on too suddenly. i Bindings. construction of. N. Poutlloff . . . . . . . . . . . .  172 . 771 I Pianoforte action. upright. F. Frlcklnger . . . . . . . . . 172 . 621 
(69) D. L. says. in reply to J. R. A. , who Butter cutter. H. F. Patton . . . . . . . . . . . . . . . . . . . . . . 1�

.
1 .�67 i Pllls . machine for coating. W. N. Clark . . . . . . . . . . .  172 . 705 

asked how to cure cracked heels in horses : Take Butter p.ckage .A .  C. Sawyer . . . . . . . . . . . . . . . . . . . . . . 1 , 2 .  ,83 Pipe tongs. J R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17'� . 550 
owdered gum camphor � oz. powdered gum Button fastening. G . W. Hatch . . . . . . . . . . . . . . . . . .  172 . 7� PIpe tongs. A. A. Pease . . . . . . . . . . . . . . . . . . . . . .. . " 

.
• 172.649 P " Can nozzle . G. H. Chinnock . . . . . . . . . . . . . . . . . . . . . . .  172. 552 Pistols. air. A. A. Pope . . . . . . . . . . . .  . . . . . . .  172 . 582. 172 . 583 myrrh 1 oz., sulphuric acid 1 oz. , spirits of tu'p en- Can opener. S. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 . 653 Planter. corn. S. T. Holly . . . . . . . . . . . . . . . . . . . . . . . . . .  171 . 566 tine 1 oz., and lard 1 pint. Mix thoroughly, and Can . sheet metal. G. H. ChinnOcK . . . . . . . . . . . . . . . . .  172. 553 Planter. cotton. L. M. Rhodes . . . . . . . . . . . . . . . . . . . . . . 172 . 776 �ub on the affected limbs once a day. Wash the Can. sheet metal . D . W .  DeForest . . . . . . . . . . . . . . . . 172 . 559 Planter. cotton seed. W. Jarrell . . . . . . . . . . . . . . . . . .  172 .741 

�egs with soap suds. and wipe dry before using. To Car coupling. B. G . Phillips . . . .  . .  . . . . . . . . . . . . . . .  172. 769 Pneumatic Signal. A. Chambers . . . . . . . . . . . . . . . . . . . .  1 72.704 
prevent the affection, keep your stable and lot Car coupling. J. Singer. . . .  . .  . . . . . . . . . . . . . . . . . .  172 .789 Power. transmltting • •  J. L. Crabtree . . . . . . . . . . . . .  172.708 
<clean, and be sure that your horse is well groomed. Car coupling. W. G . Smoot . . . . . . . . .  . . . . . . . . . . . . . .  172 . 667 Precious stones. cutting. H .  D . Stover . . . . . . . . . . . .  1 72 . 589 

H S J 
• I J M H J Cars. gate signals for street, E .  Hand . . . . . . . . . . . .  172 . 730 Printing press feed, C. W. Dickinson . . . . . . . . . . . . .  172 .715 (70) . . . say�,  111 rep y to . 

• 
. r . . Cards. suspender for. H. D. Mentzel . . . . . . . . . . . . . . . 172 .759 Proof press. W . Quail . . . . . . . . . . . . . . . . . . . . . . . . . 172 .656 'who asks' for a recipe for decalcomanie varnish : Carriage. C .  N. Dennett (r) . . . . . . . . . . . . . . . .  . . . . . . .  6 . 869 Pump. W. Lott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172.754 For preparing a fastening varnish for stickin g the Cartridge. L. De Froldevllle . . . . . . . . . . . . . . . . . . . . . . . .  172 .71 1 Pump. steam vacunm. Prall and Burr . . . . .  172 . 654. 172 .655 

pictUres to the object, l ake 5 0zs. Canada balsam Chair. J .  A. Eno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . nt Pump bucket. chain. O. Junkerman . . . . . . . . . . . . . .  172 . 7<7 
(frequently called bals lm of fir) and 1 oz. each of Chair bottom. E. P .  Russell . . . . . . . . . . . . . . . . . . . . . . . . 172. 585 Pump expansion bucket. D . W. Witmer . . . . . . . . . . . 172 .816 
alcohol (90 per cent) and spir its of turpentine ; Chair. reclining. V. De M. Sleight . . . . . . . . . . . . . . . . .  1'12.665 Punch holder. J. Barrctt . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 . 689 
mix thoroughly, and l e t  stand a few d ays. For Chair, convertible. G. H . Shulz . . . . . . . . . . . . . . . . . . . .  172 . 1\87 Punching and shearing metal. L. W. & J. Beesley 172. 599 
finishing, use white d a mmar varnish, or a varnish Chair. folding. H. S. Golightly . . . . . . . . . . . . . . . . . . . . . .  172 . 623 Railroad Signal. R. Jennings . . . . . . . . . . . .  . .  . . . . .  172 . 743 
made of bleached shellac 2 drachms, dissolved in Chair. folding. Selleg & Whitmore . . . . . . . . . . . . . . .  I7� .785 Railroads pneumatic Signal for. A. Chambers . . . 172 . 704 
10 0"8. stronger alcohol. C�urn. H. T. Davis . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  17� . 713 Ramie machine. C. C .  Coleman . . . . . . . . . . . . . . . . . . .  172. 610 CIgar holder. S. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 . 5ix; Rcsawlng machine. P. Prylbll . . . . . . . . . . . . . . . . . . . . .  172.772 MINERALS, ETC.-Specimens have been ra- Cigarette Illier. M. Rubin . . . . . . . . . . . . . . . . . . . . . . .. . . . .  In , 661 Reaper and mower cutter. T. Henderson . . . . . . . . . .  172.736 

i d f  th f II . d t d Clasp and button. suspender, A. J. Vandrake . . . .  172 , 675 Rubber. die for cutting. J. A. Olmstead . . . . . . . . . . 172.765 ce ve rom e 0 oWing correspon en e, an Clock escapement. J. Leidgen . . . . . . . . . . . . . . . . . . . . . .  172 . 638 Saw handle. crosscut. L .  Shepard . . . . . . . . . . . . . . . . . .  172, 788 examined. with the results stated : Cock stoP. V. N. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 .568 Scales. specifiC gravity. R. PariSh . . . . . . . . . . . . . . . . . .  172 , 581 
X. X. Y. -All the specimens contain iron, but Coffee cleaner. H. B. Stevens . . . . . . . . . . . . . . . . . . . . . . .  172 . 611 Screw·cuttlng die. Cudworth and Stetson . . . . . . . . .  172.712 

;not in paying quantity . -'J. S. B. -No. 1 is quartz Col1'ee huller and cleaner. H. B. Stevens . . . . . . . . . . 172.795 Screw machine tool carrier. J. Yule . . . . . . . . . . . . . . .  172 . 682 
>'and, no emery or corundum. Sulphuret of iron Coffee pot. W. W. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 670 Seal. metallic. F .  W . Brooks . . . . . . . . . . . . . . . . . . . . . . . 172. 698 
,is valueless. -A. M. S .-The boot lining is dyed Cooler. beer. L. Baeppler. . . . . . . .  . . . . . . . . . . . . . . . . .  172 .687 Sealing tongs . J. F . Russell . .  . . . . . . . . . . . . . . . . . . . . .  172.782 Corn cob elevator for.� H. I!" .  Eby . . . . . . . . . . . . . . .  172 , 719 Separator. grain, H .  B .  Stevens . . . . . . . . . . . . . . . . . . . 172 , 672 with aniline grcen. -F. M. M. -The water is hard- Corset steel. M .  P. Bray . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  In.601 Separator. middlings. C. F .  Keller . . . . . . . . . . . . . . . . .  172.748 Jly entitled to the name of mineral , inasmuch as Cotton gin feeder. J . Wright . . . . . . . . . . , . . . . . . . . . . . .  172 . 680 Separator. seed. F . C. Miller (rl . " . . . . . . .  . . . . . . . . .  6 . 882 many natural waters contain as much mineral Cradle. swinging. G. W. Gordhaus . . . . . . . . . . . . . . . .  172 . 565 Sewer. C. B. Rossell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 780 matter of a si:nil ar character, and are not supposed Croquet apparatus. A. Angell . . . . .  " . . . . . . . . . . . .  172 . 685 Sewing machine hook. A. C. Van Sant . . . . . . . . . . . . . 172. 676 
to be of a medicinal character. -R. F. A. -Your Cultivator. wheel . B. W. & N. T. Remy . . . . . . . . . . 172.775 Sewing machlnc shuttle. J. S. Copeland . . . . . . . . . .  172 . 612 
ferrotype plate is probably coated with a fine va- Cupboard. ,L. Spangler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172.793 Sheet metal vessel. J. M .  Patterson . . . . . . . . . . . . . . .  172 , 648 
riety of japan varnish. Dental filling. making. R. S. Williams . . . . . . . . .  172 .811 Shoe box. W. S . Corning. . . .  . . . . . . .  . . . . . . . . . . .  172. 706 Dental foil. R. S. Williams . . . . . . . . . . . . . . . . . . . . . .  In.812 Shoes. forming shanks for. E. Briner . . . . . . . . . . . . .  17� . 697 

COMMUNICATJONS RECEIVED. 
The Editor of tne l:ICIENTIFIC AMERICAN ac' 

knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow-
Ing Bubjects : 

� 

On the Witch Wand .  Dy C .  
On Eating QuailS. Dy C. W. 
On an Electric Shock .  Dy J. C. 
On Capital Punishment. By C. W. E. < 

011 a Psychological Phtllomonon. By A. Y. M. 
On Poisonous Plants. By H. H . 
On Uank Hobbcriee. By M. 
On Consumption . By I. R 
On Aerial Navigation. Uy E. R. 
On Restoration of !.iIe.

· By C. 1<'. S .  
0" P ugct Sound.  By G. W. B. 
On 1'houghts on Astronomy. By W. C. 

Also inquiries and answers from the followin g :  
S .  H .  L . •  Jr .-.J. P. !>f . -C .  V. B .-D . M .  N .-C: . •  J. M.  -C . F .  E .-.J . K .--B . L .-Il . T . ·-A . H .  T .-F. '1' . 
T .  W.-J . B.-G. P.-J. C .  D .-F . K .-N.  T . W.-J .J .  -P o  S .-G.  D .  

