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THE CENTENNIAL EXlIDITION.-THE CAKPBELL PlUNT­

ING PRESS. 

About 200 feet Wellt of Machinery Hall, upon a command­
ing eminence, is situatt"d the building illustrated on page 
891, volume XXXIV, which has been erected by the Camp­
bell Printing Press Company, at their own expense. On one 
floor of the building are ten of the dHferent styles of print­
ing machines manufactured by this company, the most no­
ticeable of which is the perfecting and folding press. 'I'his 
machine uses duplicate forms, and is claimed by the inventor 
to print on both sides, from a continuous web of paper, fold, 
lay away in piles, and count 80,000 copies of an ordinary 
dully newspaper per hour: a figure which will be readily 
comprehended when reduced to 500 sheets per minute, or 8t 
per second: and, as they are printed on both sides, it is equal 
to 16i impressions in each second of time. 

Our illustration shows this machine in perspective; on 
the right is seen the roll of paper from which it is fed, 
with spare rolls ready to replace the one in process of being 
printed on. From this roll, the paper passes, first to the 
upper, then to the lower impression cylinder, and thence on 
to the left sile of the machine, where it is cut, folded, and 
counted, which latter operation is recorded on the register 
shown just above the pile of paper on the front. 

When the roiary press of Richard M. Hoe was the ac­
knowledged fastest press of the world, the paper was print­
ed on one side only; it needed a second feeding through to 
perfect it, and. required as many feedels as the machine con­
taine.limptess:on cylinders, which ,in the largest size, were 
ten; and as the Ilheets from each cylinder were laid away by 
a separate tty, there was no difficulty in disposing of any 
number of sheets properly, as fast as the machine could 
print them. But when the perfecting or web press had been 
so far improved as to overcome the difficulty of preventing 
the offset of the ink, there was. a difficulty in dispoaing of 
the sheets as they came from the press. In the printing of 
a newspaper at the rate above-mentioned, the paper must 
issue from the machine at the rate of nearly 2,000 feet per 
minute; and for laying away in an orderly pile such sheets 
of paper, issuing from a machine and succeeding each other 
at the rate of 8 or 9 in a second, the ordinary fly was out of 
the question. The Campbell press not only lays the sheets 
out in perfect order, but folds them twice, thus dispensing 
with one of the most vexatious and costly (in point of time 
wasted) suffixes to the labor attaching to the newspaper 
printing press. 
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Underground Pumpln�. 

At a recent meeting of the Society of Engineers, London, 
Mr. V. Pendred, President, in the chair, a paper by Mr. 
Henry Davey, on the underground pumping machinery at 
the Erin Colliery, 'Vestphalia, was read. The paper de­
scribed what is probably the largest example of underground 
pumping engines extant. 'I'he system, which was origina­
ted by the author, may thUf� be briefly described. In the 
mine (which is 1,200 feet deep), 920 feet from the surfact", is 
placed a pair of compound differential pumping engines, 
capable of raising 1,400 gallons per minute to the surface, 
at the same time supplying power through the medium of 
the rising column to two differential hydraulic pumping en­
gines placed at the bottom of the mine, and employed in 
lifting 1,000 gallons per minute to the main engines. Steam 
is carried down to the main engines, from the surface, at a 
pressure of 701bs. per square inch. After passing through 
the engines it is condensed, and a vacuum of from 24 to 26 
inches of mercury is obtained by means of a separate con­
denser which produces at once the "acuum on the engine, 
and enables it to start to work against the full column. The 
methods of actuating the valvt"s in the steam and hydraulic 
engines were fully shown. In the latter case the valves are 
worked witbout any metallic connections, by means of II. 
modification of the differential gear. The paper was illus­
trated by detail drawings of the steam and bydraulic en­
gines, and also of the separate condenser, as well as by 
working models of the machinery 

. . . .. . 
American KaoUn. 

About II. year ago, in describing the process of manufac­
ture of porcelain, in the vicinity of this city, we called at­
tention to the fact that beds of kaolin undoubtedly existed 
in this country, and all that was required was the enterprize 
necessary to develop them. There if! every inducement, 
both in the shape of a demand for the material by potters 
and of a protective duty of $5 per tun, to attract our citizens 
to obtaining from our own resources the clay which now is 
imported from England, and, at the same time, there is the 
higher incentive of aiding in building up an American indus­
try to flupply us with the manufactured products which we 
now principally buy from France. 

Since the publication of the article referred to, many of 
our readers have informed us of kaolin beds, located in va.­
rious parts of the country; and this information has been, in 
the columns of this journal, laid before porcelsin makers. 
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The troub'e, however, with most of the native deposits is 
the impure nature of the material. To make fine porcelain, 
which must rival in purity and whiteness the famous pro­
ductions of Limoges and other French towns, the material 
must be strictly pure. Clay that is coarse and contaminated 
with metallic oxides serves well enough for opaque stone 
ware, and we have never heard that any lack of that sub· 
stance has been encountered; but it should be borne in mind 
that such will not answer for fine goods of the kind where. 
with our potters hope successful y to compete against 
foreign manufactures, at least until some one discovers an 
excessively cheap and perfect method of purification. It is 
cheaper to import the English clay, a fact obvious when it 
is considl'red that the merest admixture of ocularly imper­
ceptible iron impurities in the paste results in the finiehed 
goods be:ng blotched with ineradicpble spots, and of course 
in their ruin as first class marketable articlef!. 

Whether the large deposits recently found in Illinois will 
tum out of sufficient purity for general use, we are not yet 
prepared to say. Mines of kaolin have been discovered 
over 120 acres of Union County, Illinois, and in adjoining 
localities ; and a town named Kaolin has there been estab. 
lished. We are indebted to Mr. Moritz J. l'obschUtz, the 
owner of a large portion of the tract, for samples of the ma­
terial, and for information relative to the m ines. The kaolin 
is of a. pure white, blue, white and pink quality, and appears 
sometimes naked to the eye, and sometimes in pockets 60 to 
70 feet deep. Mr, Dobschiltz states that t.here is every 
facility for the establishment of a pottery in the vicinity. 

• .11 • 
ElectroplatlD� of Leave., Inllects, etc. 

A new and improved method of metallization of organic 
subs�ances, so as to fit them for receiving galvanic deposits, 
has been devised by M. C'azt"neuve. It is both more rapid 
and more safe for the operator than the ordinary way. The 
nitrate of silver which serves for the metallization is dis· 
solved in wood spirit, by which means a thorough impreg­
nation of the object is obtainable. After maceration (more 
or less) the object is dried through rspid agitaticn, but 
while still moist it is submitted to a saturated solution of 
ammonia gas, and thus is formed a double nitrate of silver 
and ammonia, easily reducible. Drying is then completed 
at a mild temperature, a.nd the oLject is then suspended in 
mercurial vapors and completely metallized in a few min­
uies. By this method, the a"thor says, he has obtained a 
regular layer of copper on leaves, flowers, insects, etc. 
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A UNaBLE CELEBRATION-WHAT WAS DOn IN nw 
YOU CITY. 

The people have very good cause to congratulate them­
selves over the very sensible manner in which the Centen .. 
nial anniversary was celebrated. In this city-and the same 
appears to have been the (',ase generally elsewhere-the ten­
dency to abandon the Chinese method of signifying re­
joicing by hideous noises of fire crsckers, torpedoes, pistols, 
and similar ear· splitting contrivances, and to substitute 
therefor the silent but more eloquent display of banners, 
flags, and illuminated lanterns was plainly manifest. By 
what process of election, during the early history of the na­
tion-unless we mingled ideas of Guy Fawkes' day, derived 
from the mother country, in a very uncomplimentary man­
ner with our national holiday-we were ever induced to 
adopt the fire cracker as a symbol of joy, must remain a 
mystery. Suffice it, however, that the popular predilection 
for the noise nuisance is on the wane; and we may hope, in 
each recurring holiday, to see the inherent taste of our peo­
ple exemplified by new and beautiful decorations, and all 
classes gratified, instead of a few finding pleasure in a spe .. 
cies of amusement of which the annoyance of others and 
the endangering of life and property are the too common 
results. 

Those who can recall the illuminations of New York city 
during the war, after Union victories, or her magnificent 
outhurst of patriotism, demonstrated by draping almost eve­
ry edifice ill hunting, shortly .. fter the rebellion uroke out, 
say that even these demonstrations were exceeded in grail" 
deul' I,y the display made recently in New York. For w"eks 
Pilst the dry goods storeR have been fill .. d with national flags 
by the millioll. It would set>m as if manufacturers of cot .. 
ton goodl! and delaines have, of late, made nothing but the 
stars and strives, or red, white, and blue fabrics. For th .. 
first tim e we saw an innovatioll in the shape of American 
flags of bunting, 9 and 10 feet in length, and also smaller 
silk ones, entirely printed on a single piece. It certainly is a 
curious fact that, during the immense demand for flags in the 
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r;:: war time, no one produced them in this way, and that, with � the exception of the cheaply printed affaiIs for children, there rul were no flags made except those sewn together pie� by 
511 piece. � Foreseeing the prospective demand for lanterns and � lights, for illuminating purposes, a variety of ingenious rJl contrivanct>s were devised. There were lanterns made of � pasteboard, in flower pot shape, wit,h 1101�8 eovf!rt'd over � with colored paper in fanciful designs. Inside of these, in .. � stead of a candle,was a little cup, full of a composition of tal .. 
47 low and wax, in which a wick floated. The cup had a long � handle, and was made of tin or other cheap metal. The light � emitted was equal to that of two or three candles, and the 
:;;; contrivance was far more safe than the latter. Another form ::l of lantern was a large black box which fitted on the window � sill. Each box had three or four colored disks let in aper-
60 tures in it, so that a house, having boxes at all the windows, g;: looked as if in each window there were balls or globes of ili\ colored fire. We noticed two or three ingenious devices for = holding flagstaffs at an angle in windows, which were quite 
� new, and which met with a ready sale. 
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:: Not only on the great thoroughfares, but even in the most gJl unfrequented streets, up in the windows of crowded tene­g;: menis, on the roofs of street cars, on the heads of horses, 
51 on vehiclps, on apple stands, on nearly f!verything, the � national colours appeared. \\'hethtlr it was only a penny :: paper print of the flag fastened to the dirty walls of some � rookery, or the magnificent de!\igns worked in embroidery � on the elegant mansions in the fashionable quarter, the 
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patriotic feeling was everywhere manifest. On the night 
of July S came the culmination. From river to river, 
from &rlem to the Battery, New York fairly blazed. High 
up on the topmost pinnacle of the great Western Union 
Telegraph building, an electric light threw its beams far up 
Broadway and across the rivers to Brooklyn and New Jersey. 
On Union Square, the central point, the lofty buildings 
which surround it were outlined with myriads of bril .. 
liantly colored lanterns; while just before midnight a pro­
cession of some fifteen thousand men. carrying torches, 
paraded the principal streets. At midnight the vast con .. 
course had gathered in Union Square ; and as the hour was 
reached, the thunder of a heavy gun from one of the forts 
in the harbor pealed o,·er the city. At that instant a 
myriad of rockets shot up from the square. The chimes in all 
the churches, the steam whistles of the factories, the cannon 
in the forts burst forth in a chorus of rejoicing. The music 
of the national air was played by the united. bands of a 
dozen regiments, the hundreds of members of the choral 
societies and the vast crowd of spectators joined in the 
anthem; and thus, with a celebration worthy of herself as 
the metropolis, New York welcomed the advent of a new 
century. 

• 'I .• 
DO NOT GET COOL-HEALTK KIlnS FOB THE BEASON. 

II Is this paper out of its senses 1" we can hear the reader 
exclaim, as he casts a wrathful glance at the .vagrant mer· 
cury,rambling among the nineties. II Do not get cool, when 
the sun is scorching and there is no breeze, and the pave­
ments are almost red hot f' 

Hasten slowly, good reader. We do not object to refrigera 
tion of oneself when it is done nensibly, but the trouble is 
that the majority of persO..lS throw common sense aside with 
their heavy underJarments. There is a prevalent, thouJh 
Ilone the less stupid, notion that colds, and pleurisy, and 
pneumonia, and like maladies are peculiar only to winter 
and early spring, but the facts are that it is slightly easier 
if anything to incur these diseases with the thermometer at 
.ninety, and infinitely more difficult then to get rid of them, 
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unless dealt with promptly. Therefore we believe that 
II don't get cool" is sou..d advice, for it is better to endure 
the heat while well than to endure it while sick and debili 
tated. We recently met with some of those axioma1'-e say" 
ings of the late Dr. W. W. Hall (who recently died a victim 
to a malady against the contraction of which he most per­
sistently warned others), written many years ago, but always 
timely. We have not room for all, but the substance com­
pressed into a paragraph will serve our purposes. If on 
any occasion,he says, you find yourself the least bit noticea­
bly cool, or notice the very slightest disposition to a chill 
running along the back, as you value health and life, beg:n 
a brisk walk instantaneously, and keep at it until perspira 
tion begins to return: this will seldom fail to ward off a 
summer cold, which is more dangerous than a cold taken in 
winter to all persons having the slightest teno.ency to con .. 
sumption. If you have walking and riding to do, ride first, 
because if you walk you may get overheated; and then,when 
you ride, you may be exposed to a draft. of air likely to be 
followed by a chill, a cold, llieurisy, or lung fever, which itS 
pneumonia. 

Not a summer passes but that the papers report numerous 
deaths from drinking ice water by overheated people. For 
purposes of quenclling the thirst, water not cooled to a very 
low degrtle ill much less harmful and more grateful; but if 
icy cOild watf'r be taken, tlafety liE'S only in drinking slowly 
Take one Hwallow at. a tiulE',removf' the glass from the lips, 
and (\(Junt twt>nty IIlowly before taking another. It is sur­
prifling how little water will quench th" t1nrst wIlen thuH 
drank. Soda water ill a favorite hlw"rage, aud bearfl alJout 
the same relation to cool spring water as candy does to 
bread. It doea no' slake the thirst as well as water, and, be­
sides. one is apt to drink too much of it. 

When you reach home after a day's work, tired and weak 
perhaps with an undefinable feeling of lassitude or depres­
sion, don't attempt to raille your spirits by Ilrinking ice 
water, however thirsty. A cup of hot tea may be wisely 
taken by most persons, but does not agree with all. 'fhe 
heat is of more value than the tea itself, but both combined 
act beneficially on most persons. The degree of debility and 
downward progress of the system is arrested by the warmth 
of the water and the stimulating quality of the tea, until 
strength begins to be imparted to the system. 

Never take a nap in the dayt.ime uncovered. Many lie 
down for a few moments, merely t.o gain a brief rest., with .. 
out. intending to go to sleep. Too oft,en, howev'lr, on waking 
up, a chilly feeling admonishes one that he has taken cold, 
which may be the precursor of serious illness. 

Both comfort and cIE'-Rnliness are subserved by wearing 
woolen gauze next the skin. Furthermore, this fabric pre· 
vents the sudden cooling of the body and absorbs the 
perspiration. Colds are caused by the temperature being 
too suddenly lowered. Woolen fabrics worn next to the 
person prevent this, as we have said, and at the same time 
obviate the disagreeable feeling of dampness felt when 
linen, especially, is next the skin. All garments worn dur .. 
ing the day should be removed at night and thoroughly 
aired and dried. All changetl from a heavy to a lighter 
clothing in summer should be made at the first dressing in 
the morning. It is safer to wear too much clothes than too 
little, especially for children, inyalids, and old people. 

We will relax our negative advice in one case, and then 
only in a metaphorical sellHt>: in other words, in hot weather 
keep cool. don't worry. PprsonK who allow themselves to 
"ecomt< mentally f'xhausted.by anxiety or sirain of any kind, 
are particularly liable to sunstroke. It is a foolish popuiar 
idea that this terrible malady is due to the concentration of 
the sun's rays on the head. Persons are frequently struck, 
as it ill ternled, in the night, but are more apt to be so late in 
the afternoon, when the system is depressed by the heat and 
nervous exhaustion. The way to avoid sunstroke is to order 
ontl's doings so that vitality shall not be lowered, and the 
conditions favorable to the dise&Je superinduced. A sun .. 
stroke, if not fatal, leaves the patient less able to endure 
mental or physical work ever after, and requires from him 
constant care against pulmonary disease or a second visita­
tion. Avoid worrying the brain and an undue exposure 
to the SUll, and, more important still,do not depress the sys­
tem and 'lower the bodily temperature by the use of miscalled 
"stimulating" alcoholic drinks. '1'0 sum up all in one sen­
tence: Do nothing to lower the normal bodily temperature. 
No matter how hot tIle weather, the temperature of the 
healthy body is invariable at 98°. Cooling below this is not 
refrigeration but depressien, no matter how it is produced 
and depression means loss of vitality, proclivity to disease, 
and death. 

Since the above was written, a report of the sanitary com 
mittee of the Board. of Health of this city has been made, 
in which it is said: "Sunstroke is caused by excessive heat 
and especially if the weather is • muggy.' It is more apt to 
occur on the second, third, or fourth day of a heated term 
than on the first. Loss of sleep, worry, excitement, close 
sleeping rooms, debility, and abuse of stimulants predispose. 
It is much m.ore apt to attack those working in the sun, and 
especially between the hourS of 11 o'clock in the morning 
and 4 in the afternoon, On hot days wear thin clothing 
Have as coolBleeping rooms as possible. Avoid loss ohleep 
and all unnecessary fatigue. If working in doors and where 
there ill artificial heat, see that the room is well ventilated 

II If workiJlg in the sun wear a light hat (not black, as it 
absorbs heat) and put inside of it, on the head, a wet cloth 
or a large green leaf; frequently hft the hat from the head 
and see that the cloth is wet. Do not check perspiration, but 
drink what water you need to. �eep it up, as perspiration 
prevents the body from being ·overheated. Have, wherever 
possible, an additional shade,as a thin umbrella when walk 
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ing, a canvas or board cover when working in the sun· 
When much fatigued,do not go to work, or be excused from 
work, especially after 11 o'clock in the morning on very hot 
days, especially if the work is in the sun. If a feeling of 
fatigue, dizziness, headache, or exhaustion occurs, cease 
work immediately, lie down in a shady and cool place, apply 
cold cloths to and pour cold water over head and neck. If 
any one is overcome by the heat, give the person cool drinks 
of water or cold black tea or cold coffee, if able to swallow. 
If the skin is hot and dry, sponge with or pour cold water 
over- tIle body and limbs, and apply to the head pounded ice 
wrapped in a towel or other cloth. If there is no ice at 
hand,keep a cold cloth on the head, and pour cold water on 
it as well as on the body. 

.. If the person is pale, and very faint, and his pulse feeble, 
let him inhab ammonia for a few seconds, or give him a tea­
spoonful d �romatic spirits of ammonia (hartsllorn) in two 
tablespoonfuls of water with a little sugar." 

• fl ... 

BOD BOUlUlES 01' BAD WATER. 

There is no such thing as pure water, neither at the 
sources nor anywhere else, except in a laboratory. Pure 
water, therefore, or good water, in ordinary parlance, is un­
derstood by the engineer to mean a palatable wholesome 
water, not insipid like rain water, and not foal by the recep­
tion of that class of impurities which endanger the individ­
ual health. Unpolluted water, as we have explained in a 
previous article, is tasteless, inodorous, possesses a neutral 
or faintly alkaline reaction, rarely contains in 1,000.000 Ibs. 
more than t lb. of carbon and llu lb. of nitrogen in the form 
of organic matter, and is incapable of putrefaction, even 
when kept for some time in close vessels at a summer tem­
perature. The chief causes of pollution are found in the re 
fuse fluids from factories and in animal sewage. By a re­
cent law in Massachusetts, the Board of Health of that State 
was required to investigate the pollution of rivers, estua­
ries, and ponds, by such drainage and sewage. And in the 
seventh annual report of that body we find a valuable and 
complete record, in which are included detailed descriptions 
of industrial refuse, which now, as our industries expand, 
threatens greatly to impair the purity of our water sources, 
and so react unfavorably upon the public health. 

Than some of the liquids for which there is no utilization, 
and which are allowed to contaminate running streams, it is 
difficult to imagine anything more nauseously filthy. To 
make thirty tuns of woolen cloth, for example, over eighty­
six tuns of matter composed of grease and dirt from the raw 
wool, urine, oil, glue, pigs' dung, pigs' blood, urine (second 
use), soda, common salt, soap, fullers' earth, dyestuffs, and 
alum are discharged into the nearest water courses. Cot­
ton manufacture involves the pollution of large volumes of 
water, partly by mineral, but chiefly by organic matters. 
Nearly the whole of madder dyestuff is waste. We may 
gain some idea of the extent of the pollution from the fact 
that an average factory, of 250 hands, sends out some 
600,000,000 gallons of foul water per annum, charged with 
some 1,446,000 Ibs. of refuse matter, including 42,560 Ibs. 
of arsenate of soda, containing 833 Ibs. of metallic arsenic. 
All the chemicals uSdd find their way into the stream. 
From calico dye and print works, the total impurities are 
found to be 76'2 per 100,000 parts, and, from Turkey red dye 
works, 105'7 parts. Linen and jute bleacheries discharge 
caustic soda, lye, waste chloride of lime liquor, waste sul­
phuric acid liquor, and waste carbonate of soda and soap li­
quor. Works for dyeing linen and jute contribute polluting 
liquid!! essentially the same as those produced in the calico 
industry. Silk works discharge comparatively small quan­
tities of dyes and gums. Papermakers contribute refuse 
from the dusting process, lime refuse from the treatment of 
soda, alkaline waste liquors from the boiling process, the in­
soluble part of bleaching pows-ers, the waste bleaching liquor 
(if used in excess and without due caution), and the 
drainage of the making machines. Next to the fouling of 
water by the washing of filthy rags, the discharge into 
rivers of the soda liquor in which esparto has been boiled 
is the most formidable source of pollution from paper 
mills. 

In comparison with the damage which is inflicted upon 
river waters by the sewage of towns and by drainage of tex­
tile fabric factories, the damage caused by the metal trades, 
with one or two exceptions, is quite insignificant. It con­
sists of pollution by cinders, SCOrilll, and furnace ashes, 
by acids, and by metallic salts. Iron works pollute streams in 
an insignificant degree by the water used for cooling the 
rolls, which becomes charged with tar or coarse grease from 
the bearings. The waste liquors discharged from wire and 
galvanizing works are the most intense and noxious sources 
of pollution contributed by any of the metal industries. 
The waste contents of acid baths render river water unfit 
for the support of fish life, and the free acid corrodes the ce­
ment and loosens the brickwork of sewers. In some tin 
plate works, the sheet iron, previous to receiving its coating 
of tin, is pickled repeatedly in dilute sulphuric acid ; but 
the waste liquor, instead of being discharged as formerly in­
to the neighboring stream, is concentrated in shallow leaden 
evaporators, until, on cooling, it deposits a copious supply of 
crystals of green copperas, which is sold at a small profit. 

'The mother liquor from these crystals is fortified with fresh 
sulphuric acid, and used over and over again, none being al­
lowed to go into the streams. 

The effect upon fish of a U1�mbel' of leading and potent 
polluting substancell, OOCull'ing as manufacturiug l'6tuse, 
was the subjeot of elaborate experiments in Scotland some 
years ago. The information thus obtained was of great 
value, M tlhQwing tbe de�ree oj d.U\ltJOJl.lLt which ih(J nQXi9\l1j 

matters prove fatal or are within safe limits. Goldfish and 
minnows were employed, the one species for its tenacity of 
life, the other on account of its delicate vitality. It ap­
peared that, of nitric and sulphuric acid, one part in fifty 
thousand of water killed the fish. Carbolic acid was found 
peculiarly destructive; and tannic acid, in the proportion of 
T41-00" for minnows, or ,-rfo'f for goldfish, caused death. 
Sulphate of copper was the most virulent metallic salt, a 
strong fish dying in water which contained only T'fJo Olf 
part. Other substances proved fatal, as follows: Sulphate 
of iron and of alum, nh'f; acetate of lead, Tho ; chloride 
of lime (saturated solution), nrtllO; chlorine (saturated so­
lution), Tm; iodine, �'fo; bromine, TTAoi; caustic 
potash, moo; foundry coke, 1 to; furnace cinders, Tto; 
coal tar, sIro . 

The most deadly of all contaminations is sewage, and this 
is now believed by chemists to be all but indestructible, 
being only rendered insensible in the water by being diluted 
with at least 100 times its volume of good water. Ordinari­
ly, the human stomach is apparently unaffected by water 
exposed to a considerable measure of impurities; but it be­
comes fearfully sensitive to the same waters during the pre­
valence of an epidemic. This was conclusively shown to be 
the case during the terrible cholera visitations in London in 
1849 and 1854. It may be added that the evil effects of 
much polluted water, as compared with water but little pol­
luted, which become so palpable during epidemics, cannot 
cease to exist, except in degree, when no epidemic prevails. 
Accordingly as the river waters are cleansed from the impuri­
ties which now are expected to hide themselves there, the 
general health of all living things depending on them and 
using them must benefited. 

... 1 • •  
TlIE CElfTElflfIAL EXPOSITIOlf. 

'1'he ceremonies at Philadelphia on July 4 partook of a 
national character, and in this respect they must be distin­
guished from the local celebrations which took place in 
every city, town, and village in the country. Although not 
occurring on the Centennial grounds, they were, neverthe­
less, a part of the great scheme whereby we emphasize our 
rejoicing over the completion of the first century of national 
existence, and they therefore must be chronicled with the 
history of the Exposition. 

The military parade which preceded the ceremonial includ 
ed representative militia regiments and companies from the 
different Stat'3s, the IT. S. Corps of Cadets, detachments of sail­
ors and marines, and civilian societies, making a display fully 
in keeping with the importance of the occasion. At a compara­
tively early hour, Independence Square, where the grand stand 
had been erected, became thronged; and when the formal pro· 
ceedings commenced, the crowd was estimated at over 100,000 
people. On the platform was grouped an array of distin­
guished men, such as has rarely before been seen. The Vice­
President of the United States, in the abllence of President 
Grant, presided. About him were the Emperor of Brazil, 
the Crown Prince of Sweden" Governor Hayes of Ohio, and 
the Governors of several other States, General Sherman, 
Count Rochambeau, besidE'S the Foreign CentenDial Commis· 
sions, the Diplomatic Body, and other dignitaries. The 
orchestra opened the proceedings by performing the grand 
overture composed for the occasioD, which was followed by 
prayer by Bishop Stevens, of Pennsylvania. The hymn of 
welcome to all nations, by Dr. O. W. Holmes, was then 
sung. '1'he most impressive episode of all succeeded. 'rhe 
Vice Presi(lent's announcement of what was to come was not 
audible to the vast crowd; but when the 'Mayor of Philadel­
phia stepped upon the rostrum, holding aloft a faded yellow 
piece of parchment enclosed in a simple frame, the cheer 
which arose attested the recognition by the people of the 
original Declaration of Independence. The scene of enthus­
iasm which the production of the immortal document elic­
ited baffles description. The applause became a mighty 
roar, the infection spread to the sedate dignitaries on the 
platform, and all rose to their feet and joined iD the tremen­
dous ovation. None cheered more lustily or swung his hat 
more vigorously than did His Majesty Dom Pedro II. Again 
and again the acclamations burst forth, until at last, through 
sheer weariness of its makers, the noise died away. Then 
Mr. Richard Henry Lee, grandson of the mover of the De­
claration in the Centennial Congress, received the document, 
and in a clear voice read it. The Brazilian hymn, composed 
in honor and by order of Dom Pedro, was next rendered by 
the orchestra aDd chorus, and its repetition was demanded 
by the people. A superb ode, by far the finest lyric produc­
tion which the Centennial year has brought forth, was re­
cited by its author, Mr. Bayard Taylor, and received with 
storms of applause. Lastly followed Hon. William M. 
Evart's oration, a noble address, a shade too purely intellec­
tual in character, perhaps, for tl�e average thought, but 
none the less brilliant, masterly, and able. Its nature is such 
as to forbid abstraction; but the keynote of all was that the 
Declaration created what was declared, the independence of 
a new nation. The oration terminated the formal proceed 
ings at Independence Square. 

On the Exposition grounds, the Catholic temperance foun­
tain and the Humboldt monument were dedicated with ap' 
propriate ceremonies. The attendance (in all 46,125), was 
somewhat above the average, a fact remarkable in itself in 
view of the other attractions in ,the city. Thonsands of 
visitors from New York and other cities arrived, taking ad­
vantage of the holiday, and manfully doingt;he Exposition, 
despite the almost intolerable heat of the weather. 

The Expositio� itself is now running IIoS IImoothly as could 
be desired, and the only discontented Pl!9ple are those for­
eign exhibitors who are converting the f&ir into a market by 
.5f!lling thllir .rticles. They are reqg.il1l4. llnder Presellt, 
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custom house regulations, to pay duties on an entire in 
voice before a single object pertaining thereto can be deliv 
ered to the purchaser, and this regulation they are endeavor 
ing to have abrogated. The encampment of the West Point 
cadets in the grounds has added a new attraction, and the 
morning and evening parades are attended by thousands of 
people. 

We gave last week a brief account of the 
RUSSIAN EXUIDIT 

in Machinery Hall. The principal display made by that na­
tion is in the Main Building, and no part of the Exposition 
will more richly repay careful study. Russia ill but littl .. 
known to Americans by her productions, although accounts of 
her recent achievements in industry have not been wanting. 
The opportunity here afforded. of learning something de fin . 
ite regarding the wonderful growth, notably in art itdus­
tries, the taste for which did not exist in 1851, but which 
now in Russia has reached, almost a mania, is therefore of 
the highest value. It is not extravagant praise to say that 
the Russian exhibit is superb. The silver work is Ilot ex­
celled in the entire fair. Very curious effects are produced 
by imitatbns in white silver of the Russian napkin, with 
the border worked out in such a faithfully minute manller 
that the threads can almo.;t be counted. Thel:!e napkin I:! 
sometimes form the covers of punch �wls, sometimes ap­
pear as if carelessly thrown over salvers; and so exquisite is 
their workmanship that they might easily be mistaken for 
real fabrics of linen. A peculiar Russian industry is the 
manufacture of a variety of articles from stones found in 
the Ural mountains. Malachite, jasper, and lapis lazuli are 
the materials mostly used; but there are also articles made of 
minerals quite unfamiliar in this country, such as labrador, 
rhodonite, and nephrite. V cry beautiful are tIle bunches of 
fruits carved from the various stones, the natural colors of 
which reproduce almost exactly the colors of the natural 
fruit. We have already, in a previous article, del:!cribed the 
magnificent malachite mantelpiece and vases. There are 
also numerous small tables of the same precious mineral, 
valued at from $100 to $1,000 each. A unique collection of 
fabrics come from Circassia, all of which are exquisitely 
embroidered in silk and in gold and silver. The display of 
furs is the finest in the Exposition, and some idea, of the 
beauty of the articles may be formed from their cost. A 
little bunch of sable skins, of the finest quality, is valued 
at $2,400, a lady'l!I cape of black fox fur is marked $1 ,400, 
and a cloak made of the backs of sables is valued at *2,70{). 
Some gold jewelry is exhibited, remarkable for the delicate 
shadings of color, varying from the lightest straw yellow to 
brownish red. This is produced, we learn, simply by sub­
jecting the metal to various degrees of heat. A pavilion of 
graceful form is devoted to the display of rubber goods, 
an American industry introduced recently in Russia, which 
has met with remarkable success, the product of the single 
factory making the goods amounting,it is said,to $5,000,000 
in value per year. Some handsome carved work comes from 
the government school in St. Petersburgh. The most no­
ticeable object is a peasant's chair in black walnut, across 
the seat of which lies the imitation of a towel made of some 
white wood. The handles are formed of hatchets. At the 
back of the seat is a pair of mit.tens admirably carved, and 
in the frame appears the characteristic motto in the Russian 
language: "00 slow and you will go far." 

The Russian government is represented by superb col­
lections of minerals and fossils, and of school books, school 
furniture, and other objects relating to education. Among 
the other exhibits are pianos, scientific instruments, amber, 
soap, chemicais, ladies' cloaks of velvet lined with the white 
hair of the Thibet goat, fans, and umbrellas. There is also 
a jeweled figure of St. Alexander Nevsky standing in a kind 
of shrine, which may be purchased for $3,500. 

