
A 'VEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE. �IECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol.XXVI.--No. 15. / 

[NEW SERIES. 1 I 

P ortable Spring Grist Mill. 

Our illustration this week shows an arrangement of port­
able mills, with bolt, which is claimed to combine many im­
portant improvements. 

The mill is complete in itself, with surfaces dressed and 
ready to make flour, when it leaves the shop. All that is re­
quired is to attach the belt. These mills are built under the 
patents of Messrs. Reed and Buckingham, and are of three 
sizes, namely 24 inches, 30 inches, and 36 in:clles diameter. 
The grinding surfaces are composed of the best French burr 
stones, set in cast iron cups, and the mill is what millers 
would call an upper runner, that is, the upper stone revolves 
while the lower one is stationary. 

The spindle, which is attached to the upper or runner 
stone, is hollow and contains a stationary tube by which the 
grain is fed directly to the stones. As by this means the grain 
does not touch the revolving surface until it enters between 
the stones, it cannot fill up the eye or hang as it does in 
the common mills ; so that any kind of grain, such as oats 
01' crushed cobs, may, it is claimed, be ground without diffi­
culty, when, on other mills. they can only be ground by 
being mixed with heavy substances. This is a feature of 
very great importance in all mills where a high motion is 
required, as, without 'Such an arrangement for feeding, it 
would be difficult to introduce the grain between th0 stones. 

The runner stone is attached to the spindle in such a man­
ner that, while it is carried around with a true and even 
motion and held steady on the spindle by springs, it can 
still rise when necessary , 
by the yielding of the 
springs, and permit hard 
substances, such as nails 
or pieces of iron, to pass 
through the mill without 
injury to the stones or 
their connections. In this 
important feature, this 
mill differs from all oth­
ers. The method ot' at­
taching the spindle to 
the runner stone by 
means of springs, which 
operate as above de­
scribed, was patented by 
Gen. C. P. Buckingham, 
and has been used exclu­
sively on these mills. 

This method, and the 
arrangement for feeding, 
constitute the distinctive 
features of the above 
described mills. 

The bed stone is hUlig 
on a point, and ia pre. 
vented from rotating by 
two trunnions on oppo­
�ite sides of the cup. It 
is clasped by spring bars 
at four points on the side 
which permit it to train 
itself with certainty, hold 
it when in train with a 
firm grasp, and prevent 
all wobbling of the 
stones. 

The bearings, two in 
number, are in the iron 
frame above, and may 
be oiled at pleasure without stopping the mill. For the 
purpose of dressing the stones, the frame opens back on 
hinges so as to turn the surface of the runner up and bring 
it on a horizontal line, the stones remaining in their bearings ; 
and in dressing the runner, it can be turned round on the 
spindle as if chucked in a lathe, so as to make the surface 
perfectly true without trouble or danger of getting the stones 
out of line. In putting the surfaces of the stones together 
for grinding again, it is claimed to be impossible to get them 
out of position. The operation is as simple as shutting a 
book. 

The bolt chest is compo�ed o'f iron frames and wood pan­
els, held together by iron rods, arranged to be packed closely 
in boxes for shipment, and which can be set up ready for 
work in a few hours. '1'he iron trussed reel-20 inches long 
by 30 inches diameter-is also in sections, and is furnished with 
a coat of best quality bolting cloth. The lower part of the 
chest forms the conveyer trough, which is provided with the 
proper cut-off and slides for grading the flour, while at the 
top is the cooler conveyer, to temper the flour before enter­
ing:the reel. 

There is also attached a return conveyer, so that at the op· 
tion of the miller he can return part of the flour to the head 
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of the reei to be rebolted, thereby producing the maximum 
yield. 

A flour elevator is also furnished complete, as represented, 
and the arrangement of the various parts to each other is 
such that the same belt drives them all. 

It is claimed that there is nothing about the mills or bolts 
that can, for a long time, get out of repair. With proper at­
tention, the running parts cannot get out of order (excepting 
the wear of the stones themselves), and will, it is claimed, 
last for many years. 

PORTABLE SPRING GRIST 14ILL, 

A good mill. that, with ordinary care, will make the best of 
flour, and one that can be furnished for a moderate price, 
and, at the same time, have such attachments as will guaran­
tee the best results, both as regards quality aud quantity, and 
also one that is so arranged and completed at the shop that 
any ordinary carpenter can in a few days set it up in place, 
ready to work in any room or building where there is power, 
is certainly a great desideratum. 

These mills have been in the market for some fifteen years, 
and, it is claimed, not one has failed to give satisfaction. 
This mill took the gold medal at the Exhibition of the Me­
chanics' Institute, Cincinnati, and was especially noticed in 
the report of the committee. It also received the first pre­
mium at the Ohio State Fair, and the highest award (silver 
medal) over all others at the Cincinnati Industrial Exposi­
tion. 

The manufacturers make a specialty of building portable 
machinery, and have, within the past two years, very much 
improved these mills, which they guarantee to do as much 
and as good work as any mills of like size in the United 
States. They state that the 36 inch mill and bolt grinds and 
bolts from ten to twelve bushels of wheat per hour as an 
average business, and that the yield and quantity of flour is 

j $3 per Annom 1 [IN ADVANCE. 1 

unsurpassed. For further information address John Cooper 
& Co., Mount Vernon, Ohio. 

_1.--
Price'.. Cempo sition Pavement. 

NotWithstanding the many failures in constructing im­
proved pavements, and the few successes that have been 
achieved, inventors seem resolved not torelinqui�h the prob­
lem until they secure a complete triumph. Mr. Thomas 
Price, of Pittsburgh, Pa., assignor to himself and John D. 
Burton, of the same place, has recently patented, through 

the Scientific American 
Patent Agency, a new 
method of making as­
phalt pavements of car­
bonized rock-that is to 
say, of broken rock whose 
pores have been filled 
with asphalt, tar, or other 
carboniferous material. 
It is intended, therefore, 
to produe€l a pavement, 
every particle of which 
shall be air and water 
proof, and whose hard 
ingredients will readily 
and instantly combine 
with the binding mate-
rial . • 

The invention consists 
in the use of a compound 
prepared as follows : 

Rock of a suitable kind, 
preferably lime rock, is 
broken into pie.es of con­
venient size, and then in 
a suitable vessel exposed 
to heat. Its pores are 
thereby opened, and � is 
prepared· for the recep­
tion of the asphaltum, 
tar, or equivalent matter. 
The latter, being mix�d 
with the heated rock, 
penetrates the pores and 
envelopes the several 
pieces, so as to make 
them thoroughly air and 
waterproof. During the 
process of heating, the 
rock is liberated of all 
gaseous matter and pro­
perly prepared for the 
reception of the asphal­
tum and tar. The rock, 
after having cooled, is 
reheated, and more tar 
or asphaltum added, 
which may be mixed 
with a small quantity of 
plaster of Paris, some 
oxide of zinc or iron, and 
some disinfecting pow­
der :for destroying the 
smell and noxious va­
pors. This composition 
should be spread three 
and a half or four inches 
thick, upon a bed of 

gravel or other material, and then pressed by hot and heavy 
rollers until quite firm. It will, it is claimed, prove a dura­
ble pavement, easily put down, and as easily taken up and 
replaced when nece�sary, which will become the stronger the 
more it is compressed by wear. The patent on this inven­
tion �as issued March 12,1872. 

_ ..... -
Transplantin g  Hair. 

The successful transferring of skin aud flesh to assist the 
recovery of wounds, has induced some one to experiment on 
hair, and the result is a process of removing portions of the 
scalp, with the hair on , from some luxuriant head, and plant­
ing it on the victim of baldness. A cotemporary points out that 
it may soon become fashionable to wear hair of various hues 
and shades, thereby producing the most singular and beauti­
ful effects of color ; or the hair might be made to appear 
white, green, blue, or red, at the owner's option, and by va­
rious ways of disposing it. " Take, in due proportions, hair 
of all the prismatic tints, rumple it, and immediately you 
have white hair ; comb it in another way, and there is your 
purple, your ultramarine, your yellow, or any possible hue." 
If these directions are followed, the recognition of the origi. 
nal color of the head may require the use of the spectroscope 
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TH& TOB,6.CCO .DU.NUl!'ACTO:&IES IN BROOKLYN. 

The manufacturec of tobacco is carried on in the city of 
1'\ ew York. and its;ticinity to a· greater extent than inRny 
o ther pltrt of the United States, although there are factorie s  
for thi-s biisiness, o f  more or  less importance, i n  every large 
cit.y. In Brooklyn, there are several large factories for the 
production of plug tobacco for chewing, three of which give 
employment to about 1,600 hands, producing nearly 7,000,· 
000 pounds per annum, and paying over $2,000,000 tax. �'he 
Brooklyn Dauy Union has recently made an investigation 

into the processes employed in the preparation, and gives, 
among much other interesting information on the subject, 
the follow ing particulars : . 

The Pioneer Tobacco Company has a factory situated in 
Hicks street, occupying the space on the west side, between 
Warren and Baltic streets, connected with the New York of­
fice of tbe firm by a })rivate telegraph. The visitor was per­
mitted to witness the process of manufacturing plug to­

bacco in all its stages, from taking the tigbtly pressed leaf 

from the huge hogsheads in which it was packed after being 
dried on the Virginia plantation down to the pasting of the 
gaily colored label and the more important revenue stamp 

on the box in wlJich the finished plugs are packed for final 

sale. It would be impracticable to give within the ordinary 

limits of a newspaper article a detailed description of all the 

various manipulations which the innocent " weed" is subject. 
ed to in this vast establishment, where five hund red and fifty 

employees, men and women, are busily occupied in prepar­
ing the coarse and brittle leaves into preparations de�igned 

to tempt the palates of men all over the earth; though 
everythin g is doue with the utmost care and regularity, and 

the nicest system is every where discernible. The" hands," 

as the handfuls of tobacco leaves tied together at the stalk 

when picked are designated, go through innumerable pro­
cesses of drying, moistening, extraction of stems, dipping in 
licorice j uice-a beastly process, and �ufficient to impart a. 
permanent distaste for the article to any but the most hard­

ened devotee-followed by more rolling, squeezing, flavoring, 
drying, and finally rolling and cutting into its desired shape 
of plugs. Tbe flavoring process is a secret and mysterious 
feature of the tobacco transformation-defying ev�n the 

scruti�y of tbe Qovernment officials. The bunches of leaves, 
after a long series of torturings, are laid in a, pile upon the 
floor, and each successive layer is sprinkled from a watering 
pot'with some liquid mixture whose ingredients are one of 
tbe trade secrets of which every factory has its own peculiar 
one, and even to hazard a guess at which would probably be 
deemed an impertinence. Essences and volatile oils, and 
the mixer thereof only knows wbat else, are thus sprinkled 
upon the leaf already partly saturated with licorico, and 
are forever after blended with the delicate aromatic flavor 
ef the tobacco. The delicacy referred to may be pariially 
realized when it is stated that the odor in some of the apart­
ments of the factory is almost powElrful enough to raise a 
man's hat off his head unless it fits tightly. One of the 
pleasantest episodes of the tobacco's journey through the 
building is its brief visit to the ,. drying room," where it is 
hllllg upon racks and Rubjected to a degree of heat that 
speedUy extracts all the-moisture from it, and compared with 
which a Turkish bath is but a cold and chilling institution. 
It would be a dangerous place for an unpopular revenue of­
ficer-if there could be such an individual-to be entrapped 
irrto. For there are traditions among the operatives-though 
they have never yet been publicly recorded-of men who 
have been unwittingly locked up in the drying room late in 
the day when the hands were leaving for the night, and 
how upon opening the doors the next morning there was 
no thing left of them except the heels of their boots, tbe un� 
happy owners of which had been melted away like tallow 
dips in a hot oven. 

When the tobacco has been thoroughly prepared, it is rolled 
by hand: women working with nimble fingers and extreme 
skill in this procefs : into long sausage - shaped rolls, known 
technically a� "lumps," and containing either 011e pound or 
one balf pGund, each :>f which is velifitd by actual weighing. 
'fhese rolls are afterwards passed through a large macline, 
which presses them Ollt. into fla; slabs nearly as hard as stone, 
and which squares them off at the edg€s and corners, and 
then they are ready to be packed for sale. 

'fhe second place visited was P. Lorillard & (lompany's 
fat tory in Stdgwick strEet, a huge establi8hment occupying 
an immense b llllding on each side of the street, connected 
by a covered bridge at the second story. T-bis factory is 
larger than that of the Pioneer Company already described, 
but the prccefses used are mainly the same, except SOUle 
variations in the mechanical contri vanees. There is also a 
private telegraph here connecting with the office in New 
York. The same courtesy , also, was displayed to the repor­
ter, who was shown through all the apartments and permit­
ted to witness the various mani pulations. 