HINTS T O  CORRESPONDENTS. 

Correspondents whose inquiries faU to appeal 
should repeat them. If not then published, they 
may conclude that, for good reasons, tho Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bility of inventions, assignments, etc., will not b€ 
published here. All such questions, when initial. 
only are given, are thrown into the waste basket. 
as it would fill balf of our paper to print tb em all; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries anaJogous to the followi JP 
are sent : " Wh ere can hives of bees be obtained ? 
Who sells small engines ? Who sells rotary rock 
drills ? Who sells an ice-making machine, capable 
of making 2,000 lbs. per day ? Whose is the best 
railroad tie ? Where can rubber-coated duck,etc., 
cloth be obtamed ?" All such personal inquiries 
are printed, as will be observed. IU the column of 
" Business and Personal," which Is speeiallv set 
apart for that purpose, subject to the oharge men
tioned at the head of that column. Almost any 
desired in formation oan In this way be expedi
tiously obtained_ 

[O F F  I C I A L . ]  

Dolls etc . •  joint for. C .  M .  Crandall . . . . . . . . . . . . . .  172.709 Shooting gallery. J .  S Coniin (r) . . . . . . . . . . . . . . . . . .  6 . 877 Door register. F. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 .762 Shovel handle . W. J. A. Kennedy . . . . . . . . . . . . . . . . .  172.632 Dredge buckets . clasp for . W. Rhodes . . . . . . . . . . . 172 ,. 584 Shntter, metalliC. E. H. Johnson . . . . . . . . . . . . . . . .  172 . 744 Dredging apparatus. W. H .  Newton (r) . . . . . . . . . .  6 . 876 Sleve, fionr. F. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172. 693 Dryer. E. W. Bakewel! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 . 688 Snow plow. Twitchell & Parsons . . . . . . . . . . . . . . . . . . .  172 . 799 Drying apparatus. J. W. Cassidy . . . . . . . . . . . . . . . . . . .  172 . 608 Sole-fastening strip. metallic ,  E. P. Hichardson . 172. 658 Eaves trough hanger. J. B. Harvey . . . . . . . . . . . . . . .  172 . 731 Spike puller, E . D. Hoth . . . . . . . . . . . . . . . .  . .  . . . . . .  172 . 781 Eggs, preservlng. A. S. White . . . . . . . . . . . . . . . . . . . . . .  172. 677 Spinning. fiIer for. C. K. Pevey. . . . . . . . . . . .. . . . .  . 172 . 651 Ego;s. deslccatlno;, P . Cooper . . . . . . . . . . . . . . . . . . . . . . . 172 . 611 Spooling bobbin for yarn. J .  B .  Bancroft . . . . . . . . .  172 .548 �;Ievator. hy draulic. F. R. Perkins . . . . . . . . . . . . . . . 172 . 650 Steam trap, Hilton & Clarke . . . . . . . . . . . . . . . . . . . . . . . .  172. 738 Elevator, platform brake, n .  Snowden . . . . . . . . . .  172 . 792 Steam trap, J. Ryan . . . . . . . . . . . . .  :72 ,586 Equalizer. draft. W. H. H. Fry . . . . . . . . . . . . . . . . . . . 172.727 Stock and feed cuttcr. 1. S. Wilson . . . . . . . . . . . . . . . .  172 . 8 14 Equalizer draft, R. M. Marvin . . . . _ . .  _ . . . . . . . . . . . . . . 172 ,7!l6 Stone-pOlishing machine, J .  F1nn . . . . . . . . . . . . . . .  172 ,617 Fare replster. Moody. Glaskln & Miner . . .  . .  . .  1 72 ,761 Stove . W. Y .  CruIkshank . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 711 ji"aucet, W. F. Kells . . . . . . . . . • . . . • . . • . • • • • . . . . . • • • .  172,631 Stove, cooking, G. H. Richmond . • • . • . . • . . . . • • • • . . •  172,657 Fancet driving apparatuB, Diffey & Stevens . . . . . . .  172 , 614 Stove , warming, E. A. Heed . . . . . . . . . . . . . . . . . . . . . . .  172 , 773 Fence farm, J. M. Shaver . . . . . . . . . . . . . . . . . . . . . . . . .  172,786 Stove grate . W. J .  EarL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�2, 718 Fence . iroll , S. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 6 : 3  Stove grate, T. B. GriHith . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'i2 , 564 Fence, portable, O. C. Plummer . . . . . . . . . . . . . . . . . . . .  In. 770 Stove, heating, S. n. Sexton (1') . . . . . . . . . . . .  6 , 884 Fence post. G .  Shelton. . . . . . . . . . .  . . . . .  172 . 7�7 Stove lid lifter. T . ll .  Cal·penter . . . . . . . . . . . . . . . . . . .  172. 601 
Fertilizers , manufacturing, L . Stockbridge . . . . . . .  172 , 590 Stove pipe and gua,rd, Z .  NICkerson . . . . . . . . . . . . . .  172 , 5 77 � iHer and puriner, water . P. De La Neuville . . .  172 , 560 Stove p1pe thimble, T. Shuman . . . . . . . . . . . . . . . . . . . . .  1 72 , 663 
l" ire arm firing pin. L. Dimock . . . . . . . . . . . . . . . . . . . . 172.716 Stove pial form. L. F. Betts . . . . . . . . . . . . . . . . . . . . . . . . .  1'12 . 549 Footstool, folding, J .  B. Tyler . . . . . . . . . . . . . . . . . . . . 172. 671 Stove . portabie, S. Thompson . . . . . . . .  . .  . . . . . . . .  172. 79'1 Foundations, constructing, O. C .  :Matthews . . . . . .  172 , 641 Stove, self-feeding, L. B .  Woolfolk . . . . . . . . .  172 , R17 Fruit dryer. S .  W. Hope . . . . . . . . . . . . . . . .  . .  . . . . . .  172 .740 Stoves . attachmcnt for cooking. T. H. Timby . . . .  172 , 708 Fur·cutting knife. W. F. Hoffman . . . . . . . .  . .  . . .  172.739 Straw cu · ter. J .  K. O·Nell. . . .  . .  . . . . . . . . . . . . . . . .  172 . 646 Furnace . wet fuel, J. A. Meagley . . . . . . . . . . . . .  172, 614 Table, ironing, H.. B. Lamb . . . . . . . . . . . . . . . . . . . . . .  172 , 750 Furnace, reverberatory, W. Chisholm . . . .  . . . .  172 , 554 Telegraph printing, E. Gray (r) . .  . . 6, 870, 6 , 871 , 6 1 �72 Gas. generating. E . H.  CoveL . . . . . . . . . . . . . . . . . . . . .  171.707 Thill coupl1ng . G. D. Bally . . . . . . . . . . . . . . . . . . . . . . 172. 59R Gas. making. E. H. Covel (1') . . . . . . . . . . . . . . . . . .  6 ,B78 ThUl coupling. T. McDonough . . . . . . . . . . . . . . . . . . . . . .  172. 758 Gas regulator, Rehn and Ford . . . . . . . . . . . . . . . . . . . . . .  172,774 Ticket caBe ,  coupon, C. �. Ayres . . . . . . . .  ' "  . . . . .  172 , 686 Gas rcgulator. D. n. Peebles . . . . . . . . . . . . . . . . . . . .  172 .768 Ticket reel . W. H. Marston . . . . . . . . . . . . . . . . . . . . . . . . 172 . 573 Gas regulator and purifier, Booth and Esser . . . . .  n2 , 696 Time detecter, Watchman' s ,  W .  Imhaeuser . . . . . , .  172,630 Glove fastener. J. A. Kincaid . . . . . . . . . . . . . . . . . . . . . . 172 ,633 Tyre tightener. Packard & IIHrrls . , '  . . . . . . . . . . . . .  172 . 647 Governor. B. Brazelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 602 Tobacco box. L. F. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172. 692 Grate .nd fire pot, coal. A. Hlng . . . . . . . . . . . . . . 1 72.778 Tobacco. glycerin In . Smith & Messinger . . . . . . . . . . 172 . 666 Grate . double heating .  E. A . . ackson . . . . . . . . . . . .  172 569 Tobacco machine. plug. J. L. J ones . . . . . . . . . . . . . . . 172. 746 Grate, fire place .  T. M. Neff . . . . . . . . . . . . . . . . . . . . . . . . . 17� , 576 Tongue support, C .  Ho�z . . . . . . . . . . . . . . . . . . " . . . . . . .  172 , 628 Grinding wheel moistener. A. A. flazcHine . . . . . . .  172 .735 Toy dancer,W. A. P. La Grove (r) . .  . . . . . . . . . . . . . . .  6 . �75 Harness trimming, T. Ellison . . . . . . . . . . . . . . .  172, 7�2 Trap. insect, A. B. Sprout . . . . . . . . . . . . . . . . . . . . . . . . . . 172 , 794 Harness trimming. E G. Latt' . . . . . . . . . . . . . . . . . . . . 172 . 636 Umbrella tip cu ,. C .  W .  Tucker . . . . . . . . . . . . . . . . . . .  172 . 673 Harrow. B. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 . 796 Urn . water. E. A. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 766 Harvester, J. P. Manny (r) . . . . . . . . . . . . .  6.879 . 6,880, 6 .881 Valve . balanced. W. J. Westwood . . . . . . . . . . . . . . . .  172 . 808 Harvester. W. N. Whiteley. . . .  . . . . . . .  172 . 809 Valve. balanced slide .  II Brazelle . . . . . . . . . . . . . . . . . .  172.603 Harvester rake. W. N .  Wbiteley . . . . . . . . . . . . . . . . . . .  1 72 . 810 Valves. refitting globe. C .  F. Hall . . . . . . . . . . . . . . . . .  172 .624 Harvester torsion spring, Dudley and Rude . . . . . . .  172 . 615 Vehicle perch plate. J. R. McGuire . . . . . . . . . . . . . . .  172.643 Hay stacker. lI1. Amidon . . . . . . . .  . . . . . . . .  . . . . . . . . .  172 , 684 Vebicle seat. T. Fleming . . . . . . . . . . . . . . . . . . . . . . . . .  172.618 Headache remedy . H. W. Hollon . . . . . . . . . . . . . . . .  , 172. 627 Vehicle spring. S. Newcomb. . . . . . . . . . . .  . .  . . . . . .  172 . 768 Heater. etc .• feed water. J. A. T. Overend. . . . . .  172 . 580 Vehicle wheel. Harvey & Reppenhagen . . . . . . . . . . .  172 . 626 Heating apDarntus. air. H. 1 .  Snell . . .  . . . . . . . . .  172.791 Wagon trestle. platform. L. M. Fitch . . . . . . . . . . . . . .  172 . 725 Horse collar. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 668 Wash board. L. Burrill . . . .  . .  . . . . . . . . . . . . . . . . . .  172 . 699 Horse detacher. R. S. Van Zandt . . . . . . . . . . . . . . . . .  172 . 8CO Wash tub stand. J. H. Johnson . . . . . . . . . . . . . . . . . .  H2 .745 Horseshoe nails. finishing. R. Ross . . . . . . . . . . . .  172. 663 Washing machine . P. C. Addis . . . . . . . .  . 112 . 596 Horseshoes. finishing. J. A .  Burden . . . . . . . . . . . . . 172.604 Watch case die. F. Ecanbert . . . . . . . . . . . . . . . . . . . . . . .  172 . 720 Hose clamp. D. A. Stevens . . . . . . . . . . . . . . . .  . 172 . 669 Water check. W. J .  Booth . . . .  . .  . . . . . . . . . . . . . . . .  172 . 695 Hubs. drying. J .  Urmston . . . . . . . . . . . . . . . . . . . . . . . . 172.592 Water closet. E .  A. Leland . . . . . . . . . . . . . . . . . . . . . . . . . 172. 570 Hydrant. fire plug. etc . •  S .  W. Lewis . . . . . . . . . . . . . .  172 . 752 Water closet pans. E .  A. Leland . . . . . . . . . . .  I72.571 . 17', . 572 Ice creeper. E .  Wight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 . 678 Water spout cut 011'. G. W. Folkerth . . . . . . . . . . . . . . .  172 . 619 Indicator. F. Sumpf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172,591 Water wheel .  J. Haseltine (r) . . . . . . . . . . . . . . . .  . . . .  6 . 873 I N DEX O F  I NVENTIONS Ink from rags. extracting. L. H. G. Ehrhardt . . . . .  172 . 721 Water wheel. Newman & Powell . . . . . . . . . . . . . . . . . . .  172, 645 Inkstand. J. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 749 Well pOint. drive. J. vollard . . . . . . . . . . . . . . . . . . . . . .  172. 717 