In Agricultural Hall the' Russian display well represents 
the farming industries of the empire. There are grains of 
all kinds in sacks with glass covers and in sheaves, flax, 
wool, and dried fruits, canned goods, biscuits, wines, liquors, 
and so on through a long catalogue. The agricultural im­
plements consist only of a mower, a thrasher, and a few 
fanning mills. Russia also makes an admirable exhibit in 
the Shoe and Leather Building, showing shoe and upper 
leathers, kid boots, shoes, gloves, etc., all of fine manufac­
ture. 

For a long time it was suppolled that Russia would make 
no display at all ; but when her government concluded to 
participate, it evinced prompt energy and liberality. .4. com­
mission appointed at the eleventh hour made a list of the 
articles wanted and of the manufacturers who produced the 
best of each kind. The government undertook the payment 
of freight and insurance to and from Philadelphia, and of all 
expenses of installation. Thus, in a remarkably short space 
'of time, a thoroughly good and, in some respects, exceed­
ingly brilliant exhibit was organized. 

,. .1 • •  
Looglt.ude by Telegraph. 

The Philosophical Magazine has an article on the deter­
mination of the 10Dgitude of Cairo, from Grf'.enwich, by the 
exchange of telegraph signals, by Captain C. Orde Brown. 
The actual experiments were between Porthcurnow and 
Alexa.dria, the whole series of cables being joined direct .. 
The total length of cable was 3,222 nautical miles; 40 Men­
otti cells were used, although signals were read with 12 
oells. The mean loss of time before the signal or make 
of circuit was visible was 134 seconds, and that before 
break of current signal was 1'28 seconds, the lIlean being 
1'31 seconds. 

••••• 
TUE Society of Arts, Geneva, Switzerland, celehrated t"\; 

first century of Hs exifltpnce PJ1 June 1, 187IJ, 
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IJ[1'BOVED STEAK .JET PUJIP. 

It has been customary to cast the nozzle of the above 
named pumps in one piece with the shell of the pump : but, 
Owing to the peculiar shape and internal position of the noz­
zle, it has been found to be a difficult matter to impart a 
lImooth finish there. An undue amount of friction is thus 
opposed to the passage of steam and water through the 
pump, which impairs the efficiency of the device. 

The dev'.ce herewith illustrated is mainly intended to 
overcome the difficulty. A, Fig. 1, represents an ordinary 
elbow, such as is used with gas and steam fittings, and s dd 
elbow has the nozzle or jet pipe, 
B, screwed into it, as shown in 
Fig. 2. This nozzle is furnished 
with an ajutage, b, of a bore 
adapted to the capacity of the 
pump. Projecting horizontally 
from this elbow is a short pipe, C. 
Radiating from said elbow is the 
tube, D, whose office will presently 
appear. The above described de-
vices A, B, b, C, c, and D, after 
being fitted together in the man· 
ner shown in Fig. 1, are then 
placed in a suitable mold, and the 
shell cast around them, after 
which the core is removed and the 
body of the pump 13 complete. 

By referring to Fig. 1, it will be 
seen that the shell is composed es­
sentially of an enlargement, E. 
and a. neck, F, the enla.rgement 
being chambered out so a.s to af­
ford ample space around the el­
bow and nozzle for the pa:sage of 
water. The tu be, D, is tapped for 
the eng80gement of a screw-thread­
ed plug, J, th80t can be rea.dily re­
moved whenever it is desired to 
drain the pump, so a.s to prevent 
freezing. K and L represent, re-
spectively, the inlet and discharge 
orifices of the shell. M 80nd N a.re, 
respectively, the suction and dis-
ch80rge pipes, which communicate 
with the previously described ori-
!ices. 0 is an ordinary coupling 
th80t un!tes the projecting end of 
the pipe, C, with the steam pipe, 
P. The body, EF, with its un· 
closed nozzle, ABC, is ready for 
use almost a.s soon as it is taken 
from the mold. The coupling, 0, 
and steam pipe, P, are now 8op-
plied, 80fter which steam is turned 
on, and the 8oppar8otus then ope-
rates in essentially the same man· 
ner 80S ordinary jet pumps. An 
economy is claimed by the inven-
tor to result from the unimpeded 
fiow of steam within the nozzle, 
formed of· A and B, and of water 
around the same, which cannot be 
obtained when the parts, A and B, 
are nugh ca.stings. 

The invention was patented 
M80rch 7, 1876, by Mr, H8onson P. 
Tenant, of Newca.stle, Ind. 

CODIliED POCKET AND DBA W OlD. 
An ingenious device, patented February 29, 1876, by Mr. 

John W. Pierce, of New Bedford, Mass. , is a tool which 
may be used for a draw knife, and for all purposes required 
of an ordinllry pocket or clasp knife. It consists in a clasp 
knife, having one or more blades, one of which latter is pro­
vided at its outer end with a ring of sufficient size to admit 
the finger, 80S shown in the annexed engraving. To use the 
tool as a draw knife, the handle is grasped by one hand of 
the user, and one of the fingers of his opposite hand is in­
serted within the ring. When the blade is closed, the ring 

will extend beyond the butt of the hlmdle, and afford a con­
venient means whereby the knife may be suspended from the 
person. 

.. fl • •  
Be.llemer Steel In France. 

In an action brought by Mr. Bessemer against M. Schnei­
der, of Creusot, a decision wa.s given by the Court of Appeal 
against the plaintiff on April 28 la.st. " This decision," 
says the Bulletin of the Committee of French Forges, " ex­
tinguishes the claims of Mr. Bessemer, and is of extreme im­
portance for the whole of the French trade. Had the claims 
of Mr. Bessemer been recognized, this recognition would 
h80ve affected every maker of steel except M. Schneider." 
Bessemer steel is at present a cheap article in France, and 
this decision will not increa.se the price. 

e .1 . ..  
The Coea LeU. 

Sir Robert Christison showed recently, before the Edin­
burgh Botanical Society, that diversity of opinion had ex­
isted &mong chroniclers and travelers in regard to the eftects 

Ititutifi t �lUtri tnu. 
of coca upon those who chew it; for, while most of them 
considered that it possessed wonderful powers of sustaining 
strength under prolonged fatigue without food, some thought 
its use pernicious and dangerous, others, not only innoc· 
uous, but beneficial to health. The annual consumption of 
the leaf, by the eight millions of people along the Cordilleras 
of the Andes who use it, is thirty millions of pounds. After 
giving a description of the coca plant, and the method of gath­
ering and drying its leaves, Sir Robert gave an account of 
some experiments made upon some of his students and him­
self, in which he had found that it was both a preventive of 
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TENANT'S STEAM JET PUMP. 

fatigue and a restorative of strength after severe bodily ex­
ertion, and that it had no reactionary effect upon the sys­
tem. In reg80rd to the use of coca as a medicine, he advised 
no one to try it until something more was known about it, 
or, at least, not to make use of it without consulting a phy­
sician. He had succeeded in extracting a liquor from the 
leaf, as a more satisfactory mode of administration than 
chewing the leaf ; but he had not been able to ascertain 
whether this retained all the properties of the article. A 
similar liqlu'wI" de C(}('a was to be had in Paris.-Me4ic.(!.t and 
Slirgical Re]H}rter. 

------------.� . .  �.��----------­
American EnglnCII v.. EncU.h Engine. In Holland. 

The majority of pumping engines hitherto employed ill 
Holland, for elevating water, have been furnished by English 
builders, who have practically had a monopoly in this respect 
of the Dutch market. They now find formidable rivals in 
American manufacturers. " The Fitchburg (Mass.) Steam I Engine Company," says the Monite'ltr Indttatriel Belge,"  de­
livered its first machine in Holland six months ago, and has 
recently delivered its eighth engine in Amsterdam." i 

" This shows," continues our contemporary, " that with ' 
perseverance, profitable results may be attained, and it is cer­
tain that, if the American builders can compete advantage­
ously with the English in a country like Uolland, they will 
succeed in time, and by patient efforts, in establishing for 
themselves outlets of trade in every European market. " 

• ' I . " 
Deep DIlnlnc. 

At a recent meeting of the American Institute of Mining 
Engineers, Philadelphia, M. Julian DlSby, of Belgium, read 
a paper on the process of sinking deep shafts. The difficul­
ty to be surmounted in sinking mining sn80fts below the 
water level is to get a tubing strong enough to sustain the 
outside pressure. M. Chaudron, a Belgian engineer, finally 
solved it by constructing a tube of ca.st iron in sections with 
fianges, each section being thoroughly tested with hydraulic 
pressure. The advantages of this system are the complete 
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isolation of the water from all the workings; the durability 
of the shafting; the gr eat diminution in the cost of the sink. 
ing the shaft ; the obviation of any necessity for pumping 
machinery during the boring and nearly so afterwards ; the 
gre.ater degree of comfort to the minfOlr by the absence of 
water and the pOflsibility of traversing any number of water 
levels irrespective of the amount of water they contain. 

. 4  . . .. 
Lecture Experiment. with Gun Cotton. 

Dr. A. Vogel describes several methods of proving that 
nitrous and nitric acids are among the ga.�eous products of 

the combustion of trinitro-cellu· 
lose or gun cotton. A tuft of gun 
cotton is placed in a l80rge test 
glass which tapers to a point be· 

neath, ignited, Rni covered as 
quickly as possible with a glass 
pl8ote. The interior of the glass 
is immediately filled with the 
cha.racteristic yellowish red fumes 
of nitrous acid. When gun cot· 
ton is ignited on a. piece of mois­
tened litmus paper, it colors the 
paper red. It also reddens tincture 
of litmus, if burned in a beaker 
glass on the bottom of which is 
some of the tincture. When 
burned on a strip of moistened io­
dide of pota.ssium and starch pa­
per, gun cotton leaves a. dark blue 
spot. The characteristic test for 
nitric acid with brucine can be ob­
tained by burning the gun cotton 
in a conical test glass, at the bot­
tom of which 80re a few drops of 
water, and covering with a glass 
plate. The water at the bottom of 
the glass has a strongly acid reac­
tion and exhibits this reaction if 
phced on a watch glass in con­
tact with brucine and sulphuric 
acid. 

A curious reaction takes place 
when an ounce of collodion is 
mixed with an equal volume of 
concentrated nitric acid. The re­
!\Ction is very violent, red fumes 
are evolved, heat is generated, and 
at the conclusion of the reaction 
nothing remains in the vessel but 
cott{)n, the alcohol and ether be­
ing totally destroyed or evapora­
ted. The cotton , which now 8op' 
parently possesses a fiber, is not 
only not explosive but is almost 
totally incombustible, its character 
having been totally changed dur­
ing the experiment. 

REW DClIAIUCAL KOVEDliT. 

We illustrate herewith a new 
mechanical movement for conver­
ting a rotary int{) a vibratory mo­
tion. It is adapted for use up.:>n 
reapers, mowers,l!ewing machines, 
pumps, hammers, saws, 80nd simi­
lar 8opparatu8. 

The case c{)nsists of two circa.lar 
plates, A, attached to a hoop or Hange, B, by which they are 
kept at the proper distance 8opart. To the center of the plates, 
A, is pivoted a shaft, C, to one end of which the power is 
applied. To the shaft, C, within the case, i8 rigidly attached 
a three-armed cam, D. To the case are pivoted one, two, or 
three blocks, E. which are made t.riangular in their general 
form, and are pivoted at their angle. The third t:lides of the 
blocks, E, are turned toward the cam, D, and are notched in 
such a. way that, as the said cam revolves, each of its arms 
will strike the first arm of the block, E, push it back, enter 
the notch of said block, strike its other a.rm, and push it 
forward, so that each block will receive six distinct im· 
pulses at each revolution of the cam, D. 

) .F  

Motion may 00 communicated from the block, E, to the 
objert to be vibrated by an arm, F, formf'd upon the said 
hlock at its pivoted angle, as indicated 80t the left hand side 
of the figure, or by connecting rods pivoted to the ends of the 
arms of said blocks, a.s indicated by the pins, G, at the right 
hand side of the figure. The device was p80tented through 
the Scientific American Patent Agency, May 80, 1876, by 
M�srs. J. Jordan and George Naylor, of Salt Lake City, 
U. T. 
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IJ[PROVED 8ELJ'-DI8CKARGIlfG OOAL HOD. 

J citutifi c jmtritJu. 5 1  
Injection. oC Carhone Aeld In RheamaU.m. ened or spread. To bend the shoe, the long jaw, C, is placed 

Injections of carbolic acid have been used with benefit to within the shoe, with the end of the arm, D, resting against 
relieve the pain of acute rheumatism, by a hospital surgeon, the arm of the shoe to be drawn inward or bent, and with 
Dr. A. Scharpringer. The method is similar to that the short jaw, E, resting against the outer comer of the 
practised at St. Francis' Hospital, and consists in using an heel of the said arm of the shoe. Then, by moving the han 
aqueous Rolution, containing from three to five per dIes toward the heel of the other arm of the shoe, the said 
cent of the acid. About twenty minims of this solution are shoe will be bent or contracted. 
used at each injection in the neighborhood of the affected _ •• � • 

We ill ustrate herewith an improvement in coal hods, de­
signed to facilitate the discharge of coal into the fltove, and 
to obviate the clumsy and awkward exertirm with which eve­
Ty one is familiaT. A rock shaft, B, is journaled in bearing 
plates, D, below the bottom of the hod, and is pronded 
with a handle, E, in the rear and a crank in front. This crank 
is connected through the rod, C, with an eye, F, which lat­
ter passe!! through a naTrow slot in the hod. and is riveted 
to a sliding shovel, A. By tilting the hod and twisting or 
rocking the shaft, B, to and fro, as in.Fig. 1 ,  the shovel, A, 
!!lides back and forth under the coal, and discharge'! it 
smoothly and uniformly into the stove without spilling. 'rhe 
additional cost to a hod 10 but trifling, as all the 

joint, and the results, though not permanent, are sufficient Water Melon •• 

parts necest!ary to fit up an ordinary hod are 
shown in Fig. 3, namely, a shovel, A, formed of 
one half pound of No. 17 sheet iron, and one half 
pound of malleable iron castings, B C D  E F, coat­
ing in all about ten cents. The invention is a 
cheap, simple, useful, and apparently practical 
one. It adds but imperceptibly to the weight of 
a hod, and does not interfere with the holding 
capacity of the same. It is attachable to any of 
the hods in use, and does not destroy the utility 
of tIle hod even if the devices bee .me broken. 
It avoids battering the end of the hod, and dis­
penseR with the rear handle. It does not soil the 
hands while operating the hod, and its attach­
ment to tIl e  hod involves no change in the sllape 
of the latter which would prejudice its popular­
ity. 

Patented tl l fough the Scientific American Pa­
tent Agency, February 9, 1875, and March 16,  
i8i5, by Edward W. Byrn, 309 C street, N. W . ,  
Washington, D .  e .  Correspondence i s  solicited 
with manufacturers with a view to effecting a 
sale or manufacturing on royalty. 

. � .  
I.PROVED WRENOH. 

Mr. Wilbur J. Squire, of East Haddam, Conn . .  
has patented (March 14, 1876) through the Scien­
tific American Patent Agency, a novel form of 
wrench, engravings of which are given here­
with. The jaw head, A, is constructed with a 

circular base, B, and a circular groove, C, on each 
side, also with pin holes, D, in the base. The 
handle is made in two parts longitudinally, which are grooved 
t.e> receive the base and have a curved flange, E, to fit in the 
grooves of the head and secure it when the parts are fas­
t.ened by screws, F. The parts of tht' handle are also grooved 
to receive the stop pin, G, and the spring, H, which are used 
for fastening the j aw head. These are notched to let the 
thumb studs, I, project. tlUfficiently t.e> pull the pin back for 
releasing the jaws. The latter are dovetailed on the inclined 
forks. L, of the head. to slid,. forward and baekward HO as 

: I I  
'-r - - -r 1  I , I I 
I ,  
I ,  
I 

to be adjustable for different sized nuts. The disk-headed 

crew, M, is notched in the jaWl!l and screwed)n the head 
5:> as to work the jaWl!l backward and forwaTd. 

to relieve the patient temporarily. In regard to this species Mr. George R. McKee, of Georgia, writes as follows: 
of medication an important question arises, and it is this : " We do not market more than one third of the melons 
Does the relief COUle from the water of the solution, or from that we can produce, the balance being virtually wasted. 
tl ... r-ontRined Rrid ? When it is remembered that a large

' 
It is with a view to utilizing this wasted crop that I request 

the subject continlled." 
To this, the Maryland Fwrmer replies: 
" There has been so little done in this direc­

tion, and so little experience had, that we can 
only give our own opt'lrations. We peeled off the 
rind, took out the seeds, and then crushed the 
melons in a cider press, squeezing out the juice : 
then boiled and evaporated it, in the same way as 
we do the sap of maple or the j uice of the sor­
ghum, and each operator will know when he has 
boiled it to the consistence or thickness desired ; 

'�iii@;",o:=-_=_=_=_� .. C::::iii��:""",", i� ��� t���k 
it

p:���v:; :t::�:n
h:!:l��l�n�e_ 

R � comes granulated, or " sugared off," as they say 

E 

'i1§JIulJ �QID (j?J in the maple sugar works, w-hen sirup is cOllver-
P ted to sugar. 

BYRN'S SELF-DISCHARGING COAL HOD. 
number of eases have been reported in which water alone 
proved sufficient to relieve paroxyllml! of pain for a short 
time, it would seem that our knowledge of the effects of 
hypodermic mt'rlication is by no means complete, and that 
further observations are necessary in t.his direction.-Nefo 
York Medical Jou1'1ud. 

.. .  11 • 
IJ[pBOVED TOOL J!'OR BENDIlfG HORSESHOE8. 

Mr. William Ra.y, of Poplar Post, Ohio, has invented a 
tool forRtraightening and bending horseshoes, of which Fig. 
1 is a side view, shown in position for straightening a shoe. 
Fig. 2 is a. side view of the same, shown in position for bend­
ing a shoe. A and B are the two handles of the tool, which 
are pivntt'rl together in a manner similar to a pair of pinch­
era. Upon the forwRrd end of the handle, A, is formed a 

long jaw, C, which is curved outward, and its end is notched 
to cause it to take a firmer hold upon the edge of the shoe. 
Upon the middle part of the inner or convex side of the jaw, 
C, is formed a short ann, D, projecting at right angles, or 
nearly at right angles, with the jaw, C. Upon the forward 
end of the other handle, B, is formed a short jaw, E, which 
is curved inward, and has teeth formed npon both its iLner 
and outer sides, to cause it to take a firmer hold upon the 
end or heel of the shoe. 

In use the tool is placed between the ends of the shoe, 
with the end of the long jaw, C, resting against the inner 
edge of the shoe between the first and secol:d nails, or 
thereabout, and the short jaw, E, resting against the inner 
comer of the end of the shoe, &8 shown in Fig. 1. Then. by 
drawing th ... handlflll. A B, II.part. the shoe will be straight-

" We can give our readers another useful hint 
for utilizing their surplus water melons. It is 
this : Last year we saw some Virginia farme"ll 
feed water melons to their milch cows, when they 
came up at ni2'ht, with very good effect, by in­
creasing the quantity and improving the quality 
of their milk. In other instances we have seen 
t.he good results of feeding Cows sound water 
melons ; after standing in the stall OT yard over 
night, they eat melons with avidity In the mom. 
ing. " 

. � .  
NE W  DTHOD OJ!' .OLDIlfG OYLIlfDEB8. 

The method ordinarily employed for hardening 
the surface of cast iron cylinders consists in cast­
ing them in iron molds with thick sides. Besides 
possessing a large number of other disadvanta-

ges, this system does not allow of deep tempering, since the 
mold itself heats very rapidly and does not serve to cool the 
cylinder cast in it. The method devised by M. A. Tuck, of 
Donawicz, Austria, says the Bulletin du Musee, and in which 
water is employed to cool the cylinder, allows of continuing 
the cooling process as long as is desired, and of carrying the 
temper as far into the interior of the cylinder as the Bame is 
generally possible by outside refrigeration. 

This result is obtained by a circulation of water outside 
the mold. The shell, f !, or rather the part of the same 
which surrounds the body, a, of the cylinder to be tempered, 
hIlS double sides, so as to receive the water; the trunnions, b, 
have single sides. The interior envelope, that is to say, the 
real mold, ! is of thick boiler plate. Its joints are welded. 
and it is provided with strong welded rings of wrought iron. 
This mold is placed vertically and surrounded by a cylindri­
cal cover of wood, g, the heads of which are made water­
tight. As shown in the engraving, the tube, i, leads the 
water into the lower part of the mold, and the wateT enters 
by the openings, h, becomes heated, rises, circulating be­
tween the envelope, !, and the wooden wrapper, and leaves 
by the tube . k, at the upper portion. The trunnions, b and 
c, of the cylinder, which are not to be tempered, are east in 
molds, e and d, and in earth. placed with great care so &8 to 
prevent any possible contact of the molten iron with the 

water. The molten metal is conducted in the ordinary man­
ner by a conduit, E, which terminates at the lower portion of 
the lower trunnion, e. In the same way as the cooling can 
be regulated by the length of the water circulation, so can 
its intenlity be varlNl by regulating the te'U1)6rature of the 
water used. 
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rFor the SCientific American. ] 
FACTS AND FIGURES CONCERNING THE EARTH AND ITS 

ATIIOSPHERE. 

It has recently been to me a matter of surprise that there 
are no p ublished analyses of the atmosphere in the United 
States. or indee:! in America,by an American. It is not that 
any notable difference is observable in the composition of 
American air, as compared with that of Europe, but because 
the intimate relations of the atmosphere t'l health and climate 
are assuming daily a more universally acknowl _dged impor­
tance. 

A little more than half a century ago, Lord Cavendish be­
stowed his unsurpassed experimental skill upon the problem, 
to the extent of making five hundred determinations of the 
percentage of oxygen. With methods which now appear en­
tirely inadequate, he finally settled upon the number 20'833, 
as expressing the average. The best mean result of the 
present day is 20 '95, a little more than one tenth of one per 
cent over the number obtained by Cavendish. And yet Lord 
Cavendish could not satisfy himself that his experiments 
showed any difference between the air in London and in the 
country. Sufficient is now known to render it probable 
that the air in no two contiguous places is precisely the 
same. \Vith all the mighty apparatus of winds and moun­
tains, of diffusion and changes of temperature, the homoge­
neous mixture of the constituents of the atmosphere is never 
perfectly achieved. * The difficulty is better understood 
when the vast quantities of matter involved are considered, 
quantities not adequately realized when hundredths of one 
per cent only are discussed in the analytical results. I could 
not lay my hand upon these figures in a convenient form ; and 
after calculating them from the best data available, the 
thought occurred of giving them a permanent form. 

In his " Meteorology, " Sir John Herschel states that,if the 
diameter of our globe be taken as 7,926 miles, the weight of 
the atmosphere is 11 '67085 trillions of Ibs., or, making allow­
ance for the space occupied by the land above the sea level, 
11xtOI8, that is, 11 trillions of Ibs. A little closer approxi­
mation can be obtained by using the most recent determina­
tions of the earth's dimensions. These are as follows : 

Polar radius In feet,. 

Bessel . . . . . . . . . .  20,853,662 
Airy . . . . . ' . . . . .  20,853,810 
Clarke . .  , . . . . . .  20,852,429 

Equatorial radius In feet . 
20,923,596 
20,823,713 
20,923, 171 

According to the last named authority, the equator also is 
elliptical, its major axis being 41,852,700, and minor axis 
41,839,944 feet. Taking Clarke's figures as a basis, the 
volume of the earth is 38,239 '43xl018 cubic feet. By com­
bining the results given above, we obtain 41,707,268 feet for 
a mean polar, and 41,846,980 for a mean equatorial diameter, 
and for the earth's mean diameter 41,777,124 feet or 7912 '36 
miles. If the earth's volume be calculated as a spheroid,on 
the former supposition, it amounts to 38113 '3084x1018, or 
t.rillions cubic feet : if a sphere, to 38178 '1xl018 cubic feet 
which is 64'79xl018 cubic feet in excess over the former 
somewhat more exact calculation. Accepting the latter 
number,however, as sufficiently correct for our purpose and 
much more convenient in the following calculations, we ob­
tain for the volume of the earth 259,350 '52 millions of cubic 
miles, its surface 190 '68 millions of square miles, or 5483'lx 
1012 square feet, or 7895 '68 billions square inches. Multi­
plying this figure by the average pressure the atmosphere 
exerts at 32° Fah. on every square inch of surface at the 
level of the sea, or 14'7304 pounds avoirdupois, we have a re­
sult not widely different from that given by Herschel, 
namely : 11 '63065x101 8 pounds, or 5192 '5523xl012 tuns. 

If we assume that the weight of the atmosphere is ap­
proximately 11x1018 lbs. , the weight of that portion of it 
displaced by the elevation of the continents is 630,658 bil­
lions of lbs. In fact it is not so much ; it is 125,238 billions 
lbs. This calculation is readily made by recurring to the 
mean hights, obtained by Humboldt and other eminent geo­
graphers, for the elevation of the continents above sea level. 
We shall have, putting the results in tabular form : 

Surface of Area In square As calcu-m iles latcd 

EU1'ope a -; mlllions I 670 (eet I 
����h Atncrlc� ) it, : : 1 1 , �.� : : f\ont.h AmerIca ) I Afl'lca 1 \ ' 5 " 1, 600 . .  
Australia :-l H 500 . ,  
Land 51 " 
Water 145'68 " 
�;arth ___ -'-1

_
1!16 · ti8  . .  

Mean Elevation. 
As spread 

over ent1rt� 
continental 

arca 

�5'!JIl fee t l  
�':l3 ' "  
2:J1 '17 . .  

300'78 . . I 
llr�:�i : :  I 

I 

As spread 
over earth ' 8 

surface 

1 ! ' !12� 
!�J "4O"l u 75 '50:1 . ,  
9:1' 55:1 " 

7 " fi27 , .  

2AA "00N • •  

It will be seen from the above that if the excess of land 
in America above sea level were spread over 51 millions of 
square miles, the mean elevation of the continents would be 
increased 291 feet, and, if over the surface of the globe, 75 
feet. The mean elevation of the continents is 1,11 1 feet, 
and that of the entire earth's surface 288 feet. 

From these figures, we can readily obt.ain quite a close ap­
proximation to the true weight of the earth's atmosphere. In 
the first place the weight of that portion resting upon the sea is 
found and added to that resting upon the continents, which 
gi ve us a correct total. The pressure on each square inch of 
the sea,at 32° and at mean barometric pressure,being 14'7304 
Ibs. , the corresponding weight of that portion of atmospliere 
is 8'61475x1018 Ibs. At 1110 '67 feet of altitude the barome­
ter stands at 28'755 inches and represents a pressure of 
14·119 1bs. The corresponding weight is 2 ·89067xl018 1bs. ; 
11 '50542 trillions of Ibs. , then , is the total. Or, in the 
second place, the entire surface of the globe, at a mean ele­
vation above sea level of 288 feet, may be multiplied by the 
mean pressure at that altitude. 'fhis, at a barometric hight 

,of 29 '072 inches, is 14·5631 1bs. The result is 11 '503461 tri!-
• In geLeraJ the constitution of the atmoaphere Is regarded as constant, 

beca '"". after the removal of Its carbonic acid and water, the proportion 
between the oxygen and n trogen Is almoat Invariable. 

Ititufifi t �tutri tnu+ 
lions of Ibs., very slightly differing from that given above. 

The weight of a cubic foot of air at standard pressure and 
temperature being 0 '080066 lb., we get from the weights pre­
viously found 142 ·64xl01 • cubic feet or 142 '6166xl018 cubic 
feet for the entire volume of the atmosphere. This result 
is best understood by calculating the thickness of the envelope 
which such an atmosphere would form around the globe. It 
would be either 25,982 or 25,978 feet,according as the former 
or latter number is taken as representing the true volume of 
the atmosphere. A simple way of arriving at the thickness 
is by finding the relative hights of a column of mercury and 
a column of air at mean temperature and pressure. These 
would evidently be as the relative weights, which are as 1 to 
10,513,t, and the corresponding hight of the atmosphere is 
26,214 feet above sea level . 

At an altitude of 288 feet, the hight of the barometric 
column is 29 '672 inches, and the hight of the atmosphere, 
above the mean elevation of the continents,25,996 feet. Lu­
bricating 288 feet from 26,214, the difference, 25,926, is less 
than the former numbers. This is to be expected from the 
increase of density as we go towards the earth's surface. 
The mean of the three values is 25,985 feet, and represents 
very nearly the actual hight of the atmosphere of uniform 
density. This is 415 feet less than five miles. The very care­
ful experiments made to determine the earth's density have 
shown that its weight cannot be very far from 5 '56 times that 
of a globe of water of equal bulk,and this would be 5900'8681 
trillions of tuns. As the atmosphere weighs 5134'5 billions 
of tuns, the weight of the latter is to that of the former, as 1 
to 1,149,000. Their relative volumes are as 1 to 267. If the 
relative weights and volumes are represented by circles, the 
diameter!' of the circles in the first case are as 1 foot to 
1,071 feet, and in the second, as 1 foot to 16 '35 feet 

When we come to calculate the amounts of the many va· 
rious bodies which make up the atmosphere, the variations 
in the results of the observers, depending in part upon the 
different methods of analysis employed and m part upon the 
actual variations in composition of the specimens of air ana­
lyzed, present us with a long array of figures to choose from. 
Besides the four principal constituents of the atmosphere, 
there are various compounds of nitrogen and oxygen, of car­
bon and hydrogen, of nitrogen and hydrogen, of hydrogen 
and sulphur, of hydrogen, nitrogen, and sulphur, to say 
nothing of salts of chlorine, sulphuric acid, nitrates, etc., 
diffused throughout the atmosphere by processes of combus­
tion and evaporation, or set free by the agency of decay and 
putrefaction. It is only through its great complexity of 
composition that the atmosphere is qualified to discharge 
the multitude of services required of it by the vegetable and 
animal kingdoms, and in the general economy of the globe. 
We may fairly assume,from the vast accumulation of the re­
sults obtained by many eminent analysts, that the volume 
of oxygen in the atmosphere rarely exceeds 21'1 per cent or 
falls below 20'1.  But the range of variation actually falls 
within extremely narrow limits ; and if the oxygen either ex­
ceeds 20'99 per cent, or faces below 20'9 per cent, there is 
reason to look for accidental circumstances modifying the 
average composition. This was strikingly shown by the 
100 analyses of the air of Paris made by Regnault, the oxy 
gen percentage varying from 20 '913 to 20'999,giving a mean 
of 20'96. Of 9 specimens of air from the neighborhood of 
Lyons, 30 from Berlin, 10 from Madrid, 23 from Switzerland 
15 from the Mediterranean, 5 from the Atlantic Ocean, and 3 
from South America, the extremes were comprised between 
20 '908 and 20 '998 per cent. 

It may seem of little consequence that the amount of oxy­
gen should be diminished by one tenth of one per cent, and 
it would be, were not the loss in oxygen replaced by other 
and generally less beneficial ingredients. Many curious facts 
have be:lll ascertained from a close observation of these 
cllanges in composition. The younger De Saussure, who de­
voted many years to this work, established the fact that the 
amount of carbonic acid in the atmosphere during the three 
summer months was considerably greater than that in De 
cember, January, and February, the relative amounts being 
as 100 to 77. From multitudes of determinations continued 
during fourteen years, he concluded that tIle ordinary range 
of variations in the volume of carbonic acid was included 
between 6 '2 and 3'7 part.s in 10,000, and that 4 '9 l'arts in 
10,000 fairly represented the mean. A similar remark ap 
plies to the extreme multiplication of t.hese carbonic acid de­
terminations as to those of oxygen : that single experiments 
are often quite at variance with the general results, and that 
the analyses must be repeated until the laws affecting the 
composition of the atmosphere are established beyond doubt. 
What, for example, could be more surprising than the fact., 
indicated by many experiments, that the percentage of c �r 
bonic acid ahout t.he tops of mountains is greater than at 
their feet : and this, too, notwithstanding carbonic acid 
is more than half as heavy again as air, so powerful 
appears to be the agency of plants in decomposing the 
carbonic acid near the surface of the ground and replacing 
it by a corresponding amount of oxygen ? The solution of 
carbonic acid and its precipitation upon the ground dissolved 
in rain likewise assists its removal. During calm weather 
the atmosphere appears to contain more carbonic acid at 
night than in the day ; but wIlen disturbed by violent winds, 
causing a down rush from the upper strata, the percentage 
of oxygen at the earth's surface ma.y temporarily undergo an 
increase much beyond the average. 