Jdtutifit 
P. Lorillard & Co. employ in their Brooklyn factory from 

four hundred to six hundred hands, paying them for salaries 

an average of over $3,000 weekly. Their monthly sales are 
about 250,000 pounds of plug tobacco, the value of which is 
about $70,000, and the revenue tax upon which is $75,000. 
Their total sales in 1871 were 2,500,000 pounds, the net value 
of which, without adding the tax, was $787,000. This, of 
course, represents only a portion of the business done by that 
large firm, it having other factories in other cities in the 
vicinity of New York. 

The Pioneer Company employs about five hundred and 
fifty operatives, and manufactures about 2,250,000 pounds of 
plug tobacco per annum, paying the goyernment therefor in 

taxes about $730,000. 
M03srs. Bllchanan & Lyall employ about four hundred and 

fifty laborers, and manufacture about 1 ,800,000 pounds of 

tobacco yearly, payin g about $600,000 a year tax. Their 
weekly salary account is upwards of $2,000. 

A smaller establishment is Watson's factory, opposite 
Lorillard's, where from 75 to 125 employees are hired, manu­
fac',uring about 200,000 pounds of plug tobacco annually. The 
business done by this establishment is mostly foreign, its 
products being chiefly exported to South America-a trade 
in which it has almo�t a monopoly. 

It will accordingly be seen, by referring to the above fig­
ures, that the three large Brooklyn plllg tobacco factories 
empioy conittantly from fifteen to eighteen hundred opera­
tives, paying them about $350,000 per annum for wages, and 
that they manu facture seven mill'_on pounds of tobacco each 
year, upon which they pay the Governmeut annually over two 
millions of dollars taxe�. It is faid that during the last five 
years, fur-the eame article, the whole State of Virginia has 
not paid so much to the United States Treasury as these 
Brooklyn factories . 

-----------.... � ...... � .... -----------
THE GOVERNMEN T WORKS AT HELL GATE. 

The great work of removing the rocks at the dan gerous 
pass in the East river, known as Hell Gate, City of New 
York, is progress ing with great vigor. Engraviilgs of the 
works were published last year in the SCIENTIFIC AMERI­
C.AN. A number of interesting illustrations are also to be 
found in Science Record for 1872. The mining, it will be re­
membered , is done by running out tuunels, into the rocks un­
der the river, from a vertical shaft located on the shore at 
the margin of the river. The following recent particulars 
are from the Jj}vening Post: 

The work of removing the obstructions at Hen Gate, 
which was begun about two years ago, has been vigorously 
carried forward with but trifling interruption, and will, it is 
now estimated, be completed within a year and a half. One 
hundred and sixty five thousand cubic yards of rock were to 
be removed from the river, and of this amount at least forty­
two thousand cubic yards have already been taken up. 
About two hundred and forty men are now .employed in the 
work, nearly all of whom are Cornish miners o� long experi­
ence .. A much larger number were formerly employed, but 
the introduction of the diamond drill, and the increased Use 
of machinery in all branches of tbe labor, has permitted a 
great redG.ction of tbe working force. A hundred of the 
workmen were discharged last week. 

The immense bed of rock is now perforated by sixteen 
tunnels and seven concentric galleries, the floor line of w hillh 
is thirty-two feet below the level of the river at mean low 
tide. It was originally designed to make the channel but 
twenty-five feet �n depth, bllt subsequently it was determined 
to render it perfectly safe for vessels of the largest draught. 
The average hight of the tunnels and galleries is twenty-two 
feet, and their width sixteen, leaving a roof from seven to 
ten feet thick, supported by numerous pillars. The length 
of the extreme gallery is six hundred feet, and of the grand 
tunnel two hundred and twelve feet and a half. There will 
ultimately be twenty-eight tunnel headings, some of which 
will extend three hundred and seventy-five feet. 

THE DIAMOND DRILL. 

BLASTING WITH NITRO-GLYCERIN. 

All the blasting at Hell Gate is done b,! nitr���Fcetin, and 
has been so cal'efully managed that not an accw.�nt has yet 
occurred. The nitro-glycerin is made into cartridges from 
eight to fifteen inches in length, about an inch in dia.Yleter, 
and holding from four to eLht ounces. They are coated 
with a glutinous composition which effectually protects 
them from water. vVhen a blast is made, a little tul;le of 
fulminate is attached to the cartridge and It spark transmit­
ted to it through a wire connecting with an electric battery. 
Though a large number of cartridges are often discbarged 
in snccession with great rapidity, they are never fired at 
once, as the vibration in tbis case might seriously jar the 
stone roof, opening seams for the admission of the water. 

The explosions are of tremendous force. shattering the 
rock into fragments of a size convenient for removal. These 
are piled on cars drawn by mules, running on iron tracks 
which are laid in all the tunnels, and conveyed to the shaft, 
where they are hoisted up by a steam derrick. The masses 
already taken out form two immense embankments on the 
river front. 

• 

A building near the mouth of the shaft contains three large 
steam boilers and five air compressers, the latter furnishing 
tbe motive power for the drill s. In working the compress­
ers, lubricating oil is now used instead of water, thereby 
avoiding tbe formation of ice in the pipes during sevel'e 
weather. Near by is a powerful steam pump, which drains 
all the tunnels comparatively dry through pipes radiating 
from its base. 

Before blasting, it is necessary to use great care in ascer­
taining the line of resistance and quality of the rook, which 
is chiefly composed of granite, quartz, and gneiss. The 
strata embrace a great variety of minerals, however, includ­
ing, besides various metallic deposits, veins of decomposed 
felspar that are as soft as clay. The t@otingis done with the 
diamond drill, which in two instances struck sand and water 
after boring twenty-eight and thirty-four feet respectively, 
rendering it necessary to abandon blasting in tbat direction 
and to have the bores tightly plugged IIp. In opening tunnel 
heading No.3, a section of rock was struck so full of seams 
that the water poured through the roof at the rate of six 
hundred gallons per minute. This was effectually remedied 
by constructing a massive schilt of timber, oakum, and Ro­
man cement, fourteen feet in length by twelve in width. 

The work is carried forward almost constantly night and 
day, the men being divided into gangs which relieve each 
other at regular intervals. It is executed under tbe super­
vision of Major General John Newton, of the United States 
Engineer Corps, who planned it from the beginning. 'I'he 
Superintendent in immediate charge is G. C. Reitheimer, an 
engineer of wide experience in various countries, who has 
devoted himself especially to work of this kind. 

When the rock is at length completely honeycombed, and 
notbing remains but the roof, its supporting pillars and the 
outer walls, it will be mined with seven thousand pounds of 
nitro-glycerin,'which is equal in expUlsive power to seventy 
thousand pounds of gunpowder. All the charges will be 
connected by wires with an electric battery in the office of 
the superintendent, when, at the given signal, it is confident­
ly expected that tbe whole vast mass will be blown into 
atoms, which will be entirely removed from the bed of the 
river. 

-'''' '' 
BROWN TINT FOR IRON .AND STEEL.-Dissolve. in four 

parts of water, two parts of crystallized chloride of iron, 
two parts of chloride of antimony and one part of gallic 
acid, and apply the solution with a sponge or doth to 
the article, and dry it in the air. Repeat tbis any number 
of times, according to the depth of color which it is 
desired to produce. Wash with water and dry, and finally 
rub the articles over with boiled linseed oil. The metal 
thus receives a brown tint and resists moisture. The chlo­
ride of antimony should be as little acid as possible. 

. .•. -
A WORD TO Bon.-Boys, aid you ever think that this The work of boring is done wholly by machinery, the la- . .  . . . . 

b . . 1 t t '  d d th k ft th 
world, wIth all ItS wealLh and woe, wIth all ltll mlDas and orers servlDg on y 0 nm an res� e roc a ·er e _ . 

- . .  .. 
h k h b t d d t f th mountalDs, oceans, Sfas and nverll; wu,h all ItS steamboats, .roug er wor . as een execu c ,an 0 per orm e opera-· . . . . . . . . 

t· · t d 'th bl t' Of th . d '11 ·d t raIlroads and telegraphs ; wIth an Its mIllIons of grouplDg Ions CORnec e Wl as mg. . e SIX 1'1 S use -, wo . . 
th d· d '  • d d '11 d • B l' h t 1 men, and all the SCIence and progress of ages, will soon be are e lamOD pOlD.e n s an lour qr elg s ee per- . . _  

cu��ion drills. The diamond drill is the invention of Ro glv�n o�er to the boys of the present �ge-�oys hll.e you? 

d 1· h L h t F h '  d fl t d '  th Belie"e It, and look abroad upon your lDherltance, and get o p e esc 0 ,  a rene engllleer, an was· 1'S use In @ . . . 
t - t' f th M t C . t 1 b t' k d b 

ready to enter upon Its posseSSIOn. The pre8ldents, emperors, cons ruc Ion 0 e on ems unne, u IS now wor e y . . . . 
improved machinery under American patents. The two used klngs, governors, statesmen, phIlosophers, illllllsters, teach-
at Hell Gate were introduced last October, and have proved ers, men of the future-all are boys now. 

so satisfactory that three nlore will be added in a few weeks. - ..... -
This drill consists of a hollow steel disk an incb and a half ROUGH WEATHER.-The captain of the steamship Dorian 

The factory of Messrs. Buchanan & Lyall, in Degraw 
strdct, was next visited, with similar eJl"perience, the place 
giving evidence 011 all sides of able management, and a tho ­
rough and well regulated �ystem, while the large force of 
operators testified to the immense amount of business done 
thero. 

in diameter, tbe rim of which is studded with twelve bits of reports that he sailed on February 19th from Gibraltar 

black carbon. Attached to an iron pipe of -the same thick- and six days afterwards encountered a continuation of 

ness, it is propelled by compressed air at a pressure of sixty gales from W. S. W. to W. N. W. veering every few hours, 

pouuds per square inch, and cuts its way through the hard- and accompanied with squalls of terrific force. During 

est rock with marvellous rapidity. The motion is rotary,and 25 years' experience afloat, he never saw such weather." In 

the number of r-evolutions seven hundred aud fifty per min- the squalls the water was actually torn up in sheets and hove 

ute. Unlike percussion drills, it receives IW wear except in the air, raiu pouring in torrents, the mastheads enveloped 
from friction, and hence is constantly in working order, and in clouds, lightning fairly blinding, and the thunder crack­

needs no shar�ening. ing as it were among the masts, deafening all on board. 

Fitty-four feet and four inches h:1ve been tunnel�d by this Never in the tropics or near the line, have I seen such close 

drill in eight hours, tbrough a mass of granite and quartz. proximity to the lightning . This weather continued more 

By screwing on additional pieces of pipe, it can be propelled or less up to the 15th inst., when it gradually toned down, 

in one direction to an indefinite extent.; but for blasting pur- enabling us to make some headway." 
Th j above mentione,l are the three largest plug tobacco 

factories of . this city, but not even a visit to their extensive 
work shops and laboratories, tbeir " lump," " sorting," " dip­
ping," "casing," and" rolling" rooms would give an ade­
quate notion of tbe magnitude of the supply they furnish to 
the country's commerce. This will be best gained from the 
following statistical summary of the amount of business 
they have done during the few past yeaTS, and which is 
f>teadily increasing as each twelve lllonths roll by. 

poses it is seldom driven further tban fifteen feet. Occasion- -._.-

ally, however, through the intervention of a new process in THE New York Mutual Gas Company, a new cOl'poration 
blasting, it is expedient to continue a tunnel of thischarac- is now laying pipes in this city. It will have new and improv­
ter for a long distance, thereby effecting a great saving of ed appliances, use naphtha to enrich its products and supply 

time. Sand or clay is then rammed into the bore until it is its customers with gas of superior brilliancy-so they say. 

nearly full, to act as iii recoil block tp the charge, aud the rock. The present price of gas here is $3.00 per thousaud cubic 
is blasted section by section. feet; ill Pittsburgh, Pa., $1.80. -
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Beware of' Green Colors. 

The third report of the Massachusetts State Board of 
Health contains a valuable article on the evil effects of the 
use of arsenic in certain �hades of green. The subj ect is  
TIot  new ; more than one hundred years ago the u�e o f  
arsenic as a pigment in certain manufactures was forbidden 
by law in France. But the beauty and healthfulness to the 
eye of  the color, and the thoughtlessness or cupidity o f  
makers of wall paper, artificial tlowers, toys, lamp shades, 
confectionery and other articles, render i t  necessary to warn 
the public again and again of the inj ury--sometimes a fatal 
one--inflicted by i t s  use . 

• 

It appears that arsenic, a�ide from its uses in medicin e  and 
in destroying men or vermin, is employed in the arts, mainly 
as a large ingredient of  green coloring pigmentB. Into one of 
these it !'nters as  the arsenite of copper, known populaxly as 
Scheele 'S green, and into another as the aceto-arsenite of 
copper, which is  called Sch weinfurt green. The generic 
name of emerald or mineral green is applied indifferently to 
either. Of these t wo colors, the first contains finy-five per 
cent, more than one half, of white ar�enic ; the other in 
every one hundred graiNS, contains fifty-eight grains of ar· 
senic. Both pigments furnish the prettiest  and most uurabl e 
shad es of green, each costs comparatively little, and the pro­
cess of manufacture d0es not require great skill. Hence, it 
spite of their deleterious effects, both are used. At one time, 
ill Paris, when it was proposed to make the use of arscnic 
illegal in the manufacture of  wall paper and artificial flowers 
certain of the mal,ers said su(�h a law would force them to 
close their shops ;  and in 1860 a paper maker in England 
said that in his shops alone two tuns of arsenic were used 
weekly. 