FOR WHICH Keg. nail. S. F. Maxwell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 172 . 642 Wheelbarrow.  P. L. Weimer . . . . . . . . . . . . . . . . . . . . . . . 172. 802 Keys, manufacture of. W .  M .  Griscom . . . . . . . . . . . .  172.729 Wind power. C .  Schneider . . . . . . . . . . . . . . . . . . . . . . . . .  172 784 L etters Patent of the United States were Kiln. brick. J. K. Caldwell .  . . . . . . . . . . . . . . . . . . . . . . . . 172 . 701 Windlass, D. N .  B. Coffin . Jr . . . . . . . . . . . . . . . . . . . . . . .  172 . 556 Knife polisher. R. G. Norton . . . . . . . . . . . . . . . . . . . . . . .  172 . 573 Windmill. G. Mable . . . . . . . . . . . .  . .  . . . . . . . . . . . .  172. 755 Granted in the Week E nding 

January 25, 1 876, 

AND EACH BEARING THAT DATE. 

rThose marked (r) are reissued patmts . ]  
Abdominal supporter. W. C .  Blakeslee . . . . . . . . . . . . 172 . 6901 Air compresser, hydraulic, F. Laurencc . . . . . . . . . .  172 , 751 Amalgam for teeth, J. Fry . . . . . . . . . . . . . . . . . 172 .726 
Animal matter, preserving, H .  Gahn . . . . . . . . . . . . . .  172 , 72R Bag, travelling, H. B .  Jcnkinson . . . . . . . . . .  0 . . . . . . . 172 , � 42 Bags, handle for travel ing, C .  F. Walker . . . . . . . . . .  172,801. Bait cutting machine, N. Richardson . . . . . . . . . . . . . 172 , 77'; Bale tic. V. �'. P. Alexander . . . . . . . . . . . . . . . . . . . . . . . .  172 . 683 Bath tub. C. A. Blessing . . . . . . . . . . . . . . . . . . . . . .  " . . .  172. 600 
Bath tub , F .  Bardett . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  172 ,60fj 
Bedstead. W .  Wilson . . . . . .  . . . . . . . . . . . . . . . . .  . .  . . .  172 .813 Beer, etc . ,  forming mash for , C. Seibel . . . . . . . . .  172 , 588 Beer, etc. , treating, F. Emken . . . . . •  " . . . . . . . . . . . . . .  172,723 Bobbins, making Glazier & WaH . . . . . . . . . . . . . . . . . . .  172 . 622 
B oiler, steam, ��. Coll ignon . . . . . . . . . . . . . . . . . . . . . .  172, 557 Boiler. wash, T .  Shuman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 662 Boot, Rohling & Henke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172, 779 
R o o t ,  but t-on, A .  Con dell . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . ;:;58 
TI o o t.-pcg-ging lll ilehin c ,  NollIe & PJ'ORser . . . . . . . . . . 1�:� , ,!�: 
n ott.lc �topp(�r , .J .  l\laU,hcws. . . . . . . . . . . . . . .  1 .2 , 4.) 1 
H o ttJcs,coYcring, :'lathis & Neuhart . . . . . . . . . . . . . . . .  172 ,t)75 Rottlrs, holding, W .  Hauek. . .  . . . . . . . . . . . . . .  . . . . .  172, 7:H Box, transplant,ing, P. Eby . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 616 Boxes, dlO for, H. Martyn . . . . . . . . . . . . . . . . . . . . . . . . . . .  172,640 

Knitting burr. C .  Allardlce . . . . . . . . . . .  . .  . . . . . .  172 . 597 Window shades .  making. M. Lachman . . . . . . . . . . . .  172.634 Ladder. extension. E. S. Webster . . . . . . . . . . . . . . . . .  17, . 595 Wire .  pressIng barbs on. E. W. lIfitcheIl . . . . . . . . . .  172 , 760 Land roller and seeder, F'. M. Domling . . . . . . . . . . .  1.2 , 561 Wrencb , J .  R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li2, 551 Lathe. metal turning. S. Williamson . . . . . . . . . . . . . . 172 , 679 Wrlnger.N . B. Phelps . . . . . . .  . .  . . . . . . . . . . . . . . . . .  172 . 652 Lathes. tool holder for. D. Shte . . . . . . . . . . . . . . . . . 172. 664 Leather-cutting machine, H. Hartley . . . . . . . . . . . . .  172, 732 Lock. time. L .  Hubbell . . .  . . .  . .  . . . . . . . . . . . . . . . .  112. 629 Locomotive head light. J. V . Slusser . . . . . . . . . .  172 . 790 Loom, G. Crompton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172, 710 Lub"icator. F. W. Carpenter . . . . . . . . . . . . . . . . . . . . . .  172 . 702 lIIarble. ctc . •  artificial. G. W. Householder . . . . . . .  172 567 Mechanical movements. A. Warth . . . . . . . .  172 , 802, 172, 803 Mercury frOlu orc, extracting, H. Berrens . . . . . . . .  1'72 , 691 Millstone cap, F'. G . Wallace . . . .  . .  . . . . . . . . . . . . .  17'l , 594 1\1iIling machine ,  F. M. JJtchner . . . . . . . . . . . . . . . . . . 172, 637 Mote extractor, etc . . J. Wright . . . . . . . . . . . . . . . . .  172 , 681 Mucilage bottle . W. C . Waite . . .  . .  . . . . . . . . . . . . .  174 . 593 Nail machine. S. Butterfield . . . . . . . .  . .  . . . . . . . . . .  172 . 700 Nail plate feeder. D .  W. Keith (1') . . . . . . . . . . . . . . . .  6 , 874 Napping and brushing macbinc, N. J. Becker . . . . 172 , 600 Necktie. J. B. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 70,] Needles. machine for grinding. F. W. Mallett . . . .  172. 639 Nut 10ck . J .  H. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 805 Nut lock, J. E .  Withers . . . . . . . . . . . . . . . . . . . . . . . . .  172.815 Oil tank. portable . P. M. Clark . . . . . . . . . . . . . . . . . . . . . 172. 609 
O r d mmce·li n ing' tuhcs, .J .  G .  Butler . . . . .  " . . . . . . . .  1�'2 , G06 Paint (,OIll poRition,  ete . ,  G .  F. Heyl . . . . . . . . . . . . . . . .  1 72 . 73"" Pan , portable ash, Frank and Aub . . . . . . . . . . . .  . 172 ,563 Paper clip, P. Roberts . . . . . . . . . . . . . . . . . . . .  . .  . . . .  172 , 659 Paper Me fastener. C .  D. Lindsey . . . . . . . . . . . . . . . . . 172 . 753 

DESWNS P ATENTED. 
8.922 .-PHYSICIAN · S CnAIll -A. Abel. New York city. 8,923 .-COFFIN HANDLES.-M .  H. Crane, CincinnatI, O . 
8,924. -BoOT TIPS . -J .  E. Curti-l , Marlborough, Mass . 
8,925 to 8 . 927.-FLO JR CLOTH S . - C .  T .  Meyer et al . •  Ber· gen, N. J .  E.928 .-CARPETS .-C. A .  Righter. Philadelphia. Pa. 
8 ,929 . -CARPE'rs.-A. Bayc , Londou, En"land. 
8.930 .-Top .-H .  N. Black . Pblladelphla. Pa . 8 ,931 .-WovEN FAnRlCs.-A. H. Miller. Philadelphia.Pa. 
8.932.-INKSTAND S . - E .  W. Smith. Brooklyn. N . Y. 8 ,933 to 8,935 . -CARPETs.-T. J .  Stearns, Boston , Mass . 