One of the principal sources of the increase of carbonic 
acid in the atmosphere is the process of respiration by ani­
mals. If the number of respirations by ar a,iult be reckoned 
at 15 per minute, and an average amount of 32 cubic inches 
of air is expired, containing 4t per cent of carbonic acid, 
there is thrown into the atmosphere daily by each individual 
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about 20 cubic feet of this gas. The population of the globe 
would annually increase the volume , of carbonic acid 
7,3�0,000,000,000 cubic feet, and diminish the oxygen by the 
same amount. This again would at least be doubled by the 
respiration of the lower animals and by the agencies of decay 
and combustion. The volume of the atmosphere is 968,870, 
000 cubic miles ; and of this, if four hundredths of one per 
cent be taken as the average volume of carbonic acid,387,5tO 
cubic miles consist of the latter. If 20 '96 per cent is the 
mean for oxygen, it amounts to 203,076,600 cubic miles. 
About 100 cubic mileE\ of carbonic acid are annually added 
to the atmosphere, at which rate the amount of carbonic 
acid would be doubled in 3,731 years and all the oxygen con­
sumed in two million years, were not the carbonic acid de­
composed by vegetation in an inverse proportion. The 
weight of a cubic foot of carbonic acid is a little more than 
one tenth of a pound, and of a cubic mile about eighty and 
a half million of tuns. The total amount of carbonic acid 
in the atmosphere is three billion tuns, containing 27 '28 per 
cent or 851 '870 millions of tuns of carbon. The computed 
area of the coal measures on the earth's surface is 260,000 
square miles, with a present annual production of 250,000, -
000 tuns of  coal. If  75  per cent of  this coal i s  estimated 
as carbon, the amount of carbonic acid in the atmosphere 
would be doubled by burning this amount of coal annually 
for 4,500 years. The total amount of coal is 4 '83 billions of 
tuns, which,if burnt, would increase the amount of carbonic 
acid in the atmosphere four and a half times, or raise its per­
centage to 0'18. This percentage is smaller than is fre­
quently present in the air of crowded rooms like theaters, 
and which people endure, at least for some time, without 
serious consequences. If all the coal of the carbonaceous era 
were formerly a part of the atmosphere, the earth need not 
necessarily have been untenantable by air-breathing animals. 
These results appear surprising until we reflect how small 
a portion of the earth's bulk is made up of carbonaceous de­
posits. TIlC whole annual production of coal would make 
a bar 12 feet square passing from east to west through the 
earth's center. But if spread over the earth, it would amount 
to 0 '015 cubic inch for each square yard of surface, hardly 
enough, when rubbed over a square yard of drawing paper, 
to fairly blacken it. The entire bulk of the coal measures, 
even when estimated at double the available amount o f  
coal now known, probably does not exceed 450 billions of 
cubic feet, which would form a layer about an inch thick 
over the earth's surface. 

But a vast amount of carbonic acid is locked up in the 
earth's strata, combined with various bases, more especially 
lime and mngnesia, forming immense deposits of limestone 
and dolomite. If this carbonic acid at one time formed a 
portion of the atmosphere, its bulk must have been prodi­
gious. A very thin stratum of carbonate of lime, when de­
posited. would yield as much carbonic acid as the atmos­
phere at present contains. It would require but a thin pelli­
cle, a whitewash of 0 '136 inch in thickness over the whole 
surface of the globe. A similar layer of pure limestone, 
28'37 feet in depth, would double the weight of the atmos­
phere. 

The thickness of the stratified rocks extending upward 
from the Potsdam formation probably averages as much as 
38,500 feet, of which three eighths or 14,500 feet may be put 
down as limestone. This is equivalent to 140 millions of 
cubic miles of limestone rock, weighing 1 '55 trillions of tuns 
and containing 682 billions of tuns of carbonic acid. This 
would be to the weight of the earth itself as 1 to 8,652, aIlI1 
would increase the weight of the atmosphere 133 times. 

ALBERT R. LEEDS. 
.. II I . 

The "Wonders of' the Deep. 

In her scientific cruise of three years and a half, the Chal­
lenger steamed and sailed 68,930 miles, crossing both the 
Atlantic and Pacific-the former several times. The deep 
est soundings were 4,575 fathoms, in the Pacific, between 
the Admiralty Islands and Japan ; and in the Atlantic 3,875 
fathoms, ninety miles north of the island of St. Thomas, in 
the West Indies. We have noticed the principal movements 
of the expedition from time to time. Its return to England 
has revived public interest in the work of Professor Wy 
ville Thomson and his associates, and many interesting de 
tails concerning it have appeared in the English journals. 
Many curious crabs were brought home. One very odd spe 
cimen, which came to the surface only at night, is described 
as having a head which is nearly all eye, and a body so 
transparent as to render visible all the nerves, muscles, and 
internal organs, while another more lobster-like creature had 
no eyes at all. Near Amsterdam Island, in the South Indian 
t'cean, the ship encountered a belt of gigantic 'Seaweed, of 
which single plants are said to attain a length of a thousano 
feet and a thickness equal to that of a man's body. A gale 
of snow, to which the vessel was exposed in the Antarctic 
Ocean, consisted of exquisite star-like crystals which burned 
the skin as if they were red hot. The history of the expe 
dition abounds with similar unique experiences. 

"4 � • • • 
Indelible Ink without Silver. 

Mr. A. J. Foose, of Del Norte, Colorado, sends us the fol 
lowing formula for an indelible ink without the use of ni 
trate of silver, which, he maintains, is thoroughly efficient 
and capable of resisting the action of freezing and thawing 

No. 1. Extract of logwood, 1 lb. ; water, 1 gallon. No 
2: Sulph. prot. 'of iron, 4 ozs.; water, 4 0zs. No. 3. Sulphu 
ret of potassiulll, t oz.; water, 2 ozs. 

After dissolving the logwood by boiling, add No. 3 to No. 
2, until the iron assumes a black color ; then add this com­
pound to No. 1, and boil a few minutes. Add cyanuret of 
potassium, t oz., which fixes the color. For ink, add gum 
and alcohol ; for dyes, add grease. 

© 1876 SCIENTIFIC AMERICAN, INC.



PRACTICAL JrlEClLU'ISJ(, 

BY JOSHUA ROSE. 
SECOND SEEIES-!'fumber VII . 

PATTERN �IAKIN() . 
From the appliancQs for turning work between the centers, 

we pass to those for holding work independent of the back 
center of the lathe by means of chucks, the name by which 

j' Io. 51. 
J 

such appliances are generally known. 
Fig. 51 is a back view of a face plate, 
to which work may be held by screws ; 
the usual method, however, is to 
screw to the face plate a disk of wood , 
and then to true the wood across the 
face and on the diameter. The work 
is then fixed to the new surface thus 
obtained. Many good purposes are 
served by the intervention of the disk 
of wood (or chuck, as it is usually 
termed) between the metal plate and 
the work. For instance, it is a guard 
which effectually prevents the turn­
ing tools from touching the metal of 
the face plate. It supports the work 
(being nearly of the same size) when 
required, and obviates the necessity 

of having more than three or four face plates of metal. Its 
surface is readily made to conform to the shape of the work, 
and furthermore it is very readily trued up. When we have 
to deal with large sizes, a mere disk of wood will not serve, 
as it will be too weak across the grain : and here it may be 
remarked that the work often supports the chuck, and there­
fore we should 11.1 ways, in fixing, make the grain of the work 
cross that of the ehuck, because the centrifugal force due to 
the high velocity is so great that both the chuck and the 
work have before now been rent asunder by reason of the 
non-observanee of this apparently small matter. When it 
is considered that the chuck has not sufficient strength across 
the grain, battens should be screwed on at the back ; but a 
chuck so strengthened will require truing frequently on ac­
count of the strains to which its fibers will be subjected from 
the unequal expansion or contraction of its component part.s. 
Fig. 52 shows the back of a chuck strengthened by the bat­
tens, A A A 

.l')�5Z. ��� 1 1 11 ,1 I 1\ t I' I \ \ ! \ \ 
��::..����--@� �� ����/� 1 \  

Another method of making a chuck is  shown in FiO'. 53. 
I t iii considered superior to the former from its greater abili­
ty to resist outward strains in every direction, while the 
strains to which it must necessarily be subject, from varia­
tions of t '�mperature and h umidity, are less than in the for­
mer. It will also be found that it can be trued with greater 
facility, especially on the diameter. as the turning tool will 
not be exposed to the end grain of the wood . '1'0 make one 
of these chucks about 2 feet in diameter, we proceed as fol­
lows : Procuring two bars for the back, say 4x2 inches and 
2 feet long, we plane them all over; then in the middle of 
each we cut out the recess (shown at A in Fig. 53) to a depth 
eq ual to hal f the thickness, the width of the recess being 
equal to that of the bar ; this process is termed half clleck-

��:==J 
ing. 'Ve next fasten these bars toget.her by gluing and 
s·!rewing them at the center, driving the screws tightly home 
while the glue is w.um. Upon the cross thus formed, we 
s uperpose the segments shown in the front view of Fig. 53, 
at B B B ;  these may be of almost any thickness, say from t 
to 1l inches. They should be planed on the back and should 
not extend to the center, but leave an open space (a1 shown 
in Fig. 53, at C) of about 4 or 5 inches. This opening can 
be filled, if desired, by screwing on a square piece. If the 
segments were carried to the center, they would be too weak 
to bear a scrllw near that point ; and again in large chucks, 
we very seldom require to �se the part about the center. 
Chucks of very large size, that is to say, from 4 feet upwards, 
will require more support than is afforded by the four arms 
of the cross. Three bars can be put together, so as to give 
six arms, which will answer probably for a 6 or 7 feet chuck. 
l�or still larger sizes, it is necessary to cast a strong circular 
plate to form the middle of the chuck, and to then bol t the 
requisite numb�r of anns to it. This strength of the chuck 
will of course depend upon the number of arms and their 
depths ; and linless the chuck is very substantial, a diflicul-

Ititntifi t �mtritan. 
ty will be experienced in turning. on account of the tr emor. 
A chuck having the middle of iron and the outside of wood, 
supported by arms, is shown in Fig. 54 

In shops where the size of the work necessitates the em­
ployment of chucks of so large a diameter, a special lathe is 
of great advantage, because a lathe having an elevated b�d 
is so tremulous and shaky ; while those having large solid 
heads are too cumbersome, and are not beltf·d to run at a suf­
ficiently high rate of speed. In such cases. the arrange­
ment shown in Fig. 55 is an excellent one. A represents a 

lathe head bolted firmly to two uprights, B B, which are 
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firmly fixed to the joists, C, and to the flooring at D. right 
over and upon the joists supporting the flooring, or else upon 
beams provided for the purpose. By this means the work 
may, if the lathe head is fixed midway upon the posts, B B, 
be as large as the space between the ceiling and the flooring 
will admit, a movable tripod rest, such as shown in Fig. 47, 
being employed for a tool rest. 

'4 411 • 
Proportions 0" Bolt. and Nuts. 

In reply to several of our correspondents, we give below a 
table of the standard sizes for the heads of bolts and of nuts, 
including the pitches of the threads and size of tapping 
holes : 

Diameter Thrcad. per 
of bolt. Incb. 

t 20 
� 18 T6 

* 16 

1\ 14 
t 13 

-h 12 
i- II 
t 10 
t 9 

1 8 
1-1 7 
1t 7 
1t  6 
1 t  6 
1il- 5t 1t 5 

lt 5 
2 4t 2t 4l 
2l 4 21- 4 
3 3t 
3t 3t 
3t 3t 
3t 3 
4 3 

Size of tap-
ping hole .  

0 185 
0 '240 
0 '294 
0'344 
0 '400 
0 '454 
0 '507 
0 '620 
0 '731 
0 '837 
0 '940 
1 '065 
1 '160 
1 '284 
1 '389 
1 '490 
1 '615 
1 '712 
1 '962 
2 '175 
2 '425 
2 '628 
2 '878 
3 '100 
3 '317 
3 '566 

Size acro •• 
facets of head 

or nut. 

t 
-H tt -H 
t 
it In 

1t 
IT\-
1t 1H 2 
2T\ 
2jj 21�1I" 2t 2M-
3-1 
3t 
3t 4t 
4t 
5 
5f 
5t 
lit 

Deptb of bead 
or Dut . • 

1 

t 
h 
t 
T\ 
t 
-/6 
t t 
t 

1-1 
lt 
1t 
1t 
It 
1t 1t 2 2t 
2t 2t 
3 
at 
3t 
3t 
4 

For cast iron work, the tapping holes may, for sizes of 1 
inch and less, be d'rilled to well clear the given sizes. 

'4 U� .. 
THE two thousandth locomotive was recently completed 

at the London & Northwestern Railway Company's works 
at Crewe, England. The occasion was celebrated by giving a 
holiday and a day's pay to all the workmen, some 6,000 in 
number, and a banquet, which was attended by the directors 
of the company, at which were exhibited specimens of the 
different classes of engines used on the road. 

53 
= IIIPROVED ANVIL FOR PAPER CARTRIDGE SHELLS, 

The invention herewith illustrated is a new anvil for 
paper cartridge shells, by means of which it appears that a 

]1l7· 5. 

.. � 

large number of c11arges may be fired from one and the saml" 
shell without injury thereto. We are informed that a sin­
gle shell has been used in firing forty-two shots, and that 
one hundred and four caps exploded on a shell have not 
caused any deterioration. Each cartridge case, tllerefore, 
lasting for so many charges, the sportsman ('an, with a lim­
ited number of them, change his charges to suit different 
kinds of game, and thus be relieved from transporting a 
large number of cartridges of varying sizes. Fig. 1 is a 
perspective view of the ordinary paper shell. Fig. 2 is R 
sectional view of the same with the improved anvil attached . 
Fig. 3 is a device for disengal1'ing old caps. Fig. 4 is th" 
cup or socket of the shell in which the anvil and firing c up 
is held, and Fig. 5 is a detached view of the anvil. The 
anvil is of brass, iron, or steel, in a single piece. Its llead 
is somewhat larger than its stem, and is made slightly 
conical in form, to receive thereupon the cap for the explo­
sion of the charge contained in the shell. 'l'here is a narrow 
groove made across the head of the anvil and continued 
down one side and to the end of the stem. Through this 
groove the fire is conveyed in a straight line to the charge, 
causing the same to explode without injuring the case. The 
groove, it will be obllerved, extends entirely across the t.op 
of the anvil head, so that a large surface for the passage of 
the flame is afforded. The device shown in Fig. 3 may be 
made of wood or any other suitable material. Its stem is 
small enough to be inserted readily in the paper shell, and 
at the end there is a socket, the bottom of which receives 
the point of the anvil, keeping it in a central position while 
it is btiDg pushed outward from the shell. This disengag<'H 
the old cap a nd leaves the anvil ready for a new one. 

From a certificate submitted by the inventor and signed by 
several well known professional sportsmen. the statement of 
the inventor is confirmed that forty-two shots have been 
fired from two cartridge cases, and that the latter are still 
intact, also that one hundred and four caps have been ex­
ploded on the shell without causing any deterioration. 

Patented March 14, 1876. The patent is for sale. For fur­
ther particulars, apply to the patentee, Mr . •  J. Saget, 198 
Chartres Rtreet, New Orleans, La. 

'4 II I  .. 
American University Boat Races. 

The first university race ever rowed in America in eight­
oared shells took place between representative crews from 
Yale and Harvard on the Connecticut river, at Springfield, 
Mass. June 30, 1876. Length of course, 1 miles. Won by 
the Yale crew in 22 minutes and 2 seconds, Harvard coming 
in 31 seconds, or 13 lengths, astern. The number of strokes 
made per minute of the respective crews is given by tIl(' 
New York Hemld RS follows : 

Mlnutr.. Yal,· . 
1 .  . . . . . . . . . • .  !H 
2 . . . . . . . .  · ·  . . 34 
3 . . . . . . . . . . . .  34 
4 . • .  . . . . . . . .  :38 
5 . . . • . • . . . . .  33 
6 . . . · . ·  . . . . 33 
7 . . . . . . . . . . .  33 

. 8  . . . . . . . . . . . . 33 
9 . . . · . . . . . . . .  33 

10 · . .  · . . . . . . . . 34 
11 . . . .  · · ·  . . . .  32 

HarVRrd . 
35 
35! 
35 
35 
35 

85 

36 

Minutes . Yale. 
12 . . . . . . . . . . . .  33 
13 . . . . . . . . . . .  33 
14 . . . . . . . . . .  33 
15 . . . . . . . , . . . .  SS 
16 . . . . . . . . . . . .  S3 
17 . . . . . . . . . . . ll2 
lS . . .  · . . . . . . . . a8 
19 . . . . . . . . . . . .  aa 20 . . . . . . . . . . .  ' a3 
21 . . . . . . . . . . . . a3 22 . . . . . . . . . .  . 

Han·ard . 

:37 

40 
!16 
117 

40 

The average age of the Yale crew was 23 '7 years, hight 
69 '3 inches, chest 40 '2 inches, weight 158'8 Ih8. The aver­
age age of the Harvard crew was 21 '2 years, hight 6S 'S 
inches, chest 39'7 inches, weight 159 ·14 1bs. 

'4 4 . 1  .. 
MESSRS. OGDEN & CARPENTER, of 409 East 33d street, 

New York city, state that the steam jet plan, to assist com­
bustion, described by us on page 18, cn rrent volume, has 
been in use at their establishment for more than four years 
with success. 

© 1876 SCIENTIFIC AMERICAN, INC.



54 
IlIIPROVED CAR BOX GRINDER. 

The u!!e of car brasses, entirely unfitted and rough from 
the sand, results in great wear of axles and of the brasses, 
in hot brasses, and the delays and accidents entailed there­
by, in an immense consumption of oil and cotton waste, and 
in such excessive friction as I!'reatly to increase the power 
nl'tcessary to draw the train_ The ordi-
nary method of fitting car brasses is by 
the use of lathe and file, an<1 the work 
requires the labor of a skilled mechanio. 

The machine herewith illustrated is 
not only expected t.o supersede the above 
named tools for the pn rpose, but also to 
render the accurate fitting of brasses a 
cheap process, requiring no particular 
experience or skill. The principal fea­
ture of the apparatus is found in the 
flmery wheAls, which are originally 
turned and then kept true by a patented 
diamond tool, the latter being so arranged 
that it is impossible to turn by it any­
thin'! except the geometrically correct 
circle to which the master mechanic sets 
it. Wheels of 20 inches diameter are 
used ; and though they should be worn 
down to the flang-e, it. is claimed that 
they will still grind the full diame· er 
desired, while a speed of from 1,080 to 
1 ,BOO revolutions i!; all that is required. 

Jtitufifi t �mtrttall. 
supported from below by the hand wheel by which it 
can be elevated and depressed. Said stock has ways for a 
saw bar or a carriage with clamps for the blade. 

The saw disk, in case a circular saw is to be gummed, is 
attached to the end, K, of the saw bar, and the latter is pro­
perly adjusted and fastened to t.he stock, in such position as 

Planer blades are mounted similarly to saw blades, and arm 
and carriage are so adjusted that the knife edge can be tra­
versed continually along the side of the wheel. The latter 
can be set by rotating the arm at any angle, in regard to said 
edge, between a perpendicular and a horizontal position. 

Patented by Randolph Densmore, A pril 4, 1876. For fur­
ther particulars, address the Tanite Com­
pany, Stroudsburg. Pa. 

•••• 
The Soap Mine. of CalifornIa. 

The diamond tool, A ,  is shown in its 
frame, in the en/,'Tuving. detached from 
the apparatus propl'r. The tool, it. will 
be observed, swings on a center in its 
frame, and can be adjusted to any arc. 
Once set, it can only turn the prescribed 
arc with accuracy. In order to avoid the 
necessity of the foreman having to set 
the tool, a gage is also furnished. This 
consists of a spindle adjustable with a 
nut in such a way that its two points ----------=------::::::--�. rest in the centers on which the diamond 
tool revolves. It is only necessary for a 
disk B, turned accurately to the diame­

The rock soap mine is situated in the 
lower mountains or foothills of the coast 
range in Ventura ceuntl, five miles from 
the city of the same name. It was dis­
covered by A. F. Hubbard while prospect­
ing for coal. He accidentally dislodged 
lIome that fell into water an 1 dissolved. 
It being a new experience to see rock dis­
solve, he gave it his attent.ion, found it 
soapy, took it home to experiment with. 
and soon learned itll virtues; yet, strange 
to tell,  his family used it for nearly a year 
before it. was given to the public, when 
Mr. Hubhard associated himself with 
Messrs. Cronk & Bickford, forming the 
present company, who are sole proprietors 
of this wonderful mine. It i� accessible 
only thrfimgh a canon leading to and open­
ing upon the beacl! . The coast line stage 
road passAs the mouth of this canon, three 
mileR below the mine. This canon or ra­
vine penetrates one of the wildelit possi­
ble volcanic regions. A little stream fol­
lows its course, an almost " lost cause " in 
summer, but in winter a raging, rushing 
torrent, which, after draining immense 
hights and many a rugged mountain �ide. 
finds its way to the ocean , o ften hearing 
along in i ts fearful strength huge 1 ould 
Ilrs and entire trees, Along the side of 
this ravine, lIome1 i mes in the bed of the 
stream, sometimes high up in its llrecipi­
tous banks, winds a little trail leading to 

THE TANITE COMPANY'S CAR BOX GRINDER. 

ter of the bearing, to be prepared, and this the apprentice 
can place on the spindle, adjust the latter, and screw down 
the dia'lloud tool until it touches the periphery of the disk. 
A nut is then fastened on the diamond tool, and the frame 
is lifted on the ways beneath the wheel, when the moving 
of the handle turns the face of the wheel to the exact circle 
desired. 

To adju!!t the brass in the chuck, C, it is first set on the 
axle, D. The chuck is then placed on frame, E, in such a 
way that the Vs fit. Handle. F, then moves a cam that 
clamps the brass between the jaws, G, one set of which 
swing on a pivot at H. The brass is thus 
adju!lted in such a manner that, despite the 
imperfections in molding, it is ground ac-
curately with the least removal of metal. 
The chuck, C, fits into planed guides on 
th l table, I, and is thus brought in exact 
line with the motion of the wheel. The 
crank, J, serves to move the table to and 
fro on the rods, K, and the table also rises 
and falls on plRned ways, being pressed up 
by springs. The hand wheel gives verti-
cal adjustment to the whole bed by means 
of a chain beneath it. There is a pulley by 
which a suction fan, to remove dust, etc., 
may be driven. The machine is claimed 
to be capable of fitting from 150 to 500 
car brasses per day. 

For further infor'l1ation, address the Ta. 
nit·e Company, Stroudsburg, Pa. 

IlIIPROVED SAW GUJDtING nClIINE. 

to bring the saw teeth properly under the emery wheel. The I the soap mine, traveled only by the Rafe pack mule and hardy 
stock is then adjusted so as to bring it to a proper hight by miner. The rock reflemhles (�halk or lime. At the southern 
means of the elevating screw, and the arm, G, is depressed extremity is an extenKive deposit, veined, marbled , a nd par­
in front unt\l the wheel is in proper position. The wheel, ticolored, resemhling Cal:!tile soap. The ledge at its opening 
it should be stated, is previously adjusted to the proper an- is fifteen to twenty . f('et wide, aud CropR out for 2,000 feet,to 
gle to the tooth by rotating the arm partially in the block, an unknown depth . 'rIle lode is well defined , with wall 
F, and securing it when the wheel is at suitable inclination. roCkH of hard !llat" !ltone, and has, in common with the slate 
When the apparatus is t� be used to gum a straight-edged and sandstone Ktrata ahout it, been thrown up from the 
saw, the blade is confined in a carriagl', and the wheel is set depth!! and turned completely on edge. In its vicinity is a 
in relation thereto, as already described. The saw is gradu- mountain of gypsum, also turned up on ('dge ; indeed, the 
ally carried forward by the carriage as each tooth is gummed. whol!> eountry hearx evidence of fearful convulsions, also 

of some time having lain peacefully at the 
bottom of the ocea n ; for on the highest 
mountain tops can be found nearly perfect. 
!lea shells and various specimens of marinA 
matter .-8mj, Rell'De.ntllra (Cal.) Reporter. 
Prlzel!l for Temperance Inve.ttgatlonl!l. 

The French Temperance Society KU bmits 
the following questions, to be answered be­
fore January 1, 1878_ For the best and 
most complete reply to the first a prize of 
*400 is offered, to the second, *200. Arti­
cles must be written in French, and Sf'nt 
with author's name sealed in a packet, with 
distinctive device, addreEsed to Dr. Lunier, 
secretary of the society, 6 Rue de l'Univer­
sit�, Paris. 

1. Determine, by the aid of clinical oh­
f-Iervation and experiment, tb e difference" 
which (from the point of view of effectll 
on the organization, the two being admin ­
istered with equal alcoholic doses) exist be ­
tween natural wines and brandies on one 
hand, and on the other wines fabricated or 
simply tN8ted with alcohols of purely in­
dustrial derivation, and brandies of the 
same origin. 

2. Discover by the aid of clinical and 
experimental observation whether (with 
equal doses) the addition to alcohol of an 
aromatic principle other than that of ab­
sinthe, such as the essence of aniseed, 
fennel, tansy, and analogous plants, aug­
ments the toxic properties. 

- - -
Palntlng Gla •• Cor the Magic Lantern . 

In the accompanying engraving we il­
lustrate a new application of that univer­
sally useful invention, the emery wheel, 
to the purposes of a saw gummer. The 
apparatus embodies novel devices, where­
by the wheel may be set to any angle and 
ren::lered suitable either for gumming saws 
or for grinding the edges of planer or oth­
er knives. The working parts are sup­
ported on the crosshead of the strong up­
right column, as shown. At A are the 
driving pulleys, journaled between arms on 
a lower cross piece, in which is also sock­
eted the lower extremity of the elevating 
s�rew, B. On the upper crosshead is swi­
veled a yoke, to which is journ:lled a shaft, 
C, carrying pulleys, D. These, as is clear 
from the engraving, transmit motion from 
the driving pulleys, A, to the pulley, E, 
on the emery wheel shaft. The shaft, C, 
passes through a metallic block, F, which 
fits loosely upon it, and which is ground 
off to a point on its under side, to form a 
bearing for an adj usting screw, not shown 
Said block is also bored to receive the arm, 
(1, which supports the grinding wheel. 
This arm is movable in the block and can 
be fllstened in any desired position by the 
set screw, H. I is a counterbalance for 
the wheel. J is a stock, secured in place, 
as desired, by a set screw not shown, and 

-----_ • . . . 

Draw on paper the size of tl:e glass the 
subject you mean to paint. Fasten this 
at each end of the I!'lass with paste, or ce­
ment, to prevent it from slipping. Then 
reverse the glass so as to have the paper 
underneath, and with some very black 
paint, mixed with varnish, draw with a 
fine camel hair pencil very lightly the out­
lines sketcbed on the paper wllich are re­
dected on the glass. It would add to the 
resemblance if the outlines were drawn 
in the colors of the object ; but in this 
re!lpect the artist must please his fancy 
When the outlines are dry, color and shade 
t11e figures; but observe to temper the col 
ore with strong white varnish. DENSXORE'S SAW·GUXXING XACHINE. 
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IliFLUENCE OF CDmCn P'ERTILIZEBI 011 pc)TATOBl 

AIm ORAP..r.8. 

A second volume on this subject has recently appeared in 
France, written by Professor Ville, whose early experiments 
on the eftect of various artificial manures attracted so much 
attention among agriculturists some years ago. In his first 
book, M. Ville gave a large number of engravings of plants, 
reproduced from photographs, exhibiting the influence of 
his so-called complete fertilizer, composed of nitrogenized 
matter, phosphate of lime, potassa, and lime, and noting the 
facts that, by the use of this compound. the yield of wheat 
per acre was more than double 
that obtained when nitrogenized 
manure alone was furnished, 
the ratio being about 46 to 20. 
When mineral manure alone 
was employed, the crop fell to 
1 6, and finally, in earth with ­
out manure, the yield waR re­
presented by 11 .  

Applying these experiments 
to the potato and the Yine, Pro· 
fessor Ville, in his recent vo· 
l ume, shows the astonishing ef. 
fects of potassa. On the potato 

A 

$ti-tutifi t jmtri tau. 
produces the parent plant. Nearly all soft wooded plants­
such as fuchsias, 10be1las, and pelargoniums-are best mul· 
tiplied from cuttings of ihe stem ; while thick leaved bego. 
ni&!! and gloxini&!! are readily multiplied by leaf cuttings, 
the fully developed leaf being inserted in a sandy compost. 
A cutting may vary in size, but it Is generally from one to 
four inches long. It consists of a young shoot taken off the 
plant with a sharp knife, and afterwards cut oft at an acute 
angle below'a joint. This fresh-cut end is to be inserted in 
the ea.rth if hardy, or in a pot of sandy soil if tender. 1.0-
beliaR ann fUllhRiaR will root freely if ReVerM betWPfln the 

Fig. 1 .  

B c D 

Fig. 2. 

I (see Fi�. 1), his complete fel1i. 
li zer, when used, gave a �'ield of 
115,200 lhs. per 2';) &erl'S (A, Fig. 
1); a like area, yielded 25,960 lbs. 
(B), nitrogenized lIIatter being 
1I,\)sent ; and with phospllate ab­
Rent, the yield was 32,780 1h8. 
(C). When the potaStla was re­
moved, I,hese figures fell to 
16,590 lbs. (D). With lime ah· 
sent. the yield determined waK 
29,700 lbs. (E), and with no ma ­
nure at all (F), 7,700 Ibs. 

11(", 

On the vine (see Fig. 2) the 
influence of potassa WaK still 
more evident. Complete ferti­
lizer (two figures on the left of 
Fig. 2) caused n yield of 26,400 
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lbR.. per 2';) acre::!, or 2,5114 gallons of juice ; without nitro­
gen.  13,tl40 lu::!. and 1,1120 gallons; without phosphate, 16,060 
and 1 ,531 gallonfl ; without lime, 17,160 Ibs. and 1,636 gal. 
Ions ; without potassa and without any manure (remaining 
diagrams, Fig. 2), no crop. 

joints, anywhere in fact ; while geraniums will frequently 
rot off unle8A trimmed below a joint.- The. A'me1'1�o.1l, G(l.r· 
d�n. 

M. Ville affirms that, potlll!1'\a heing dominant in the potato, 
t,he absence of tll!l.t base coincides with the appearance of 
the disease, and that vegetables deprived of it becomfl the 
prey of inferior organisms. fllngi, lice. etc. 

• 'I . ..  
WATER PLANTS. 

An Americ:l.ll gentleman recentl�' t{)()k some plants of the 
bog bean (menllanthe.s tn/olwta) to England, rightly 
thinking such a pretty plant worthy of cultivation, and 
not knowing t.hllt it. wa !J a native of Britillh as well as 
American bogs. The bog bean and bog arum, like a 
number of other plant ., had common possession of the 
t.wo worlds long before the white man had crossed thl' 
the Atlantk. Both these plants have 80mething more 
in common, namely, they are both perfectly hardy, 
and thriye in boggy and mllddy places, margins of 
lakes, mud banks, etc. ; both are dwarf in stature, 
both have creeping stems that root as they creep, both 
have distinct and graceful fOliage, especIally when 
growing freely in rich ground, and both haye beautiful 
Bower.:!. They are plants which every one who cares for 
orna.msntal mlorsh and. aquatic plants should 1'0>1. 
_". 