GREEN COLORS IN PAPEIt HANG INGS ARE DANGEROUS. 

The most frequent instances of poisoning by these colors 
have followed the use of green paper hangings . Makers of 
the paper, dealers in it, paper hangers and even people who 
l ive in the rooms papered with it have often suffered under 
e v e ry sympton of poisoning by arsenic, and in some ca ses 
have received lasting or fatal injury. In 1862, in London, 
four children died in succession, and a post 'mortem chemica,} 
examination in the case of the last one showed traces of ar 
senic. Th e wall s of the room in which they lived were cov­
ered with green paper, in which chemical tests showed the 
presencll of arsenic--three grai ns in every square foot. In 
1 85(l, a middle aged woman in Boston was attacked with the 
well known symptoms of arsenic poisoning ; "and althou gh 
her life was saved by removing the paper, yet her health 
was permanently inj ured . Such cases . might be muhiplied 
almost indefinitely from the reports of physicians.  

Some years ago this subj ect excited considerable discus­
sioll , and arsenical paper hangings became unfashionable. 
The fashion appears to have changed again, however. Dr. 
Fl ank vY. Draper, author of  the article on this subj ect in the 
report, says that-, in every store he viBited while making his 
i rrvestigations, he found paper for sale which, on being tlOlsted 
sh owed signs of the presence of arsenic. Under these cir­
cumstances, it would be well if every one who wishes to buy 
any green wall paper would s ubj ect it to the following sim­
ple chemical tests : 

EASY TESTII FOR ARSENIC. 

Take a fragment of the paper and put it into a sol o_tion of 
ammonia. If -arsenic be prf'sent, the liquid will assume a 
bluish color. In case a further test is required, pour a little 
of the ammoniacal solution on crystals of nitrate of silver ; 
and arsenic, if present, will show itself by leaving a yellow 
d eposit on the crystals. As arsenic is used in coloring all 
qualities of paper, from the cheapest to the costliest, a 
knowledge of this test will be of service to every one, 
whether dealer or cust0mer. 

It is of SOllie interest to know how the poisoning by wall 
paper is effected. Formerly it was held that the poison was 
set free by some kind of decomposition, ani vitiated the ajr 
as a ga�. The modern theory is, however, that " the poison 
('scapes from the paper into the atmosphere in the form of 
dnst, mechanically disengaged," as by dusting or wiping the 
walls, or j arring them in any way. 'rhe dust of a room 
whose walls were covered with paper containing arsenic, on 
being submitted to a delicate chemical test, is said to have 
exld bited unmi stakable traces of the poiwn . 
GHEEN COLOHED DRESSES, 'l'OYS, CONFECTIONERY, ETC., ARE 

POISONOUS. 

But it is not alone in coloring wall paper that these poison­
ous pigments are used . Confectionery, pastry, ornaments 
and toys are colored with them, articles that soon find their 
way to children's mouths. Toy boxes of water colors fur· 
nish an illustration. One of the green blocks of paint, 
weighing 38'26 grains, on analysis was found to contain 8'89 
grain s  of arsenic. The shelves in closets and pantries are 
sometimes co vered with arsenic paint, from whi ch the poison 
is ('asil y absorbed by any warm or moist substallce. The 
brilliant green paper so common for covering paste board 
boxes, for tickets, for bonbon wrappers, for lamp shades, is 
colored with arsenic. The green of artificial grass and leaves 
is generally produced by arsenic In one case, in a single 
twig of twelve leaves, ten grains of pure arsenic were found. 
Arsenic is used to color cloth for women's dresses. Dl·. 
Draper procu red a sample of the stuff called tarlatan , re­
sembling muslin, at one of the retail stores in Boston, which 
was found to hold feebly 8 -21 grains of white arsenic to 
every square foot. To hand le or to wear such good s is dan­
gerous to life. 

- .�. -
MESSHS.'T. L. VON D OHM and E. L. EATON. photographers,of 

Orrw_hlt, will please accept our acknowledgments for an ex 
cellent photograph of the U. P. R. R. bridge at that, point. 

Idtntifit 
The Admin istration 61 CbloroCorm. N itro u s  

Oxide, e t c .  

The recent death from fright in a d entist's chair in this city 
of a woman to whom nitrous oxine or laughing gas, had 
been partially administered, has called renewed attention to 
the dangers that attend the inhalation of anaJ�thetics gener­
ally. It seems to be the opiniiln of the most experienced 
medical men that no dunger attends the operation if it is 
properly conducted . 

Dr. C urtis of Cincinnati holds that many surgeon s are too 
hasty in putting peTRons und er the anaJothetic influence. He 
himself determined to gh-e chloroform very slowly, and to 
urge large inhalations of atmospheric air. As patients seem 
incl ined to refuse full in spirations to avoid inhaling tlle 
chloroform , he gave it loosely through a silk handkerchief, 
and so slowly that from 15 to 30 minutes were required to 
prepare the patient for operation, noyer giving it fast enough 
to diminish sensibly the force or volume of the pulse or to 
darken the color of the surface. He never gave more than 
was necessary to prevent sensation , pinching the surface to 
learn when this was accomplished, and renewin g the inhala­
tion dllring operation only when he found sensation return· 
ing . Soon after the i ntrod uction of chloroform into surgery, 
a Boston surgeon, while operating on a patient under its in­
fluence, discovered that the blood flowed very freely ; but, as 
it was d uk blood, he con cluded it was venous, and would not 
seriou sly affect th e su bject. Soon he was alaJ:med by the 
sinking of the pa1ient, who was only restored by strong stim­
ulants and friction . The operator had. given chloroform 
without the admixture of a quantity o f  atmospheric air suffi­
cient to purify the blood of carbon ; and h€nce, though he 
had wounded an artery, as he discovered hy the irregular 
discharge, the blood was purple, instead of vermilion , as it 
should have been. The chloroform h ad been given too fast, 
excluding the oxygen of the atmosphere , as was e vident by 
the dark color of the blood, the reduction of the force of the 
circulation, lind the purple hue of the surface generally. 
This is a point to which great attention should be paid in the 
use of the anaJsthetic agent.. 

The inhalation of chloroform is only a speedy ' method of 
making a person " dead drunk," and Dr. Curtis soon saw that 
if the an resthetic state were brought on gradually, as intoxi­
cation generally is, and stopp ed as soon as sense and muscu­
lar motion are by taking alcoholic liquors, it prodn ced no 
worse eff<lct upon the system. In both cases the patient 
often vomits, both when taking the narcoti c and when get­
ing rid c.! it ; and in both, insensibility to the severest opera­
tions may be prod uced . By taking proper care in regard to 
these things, :9r. Curtis says that operations may safely be 
perfonned on very small children and very old pereons, on 
those whose lungs or hearts are diseased , or who are much 
reduced by chronic ail ments of various kinds . 

A singular effect which chloroform has upon some persons 
is its dulling the brain and destroying the intellectual facul­
ties for months after it has been taken, and after physical 
health has been restored . One gentleman of active mind , a 
ready thinker and' fluent wI·iter, might be named who has 
been under the influence of chloroform three or four times 
for surgical purposes, and after each time his intellect has 
been torpid for months, though his SUl'gical recovery was 
rapid . 

----------... � .�-----------
Electric Probe f'or Wounds. 

In the last general assembly of the Scientific Association 
of France, M. Tro uve exhibited and described his probe for 
the search and extraction of foreigu bodies remaining in 
wounds . S urgeons have at all times been occupied with the 
discovery of a simple- and practical means, capable of reveal­
ing to them to a certainty the presence of any foreign body 
in the tissues. Since Garibaldi's wound, two plans have 
been proposed, the Olle frictional and the other electrical. 
That by friction (Dr. Nelaton's plan) was preferred to the 
employment of electricity, proposed by M. Favre, of 
Marseilles, which was the subj ect of a communication to the 
Academy of Sciences. 'I'he style or probe which Dl". Nelaton 
u ses to discover the presence of a ball has a t its extremity a 
small " rugous " or -wrinkled porcelain ball , which becomes 
blackened in contact with a leaden bullet. This plan is, 
without doubt, ingenious, and in this special case of great 
utility.; but the services which it can render are very limited .  
I n  fact the body, t h e  presence o f  wh ich it is sought to verify, 
must be of lead, and the wound should not be closed, very 
straight, nor even very curved. 'rhis verification becomes 
even impossible when, as frequently happens, the bullet i s  

encysted or covered with a portion of mnscle o r  cartilage, 
er even with a fragment of the clothing of the wounded 
person. 

The apparatns of M. Trouve consists of three distinct 
parts : a battery, a probe, and an indicator (1'6velateur). In 
principle, it  is  founded on the difference in conductibility be­
tween metals and other bodies. The battery is formed of a 
zinc and carhon element, enc�osed in a case of hardened 
india rubber hermetically sealed, the exciting l iquid being 
bisulphide of mercury. 'rhe probe is a pipe, flexible or 
rigid, construct ed so that th e preliminary probing may be 
effected, and then the sty lets of the indicating apparatus 
may be introduced . The indicator contains in its interior a 
very small electromagnet :with a vi\:;rator and two small 
rods of steel , very sharp and insulated from each other ; and 
as < oon as these points, which are in connection with the 
battery, touch any metallic substance, the vibrator begins to 
move . 

With this apparatus, it is possible to distinguish the differ­
ent metals from one another. If the metal is lead, the 
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tinguished from copper by its action upon the needle of a 
galvanometer. 

----------__ .... H ...... � .... -----------
R e c e n t  Decision by t h e  CommIssioner oC Pat ent s .  

Harriet L. Low, Administratrix. Application for the 
extension of Letters Patent grantod to Henry H. Low, March 
6, 1858, for an Improvement in Sawing Machines. Decided 
March 2, 1872. 

Practice where the original patent has been reissued .-­
vVhcre a patentee assigns his entire interest in his patent 
for the original term, and the assignee without the concu!"­
rence of the patentee surrenders the original patent and se­
cures a reissue, the patentee may have certificate of exton­
ion attached to the original patent . 

Leggett, Commissioner : 
The invention to which this application relates is an im­

proyement on sawing machines. '1'he claim is very narro w, 
disclaiming all the parts of the machinR, and claiming only 
the combination in the definite form stated.  The examiner 
reports that this combination was new and patentable (It tho 
time the patent was issued, and that the proof shows the 
same to be of considerable value to the public. The state­
ment of accounts is not very full or definite ; but this is ex-­
plained partly -by the death of the patentee, and his books 
not showin g  minute l y  the expenditures on account of tho 
patent ; but enough is shown to satisfy the Office that the 
not receipts have been very small, and much less than the 
value of the invention. 

An argnment has been filed in opposition to the extension,  
based chiefly upon the fact that the  application is for tho 
extension of the original patent, while the original patent 
was surrendered and reissued March 6, 1866, and again re-­
issued April 2, 1867. In the application for extension, no 
itllusion whatever is made to these reissues. 'I'hey ll rc 
ignored as completely as if they had never been in existellce. 

The remonstrant holds that , when the original patent was 
surrendered and reissued, it ceased to exist, and cannot now 
be revived by extension. This doctrine would be j ust and 
applicable provided the patentee had j oined in either appli­
cation for reissue ; but the records of the Office show that he 
assigned his entire interest in the original term of the pat­
ent to one C. S. Burt, and that said Burt as assignee secured 
the reissues without j oining with him, the patentee ; and 
there is no evidence in the Omce that the patentee or adlllini�­
tratrix had any knowledge whatever of the reissue. Under 
snch circumstances, it would be a manifest and unnecessarv 
hardship to require the patentee to apply :fbI' the extensioil 
of the reissue, and then com.pel him to incur the expenses and 
risk of another reissue in' case he preferred the original form 
of the patent . In . thi� case,' the patentee assigned only the 
the original term of the patent, reserving to himself, under 
the law, the exclusive right to the extended term ; and it 
would be an anomaly in law if the assignee could render the 
extended term worthless to the inventor by obtaining a worth­
less reissue j ust before the expiration of the original term ; yet 
such might be the case if the remonstrant's doctrine is law. 

But it i s not necessary to further discuss this matter, as 
the question has been adj udicated by the courts . In the 
case of Potter VB. Braunsdorf, 7 Blatch . , 110, Jnstice Blatch ­
ford says : " vVhere a patentee, having secured his inven­
tion by a patent with a specification in such fOl'm as he re­
gards to be most proper, assigns the entire patent for the 
original term only, reserving his right under the eighteenth 
section of the act of 1836 to apply for and obtuin an exten­
sion, it ought not to be and it is not in the power of the 
assignee, by surrendering the patent and obtaining a reissue 
of it on a specification not sil;ineu, assented to, or adopted by 
the patentee, and which perllaps the patentee may regard 
as rendering the reissued patent invalid, or as securi ng, by 
new and different claims, rights of little value, to effect, with 
out his consent, the statutory right conferred on the paten­
tee to apply for and obtain an extension of the only patent 
which he has ever adopted or assented tv." 