SCHEDULE OF PATENT FEES. On each Caveat . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  $1 0 On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2i) On filing each applicat.ion for a Patent (17 years) . . . .  $1 i) On issning each original Patent. . . . . . . .  . . . . . . . . . . . . $20 On appeal to Examlners-in-Chief . . . . . . . . . . . . . . . . . . . . . $1 0  On appeal to Commissioner of Patents . . . . . . . . . . . . . . $20 On applic'ltlon for Helssue . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 On filine- a f)isc]almer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  $ 1 0 On an ai'Plication for Design (3� years) . . . . . . . . .  $1 0 On applic.tion for DesIgn (7 years) . . . . . . . . . . . . . . . . . !iH i)  On application o r  Design (14 years) .,' . . . . . . . . . . . . . . . $30 
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C ANADIAN PATENTS. 

LIST OF PATENTS GRANTED IN CANADA, 
January 28 to 51, 1873. 

5.612 . -H .  A. E .  Lefort et al" Montreal. P . Q. Watchman detector. Jan . 28. 1876 . 
5,613. -J . L. Massie. Cowansville. P. Q. 1st extension of No. 4.237. He.ter. Jan . 27. 1876 . 
5,614 .-J .  L. MaSSie, Cowansville, P . Q. 2d extension of No. 4.237. Heater. Jan . 28. 1876 . 'i.615 .-M. MacVicar. Potsdam. N. Y . •  U. S. Apparatus for Illustrating geography .  e tc .  Jan. 28. 1876 . 
5.616 . -T .  J. Sloan. New York city. {T . S. Thawing fro zen water pipes . Jan. 28. 1876 . 
5.6 17 .-W . W. St. John . Philadelphia. Pa . •  U. S. Piston packing . Jan . 28 . 1876 . 
5.618.-W. A. Durrin. Wilson. Wis . •  U .  S . Stake . Jan .  

28. 1876 . 
5.619 .-C. P. Baghott et al . •  Hamilton. Ont o Lock nut . Jan . 28 . 1876. 
5.620.-M . E . Dow. Manchester. N. II . •  U. S. Advertls-ing device .  Jan . 28, 1&76. 5.621 .-J. H . Wickes. New York city. U. S. Refrlgcrator. .Jan. 28. 1876 . 
5.622.-H. H. Nash. Baltimore. Md . •  IT. S. Llfe·prescry· Ing stool . Jan . 28. 1876 . 
5,623 . -F .  Schorn et al. , Petersburg, Onto Bcd bottom . Jan . 28. 1876. 
5.624 . -W. P. Buckbee. Smithville .  Onto Drum heater . 

Jan . 28. 1876 . 
5.625 . -H. T. Marsllall, Brockton. Mass . •  U. S. Boot a"d shoe nail . Jan . 28. 1876 . 
5,626 . -A .  Syversen. Chicago. Ill .• U .  S. Stove pipe elbow . Jan . 28. 1876. 
5 6l7.-C . F. Rapp. Cincinnati. Oblo. U. S. Hydrant . Jan . 28. 1876. 
5.628 .-C . F. Rapp . CinCinnati. Ohio. U. S. Hydrant . 

Jan. �8, 1876 . 
5.629 .-C . de Qulllfeldt. New York city. U . S. Bottle stopper. Jan. 28. 1876 . 
5,630 . - 8 .  Thomson, Malvern, Ont o Plastering. tJan . 

31. 1876 . 
5,631 . -D .  Sanford, Ashton, IlL , U. S. Fireman' s  lac.1� der and fire escape . Jan . 3 t , 1876 . 

Back Pae;e - - - - - - $ 1 . 0 0  a lin e. 
I n si d e  Pae;e - - - - - '2' 5  cents a line. 

Engraving8 may head adveriisem ents at the same rate 
per line, by measurement, Wl the letter prcss. Adver 
tisement8 must lle received at publication office Wl 
early as Friday morning to appear in next is8ue. 

A SLOW IW'I'ARY MOTION CONVEHTBD into a rapid vibratory motion by .Tames F. MeCormick' s  Mechanical Movement. patented Dec. :-t1 , 1 875 . by which Sewing Machfnes. Light Hammers, M owing Machines .  Jig Saws, &e . ,  can be operat ed. Address 
J .  F McCO [{�lICK, Philadelphia. 1'. 

W t d To Manufacturers and Patentees-U8can . e ---ful patent.ed articles for mRn!'facture . suitable for sale by hard ware dealers . Cash wlll he paid for patents, or advance made for royalty . Address P. 1· . PRATT. care PRATT & Co . •  Buffalo .  N .  Y .  
F O R  PURE NATUR AL LUBRICATING OILSuitable for Papcr Mills . Iron Work s ,  Cotton and Woolen Mills • .  Flour Mill s, Planing Mill s ,  Street Railways . &c •• &c .. send liirect to GEO . ALL,EN , Franklin . Pa . Price per uul . .  $12 ; % ubI . . $7 : 10 gals . •  $3.50. 

-.-�--.--��- -- --TWO VALUABLffi PATENTS FOH SALE-For particulars . address NOf{MAN & JENNINGS. Carrollton Hotel , Baltimore, Md . 
E Lf;nTu��fat���6�k��]lt�ii,���llg i�t'�r:t':,�. �g��� Teleg . lnst ' s ,Batt ' s , etc . TEL. SUPPLY Co . ,Cleveland,O . 

A PERFE C 'I'  HE ATER. " The Gothic Furnace works satisfactOIY , and much better than the one taken out . "  D .  STE WAf{T. 322 5th Ave . •  New York. To ALEX . M .  LESL ' Y .  226 West 2B<1 St . •  New Yorl<. 
or Catalogues sent by request. 

FOR SALE-A sei�nJ.htMs�E'tLLa��:aR����I�o��·. 3 .  

il> 8  YOUNG AMERICA SCROLL SA.  W Beats the world. � J. M .  HEU GLE R, M'f 'r, Williamsport, Pa. 

D
ISSOLUTION-CHIPM A N, HOSMER & CO. The partnership beretofore existing between N .  P .  Chipman. A. A. Hosmer. C. D .  Gilmore. J. C .  Smith . and 

E W Anderson has been dissolved .  E. W .  Anderson will continue the business at his Offices. 637 F St . ,  WashIngton . D. C .-Washington. Jan .  26 . 1876 . 

I RON BRIDGE BUILDING -A complete deSCription, with dimensions. working drawings, a.nd 
Wfspectivcs of Girard Avenue Bridge , Pbiladelphia, Pa 
ce�i's . fo�g�f;;tg�J lit ¥J��� ' 1?2�

n a�gra6InlciE��rh� AMERICAN SU PPLElIIE N T .  10 cents per copy . To be had at tbis office, and of aU news agents . 

R
E-DUPLICATION OF LETTERS, ETC. A letter can be written and fifty copies taken In 15 minutes by EDISON 'S  DUPLICATING PHESS. Hun-dreds °bIfxte���.IlM�£,�li. �rE��·St • •  New York . P. O. Box 3207 .  

PROFITABLE INI!·ORMATION. 
" A MERICAN PERFUMER' S M A N UA l, " Gives full details for Perfumery, Colognes, Florida Wa-ter. Sachets . etc . J.rli.e WEY'RCf'�:OX 4763. New York . 
A SPLENDID C HANCE-On low term s. Dest paying invention of the age . For Grocers. Drugglsts , Brewers , and Saloon Keeners . Simple, cbeap. and durable .  For Territory. etc . •  LIQUID VENT CO . •  Kansas Clty. Mo .  
NE-:'�!:�P TOP ANB. jk�.I��Elil;-&a�d�e�,NIl�. R 
r

r
HE MECHANIC'S FRIEND--A COLLECTlON of Receipts and Practical Su�gestions rplat.f�� t o  Aquaria, Bronzing,Cement s ,  Draw ing-. Dyes. Electnelty, 

G11 d i n g ,  Glass-work jng . Glues, Horology , I,acqners. Locomot.ives, Magnetism, MetaLWork1ng .  Modeling- . Phptography . Pyrotechny. Rail;way� • . Solders. �tcam Englne . l'eleg-raphY, Taxidermy. Varmshes, W ate�proofi ng.  and Mi1!cdlaneous Tools . Jnstruments MachlUe� . �lJJ d Processes connect�'d with the Chemical and Mechamcal Arts With upwards of 300 Engravin� s .  Edited uy W . Ie . 
A .  A·xon . M .H . S ,L .  12mo . •  cloth . $1 .50 .  D. VAN NOSTRAND, PUBLISHElt. 

23 MUflay St. aud 27 Warren St. . ,  New Yerk . 
.� *" 'It Copies sent free by mail on receipt of price . 

(JENTBNNIAJ, DRILL CHUCKS ARE A RUC
) CESS .  They hold 1-64 to % in . and warranted . Sen t 

by mai l .  prepaid .  for $4 .2!1 .  Send for new reduced PrIce List of Lathe and Drill Chuc� s 
A. F .  C.UE-HMAN , Hartford, Conn . 
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THE LIGHTN I N G  DIE AND TAP FOR USE 

IN BIT BRACE. C L A R K  
PATENT SELF-COILING, 

& C O M P A N Y ' S  
REVOL VING STEEL SHUTTERS 

Can be readily fitted to Store Fronts! Rear Windows or other openings, making them FIRE AND BURGLAR PROOF, and atIordlng ab.olute protect on ; al.o WOOD SHUTTERS in various kind. of WOOd, snitable for Store Fronts, Private Hou.e ••  Offices, and School Partitions . Clark' .  shutters are self-acting require no machinery 
��:t���1� f:�g:��ld�ndAcr�n�r:e�e�oo�e O���d�ibJ�ee13�Ird�::?SJ3����;l�:�rii���'o�ng:::i ��iPJt� �n����:fte:: BuildIng, Lenox Llbrarr. Building. Have been for years In dally u.e In every principal city thrOUg!fiout Europe, and are endor.ed by the eadlng architects of th�I�1'1i G.  WILSON, Manager 218 We.t 26th St. New York, 

A GENTS WANTED. and at London. Paris, Vienna, Berlin, Meibourne. &c. ,  &c. Work finished at one cut . Die adjustable for wear. Unsurpassed for threading bolts and nnts % In . and un-
�XJl}�I'll'±'llltI'N'& �rJ�.I���enfi�J��Is:' RUSSIlLL 

H t L } . .  The American In.tltute OW 0 earn of Phrenology "  (Incorpora-
Phrenology ted by the State Legislature) 

• will instruct a class, begln� 
�rn�steu�l a�'d 1�1��� ��l�y�mv���\�o!�a�;��h:rtlcd;�::e wilJ be open Nov. 6 .  Circulars, giving fnll explanation sent by mall , on appllcatlon to S. H .  WELLS & CO. , Agents,;737 Broadway, New York . 