. .. . .  ., 
J[l1LTIPLYINO PLANTB. 

The simple method of propagation by layering iR u9ually 
adopt,ed for all low.growing or slender plants, those whic·h 
cannot raadily be multiplied either b�' dh-ision, cutting!!, or 
seed. The operation is one of the simplest : A branch or 
stem of the plant is bent down, and pegged or otherwise 
faRtened below the Rurface of the soil . while its growing ex· 
tremity remains above the ground, Thl' �Rmation is easily 

. 4  .. ..  
The (.Iran4 canal Du 111141. 

M. A. Manier has proposed the formation of a maritime 
canal through France, from the Atlantic Ocean at Bordeaux 
to the Mediterranean. According to the description which has 
been publi8hed, the Grand Canal is intended to be 300 feet 
wide at the bottom, 30 feet deep throughout, to flow through 
Bordeaux, Agen, Toulouse. Carcassonne, Narbonne, and not 
Cette, but either La Nouvelle or ROme point still Dflarer Nar-

THE BOG BEAN. THE BOG ARUM. 

bonne, which is the shorter cOllrse by about 40 miles. This 
canal will enablll English ships, bound for the Mediterranean 
or the F.ast, to save from 800 to 900 miles-in fa.ct. it will 
complement the Suez Canal, and be, with regard to Eng­
land, the mi!!sing link in the great waterway to India. 
Even when cut between the two nearest practical point!!. the 
Grand Canal mu!!t still be a very costly undertaking; but 
the capital and engineering skill are in Paris and London 
waiting for flmployment. A ll that Is needf'<l ifl t.o Hhow the 

55 
21,000,000,000 cubic yards of water a year, for irrigation or 
motive power. If the whole of this water were used forthf' 
wants of industry alone, it would giYe, in the valley of the 
Garonne alone, four times the power required for the cotton 
mills of the wllole world. Very slight tarifts would procure 
from these two sources an income which would justify the 
outlay of a far larger flum than the projected canal is likely 
to cost.. 

E 

, 
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.. •  I • •  
On Salicin. 

Thert> ifl a('(mmulating evidence for believing that salicin 
is a most efficient and unjustly 
neglected remedy. Dr. Macla· 
gan, in the Lanc�t, and Dr. Ben· 

F 
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ator, in the Berlin Oentralblatt, 
Rpeak of it as more desirable, in 
all respects, than flalicylic acid, 
11.8 an internal remedy in the 
treatment of acute rheumatism, 
typhUS, parametritis, and febrile 
affections generAlly. Its anti ­
malarial powers have long been 
known, and the ('onfederat� sur· 
geons employed it largely during 
the war. It is cheap, being 
quoted, at present, at fifty cents 
an ounce. To reduce the tem 
perature in fever, the dose 
should be about two scrllples. 
It does not cause any of the un ­
pleasant itching, headache, or 
gastric troubles that occu.Ilional· 
ly follow salicylic acid. 

Dr. Pavesi, of Mortara, Italy, 
highly extols the following mix­
ture as an efficient anti.zymotic, 
and believes it will supplant 
quinine : ('ommon salt 12 parts, 
iron in powder 5 parts. Mix an,i 
add : Muriatic acid 5 parts. 8&. 
licin 1 part. He obtains a SOII1 
ble, odorless crystalline sub 
stance, somewhat styptic and 

bitter to the taste, to which he gives the name natri'Utn mu· 
riaticum /errugilw81Mn 8aiicinatum, a cheap and ellicient 
tonic, antl.zymotic, and febrifuge.-Me.dica.l an.d Surgical 
Reporter 

,. 4 ' �  .. - -----. 
The li'ranklln InlUtute at the Centennial Exhibition. 

The Franklin Institute of the State of Pennsylvania for 
the Promotion of the Meehanic Arts, through the kindness 
of the Centennial commissioners, has opened a reception 
room at the northwestern end of Machinery Hall,  for the use 
of its members and visitors from abroad, interested in the 
mechanic arts. The Institute cordially invites all who de· 

Rire to do so, to visit their room, in which will be found 
files of the "Journal of the Institute" and other periodi . 
cals devoted to industrial sciences. The room is in charge 
of a committee of thirty members of the Institute, one 
or more of whom is in attendance to receive visitors and 
give any information they may desire in reference to the 
Exhibition. The following objects, of great historical 
interest, have been placed in the room: 1. Franklin's 
electrical machine. This instrument is dOllbtless the 
one used by the great philosopher in making his won­
derful experiments in the RciAn(,Al of electricity. Pre· 
sented to the Institute by Dr. John R. Coxe. 2. Oliver 
Evans' steam loeomoti ve engine. This interesting model 
is among the earliest known, having been built about 
1804. 3. Oliver Evans' high pressll1e steam engine. 
This is the model of an engine built by O. EYans, about 

18M, and is described in Galloway's work on the steam en­
gine, page lOt , J.ondon, 1827. 4. Working model of a steam 
engine built hy M. W. Baldwin, ann prt>flentoo by him to the 
Intlt.itllte, about 1832, 

--"�4 .·'''.''''--
011 Pipe LineN. 

The total mileage of iron pipe used in the oil region ill 
piaced by good authority at not far from 1 ,500 miles, some 
IIsserting 2,000 miles to be nearer the truth. This is owned 

by the following pipe line companies 
Atlantic, Union, Keystone, Antwerp. 
Relief, Sandy & Milton, United, Grant, 
Pennsylvania Transportation, American 
Transfer & Conduit. The principal area 
of these pipes lies in Biltler countY,Pa. ,  

propagated i n  this way. Select the out. 
ward, strongest, and lowest shoots for 
the purpose. Trim oft a few of the 
under leaves, and shorten the top ones 
even, with a knife ; then cut a slit in a 
slanting direction on the under side of 
the shoot. This slit should be about an 
inch long, in an upward direction to· 
wards the next joint. Loosen the earth 
and make a small oblong hole one or 
two inches deep. Lay that part of the 
stem where the slit is made in the earth, 
keeping the cut open and placing the 
head of the layer upright and one or 
two inches out of the earth. Hold the 
layer in pJsition by pegging it down 
with a little forked twig. Now cover 
to the d 'pth of one inch, prestling the 
6 , rth over it gently. Water immedi­
ately, and in dry weather give light wa­

MULTIPLYING BY LAYERING. MULTIPLYING BY CUTTINGS. 

where the producing llistricts are far 
apart, and the farms in some places are 
covered as by huge spider webs. The 
Conduit C{)mpany has over 100 miles in 
use, including 48 miles of main pipe, 3 
inches in diameter, and 48 miles of 
... .onnections, of 2 inch pipe. Before 
a gallon of oil was pumped, this line 
cost $400,000. Taking 1 ,500 miles as 
the quantity of pipe in use, and the cost 
and laying to be 30 cents per foot, it 
appears that $2 , 682 000 is invested in 
pipes alone. The cost of pumps, tanks, 
etc., will swell this to double the 

tering every evening. This is best done in a cloudy day. 
In abollt two months the layer will be well rooted. Carna­
tions and all kinds of pinks should be layered in June or 
July. 

Propagation by cuttings is a very popular and expeditious 
mode, and one which, like divi8ion and layering, exactly reo 

public that a good retUl'n may be expected. The French 
government will readily enough grant a concession if no 
guarantee or subvention is asked for. The Grand Canal du 
Midi will free for ever the South of France from all inunda· 
tions; it will receive above 12,000,000 tuns of shipping a 
year; it will enable the. owners to dispose of an average of 

amount. 
.. .  1 . ..  

METROPOLITAN UNDERGROUND RAILWAY, LONDON.-The 
total number of passengers carried over the Metropolitan, 
the St. John's Wood, and Hammersmith and City Railways, 
on Whit Monday last, was 243,077. 

© 1876 SCIENTIFIC AMERICAN, INC.



THE OPTICS OJ' PHOTOGRAPHY. 

LlI:crUBE DBLIVBBED A.T TlD BTIVU'8 IN8TITUTB OF TJCCIINOLOGY. BY 

PBZBIDENT BENRY KOBTON. 

The material Universe forms one vast system, a whole, in 
which no part can exist in a state of isolation from the rest. 
It is impossible to bring any infiuellce to bear upon one of 
them without affecting everything else. When Newton saw 
the apple fall, the train of thought s uggested to his mind 
began its effect upon the thought of all succeeding time ; 
while the change produced in the earth's center of gravity 
by the change of the apple's position affected not only the 
planets on the very outskirts of our system but even the re­
motest of the fixed stars. So also every branch of physical 
science necessarily affects every other branch, insomuch that 
it is impo!lsible to study one and exclude the rest. We can­
not become proficient in physics without a knowledge of 
chemistry, nor in chemistry without a knowledge of phy­
sics. All sciences are mutually indebted to each other, and 
all profit by discoveries in any one of them 

Fig. 1. Fig 2 

�.A. 

B x- o -y 

G .• , !.. 

In the subject of the presl'nt lecture, we have an example 
of the interdependence of optics aud chemistry. Photogra­
phy owes perhaps its origin to the science of optics ; but it 
soon made good its indebtedness by originating, in its turn, 
considerable advances in practical optics. 

In the latter half of tlJoe fifteenth century, the camera ob­
scura was invented by Baptista Porta, and certainly no one 
who ever beheld the image produced in this well known in­
st rument could help a feeling of regret that it was not per­
manent, and a desire to make it 
so. Thus did the invention of 
this optical instrument give the 
firMt impulse in the direction of 
} 'hotography. 

When Daguerre had solved tlle 
proulem of fixing the image of 
tho camera obscura, his chemi­
cal discovery immediately re­
acted upon optical science. ('he­
mistry called upon optics for the 
means of producing an image so 
accurate and perfect in all res­
pects as to be worthy of that 
permanence, of that immortality which she could confer. 
'J'his was the gt"eat problem in practical optics of the day, as 
will be readily conceded after an explanation of what was 
required , what were the difficulties, and how thoroughly they 
have been vanquished. This problem and its solution origi­
nnted and now constitutes the science of photographic op­
tics or the optics of photography. 

Fil!'. 3. 

To obtain a proper appreciation of the question, it will be 
well to begin at the very beginning. When a ray of light 
passes from a rarer to a denser medium, as for example from 

Fig. 5. 

air into glass, it;; course is changed by being bent towards the 
line perpendicular to the entering surface. On passing from 

l! las l into air, it is bent in the opposite direction. In Fig. 1 
the upper half of the circle, above X Y, is a rarer and the low­
er half a denser medium. The ray, A B, is bent in the direc­
tion, B G. The amount of this bending or refraction varies 
with the nature of the substances employed, and is found by 
dividing the sine of the angle of incidence by the sine of the 
angle of refraction. In Fig. 2, let . Q G be a bar of glass ; 
then the ray, 0 P, will be deHected on entering the prism by 

Ititufifi t jmtri tlu. [JULY 22, 1 8 76. 
being bent towards the perpendicular ; while on leaving it 
again and passing into the air, it will be bent as much away 
from the perpendicular, and will consequently emerge pa­
rallel to its original direction. 

only to F'. Con versely, rays starting from F' will emerge 
parallel. Now, if we put the other half of the lens on 
again, rays starting from F' will converge at j', just as far 
on the other side of the lens. It is evident, moreover, that, 
the further the source of rays is removed from F', in the This principle was beautifully shown by projecting an ar­

row on the screen and then interposing a bar of glass be- direction F' Y, the less their divergence, and the easier it 
is for the lens to make them converge on the other side. 
Hence the further we put the source of light from the lens 
on one side, the nearer the lens will its rays be brought to a 
focus on the other side. Thus the point, F", corresponds to 

j". Conversely, rays proceeding from jll will diverge so 
much that the lens can bring them to a focus only at F". 
Two points having such relations to each other are called 
conjugate foci. 

tween a part of it and the rays. The result was that, where 
the rays were intercepted by the glass, the arrow was broken 
and the broken piece stood either above or below the rest, ac­
cording to the inclination of the glass. Now if t\le intercepting 

glass is made in the form of a lens, all the rays striking it 
from any one luminous point will be refracted to a point 
on the . other side of the lens, because it is made 1lp of a 
number of prisms, the angles of whose surfaces grow more 

acute as we pass from the center to the ends, C and D, Fig. 
S. In this figure we have three out of many rays striking 
the lens from A ;  by carefully constructing the passage of 
these rays, it is found that they will all meet in the point, 
H. The same can be shown with any other point of the 
candle, A B ;  80 that if a screen were placed at E G, we 
would obtain a reversed image of the candle. 

Passing now from this general statement to the principles 
involved, we find that parallel rays, falling on an ordinary 
glass lens having both surfaces of the same curvature, will 
meet in the center of curvature on the other side of the lens. 
Thus, in Fig. 4, the rays, H A, K B, will be refracted to 
the point, F. The same would be true for any other paral­
lel rays not drawn in the figure, because they would be acted 
on equally by the opposite surfaces of the lens ; and t.hey 
would be bent less and less the more we approached the mid-

dIe of the lens, because the angle decreases more and more. 
The point, F, is called the focus, a word meaning fireplace. 
Conversely all rays, starting from F, would emerge parallel 
on the other side of the lens. 

If now we suppose the lens split in half in the direction, 
A 0 B, and one ·half removed, its converging power would 
evidently be reduced .one half; in other words, the focus will 
be twice as far off, and the rays, H A, K B, will now be bent 

To illustrate this, the lecturer had a lens and a burning 
candle on the stage. Placing the candle at a proper distance 
from the lens, an image of it was produced on the screen. 
When the candle was then brought nearer the lens, it was 
found necessary to move the lens further from the screen to 
get an image ; and when the candle was further removed 
from the lens, the latter had to be placed near the screen. 
It was also observed that, the nearer the candle was to the 
lens, the larger the image produced. 

Unfortunately it is impossible, even with the most skillful 
workmanship, to construct spherical lenses, which bring ob­
jects to a perfectly sharp focus. This is especially the case 
with large lenses. Thus rays coming from the bottom of 
the inverted object, in Fig. 5, will not all meet in the same 
point. Those passing through points near the center will 
meet at D ; those passing through the ends will come to A ; 
and intermediate rays will assume positions between these 
two points, 80 that a blurred image results. This error is 
called spherical aberration. 

This defect is corrected by joining to our double convex 
lens another having one surface concave and the other plane, 
as in Fig. 6. The refraction is greatest near the points of 
the 16ns, A, because the angle between its two surfaces is 
greatest there ; on adding the lens, B, however, which acts 

in the contrary direction, the 
rays are lifted up most near the 
ends of the lens, just where 
they need it most, and a com­
pensation is thus effected. By 
the use of the lens, A, alone, 
the ray, C, would pass to c,  
and the ray, D, to d ;  on adding 
the lens, B, however, both will 
converge at F. 

Another source of error lies 
in the fact that the rays of 
light are of different refran­
gibility ; so that the red rays 

will pass to one, and the violet to the other, end of a band 
called the spectrum, in which the other colors occupy inter­
mediate positions. Now, as these different rays possess dif­
ferent photographic power, we would obtain an image of 
varying intensity. This is called cllromatic aberration. To 
correct this defect, a similar arrangement is employed as in 
the case of spherioaJ aberration. It has been found that 

some kinds of glass . possess a greater power of dispersion, 
that is, of separating the rays of different colors, than oth­
ers. Taking advantage of this property, the lens, B, Fig. 
7, is made of heavy lead glass, having a high dispersing 
power. With the lens, A, alone, the ray, S, would have 
been separated into a series of colors stretching from V to 
R ; but on passing through B, they undergo a reversing pro­
cess, and are brought to a focus at F. Either lens alone 
would produc � a chromatic aberration ; but placed together 

they correct each other because they act in opposite direc­
tions. 

A third source of error is what is known as the curvature 
of the field. It is evident, on inspecting Fig. 8, that rays 
of the same length, passing from an object, C, through the 
optical center of the lens, A B, will not form a fiat, but a 
curved, image. If, therefore, a Hat screen is placed at D, 
the top and bottom of the arrow will be out of focus ; and 
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if the screen is properly placed for the top and bottom of 
the arrow, the middle will be out of focus. The different 
parts of the image evidently do not lie in the same plane ; 
and to correct this error, the same device will have to be 
employed as in photographing at the same time objects ly­
ing in several different planes more or less distant from each 
other. In other words, we must produce what is known as 

" depth of focus." This is necessary enn in taking a por­
trait, where the nose and the ears of the sitter, for example, 
would come to a focus at different distances from the lens. 

The depth of focus is increased by means of the dia­
phragm or stop, an ingenious contrivance, shown at D D, in 
Fig. 9, by which all rays coming from an object at 0 are 
cut off, with the exception of those passing through the 
opening. Without the stop, the 
outer rays, 0 a, would diverge 
considerably on both sides of the 
focal point cut by the screen, B; 
and if this screen were moved to 
the position, A or C, the curva­
hue of the resulting image would 
become very appreciable. With 
the stop, however, tIle screen 
could be moved anywhere between 
A and C, and a tolerably sharp 
image produced. 

It is not possible, however, by 
the use of the diaphragm alone 
to correct the curvature of the 
fi eld entirely. The effect of the 
diaphragm is really to divide the 
lens into as many little lenses as 
there are pencils of light passing 
through it. Some of these pass 
through the ends of the lens where 
there is greater converging power, 
and are consequently brought to 
a nearer focus than those passing 
through the middle. This cir­
cumstance of itself would tend to 
produce a distortion. This is 
shown in Fig. 10, where the parts 
of the arrow, A B, not lying in 
the axis of the lcns, C D (and con­
sequently obliged by the dia­
phragm, E F, to pass through the 
ends of the lens, at a and b), are 
brought to a focus nearer the lens 
than the middle points. 

It has been found by experience that a convergent menis­
cus lens'provided with a stop and placed with its concave side 
toward the object to be photographed, will produce the least 
amount of curvature of the field. When the convex side is 
turned towards the object, a greater curve is produced in the 
opposite direction. Hence, by combining two such menis­
cuses, and placing a diaphragm between them at the proper 
relative distance from the lenses, this fault is entirely over­
come. These and other considerations, which would take 
us too far, led Mr. Zentmayer, of Philadelphia, to invent 
his celebrated lens, a representation of which is given in 
Fig. 11 .  Here we have two meniscuses, A B and C D, with 
a stop, S S, nearer the smaller one. The lenses are made of 
the same kind of glass, and yet counteract each other's er­
rors so well as to produce a very perfect instrument. The 
leading principles will be better understood from the follow­
ing drawings : In Fig. 12, let A B represent two plano-con­
vex lenses, exactly alike, and so placed that their outer sur­
faces form parts of an imaginary sphere, A B C D. Then, 
n�glecting refraction fOl" a moment, it is evident that a bun­
dle of rayt!, r r, which the aperture of the diaphragm, J) D, 
allows to pass through both lenses, will be affected only by 
the little lenses, L, L', and two blocks of glass having par­
allel surfaces. Hence, we will get only the insignificant 
amount of spherical and chromatic aberration due to two 
minute lenses. The rays, 1" r', passing through the edges of 
the lenses, A B and C D, will be affected only by the two 
prisms, P and P', which will counter�ct each other, being 
exactly equal and opposite _ For the reason already stated, 
and on account of the refraction of the rays, the diaphragm 
it! not placed in the. center, but a little to one side. This in­
strument has a most remarltable depth of fOCIlS, and pro­
duces most excellent results. 

To show that any refracting medium, water for example, 
could become a lens when made into the proper shape, the 
lecturer placed a watch glass in the path of the rays coming 
from a vertical lantern containing a slide of a fine piece of 
statuary. Nothing was visible on the screen, until he poured 
water into the watch glass, when the image came out with 
surprising distinctness. The applause which followed this 

J ti tutifi t 'mtricau .  
striking experiment sufficed to agitate the water, disturbing 
the shape of the lens and destroying the image, which did 
not perfectly reappear until the water came to rest. 

One of the most astonishing effects that a lens is capable 
of producing was shown by the aid of an instrument called 
the megascope, represented in Fig. 13. This is nothing more 
than a dark box, having a lens i!l front and illuminated in­
side with an oxycalcium light falling on a sheet of white 
paper in the rear of the box. When the hand is held as 
close to the light as it can be without burning it, an im­
mense image in natural colers ani startling relief is pro­
duced on the screen. The huge proportions of this mam­
moth hand produced a ludicrous effect when compared with 
the hand of an assistant standing near the screen. Other ob­
jects, such as a plaster cast, a mother of pearl shell, an ap­
ple cut in half, and the works of a wat:h, were then shown 
wita splendid effect. The images of these objects are so 
large that it is difficult to keep them in focus in all their 
parts. The lecturer concluded by exhibiting a number of 
photographs upon the screen, pointing out their artistic ex­
cellence and defects in accordance with tIle principles laid 
down. C. F. K. 

.' 411 • 
Facts and Simple ForlDnlre Cor Mechanics, FarlDers, 

and Enpneers. 

[We are constantly receiving letters, asking for simple 
rules for various engineering and mechanical operations. 
Frequently the writers send us merely the problem, request­
ing us to apply the rule and publish the solution. In order 
to avoid repetition, it is our custom to refer correspondents, 
presenting analogous cases, to those already published in 

Fig. la.-THE �IEG '\SCOPE. 
these columns, leaving them to apply the information there 
given to their own wants. In deference to the demand for 
the rules abstractly stated, and believing that in many in­
stances a reference to the rule itself rather than to any ap­
plication of it will serve our correspondents' purpose better 
and at the same time relieve our already crowded query col­
umns, we shall from time to time present a series of useful 
facts and formullll taken from the works of Molesworth, 
Haswell, Nystrom, " Wrinkles and Recipes, "  and other re­
liable sources, in place of our usual collection of recipes. 
Brief and simple rules, which are the results of the expe­
rience of any of our readers, we shall be glad to receive 
for publication in this connection ; and correspondents send­
ing us queries on any mechanical or engineering subject, 
answerable by rules or formullll, will generally here find the 
information needed.-EDs. ]  

Shrinkage o f  castings, i n  locomotive cylinders -16 inch in 
a foot ; in pipes l inch in a foot ; girders, beams, etc. , l inch 
in 15 iuches ; engine beams, connecting rods, etc., l inch in 
16 ; thin brass l inch in 9 ;  thick brass t inch in 10 ; in zinc lff inch in a foot ; in lead, same ; in copper -h inch in a 
foot ; in bismuth h inch in a foot ; in tin t inch in a foot. 

To test iron and steel : Nitric acid will produce a black 
spot on steel ; the darker the spot, the' harder the steel. 
Iron, on the contrary, remains bright if touched with nitric 
acid. Good steel in its soft state has a curved fracture and 
a uniform gray luster ; in its hard state, a dull silvery uni­
form white. Cracks, threads, or sparkling particles denote 
bad quality. Good steel will not bear a white heat without 
falling to pieces, and will crumble under the hammer at a 
bright red heat ; while at a middling heat it may be drawn 
out under the hammer to a fine point. To test the tough­
ness, place the fragment on a block of cast iron ; if good, it 
may be driven by a blow of a hammer into the iron ; if poor, 
it will be crushed under the blow. 

Main shafting in woodworking shops should run at 300 
revolutions per minute. Mortising machines, 250 to 300 
strokes per minute ; stroke 6 to 9 inches. Sharpening angle 
for machine cutters, adzing soft wood across the grain, 30° ; 
ordinary soft wood planing machines, 85° ; gouges and 
plowing machines, 40° ; hard wood tool cutters, 50° to 55°, 
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The hide o f  a steer weighs about the eighteenth part, and 

the tallow the twelfth part, of the living animal. 
The buoyancy of a cask in Ibs. = 10 times the capacity 

in gallons minus the weight of the cask itself. 
A square of slate or slating is 100 superficial feet. The 

lap of slates varies from 2 to 4 inches. The pitch of a slate 
roof should not be less than 1 inch in hight to 4 inches in 
length. 

Weod Asltes. 

On another page we publish illustrations of the effects of 
potassa and other chemical fertilizers on potato and grape 
vines. The most accessible and cheapest form in which po­
tassa is obtainable is wood ashes, which every country house­
keeper should carefully collect from the hearth. Mr. Austin 
P. Nichols, of the Boston Journal of Oh,emiatry, has recently 
made some analyses of ashes taken from the hearth, with 
the following potassa results : 

No. 1. No. 2. Mean. 
Potassa . . . . . . . . . . . . . . . . . . 12 '55 12 '64 12 '59 
Carbonate of potassa . . . . . . lS'3S lS'55 lS '48 

" The wood from which the ashes came consisted of a 
mixture of hickory and beech. The results show the amount 
of pure potassa and carbonate of potassa which the ashes con­
taiued ; but the absolute alkali power and value as repre­
sented are best shown in the amount of crude or commer­
cial potassa held in the ashes. One hundred lbs. held 19 '85 
Ibs. of alkaline salts, soluble in water, and consequently, if 
we estimate the value of commercial potassa at eight cents 
per pound, we have a cash potassa value in these ashes of 
$8. 60 il'1 each 100 Ibs. A bushel of dry ashes weighs about 

g4 1 bs. ; this would give a potassa 
value to each bushel of fifty-three 
cents. The ordinary ashes, such 
as are collected in the country by 
soap boilers, are usually not so 
rich in alkaline constituents. The 
mean potassa value of these ashes, 
estimated upon the value here 
adopted, we have found to be 
about forty-two cents per bushel. 
From these results it is clear that 
the farmer had better retain llis 
ashes for farm use than to sell 
them at the price usually obtaiJled 
from soap peddlers. Besides the 
potassa salts, ashes contain impor­
tant amounts of phosphoric acid, 
sol uble silica, etc. , which add 
greatly to their value as fertiliz­
ing material. It is safe to say that 
every bushel of true wood ashes 
which a farmer produces upon 
his hearth is worth to llim, for 
farm use, forty cents in gold. It 
is, therefore, very poor husbandry 
to sell them for twenty cents the 
bushel, as many do. We value 
ashes so hi '5hly that offers for 
them are rejected, no matter what 
they may be. 

H In the mixture of raw bone 
meal and ashes, recommended by 
us teD years ago, we get quite all 
the valuable constituents of plant 

food, and at cheaper ratel! than in any other mixtures. We 
have used this combination for many successive seasons, 
with most satisfactory results. We confidently expect that 
the German potassa products will before long stop the con­
sumption of wood ashes in the manufacture of American 
potassas, and it will be a happy day for our agricultural 
industry, if the products of our wood fires are turned in the 
direction of the farm." 

RED INK.-The following recipe for a beautiful red ink is 
given by Metra, of Paris : Dissolve 25 parts, by weight, of 
saffranin in 500 parts warm glycerin, then stir in carefully 
500 parts alcohol and an equal quantity of acetic acid. It 
is then diluted with 9,000 parts water, in which is dissolved 
a little gum arabic. 

Inventions Patented In England by Anlcrlcans. 
[Compiled trom the Commissioners ot Patents' Journal . )  

From May :U t o  June 7, 1876, Inclusive. 
AIR GUN .-I . Johnson el al., Worcester, Mas •. 
ATMOSPHERIC HAMMER.-J. C. Buttertleld , Chicago, Ill . 
BANK CUlICK , ETc .-J .  B. J ohnston, Ncw York city. 
BEER TAP.-G. C. Drlner et al. , Brooklyn, N . Y. 
BILLIARD BALL .-W. H. Llpplucott, Plttsbu .. �h, Pa. 
BOILER.-I .  Barton, Williamsport, Pa. 
BOlIB LANCE.-P. Cunningham, Newark, N. J .  
BOOT HEEL TRIMMER.-L. Grat, Newark, N. J .  
CIGAR LIGHTER.-O . W .  Boydcn, Newark, N . J.,  , /  " , .  
CURTAIN FIXTURB .-C. Buckley e t  al. , Meriden , Conn . 
DESK .-W. 8. Wooton, Indianapolis, Ind . 
ENVBLOPK .-H .  Burnell, San FranciBco, Cal . 
FARE REOISTER .-A . Hancc .t a/. , New York city. 
FIBER DRAWING HEAD.-J . Good, Brooklyn, N .  Y. 
HARVESTER . -B .  F .  Jackson, Plttstleld , JIl. 
HECKLING HEMP, ETC .-J .  Good , Brooklyn, N. Y. 
LOOM.-G. Crompton, Worcester, MaRS. 
MAKING Gu.-T. S.  Stewart, Philadelphia, Pa.  
MAKING WOOD SOREWS .-T . J .  Sloan, New York city. 
MOTIVE ENGIlfE, ETC.-J. T. Gallup, Greenport, N . Y. 
PANTALOONS.-G. R. Eagar, Boston, Mass. 
PIPE-CUTTING TOOL.-A. Saundere, Yonkers, N.  Y. 
POLISHING BUTTONS.-G. P .  Warner, Leeds, Mass. 
ROCK DRILL.-J. B. Waring, New York city. 
ROCK DRILL .-W . W. Dunn (ot San FranCiSCO, Cal . ) ,  London, Eng1and . 
SWIMMING ,ApPARATUs.-R. B. Pumphrey, B"ltlmore, Md . 
TREATING REFUSE OIL, ETC .-W. P. Jenney, New York city. 
WASHING FABRICS .-J. Brown, Monticello, N. Y. 
WASHIlfG WOOL, ETC .-F .  G. Sargent, Granltev11le Man 
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DECISIONS OF TO COURTS. 

United Statell Clreult Cour_Dllltriet o£ ahode I.lalld. 
TBR ATTORIiRV UKlfERAL, UPON TBII BBLATION OF GEOBGE V. RROERB t'� 

TBE BUXFOBD CD_teAL WORES et al. 

I In Equity .-Before Shepley and Knowleo, .TJ. :-Declded )1 .. y 15, 1876. J 
This Willi a proceedIng In equIty In the name of . .  George H . William . ... 

tho Attorney General , upon relation of Heck"r .... The Mumford ChemIcal 
Works " aI., . .  the prayer of the blll belug to declare voId and to cancel and 
annni certaln reIssued letters patent ,  and to enjoin defendant .. from proRe­
outing any lult at law or equity for al leged Infrlngemt'ntl of the Rame. A patent for a uoeful lnvt'ntlon 18 not. under the law. of the United St .. te., 
a monopoly, In the old .enRC of t,he common law . 

It more nearly resembles a contl'llct whIch, IInder the authority conferred 
by the constitutIon, Congress auUlOrl? ... o to be entt'red Into between the 
Government and the tnver,t.,r, RCcllring to 111m, for .. limited time, the e,,­
cluslve enjoyment of the practlee of hi. In,'entlou In con.lderat,lon of the 
dlaclosure of his secret to the t.Ubllc, and hi. rcllnqlll.hment of hls lO\'en-
tl
��!Op�tf:e

b
l�c;.����:I��?nOE��V.��J':. to the mode or forms of procedure 

for the cancellation and annulling lett" ro patent by ."'.·.,facl". doe. not ob-
t
a
1�1:t!r�:e

c
g����?'i.rnlted State. conf.n4 0r recognl�e. the exl.tence of any 

Inch rljrht, nor can anr precedent be found for tbe .ulng out, of a writ of 
ICire Jacla., or the brlngJng of a bill In �qultr to rt'peal or cane�J the pa t­
ent by tbe Att,orney Gt",,,ral , In th" name and bebalf of the United !:Itate., 
el

t\-::-j::t�dfc"t;:;�
h
�.:'�f�:;,�a%"i tile "ct. of 17110 and 1793, upon the F" deral 

���':h��:�C'i�I�:rc�.r:is�f: n��&�r�
I
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�;" tfe

a
:::t: �� br�.l.r����� 

or In the He"lord Statute. of 11f74. 
Tbe decl.lon8 ln the Federal COUI'l8 .ustalnlng proceedings In equity 10 

vacate lettera patent ICrantl�1. land. obtained br frand. fnrnloh no pmce-
d
�r.'}�� ';i'ii':,���;���e�!f��\h�

r
J�I�:JI�::;;;,., as lie Is Att.orney (Jeneral. " 

ha. no authorltr. a& .uch and In hi. own naml' tll llle an Inforulatlou, or com· 
m
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n
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t
tsc. of thl. cllaract"r, the Information 

.hould be In the name and behalf of the (Jnlted "'tates, and should be IIle,1 b)' 
the attorney of the United Sta l es. In the dl.trlct In whlrh the Information 
I
·l��

d
other Illode of procedure I nnles. authol'Jt.J' 18 e"pr·e •• ly coufel'red by 

statute) Is neither authorized � law . •  ancr.tonedDy Hny precerlent., nor snp­
ported by the antllorltr of any udlclBI declolon. 