'rhe extension is granted, and the certificate will be at­
tached to the original patent ; or, if the original patent is 
lost, to a certified copy of the same . 

_ .... -
The Imitation of' GeJns. 

Nowhere has chemistry--the science most essential for 
this purposC--:been bronght to greater perfection than i n  
France . Accordingly, none have attained more skill in the 
art of i mitating gems than the French. If the revenue that 
Paris has derived from this source alone for the last quarter 
of a century were stated in plain figure�, it would seem more 
fabulous than any story in the " Arabian Nights." But it 
would seem worse than fabulous to say than three fonrths 
of those gems which were worn daily, or at  least nightly, in 
New York, Philadelphia, and Boston,. inclnding those that 
sparkle on the bosoms of some of our great men, have con­
tributed to that revenue in proportion to their size and char­
acteristics.  Yet it would really be no exaggeration of the 
fact.. Let those who think we want to trespass on their cre­
dulity turn to the work s of Kunkel, Neri, and Fotltainieu. 
That of M. Fontaillieu alone would be s ufficient. That learned 
member of the Royal Academy of Sciences has been enabled , 
by a long series of exptriments, to produce a perfectly col­
or less crystal. '1'his he calls fondant, or base ; he has formed 
one by each of the five different processes ; he has also shown 
how the various colors are produced, according as a given 
piece of crystal is intended to be a diamond, an amethyst, an 
emerald, a ruby, etc. Several German chemists have given 
the world the benefit of their researches on the sam e  subj ect, 
and some have enriched themselves and oth':'r8 by them. 
This is true, for example, of Professor Lippert, o f  Dresden, 
who prepared 3,000 casts ; of these one j e weller bought 1,000 
and rapidly made his fortune ; the remainder were purchased 
by different jewellers, each of whom obtained the prices of 
real gems. Since the celebrated experiments of Lavoisier, 
every person of ordinary intelligence is aware that the dia­
mond is simply pure carbon crystallized, and that it can be 
burned in oxygen, the sole result of the combustion being 
carbonic acid. M. D espretz, another French chemist, has ac­
tually made real diamond s, having melted and crystallized 
carbon by means of a galvanic battery ;  but Nature has so 
carefully kept the secret to herself thus far, that the learned 
Frenchman's diamonds are so small as to be visible only with 
a microscope .-British Trade Journal. 

- - •. -
remblor vibrates regularly ; if however., i t  is iron or copper, LET him who regrets the loss of time make the proper use 

the t.emble�· has a j erky movement. Iron may be dis- of that which is to come. 
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I mproved Portable Fence. 

Although there kave been many inventions intended to 
supply a good, cheap, and �onvenient portable fenc'e, yet, so 
far as we are aware, very few i f  any have proved entirely 
satisfactory. The inventor of the present device has himself 
been the author of several improvements of this kind ,  which, 
upon trial, have proved not to be wholly free from some o f  
the defects usually attending this class of devices, namely, 
their liability to being blown over by win!i storms, the room 
they occupy, their inefficiency in restraining animals, and 
their liability to get out of' repair. 

In the present invention, he claims to have so far profited 
by previous failures that he has produced a fence free from 
the defects named. That others are convinced, as well as 
himself, is  evidellt from his statement that, at a recent exhi­
bition of the fence , the in ventoI' sold in a single afternoon 
twenty�seven local rights to make and use it. 

It is claimed to be 
as strong as any post 
fence, requiring only 
small posts, having 
the sides slightly 
hewn, and it has two 
holes bored for the 
insertion of hooks for 
fastening; which fin· 
ish the same without 
weakening them. 

'fwo metal hooks 
or clamps, A, Figs. 1 
and 2, with slots for 
wedges, B and C, are 
used, as shown, for 
fastening panels to 
the posts. Another 
style of hewk is shown 
at D, Fig. 1 .  The 
panels consist of \wo 
strips nailed at right 
angles across the slots 
01' rails, say ten or 
twelve inches from 
each end. The slots 
should be six inches 
apart, and number four 01' five to each panel , two extending six 
icches beyond the rest, for fastening' on the clamps or hooks. 
The rails are left unimpaired and not weakened. In picket 
fences, the rails may meet as shown. In rail fences, the rails 
need not meet within six inches, as also shown, the post, of 
COUl'se, closing up that space. 

Croos lines of posts may be set on farms, and fences re­
moved with great facility from one line of posts and fastened 
on to another when and where wanted. Any panel may be 
detached anywhere, and an easy way of aceess from one field 
to another obtained, to pass with teams or stock without, as 
is often the case, going from one end of a field to another ; 
this is especially a great desideratum for lawns, gardens, lots, 
etc., as means of access where gates are not always j ust 
where wanted . 

Whitewashing preserves fences. It is believed that by 
b aYing a large enough trough, made of boards, into which to 
lay panels, and filling the same with whitewash, two men, by 
immer�ing the panels, may whitewash more in one day than 
they conld in a week in the usual way, ddng it more thor­
oughly, dispensing with brushes. This fence is exceedingly 
si mple, and may be made indoors at seasons when farmers 
have most leisure. 

' 

Two patents were obtained on this fence through the Sci­
entific American Patent Agency, Feb. 6, 1872, by Israel L. Lan­
di s, of Lancaster, Pa., who may be addressed for further in­
formation. 

-----.... _ ... -----­
Wood Ashes. 

Ashes from the wood of the hickory, sugar maple, elm, 
etc" contain about 50 pel' cent of potash compounds, consist­
ing chiefly of combinations with carbonic acid and silica, 
while the ashes of pine wood will rarely yield more than 20 
:r e o, ce It. A,h3s saved from clearings often contain earth, 
mixe:l. with them in gathering the remains from fires. When 
wood is used for burning lime, the ashes are often put into 
the market largely mixed with that substance. Sifted coal 
ashes are sometimes used to adulterate wood ashes, and the 
fuud can hardly be detected by the eye. 

Leached ashes always retain a portion of potash, usually 
in combination with silica or phosphoric acid . 'fhese com­
pounds are slowly soluble in water, and, therefore, are not 
removed in leaching, but they are valuable, especially to 
grain crops and grasses. Ashes, whether leached or un­
leached, shoul d never be suffered to go to waste. Even coal 
ashes may be used to good advantage on stiff clay soils. 
Their effect, however, is more mechanical than chemical. 

- •. . 
Cut your Hay a n d  Cl over beCo're they Ripen. 

An interesting discussion is in progress, among the chem­
ists of continental Europe, on the true character of that 
substance which forms the frame work of plants, general ly 
known as woody jiber. Chemists have heretofore coneidered 
this as a single proximate element, but the researches of 
Dietrich and Konig have pretty clearly established the com­
plex character of this substance. There is first the true 

Idtufifit 
have been heretofore applied indiscriminately to woody fiber. 

The point of interest in the discussion lies in the fact that 
callulose is largely digestible, while lignin is al most indigesti­
ble. Dr. Marcker, at vVeende, has conducted a series of in­
structive experiments on the digestion of hay by sheep. Of 
the c rude fiber of mt'adow h!\'y, he found that about 60 per 
cent was d igested , and the 40 per cent which remained in the 
excrement consisted chiefly of the lignin, containing a large 
proportion of the mineral elements of the food. Of the 
albuminous portion of the hay, but 55 per cent was digested, 
while the non-nitrogenized substance, such as sugar, gum, 
�tc., proved more digestible, 68 per cent having disappeared. 
When the experiment was repeated with hay of the second 
cutting, in which the woody fiber had not fully matured, it 
was found that 68 per cent of the crude fiber was digested 
Professor E. "Tolff has made similar expelimenta with red 
clover hay, with results almost identical. He ascertained , 
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however, in another experiment, that clover which was cut 
before it had blossomed was about one sixth more digestible 
than that which had passed the bloom before it was cut, 
From these experiments, it is fairly .to be inferred that the 
increased weight which £,'rass acquires in ripening is from 
the increase of indigestible lignin, and not from digestible 
cellulose. Meadow gras3 or clover cut at or before blooming 
is worth 16 per cent more than an equal weight cut after it 
ha s matured. The nutriment in th e seed of t imothy hay is 
an unknown quantity in these experiments, and will change 
the results somewhat.-R. T. B1'own. 

- - -
PALMER'S STAVE JOINTING MAC HINE. 

The simple invention illustrated he rewith is, in our opinion' 
calculated to effect a great savin g in the jointing of staves, 
and in the manufacturd of all kinds of casks. The object 

which the inventor has accomplished is to joint every stave 
to the proper curve corresponding to its width, so that out of 
a lot of j ointed staves, those required for a cask may be taken 
indiscriminately, and no matter whether there may be a 
third 'more staves in one than in another, the same ellipsoid 

frame work, or vegetable fiber, consisting, substantially, of form will be produced in both, and a perfectly tight symme­
organized starch. To this substance, the term cellulose has trical cask will result. We are told that barrels made in this 
been appropriated. Covering this , true skeleton is found a way, without the use of flags, prove perfectly tight. -

The 
second substance, much denser than the cel1111ose, and con jointing proceeds with the same rapidity with which the slit­
taiuing the chief part of the mineral matter remaining as ash ting of a stave might be done with a circular saw. The parts 
after the plant is burned, This is called lignin. These terms are few, and all may be made as strong and substantial as 

need be. The entire absence of delicate complications, and 
the ease by W;hich the machine may be manipulated, are 
points that will attract the attention of practical men, and 
we have no doubt that this machine will take its place per­
manently among standard appliances in the manufacture of 
all siiles and descriptions of casks. 

The general principle which u nderlies the machine is 
that of making the stave move on a carriage whi�h moves 
on two guide ways, inclined to each other at an obtuse angle 
in such a way as to make the carriage describe a curve, the 
lingle of the gnides, and consequently the curve cut, varying 
to suit the width of the stave. 

Fig. 1 represents the device as placed on a saw table ready 
for work. Fig. 2 represents the details of the same. A, iu 
both figures, represents the frame of the carriage ways, and 
B the carriage. '1'he latter may be rounded on the top to 
suit the curve of �tayes Cllt with barrel saws, OJ:' flat, for flat 
staves. C, Figs" 1 and 2, indicates horiMntally inclined guide 
way� meeting at D. E is a lever pi voted at F. G, Fig. 1, is a 
pin rising from the end of the long arm of the lever, E, up 
through a slot in the carriage. 

Now, as the lever, E, is also joined to a lever, H, Fig. 2 
(where the carriage is shown bottom side upward), the arms 
of which lever are of the same length as those of E, it is 

obvious that any move­
lllent of the pin, G 
will also produce an 
equal movement,in the 
same direction, of the 
pin, I, Fig. 1, which 
rises from the end ot 
the long arm of the, 
lever, H, through III 
slot in the carriage, the, 
same as the pin, G. 

Thus the two pins­
move laterally in th&. 
same direction and to. 
the same extent, wheu 
a sta veis placed against: 
them. At the same 
time the carriage guid@o 
ways, C, Fig. 2, are ad-
justed to gi ve the pro­

per curvature to the edge of that particular stave. 
The stave, therefore, has only to be laid upon the carriage 

in the proper position to be jointed. In doing this,  the pins 
are moved by the edge opposite that presented to the saw, 
and the guideways are corre3pondin�ly adj usted. 

A spur, J, Fig. 1, holds the end of the stave which is re­
m'?te from the operator. 

The adj ustment of the carriage ways remains to be de­
scribed. 

When the carriage is brought into the positipn shown in 
Fig. 1, the lever ' guide pins, G and I, being left �ree to move , 
the end of the long "arm of thfl lever, E, Fig. 2, enters a re­
cess in the end of the lever, K, Fig. 2, being guided thereto 
by a weighted cord, L, attached to it, which cord runs over a 
pulley, M, in the recessed end of the level', K. The lever, E, 
thus engages the lever, K, and causes it to shift the guide­
ways, a ratchet and pawl (not shown) holding the guideways 
in place till the cut is made, when the pawl is automatically 
d isengaged on the return of the carriage. 

The device is capable of adaptation to any saw tabl e, by 
slight modifications. 

Many testimonials certifying to the value of this machine 
have been shown us, as coming from practical men who have 
them in use. 

Any desirable bilge may be g'iven to casks or barrels by its 
use, and it can be applied to the jointing of any kind of 
staves, large or small, curved or straight. The machine is 
cheap, and will, we believe, meet a long felt want on the part . 
of stave manufacturers. 

Patented August 8, 1871, by Lemuel R. Palmer, whom ad'­
dress, for further information, Belfast , Me . 

. .  .,. -
New- Stuffing fOr C ushions. 