W H I P P L E ' S  
Patent Door Knob. Awarded a Bronze Medal at the American Institute Fat 

I��t��tng fit'tiif�*��s� '��:t ��g���e:i�t����Oa��1 thing yet Invented for the purpose, as It obviates the ust of aide screws and washers, snd can be regulated to Butt 
any thickness of Doors . "  Send for Circular . THE PARKER & WHIPPLE COMPANY. We.t Meriden, Conn . ,  or 97 Chamne .. St . . N � 

ON THE CAUSES OF KNOCKING IN HIGH PRESSURE ENGINES .  By .Joshua Rose . W:t� Nine Engravings . A v " luable practical treatise Price 
�O cents . Contained In Nos. 1 and 2 of ' Scientific American Supplement, "  to be had at th1s office, and of all news ag.�e�nt�s�. ______________________________ ___ 

H. W. JO H N S' Patent 

ASB E S T O S  

The TOLL-GATE ! rn��fo{i:c�,::r �eG�b'i��i .. L)� find ! Address with .tamp, If. C. AB�EY. Bulfalo, .N Y. WILLIAM-HENRY KING':::'ALBUMEN MANUFACTURER, 78 & 80 St. Andrew Street, Liverpool ,Eng. 
Tornado Windmill Co. , Elba, N .  Y. Cheap and steady power . Send for cut. $4� 2 A WEEK.-Agents wanted everywhere . BUsiness permanent and first-class .  For further particulars, address 

.J. KENNEDY & CO . ,  Richmond. Ind. 

187 6 DREi<:R 'S  GA RDEN CALEN DER, 1876 

��� t��s�e���iS;; v;I:��S �r'��l�:� ��)�:�i�:,bl:r� !'�ov':;� GAHDli:N HEQUISITE , Beautifully Illustrated . Send two 3 ct. stamps for postage . HENRY A. DREJ<;H, 714 Chestnut St. , Philad elphia .  

STAVE, SHINGLE, H ANDLE AND CABINET Maker ' s  Machin�rY . f(:tc. etc . Address T. R. BAILEY & VAIL , Lockport, N. Y .  
Planing & Matching. 

����:I'G�����fW�o��� !:���iifaJtf��;�;s .  Scro- l lOHN B. SCHENCK' S  SONS 5 Matteawan N .  Y. Send for Catalogue. ( 118 Liberty St . . N .  Y . clty . 
STEAM PIPE AND BOI L E R  P A T E N T  

Cc:»"Veri:l1gs Planing and Matching 
Asbestos Cenl ent Feltlng--Asbestos and MOldlnl Machine., Gray and Wood' s  Planer., Self-

Lined HaIr Felt, &c. gIl1���(jD,�b::lb'*'&��6.':f�fL'j�:��n§t�"J���ry. 
H. W, JOHNS, 87 Maiden Lane, N.Y.,  Send for Circulars, etc.  ( 67 Sudbury St . ,  Boston. 

Patenooe & Mannfacturer of ASBESTOS MATERIALS- OTIS' UpTY HOISTIl!f9 ROOFING -STEAM PACKING-PAINTS, &c .  
....achinery. IIll""Infringers wl\l be prosecuted . ....a ..... & .--'-----

Estl\bllBhed In 1851. 
L O V E J O Y . S O N  & C O  • •  

ELECTROTYPERS and STEREOTYPERS, 
11) Vandewater Street. New York. 

A WANT SUPPLfED. ATJSTIN'S PATEN T l Soid by Agent.s, at the trll1inl' RULER. MEASUHE ,  cost of 25 cent. , and free by mall P A P  E H CUTTER ? on receipt of price by the " A US AND B L O T  T E H I TIN MAN'F 'G CO . ," No . 50  N .  COMBI N ED . J Fifth St. , Phlla. Agent .• wanted . 
FINE TO 'lLS AN D FOOT L A 'f H 1<' S. Taps and Dle� , Morse TwIst DrUls, Chucks, Sero I Saws, Supplies of all kind. for Machinists aDd Amateurs . Send 6 cents in stamps for ClJmplete Itlu8traled Catalogue . JACKSON & TYLEH, 16 German St., Baltimore ,Md .  

N EARLY O N E  THOUSAND I N  USE. 
nUF'F . .\I,O PONY PLANER. Wilharll 
Itself and I)ay cxpcllsel5 o f  runniI, g  in I" 
da:!s. Price from One Hundred DoHllrs 
and up'wards "1\c11. AhlO, Small Pony 
] ' l a ne! s nnd Mutchem, and Planing 1\1/1-
chin e  Knives. Ueeommended as supf1d
or tinct extra in q1lality. Circulars fr('P. 
Olle Hundred fo:croll "'�ork designs l l l'e 
on receipt of stalllP. Addrel5s 

GEO. PAUR, 
BnJIalo, N. Y 

Best Mill Spindles and Steps, 
MILL GEARING, 

Shafting, Pulleys & Hangers. 
Address T. B, WOOD & CO., 

Chambersburgh, Pa, 

S C I E N C E  RE C O RD 
Fc:»r 1876. 

-0---

the following Department. : 

SCIENCE RECORD is 
a splendid book of 600 
pages, published an
nually, about the 15th 
of January. lliustra
ted with many engra
vings. Price $2.50. THE Volume for 1876 will be publl.hed about Januarv 15th. Its content. will embrace the most Interesting Facts and Dlscoverle. In the 
various Arts and Sciences that have tran.-
Sl��d y����n:x���ltf�:c�� one view the General Progres. of the World 

CHEMISTRY AND METALLURGY, MECHANfCS AND ENGINEERING,  
�������Jn: U';,;HJsAEutTA��KND, 
BOTANY AND HORTICULTURE AGRICULTUHE, RURAL AND HOUSEHOLD ECONOMY, MATERIA M�,DICA, THERAPEUTiCS, HYGIENE NATURAL HISTORY AND Z()OLOGY, 
�:J�����GY, TERRESTHIAL PHYSICS, 
GEOl,OHY AND MINERi I,OGY, ASTRONOMY, BIOGRAPHY AND NECROLOGY. Every person who desires to be well informed con(':f':rn� ng the Progress of the Art. and Sciences should �ave a copy of SOIENCE RECORD for 1876. It wI\! be a mos, 10-terestlng and Valuable Book, and .hould have a placern every Household and Library. 

In��.pa��rC�$���· ���?���elr..l.\�':,':.drec���>;'���f�:. 
All the preceding volumes of SCIENCE RECORD 

may be had separately at $2.50 each, or $10 for the 
five volum'ls, 1872, 1873, 1874, 1875, and 1876. 

MUNN & CO., PuBLISHERS, 
37 Park Row, 

New York city, 

THE BASTET MAGNETIC ENGINE AND BATTERY, for running Sewing Machines, Den · tists ' and Jewelers' Lathes , Printtng Presses , Pumps ,  
��y���gth:rlg:nag� ':;����hb7��J'o�r ;;.��lnJHnr&� DURABLE-ECONOMICAL . Local Agents wanted In 
:XJ��s;?�t�n,,1a��n¥HE F��S'¥i¥-lakAN'�l;�'he �i�: GINE CO . ,  1113 Chestnut Street, Philadelphia, Pa. 
PUNCHIN G For the Best and Cheap-AND est., address THE ST ILI£S 

DROP P RESS ES & l'ARKER PRESS CO. , . MIDDLETOWN, CONN. $77 A WEEK to Agents, Old & Young Male & l"emale,ln their locality. Terms & OUTFIT FHEE. Addre.s P .  O .  VICKERY & CO. , Augusta, Me . 

COMPUESSED AIR MOTIVE POWER.-For particn lar� of the mORt recent practice. send 20 cents for SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 1 and 2, containing 5 engravings of the U Compressed Air" Locomotives now in use at St. Gothard Tunnel Works , with dimem:tlonR. etc . 
HOME-MADE TELESCOPES.-Directions for their constrnction, with engravings showtng the proper arrangement of lenses and tubes. By Prof Van DerWeyde. Price 10 cts . Contained In No . 1 of SCIENTIFIC AMERICAN STTPPLEMENT, to be had at thts Office , and of all news agents . 

T H E  I M P R O V E D  

NIAGARA S T E A M P U M P ,  

W
. . 93 to 97 Pearl St. ,  Brooklyn, N. Y. 

iieUbb��(r &" lTI��; SOLB MANUFAOTURERS, 
- . ENGINES AND BOILERS, 

Pulle1f6, Shajting and Hangers 
a Specialty, -----------------

Th M S PortableEngine,4. 5, 6, 8h.p. Somee yer tblng new. Be.t for price .  Circulars. 
SECOND -HAND I R 0 NMACHINERY AND WOOD WORKING . CHAS. PLACE. J(rd Reade Street, New York. 
$12 a day at home. Agent. wanted. Outllt and term. free. TRUE & CO . .  Augusta, Maine . 