[aa ... een Brown. and CAa,· ,. F. Blakt for the Informant . 
lI'lllfam 1£. lo:rOl·t., CI",·.,u·. A .  llf/card, and CAarl.� .y. Ih'o,l/ev for th� 

defendantH.) 

SupreJlle Court oC the Dilltrlct 01' Colu mbia. 
HBNRIBTTA H. COLE 118. JOHN W. KBNNEDY .\ND JOHN IC .  KBND.U.l •• 

[In Equity, No. I,W. Docket 15.-Bt'fore Wylie, ,I . J  
w-R':�t';'�ell lettero patont No. �,3t9, dated April 2 5 ,  1871 , declal..,d good 
and valld

b
Rald patent ijelng for Improvements fn IInl,Ing machines granted 

tOT�e ¥:K.nC::::" uPee· le�8 ." and ueruwn" flutlnJ( lOllchhleN are InfrltUtt·­
ruent .. of t,he Cole patent, as r·eI8sued. 

[ CAarl"" S. WAftmulI ,  for complalllloot. 
R. Ro •• Pm·,·V. for defendant. I 

"Inlted HtRte" Circuit (loun--N ortb e rll DI"trlct (.C N e'� 
York. 

GlIOlIHE H. NEWEI.f • •  t al. �s. GIIOII(Ho1 w",o·r .e <II. 
Where an Inventor and patentee entered Into a 'II'rltten contract w\t.h otle 

of the part owners of the patent, to procure, If po.slble, an e"ten810n of the 
88me, and. under . uen eont·ra(�t. roCP-hrfld a valuable conSideratIon, and, 
��:..�� ::.'��mn.::t,
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of the tru.t as executrix, and the allpolntment of an admlnlKtrator with the 
will annexed, sucb admlnlot,rator could not make a legal a •• lgnment of 
Inch extended patent 10 aR to vpst t.he sante In another Hnd dillerent part)· 
th

r.:h�
b
�':"Jr..�g=�� f:!�'i.';t;:I�xil1elr bill for B erpetual Injunction, and 

for an accoun InK
I 
a l legln� the InfrIngement b� letendant ot extended let-
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on t·o be heard upon tile pleadlupand proofs . )  
[Marcus P. Norton. for complainants .  Horace 81011 '11, for defendant • .  j 

-----

United Statell Circuit Court-Southerll DI.trlet 01' 
New York. 

BKNBY L. DAL'roX tl ul. 1'0. CH�RLBS N ELSON et al. - IN EQUIT Y . - J "lHT­
,UT 28, lIf76. 

Letter& patent for an Improved .team gage cock were I •• ued to Albel't 
BI.bee, Septemoer IS, \r!.'3, were extellded COl' Be,'en year. from tleptember :i A��te:.

nd werA rel •• ued on ,Iunt' 14, IIj'j(). to Ooear T .  Earle. a •• lgnee 
8HU'JlAN, J. : 
'l'1l1. 1S .. u,lI In equity ,  In fa\'Or of �be owner. of t,he .... Iaalled letter. pat .• 

ent, tJ "lAtta In t.l. d"fd Id Ln[. from an alleged Infringement, and for an 
account. Intl lngement and tbe novelt,), of tlie In\'entlon are denied by the 
R.nlllwer. 
'fhe alleged In"ention, which Is a compreo.lon .team gage cock, waR made 

b)' Mr. Bisbee In 18.'18, and conol.ted, ln the language ot tile opeclllcaUon : 
First, In maklug one of the surface. t,hat meet to clo.e the water way or 
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bearing or aetlBf"nrfaee 18 exposed ; and occondlr, ln maklng tbe other .nr-
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wore equal In lire .. t.o that of tbe rnbber. 
Prior to till. Invention. the opposing surfaces of .team gage eock. had been made of brao. or oth"r metal , wlllcb Willi .peedlly ronghened or WOMl by the dirt or gflt In tbe w .. ter. '1'0 relDedy thll dlmcnlly, one Of the .ur­f..., •• was .ometlme8 faced wl,h leatller or lead ; but the .team Hoon de­atr"yed tbe leather, and eJrroded or cut away the .urface of the lead. 'l'he Jolnt. leaKed, aud t·he cock. ROon needed repaIr, whatever material waR em-
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:��::d Joint .. I .. 8topeock. wl\l not otand at· all In hot water. " 'l'he Bisboe oock ba. fcroved tu be of great valne. It hao ouper.eded tile use of pre-exlstlng 

1:.itl�\ 
haR met wrth large 118le., lind . . haR an8wered Ito purpo.e8 per-

'l'he main question In tho ORM" I .  II. 10 the " .. Ihllt.y of the patent . Tile dr­fend"nt .. h .. v" Intro(lueed a number of device .. which are elalmed to have anticipated the plalntllf.' patent .  Of the8e. the valve patented by Alber[ Fuller was clear'ly antedat·e,1 b)' the Rlsbee Invontlon . In  neIther one of t.le oth.r prlllr ID vrntioo. or prior puhllcatiouM was vulcanized rubber "Red a. one of thr ourface. to elooe r be .tram "Rsaage. Tills fact ral.eo tbe que.tlon whIch wa. eon.lde .... d hy eouasel t,1l be the Iorlnelr.1 one In tbe 
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�'�"":'�K�t ':.���� �:���� ��f::.'er:.�I��a���e.;:� .. ,Iohed by tile dlsco" Ary of 'he fact that hlllhly vuleanlz�'d ntbber, In con.e­quence of Its ela.tlclty, would not be ground and cbanged by water cou­t.L, n I O �  dirt 01' grit. anJ. ln con ,equenee of Ita durability and noo-cort'odlble 
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A.n attempt was made to _how that tllih Invention Itad been antiCipated ty the application of .heet. of vulcanlzpd rubber to t,he cues of tbe door or plate ot manoole of .team engIDc8, and al80 upon the delfvery valves of en­Klneo ; but the analogy betwcen the edge of a gasket, upon the plate of a manhole, or upon a deliver)' valve, anil one of the oppo.lng .nrlaee. of a eomp ...... lon .team gagc cock, which I. nece.sarlly opened and cloRed at fn­lIuenlly recurring Interval., and whleh .hol1ld be RO constructed a. not to tiecome leaky from tile constant n.e to which It Is subjected, Is .o remote that a rubber gasket cannot with propriety be con81dcred an antlclJlBtlon of Blsbee'. lm'cntlon. 'l'he romark of ,J udge Coltman In Walton "'. �Potter (4 Scott ' s  N. C. ,  HI), seems to be aePllcable to this bl".mch of the caRe. It appear. to me tllat It (the p alntlll's inventlon l I. a ver,r u.efnl ap/lllea­Uon and .. daptatlon of a substance, the &ropertles Rnd qualities of which, 
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own efore, and, therefore, that It WaR 

at�r.�nH�����:�7teW:ent�o:'���
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lthln the principle which Willi enuncl-
The use of one mat<lrTa\ Instead of another In cOU8trnctlng a known ma.­chine la, In mo.t ca.e., .0 obvlou.ly a matter of mere mechanlcal judgment, and not of In ventlon

l 
that It cannot be called an Invention, nnle •• some new 

:t':.��t:���::�i:fn�.f�ea8e Of e.IlIelency, or a deelded saving In the opera-
Here the .uostltutlon does not merely produce the same result In the oame way, but produce. a new reaul[, dlJlerhllr from the former one ao materially that It might I&lmo.t be said that the dllference Is one of kind, and not of de­gree. The Impro{ement was of Much marked character tbat the Inference I. that the new device mUlt have bcen the r ... u1t of Invention, thought, expe­rlenoo, and .klll, rather thon the result of mere mechanical judgment. The defendents' devlee 10 l&n Imitation of the plalntllfs' gage cock except tbat, In lieu of the vulcanized rubber, the defendant. URe the material which was patented by rel .. ued letters pl!.tent I •• ned to Nathaniel Jenkl1l8, August a. ll!6� ; tbe claim of the patent I. for an elaBtle paeklng compoaed of at le .. t fo:tl' tenth. of Anew pul ver\zell refractorr earthy or atony moterla1.lntlmate­W mingled with and Ileld together by rubber, prell8l'ed for vulcaDlzlng and then vulcanized, ... and for the 'purpoRe de8Cr\bed. The defendanti have taken the principle or Idea of the Bisbee Invention, whlcb Willi the production of a tlgbt .team gage cock, by the u.e of vulcan-17. .' rubber as one of the bearing .orfaee .. and the aame material I. uacd In tb� same form and aha,," In whfch It aepeal. In the BI.bee Invention. It 10 
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used because other material. are fu.ed with It. The Infringement 18 manl­
f'1�t there be a decree for an InjunctIon and an account. 

I R J. (Jordon for plalntUro. 
TAoma, W. Clarke. for defendant ••  ) 

OW DCHAmCAL AND ENGInElUlfG INVENTIONS, 

IMPROVED PRINTER'" llAI.LEY. 
Henry K. Hanna, PIttsfteld, Ill,-Thls invention i� It gallcy, b)' 

which the type may be locked In an Instant without sldestieks, 
quoln.'4, and chase, for taking proofs, and unlocked for making cor­
rections without scaling olf type. It conslst� of an adjustable 
Cl'Ol\H bar that Is applied by hinged 01' buckle joints to the side of 
the ga.lier, to be readily folded out of t·he way or IOt:ked to thc 
type. When It I� d1'8lred to lock the type for taking a proof, the 

locking bar ill bnlUght al(llinst the type, anti the knUCkle 01' hinged 
frame lowered and extended to Its full width, giving It firm and 
complete locking of the type at a HRvlng of time and labor. AN the 
lower Plwt of the locking bar Is first withdrawn from the bottom 
of the types, while the bar still holtlR the upper part of the typP, 
the lockIng bar may be ea.'Illy reloosed without producIng any M''IlI· 
Ing oW of types. which forms an object,lonable footure of the lock-

11111' attachment, of galleys heretofore In n�e. 
IMJ'RO\'ED KTOVE PIP!!: .l C Il �·r. 

Jauw8 I,. J.oI·lng, Dallas (ltmter, IOWll, a\l!llgn01' to hil n!<t'lf, J<'ortu­
lIatus Hubbard, and Judl!On Purinton, of !!ame plolce.- ·Thls ls an 
hnpro\'ed stove pipe joint that forms a solid ami Hnn conncctlon 
of the pIpes, I!O that thl'Y eannot be pulled apart, or p u�ht,d toge­
ther, while being readily dLooeonnected when l'('qnlred. It L'()Hslsts 
of recP.!c1..'!eS at the end of one pipe, Iu connection with rlvet� of the 
other pipe end, the rh'ets haling broad Interior hAltlls, and �hanks 
nearly of t.he wIdth of the 1Il0ts. 

IMPROVED BALA Nl' F: D  SI.I DF. ,. AT,".:. 
John Edward Watson, Louisville, Ky.-Thill im'ontloll conHlsts In 

the improl'ement of babmcl'd �lIdi> l'ah'et<, by combining a pll!ton, 
diaphragm, and "lIlvl' with a Stlat hal'lng port, � and t'han­
nels lPadlnll' from steam Inlet. The diaphragm takt18 the uJ.ward 
pressure of the I!teal11, and ha� sufficient mOl'tlment t� u.llow the 

valve to be pl'el<sed by the down pl'e!'l8ure in !!aId chamber stfllllD­
tight on the _to The al'ea of the chamber Is sufficiently larger 
than that on the nndel' �Ide of thtl vah'e IIubject to IIft11g preRSure 
tA) kPep the vah'e tight. 

urPRC l n : o  In:W H !'ICALJo:. 
Alan�ol1 (.larpellter, Angola, Illd .. l188lgnor to himself and Joseph 

Smith, SlLme place.-TbilI Invention relates to an Improved weigh­
Ing scale for determining the welght.� nf substances, and also the 
pressure of steam in a boiler : and It eonslsta of a sliding post con­
nected by a bottom cl'Ollllheall and lever rodR with weighted elbow 
level'!l having Outel' Index arm.'4, Swinging In a �ultable CIISIng 
or box. 

U\, PROVED SEI , F'.cI.OIlnW H ATt' II W A Y. 

�lUuel W. Utill, IlUlogettstown, Pa.-Thill t� a hatc:hway .Iuor. It 
i � opened automa 'leally by a tapering elevator, IDalia In I'Iflct.lonp, 
hinged togetlter and folding, and clOlied by springs 01' weights, In 
the manner specified. 

Il\IPROVED MANUFACTt;'IUi: 010' .fit/O'I' .UW SHOE "'OI.t<:S. R'I'C., 
AND IMPRO Y �:D SC'HEW·THREA DED U A W IIIDJo: S III.III: PE(f!l. 

George V. �hefHeld, Nt'w York city, auIgnor to tlhefBeld Serew 
Driving Machine Company, I1Ilml' placo.-·The tlrst invention <'on-

sista In thp method nf un i ting the !IOle� of bnots and shoeR, or the 
pam to be joined tngether, by means of thr_led RCI'{'Wl' made of 
petriHed rawhide, or other analogous flbroUH material, w hich said 
screWl.' lire scrf'wcd Into colTespondlng !\Crew-tapped hnle� In tho 
parts to be united. The IIOcond Invention re)ates to the manufac­
ture of the thrtll\ded pegs, In whIch the IIklns or hides, as they 
come from the animals, are spl'ead on boards placed over a bed of 
(lnmmon Hu.lt In a retort, and subjected them to the action of t.he 

salt heated to about IlCJO for a I'uftlclent length of time to petrify 
and harden them. Practicable screws are made from tbe strings 
cut from the hides, the width lIeing about t.he Mmo as the thlck­
nf'llll of the .. kin, 80 as to make them square. 

IMPROYED CAR COt:PJ.T S« . 
H.:orge W. John80n, Princeton, aAAignor of one half hI� right. to 

Francia W. Hau",," Gibson county, Ind.-�hl� L'Onslsts of It hook 
and a catch on L'Ilch bar, HO contrlvetl as to form a double coupler, 
which cunneen. self-actlng)y, and ill dlsconne(¢ed by It chain or 
"ord from Itbo\'l', or from t.he !!Ide, In Much lIlanner M to avoid go_ 
Ing betwoon the CII.l'!'I. 

U(P llOYEJ) ( '( )MPE l\ S A T I,NH PJo:S \)! ·IX \1 .  
"'ritz WUlman, LIt SuJle, Ill.-The pendulum ball 1 M  suspended by 

two rods of metal, of dlft'erent. powers of expansion and contrac­
tion, and II lover, the lever being fixed In the rod of least expan­
ilion for a fulcrum, and having the more expamlible rod connected 
to .lI1e end, anc1 the bu.ll to t.he other end, 80 that when the rods ex­
paOli the ball will be raI!<etl, an,l It will be lowered when they con­
tract. The amount of \'ariation or L'Ompenl1llt:ion Is varied \I)' �hlft­
Ing t.hp lever along tlte rod In which It Is suspended. 

U\l.'JtOVED n IlE SHU;I,D. 

William MUI'ray, Ylcksburg, MisH.-Thls invention oonl!i�b! of 
coupling ;Jolnta and pipes for quIckly erecting frames for scalfolds, 
and for suppnrtlng plates to protect firemen from the heat nf a 
burning bulldinll', the object being to enab)e them to approach 
closer to It burning building, and to aft'ord protection to other 
bulldlnJl'll \I,. hf-Ing !Oet, 11P between them and the bulldlngR on fire. 

l M P]{OVED I,OI!K A:S D KEY. 
J ohn J .  POl-tUgUe"�, New York clty.-Thls Is an improved lock for 

SlLfee, doOl'S, and other places where two parts are to be secured to­
gether, I!O constructed that It cannot be opened by any other In­
strument than the key made expressly for it. The mechanism, 
wbich embodiEll! several novel and IngenlmlM d('vlcea, "annot be 
explained wlt.hout the aid of drawings. 

I MPRO"�:D SMOKIl: J A (' K .  
John B .  Deeds and Dalid A .  Bridwell, Tert'tl Haute, Ind.-,This 

consil!ts of a flue or jack with movable and balanced hood and out­
side ventilators. The movable hood adjusts Itself automatically 
by a surrounding conical rim , with drip holes, to the top of the 10-
oomotJve smoke stack. 

IMPROVED H OME PIPE ('OUPLING. 
Thomas Loftus, 8acramento, Cal., assigner of one half his right 

to Benjamin Bullard, Jr., SlLlDe place.-The coupUng is formed by 
an exterIorly threaded and flanged tube, and two interiorly 
threaded tubes, which screw on the fOl'mer and clamp tbe hose. 

I MPROVED EA JtTH A UGER. 

DatuB N, Root, Parkersburg, Iowa, I188lgnor to Chancy F. Owen, 
same place.-Thls conBista of a buell:et and bits contrived in three 
equal sections, by which the auger works faster; and by taking out 
one of the boring bita and buoket sections and substituting a 
pronged bit of peculiar form, with a shorter bucket section, bowl­
ders of larger slse may be taken out than CllD be with other 
augers. 

OW CBEJ[lCAL AND KISCELLAnOUS INVENTIONS. 

IMPROVED FmE ALARM AND EXTINGUISHEIt. 
Tho1Uas F. Nevins and John W. Smith, Brooklvn, N. Y.-Thls In­

Yentlon consists In making water How through a water wheel 
whOle mo\'ement acts upon a bell, whereby an u.larm Is l!Ounded 
automatically the moment the water commences to fiow. As soon 
as a fire breaks out and the flame licks a cord, the latter burns and 
breaks, and a spring throws back t.he bolt and leta a weight hlL 
The said weight being attached by a ch31n to the end of the stop­
cock a·rm, opens t.he stopcock and allows the water to pas., to the 
wat�r wheel. 

U(PROVJ';!) :IU ( ·UOI!(·OPJo:. 
Ge"llfe WaI", "'alrvIew, N. J.-Thill Is au Improved mlL'l'OHOOpe 

stand, by which the objeCT glass may be adjusted to greater or 1_ 
distance from the object without being dlsturhed In the least, or 
thrown out of Us accumte vertical position, and by which the 
greater or l_r inten.�lt�· of the light may be regulated and set to 

various ('On,lItIonll of the object. The Invention consists, first, of 
the meehanlRm for the minute \'ertical adj ustment of the object 

gla!VI ; IItlcomll)', of thl' alijl1�table ring frame and !locket : and 
lastly, of the varlab)e llght-otlrnltt.ing aperture (If tbe same. 

IMPRUV ED PH O'rOHR APnW PI.AT.I:. 

"'...,,Iet'lck H. PoweIl llnll Philll) J,ehm'n,Auburn, N.Y,-Thls con­

sists In an Impronltl plate for photugmphs or sign� made of water­
proof PIIper, having a " "Itt of paint on the back, and one or more 
(�)atl! of baking japan or \'Ilrnlsh on the face, and hardened. The 

pro,·t"'tl "f preparlng the PII,mr fur photograph and 81gn plates con' 
slsb! In Hl'Ht wat"'rprflOfing the paper, t.hen (lOat.lug thE.< back wIth a 
paint, lind baking" It In au nven ti l l  hard, then (mating the face with 
one or mon! la)'('rs of baking japltD or varnish, and th('n baking 
IIIlCh Hnal el lllt to hardnCl<.� to obtaI n thc requIred finish. 

DfI'ROY E O  JWlnAl, A PPAU .\'l'l:!I. 
I,ewls H. Rltu lltr, Cmwfnrds\'iIle, Iml.-A deeJ', strong box, with 

ChlH('d tnll, open Hide, anrl ,lumiling bottom, is mountetl on truck 
whflCls to lImvl' �ldewI�e. The bottom may be opened and closed 
b,· It '.Tonk shltft.. I �mnt·� are J.rovlded for lowering the coffin by 
chaIns and a "''ank shaft. and art' pivoted to the ends of the box 
Inside of the "" elting- to �win!C (,u t on the grave, and to close in for 
prol.ection when the box I� �hut, up. The shaft hat! a ratchet and 
pawl fm'holdlng th e ooftln when rcllulred • •  \ ftel· tile coftl n Is low­
ered, tit" box Is mnvpd along OVE,r It. on t,h.,  t.rH"k for dumping the 
earth In. 

I JII PUO \"EJ I  vor/rAW .11 l!:l,T. 
AlexlLnder M. Dye, Klkhart City, Ill.-'l'hl' plates al'tl aeoured to 

a felt band lIy (lUnching them over t.llp e,lgO!' lind also by a band 
bottom fa. .... enlng. 

I M PI{OV'Jo:1l WKHHI I« ·Al,EI;I.. 
1(ob"l1: H. C • .Kltoa, Uniontown, K�·.-These �" aletl are adapted 

for being carriOtl by physicIans and drugglst.q In portable folded 
state, In the pocket. They are made of a longer weighing beam 
and a �horter tray beam, blngetl together and working cn a ful­
crum or Hange bent (lown from thc my or scale beam. The weigh­
Ing beam 1M 101llritll:iInaUy slotted for the sliding weight, having 
)ateral index bands an(l It guIde pin, and pnlvI(lPd with pronged 
endq for attacblng smaller weights. 

IMPROVED ('OMn rXF:D MEAlH'JU: A X U  F UNNEl,. 

}'rank H. WInMton, El'lUlsvllle, WI�.-"ThIM Invention consists In a 
crooked stopper rod, by which the stopper may be held while the 
liquid Is running from the measure. 

IMPROVED BREECH-I,OADnw Fun: ,\RM. 
J ohn A. Heckenbach, Kenosha, WIS.-This conslBtB nf a movable 

plate In front of t.he breech block, with a devlcl' for tightening It 
llll in a simple way, hy means of which the platt! CUll be readily 
taken oft' for making l'lmooth and bright wlt.h emery papor, and can 
be tightened up when the parts become loose fl'Om wear, without. 
expense, and IIlso wIthout toolK. Thl' plate alllO Hl1ow� nf usIng 
AtrOnll'llr }IinA on whleh the hammp-r strlk, •• 

IMPlt()YE IJ 'KA'l' 1l }'on TREA'I'l l\({ 1 1" '1".  
Cllrlstlall Zlegenhelm, Allegheny, Pa.-Thip Is a compound for 

treating lroll preparatory to uniting It with steel by casting the 
sk>el 011 the Iron, oonRIRtlng of sal soda, caustic !lOda, borax., lime, 
and water. 

IMPROVED I(,E ( 'IU.:AM FREEZEU. 

Edward 1:1. Wheeler, Mobile, Ala.-This consists of an Ice can sur­
rounding the cream basket, both of which are Inside of an outer 
cau, and suspended from the handles of the beater shaft, 80 as to 
revolve with It, being supported on ItA pivot 80 as to tum easily. 
The (levIce is I!O connected to the beater sbaft that, although onlv 
partially filled with Ice, lt can be made to free?.e a full can of cream 
by shifting it up alnng the (!reRm buck et. after freezing the lower 
portinn. 

I MPROVED PRo;' EC '1'U,E FOU ORDN ANCE. 

John G . Butler, New York clty.-By means of this Invention the 
sabot of a projec.otfle may be applied In the shape of a compara­
tively delicate flanged ring, whel'eby thc weight Is not only greatly 
reduced, but much st.rength Is added, since thP- sabot Is secured to 
the projectile so much ntll\rer to Its periphery. A reduction of the 
distorting elfec.-ts of the dillcharge upon the l1Il.bot, whereby it ill 
frequently broken, by pl'Cl!entillg It greatly reduced area for the operat.ion nf t.h(!!Oe fOTces, Is also galned. 

lMPROVED FOUNTAIN PEN. 

Henry H. Perkins, Utica, N. Y .-Thl� Illvention consists of a foun­
tain lIttachment, bent of one piece of sheet metal, and attached by 
elongated wings and spring clasps to the pen, the Ink reservoir be­
Ing at the under side of the elongated Wings. 

-- - - - - --� .... I .... � .... �-- -----
OW WOODWORKING AND ROUSE AND CARRIA.GE 

BUILDING INVENTIONS. 

IMl'UOVED SAt!H ·BAI,ANeE. 

Jaines Wllddell, Mamaroneck, N. Y.-Thls Is an Improved 8IIIb 
holder, by which the upper sash may be readily opened and clO8ed 
and retained In any position for ventilation, and by which also both 
sashes may be secured In closed posItion. The cords are oonnected 
with the top and front of the upper !l8.sh, and then Pll!l8ed over pul­
leYI' arranged on the top of the lower sash. 

... . . . .. 
OW AGRICULTURAL IlfVEN7IONS. 

IMPUOVED FENCE POST. 

Frederick SnIter, De Witt, Iowa.-Thls consists of a slotted me­
tallic tube with a wooden core, to which the wlre-t!upporting sta­
ples are fastened. A top staple and wire retain a prot.eoting cap. 
and a bottom staple and wire the Inner wooden aeotion. 

IMPROVED HARROW, 

William Taylor, St. Louisville, Ohio.-This harrow is 80 con­
structed that it will readily adjust Itself to irregularities In the 
surface of the tn'Ound, and will allow either side to be raised to 
pIU!II obstructions. and to olear It of rubbish. It has longitudinally 
hinged lI(!otion8. 
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�ustutSS aud �trsoual. 

Th8 CluJrge fOf' Imertinn undelr thfl! head is One Dol­
lar a LIm fOf' each tmertwn, 11 th� Notice ex­
eud8 Four Ltnea, One DoRar and a Half per Line 
wQl be charoed. 

Ititutifi t �meri tau. 59 
(4) A. F. I. asks : How high can water be (18) C. W. J. asks : The statement that, in I Bave you ever published any articles on lIy1ng 

raised with an ordinary wcll pump by using check the case of mill rocks, the upper stone may be I machines ? A. We think that everything of Im­
valves, say 10 or 12 feet apart? A. If, as we un- more eaSily raised when In motlon than at rest I portance In referencc to the subject has at least 
derstand you, you mean to force the water up, the (the upper stone being the runner) by the regula- \ been noticed In our columns, and on p. 112, vol. 
hlght Is only limited by the power applied, and Ung screw, Is not credited. Can you explain ? A. 32, you will tlnd a pretty thorough review of the --- - - -- -.--------.--.- the strength of the a.pparatus. , A simple test could be made by att,chlng a spring quest.lon. 

Agricultural Implements and Industrial Machln- � W I I' k ' 1 I h . '  I balance to the wheel or lever by which the stone \ (a3) H . M. W. SUy8 :  r see it stated that 6ryfor Export .. nd Dome.tlc (Toe . R . H . Allen & Co . . X . Y .  (a) . .. . us R • •  n vr at prOPol liOIl I I� ral�d .hould the be-I. Portland cement be mixed with · . . 
b I anticipating a crowd at a new church, they tested Wanted-A second hllnd Ferris & Mlle. Hamlllel', �'ean s)uu'p �and for coating the outside of a Of woot material must a arometer be made n the strength thereof (by piling pig iron on It) to about 1 ,000 lb •. ram . J ob n  U . l'smeron. Halifax. N .  ,.. . • 

b I 'k b ild' ? A 0 f ' . order to be entirely reliable ? A. Mercury baro- 5� Ibs. to the square Inch. To what hlght would Celebrated John 8cott Scroll and J ig Saws made �hme or r c u mil' • nc measure 0 Cl'- meters are regarded liS the most accurate. . 
to order, of ,Jesgup' ,  superior CR.t st.eel, by ,J . HoI""t<.  ment powder to thr('e measures of dry sand. 2. Th I f d b I I '  h they have to pile to accomplish it? A. About 16 

f t ill b I f t e c rcum erence an area e ng 11" en, ow feet We think howevel' that you did not read 108 Hester Street,  :-lew York . ":elld for clrenl"r . How many Rquare ee w a arre 0 cemen d tl d th dl te f o ri . \. DI ide 4 '  , , 
mixed wUh �and co\'er � A. One barrel of ce- o you n e ame r o  R ng t

, 
_ .  v the statemcnt rlghtly. At all events, we are con-Split-PulleY8 and Spilt-Collars of same price, 

In('nt. n nd thrne of ", an.1 will make 3'L barre'� of t.lmes the area by the clrcnmferem e. tldent toot no .ueh test WIlS applied in the case .trengtb, and appearance 8M "�h{)l<�Pll11cYH and Whole- . A 'I.e ., n5.1.:. 
Collars. Yocom & llon. Drinker >'1 . ,  helow 14. Sorlh mortar, which will cover about 4.(M)O square feet (W) 'V. M. �a,·s : I have a gUlll llly tiuid mentioned. 
Second St . ,  Pbfladelpb .... l'... of brick wall, or about 411 square�, to a thickness which contains by the test considerable Iron In (34) C. '1'. V. asks : I have a ram for for. Gcar Cutter-Baldwln's-for 8111e. Ch,-ap for of � of an Inch. 3. Should It. be put on In one or solution. The density Is about 15° Ilaume. Can I cing water to my barn, and It will not run. It has C .. s b .  Address W. E. LewIs, Clevelalld , Oblo.  two coats ? A.Use one pl'lmary coat and a tlnlshlng get rid of the Iron so a.� to avoid the color It. gives ? always performed Its duty well until this spring . Foot Lathe, $14 ; Scroll Saw atta<,hml'nt, IF'1. coat put on Immediately a·fter It, before the lIrst A. Iron In solution may be precipitated by heat- The pipe Into lIume Is tight, and no Jl!I.l't broken. Samnel Harris, Lind Block, Chicago, mo. coat ha� set. The permanence of stUC('O on the ing It with nitric acid, and then adding amlllonla. The valves are In good order; the shut-otf comC!l I<'or Sale-No. 3 Fowler Punc}t,wlth large tUt'!Or t- exterior wall� of a building depends generally 120) I • .  H. K aHks .' Ho w  eo n .I mak e a up and will not go back. Can you tell what wlll ment dies and pUllch".. Cost $800 . Price ","25. Heavy th t billt f th s f that re- \ ... ... It ·' A "  I lid d to tlnd 0 t h more ul.on e 5 It y o · e ur aee . d'�esln�. that. will ke'ep a I"athel' buggy top soft a..... . . .L  OU S lOt en eavor u w Y Iroll E b "arH, c .. pable of cutting S In .  ·'Iuare Iroll. Cost I h h t I If Th 1 tte . �, '" � h It t b bvi ,900. PrIce flO;). �'<'rHaftlt & Co . ,  )f o ll e.I\"Hter, N. H .  celves t t an upon t e 8 ·UC(,'O tae . e a r and pliable ? A. A good mixture for making and the waste valve will not s ut. mus e o  0118 

I f h can abwrb water aUld give It off without Injury ; keeping leather flexible con�lst" of 1 pint boiled that a thorough examlDlltlon would be more val-Now Ready--Nl'w lind eniarged edit on 0 t e but. If the wnter IInds its way throujlh the �tIlCCO uable tOOn ou·r opinion. C .. tecblsm of tbe Steum .;nglne . Fr." hy mall for:l<2. �end linseed oil, 2 07.8. beeswllx, 1 oz. Burgundy pitch, .tamp for descrlptlve Clreular . F. " "llPY. Brldgeport.Ct. I
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ll and 2 oz •. tllrpenthll'. melh><l together over a �low , (3;') ,I. W. C. ask M : In �o. 13 of th e  SCI. P rae lU-(l' , e ace 0 . le wa . 0 a .  en an I To Inventol'!l-Owners of PI'ndlclll atentl' can t.hc pores of the blick, stuead a thin wash of ce- fire. Y.NTH'lC AMP-RICAN SUPPLEMENT, 1lrst page, you li nd buyer;! through us. l'enn . Pat . A .:cn<'y. l'hl l o , h'l l'hl a .  , k H I k Id I III t tl f th tea ncht D'ftck ment O\'el' the wall and scrape It otf tlrst, befol1l (21 , H. C. �. liB ,, : o w  call lila e go II' VI' an us ra on 0 e s m y� ... Centennial Pumps for Hand Power-All sizes, I '  I • C ld dl alze � A. l<'or usc on oil colors, take boiled 011 and Hawk, and BllY that salt water Is now substituted for exbauHting or compre.sllll!' .h·. H .  Welnd,'I.  �6 1 Ilfl\- putting on t Ie prlllcipa coat. �. ou an o� n-
thicken with cal::lned red ocher, and reduce to the to avoid carr;'lng the weight of the fresh water. wyn St . • Pblladelpbla, P.. . ary h.' �u"(' !'Ins

l
t
l
erer put It on sarI8fact�rily� A. 