A material which has come quite extensively into use fn 
Germany, as a substitute for hair in the stuffing of saddles, 
etc., consists of a mixture of flax seed and tallow. The ad­
vantage of this substitute consists primarily in the fact that 
the mobility of the seeds, one upon the other, prevents the 
packing or settling in any particular place, as often happens 
in saddles stuffed with hair, thus causing any given pressure 
to be readily and uniformly di�tributed over any given 
surface. The tallow serves the purpose, too, of keeping 
the leather flexible, and of preventing the absorption of 
perspiration, protects the article itself, and prevents the 
back of the animal from becoming galled . Animals with 
sores or galled spots on the back can be ridden with saddles 
stuffed with this material without any great inconvenience, 
The tallow also has the effect of preventing the rotting d 
the flax seed, and is to be added in sufficient quantity to 
give the requisite softness to the entire mass. An aromatic 
odor can be imparted by introducing oil of turpentine or 
camphor powder, and the durability considerably increased 
thereby. One part of tallow to from six to ten parts of flax 
seed may be used, according to the temperature. 

. .... . 
CARPETED FLOORS.-When a carpet is taken up to be 

cleansed, the floor beneath is generally much covered with 
dust. This dust is very fine and dry, and poisonous to the 
lungs. Before removing it, sprinkle the floor with very di­
lute carbolic acid, to kill any poisonous germs that may be 
present and to thoroughly disinfect the floor and render it 
sweet. 
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[For the Scientific American. ) 

TRE DISCOVERY AND HISTORY OF THE CHROM;OSPHERE. 

BY J, H. LEAOH, OF DARTMOUTH OOlJLEG�. 

The discovery of an atmosphere beyond the photosphere 
of the sun opened a wide field of observation to astronomers , 
a field which the triumphs of the spectroscope have rendered 
so interesting as to claim the especial attention of scientific 
men ; and in no other department of science have such won; 
derful discoveries been made, and in so short a time, as in 
the department of solar physics. 'fhe invention of the teles­
cope enabled mEn to explore the depths of space, to measure 
and examine the surfaces of the heavenly bodies, but that of 
the spectroscope has discovered to them their very composi­
tion. 

The prominences of the chromosphere, as such, were first 
observed during the eclipse of 11H2 ; red clouds had indeed 
been seen prior to this, but no suspicion of their character 
had entered the minds of the observers. The eclipse of 1842 

found a corps of observers, composed of the first scientific 
men in all Europe, among whom were such men as Arago, 
Biele, and the younger Struve, a waiting the phenomena. The 
appearance of the prominences was an object of surprise, 
and various theories were entertained in regard to them, 
some believing them to be mountains on the sun, others 
flame, and some entirely denied their existence, believing the 
sight of them to be an optica i delusion. 

The prominences were next seen during the eclipse of 
1851 .  Observations made during this eclipse dissipated, in a 
measure, the doubts entertained in regard to their reality. 
Drawings were made of the prominences by many observers, 
but the time had not come for a general acceptance of their 
solar origin ; this was to be proved and acknowledged by the 
scientific world in 1860. The observations made during this 
eclipse were especially directed to the solving of this problem 
to the satisfaction of all. M. Goldschmidt's account of his 
observations at this time is very interesting. In addition to 
sketches of the pro'minences made by M. Goldschmidt and 
others, the aid of the photographic art was brought to bear 
upon the solution of the prominence problem by De La Rue 
and Secchi. Every photographer well knows the feeble ac­
tinic power of red light ; against this they had to contend, 
but in spite of all difficulties they succeeded in obtaining 

. several good p'ctures. 

The following engravings represent the prominences as 
photographed by Da La Rue, in 1860. Fig. 1 represents the 
earliest phase, while, in Fig. 2, the prominences on the left are 
nearly obliterated ; those on the right are revealed. TIle 
probl"m was never solved to the satisfaction of all. The 
prominences were proved to be solar beyond a doubt. A solar 
envelope or atmosphere, beyond the photosphere, in which the 
prominences had their origin was revealed ; in fact, the chro­
mosphere was discovered. Science could measure the dimen· 
sions and copy the forms of the solar appendages ; but it re o 
m'lined for the spectroscope to reveal their composition 
Kirchoff and Bunsen, quietly working in their laboratories, 
were soon to open an avenue leading to di-scoveries whicb 
should rival those of the telescope. 

Some idea of the delicacy of spectrum analysis may be 
gained when �we know that the TIoo.toooo of a grain of so· 
dium ean easily be detected ; and we have only to take a book 
from our shelves, and open it over a lighted taper to detect in 
its flame the presence of sodium in the dust which has fal len 
from the leaves. An instrument baving such a power of 
delicate analysis was now to be employed in the investiga­
tion of the chromosphere and its prominences. Nine years 
must pass away before an eclipse would occur who.�e path 
would furnish accessible stations for observation. The total 
eclipse of August 18, 1868, furnished unusual advant;ges,  
and it  was at this time that the spectroscope was firot directed 
toward the solar prominences. 

The results of the observations made during this eclipse 
will be given in another article. 

_ 1_ . .  
THE RAILROAD ACCIDENT NEAR SPRINGFIELD, MASS.­

The danger of heating railroad cars by �toves has received a 
further illustration by the conflagration of the ruined cars in 
the Springfield, Mass., accident. There is an opportunity for 
an ingenious mechanic to invent some means of heating the 
cars by the exhaust steam of the locomotive. Many attempts 
have been made to perfect such an arrangement, but none 
capable of practical application has been produced . 

_ .... -
CHEAP PAINT.-A cheap paint may be made for out-build­

ings and general use, by taking milk and cement-or 
water lime, as some call it-mix and apply three or four coats ; 
a dry color may be added. This will last for years, and by 
renewing once in two or three years, a building will be kept 
looking well at small expense. 

.. .... -
LIVE within your means, if you would have the means in 

which to livo. 

J tittdifit �tUttitau. 
A PATENT OFFICE CURIOSITY, AND A Sl'ECIFICATION 

IN RHYM;E. 

Among nearly 20,000 specifications, including substitutes, 
now on file in the United States Patent Office, the following 
is one of the most remarkable and amusing. I� this case, a 
late Co�missioner decided that no patent should issue upon 
a poetical specification which was in other respects entirely 
sufficient. This. specification was written by the inventor, 
Dr. D. Breed, late of the Patent Office. 

.Fig 5 Fig.6. 

ROACH TRAP. 

To all those whom it may concern : 
By this description, you may learn 
That I, D. Breed, a District man, 
Hav e m ade invention of a plan, 
Both new and useful, of a trap 
For catching roaches while you nap. 

In setting forth my new invention, 
Of firat importance 1 would mention 
My trap 's a novel earthen cup 
Ontside of which the roach creeps up 
And, j umping in to eat molasses, 
The well glazed mouth he ne'er rep asses. 
In drawings, fi gures one and two 
Show simple forms, yet something new ; 
The first has rough ou tside 01' 'yay ; 
The next , an inclined path at A. 
The central stem (in dots you see) , 
Is crowned with bowl likc half a pea, 

To hold molasses . say a drop.  
And smoothly glazed from b a s e  to top . 

But this is no eSBential thing ; 
Without it, in the roaches spring, 
If, in the bottom of the cup 
You place the s we e t  whereon they sup. 

The figure three shows fO l m  unique 
Of wh1c.h in highest praife I speak ; 
'Tis glare ] on I II and outer sides, 
Except between the handle strides 
Where creep the roaches up a track 
Without a fear of Blidin;:: back. 

In figure four, at B ,  � spout 
Is made , to wash d e a d  roaches out ;  
This form is glazed entire w ithin , 
Also the mouth up to th e brim. 
But on t h e  outer side, a l l  round,  
No trace of glazing can be found. 

In five and Six, a septum, C, 
Cuts full two th irds the cup f)'om three. 
The smaller part has open do or 
At letter D, close to the floor , 
And inclined way to top of cup 
Where Mr. Roach with ease walks up j 
Nor >:eeds his wife or child his hand 
To reach the highest brink and stand. 
A little trip in balance hung 
May 0'01' the m o uth of cup be swung ; 
But th at, an almost useless thing, 
To save expense, away I fling. 
Of varied traps, with spiral walk 
And sundry forms, I yet might talk­
Of clay or other mortar made 
To suit the fancy or the trade ;  
Forms now conceived, yet not revealed, 
That sleep ing lie in fancY'E field. 

Fr0m this description, you nuty make 
W hatever form y ou choose to t ake , 
From figure one to six, made part 
Of this to aid the potter's art . 
I recommend said figure three 
Of porcelain , like cup for t e a. 

CLAIM. 
As manufacture new, I claim 
Said pottel'Y trap , or porcelain. 

If, while you sleep , 
The roaches creep 

Into your sugar bowl, 
And, when you w ake, 
They quickly take 

Safe to their hiding hoJe , 
B efore your head, 
Upon your bed , 

Again you lay to nap 
Be sure to get 
And bait and set 

The rhyming roaching trap. 

_ .... -
D .  B . 

THE rieher a man makes his food, the poorer h e  makes h;s 
appetite. 

[For the Scientific American. ] 

FRICTIONAL GEARING. 

BY E. S.  WICKLIN . 

J'/ UMBER 1. 

227 

Frictional Gearing i s  the term applied by Webster to 
wheels that transmit motion, by surface contact, without 
teeth. Among mecbanics and practical men, who build and 
use them, such wheels are usually called " friction gear." 
When spoken of separately, that ·is, without reference to 
thEir combination, they are called friction " pulleys," especi. 
ally those with faces parallel to the axes. When made coni­
cal, they are termed " bevel friction," and are usually spoken 
of as " wheels." 

This style of gearing is now in use in the lumbering region 
of the northwest, and is fast gaining favor wherever used. 
It has some advantages, not possessed by other modes of com­
municating motion, which do not appear to be counteracted 
by any peculiar disadvantages. As a rule, however, it does 
not strike the mind of the mechanic favorably when first 
suggested, but must be seen to be appreciated. · The first im. 
pression appears to be that the poin t of contact is too small 
to possess any considerable amount of adhesive force. I t  is 
generally received as a law that friction, or adhesion of con. 
tact, is not in proportion to the extent of contact, but to the 
amount of pressure and the condition of the surfaces. But 
to many minds, tUis law appears more as a learned theory 
than as a practical truth. In fact, there are few. even of our 
best mechanical thinkers, who do not manifest some surprise 
when, for the first time, they see with what apparent ease 
one smooth wheel will drive anothe.r equally smooth, by 
what appears to be a very slight contact ; and that tbe sec, 
ond wheel is not only itself driven, but carries with it pon­
derOlIs machinery, involving the expenditure often of more 
than fifty horse power. Nor is it strange that many minds 
are unprepared for such results, since most of our mechanics 
rely, to some extent at least, upon books, in the absence of 
personal experience. And here books fail. 

There are, perhaps, no other means of tl'ansmitting motion 
about which so little has been written, in proportion to its 
importance, as frictional gearing. And most that has been 
written is upon the grooved wheels, which are frictional 
with a vengeance, and are, by the unequal motion of the 
parts in contact, as well calculated to absorb the motive 
power as they are to destroy each other. 

As examples : In the latest edition of Webst fr'd " Una. 
bridged" we find the following definition : " Frictional gear. 
ing, wheels which transmit motion by surface friction instead 
of teeth. The faces are sometimes made more or less V shaped, 
to increase or decrease friction, as required." 

In a recent work on mill building, perhaps the latest pub­
lished in this country, a work ()f large pretentions, the only 
allusion to this class of machinery is a single sentence, in the 
chapter on friction, as follows : " Friction also furnishes a 
convenient medium of communicating and transmitting mo­
tion in machinery, as in gigging back the carriage and log in 
saw mills ; and in some modern mills the wholCl drivinO' 
power for both saws and mill s ' ones i� communicated b; 
friction of iron upon iron." 

Another late mechanical work gives us the follOWing in. 
formation upon friction gearing : " The surfaces of the wheels 
are made rough so as to bite as much as possible.;' 

The abOVe quotations furnish a sample of what may be 
learned from books of this very important mode of trans. 
mitting motion. And yet, in all the vast lumbering region 
of the northwest, comprising a large part of twa or tbree 
States, and furnishing building and fencing material for sev­
eral millions of people, there are few mills in which some 
part of the work is not done by friction gear. And in many 
mills the whole power, amounting to from 100 to 300 horse 
power, is thus transmitted.  

The growing popularity and impOl'tance of this rath er new 
style of gearing cannot fail to make it a subject of interest 
to mecbanical engineers and manufacturers. 

With this view, the writer now proposes to give, in a short 
oeries of article�, some observations taken from a practieal 
stann. point, and also the results of a few experiments, 
made to determine the percentage of adhesive force or tra,"­
tion of these wheels as compared with belted pUlley". 