BLAKE'S PATENT 
and Ore Breaker 

ICE BOATS-THEIR CONSTUUCTION AND MANAGEMENT. For working drawinj!'. and full p�rtlculars. send 10 cents for SCIENTIFIC AMERICAN I?UPPLEMENT, No. 1 .  
E A G L E  F O O T  L A T H E S ,  

C 
With ScroH and Clrcnlar Saw Attachments , Slide Rest, Tools, &c . ; also Small Engine Latbes, Metal Hand Planer., &c. Neate.t deslgu., superior IIni.h. Low Price... Our new Catalogue describes , �� ��dZt���ols���ei��rit�OT the Am· 

WM. L, CHASE & CO., 
111 "' 97  Llbertv St . •  New York. 

ELLIPrICAL GEARING. By Pruf, C. W. MacCord, of the Stevens Institute of Technology. With Eight Engravings . A most clear and excell em expos1t10n of the subject. Price 1(1 cents . Contatned 
i n  � � Scientific American Supp1ement,"  No . 2 .  To be had at this office, and of all news agents. 

Friction Pulleys. 
For connecting shafting and gearlng,BEAN'S  PATENT CLUTCH Is the most etIectlve known, and Is furnished for less than any other of merit.. We make a sDeciaUy of FhICTlON-CLUTCH COUNTER-SHAFTS. Our HOISTING ENGINES, with thl. clutch for Pile Driving, can �rike three blow. to one of engine usingordinary clutch oistlng maChl��YF�£��ltl:'Plic�g��J�w Haven, Conn .  

$( ONLY WITH N.lMEf!I-WITHOUT NAMES $9. SEND U S  THE NAMES 
Rnd Post Office address of 8 persons wi-th $4, "lud we will .. end 
post paid (to any address) a Solid ;i;ilver G Case Open l?aceWatch 
medium size and a neat timer. Silver Vest Chain, Curb Uattern, 
medium size toW�TCH match. $1. Watch 
and Chain sells for $10, warranted. 
We send by Ex· press C .  O .  D. 
when names and 50 cents are sent with order. Balance collect 
on delivery. We send full plate 7 shot Revolvers using 22··100 
Cartridges post paid $2.75 each every on warranted. Money in 
�����r:�J���' c�. ,

b�:{:l���Silt;��x
r��. 

an:�trss American 

FOREIGN PATENTS AND 
THE CENTENNIAL. 
There i s  no doubt that our Centennial Exposi

tion will attract to our shores multitudes of repre
sentative people from all parts of the world, and 
they will take home with them many of our best 
improvements to introduce into their own manu
factures. 

An unusual opportunity will be offered for sell
ing to these people such foreign patents as have 
been secured on good American inventions in the 
respective countries from which these viSitors 
come. 

At the reduced prices for which patents are ob
taiued abroad, our people will lose a chance not 
likely to occur again, if they do not avail them
selves of the opportunity of securing their inven
tions in foreign countries at once, so as to have 
their patents ready to negotiate the coming sum
mer. 

.For cost of patents in the different countries and 
the conditions on which they are granted, send for 
pamphlet containing full information. 

Address MUNN & CO., 
37 Park Row, New York, 

BRANCH OFFICE, cor. F aud 7th StII., 
Washingtou, D. C, 

SCREW PROPELLERS, THEIR SHAFTS AND FITTINGS. Br; Hamilton W.  Pendred , M.E. An �i�s t!��t��eic���wWj1h tr5e fi��er�cs�t P;i��t��ec���s�dc��=-tained In No. 4 of SCIENTIFIC AlIH;RICAN SUPPLEMI£Nl'. To be had at this office, and of all news ageots. 
-$-Z-5--0----A-MONTH--Agents wantelt every_ where . Business honorable and first . class. Particulars sent free � Addres. J .  WORTH.& CO., St.  Louls,Mo. 

W. F. & J O H:N 8 A R N E S . Manufacturers of Barnes' Patent FOOT-POWER MACHINERY. SCROLLSAWS, LATHES, ETC . The only foot-power ma.chinery without; crank or dead centers. $1 ,500 to $2,000 per year made using these machines . Send fol' Lllustrated Catalogue .  Rockford, Winnebago Co. ,  Ill. 

Worcester, Mass., Manufactnre .. of the Blaisdell Patent Upright Drill. and! other IIr.t-cla •• Machln!." s TOOl •. 

WITHERBY, RUGG & RICHARDSON, Manufacturers of Woodworth Planing, Tonguein� •. and Grooving Machines, Daniel's Planersi Richardson 
fn"i:n:nJmR��s:;� Tir':.�'t.I���h�n"eJ 'w�gg�!g�kl:i°'iit: 
Ch/g�iJ, foer���l� bc�a�t��b�?R�t�lil�r'hes!r, Ma .. .. 
L. B. WITHBBBY. 8. J. RUGS. S. M. RIOHARDSON •. 

FR I CT ION ClUTCHERsS� 
-<W AND ELEVAT O  . 
VOLN EY W ,  MASON & C O , PRDV. R. I. 

A LCOTT LATHE�. b�rlfr�ElJ:'5r���tJ��:�t�W.dt�S-Machinery 01 Improved !ift"yles for maklng---
SHIN GLES, HEADING AND STAVES, Sole makers of the well known IMPROVED LA w's PATENT.' SHINGLE AND HEADING SAWING MAOHINE. For cfrcu� lars, address TREVOR & CO. , Lockport, N .Y .  
pAJ�:UIaR�r���� ¥fI��ll1CIf8a1�1<&\��ti.��: nati, o. Send for Circulars. 

MAOHINERY. 
IRON -' WOOD WORKING MACHINEllY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
HANGER!!, PULLEYS, COUPLINru!, BELTING, II 

,,"c. Send for Illu.trated Catalogue and PrIce List. 

G E O R G E  P L A C E ,  
121 Chambers & lOS Reade StI. N. Y. CItY. 

Machinists' Tools All sizes at low prices .  E .  GOULD. Newark. 11 .  J .  

Munn & CO 'S. P atent Offices. 
E stablished 1846. 

rhe Oldest A gency for Soliciting Patents 
in the United States. 

TWENTY-NINE YEARS' EXPE"RIENCE, 

MORE P,\,TENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex
perienced men as examiners, specification writers and 
draftsmen that can be found, many of whom have been se� 
lected from the rooks of the Patent Office. 

SIXTY THO rrSAND inventors have availee themselvcs of Munn & CO,'s services in examining their in· 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the SCIENTIFIC AMERICAN, continue to examine inventions 
confer with inventors, prepare drawings, specifications. and 
assignments,attend to filing applications in the Patent Office, 
paying the government tces, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office, corner F and 7th streets, Wash
ington. They also prepare and file caveats, procure desigu 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy
rights, attend to interferences, give written opInions on 
matters of infringement, furnish copies of patents, and, in 
liwt, attend to every branch of patent business both in this 
and in foreign countries. A special notice is made in the SCIENTIFIC AMERICAN of 
all inventions patented throngh this Agency, with the name and residence of the patentee. Patents are often sold, in 
p.rt or whole, to persons attracted to the invention by such 
notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted at prices greatly reduced from former rates. Send 
for pamphlet pertaining specially to foreign patents which 
states the cost, time granted, and the requirement for each 
country 

Copies of Patents. 
Persons desiring any patent i.sued from 1836 to Novem

ber 26, 1867, .can be supplied with officwl copies at a rea
sonable cost, the price depending upon the extent of draw
ings and length of specifications. 

Any patent issued sinco November 27, 1867, at which 
tIme the Patent Office commenced printing the drawings 
and specifications,may be had by remitting to this office $1 

A copy of the claims of ooy patent i.sued since 1836 will 
be furnished for $1 . When ordering copies, plea.e to remit for the same a. 
above, and state name of patentee, title of invention. ood 
date 01 patent. 

A pamphlet conta.ining the aws and full directions for 
obtaining United States patents sent free. A hoodsomely 
DOlind Reference Book, gilt edges, contains 140 pages and 
many engravjngs and tables important to every patentee 
and mechanic, and is a usefbl handbook of reference for �v
eryborly. Price 25 cents, maned fl'ce. Adnrcss 

lll UNN & (10. , 
Publishers SCIENTIFIC il MJeRWAN 

37 Park Ko'W, N. Y. ERANCH OFFIOF�Corner F a D d  7tb SH eet.. 
Washington' D. C .  

© 1876 SCIENTIFIC AMERICAN, INC.



Back Pa2'e - - - - - $ 1 .00 a line. 
( n  .. lde Page - - - - - 75 cents a line. 
Engravings may hood advertisements at the same rate 

pe" line, by measurement, as the letter press. A d
vert'k�ements must be received at publication office a.� 
f&ly as Ji1riaall morning to appean' in next issue. 

SllReffer & BUIlenberg Magdenurg, Germany.-
Steam-Hydraulic Gauges, etc . �ole depot , or W. HEUERMANN, 4 Cedar St . ,  N. � . 

Diamond Solid Emery Wheels. 
PRIOES-6X!l(, $1 .25 ; 8x1, $2.25 ; 12x1X, $5.50 ;  16x2, '12 .m; 

\8x2. $16 .00; 20x2, 19 .50 ;  24x3, $42. All other sIzes at pro
portIonate prIces. Fast cuttIng, free from glazIng. they 
ore the best Solid Emery Wheels. GIve dlam . of holes 
in your order for wheelB . Eme�y Grinders uneq ualed by 
any In the world. Address AMERICAN TWIST DRILL 
CO. , Woonsocket. R. 1.  

W I L L I A M S O N ' S 

TANNATE of SODA 
Prevents Scale In Boilers . 25 lb. boxes, $6.25 , C. O. D .  D .  D .  WILLIAM60N, 268 West St . ,  New York . 

WANTED-Six second hand Milling Machines, 1 Brown & Sharp UnIversal Mill, 1 Iron Planer, 4 
!�}:g�rtf��n6 JT.;'�\s�:lN"���·w t�liif'�'l.l

s�leg:
I
�[� 

Cleveland , OhIo . 

H�I�aI
c���ts �P���e� �e?t�n�� 'pim���c�':�iirrn��� and Rubber fof mechanical purDoses. 