utmo�t smoothness by grinding. Thin wtth 011 of How Is this done, and foaming prevented ? A. In Sclentl'lIc Amerleall-'L'hl' "iI·I'I'· '"ohllJleS for Yes, If all l Ilte Igent man. 
d .... ' - .  

turllentine. On water color or distemper work, changing from fresh to salt water, an t,o«> t'crsa, tlale-very cheap-clther bound "I' tn nnlllhCI'.l. .\ddrr... W'Il d k 0\.. F. H. , Box 778, :-lew Y ork Cfty. (6) E. �1.. H. asks : I a l'UlllP 0 wor - as me IsingIAs.� size, mixed with finely ground yellow foaming ls apt to take place; and until the water 
Bydrant Hose, Pipes, and ('oupling.. :,lend for easll,\' WiTh a 12 Inch column as with a 5 Inch, the oche!'. In t.he boiler Is changed, It Is well to throttle the 

Prices to BaUe� . "'sTreli & ( ·0 . ,  I'ltt.hnrl(l t .  PII . size of wllt.er valve being the same In both ca� ? 
' 11 d Rteam and check combustion somewOOt. J .,. Th Ilf j 1< f • Oth thl b I I liar (22) H. H. u:<ks : If Il INnl e b .. p utly Ii ,. Snyder's Little (hant One H01'>!e Powe!' 8tea11l I' t. � . "O .eet . . '1. er ·  ngs e n� s m , (a6) A. H. S. asks : W hat size of boiler ". il l  

Engine, complete wltll Tltbltl .. r HoUer, only :\ll !ll) .  Ward the pU11lP should for.,.. wnter more el\..l1�  thr01Jllh with water and all all' pUlIlP applied to the top I need for a J� x 3 Inches engine ? What should B. Snyder, M anufaclm" 'r, �j l" nlton ;;t . ,  �"w Y (Irk . the 12 Inch pipe. (the pump not reaching t.he water), "U11 the water be the t.hlcklles.� of Iron � With such a boiler, be pumpe.\ out, leaving U perfpct vaeuum In the For 2d Hand Portable und litational'Y Roilers (7) .1 . V. �. usk� : The fol lu wing iti a 2 
x 4 bottie ? It Is un oieN<tood I hat the bnttlp shall he what horse power could I develope, running at a and Engines , .. ddr ••• . J unl IlH Harrl •. 1'Ittt"\·I1I�. Po . Inchl'.8 pnglne, large enough to drive a boat 20 {pet clo�ed ai:tlght.. c\ .  Xo high speed ? A. Your questions are rather Indell-Centennial Exhibition, Philadelphla.-Examlne long and (0 Inches beam, with a pl'Opeller ? A. A nlte, as the size of boUer and thickness of iron tbe Allen GOl'erno .. , �lachlllery Hal l ,  D. 9, Par. 71 . somewhnt lArger cylinder would be advlsahle. (2;\ ) ( ' . So 8a�'il : Wheu I drop a lauge Hhme will depl'nd upon t.he number of revolutions, the Machine-cut brass gear wheels, for models, &c, Into a �tream of water, it will sink to the bott�m: f te d th d i d tr 0-Ltst free . D. Gllhert & Son , 212 Chest.er St . . Pbll" . . 1'... (8) H.. B. H. Havs :  I have a smal l i ron cyl- but if .I brook that stone Into small particles and pre!!SUI'" 0 s am, anT e es go an cons u 

"Dead Stroke" Power Hammers-recently great- Inder, that will hoid, compressed, 100 gallons nl- drop it Into the eurrent, It will move down the tion of the engln�. \\ e have
,
published some gen­

ly Improved, incre .. slng cost ovcr 10 por ccnt. I'rlces re- troWl oxide gas. I have also a regular (lental gBl!- stn'alD.  My friend says I t ls because the particles eral rules on Pl' . .'Ia, 225, vol. 33. 
dnced over 20 per cent . Hull & Beldell Co . , Danbury,Ct. ometer that will hold a similar quantity. How are lighter. I >lII�· 1 t is because the particles have (a7) J. F. 8. says : I w i sh to lDak e  a small Power & Foot Presses & all Frult-can Tools. Fer- can I (''Ompress this nitrous oxide gas Into the a larger 8urface In proportion to their weight, to propellcr to draw a smail boat to carry 10 persons, racute Wks . ,  BrIdgeton , N.J. & C . 21, Mchy. H .. ll , Cent'l .  Iron eyllnder, taking It from the gasometer ?  .-I. .  be acted upon by the water. Which Is right ? A, on lIat water about 1� feet deep. How can I The French Files of Limet & Co. have the en- You will need a compreBBlng pump. Consldera- You are. build It best � A. Build it on the model of a good dorsement or m .. ny of tbe les'ling m .. chlne m .. kers of bl t I I d f d I h h t h h i d 't d draft America. Notice s .. mplcs ln M .. chlnery H .. I I ,  Freneb D&-

e appara us s requ re or pro uc ng sue a (�4) U. H. aMk s : 1. Would an engine with rowboat t a as t e retlU l'e CApaCI y an . 
partmen t, CentennIal �:xl'osltlon . Homer Foot & Co . ,  high degree of compression. two 08('\1Ial.lng cylinders, % Inch in diameter and (aH) F. M. says : I wallt to make a ca�t iron IIole A[I'ente, 22 PI .. tt St . ,  New York. (IJ) J .  R. McC. says : 1 . [ �aw in the Scu.:�- of 1M mcb stroke, be powerful enough to run a gun of3� Inches bOl1l and t feet long. How much Shingles and Bea.dlng Sawing Machine. See ad- TIFIC AMERICAN a reell)e to make a wash of co- �eroll �awing machine t� saw pine 1 Ineh thick � metal must I bave around the bore at the breeeh ? vertlsement of Trevor & Co . ,  Lockport, N .  Y.  ment and 011 to put on a brick wall, to keep out A. The engin<'8 will answer. 2. Of woot size A. Make the thickneBB at breech about . inches. Solid Emery Vulcanlte W heels-'rhe Solid Orlg- the moisture. Would water do a� well 118 oil to should the boiler be, to run with spirit lamp, and Make the diameter of vent i- Inch, and bore It so u .. 1 Emery Wbeel-otber klnds lmlt .. tlons and Inferior. mix with the cement, 01' would the brlek belllg at wbat prC!!8ure should I run it ? A . You might as to enter breech about 1 Inch from the bottom. Caution -Onr name Is stamped In full on all onr best previously painted be a det.rlment to the cement use a boiler 10 or 12 Inches In diameter, and 18 or Dut YOIl will be !!lifer If you buy a gun ready Stand .. rd Bertlng, Packing, .. nd Hose . Bny tb .. t only. IIdherlnO' to the brick wall ? A. A wash of cement 20 inches high. You will find alcohol a very ex- made. Tbe b e st Is tbe cLeal est. New York Belting and Pack- .." 

Ing Company, S7 .. nd 88 P .. rk Row, New York. and oll is 81mply a paint, and you can apply It like pensive form oUnel, even If you succeed In n�lng (�9) C. W. M. S yM : In YOllr reply to B. L . .  See Boult's Paneling, M oulding, and Dovetailing any other paint, w ith a bru�h ;  If your wall hus it ut ali. you say that if, from Ii point without the ellipse, 
Machine .. t Centennl .. l, B. B-M. Send for p .. mpblet and been alrelldy painted, you sbould use oil and not (25) C . . J .  L. ask s : 1� it pOlltli bl e fol' a gas lines be drawn to the foci, the line blEectlng the ample of work. B. C. Macb'y Co . ,  HattIe Creek, Mlcb . water. 2. After the cement ls applied, eau I paint meter to register more gas tOOu really goes angle thus formed wtll be normal to the curve. Deafnes� Relieved-No Medicine. !look free. over the wall wlt.h auy ordinary l'alnt ? A. yps. through it � A. It would be very easy to make a �o It will if tho point Is on the line of the major G. J .  Wood, �ladlson, Ind . ( lOi .1 . T. ( ' , askM : A. and B. have an argu- met<>r thllt would do this. or of the minor axis, but not otherwise. In what Steel Castings, from one lb. to lIve thousand lbs. f fI in I.J Ildl t be f d th Invalnable for strengtb and durability. Clrcnl .. rs free. ment about namCli 0 oors a u ng wo or (26) F. ('. H. ,Jr. aHks : 1. If a ball i s th rown treatise on the conic 8ections can oun e 
Plttsburgb Steel Casting Co . ,  Plttsbnrgb, P... more stories high. A. says t.he floor on a level Into t.he all' vertically, will It, on eomlng down, method of constructing the normal from a point 

For best Presses, DIes, and Fruit Can Tools, Bliss with the street Is the grounn floor, and not t.he strike the hand with the same foree that It left it not on the curve, in the case of eit.her the ellipse, 
& Wtlll .. ms, cor. of Plymoutb and J .. y, Brooklyn, N .  Y .  first floor, but the floor lip one lI.ight of stairs with ? A. No. 2, Why not. ? A. On aecount of thc parabola., 01' the hyperbola ? A. We are 

For Solid Wrought-Iron Deams, etc., see adver- from this ground floor Is the first floor, and up two the reslstancl' of the air. obliged to our eorrespondent for calling attention 
tJsement. Address Union Iron Ml\ls PlttsDurgb, P .. . , flights the second. B. contend� that t.he lIoor level to this matter. By an oversight, we gave the di-
for IItbograph . &c. with street Is the tlrst floor, and \Uay also be called (27) H. G. asktl : Ho w  many feet of water rectlons for drawing a normal on the aEsumption Hotchkiss & Da.ll, Meriden, Conn., Foundrymen the grouud fl oor, but the floor up one IIlght la the per second is required when passing over an over- that the given pOint was on the curve. We have and workers of sbeet metal. Fine Gray Iron C .. stlngs second floor, and �o on. Which Is right � A. H. is shot water wheel U feet In diameter, utilizing 70 never aeen a graphical solution of the problem to order. Job work 80llclted . right, according to the practice followed in this per cent of Its etfective force, to produce 100 for a point outside the curve. Nearlyail'treatise8 For Solid Emery Wheels and Machinery, send to eountry ; but A. would be right In Europe. The horse Jlower � A. Find how many horse power on conic sections, however, give methods by tbe Union Stone Co .. Boston, Mass . ,  for clrcnlar. ground floor In London a'ld the I'U tie rllalll!>h In would be developed, If there were 110 108scs, mul- which the equation of the required normal can be Hydraulic Presses and Jacks, new and se<.'Ond Paris correspond to our first lloor ; and the lI1'l!t tiply this by 550, and divide the product by the obtained, and perOOps some of our mathematical nand. Latbes and Macblnery for Pollsblng and Budlng f h 1 f t  Metals. E .  Lyon, 47U Grand Street, New York. story In London andpI'cmiel' Mage In Paris aree'lul- product of the yeloclry II t e water n ee per readers will be Interested In working out a 81mple valent to OUI' second 11001'. In London they some- second multiplied b,· thl' wellCht of a cllblc foot graphical solution. �plnning Rings of a Suparlor Quallty.-Whitins- f I VIlle Splnnln{f RIng Co . ,  Whltlnsvl\le, lIass. times say .. up one pair," that Is, one pa.lr 0 sta rs, In Ibs. 

H H k 1 Wh t ' tl t t and In Pdrl8 (III I'l'I'micr, whlt'h means the BIlme ... ' 1> I h t l ' (40) J. . . a8 tl : . a IS Ie grea f'S Diamond Tool&-J. DiekiDson, 64 Nassau �t., N . Y. thing. (28) �' . O. n.. say:! : . 0.\'" s ee sprlDgs depth h'Om which a siphon can draw water, from Temples and Oilcans. Draper, Hopedale, Mass. from No. 18 to No. 0 In thickness In a vessel con- an Inclined shaft 01' a straight shaft, or ls there 

C. C. P. will  lind " p. 20a, vol .  a4,  red pes 
for eolored flrc8.-H. J. C. should lil l <' his vlnegal' 
caskS wit.h t.he mat{'rlal desorlbed nn p. 11, vol. l?4. 
-G.W. �. and other pj;'cl"ulturl�b' Mhould addreHs 
Seth Green, l��rl., Itocbe.�t"'r, N. \" .- s. H. D, will 
wlll llnd a reelpe for !'emovlng warts on p. 9j, vol. 
itt-R. G. D. wll1 l1nd directions for bronzing Iron 
castings on p. 28;-1. yolo 3t.-C. W., Jr., clln l'ropor­
tion the change wheel� of his compound gears by 
the rule given 011 (l. 107, vol. 34.-W. n. can paste 
paper labels on tin if he mixes a tablespoonful of 
coarse �ugar with a quart. of flour paste.-J<:. P., 
O. M. l'. & B .. ,T. �I., C. C., ;r. H. G., and lIlany 
others who ask us t{) reoommena hooks on In­
dustrial and sclentilic subjects, sbould address the 
booksellers who advertisc In our c'llumns, all of 
whom are t.ruslworthy tlrms, for cataiogues. 

( 1 )  F. M . •  1 .  �II Y" : I Wlt11t to oonvq water 
1,000 feet. from a hydrant before It can be used. 
Which Is the 1008t proleticable way, to lay 1,000 
feet of pipe nnd connect an engine to the end, or 
connect the engine elosc to the hydrant, and r.he 
hose to rhe end of the pipe and play through t.he 
pipe Dnd hose ? A, Thc tirst method would be 
best. If you wish to thl'OW a stream, 

(2) A. S. ask s : How are photogI'd phs put 
upon glass and made transpal1lnt, so as t� be eol­
ored on the hack wlt·h 011 colors ? A. The fa(,'e of 
the picture Is covered liberally with starch PIlSW 
and laid UP'lD elean gl8&�. Then, with a smooth, 
hard edge, the paperls l'ubbed upon thc back from 
the eenter to the cdge until all of the starch Is 
pressed out from bctween the picture and glass 
that can be. After It Is dry, castor 011 Is applied 
to make It transparent. 

(3) E. V. J. agks : WhRt is the difference 
between sweet 011 lind olive oil ? A. They are 
diJferent names for the same thing. 

(11) .J .  J . asks : A. saytl t hat g l u !' ean be talning steam, !!Ometimes up to 100 Ibs. pressure. any dltference ? A. In an inclined shaft, the plpo dls!'Olved In alcobol without applying heat, pro- }1'or what length of time do you think the springs being longer, there would be more friction In the vlding the spirit be of the proper strenll'th � B. will maintain their elastlclty ? Do you think that pipe, anll the discharge would not be so great. says It cannot be done wlt·h alcohol alone. A. B, the heat of the swam wlll Injure the temper ?  You wlll reaeh the practical limit at a hlghtof 28 I� right. Will It cOlTOde them � A. If the springs are kept or 30 feet. 2. How much longer should the exter­( 12) G. H. W. askM : Iii cal'bo n i e. a" id bene· bright, they wlll pl'Ove quite durable. To prevcnt nal end be than the Internal end ? A, A slight lIelal to the st�ma�'h ? A. In many case� It Is, their corl'Olllon,they might be plated with nickel difference of level between the two ends will in-( Hl ) C. Eo H. :lay:! : 1 have seell arti toleH or sHver. sure working, provided the dlscharge lll the lower, 
made from some <Jomposltlon pre!lSe<l ln moldH, W (21J) J .  W. N. utlktl : Whie.h wheel .  of 110 but of course, In l'ractlce, It Is well to have a con-
represent carved wood, ann Int.ended for onla- pair of ordiuary carriage whecls, would lift from sldel'able dltference, if pOf�lble. 
mentation on fll l·nlture. Call you tell me how the ground In rounding a curvc, with not.hlng on (41 )  J. W. H. "")"8 : In regard to thickness they nre made ? A. 'fhe comp08itlon YOI1 men- the axle, the wheels being drawn rapidly ? A. We of Iron for a boller of U Inches diameter, 30 Inch­tloll is prohahly thaI mnd(' from Ilnwdu8t IIml are n')1. �ttl'e thllt ",ithel' would. If the II'rollnd were es long, you say toot. Iron will stand 35 lbs. to the glue. level. square Inch safely. I have a eylinder of 18 gage, You �tate rhat paper pulp can be hardcned by (30) J . . 1 .  Ilskl! : 1 .  What. p., w e r  ill g'aiued oll 16 1nehes In diameter and 30 Inches long, toot I treatment with ehlorlde of zinc. Can you give me every additional Inch on the face of an IS Inehes have had tested to 270 Ibs. pretlSure. A. In ow' fu ller .lIrcetlon�? A, We believe the anhydrous diameter pulley, 8fty from 6 Inehes to 7, 8, etc. ? answers to correspondents In relation to the pres­chloride of zinc ls employed, t�get.her with t.he A. As we underswnd your 'Iue8tlon, If you double sure a boiler will stand, we generally give working alumina sait, in the sizing. the faoo, yon (''an expect to trarullult about double pl'C!lHure, with a large faetol' of safety. In prac-the I'ower. 2. What Is the best thing to put on a tl It I .. , to tlnd boilers no .rylng much high (14) J. H. S. asks : How m uch �inc, u Hed � s  ce, s usu... � .  -rubber belt to keep It from slipping ? A. If It is t..... Id be allowed by our pro-a preventive of sca.ie, Is relulred for a 30 horse el' preBBures uun won 
power boiler ? A. A plcce welghlnll' 2 01' 3 1bs. will tightly stretched, It would be advisable to U8t' a portions ; but we think It best to give values 
be �u1Jlclent to experiment with. whler belt. 3. Is a six ply belt 118 liable to sllp a� whieh are !!anctioned by the highest engineerlug a fOUl' ply ? .\. Yes, other things helng the authoritIes in this country and Europe, (15) C. W. N, ask!! : Why is it that gunner!! !l!Ime. 
are afrald to depress their guns below a certain (42) C. ' W. ,I . says : It is contended by eome 
augle in lIrlng from a hight ? A. For fear that (31) D. P. A. asks : What weight w i l l  a 2 that to clear tbe foliage from muck beds, so that Inch jack screw ralse and sustain ? The 8crew has h light d h t have fre · access there-the gun may beoome unmanageable, and more t e SUll an ea may e 
disastrous to friend than to foe. 2 thrends to thc Inch, single thread, and length of to, the tertilizlng properties of the muck are lost nut Is 4 Inche�. A. If you do not take friction by evap01'1ltion and absorption of nitrates frOID (16) A. A. H. ask s : How ill the material Into account, the weight ralsed will be to thc the muck. But to allow t.he sOOde to remain over used by dentists for lI111ng teeth pre�d ? A. pressure applied, as the distance passed over In a the muck, and to haul therefrom as required, It! Gold leaf Is principally employed for this pur- glven time by the point of application of the better, and, In fact, the only salvation of the pose, also other foils. An amalgam Of copper pressure Is to the distance passed over In the �ame muck bed as a fertilizer; and It Is contended that and mercury hll8 WIIO been USL-d with good result!:!. time by the point of application of the weight. the evaporation und absorption goes on after the You should have stated more explleltly what par- Practically, this result wlll be considerably modl- muck Is dep08ited on the rcqulred lands, and that tlcnlar variety of cement you had reference to. lIed by frletlon : how mueh .lIUl bel!t be Hsepr- the plants designed to be Improvl'd t.bereby have Plal!ter of Paris 's not used for this pnrpose. talned by experiment. to grab, !In to speak, for their share, entering Into 

( 1 7) T. P. H. asks :  ClIoll lDarsh grntlB be (32) O. It M. asks : What power would be direct contilct or (''Ontest wlth the sun. !t Is olso 
utilized In the manufacture of paper ? A. The required to run a fan wtth 30 blades, eacb Ii feet contended that rain Is a dcposlt of nltrate�, pre­
material, we believe, bas been used for this pur- long x ·1 ·foot Wide, set at an angle of 80", at a vlously taken up as vapor, and, therefore, after 
pose before. If It can be economically harvest- speed of 500 per minute ? A. So mueh depends a shower, the nitrates are then taken up as rapld_ 
ed, dried, and freighted, and occurs In suftlclently on form and construction of fan blowers that It Iy as the plant can do it ; and up )n the reappear_ 
large quantities, It might prove of some value. ls sater to answer such questions by experiment. ance of sunshine and heat, they are reabsorbed 
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Are these things so ? A. If the muck beds be 
well covered, there Is practically little danger of 
loss, liable to arise from exposure to direct sun­
light. The proportion of nitrates of ammonia In 
rain water Is extremely small, so that In a well 
manured field the gain or loss to the vegetation 
from this source would be Inappreciable. 

(43) W. E. E. says : I have a lot of black 
rubber chains, and they have o.ll turned to II gray­
Ish color. How can I get the color back ? A. We 
could not suggest a remedy without examining the 
material or learning more precisely under what 
conditions the change had occurred. It Is proba­
ble that tile articles were not originally of good 
material. 

(44) E. P. B. asks : Is · oil made from fresh 
butter good for oiling farm machinery ? Can the 
salt be taken out of salt butter so as to make all 
oU fit for oiling harness ? A. No. Such oll is not 
suitable for eithcr purpose. 

(45) W. J. H. says : By what means can I 
take Iron rust out of marble ? A. It is ImpOSSi­
ble to do this, without injury to the marble, by 
purely chemical means. The best method that we 
can rccommend Is a uniform abrasion over the 
stained surface with a stitr steel brush, aud, If the 
work was Originally polished, repolishing in the 
usual manner. Where the stains are too deep for 
such treatment,it would perhaps be better to cover 
them with a light coating of a mixture of plaster 
of Paris in a strong solution of water glass. 

(46) C. 'f. U. say s : Plpase I!'ivp lIIe a rtlcipe 
·for cleaning baryta crystals and stalactites. A. 
If thc crystals are really sulphatc of baryta, try 
steeping them for some hours In hot muriatic 
acid, containing a very IIttic nitric acid. If the 
uep031t you wish to remove consists of ferrugln­
ons clay (ocherl,thls treatment will completely re­
move the Iron,leavlng beh ind the pure white clay, 
which may best be rcmoved by mechanical 
means. 

(47) ( '. H .  'Y. says : In �ol«l .. ring tinware 
without a soldering iron, with a candlc or lamp, 
the place to be repaired Is first covered with an 
acid. Can you tell me how that acid is prepared ? 
A. Digest zinc In strong muriatic acid until the 
acid will dissolve no more of the metal. Decant 
thc clear liquid and bottle f�r use. 

(48) H. M. asks : 1. How many strokes 
should a fret saw give, to onc turn of the crank, 
110 give the best results ? A .  About 25 or 30. 
2. Would a friction wheel covered with india rub­
ber of about 2 inches diameter, to be driven by a 
larger wheel, have power enough to drive the 
above saw ? The 2 inch wheel is to be eonnccted 
to the under part of the saw, by a crank pin run 
In a slot In the lower arm of the saw. A. I think 
it would, with a good heavy balance whcel, Or a 
driver with a heavy rim. 3. Would it run hard 
undcr the above conditions ? A. I do not think 
that lt would run hard at all.-J. E. E., of Pa. 

(49) E. A. F. says, in reply to J. W. O. , 
who asks whether a horse can draw a vehicle more 
easily if hitched close to It : Several friends say 
that the closer a horse Is to his load, the easier It Is 
to puil, and vice versa. You say that you cannot 
see why the draft Increases with the distance ex­
cept by the additional weight of chain or rope 
and friction on the ground, If the rope touches 
the ground. My experience is that, In drawing a 
log or any other dead weight from the ground; 
the closer you get to the weight or object the 
easier it will move, for the reason that your power 
is above, getting rid of part of the friction. You 
may hitch to the fm'ward end of a log and uraw 
all you can, and then change to the hind part of 
the log, and let one animal be on each siue with 
the weight between them, and they will move the 
load more easily. Take, for instance, a pall' of 
trucks for hauling logs, and place the skids on one 
side of the trucks and a log to be loaded and team 
on the other. You may hitch a chain or rope to 
the trucks and under the log, and back over the 
trucks and to the team, which Is close to the 
trucks, and then roll the log on. But.take chain 
enough to reach from 30 to 60 feet, and they will 
load It easier with the 60 feet of chain or rope. In 
the last position your weight is above the backs of 
the animals or above the line of draft; in the first 
your weight is below. A. In our answer to J. W. 
0., we understood him to refer to an ordinary vc­
hide, in which no lifting etrect was desired. What 
you have so well detailed In your lettcr is, we be­
lieve, generllil V correct. 

(fiO) D. M. says : As many of your readers 
seem to take an Interest in the baroscope of Bab­
inet, of which I sent you a description which has 
been published in Wrinkles and Recipes, allow me 
to suggest a ohange whieh experience has taught 
me. The use of ·water In that Instrument is sub­
ject to grcat Inconvenience. For, 1\8 the water 
gets foul at the ex�ense of the air confined in the 
bottle, it is necessary to remave the water pretty 
often. Now this trouble Is almost entlrely avold­
ed by using, instead of pure water, a mixture of 
water and whisky in equal quantities. 

MINERALS, ETc.-Specimens have been re­
ceived from the following correspondents,a.nd 
examined, with the results sta.ted : 

S -The powder consists of oxide of zinc to­
gether with finely ground resin. It would be ne­
cessary to make a quantitative analysis In order 
to determine the proportions of each ingredient. 

COJDt1J1nCA.TIONS RECEIVED. 

The Editor of the SClENTIFIc AMERICAN ac­
Imowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow­
ing subjects : 

On the Calclfactlon of Tubercles. Bv C. B. 
On the Water Grate. By F. G. W. 
On a Small Engine. By T. B. R. 
On the Vicksburgb Cut-Otr. By C. G. D. 
On Voracious Fishes. By U. L. S. 
On nn Indelible Ink. By A. J. F, 

J,itutifi, J.lUtricJu. [JULY 22, 1 876. 
&Iso inquirIes and answers trom the follQwlng : Furnace damper regulator. A. C. Norcro •• . . . . • • .  178.9« Tag. C. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  178.908 

S. & S.-J. J. R.-J.  G. S.-I . W. H .-E. L . R.-C. S .  
-G. S.-J.  D.  T.-P. K.-R. E .  M.-W .  H .  E.-C . �L 

Furnace •• heating air for. C .  Thonger . . . . . . . . . . . .  178.97'7 Tanks. con.tructlng wooden. E .  M. Morgan . . . . . •  178.041 
Gas.maklng. A. Duche.ne . . . . . . . . . . . . . . . . . . . . . . . . . 179.005 TBnnln julces. treating. J. Fc,ley . . . . . . . . . . . . . . . • . .  178. 919 
Ga •• making nydrogen . J. M. Hirsh . . . . . . . . . . . . . . .  178.018 Tca and collee pot. E.  B . Manning . . . . . . . . . . . . . . . .  178, 987 

HINTS TO CORRESPONDENTS. 
Gas tar. separating ammonia. J. J . Thoma • . . . . . .  178.8!l9 Telegraph. dial . E . Van Hoevenbergb . . . . . . . . . . . . . 178 .082 
Gaaallers • •  moke bell for. J . Fox . . . . . . . . . . . . . . . . . .  178. 920 Thill and pole attachment. E. E . Lcacb . . . . . . . . . . . 178.861 

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

Generator • •  team. J. A. Miller . . . . . . . . . . . . . . . . . . . . .  178.868 Top • •  plnnlng. C. E. Vettcr . . . . . . . . . . . . . . . . . . . . . . . .  178.978 
Glass panel • •  J. Budd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.9().I Torpedo. 011 well . E. E. Swett . . . . . . . . . . . . . . . . . . . .  179. 077 
Grain binder • • J. E. Buxton . . . . . . . . . . . . . . . . . . . . . . . . . 178. 993 Track clearer. M. Pluck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178. 950 
Grain binder. Randall & Rayment . . . . . . . . . . . . . . . . .  179.058 Traction wbcel. W. H. Laubach . . . . . . . . . . . . . . . . . . . 178, 859 
Grain sbeaves. tic for. R. Richeson . . . . . . . . . . . . . . .  119. 063  Truck and bag bolder. combined. L. Tandy . . . . . . .  178. 886 

Enquiries relating to patents, or to the patenta.­
bility of inventions, assignments, etc., will not be 
published here. All such questions, when Initials 
only are given, are thrown into the waste basket, 
as It would 1lll half of our paper to print them all ; 
but we geneJ:'IIJ.ly take pleasure In answering brlefiy 
by ma.ll, If the wrlter's address Is given. 

Grinding macblne. C. Majer . . . . . . . . . . . . . . . . . . . . . . . . 178.037 Turning handles. Seely & Chilcote . . . . . . . . . . . . . . . . . 178.068 
Harrow tooth . H. B. Fargo (r) . . . . .  . . . . . .  . . . . . . . . . .  7. 180 Twine holder. Gardner & Hill . . . . . . . . . . . . . . . . . . . . . . 179. 009 
Harvester rake. J. Garrard . . . . . . . . . . . . . . . . . . . . . . . . .  178.010 Type casting machine. J. M. Conner . . . . . . . . . . . . . . . 178.910 
Heater and IUter. feed water. G . F. Jasper . . . . . . .  178.93:1 Valv e .  balanced slide. J. J. De Lancey . . . . . . . . . . .  178. 002 
Hog cholera. remedy for. C. B. Lake . . . . . . ... . . . . . .  178.985 Vehicle spring. J. Kaullman . . . . . . . . . . . . . . . . . . . . . . . .  178.9M 
Horse protcctor. W. S. Marsh . . . . . . . . . . . . . . . . . . . . . .  178.867 Vehicle wheel. L. Dorman (r) . . . . . . . . . . . . . . . . . . . . . . 7. 186 
Horseshoe. E. Murralne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.871 Veblcles. propelling. H. W. ]0'. Custen . . . . . . . . . . . 178.995 
Horseshoe. Rattray & Robertson . . . . . . . . . . . . . . . . . .  178. 955 Vessels. swinging berth for. II . C . Smltb . . . . . . . . .  178.971 

Hundreds of inquiries analogous to the following 
are fent : " Who sells electric bells ? Whose Is 
the best parlor organ ? Who makes diving ap­
paratus? Whose Is the best engine-turning 
lathe?" All such personal inquiries nre print­
ed,as will be observed,ln the column of "Business 
and Personal," which Is speeially set apart for 
that purpose, subject to the charge mentioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously ob­
tained. 