Now a word as to what friction gearing is, where it has 
become an undoubted success. In large mills where this 
gearing is used to transmit power to drive five or six gangs, 
one or two large circular saws, a muley, gang edgers, trim­
mers, slashers, lath mills, shingle mills and more besides : 
whpre 20,000 teet of boards may be sawn in an hour : the 
faces of the wheels are not " made more or less V shapPd so 
as to increase or decrease friction as required ." Nor is the 
power " communicated by the friction of iron upon iron," 
Neitber are the surfaces of the wheels " made rough so as to 
bite as much as possible." On the contrary, the surfaces are 
made smooth and straight as possible ; one whee!, or pulley, 
is made of iron, and the other of w,' od, or of iron covered 
with wood. So it is seen that the books are wrong, at least 
so far as applied to the localities where thl s gearing is mo, t 
used. 

Where it is practicable, this gearing is so arNnged that the 
wood drives the iron. This is done so that the " slip," in 
starting up machinery while the driving wheels are in full 
motion, will tend to wear the wooden wheel round rather 
than to cut it in grooves, which is done to some extent when 
the wheels are reversed ;  though this tendency is much lESS 
than might be supposed, as in most cases the " hull wheel;' 
used for drawing logs into the mill, is a l\l.rge wooden wheel 
driven by a small one of iron. And these wheels, though 
started and stopped with the driver in full motion a hundred 
tinws a day, work well and last for several years. But for 
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machinery in cDnstant use, the wooden wheel should always Testi ng T nrbi n e  'Vileels .  

drive the iron. . To the JlJclitor of tlw Scientific American : 
For driving heavy machinery, the wooden dri vers are put I have read your remarks in the SCIENTIFIC AlIIEHICAN of 

upon the engine shaft, and each machine is driven by a sepa- March 16th, on the subj ect of turbine wheels, with much in­
rate counter shaft. Two or more of these counter shafts are terest, and the common sense of yo Ill' conclusions seems to 
Houall v driven by contact with the same wheel, and each is ar- me so apparent that I ask leave to say a few words in follow-
ranged so as to be thrown out from the driver and �topped ing them up. . whenever req uired,  and again started a t any mom ent with- · 'fhe fact which you state, that every competent hydraulic 
out interference with other machinery. 'l'his is easily ac- engineer concedes a different percentage of water power un­complished, as a wry slight movement is sufficient for the d el' diffclrent heads, seems to me to prove that more patents 
l'm'pose. 

'1'0 drive small machinery, these friction drivers are pnt 
npon a lilie shaft so as to drive a small counter shaft, from 
which the machine is driven by a belt, and stopped and 
started, by throwing out the counter shaft and thro wing it 
in again.  

l'Tte .l!XiitO'ra are not re8pOrlsible fo�'" the opiniOns expressed b y  tliei:r Oor, 
rei)J 'nden,t8. 

A VisH to a 'Vatch MunuCactory. 
1'0 the Editor of tlw Scientific American : 

For many years I have had a great d 3"ire to become ac­
quainted with the manufacture of watches by . machinery. 
::-.rone of the many art i cles published on the subJ ect seemed 
satisfaclory, and I gladly availed myself of an invi

.
tatiOl: to 

visit the works of G iles, vVales,  and Co.,  at Manon, N. J.  
Here I found an immense building devoted to the manu­
facture of the movements of watches. 'l'h e  building i s  con­
structed almost entirely of irOll and glass, and is remarkabl'J 
frn' its pxcellent facilities for light and ventilation. Insid e ,  
it is a perfect h ive of industry, more than five bundred men 
and womon being busily engaged in their various duties. I 
Hpent three days in wandering through the building, and 
tl'llst the notes of my observation will be interesting to the 
general reader. The work is all done on four different floors 
and a basement. I will begin with the basement, which is 
devoted to the engine room, smith shops, hardening room, 
punching room, etc. On this floor, all the heavy work i s  
done. Here all the parts are wrought into shape from the 
crude material. All the steel used here is of American man­
u facture, and has been found to be superior to all other as it is 
not so Hable to spring, when hardening the pinions, staffs 
anel springs. '1'he company is able to �upply itself in America 
wi th all the material necessary for Its watches, except the 
stones for j eweling purposes. 

are yet to be obtained before the best effects can be had. The 
power, as we get it, i s  a fitful uncertain thing and diffi cult 
to calculate in advance, and is by no means what is claimed 
as the proportion of the whole pmver of the weight of the 
water. If it were definitely determined what proportion of 
the good eff0ct upon a tu rbine wheel is impact, purely a 
blow, and what the weigh t of the water in q uiet pressure, 
we could at least make an approximute' prediction as to what 
a well constructed machine would do under any known 
head ; b ut, 50 far as I am informed, specuhtion, for tbis, is 
our be.st basi s at present. It seems to me also that the fact, 
which you state, is sutlicient to show that no such reSlllt as 
th e utilization of flO per cent, or 80 per cent, or even 70 per 
c2nt of the whole weight of the water has ever been real· 
ized.  

I have seiln a t u rbine of small size, accurately and nicely 
constl'llcted , for the purpose of using as a cross test with a 
hydraul ic engine also well constructed. BO.th were used 
upon the same stream and under the .allle circumstances. 
'rhe wheel exhibited a little over 40 per cent of the whole 
power of the wate.l', as shown by the engine, which regis·  
tereel the whole, less the friction . Certainly, one of the 
phaoes of which you speak was present. The wat�r wa� of 
great h ead,  the wheel making some 3,000 revolutIOn� III a 
miuute. It lo�t the power of the water, out of proportlOn to 
the work put upon it,  apparently up to the point where �he 
more quiet  weight pressed upon it ,  probably up to the POl�t 
in speed where the wheel nearly ceased to u rge the water III 
" meshing" through. 

'l'11e relations between a turbine wheel and a water pres­
snre eno-ine may be pointed out as much the same as those 
betwec� a reciprocating and a rotary steam engine. The aim 
of inventors of both rotary steam engines and turbine wheels 
is to imprison their respecti ve forces until no more work is 
left in them. 

No other test for economizing power would be so satisfac­
tory as for claimants-on wheels already competing, or any 
others-to force back to its normal head flO pel' cent, 80 per 
cent, or 70 per cent of the water used, giving credit for fric-
tion in returning it .  R. H. A. 

. ..... -

[APRIL 6, 1872. 
Huano llIanure. 

An important improvement in the manufacture o f  arti­
ficial guanos, the discovery of which affords for many cases 
a practical solution of the difficulty of disposing of sewage, 
has j u st been announced in Great Britain,  having reference 
to a Sllbstance called Huano manure. ThIs material, it is 
claimed, is as rich as Peruvian guano, and its manufacturers 
fnrnish a guarantee to that eftect. It is worth, according to 
the scale of fertilizers, from $40 to $45 per tun, althoug-h 
its first emt, as manufactured, is It'ss than $13 per tun. In 
the course of inquiries leading to the invention in question, 
it was fl rst ascertained that Portland cement transforms 
night soil into �tone, which, upon being crushed , gives 18 per 
cent of phosphate of lime ; and wh en applied as a manure 
for growing turnips , it has produced 26 tuns to the acre. O w­
ing to the insoluble n ature of th e phosphates, however, the 
actbn was slow, and the next step in the process was to 
utilize this property of cementation in th3 superphosphate 
manufacture, in which night soil is snbstituted for water i n  
the decomposition of the phosphates. During this process 
the p1tosphatEs purt with the two portions of their Jime, 
uniting with sulphuric acid to form sulplmte of lim e, 
(plaster of Paris), from which is d e rivHl th e valuabl e prop­
erly of cementing night soil from a liquid into a solid maBS. 
This solidification produces simultaneous deodorization, re­
moving all offensive and foul effluvia, as well as any capa­
bility of giving out deleterious gases, and �uch powers of 
destruction are transformed into fel'tilhing endowments. It 
wil l thus be seen that cementation lawfully usurps the place 
hitherto occupied hy fermentation and evaporation, and 
hyd rates all the moisture-which, being chiefly urinc, 
posseA�es manurial vahle to the last drop-together with the 
incorporation of the whole uf  the ammonia, ;:lkaline salts,  
and other valuable constituents exi sting in the night soil .  

The i nventor, Mr. Hughan, baa made arrangements with 
an extensive manufacturer of superphosphates to carry on 
the process, and great expectations are expre�sed as to the 
value of the results to be anticipated. The advantages of 
working the new patent, in connection with such a manu­
facture, are : 1. The night soil gives that pasty condition to 
phosphates essential to the recertion and dilution of the 
acid employed in superphosphate manufacture. 2. 'l'he 
phosphates are increased one fourth in quantity from the 
alkaline phosphates and phosphoric acid of the soil ; thu�, if 
75 units of phospbate of lime are introduced, 100 are with­
drawn. 3. The pllOsphateil receive a new supply of nitrogen 
eqnal to from 2 to 4 per cent of ammonia from the soil . 4. 
The phosphates obtain 5 to 8 per cent of alkaline salts, 
containing 1 per cent each of magnesia and potash, from th e 
soil. o. The phosphates receive, in addition, 16 pel' cent of 
organic matter intennixed with the urea and uric acid , 

Ascending to the first floor, we find it occupied by the office, 
fo rwarding rooms, and machine shop. In these latter shops, 
the company makes all the v(lrious machines used in making 
the different parts of the watch. They have four 01' five 
Imnelred of these machines, some of them performing very 
novel work. J'Ifany of them require the greatest accuracy 
and leave nothing to the eye or touch of the workmaa . Ex­
actneRS is secured by gage�, the coarsest measuring to the 
.,.1- - of an inch, the next, to the 1 �50 of an inch, and the 
jl�e

O
st, to the r.kOl) of an inch.  The workman has only to 

trust to the guidance of these gages. 

Extracting tlte Pl'ecious Metals t'rOIIl 
To the Edito}' of the Scientific American: 

Possessing the . latent quality of evolving ammonia to the their Ores. . last atom, and inducing nitrification, as well as the ammoma 

The second floor, I find devoted to the balance and pll1IOn 
department.. Here the expansion balances are made a�d �he 
pinions finished. The operations of making and pohshlllg 
the pallet j e wels are also going on. I was astonished at the 
�ki1l and ingenuity displayed in the machinery constructed 
for these purposes. The machines cut and polish the hard 
stones, with all their perfect angles, of the greatest exact­
ness in size, and so small that it takes one hundred thousand 

of them to weigh a pound. 'fhe facility with which the 
precious stones are cut up into j e wels is indeed astonishing, 
considerino- their hard and brittle natufe. The ro '�gh stone 
is first sa,;n into slabs, then these into squares. 'rhe latter 
are then cemented to the chuck of a lathe whi ch runs with 
lightning rapidity. They are then cut by a d�amond �ointed 
chisel,  fixed to an arm which moves around m a horIzontal 
Rernicircle. Thus they receive a convex form. By another ap­
pUcatioll of the d iamond point, the little c�p shaped cav

.
ity 

for holdiu O'  the oil i s  formed. Thon the llunute perforatlOn 
for the pi:ot is made by a fine diamond d rill, fll'�t applied to 
011e side and then to the other. 'l'hese perforatIOns afe then 
brouD·ht to the required size and smoothness by a hair-like 
wire b covored with diamond dust. In this room are also 
made steel screws, perfect in every particular and yet so 
small that it takes 40,000 of them to weigh one ounce. 

I next ascended to the motion room 011 the third fioor. In 
this  room all the motion works are fitted, including the 
mainspring b l rIel, the winding and stop work s, the enamel­
ing, marking the figures and gilding the plates. Here �lso, 
in a room with locked doors, is performed the damascemng, 
a process which gives to the metal the appearance of watered 
�ilk . 'l'his is a secret known only to the operators. 

'l'hence I 0'0 to the fourth floor which may be called the 
great work;oom of the establishment. f�el'e the different 
parts of each watch are broug-ht for .final adJ ustmen�. Every 
part is  made to harmonize. Each pIvot must have Its proper 
Aide �tak e  and end stake, lest an atom of dust or a change of 
temperature lock the wheels and stop the watch, 'fhe 
greatof't attention is given to  the adjustment of the watches. 
E VeJ'y watch is cm:efully tested with refer�nce to the :n:ect 
of heat and cold, and position .  The spnngs ' and dl'l vmg. 
povi' ers are so carefully harmonized that all work with the 
gTeatcst precisjon . . 

Since my visit to this wonderful manufactory, I am satisfied 
that the old way of makin g watches is superseded, and that 
American industry and genius has surpassed Europe in one 
of her oldest and most difficult branches of manufacture. 

JAcon SAYJ,En. 