II A SKELL'S THREE CYLINDER PUMP- Hand or Power . Cheaper than a Steam Pump. WJll outwear a notary Pump-do more work, with less 
��de��' ��� '\,�rc���ftCU�E' re��� n�

bl1JM:j r���; 
kInd of hard work . Send for CIrcular. . "  

CHASE MACHINI' COMPANY. Boston, Mass . 

i 
and Shaped Plamond Carbon PoInts, IndIspensable for TrueIng Emery Wheels, GrIndstones. Hardened Steel 
and Paper tJalendcrRollers, DrilUng, PlanIng, Moulding, 
and Sawing Stone. J. DICKINSON,64 Nassau St . ,  N. L 

POND'S TOOLS. 
1n�i��1'ri�ag���J:� , 

h
��t:���r!�� ��fi��;���

ak��gf:���: 
good will, &c. , connected with the manufacture of MA
CHINIST ' S  TOOLS . as conductea by Mr. Lucius W. Pond 
sh,ce 1817. and will contlnue the saId bnslness at the old 
Btand , cor. Union and Exchange Sts . ,  Worcestel , Mass , 
under the name of DAVID W. POND. Successor to Lucius 
WCr�"�1;.-HaVlng assnmed the busIness mentIoned 
ahove . I SOlicIt InquIry and Patronage wIth guarantee 
i�:�hf��;;��l:Aaiied

�:II�tiJ:e��
k
fr!i-�

hi�'u:��it�U�liWE� 
AND SECOND-HAND TOOLS, ALL STYLES AND SIZES. for 
Sale at Low PrIces . Send for list of second hand tools . 
Store at 98 LIberty St ., New York, wlll be dIscontinued 
from Feb. 1, lR76 . and all sales made from manufactory . 

Respectfully, 
Sucee��nl? L�CI��W. 'POND. 

RICHARDSON, MERIAM & CO., 
Manufacturers of the latest ,mproved Patent Daniels' and Woodworth Planing MachInes, MatchIng, Sash and 

�:t�::'!'c1��ril��nfie_�a�f��n
�a�gf���: ���P�1l1s;"sr:� 

Arbors, Scroll Saws, Railway, Cut-O!I, and RIp- saw 
MachInes. Spoke and Wood TurnIng Lathes , and varIous 
���e�rl��ft:�

f
s:���'��;���flo��

c\1��Jiacfoa;:�o���� 
cesLer, Mass. Warehouse, 107 LIberty Street, New 70rk. 

I�HE UNION mON MILLS, Pittsburgh, Pa.
The attention of Engineers and ArC'llttects Is called 

to Q!lr improved Wrought-Iron Beams and Girders (pat
ented) In wlIlch the corrpound welds between the stem 
and flanges, whtch have proved so objectionable in the old 
mode of manufacturing, are entirely avoided. We are pre· 
psred to furnttlh all sizes at terms as favorable 8S can be 
obtaIned elsewhere For descrlptlve lithograph ,  address 
CarnegIe Brothers & Co "UnIon Iron Mllls,Plttsburgh, Pa. 

"UWle8t Priced 11M BE8l'." 
Do Your Own Printing! $ 3 Pre58���:�t�81f;��r:�;����' etc. 
BU81neIJ8 Men do their printing and advertis-

, and increw;e trade. Plea.eute and 
. P���lt!:af� m��:yGi�: �: two stStn(l@ for full caf.a.. 

P.:S"�"'"UPT�����'�i����d:����:t 
A M AT E U R  WO R K E R S 

IN 

Raro and FancyWoous 
Can find evcrythlng they desIre , and four books of 

Beautiful Designs. 
Send 3c . stamp for our new and enlarged Catalogue and 

price list (3d edItIon just Issued) to 
GEO. W. READ & CO., 

1R6 to �OO LewIs St . ,  foot 5tb to 6th St. , E. R . , N .  Y. �- DE CALCOMAN I .E; 
. • �; P;:�!�'����:U1l1'fl?�1��u���18dn,:

i
i� t�I��kne� 

and beautiful art, Bent po�t·p!l.id for 10 eta. tOO A8s'td l'ieLlircs, 60 ets. 'riley are Heaus, Lall(h�eal)(!8, Anlmal�, 
Birds, IUl:leets, Flowe r!,!, Aut.umn Leavlls, Comic Figures, &e. 'riley can be easily transferred to any article 80 88 to i m i tate the most beautiful pH.iuting. Ahm, 5 beautiful GEM C H RO M O S  for 1 0  eta. j S O  for 50  eta. Agents wanted. 

A.ddress J. L. PATTEN &: CO., 162 William Street. New York. 
PERFECT 

NEWSP APER FILE. 
--:0 :--

mr�:zl*�;.
h
a:l

t�::np�l:ts,
f
��s �::�

r
;��In�;'1�p

a
r�;�:d 

and price reduced . SubscrIbers to the SCIEN"TIFIC AME
RICA.N and SCIENTIFIC AMERICAN SUPPJ�EMENT can be 
s'M'Plled for the loW prIce of $1.50 by mall. or $1 . �5 at the 
? s�h

oJ ir�1d'anfimr6iV, ,���
r�ln�e. k ��:��:rr���; 

every one who wIshes to preserve th�'paper. 
Address 11 U N .N  & C O . ,  

Publishers " SCIENTIFIC AMERICAN." 

$5 to $20 per day at home. Samples worth $1 
free. STINSON & Co. Portland, Me. 

Itituttfit �tutritau. 
Second Edition of 

Wrinkles and Rocinos 
This Is the best 

BOILERTuBB SCRA
PER in use It can 
be had of Dealers, 
or we wIll send It by 
mail, prepaid , for 
one dollar per inch, 
to lit any tube from 

lIT T. V. Carpenter, AdvertIsIng .Agent. Addre 
Box 773, New York city. 

N O Y E ' l!! lYIill l'urnishingWorks 
�ml;��J����

s;rl:bl�irIR�!t�u����sIilnI:,e�a�:��s��fIr 
Plcl<s , Water Wheels, Pnlle},s and GearIng, speclall} 
adapted to lIour mills . Send for catalogue. �� 'New York. J. T. NOYE & SON, Bn!Ialo. N. Y .  

NOW READY. B U I LO E R S  Send for CatalOgue of Books. 
BICKNELL & CO.,27Warren,N.Y. TH E B E S T  I NJ ECTO R 

For LocomotIve and Stationary Boller •• 
FRIEDMANN'S PATENT. 

Useful Hints, Suggestions, and R ecipes, The NILES ENGINE. Over 13,000 Now In Use Here and III Europ. 
Throws more and botter water, wIth less steam, thaD 

any others. It has two Waterways, fixed Nozzles, and 110 
movable parts to get out of order For ENGfNEERS, 

MECHANICS, 

The LATEST and the BEST . EngIne Independent 
from boUer on the same base. 2, 4 , 6, 8 , and 10 Horse 
Power. Warranted the best SemI-Portable Engine In 
the UnIted States . Send for Illustrated PrIce LIst. NATHAN 4'. D'''lt'l::,��es�.':''��:'i�r:k. 

CONTAINS : 

FARMERS, and 

HOUSEKEEPERS
. 

The concentrated wisdom of th e practical cor
respon dents and thfl able experts who have con
tributed to 1he SCIENTIFIC AMERICAN during l ate 
year3. Also the cream of the Practical Mecba oism 
series by JOShUil Rose, together with a new paper 
on testing metals by Professor R. H. Thurston. 
Simple rules in steam engineCd:ing, besides hun
dreds of valuable trade secrets and recipes. 
Hondsomely bound and copiously illustrated, 250 
pages. Price, post· paid, $1.50 ; with SCIENTIFIC 
A MERICAN, for one year, $4 20. Address 

H. N. MlJNN� Publisher, 
P. O . Box 772. 37' Park Row, New York city. 

Niles Tool Works, 
Hamilton, Ohio. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
w. D. FRANKLIN, V, Pres't. I. I. ALLEN, Pres't 

I, D, PIERCE, see'Y. 
B A B T F O R D , O � N N .  

..... !lend for CataiGgne. 

THE HEALD & SISCO 
Patent Centrifu2'al Pumps. 

VERTICAL 4'. HO'liIZONTAL. Flt'81 Premiums at New Orlean., CIncInnati, and Ne'\\' 
York. ��rfg�Jr,;�ft'it�,1 ���d, . .  

Perfect satisfaction guaranteed. The cheapest, sImplest, 
strongest, most efilcient and popular Pump in usc, for 
f.�t;n�ffl�r

t�����r';s?�:�
r��r:,':1e:�

c 
'S��

d
A�r 

p¥?irt� very lOW, for Wrecking, Dredgtng, Irr1gatlng, etc. Illus
trated pamphlet, free. Nearly 1 ,000 reference. to actual 
customers. 

H�ltR
s gf�b'6a

,:: 
t
�g�mn'!\.�wlt.�fI��

s
N. Y. 

Portland Cement. From the best LO�M�n��"XWf:�' ClI�O�t��* �l. A Practical Treatise on Cement furnished for 25 cents. 

TOULMIN'S ELLIPSOGRAPH-Draws eilipses 
In Ink from 6-10 to 8 Inches. See ScientIfic AmerI

can, Oct. 9, 1875. Boxed, wtth lock and key I for $12 .5v, 
==m Steam Pu m p Wo rks 

b N i agara IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.-Bnerk's Watchman' .. 

fme Detector, capable of accurately contrOlling the 
motion of a watchman or patrolman at the dl!Ierent sta
tIons of bls beat. Send for cIrcular. 
J. E. BUERK, P. O. Box 97'9, Boston. Mass. 