Horseshoe pad. D. W. Horne . . . . . . . . . . . . . . . . . . . . . . . 179.020 Wagon brake. M. Schlessman . . . . . . . . . . . . . . . . . . . . .  178. 066 
Hose coupling. C .  L. Martin . . . . . . . . . . . . . . . . . . . . . . .  178, 939 Wash board. G. R. Wrlgbt . . . . . . . . . . . . . . . . . . . . . . . . . .  179. 08 
Hydraulic drawback. C. Sellers . . . . . . . . . . . . . . . . . . . .  178.965 Wasblng macblne. E . •  J. Robln.on . . . . . . . . . . . . . . . . . 178. 879 
Indicator. station. J . R. Balsley . . . . . . . . . . . . . . . . . . .  178.8<J5 Washing machine. H. L. Vestai . . . . . . . . . . . . . . . . . . . .  1'nl.890 
Indicator. Goddard et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178. 011 Washlng macblne . G. S .  Walker . . . . . . . . . . . . . . . . . . .  178.980 
Indicator. station. C. M. Sexton . . . . . . . . . . . . . . . . . . .  178. 968 Watch cases. calendar for . C. K. Pevey . . . . . . . . . . .  178.052 
Iron. holding bars of. W . Sellers . . . . . . . . . . . . . . . . .  178. 967 Watch escapement. J . R. Hopkins . . . . . . . . . . . . . . . .  178. 019 
Iron. ctc . • welding and shaping. G. H. Sellcrs . . .  178. 966 Watches, safety pinion for. M. C. Smltb . . . . . . . . . .  179.074 
Ironing apparatus, Ashton & Met •. . . . . . . . . . . . . . . . .  178. 89l Water wheel. turbine. I . Sherck . . . . . . . . . . . . . . . . . . .  178.969 
Jack, lifting. H. H. Sherwood . . . . . . . . . . . . . . . . . . . . .  179.070 Weil and cistern toP. J. M. Bull. . . . . . . . . . . . . . . . . . . .  178.905 
Journal bearings. etc .• metal for. S. Doubleday . 178.841 Well torpedo. 011. E . E. Swctt . . . . . . . . . . . . . . . . . . . . . .  178.077 
Kiln. cbarcoal. B . Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.8.<;5 Windlass. B. D. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.887 
Kiln for burning brick. ga • • Segcr et al . . . . . • • . • • •  179.C69 Wire· splicing tool. R. L. Taylor . . . . . . . . . . . . . . . . . . . .  178 , 884 

[ O F .I!' I C I A L l  Labeling minerai specimens. C .  W. Cannon . . . . . .  178.906 Wrench, W. Britton . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  178, 888 
Lamp. C. Godfrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.006 WI·ench. pipe. T. Bootb . . . . . . . . . . . . . . . . . . . . . . . . 178.90� 

I N D E X O F I N VE NTI O N S Lamp llghter . F . W. Rentz.cb . . . . . . . . . . . . . . . . . . . . . .  179. 061 Wrmger. G. S . Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.<J81 

FOR WHICH Lamp-lighting device. R. S.  King . . . . . . . . . . . . . . . . . .  178. 851i Zinc from It. ore •• extracting. F . L. Clerc . . . . . . . .  178 .998 

Letters Patent 01' the United State. were �=��:�;:!;.� .. ���::l�;;:;,�� .. .. .. .. .. .. .. ..  :: .. : .. : ·  .. : : : : : : :  :::�� DESIGNS PATENTED. 
Granted In the Week Endln� Latcb for doors, thumb. H.  C. H ill .. . . . . . . . . . . .. . . 178.\1�6 Y . 845 . -MEDAL . - W .  Conn. Phlladelpbla, I'a. 

June 20, 1876, Latcb . reversible knob. W . M. Urlscom . . . . . . . . . .  179.015 Y. 346.-STOVE.-J. A. Lawson, 'froy. N. Y .  
Latch. thumb . C .  S.  Jcnnlngs . . . . . . . . . . . . . . . . . . . . . .  178. \123 9 .347.-STOVE •.  -A. Richmond. Brooklyn. Conn 
Leather straps, etc. ,  cutting, C. Gahr . . . . . . . . . . . . . 17R,s.m [A 

--

[Th k d Ledger. mecbanlcal. O. Sallbach . . . . . . . . . . . . . . . . . . .  17 l.961 
copy of any one of the above patents may be had by A N D  EAVH BEARING THAT DATE. 

ose mar e (r) are rclssued patenta. )  L h I II  I I F KI 
remitting one dollar to MUNN & Co . •  87 Park Row. New ______________________ eec . art c a .  . ee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  179.028 York city. 

A complete copy of any patent In the annexed list. Lock. combination. T. M. Seaton . . . . . . . . . . . . . . . . .  1'nl.96t _ _ 

Including both the 'pcclt1catlons and drawings. will be Lock. time and combination . F. MeDullce . . . . . . .  178.940 

furnished from tills oIHcc for onc dollar. In ordering . Lock. seal. Slack & Fisher . . . . . . . . .  . . . . . . . . . . . .  . . . .  178,078 
plcase state the number and date ot tbe patent desired . Lock. time. T. W. Spcncer . . . . . . . . . . . . . . . . . . . . . . . . .  17\). 076 

aud remit to Munn &Co . •  S7 Park Row. New York city. Mall pouch tag holder. Metz et at . . . . . . . . . . . . . . . . . . 17\).040 
_ Marquetry. making. W. E .  Brock . . . . . . . . . . . . . . . . . 178.989 

Alarm. burglar. H. F. Green . . . . . . . . . . . . . . . . . . . . . . . .  178.922 Mata. etc . • protector. G . H. Bliss . . . . . . . .  · . . . . . . . . . 178.900 
Alarm. burglar. A. P. Normnn . . . . . . . . . . . . . . . . . . . . .  178.875 Mcchanlcal movement. C . Sandcrmann . . . . . . . . . . .  178.962 

Alarm, burglar. W. H. Relll . . . . . . . . . . . . . . . . . . . . . . . . . 179.060 Mechanical movement. R .  Swarbrlck . . . . . . . . . . . . . . 178.078 
Atomizer. D. J. Tapley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.079 Motion. multiplying. Coriell et al . . . . . . . . . . . . . . . . . 17'J.000 

Bag holdcr. I, . ' H. BristoL . . . . . . . . . . . . . . . . . . . . . . . . . . 178,900 Nail-plate feeder. J . Newcll . . . . . . . . . . . . . . . . . . . . . . . .  178.878 

Bands and ropes. making. L. mnns . . . . . . . . . . . . . . . .  178. 987 Nut lock. A. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.884 

Barrel-making machine. Hodgen & yelton . . . . . . . . .  178.928 011 cloths . printing.  Randall et al. . . . . . . . . . . . . . . . . 178.05<J 

Basins. valve for. Doyle & Bayles . . . . . . . . . . . . . . . . .  179 • .m Oval •• cutting. H. McAdams . . . . . . . . . . . . . . . . . . . . . . .  178.039 

Bed bottom. spring. G. H .  Evans . . . . . . . . . . . . . . . . . . 178.007 Oven, domestic. S. P. Whitcomb . . . . . . . . . . . . . . . . . .  178.938 

Bed book support. ctc . • G. B . Norgrave . . . . . . . . . .  178. 048 Paddle wbeel. featberlng. J. H. C1ow . . . . . . . . . . . .  178.99� 

Bedstead . cabinet. D. A. Grccn . . . . . . . . . . . . . . . . . . . .  173.013 Paint composition. C. Dubois . . . . . . . . . . . . . . . . . . . . . .  178.004 

Bee hive, H. H. Housh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,959 Pan, cake, A. Lang . • . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . •  179,081 

Blackboard rubbcr. J . Haggerty . . . . . . . . . . . . . . . . . . . .  178.847 Paper-cuttlng macblne . J. P. Dunwald . . . . . . . . .  178.915 

Boller. agricultural. W. K .  Stevcns . . . . . . . . . . . . . . . .  178.974 Paper binder. t·emporary.  E. W. Stiles . . . . . . . . . . . .  178.975 

Boller. rotary .team. C. W. Plerce (r) . . . . . . . . . . . . . 1.184 Paper. puncturing. A. N. Lewis . . . . . . . . . . . . . . . . . . . .  178.987 

Boller. furnace. G.  Morrison . . . . . . . . . . . . . . . . . . . . . . . .  178.042 Paving block. S .  J. Whiting . . . . . . . . . . . . . . . . . . . . . . . .  178.982 

Bolt-heading die. F. Mutlmer. . . . . . . . . . . . . . . . . . . . . .  178.:144 Pen. fonntaln. R. Douglass . . . . . . . . . . . . . . . . . . . . . . . .  1'nl. 914 

Boot stilleners. making. J . R. MolHtt . . . . . . . . . . . . . .  178.'l69 Pen holder. C. C. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.849 

Boot solc edges. setting. C. A. Lakc . . . . . . . . . . . . . .  178.858 Pen. writing. H.  D. J. Pratt . . . . . . . . . . . . . . . . . . . . . . . .  118.951 

Boot solc protector. S. Y. McNair . . . . . . . . . . . . . . . . .  178.942 Plano action. upright. F.  Koth . . . . . . . . . . . . . . . . . . . . .  178. 029 

Boot. rubbcr. J . A. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.896 Pipe cutter. Jacob & Jamer . . . . . . . . . . . . . . . . . . . . . . . .  179.OU 

Boot ••  abrasive paper for IInlshlng. J . G.  Buzzell 178.994 Pipe. waste and overllow.  G.  E.  Waring. Jr . . . . . .  178.088 

Bracket. ornamental wall . E. A. Hale . . . . . . . . . . . . .  178.848 Plow. F. R. Bell . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . 178.898 

Brick. hollow partition. J . Borle . . . . . . . . . . . . . . . . . . .  178.888 Plow. S . W. Pope. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  178.877 

Bridie bit. J . Letchworth . . . . . . . . . . . . . . . . . . . . . . . . . .  178.986 Plow. J . Shlckel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.970 

Brush . sponge. H. S. Kerr (r) . .  . . . . .  . . . . . . . . . . . . . . .  7 .181 Plow and cultivator. sulky. E.W.  & J . N. Russell 178.980 

Bucket ear. J. G. Krichbaum (r) . . . . . . . . . . . . . . . . . . .  7.183 Plow. shovel. M. Schlessman . . . . . . . . . . . . . . . . . . . . . . 179.065 

Buggy toP. G. Gabriel. 8r . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.844 Plow. snlky. J. W . Grimes . . . . . . . . . . . . . . . . . . . . . . . . . 178. 014 

Buoy. automatic signal . J. M. Courtenay . . . . . . . . .  178.911 Plow . tllc-Iaylng mole . S. H. Reynolds . . . . . . . . . . .  178.957 

Burner. gas. V . Zels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . I78.984 Plows, land skimmer for. G. & J . Thomson . . . . . .  178 ,978 

Burner. lamp. H. A. Chapin . . . . . . . . . . . . . . . . . . . . . . . .  178.886 Pneumatic switcb lock. etc . • W. E.  Prall . . . . . . . .  178 .951 

lIutter worker. E. M. Pike . . . . . . . . . . . . . . . . . . . . . . . . .  176.058 Press. hay and cotton. F. M. Nash . . . . . . . . . . . . . . . .  178.045 

Cau and box • • heet metal . H. C. I.elaod . . . . . . . . . . . .  178.085 Prlnter's galley. H . E. Hanna . . . . . . . . . . . . . . . . . . . . . .  178.924 

Uall jacket • • J .  G. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.865 Printing 011 cloths.  Randall .t al . . . . . . . . . . . . . . . . . . . .  178.059 

Call . sheet metal. G. H. Chlnnork . . . . . . . . . . . . . . . . . .  118.996 Projectlle • •  J. M. Pollard . . . . . . . . .. . . . . . . . . . . . . . . . . . 179.054 

(:"n •• • heet metal . E .  A. Leland . . . . . . . . . . . .  179.033. 178.034 Propellers. ete . • raising screw. E. Ralph . . . . . . . . .  178,957 

Car coullllng. Ba�. & Dorgersrode . . . . . . . . . . . . . . . .  118.896 Pump . air. R. H. Holbrook . . . . . . . . . . . . . . . . . . . . . . . . .  178.851 

Car otarter. F. A. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.853 Pump. double-acting. J . D. Carr . . . . . . . . . . . . . . . . . . .  1'nl.885 

Car • • tube for propulsion of. A. S. HallIdle . . . . . . . .  178.()!;6 Pump. 011 and liquor. W .  L. Carl.on . . . . . . . . . . . . . . .  178.907 

Carburcter. J. T. I:!tewart . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'nl.978 Puzzle. picture. Hyatt & Pruyn . . . . . . . . . . . . . . . . . . . .  179.023 

Card playing. I . Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178. 863 Radiator. steam. J . T . Kelly . . . . . . . . . . . . . . . . . . . . . . . 179.021 

Carpet rag looper. C. F. Gronqulst . . . . . . . . . . . . . . . .  178.9'13 Railway. endless traction. A. S. HallIdle . . . . . . . . .  179 .016 
Carpet stretcher. S.  Thompson . . . . . . . . . . . . . . . . . . . . .  178.080 Railway electric signaling. Rousseau & Smith . . . .  178.880 
Carrlagc pole . adjustable.  F. W. Bishop . . . . . . . . . .  178.999 Rake. horse hay. W. S. Archer (r) . . . . . . . . . . . . . . . .  7 .178 

Carrlagc top setter. W. H. Nogle . . . . . . . . . . . . . . . . . . 178. 047 Rake. horse hay. E. E. Leach . . . . . . . . . . . . . . . . . . . . .  178.862 

Caster. furniture. S. Konz . . . . . . . . . . . . . . . . . . . . . . . . .  178.857 Rattan veneer, S .  H. Penley . . . . . . . . . . . . . . . . . . . . . . . .  178.949 

Chair back. W. W. Marsball . . . . . . . . . . . . . . . . . . . . . . . . .  178.0'"8 Rellector. C. Cothren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.001 
Chandelier. drop. H . Prescott . . . . . . . . . . . . . . . . . . . . . .  178.953 Revolver cartridge ejector. R. White . . . . . . . . . . . . . .  179,084 
Coat patterns. laying out. J. H. Nichols . . . . . . . . . .  : 178. 016 Revolver cartridge extractor. O. Jones . . . . . . . . . . .  178.026 

Collce holder. S. C. Johnson . . . . . . . . . . . . . . . . . . . . . . .  178.025 Roiling axles. machIne for. G. K. D�arborn. ; . . .  178.888 
Colds.  etc . • remedy for. A. M. DeWitt . . . . . . . . . . . .  178.940 Sad Iron .  F . Perrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178. 051 

Cooler. air. W. E. Richardson . . . . . . . . . . . . . . . . . . . . . . .  1'nl.958 Sash fastener. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178. 9'JO 
Cork extractol' • •  J. L. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . .  178, 854 Sash fastener. W. H. Taylol' . . . . . . . . . . . . . . . . . . . . . . . .  178.885 
Crib. child ' •• H. Ocorr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.945 Saw 1IIe and set. combined. E. M. Boynton . . . . . . .  178.8'12 

Crimping macblne. L. P. Lum . . . . . . . . . . . . . . . . . . . . . . 178, 866 Saw IIl1ng machine. W.  S . Newton. . . . . . . . . . . . .  . 178.812 

Cultivator. J . lIf . Crabtrce . : . . . . . . . . . . . . . . . . . . . . . . . .  1'nl. 912 Saw frame. E. C. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.<J85 

Oul lvator. J . Glidden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'nl.846 Scraper. earth. E. A! klnson . . . . . . . . . . . . . . . . . . . . . . . . 178. 831 

Cup holder, J. Schcrcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.963 Scraper. road. W. Patterson . . . . . . . . . . . . . . . . . . . . . . . .  178.948 

Curry comb. G. Nolin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.874 Scparator. grain. L. C. Royer . . . . . . . . . . . . . . . . . . . . . . .  179.084 

Curtain IIxtul'e. A .  H .  Knapp (r) . . . . . . . . . . . . . . . . . . . . 7.182 Sewing machine hemmer. E .  T.  Tbomas . . . . . . . . . . .  178. 081 

Cutter hcad. P. G. ]0'1110 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.918 Sewing machine ruIHer. A. M. Leslie . . . . . . . . . . . . .  178.036 

Cuttlc IIsh boldcr. A. H. Alverson . . . . . . . . . . . . . . . . .  178.893 Sewing machine treadle. W. H. Stewart (r) . . . . . . .  7 . 185 
Cuttle IIsh holder. C. H. Rentz . . . . . . . . . . . . . . . . . . . . . .  178,956 Sewing machlnc feed. T. S. Huntington . . . . . . . . . .  178.022 
Detonating compound . J. D. & W. C. Schooley . . .  178.067 Shade cord retainer. R. W. Fltzell . . . . . . . . . . . . . . . . . 179.0C8 

Door check. J . H. Swlft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.976 Shingle machine. P. T. Burgher . . . . . . . . . . . . . . . . . . . .  1'nl.9\i2 

Door securer. G. M. Lindsey . . . . . . . . . . . . . . . . . . . . . . . .  178.864 Shingle sawing machine. F. A. Huntington . . . . . . .  178.O'll 
Dredglng apparatus, F .  C .  Prindle . . . . . . . . . . . . . . . . . .  178.055 Shoes. making. C.  H. Krlppendorf . . . . . . . . . . . . . . . . . 179, 080 
Drcdglng machine. J. Howe. Jr . . . . . . . . . . . . . . . . . . . .  178.980 Sbrimp •• etc . • preserving. G. W. Dunbar et al . . .  178.916 
Drllling maChine. rock. Clarke & Utter . . . . . . . . . . .  178.909 Sign. illuminated. F. McLewee . . . . . . . . . . . .  ;· . . . . . . . . 178.941 
Dyclng woven fabrics. G. C . Gibbs . . . . . . . . . . . . . . . . .  178.921 Sleigh draft bar. J . P. Thompson . . . . . . . . . . . . . . . . . .  178.888 
Engine. explosive. C. Hardy . . . . . . . . . . . . . . . . . . . . . . . .  178.925 Soap holder. J. L. Stackhou.e . . . . .  · . . . . . . . . . . . . . . . . 178, 888 
Engine. reversible valve. F. ?oIurgatroyd . . . . . . . . . .  178.R70 Soldering Iron. W. H. & W . J. Clark. . . .  . .  . . . .  178. 887 
Eraser and pencil protector. C. B. Sheldon. . .  . .  178.882 Soldering Iron turnacc. E. G . Adams . . . . . . . . . . . . . .  178.891 
Excavator. J. P. Bonnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.901 Speed regulator. N. U. Metz . . . . . . . . . . . . . . . . . . . . . . . .  178, 9.J8 
Faucet. beer. T. C. Perkins . . . . . . . . . . . . . . . . . . . . . . . . .  179.050 Spice box. G. W . Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.878 
Fence. O. D. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.897 SpinnIng stop motion. O'Donnell & Walker . . . . . .  178.946 
Fence barb tool. wire . H. W . Prindle . . . . . . . . . . . . .  178.954 Spinning wbeel. J. W. Mullin . . . . . . . . . . . . . . . . . . . . . .  178.048 
Fevcr and ague remedy, A.  M. De Witt . . . . . . . . . . .  1'nl.889 Spool cabinet. S. Scbmlttner . . . . . . . . . . . . . . . . . . . . . . . 178. 087 
Filter. liquid . R. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . .  17S.97'J Stair rod. G. W. HIil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178. 927 
Fire arms. stock for. G. Smith . . . . . . . . . . . . . . . . . . . . . . 178.07.; Stalk-cuttlng macblne. E .  E. Leach . . . . . . . . . . . . . . .  I':S.880 
Fire e.cape. H .  L. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . .  178.929 Staves and laths. sawing. G .  W. Herring . . . . . . . . . .  178,850 
Fireproof construction. L . Hornblower . . . . . . . . . . . 1'nl.852 Stereotyping machine. S .  V. E.slck . . . . . . . . . . . . . . . .  178. 84S 
Flower stand. bracket. W. H . Shirley . . . . . . . . . . . .  178, 071 Stock gallows, W. G. Hyder . . . . . . . . . . . . . . . . . . . . . . . .  178.<J81 
Fruit. etc. preserving. C. A. Dards . . . . . . . . . . . . . . .  178.918 Stone and glass. pollsblng. Purdy & Blue . . . . . . . . .  178. 056  
Fruit . etc . • drying. W .  Brown . . . . . . . . . . . . . . . . . . . . .  178. 991 Stool. camp. W .  A. Graham . . . . . . . . . . . . . . . . . . . . . . . . 179.012 
Funn81 tongs. G . B. Olarke . . . . . . . . . . . . . . . . . . . . . . . . . 1'nl.997 Stool. camp. L. Sauter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.881 
Furnace-feeding mechanism. T. Bendereon . . . . . .  179. 017 Stove. heating. A. T. Lanphere . . . . . . . . . . . . . . . . . . . .  179, 082  
Furnace tor steam boiler • •  G. Monlson . . . . . . . . .  178. ()42 Stove o r  furnace. D. N. Allen . . . . . . . . . . . . . . . . . . . . . . 178, 892  
Furnace. heating. J .  Reynolds . . . . . . . . . . . . . . . . . . . . . 179.082 Stove platform, J.  W .  Elliot . . .. . . . . . . . . . . . . . . . . . . .  178 .917 
Furnace. metallurgiC .  Sllve.ter & Kirk . . . . . . . . . . .  178.072 Stud or hntton. W. R. Dutemple . . . . . . . . . . . . . . . . . . . 178.842 
Furnace, Bolderlpg 110n, E. a. AdaJl1.8 . .  ., . . . . . . .. 118,891 SU.l!lU' sate. L. c. Parker . . . . . . . . . . . . ", . . . . ... . . . . .. . .  178.,9f1 

SCHEDULE OF PA.TENT FEES. 
On each Caveat. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  '10 
On eacb Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "3 
On 1IlIng each application for a Patent (17 years) . . . . .  '13 
On Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . .  ""0 
On appeal to Examlners-In-Chlef . . . . . . . . . . . . . . . . . . . . . .  '10 
On appeal to Comml88loner of Patents . . . . . . . . . . . . . . . .  820 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On IIl1ng a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10 
On an application for Deslgn 3� years) . . . . . . . . . . . . . . . .. 10 
On application for Design (7 years) . . . . . . . . . . . . . . . . . . . .  '13 
On application for Design (14 years) . . . . . . . . . . . . . . . . . . .• 31P 

THE VALmITY OF PATENTS. 
The inexperienced purchaser of a patent does 

not generally appreciate the Importance of having 
Its claims examined, and their validity and scope 
delined by 80me person experienced in such mat­
ters, before parting with his money. It Is not un· 
usual for the assignee, just as he is commenclnll 
the manufacture of articles under his recently 
purchased patent, to find thatltis an infringement 
upon some previously Issued patent, and that he 
has not only made a worthless investment, but 
that he is likely to get mulcted in damages if he 
proceeds with his manufacture. Cases are con­
tinually coming to our knowledge wherein parties 
have made purchases In good falth, and paid con­
siderable sums of money on the assurances of the 
patentee and a mere glance at the patent, pre­
suming that all that the drawing of the invention 
showed was protected by the claims, when, in fact, 
the point covered was almost Inlinltesimal. An­
other manner in which purchasers are sometimes 
deceived Is thatthe c.1aims, although broad enough 
and worded properly to cover the invention, con­
tain a single element protected by some prior 
patent, which covers the very part In the new 
machine which is necessary to Insure its efficiency. 
The Howe sewlug machine patent Illustrates this. 
It protected but little that any of the manufac­
turers cu.red to use, except the one small part 
essential to all sewing machines ; and all manu­
facturers had to pay Howe a royalty, and he de­
rived from that apparently trivial Item an Im­
mense income. 

We therefore recommend any person who Is 
about to purchase a patent, or about to com­
mence the manufacture of any article under a 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made in the Patent Office to see what the condi­
tion of the art was when the patent was issued. 
He should also see that the claims are so worded 
as to cover all the inventor was entitled to when 
his patent was issued ; and it is still more essen­
tial that he be informed whether It Is an Infringe­
ment, as above snggested, or not. Parties desiring 
to have such searches made can have them done 
through the Scientific American Patent Agency, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
Information, address MUNN & CO., 

37 PARK Row, New York 

Inside Pqe, each Insertion - - - "3 centll a line. 
Back Pqe, each Insertion - - - '1.00 a line. 

If}ng''avlng8 mall Mad ad�erI18�ment8 at tho 8am� rate 
per line. bll mea8urement. a8 the lotler prll88 • .Adver· 
Ij8eme"t8 mU8t be recejved at publlcatjon o.1lke /JI/ earlll 
/JI/ Jilrjdall morning to appear .n ne",t 188"". 

E A G L E  F O O T  L A T H E S ,  

Q 
With Scroll and Circular Saw Attacb­
menta. Slide Rest. Tools. &c . ; also Small 
Engine Lathes. Metal Hand Planers,L &c.  

��"!. d����'e.;uf:���i!�I
B�eslr1= . �¥:: ��ct;Jl'��o���e;�7t�or theAm-

WM. L. CHASE & CO. 
95 & 97 Liberty St. New York. 

IMPROVED DOOR LOCK, 
Locks a Door in center. above. and helow. wl� olle inm �I::gftelti:��ols :r

o ��;
.
st'ls���::at It canllot be opened 

LIGHT '" WENY Jatentees. Manheim . Pa .• t or. wILL HAGUE. Paterson . ... . J.  

BIG PAY to soil ijur RUBBER PHINTING· I!TAJlP8._ Tenn. troo, TAn,OR " Co" CleT�D!t O. 

© 1876 SCIENTIFIC AMERICAN, INC.



JULY 22, 

TRADtfNGINE. ;Plorida Orange Groves, 
-0-- AT AURANTIA, IND�AN RIVER FLA. 

Orange Grove. and Banana Orchard. planted and c ..... d for. Fruit, Velletsble , and S,!gar Farm. for Sal� of 
all .Ize. and �rlce.. Great Inducement. to Settlers. ."3 Grove", in 3 1'ea ..... . pay .. �O auuualln':' ... OO 
Grove., lu 3 yea ..... pay 81:£500 auuu!ll� Encfo.e S ct . •  tamp', fO

. 
r &l-paged circular, to �O!!�����lgr�'\°ftgJite��� 

of Cut Steel. . 
Every Engine Indicated and 

valve corrected to give the high. 
e.t attslnable result • .  

P. O. BO:l 5'i12. uLISS, BENT & CRAWFORD, 34. Barclay Street, New York. 

.e-:;r.��b1e .'ifi;l:! f: ��� 
market !  

Send for PrIce LI.t and Circu­
lar. 

HERRKANN & HERCHEL­
RODE M'F'G. Co., 

Dayton, Ohio. 

AIR OOlWPRESSORS 

JOYFUL NEWS for Boys and Girl. ! !  
VENY.r�'fJf!j J��� P���i�d t..l��.! fN

-
Fret Sawluc, Scroll Sawluc, 
TamluJ(, Borln.,DrlIUu.,Grlnd_ 
lu., PoUshlu. ! AU on oue Cabl­
uet Latbe, ou Wbeel •• 

PrIce from 15 to�. For pam�hlet, 
addre.. EPH IM

L::�;�; Ma ••. 

F O R  A L L  P U R P O S E S .  
A SPECIALTY oC HEAVY PRESSURES. 

THE NORWALK IRON WORK8 CO. , 
SoUTH NORWALK, CONN. 

MACHINERY OF IMPROVED STYLES FOR 

al80 G'I}��¥L1�W:s
L��, 

T\\f&mG�tL��� v:,�J 
PATENT SCROLL SAWS. �,�:�. c�Ui�:a� Pat. s��I:�cr:'1.���'l'�c�:A':\�';: 

NEW DII. CHASE'S Family Phyolclan and SECDIID RECEIPT IDll lo the only New 
Book by Dr. A. W. Chue, author of Dr. 

Our .peclalty I. Scroll and Bond Baw •• Over lD) M ..... RIDGE'S FOOD FOB Il!Il"ANTS '" Il!IVALlD. I. the .tsnd-chlneo ln uoe. c����lP:N:'ttk� �80�,
EBS PRICE. ard .,reparatlon of Its kind In England and America. 

iiiiiiiii. Chase'. famou. B.eoeiptll. etc. Bewar. 
of a reprint of the old book In Imlts· 

BOOK tlon o f  the .enulne new book here 
announoed : Sello at al.ht. :A.ents 
wanted. Sample Copfea Two DO)]81'11. Addre •• CHASE PUIUSHIIID CD.PAIIY, TDUDO, Ohio. 80le Publlaheno. 

Stone Ohanneliny 
OR 

Quarrying lWachine, 

WAIIDWELL PATENT, 
FOR CUTl'ING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAl! STon CUTTER co,, RUTLAlm, VT 
BOLlI PROPRIETORS AND KANUJ'A.CTUBEB8. 

: -:. � :.  : 10 � .. • 

-..- � 
��..-. � 

Cor. 2nd '" Central Ave. ,  CinCinnati, O. 

STEEL CASTINGS. 
Solid ana Homogeneou.. Guaranteed tcnsllo .trength,25 
tuns to square Inch . An 1nvaluable substttute for expen­
sive forgings, or for Cast Iron requlrlweat .trenSb .  
�c;rM:G gW:�\\!�e�l'n� Sr.��l

s��Phla�ll.
ER ST EL 

E.N G I N E S  / ' , �  B O I L E R S 
� � A " � " . \� 

\ ) � � : " ' ,, " ". . � ,  ;.. ' 
-" -

' A S  M I:l IN G H A-M Ul l 'C  T Y  "'" 

$�� A WEEK to Agent., Old '" Young Male " Fe­, , male , ln thelrlocallty. Term. "' OUTFIT FREE. 
Addre •• P. O.  VICKERY '" CO. ,  AUllUBts, Me. 

WE can 8e11 tbeoe First-Cia •• 7}( 
Octave Rosewood Plano. for 

T w 0 H a u el r e el  anel NIllety 
�:�t�r:.:r.:ir�:e 

n,:;e
dl��!J�i. �� 

dealer.-they .wlndle you out of 
more than tWice tbe real co.t of all 
Plano. . We are a re.pon.lble Incor­
porated CompanY\iand refer by per­
ml .. lon to the C emlcal N.tlonal 
Bank of New York City, which any 
Bank In the United Stste. will aat· 
l�fU'��I�"a�"::;::e·:�r.

n
.�:����':.� 

to prove that our 5 years' warran·t 
guarantee. Our Plano. to be fully 
equal to any Plano In the known 
world at anl r,rlce. If you will send 
f?�O���:e �:Jnr�IY3:����� over 
mlnent citizen. everywhere, 
have bonght our plano. during 
K��t 

s�c:ri:�I�::;���:J�I:eo;.;':.';,c:.� 
In your own or .ome o410lnlng town, 
:n�:.e �� �:�d��e� e�7J':h�� 
for trl.l. Plea.e .tate where you 
.aw thl. notice. • •  

Aeldreu, Uulteel 

=""" J M . CAR PENTER ,,=- " " " " " ' ' ' ' ' ' ' ' ' ' " . 

MANUFACTURER OF FIRST CLASS TAPS AND 
DIES, Pawtucket, R. I. 

WANTED )len t u  ' r  .... 1 and • •  11 gooda to 
dealers. N" peddllug. lifO . 

lllUl l th.  hut .. l nllll t Ui\'eUng t'Xltellt'PI 
D&Jd JlOl'll l10a &' ANUYACTUHlr-;G Co .VIOl' IlfIBtt, uhl0 BLOI'!SOM ROCK, HARBOR OF SAN FRANCISCO. . FUll Account of It. Removal. Method and Co.t. By 

���. R:r'r�.!u�am��fuabfelt
l�����f�!tI�gr

s, 
e�ar�::::: A M AT E U R W 0 R K E R S Price 10 cents. f:ontslned In SCIENTIFIC AM�ICAN Can lind everything they dellre In ;��;!:��:::s:�e::t;:e:�a:I:::�::�:.�:!:: Haro and FancyWoods paid. J. B. HU TED, a •• au, Ren ••. Co.,  N.l . U F HE Eto IH!r aDd Beautif�i bD�signs. 

retumfrom .� point In Send Sc • • tamp for our new and revl.ed Catslogue and �t:lnm::::; Ii prtce lI.t (4tb edition, JUB' I •• ued) to 
GEO. W. READ & CO. 

t86 to 200 Lewl. St. , foot 5th .nd 6th Bts. ,  E. R. , N. Y. 

PUNCHING For tbe Best and Cheap.. 
Al!ID etI addre .. THE STILES 

DROP PRESSES '" 'pARKER PRESS CO . .  
• MIDDLETOWN t CONN. 

CELEBRATED FOOT LATHES 

pxx...:ES. �3 ;�rr..�:�t,.!� the United Stste. are thooe of the old 
"WHEELER m:ADDEN & CLEMSON" 
brand. They may �e had from dealers everywherc ; or, 
In la1tl�ii�t;.�I�g-c'�l�N�\\l�£�uiJ"6� ' 
Send for Prlce-lI.t Mlelelletown, N. Y. 