On page 168 of this volume of your valuable j ou rnal , you 
call the' attention of your readers to the importance of a new 
method of extracting the precious metals from their ores. 
The article leaves no doubt as to the p aramount importance 
of this widely absorbing topic. You j ustly point to the dis­
appointment experienced by the miner in obtaining so small 
an amount of the gold and silver, compared with the assay 
value. This gives dse to the questions, are our present 
methods scientifically worked, or are they for the most part 
chimerical '! From the attention I have gi ven to this sub­
j ect, I am inclined to take the latter vie w, perha�s fro�ll a 
certain amount of obtuseness that prevents my sEemg thlllgS 
as others see them. I admit. the utter impossibility of my 
seeing the newness of the method for the reduction of gold 
and silver by means of the caldron for the boiling of the 
ores, an d I cannot comprehend the acumen of the metallur­
gical chemistry proposed for the refractory metals. Assur· 
edly, Barba (who invented the beneficio de ca.�o, in South 
America in the year 1590,  for the reduct.ioll of the plata co)'­
nea or horned silver of the mineralogist, and also employed 
chloride of sodium and magistral or sulphate of copper) 
ought not to be ignored ; especially as that method has been 
in me for nearly 300 years, and is  used both in North dan 
South America. Substituting iron for copper is the only 
new feature, and I think its advantages quite problem­
atical. '1'he refractory ores are treated, in thi $ newly de­
vised apparatu�, with chloride of sodium, nitrate of potassa, 
lime, bisulphuret of carbon, fixed and volatile oil s, hydr�. 
chloric acid, and sulphuretted hydrogen, an array of speCI­
ally selected chemicals sufficient to break the bonds that 
hold together substances of  the most refractory nature. The 
rationale of the chemical challgps, I leave others to formu­
lize. 

The ultimate effect of boiling the ores in the caldron with 
the above substances may be anticipated : 'I'he oxidation of 
the mercury and its loss in the subsequent washings, and 
the risk of explosion hy treating tho ores with the hydro­
carbons in the heated caldron, also the groat expense of 
such a procesa for poor ores, where such a method is admis­
sible. 

I am "lad to see this matter open for discussion in the 
column; of your valuable j ournal ; it is the precursor to the 
settlement o{ this troublesome question. 

Newark, N. J. J.  TUNBRIDGE. 
- ,..,. -

801m of the good people of Boston are indignant at the 
action of the city authorities of Hartford, Conn.,  fol' enacting 
a rf'solution for erecting a statue, in thei� public park, of 
Hornct) iVells, for whom they claim the discovery of anres­
thetics. Boston claims the discovery for her citizen chem -
ist., Dr. Jackson. 

..._� ___ _ ------...... -.-
WonK does not wear men so much as wony. 

and nitrates as returned in the analyses. On the other hand, 
night soil ·receives from phosphates the following advan­
tages : (a) Cementation ; (b) solidificat !.on ; (0) d eodorizat ion ; 
(d) porta bili ty by rail 01' sea in the service of ag-Iiculture ; 
(e) the bringing within the pale of sanitary laws, contribu­
ting to health and to municipal revenues. It is bven 
suggested that the present superphosphate manufacture 
must ultimately pass over into night soil utilization, either 
voluntarily or by legislative enactment. 

_ 'GO' . 
A Gigantic llIastodon. 

The farm of Mr. Arden Mitchell of Otisville, Orange 
county, New York, has become suddenly famous by the 
recent di�covery, in a swamI' upon the premises, of the entire 
skeleton of one of the largest mastodons that ever tramped 
the earth. According to the New York Times, the discovery 
was made by a laborer who had been hired to dig muck. 

The man had excavated to the depth of four feet when he 
came upon an enormous bone,  shaped like a rib. He stop­
ped work and informed Mr. Mitchell of his di�covery, who, 
thinking it must have belonged to some monstrollS animal , 
directed that deeper and more extend ed digging be done. 
At a depth of fifteen feet, the pelvis, head and other 1m'ge 
bones were found .  Search has been continued until almos t 
the Entin; skeleton has been exhumed. It is said to he much 
larger than the famous remains in the Boston Museurn, 
which wefe also found in Orange county, and which were the 
largest known specimen of these extinct mammalia. 'r he 
upper jaw and main portion of the head of this  new marvel 
weighs about five hundred pound s ,  and measures three f�mt 
seven inches across the top. There are four teeth in the 
upper j aw, two on each side. The back teeth extend seven 
inches along the jaw bone, and are foul' inches across.  The 
openings where the tusks have been are three feet and eight 
inches deep and eight inches in circumference. The vertebrre 
was found in forty pieces, but lying all together, whil e the 
pelvis was taken out whole and uninjured. The channel 
where the spinal cords lay when the monster was alive is fi va 
inches in circumference. Among the missing bones are the 
tusks, the lower jaw bone, and those of the hind legs . One 
bone of a leg that has been found weighs alone over 350 
pounds. vVhen the skeleton is reconstructed ,  it will m eas­
ure fourteen feet from the bottom of its feet to the top of its 
head, and over t wenty-five feet  from head to tail. 

A singular incid ent connected with the skeleton is that in 
its stomach was found a quantity of u ndigested matter. 
Among it were fresh looking and very large leaves, of odd 
form, and blades of s trange grass, of extreme l ength, vary­
ing from an inch to three inches in width, and looking as 
if freshly cropped from the earth . 

- .�. -
SPEAK nothing but what may benefit others or yourNel f ;  

avoid trifling cOllversation. 
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APRIL 6, 1812.] 
SOCIETY OF ARTS OF THE MASSACHUSETTS INSTITUTE 

OF TECHNOLOGY. 

MEE 'rING HELD AT THE INSTITUTE IN BOST01'" ilfARCH 14, 
1872. 

The President, J. D. Runkl e, in the chair. 
Mr. S. Dana Haye� read an interesting paper on the history 

and manufacture of petroleum produl,�.s. This indu stry, 
though less than t wenty years old,  has become one of great 
importance in this country, and petroleum and its products 
take a high rank among our exports. 

'['he crude and refined petroleum exported from the United 
States in 1871, estimated at a low average value of twenty­
five cents pel' gallon, amounted to nearly $35,000,000. 

Mr Joshua Merrill, of the " Downer Kerosene Oil Compa­
ny" of .!:loston, has done more perhaps than any one else to 
bring this new manufact ure to its present advanced state. 

'i'HE nItST COAL OIL 

m anufacturnd in this country was made by Mr. Atwood in 
�'altham, Ma, \11 1852. This oil was used for lu1?ricating 
purposes, and was made in connection with picric acid, ben 
zole, and other products, from coal tar ;  1 75,000 gallons of 

this  oil were made, and it was considered as one of  the 
best lubricating oils of that day. Its odor was very offensive, 
which, with several o ther comparatively poor qualities, 
would render it  quite unmerchant&.ble if compared with the 
neutral hydrocarbon lubricating oils of the present day. 

It appears that some of the lighter coal tar products 'were 
used for illuminating purposes in this country as early as 
1856, and it was found , upon the introduction of tbe Knapp 
and Deitz lamps, which were designed for burning r6sin and 
other oil�, that some of the light hydrocarbons. obtained by 
Mr. Merrill from 'frinidad bitumen, burned readily in them, 
giving a brighter and more beautiful light than the common 
animal oil lamps and candles. 

The first attemp t  to produce lubricating oils from the Al­
bert cO:ll of New Brunswick was made in South Boston by 
Mr. Merrill early in 1857. By the autumn of that year he 
had six retorts, with a capacity of 1,200 pounds of coal each,  
in operation, producing 360 gallons of m ude oil in twenty­
four hours. The number of retorts was soon after increased 
to fifty, and the establishment then yielded at the rate of 
900,000 gallons of crude or 650,000 gallons of refined oil per 
annum. 

It was found that the first products of the d istillation were 
several thin, light colored hydrocarbons which, being unfit 
for lubricating purposes, were considered valuele�s ; and as 
considerable loss of material resulted from their production , 
attempts were made to prevent the decomposition which 
ccmsed their appearance ; but all endeavors in this direction 
oLly served to show that any distillation of these hydrocar­
bons is destructive ; and as it  was soon after discovered that 
these lighter hydrocarbons were valuable for illuminating 
purposes, further attempts were not made to pr event their 
production. 

' 

The lightest product of the distillation of the Albert coal 
was called " keroselene ;" its specifi(l gravity is  only '634, and 
boiling point, 850 Fah. It possesses remarkable an re"thetic 
properties, which have been utilized to some extent. 

The production of illuminating oil from 
PENNSYLVANIA PETROLEUM 

was commenced in 1858, and in 1860 there were fi fteen es·  
tablishments in the United States engaged in this manufac­
ture exclusively. After the introduction of petroleum, the 
use of Albert coal steadily diminished until 1865, when it 
was fiLally abandone d .  
:� B y  d istillation, petroleum breaks u p  into thin hydrocar­
bons even more readily than Albert coal , :;tnd the process 
m '1Y be so modified that the entire contents of the retort will 
b� converted into illuminating or burning oils. By the pre­
sent process of distillation, nine ,;tistinct commercial products 
are formed, as follows : 

NamA, Spec. G1'9V. BOiling Point. 

Rhigolene . . . . . . . . . . . . . . . . . . . .  '625 65' .Fah. 
(J asolene • . . . . . . . . . . . . . . . . . . •  , '665 1200 
C. Naphtha . . . . . . . . . . . . ' "  . .  '706 180' 
B. Napht.ha . . . . . . . . . . . . . . , . . . '724 2200 " 

A .  Naphtha . . . . . . . . . . . . . . . . . .  '742 3000 " 

Kerosene oiL . . . . . . e '  • • • • • • • •  -804 3['jQ° " 
Mineral sperm oiL . . . . . . . . . . .  '847 42[)0 " 

N eutral ln bricating oil . . . . . . . . '883 5750 
Paraffin . . . . . . . . . . • . . . • . . . . . . .  'S48 (?) 5750 " 

Mr. Hayes exh i bited specimens of these product s before 
the Society. 

RHIGOLENE 

is the lightest of all known liquids, and it  evaporates so 
rapidly at comlll.on temperatures as to reduce the t empera­
ture to 19' .Fah . below zero in twenty seconds. It corre­
sponds to the keroselene produced from Albert coal, and, like 
that, has been used as an anresthetic 1,1 surgical operations ;  
its value for this purpose is due to its rapid evaporation. 

The most noticeable characteristic of the h eavy lubricating 
oils produced from Albert coal and petroleum was their of· 
fensive odor, and though many experiments were made by 
various manufacturers, it was not until November, 1S67 that 
any success attenued the effort made to produce a n eutral 
odorles� lubricating oil. At this time, Mr. Merrill, partly as 
the result of an accident, succeeded in making a clear, near­
ly odorless. neutral oil. Subsequent experiments demon­
strated that this desirable result was attained by employing 
a very moderate fire in the distillation, and withdrawing it 
gradually toward the close of the operation ; thus removing 
all the light odorous hydrocarhons, without decomposition 
either of ihe distil late or the heavy oils n m'lining in the 
still. 

'l'his important discevery was secured by letters patent in 

Idttdifie J.mtdtittf. 
_____ . ______ � ______ S!£S 

this country and Europe, and the demand for these oils is  
steadily increasing. In 1871, 50,000 gallons were l5eni to  
England alone, wherl' it was used for ltlhricating spindle�, 
oiling wool, etc. 

I'ARAFFIN 
is one of the products of the destructive distillation of petro­
leum, and wa� made by Mr. Merrill in 1 85fl. and since then 
he has made fiO,OOO pound s in a single month. Its prin cipal 
uses are for making candle�, waterproof fabrics, cb l".wing 
gum, etc. ; and a manufacturer of friction matche s in New 
York has used 100,000 pounds in one year. 

MINERAL SPERM OIl, 

i s  a heavy and perfectly safe illuminating oil, fi rst made by 
Mr. Merrill while experiml'niing with paraffin oil in lamps ; 
he produced it by subj ecting the heavy paraffin oil to a par­
tially destructive distillation, which, without sensibl y in­
creasing its v olatility, made it less viscid, so that it ,; 'mld 
ascend the wicks freely, and s till re tain i ts character as a 
fixed oil. 

This oil is comparativel.y inodorous and will not influence 
or give off an inflammable vapor at  any temperature below 

3000 Fah . 
Mr. Merrill estimates that the present yield of petroleum 

i s  sufficient for the prod uction of 1()0,000 gallons of mineral 
sperm oil every day-a quantity do uble that of the whale 
and sperm oils obtained in the best days of whale fishing. 

It costs at present somewh at more than common kerosene, 
but it burns more slowly and gives as bright a light, so that, 
the actual cost of the ligllt obtained is about the same ; a 
single lamp, burn ing mineml sperm, cO;3tS one half cent per 
hour. Its perfect combusti on requires more oxygen, and a 
d i fferent form of burner, as the Argand or Dual, is noerR 
sary ; these burners are as cheap alid a5 easily obtained as 
and others, being made by the same manufacturers. 

Referring to the origin of petroleum, ]'.11'. Hayes said the 
prediction made by the chemist Liebig, many years ago, that 
he should live to see the sunlight of past ages shining in 
his house, 'seems to be now practically realized for the whole 
civilized world. 

That ancient sunlight has come down to us, stored up in 
the vast deposits of coal and petroleum. 

He performed a number of interesting experiments to 
show the different degrees of intlammability possessed by the 
different petroleum products, and demonstrated ,that the or. 
dinary kerosene now in use is bll.t lit tle safer than naphtha. 

The mineral sperm was ignited with difficulty ; and a burn­
ing torch was instantly extinguished, when plunged beneath 
the surface of this oil, withou t inflaming it. 

A vote of thanks was tendered Mr. Hayes for his interest· 
ing communication . W. O. C.  