Lorger sIzes to order. TOULMIN & CO . ,  . Lock Box 152. WashIngton , D. C, 

E8TAlJLI8lIRD 1862. 
CHARLES B. HARDICK, 

No. 23 A d a m .. S t r e e t, 

N. B.-The suIt agaInst Imhaeuser & Co., of New York, 
�a�e t�c,:g��m��e�a���ln�f¥�fi�eJ�t· & 1J�Cf�rd!�ff� 
Ing. contrary to the order of the Court, and espeela.1ly tbe 
clock wIth .. serIes of sprIngs In the cover, and marked · CO LD�·R'OLL ED 

S HAF TING . _ _ _ 

The fact that this shafting has 75 per cent greater 
strength, a tiner finish, and Is trner to gage, than any 
other In use.renders lt undoubtedly tbemos! economIcal : 
We are also the sole manutacturers of the CELEBRATED 
COLLINS' PAT. COUPLING, and furnishPulleYd ,HangerB, 
;��ilc';'�I��et�ost approved Jl1J'ifs lr£�J�tlrrM�� on 

Try Street. 2nd and 3rd Avenues, PIttsburgh, Pa. 190 S .  Canal Street , ChIcago, Ill . ..... Stocks of thIs ShaftIng In store and for sa!e by 
�¥���rA8t�A

cJ': , ��r�h��g���'lt��: Y .  
PIERCE & WHALING. MilwaUkee ,  WIs. 

FOR CHARLIE'S PRESENT, 
Get the TOM THUMB TELEGRAPH, put up In neat 
little boxes contaInIng working sounder. telegraph ap
paratus, battery, key t wires4 and cbemicals, complete, 
ready for operatIon . PrIce $3.50. wIth full dIrections. 
Can be seen In plactlcal operation at the " ScIentific 
American" office, 37 Park Row ; at Packard'S Business 
College, 805 Broadway ; and many other places . BesIdes 
telegraphIng, many beantlful experIments can be made, 
such as the magnetIc curves, electrIc light, lifting 
weights, making compasses, magnetJzlng knives. elec
tro-plating, &c . F .  C .  BEACH & CO. , makers, 246 
Canal St ' 4  near Center St. , New York . 

R 0 G E R S '  TANNATE OJt' SODA BOILER 
SCALE PREVENTIVE. JOS. G. ROGERS & CO. ,  

Madison, Ind. 
..... Send for bOOk on Boller Incrnstatlon. 

. . BROOKLYN. N. Y. 

mON PLANERS 
ENGINE LATHES.,I. DRILLS, &c. Send for PrIce tlst . 

NEW HAV.r.N MANUFACTURIN G  CO., 
.N ew Haven. Conn. fRON-N0R WAY, SWEDISH & AMERICAN IRON, 

all descrIPtlon�3t; North t..�:tES�� ��IT��ipbla , Pa . 

U p right  
Stationary Engines, 

Strong, Simple,· Safe, and Ser
viceable ! 

4, 6, and 8 Horse Powcr. 

GRIFFITH & WEDGE, 
Zanesville, Ohio. 

Todd & Rafl'erty MachineCo. 
MANUFACTURERS OF 

The celebrated Greene VarIable Cut-O!I EngIne ; Lowe's 
Patent Tubular and �'lue BOilers kPlaln Slide Valve Sta-
�I';.':i��

y 
s���t?fm��� JtYf��!�ln:,

g§�":fili::�I��� ,
oJIl�' 

Tow OakumhBagglng• Rope, Flax, and Hemp Machinery. 
Agents for t e New Haven Manufacturing Co . ' s  Machin
Ist ' s  Tools ; for Jndson's Governors and Stop-Valves ;  
Sturtevant Blowers ; and DI!Ierentlal Pnlle'y-Blocks. 
WAREROOMS, 10 BARCLAY STREET, NEW YORK. 
WORKS PATERSON, NEW JERSEY. 

DAMPER B 'B S T AND LEVER 
REGULATORS .IiiI GAGE COCKS. 
MURRILL & KEIZER. 44 Holllday St .. Balt. 

$5 a year by mail, post-paid. Send 10 cents for Specimen Copy. 
TO ILLUSTRATE AND DESCRIBE the many 5 .-TechnoIogy.-New and Useful Invention 

interesting themes and objects presented in the and DIscoverIes relatlnlj. to THE ARTS ; Improve-
GREAT CENTENNIAL INTERNATIONAL �POSITION W:�tUi'cKI�����r:t.,� Pr�������: ��: k��I���¥�: 
OF 1876, and also to meet the wants of that large r:��b�:�:,PI5���!!t��� �e�exl�lJurs��;:,�

t
1ro�uec��� class of readers who desire an increllBed supply AnImal, Vegetable. and Mlneral-wltb engravIngs. 

of Scientific In formation, particularly of the 6.-Agrlculture, Botany, and Hortlcul-
more Technical and Detailed character, we shall ture.-New and Useful Information In all branches 
issue a SPECIAL PUBLICATION, .entitled the SCI-

���I,
c
��c:r

:io����
r
,
I
*�I�n

,
s
8!rr�f, !,��ni�t����t ENTIFIC AMERICAN SUPPLEMENT, to be C P 

printed weekly during the Centennial year of �Ft[:���!�i;l�:�lon to tiltl vatlon , ropagatloli-
1876, and, perhaps, permanently thereafter. Each 7.-Rural and Household Economy.-
uumber will have sixteen large quarto pages, The Latest Informatlon concernl ng BuildIng Mate-
issued weekly, printed in the best style, uniform rIals , New and Valuable RecIpes, and a great var Ie

ty of MIscellaneous Informiltlon pertaIning to Ru-
with the SCIENTIFIC AMERICAN, but sepa- ral and Household a!Ialrs-wlth engravIngs. 
Mtely paged. 

" 
S .-Materla MedIca, Therapeutic,", 

The SCIENTIFIC AMERlCAN SUPPLEMENT, Hyglene.-Exbibitlng the progress of Medical 
in addition to the special matter pertaining to the ScIence In varIous branches ; New MedIcInal pre-

paratIons, New Health Appliance., and much In-International ExpOsition, will embrace a very terestlng InformatIon. 
wide range of contents, covering the most recent 9.-Natural Hilitory and Zoololty.-The and valuable papers by eminent writers in ALL Latest Investlgatlons . DiscoverIes, and most lnter-
THE PRINCIPAL DEPARTMENTS OF SCIENCE AND estlng Information In thIs department of ScIence . 
USEFUL KNOWLEDGE, to wit : 1 0  &; I I .-ltleteoroloIlY, Terrestrial I .-Cheml"try and Metallurgy.-Embra- Physics, Geography.-Acconnts of Interest-cing N ew Chemical Dlscover1es ,  Improvements, ing AtmospheriC and Terrestrla.l Phenomena, Tra-and Processes, with engravings. New Processes vels, Explorations and Discoveries. etc. Of WorkIng Iron, Steel , Lead,Copper, Gold, Sliver. 

and the Varlons Metals, wltn engravIngs. of New 12.-�ology and Mlneralolty.-TheLatest Apparatus, New Information, etc . and most InterestIng GeologIcal Investlgatlons 2.,...Mechanlc8 and EnglneeJ'lng.-The and Reports, and New DIscoverIes. latest and best papers upon Steam EngIneerIng, 1 3.-Astronomy.-Recent Interesting DIscover-����fil F���Y.:�¥!��il���tg.f8t��� ��i,ne::f��l'ri'�; les and Information, with Reports of AstronomIcal 
and working drawings. PhenoIDana, Progress, New Insl..ruments , etc. 

3 .-Electrlclty, Light, Heat, Sound.- TERMS :-Sclentlftc American Supple. Latest Improvements In Telegraphy Telegraph • 0 e ear post paP ·5 00 ' half year .2 50 EngIneerIng ; Improvements In Galvanlc BatterIes, men., n y , - u, � . , , .. . 
ElectrIc EngInes ,  New and Useful appl icatIons of three months, $1 .25. Three copIes ,  one year, 
Electrlclty In the Arts , wIth engravIngs. $13 .50 ; live copies, '20.00 ; ten copIes, $38.00, One 

�l���s �frl:l;�4on ��i?a��n��I��l1
tR:s

.r';a?{ w�r6 a����' ilnlf to law. 
THE !(ATIONAL Steel Tube Cleaner. 

Adopted by U. 8.  Navy. For oale by Send for 
�OcN:COMBU8TmLE STEAM BOILER &: PIPE 

aOVERllTG 
T H E  

The Most Popular Scientific Paper in 
the World. 

THIRTy-FIRST YEAR. 

Only $3.20 a year Including Postage. 

�Send 10 cents for Specimen copy. 
THE SCIENTIFIC AMERICAN, now in Its 31st 

year, enjoys the widest circulation of any weekly 
newspaper of the kind in the world. A new vol
ume commenced January 1, 1876. Published week
ly. Now Is the time to subscribe and to fonn 
clubs. 

THE CONTENTS OF THE SCIENTIFIC AMERICAN 
embrace the latest and most interesting informa
tion pertaining to the Industrial, Mechanical, and 
Scientific progress of the world ; Descriptions, 
with beautiful Engravings, of New Inventions, 
New Implements, New Processes, and Improved 
In'lustries of all kinds ; Useful Notes, ReCipes, 
Suggestions and Advice, by Practical Writers, for 
Workingmen and Employers, In all the various 
arts. 

EVERY NUMBER contains sixteen large quarto 
pages, elegantly priRted and illustrated with many 
engravings. The year's issue contains 832 large 
pages, equal to fOOT thousand book pages, at a cost, 
including postage, of only $3.20 a year to the sub
scriber. 

Engineers, Mechanics, Telegraphers, Inventors. 
Manufacturers, Chemists, Photographers, Physi
cians, Lawyers, Clergymen, Teachers, and People 
of all ProfeSSions, will find the SCIENTIFIC 
AMERICAN most u seful and villuable. Its page� 
teem with interesting subjects for thought, study, 
and conversation, and are an unfailing source of 
new and instructive information. As an Instruc
tor and Educator, the SCIENTIFIC AMERICAN 
has no equal. It is promotive of knowledge and 
progress in every community where it Circulates, 
It should have a prominent place In every House
hold, Reading-Room, and Library. 

i2fl1"" Specimen copies sent, prepaid, on receipt (;f 
10 cent8. 

TERMS OF SUBSCRIPTIONS.--POSTA GE 
PAID BY US. 

Oue copy Scieutific American, one year . . . . $3 ,20 
One copy Scientific Amerlcan, six months . . 1 .60 
One copy Scientific Amerlcan,three m onths 1.00 
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