S H A F T S  P U L L E Y S  H A N GE R S  
C O U P L I N G S -E T C .  

In Stock, and for Sale by 
WILLIAM SELLER8 '" CO. ,  

Philadelphia, and 'l9 Liberty St. ,  New York. 
Price lI.t. and pamphlets on application. 

BLAKE'S PATENT 
and Ore Breaker 

61 
R E V:E R S I B L E  

BOISTIHG BKGIHB 
F O R  A L L  P U R P O S E S .  W" Cheap .. .  lmPlebdurable, and eJrective. oS 

LIDGERWOO M'F'G CO. , 165 Pe.rl Se; N. Y 

N 0 ca�:,�!I�a� J.;>Jr I��g���n�':pl�.' M 0 N EY l':lnt.'l�,;-::r;g����/��:���r
N�ei 

THE CENTENNIAL PLOW. 

The CENTENNIAL PLOW ,  Patent Diamond Point, 
which can be turned, reversed, and turned again, mak· 
Ing It equal to four Polnto, and reversible Share, making 
It equal to two Shareo. Can uoe wrought or cast Point or 
Share on the same Plow. I will .ell the right for all the 
Ststes except Virginia, and will give IIberal lnducemento ��I1:'Ir��: B�rlg:�':�c;, R�������:in ag����/OSBPH 

FOR SALE-A New Bogardus No. 2 Mill for 
_ dry 8ubRt.ance8 ; also, " sets of plate". PrIce ,100, or 

Ie •• than balf coot. J. C. " C. C. PECK. 
West Bloornfteld, N. Y .  

C A M  P U M P , 
De!llpeel e"peclally for Boller 

Feeelin., 
Are Pum(llng water at 2680 F. No Dead Centers. The Steam Valve I. a plain Slide Valve, Identical to tbe slide valve of a 
�t�:� .

En�:e
e
el�!�e�:e:e��I'.:'t��ofo'��Tt 

CV;&2�!!:':ior Circular. 

Smith, Vailc & Co" 
DAYTON, OHIO. 

WATER SUPPLY FOR TOWNS AND VII.-

and valu�t��P:.[ ������: R,�'lJ'o";t';;d�er1ti��cr�� Varlou. Srotem.-Dl8cu08Ion of the Holly By.tem, Its Merits and Defect.-The Reservoir Sy.tern, with Pump., 
�rb.�n�N::'��l�l!:�I� �m���::t 

a.pgw���n�w& Nameo and Duty Realfzed, Fact. and Figure. to enable Town Commltteeo to judge for them.elves ao to tbe .Y.­tem be.t .ulted for their wan to-The Be.t Source. of Water SUR,PlJ;-Water.Bearing Rocke-Arteolan Well., 
���:,re'g:"p..�e

t�:le��\i�� 's�'Wa��·\.?!t��1.:'�1':l��:d Impure-Coot of Water Pipes, from 2 to 12 lnche. diame­ter, for Towno, Inclodlng laYlng,/ all labor, material., 
f:.te., jolnto, etc.-E.tlmate. 0 Income and Water 
Co�'i!I!�� :;,u�g¥E*HF'ffi f��CU¥�tN S1f{!'�L�M

ci§�; No. 27. To be h.d at thlo Omee and of all New. Dealers. 

pROPOSALS FOR THE MANUFACTURE OF 

recel�:JC;Wt���n;J:���':.�g� �\�::I����I�t�J'.
nl';l�I�e�: JACOB HUETHER,Room 7,Temple Bulldlng,St. Loulo,Mo. 

THE 

Bi[CIOW En[inc, 
The Cheapest and Be.t Portable 

Engine oJrered to the PubKe. 
PrI�t .. Ho;.se Po�er . . . . . . . .  PXl 

6 . . . . . . . . . 400 :: '1 .. • . . • . • • •  _ 475 � . . . . . . . . 54& If 12 If • • • • • • • •  '720 If 15 If • • • • • • • • •  .:tOO 
PrIce �I�t�!�n��lt:��ne. : 

4 Horse Power . . . . . . . . . . . . . . . .. 150 I I I . .  • • • • • • • • • • • • • • •  175 
to � HOl"lle Power . . . . . . . . .  225 
to 15 . 1  , I  • • • • • • • • •  300 

Blind for Illustrated Circular 
and PrIce List. 
D. B. BIGEI.OW & CO., 

New Haven, CODD. 

S O L I D  WE AL T H ! 
ADVERTISERS DESIRING TO REACH CoUN­

TRY readers can do .0 In the Cheal>e8t and be8t mant $ 6 0 0 0 0 0 I N G 1 F T  S " ner y u.lnt one or more .ection. of Kellogg'. Gre..... , �:t:���:� -i�� f8g.t.��f�'1�rg:ue �,:'J'�:tg:��!�� W" Granda' BcAeme et)er PruenW:l lo the Public ! � 
'pATENT DOUBLE ECCENTRIC CORNICE BRAKlI. 
natl���uf��::r 8&e�u..�� '" ROBINSON, Clncln

-
SPARE THE CROTON & SAVE THE COST. 

Driven or Tube Wells 

Pond's Tools. 
ENGINE LATHES, PLANERS, DRILLS, &c. 

Send for Catalogue. DAVID W. POND, Sucee .. or to 
UJCIUB W. POND, Worcetlter, Mallll. 

U ANUFAa:rURERS AND PATENTEES hav­t:fi I� u.eful artlcle •• • ultsble for the Hardware Trade 
�d�:" �n� .a�JX ¥'f,

n:::t��'1. ��?,
d��%-!\,:, T.l s.tl llllDlplea ma7 hell8Dt, l&IIle to be � If de.dred 

P A T E N T  

Plantng and Matching 
�ft1n����I���!!�':i �lr :'��d�:g:�rn�:':�'!!e�-
s. A. WOOD' S  MACHINE Co. ,  1 91 LlbertJ' S •. , !i .  l'. 

Send for ctrculara, etc. 1 112 High St. , Bo.ton. 
, - P . ,, 'I '  J - :  ." ' I' 

' CO L D R O L L E D 
S,;fIAF TING . I 

The fact that t.hl. .haftlng h.. 7lI per cent greater 
Btrenlfth, a liner 4n1lh, and I. truer to gage, than .ny 
other m _,renders It undoubtedly the mo.t economlcaf. 
We are .1.0 the .ole m.nufacturers of the CKLDlIATED 
CoLLIlfS' PAT. CoUPLIl!IG, and furnl.h Pulleys, H.ngers, 
ete' 1 of the most approved .tyle.. PrIce U.t mailed on 
appl cation to JONES '" LAUGBLINS, 

T�S��:n:g;:��t!.,:eg�m,
. Pl

ttAtbDrllh, Pa. 
...-stoCD of thl • •  haftlq ln .r;;re and for aale by 

FULLER, DANA '" FITZ Bostoll, Mao •• 
GEO. PLACE '" CQ�� 121 Chambers St.! N. Y 
PIERl.'E '" WHALlJ'IG, Milwaukee. ·W I. 

Bollinger's Patent 
Turbine 

WATER WHEELS 
AND 

Mill Machinery. 
W"For Circulars, addre •• 

YORK MANUF'G CO., York, Pa. 

o4dll' •• A. N. KELLOGG, 'l9 Jaek.on St. , Chicago, m. 

$12 a elay at home. Agents wanted .  outtlt and A FORTUNE FOR ONLY $12. term. free. TRUE oi Co. ,  AUllUBts, Maine. 

Th .. H 0 A D L E Y 
P O R T A B L E  S T E A M  E N G I N E _  

W I TH AUTO M AT I CA L CUT - O F F  R E G U LAT O R  
' "", 0  E:l �"\ l ' '' ( f l ) \ \ 1 \ 1-

T H E  BEST .,Q M O ST E C O N O M  I C A L  EN G I N E  M A D E  
S L ND F O R C I P C U I. A R  

TheJ_C .HOADLEY C O .  LAW R E N C E .  M A S S .  
S T A T E.  W H E P [  y o u  � A N  T H I S  

VELOCIPEDE CARRIAGES, OF LIGHT CON-

alooby 
.}��t:��adf::� Wl'i�i-at�d'r:�-blt;lN�\'lr'C"'n.k:t 

RICAN SUPPLEMENT No. 8. To be had at thl. omee 
and of all new. agent.. PrIce 10 cents. $Z50 A 1Il0NTlll-Agenta ... n�Q: evorr­where. BUllnea. honorable and 111"11 

ciao.. Particular! .ent free. A.ddrell .J WOBTH . 00 .. St_ LouII_Mo-

ROW TO MAKE SPIRAL SPRINGS. By 
Jo.hua Ro.e. With three engravlngl of the tool., 

w Icb are ea.lly made, and complete sraetlcal direction. 
f8�:,:'{.�n�;,��:��lnfl���Jx�n Ai=��n�m.�: 
JOl!IT No. 20. To be bad .t thil omce and .t all New. 
Btore. thronghout the COUDtry. 

� meT �lo iS1::G J\ S �' 
F R I C T I O N  H O I S T I N G  E N G I N E S . , 

f [ " A'I"[p� l A N D  F R I C T I O N  c < c ,  , r l E  , I , P U L L E Y  S N [ \\  H I'"  E '. I 
� : p��� ___ .. ) "J '"  �_� I 
Wood-Working Machinery, 

Such .. Woodworth Planing, Tonguelng, and Grooving 
Machine., Danlel'o  Planer., Rlehardlon '. PateDt Im-
����:c:':a,

M::�I
B-&°ci:A����rnl���Dfe,.;n�e� 

rally. Manu�f�'N�i�Y, RUGG '"  RICHARDSON, 
26  Salilbury 8treet, Worce.ter, M&8 •• 

(l:Ihop formerly occupied by R. BALL '" CO.) 

THE KENTUCKY 
CAIH DIITRIBUTION COMPANY 
�g:��t���Kt

a
o,?,c:li�I:P..\'�'c

t�f:�I�c:l ����}�re, 
will have tbe First of their .erleo of Grand DrawlnK.� 
MAJOR HALL, In the CITY OF FRANK­
FORT, KY., 

THURSDAY, AUGUST 31, 1876, 
on which occa.lon they wl\1 distribute to the ticket hold-shefjen(jmb , 0 0 0 ! 
Tb_ p, Porter. Ex-Gov. Ky., Gen'l Manager 

POSITIVELY NO POSTPONEMENT% 
Oue Granel laSh Gift . . . . . . . . . . . . . . . . . . . . . .  8100,000 
One Grauel uh GUt . . . . . . . . . . . . . . . . . . . . . .  3§,000 
Oue Gralld aslt Olft . . . . . . . . . . . . . . . . . . . . . .  

� '81g §:e Grauel asb GIft . ' . . . . . . . . . . . . . . . . . . . .  � ,  
ne Grauel ash G ft . . . . . . . . . . . . . . . . . . . . . .  10,0 

e GI"'ln:Sh
"'Ilh:��f 8i:;OOO'eacJi::::: 338:281 1 8 uh 1ft. of 300 eact . . . .  · II '01 

1 aslt Ifts of 4.80 elUl . . . . .  10,0 H8 ub Ifts of 308 elUlh. . . . .  8,0 
• ash Ifts � elUlb. . . . .  ,0 

o ub Glftl!l :t 100 each. . . . .  80,0 
10,000 Cash GUts of 1� eacb.. . . .  1�0,000 Total. 11,136 GIfts, All Cal!lb . . . . . . . . 000,000 

PRICE OF TICKETS : Whole tickets, 112 ; Halv::.u16 ;  Qua�ro.J. ts ;  9 Ticket., 11�� Tickets, asoo; -i12 TiCket., ""," ; � Tlcketo, 
IHori. E�'f.' '¥:;�� a1t!�o�� 'Frankfort, tbe entire 

board of City Counebmen, Hon. Alvin Duvall, late 
Chief In.tlee of KentuckJ', and other dl.tlngnl.hed 
r����:;,t ��rt:: ���n�U�V�!�t:�:����lfIe:���� 
te���:'ts4,,�� be made by .E:l re •• , Draft, Po.t­
omce Monel' order or Rel<l.tere(! Lel::er .. mad� l!aYJoble 
to KENTUCKY CASH DISTRIBU'l'IuNCOMPANY. 

All commnnlcatlon., orders for Ticket., and applica­
tion. for AlIBneleo .hould be addre •• ed to H�. THOS. P. PORTER. 

Geue1'ol nRO ... .,... hnnkto1''' ICy, 
G. • BARROW '" CO., 

General Eastern Ageut", 710 Broadway, N. Y 

© 1876 SCIENTIFIC AMERICAN, INC.



P..�eP� : : : : : : : : 'l·::.:! !:,tDe. 
Bngrallf"q. mall Atad tJdfJwUUmtAIB at III� .am. ,.� 

ow HM, bI/ fIUQ.fU,.emml. AI 1M lUIa' P,.u •. Aa· 
,w",-" mUll � ,.t«/fJM at pUb/IeG"M qJJIce AI 
IJ(J"'" AI hlaall morn'''q lo appw,. In "e"'I I"u�, 

Portland and Keene's Cement. 

S C H L E N K E R'S 
Station ary-Die a n d  Revolving-Die 

Bolt Cutters. 
THE BEST AND CHEAPMT MADE. 

HOWARD IRON WORKI, 
Baftalo, N .  Y. 

pp" Send for Catalogue.� 

WITH FOOT POWER, '13. 
pp" Send for ClrcnIar. 1IIanufactured only by the 

EUREKA M'F'G CO., 
1 "1 DevoDalalre St., BoaCOD, M .... 

[ESTABLISHED 1846.] 

Munn & CO. 's Patent Otlices. 
Tile 01-. Apocy 'or Solleld .. PaCODU ID tile 

UDlted Kta_ 

THIRTY YEARS' EXPERIENCA. 

MORE PATENTS have been secured tbroutrh this 
agency. at home and abroad. than through any other In 
the world. 

They employ as their 1118lotanta II C6rpo of the most ex­
perienced men .. examlnen, lpecl1lcatlon wrlten, and 
draftsmen that can be found, many of "hom have been 
selected from the ranks of the Patent OlDce. 

SIXTY THOUSAND Inventon have avalled them­
llelvel of Muno It CO. ·I  servlcel In examining tIIelr In­
venttona and procnrlng tbelr patenta. 

MUNN • CO. ,  In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine In­
venUona. coufer with Im·enton. prepare drawings. ape­
cilications. and &lBlgnmenta. attend to Illing IIppllcatlona 
In the Pat�nt omce, paying the government feel. ud 
wateb each case step by step while pending before the ex­
aminer. Tbil lo done through their branch oIBce. corner 
F and 7tb Itreets. Washington. They al.o prepare and 
IIle caveata, procure dealllll patents, trademarD, and re­
l88uel. attend to rejected cases (prepared by the Inventor 
or other attorneys) .  procure copyrltrhts, attend to Inter­
ferences. give written oplnlona on matters of IntrIng&­
ment. furnlah copies of patenta, and, ID fact, attend to 
every branch of patent bualneas both In tbIo and In for­
eign countrlea. 

A special notice Is made In the SCIENTIFIC AMEBI­
CAN of all Inventions patented through tbIo agency.with 
the DIIme and residence of tbe patentee. Patenta are of­
ten sold. In part or whole, to persona .ttracted to the in­
ventIon by ouch notice. 

Patenta obtaIned In CMnada. England, France.Belglom, 
Germany. Ruasia. Pruasla. Spaln, Portng&!, the BrltIoh 
Colonies. and all other countrlea where patente are 
granted. at prlcel greatly reduced from former 1'IItaa. 
SPlld for pamphlet pertaining lpeclally to forelgnpatente. 
which atates the COlt time granted.and the reqnlremente 
(or each country. 

Copl" o. PateDt .. 
Person. dealrlng any patent Iolued from 1836 to N ovem­

ber �. 1887. can be aupplled with oIBclal coplea .t rea­
IIODllbie COlt, the price depending upon the extent of 
drawings and length of Ipecl1lcatlona. 

Any patent lIBued alnce November 2'l. 188'1. at which 
time the Patent OIBce commenced printing the drawtnp 
and apecl1lcatlona. may be had by remitting to thll 01-
1Ice fl. 

A copy of the clalma of any patent laued otnce 1881 wID 
be furnIshed for ,I. 

When ordering coplea, please to remit for tbt> 8111De as 
above. and state name of pateuree. title of invention. 
.nd date of patent. 

A pampblet contalnlng the laws and toll dlrectlonl for 
obtaining United Statel patents sent tree. A hand­
somely bound Reference Book. gilt edgel, eontalna 1<10 
pages and many engravings and tablel lmportant to every 
patentee and mechanic. and II a usetnl handbook ot ref­
erence for everybody. PrIce 2:. cents, mailed tree. 

Addleas K1JlrlI II 00., 
l'ubllohers SCIE:lITIFIC AMERICAN. 

37 Park Row, If. Y. 
BIWIICII OnIc.-corner P ... "til I!tneetIo. Wub-

1IIrCOD. D. C. 

Ititufifit J-mtritan. [JULY 22, 

The BEST MILLSTONE DRESSER-GRII!COM 
• Co . •  Manufacturers and Patenteel, Pottav1Ue, Pa , 

�R' LATEST IMPROVED 

Brayton Ready Motor. 
It has no boiler. Is &ate. economical. started by IIny 

=':=�d��:ri. �:'.%e: ���. Ir..:r&-:�d glvel an 

Penna. Readv Motor Co., 
13'-' N. 3dlJt., PhU .... elp.la, Pa. �CREW PROPELLERS, THEIR SHAFTS AND �. FITTINGS. By Hamilton W. Pendred. M. E. An 

ab e treatise, Ihowlng the(ient practice. lte adVIID­
tAilel and detecte. With � res. PrIce 10 centll. Con­
tinued In No. 4 of SCIENTI IC AMERICAN SUPPLE­
MENT. To be had lit thll oIBce, and of 1111 newl agente. 

Working Models 
���·��r

rlmental 
y.�

I
W£iN�'k�Jb:�St�a:� r. 

T O i N V E N T O R 5  
A N D  M A N U FA C T U R E R � 

[IIlIII! �j R ?RUOGNH 
BEA MS ('( GIRDER S 

THE UNION IRON HILLS, Pittsburgh, Pa.­
The attention of Enldneers and Architects la called 

�::li�!l�!iI� :!:'���d��� ���!';,"� �f:� 
• nd Ilangea. whIch have proved 10 objectionable In the old 
mode ofmanufacturlng.are entirelYllvolded. We.repre­
• ared to turulah all IISea at terma .. fllvorable as can be 
obtalned ellewbt>re. For deacrlj)tlve I1thoJl'llph. addreas 
Cllruegle Brothen It Co • •  Union Iron M1l11.Plttaburgh,�. 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. . 

JOS. G. ROGERS It CO •• MacIIoon, Ind. 
pp" Send for book on Boller IneruatatlOD. , 

A.abetotea ReoIlDa-, With the Imjlroved White AlJbeotol 
Fire Proof Coat1ng, for ateep or lIat Roof. In all climate •• 
AIIIbeMoe Roo. Coati .... , for old � Roofa. 
A.beIitOll Ce .. ea� tor reilllltlng LeaD on Rooh. 
A.beatOll Roo. hlDt, for Tin Roofl. lroRwork, .ltc. 
AllbeatOll PaiDra-a1l colon-for Itructural p�. 
A.beetOII Fire p�coad_. for wood "ork. Itc. 
A.betltea Steam .nd BOller COyer( �.betltM I!lte�.. Da-�and round. :ft8'1Uei. 

��::!'�cfe� � �1'III1.rr use, !!ctl:fn� �lY liP-
plied bY !!1 one. Send lor Pamphleta. PrIce LIota, Itc. 

H. w. JOHNS 87 _aiden I.ane.N. Y., 
Patelltee andJlfanuiacturer. Xltabllabed 11!511. 

IlAOHINERY, 
moB II WOOD WOBKIlfG JU.CBDBBY 

OF EVERY DESCRIPTIOB. 

Cold Rolled Shafting. 
HANGERS, PULLEYS, COUPLINGS, BELTING, Itc • 

• c. Send for Illuatrated Catalogue lind PrIce Lilt. 
G E O R G E  P L A C E ,  

wt:::'t��B
t
i�i�\

T
JR�&g'��<JldPE:r

RY 

121 ChIImben It tOS Reade 8te •• lIf. Y. CIt7. 

IRON BRIDGE BUILDING-A complete de­
ecrlptlon, with dlmenalona, working dra"lnIIa. lind 

�rea�vel of GIrIIrd Avenue Bridge. Phlladelplilll. Pa. 
C6�te. fO�c:,a�':.�� °l� ���·1. T2�n :.Ft����y;.I� 
AMERIoAN SUPPLEMENT. to centa per copy. To be 
ad lit thlo oIBce. and of all newl agenta. �OGARDU8' PATENT UNIVERSAL BOOEN­

TRIC MILLB-For grinding Bones Ores, Band Old 
c1blea, FIre Cla}" Gnanoa, Oil Cake, Feed,31orn, 

Corn ana Cob, Tobacco, Snd. Sugar. Salta. HOOta. 
S�cel, Colree. Cocoanut. Fluaeed. ,A.belto •• ,MIca. 
Lao f:r

d 
P!l:.�

v
�n�;.ot

l��P:t, t;li��
r 
,m�: 

JOHN W. THOMSON. succe880r to JAMES i\f)GA&­
DUS, coruer of White and Elm Sta. ,  New York. 

COMPRESSED AIR MOTIVE POWER.-For 
, partlcnlllraof the mOlt recent practlce ... llend 20 cent. 

tor BCIIOiTIFIC AMERICAbi SUPPLEM",NT. Noa. 1 
��.���:!,'tl� 5 n��n::: {1,.

f st��� 
W orkl, with dlmenalona. etc. 

WHOI IT nn ! 
--:0:--

AIJ II rule. It paYI belt 10 advertUie what one hal to lie 
or wishel to purchllle, In papers having the largelt c1r­
culatlon among the clall of person. likely to be Interested 
In the article. Parties having Manufacturing Establ1lh­
menta to seU orlease. or who wish Estimates made for 
Conltructlng Bridges, Dams, Iron Buildings, Furnaces. 
Helltlng Apparatus, Steam Engines, Boilers, Wood and 
Iron Working Machinery, Agricultural Implem�nts, or 
Contractll for Engineering Works of all kinds. will 1Ind 
that It pays to advertise In the SCIENTIFIC AMERI-
CAN. ' 

The value of the I!CIENTIFIC AMERICAN as an ad­
vertising medium cannot be over-e.tlmated. It goel 
Into all the machIne and worklhops In the country. and 
II taken at the prinCipal libraries and reading rooms In 
,the United Stat�B lind Europe. 

The SCIENTIFIC AMERICAN and tlCIENTIFIC 
AMERICAN SUPPLEr-lENT have a larger clrculatioD 
than aU other papers of theIr Idnd In the world com­
blned ; and at no period sInce the commencement of the 
publicatIon of theBe papers hili the weeldy circulation 
been as large as at the present tIme. 

The actual l88ue of the SCIENTIFIC A.'tERICAN Is 
47,300 per week, and of the SCIENTIFIC AMERI­
CAN SUPPLEMENT. 13,000. maldng the combined 
clrcnIation. _300 every week. 

It IInythlng Is wanted In the mechanICal line, advertise 
for It In the SCIENTIFIC AMERICAN. 

one has a patent or machInery to sell, advertise In 
the SCIENTIFIC AMERICAN. 

It any one Is exhibiting at the Centennial. It will pay 
them to advertise where they may be found. 

For rateo. see the 1I .. t column of the last page of thl 
paper. 

--: 0 :--

The Supplement. 
Next to the SCIENTIFIC AMERICAN. the SCIEN­

TIFIC AMERICAN SUPPLEMENT bill tbe largest clr­
cnllltlon of any paper of Its class published. The SUP­
PLEMENT 10 a distinct publication from the SCIEN­
TIFIC AMERICAN. and has II large c1rculatlon otber 
than .mong" the anbscrlben of the regnIar edition 
Terml for advertising o&re very low, as follow. : 
lku'Jc PnDe, ttnted r,otl!'r . . . .  35c. a I(ne I EACH 
lmfde page . . . . . . . . . . . . . . . . 25c. a nne i JNRERTION. 

Dlocount for large space, and to quarterly advertI8e...,. 
Addre .. the publlobe ... 

Munn & CO., 
37 Park Row, N e w  Yo rk 

M. SELIG .TVNIOR & CO., 
Importers of American Machinery. Too18, Agricultural 
Implementl. Wholelllie and Export Hardware and M .... 
chlDe!'J Mercllanta. Eat'd 1866. 

LONDON . l!:w&L.UiD. and BERLIN, GBBII.l.NY. 

MARUI' AOTUll.lHG 
SPECIALTIES IN HARDWARE. 

We have unusually complete facllllieaformanufacturing 
Premptly-EcODomleally' aad Well, 

almost anything-however I.rge or 8mall-ln any metal. 
pp" correBPondenc"r�I�hl'J'£tl�I'lllfL��'N CO • •  DANBURY. CONli • 

;;;;;;;;;;; ����II •• 
The Standard-Best Stock-Finest Finish· 

»ANUl" ACTUBRD ONLY BY 
D. ABTH1JB BBOWB II CO. Fl.herrllle. N.D. 

PORTLA.ND CEMENT 
R01llAN It KEENE·S. For Walkl. CIoterna. Founda­
tlona.8tablel.Vellll ... . 1Ir1da'el. Relervolrs. Brewerle�. etc. 

Remit 10 centa for Practical Treatise on CementR. 
S. L. MU<lIlAlfT It Co • •  '16 South St. New York. 

T HE CENTENNIAL INTEltNATIONAL EX­
HIBITION OF 18'16.-The fnll HiStory and Progreas 

f�e 
t
�!

t
�c:,n,;��r .g�o�:te��

d
:j,e

e
:.���f!by: 

objec�� Klven weeki}, In the SCIENTIFlV AMERI· 
CAN liurrLEMENT. Terml t6 for tbe )'ear ; Bingle co· 
pie. to cta. To be bad at thll oilice.and of all newl agente. 
All the back nombers. from the commencement on Jan 
11111')' 1. 18'16. can be bad. Those who dellre to POllleas a 
com�lete lind Iplenclld ml1l�rated Record of the Centeno 
��E:m'�'k'\tfl.:0-1�d bave the SCIENTIFIC AMERI· 

BOB-COJOI1J8TIBLB IITBAJ[ BOILBlt Ii PIPE 

COVEB.IIIG 
W H I P P L E ' S  

Patent Door Knob. 
A "arded II Broue Medal lit the American Inatltute FlI1r 
���'l'J4. �1r1&Mrl� �� �'::::��t ���o:.�� 
thIDa' � Invented for the PDl1'9se. as It obviates the use 
of aftle ecre,,1 and "aahen. and can be :Iated,to ,lnIt 
any thlekDrHEo1��� .SW��9r CO�PANY 

Welt MerldeD,.Conn • • or 11'1 l.'bamben St. ,  N. Y. 

The Tanite 00. ,  
ST R O U DS B U R C, PA. 

EMERY WHEELS & GRINDERS 
b N i agara 

Steam P u m pWorks 
EST ABLI8BZD 18211. 

CHARLES B. HARnTCIt, 
N o . lI 3  A d a m .  S t r e e t  

BROOKLYN, N. r. 

Machinists' Tools. 
NJrW .nd IJlPlIOVRJ) PATTONI. 

Bend for new llluatrated catalo�e. 
Lathes, Planers, vrills, &c. 

NEW HAVEN MANVII'ACTVBING co., 
New HaveD, CODD. 

and Shap�d Diamullu t:arbon l"U.lDtB, 1n<11b��1l88 DIe for 
Trueing Emery Wheell. Grindstones Hardened Su>el 
and Paper Calender Boilers. lJrllllng. Planing, Mouldl!lg 
and oaWlng stone. J. DICKINSON. 61 Na.sau St. ,  N.Y. 

DAMPER BEST AND LEVER 
REGULATORS GAGE CO(,R'''. 

MURRILl. & KEIZER, « HollidaY @t., Bale: 
HARTFORD 

STEAM ' BOILER 
Inspection & Insurance 

COMPANY. 
I, B. l'WILlI, V, Pna't J. " ALLEI, Pnn 

J, B. PIERCE, WJ. 
N O Y E' S  ��I5W!tt!1 

1I1l11tcnea,"Portable 1II1DI. Smut Machines. Packen,MID 
PlcD. Water Whee18, Pallela and Gearing. specially 
adapted to 1Iour mIllBj .  

r.
n
30fEc';��I':'iiu1ralO. N.  Y. 

or TBJJ; 

SCIENTIFIC AMERICAN, 
THE .0aT 

POR 18'0. 
POPULAB ICIBlfTmO 
UI THE WOlUJ). 

THIRTY-FIRST YEAR. 

PAPBB 

VOLUME XXXV.-NEW SERIES. 
Tbe publishe� ot the SCIENTIFIC AMERICAN 

beg to announco that on the 1lr8t day of J uly, 
18'l8, a new volume commenced. It will continue 
to be the aim of the publishers to render the con­
tenb! ot the new volUme more attrs.ct1ve and use­
ful than any ot Ib! predecel1llOrs. 

To tM Meclw,nic and Manufacturer. 
No pel'llOn engaged in anyot the mechanical pur­

BUlb! should th1nk ot doing without the 8cuN­
nJ'IC AJUmICAN. Every ' number contains from 
s1J: to ten engravings ot new maohines and inven­
tiODS which cannot be found in any other puhHca­
don. 

Tbe SCIENTIFIC AMERICAN 1s devoted to the 
interest8 of Popular Seience, the M echanic Arts, 
Manufactures,Inventions,Agrioulture,Commerce 
and the industrial pursuits generally; and it Is val­
uable and instruotlve not only in the Workshop 
and Manufactol'Y, but al80 In the Household, the 
Library, and the Reading Room. Eaoh volume 
contains hundreds of Notes, Receipts, and Sugges­
tions and Advice, by Praotical Writers, for Work­
Ing Mlln and Eml!loyers, in all the various arts. 
T1!.RMS 011' SUBSCRIPTION - POSTAGJ! 

PAID BY Us. 

Onll copy 8e1entifto American, one year · ·83 20 
One copy 8clentiftc American, s1J: month!l. 1 .60 
One copy Selentiftc American,three months 1.00 
One copy SelentiftoAmerican and one copy 

Solentiftc American Supplement, both 
tor one year, post-paId . . . . . . . . . . . . . . . . . .  7.00 

The 8elentUle American Supplement 

PERFECT 
NEWSPAPER FILE. 

A weekly paper, uniform in size with the SCIEN­
nJ'IC .AlIlI:BICAN, but a dist1not pubHcation. It 
'contains working drawings 01 engineering works, 
and elaborate treatises on every branoh ot Soience 
and Mechanlcs, by eminent writers, at home and 
abroad. An Ulustrated covel' pl'Oteota the hand­
somely printed eheet& Price, ,6.00 pel' annum 
Single copies 10 06nte. 

-:0:--
The Koch Patent J'lle. for lIreserving newapaper., maoru!DetI, lind pampblete. bas been recently Improvea 

lind price reduced. Subecrlben to the SoI.NTll"IO "­
DlC'" and SclBKTll"IC AlIBBIO ... SUPPLIDlUT can be 
''Ziled for the low price of fl '110 by mall, or ,1 . 25 at the 
? SSdWlJIg·�j;:J�;·��gn"l�

e
�ec:::W���. 

eve.,. one who wi.he. to prelerve the paper. 
Adllreas 

KUNN Ie CO., 
Pu'JllIhen 8oJliINTD'lc ANDWU 

Remit by postal order, draft, 01' express. 
Address all lette1'8 and make aU Post 01106 or­

ders and drafts payable to 

MUNN & CO. 
37 PARK ROW, NEW \- ORb. 

'l'he .. 8e1entifto AmerI<'8D " 1s pr1n�o:l WIth 
CllAli. Efoo l!:U JOHNsuN .t CO. ' S I NK  Ten:b ll'd 

1.omllllN-atl • •  PhI1adelpblll .n4 58 Gold ot. Ne,,-� �1k. 
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