.. - _ . --
VALUABLE PHOTOGRAPHIC IMPROVEMENT. 

Among recent photographic improvements is the proceES 
of Colonel Stuart vVortley, of London.  long distingui shed as 
a sciEllltific observer and amateur photographer. 

Instead of the usual nitrate of silver bath, Colonel Wort­
ley employs what is known as an emul sion. That is to say, 
he miXES with the usual col lodion a few grains of nitmte of 
silver and also of nitrate of uranium .  These substances 
give to the collodion a remarkable selOsitiveness to light. In 
taking pictures, the operator simply pours tho sensitized col­
lodion upon the glass plate, and then rinses it in  water. 
The plate is then ready for immediate use, 01: it may be kept, 
in a dark place of course, and used at convenience. 'fhe 
picture is readily developed by means of pyrogallic acid, am­
monia, and bromide of potassium, and the finest pictures are 
produced with more certainty and much less trouble than by 
the ordinary process. A trial was recen tly made in London 
before a photographic committee, for the purpose of exhih­
iting the relative merits of the old and the new process,  the 
btter being conducted by Colonel Wortley, and the former 
by Mr. Gordon, a celebrated photographer. Both parties 
used the same lenses. Repeated trials upon all sorls of pic­
tures, outdoor views and gallery portraiture, revealed the fact 
that the new process was the best. It proved to be moro sen­
sitive than the wet process, finer pictures with less labor be­
ing the result. 

Colonel \Vortl ey promises soon to give us  the exact forum · 
1a l.y which he prepares his plates, when we shall place it 
before our readers. 'fhe process is attracting much attention 
abroad, and it would seem that the days of the wet bath and 
its troublesome paraphernalia are nearly ended. 

------------.. ��,� ... �----�---
THE HOLTZ ELECTRICAL MACHINE. 

On page 380, Vol. XVI. of the SCIENTIFIC AMERICAN, we 
published an illustrated description of the Holtz electrical 
machine, the most powerful instrument known fO!' generat­
ing frictional electricity. Sparks of unprecedented length 
are produced by this machine, with very small expenditure 
of pow �r in operat:ng it. 

Mr. E.  n. Benjamin, 1 0  Barclay street, New York, has just 
imported from Berlin an improved machine bf the same 
kind , the largest yet made. It is destined for the University 
of Pennsylvania, and is sa.id to be the most powerflll electri­
cal machine in the world . It was constructed undt r the su­
pervision of Mr. Poggendorff, and has all the improvements 
devi�ed by Holtz, Bokhardt, and other celebrated electr:cians 
and physicists. 

vVhen adjusted properly and working under favorable COOl­
ditions, this machine gives a spark eighteen inches in 
length, w;th a loud deton ation . '['he effects produced by 
this elegaLt Bpecimen of scien tific and mechanical skill are 
highly interesting, and it is a matter of congratdation that 
such an instrument is to remain in this country. '['he re­
volving plate of :glaHs is thirty-four inches in diameter. 

SCIENTIFIC AND PRACTICAL INFORMATION. 

TREAT Y DETWEEN CHINA .\ND JAPAN. 
Tllere is at last It prospect that China, the most impenetrably 

conservat.ive nation in the world, may yield somewhat to ex­
ternal influences, and allow the introduction, into her inte ' 
rial', of the productions of America and Europe. This hope 
is heH out to us by the conclusion of 1\ treaty bet ween China 
and Japan, arl'Ruging the t(,l"ms of commercial intercourse 
between the t wo. countries, stipulating the conditions on 
which c61tain ports, to be afterwards sElected , in each couu­
try shall be open to the commerce of the other, and appoint­
ing a system of arbitration for the settlement of disputes. In 
spite of the rigorous conclitions under which tho Engli sh 
have traded with the Chinese in the fiVE; treaty ports, Amoy, 
Ningpo, Shanghai, .Foochow and Hong Kong, much good 
effect OIl the pr(j lldicfS of the Orientals has been made by 
the traders there, and the opening of some more localities to 
similar influences, especially to a nation of th e same branch 
of the human family, is likely to widen the beneficial resul t 
of that interchanged commerce which has already done so 
much, and which will in the futul'e do more, for the cause of 
civilization. 

RAMIE. 

Our readers have been informed of the advantttges to agri­
culture likely to result from the introduction of this fiber 
into our country, and many, if not all, will be interested in 
k nowing that its cultivation in California has been e ntirely 
successful. Some cloths of great strength and delicacy o f  
texture, possessing a high finish that is not usually seen ex­
cept on silk goods, were recently exhibited at the C!tlifornia 
S tate fair, and attracted much attention. '['he farmers of 
the State are very anxio usly making enquiries on the sub­
ject, and a company has been formed in Sau Franeisco to 
promote the cultivation, and to give the necessary informa­
tion to agriculturists. The great strength and finel16SS of 
this fiber give it a place among materials for textile manufac­
tures which only silk can ri val, and there must be many 
States i n  our extensive country in which the cultivation can 
be successfully carried on. 

AN ABSCESS CURED BY INADVERTENCE. 

Dr. Du Hadway reports the singular restoration to health 
of a man afflicted with a psoriatic abscess. The Dr. tried 
several remedies without success. and at last prescribed two 
drams iodide of potassium in six ounces distilled water j 
dose, a tablespoonful three times a day. The patient, a for­
eigner, misunderstood the directions, and s wallowed tllfl 
whole at once. S trangely enough, the 120 grains iodide of 
potassium did him no harm ; but, on the contrary, his appe· 
tite, which had b a en very poor, was restored, and in ten days 
th e  abscess was healed. He needed no further medicine, and 
i s  completely restored to health. 

WEIGHT OF WROUGHT IRON AND STEEL. 

Many of our readers, who send us illquiries as to the 
weight of wrought iron and steel of different sections will 
find the following formulre useful : The weight of a bar of 
round iron is the square of the di!1meter in inches X the 
length in feet X 2 63 . The product shows the weight in 
pounds avoirdupois. The weight of a bar of iron of any 
section is the area of the cross section in inches X the lenO"th 
in feet  X 3'36 ; and the product also shows the weight" in 
pounds. For round steel bars, change the constant factor 
from 2'63 to 2 '67, and proceed as for round iron bars. For 
steel bars of other sections, substitute 3'4 for 3'36, the other 
factors remaining the same as for wrought iron bars. 

_ .... -
FRICTION GEARING. 

We commence this week a serie s  of able articles upon .FTic­
tion Gearing, �, subj ect which is of great and increasing me­
chanical importance. The use of thi s  kind of gearing has 
proved very e conomical and satisfactory for many kinds of 
work, and our readers will receive with interest the theoret­
ical and practical information contained in these contributions. 
'l'hey are from the pen of an able engineer. Mr. E. S. Wicklin, 
of Black River Falls, Wis. ,  who has had a large experience, 
in designing- and constructing this class of gearing, in tho 
western lumber mills .  

W E  are indebted to E. Furse, banker, No.  9 Piazza di 
Spagna, Home, Italy, for specimens of asbestos wall paper, 
and plain thick paper for enveloping- books, valu able papers, 
and choice goods.  Mr . .Furse would like to introduce the 
article into this country if he can negotiate with reliable 
parties. 

" 'IID- .. 
ANTS ON PEACH TREES.--A writer in the Boston 01lltivatM' 

says that in his experience he has been led to look upon the 
black ant as his hest friend in the peach orchard, his only 
obj ect in traveling u]) and down the tree being to destroy 
lice, which frequently cover the young and tender leaves of 
the peach tree. 

A CANDLE TO BUItN ALI, NIG;HT.-When, as in case of 
sickness, a dull light is wished, or when matches are mislaid, 
put powdered salt on the candle till it reaches the black 
part of the wick. In this way a mild and steady light may 
be kept thruogh the night by a small piece of ('andle. 

" -," 
To PRESERVE CLOTHES PINs.-Clothes pinS boiled a few 

moments and qui ckly dried , once or twice a month, become 
more flexible and durable. Clothes lines will last longer and 
keep in better order for wash-day service, jf occasion ally 
treated in the same way. 
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selC-actlnl1; Trap Cor iilewer and .Dralnage Reservoirs . 

Our engraving is an illustration of a self-closing sewer trap, 
invented by M. R:. Cou7<ens, civil engineer, Yonkers, N. Y., 
for which a patent was issued, through the Scientific Ameri­
can Patent Agency, January 10, 1871. 

The inefficiency of the various traps in use, to prevent the 
clogging of pipes leading from street receiving basins to sew­
ers, led to this invention, which secures a seeondary, self­
closing, and higher outlet to the sewer of the drainage waters 
received, whenever the lower or ordinary one is clogged by 
sediment. 

The body of the trap is of cast iron or other metal, and the 
horizontal portion that enters the connection pipe 
is of double capacity or area of section to the 
vertical part. A float valve of non-corrosive 
metal is fitted to the trap, (l,nd, in its elevation 
and depression by the rise and fall of waters in 
the basin, is guided by, or plays upon, a vertical 
rod, suspended from the metal bucket frame that 
is attached to the upper part of the trap. A per­
manent conical hood is seen above the valve to 
protect the central opening therein. The pecu­
liar shape of the basket frame and its wire cover­
ing protect the valve from sticks or blocks that 
may enter the basin. The compression of air in 
sewers by freshets has often occasioned damag­
ing explosions, before air escape valves were in­
vented and applied. 

This invention incidentally supersedes such 
valves, entirely accomplishing that object in a 
more certain and preferable manner. The simplici­
ty and details of the plan will,from the clearness of 
the illustration, be readily conceived by practical 
men. A represents the surface of the street, B 
the drip stone, C the iron cover in the sidewalk, 
D the connecting pipe with the sewer, and E the 
basket fmme inclosing the float valve and its at­
tachment, as described. 

We are told that Strickland Kneass, Esq., Chief 
Engineer of Philadelphia, and other eminent en­
gineers, who have examined the invention, have 
recommended its general adoption. For further 
particulars, address the patentee as above. 

• • I 
The Use oC Ea rthqnakes. 

The usefulness of earthquakes was a favorite 
subject with the late Sir John Herschel. Were 
it not for the changes in the earth's crust which 

Jtitutifit !tuttitnu. 
made by him, which consists not only of the clubs and the 
striking bag herewith illustrated, but of wooden and iron 
dumb bells, wands, rings, etc., etc. 

The latest of these contrivances to secure healthful exer­
cise and muscular development is the striking bag, illustrated 
herlilwith and patented March 12, 1872. It is intended to be a sub­
stitutlil for the flimsy and unsatisfactory ones hitherto in use. 
It is constructed scientifically, with a view to avoid all pos­
sible inj ury to the hand, and yet to enable the full exertion 
of the muscles of the hands, wrists, arms, shoulders, back, 
loins, legs, and particularly of the abdomen, to be put forth 
in the act of striking. It is covered with buff leather, or 
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of  ammonia-some 9 per cent-is formed by the action of  
the permanganate. Gelatin, therefore, differs totally from 
the protein substances-it contains no conjugate urea.-J 
A. Wanklyn, in 'Mechanics' Magazine. 

- .•. -
Photo-IntenslCylng Process. 

A new process, by M. Merget, is as follows : 
The negative, no matter how feeble; provided all the de­

tails are indicated, is fixed with hypo sulphite of soda, and 
washed thoroughly ; a solution, more or less strong as the 
case may require, of corrosive sublimate (" mercuric chlo­
ride," as it is now called) is then poured over it. This at first 

blackens and then whitens the image. If but 
little intensification be required, the solution 
should be very weak, and . it should be washed 
off as soon as the negative has been blackened 
by it, and before the white stage is reached : 
but if the negative be very feeble, the solution 
should be strong, and should be left upon the 
film until the whitening process has reached 
its maximum effect. The film is then to be 
thoroughly washed, and the image is to be 
blackened by pouring over it a solution of py­
rogallic acid-strength, three graius to the 
ounce of water-to which has been added an al­
kali in sufficient quantity to impart to the 
mixture its maximum of reducing power. The 
alkali may be either potass or soda, caustic or 
carbonated, or it m!1Y be ammonia ; in fact, the 
old discolored alkaline developer, strengthened 
with a little more ammonia or carbonate of 
soda, will answer the purpose, although a fresh 
solution is better. The application of this al 
kaline pyrogallol (as pyrogallic acid i s  now 
called) immediately blackens the negative and 
intensifies it to the required degree-that de­
gree depending upon the extent to which the 
previous action of the mercuric chloride has 
been carried. The negative is now to be well 
washed, dried, and varnished in the usual way 

- _ .  
New- Type F o u ndery. 

are constantly being effected by the action of sub- SELF-ACTING TRAP FOR SEWER AND DRAINAGE RESERVOIRS. 
terranean forces, of which the earthquake is the 

We learn, by a letter which we have seen 
from London, that the advertising agents, G . 
P. Rowell & Co., and S. M. Pettengill & Co., of 
New York, have been offered one of the large 
type founderies of London at a great sacrifice, 
and the writer proposes that the whole ma­
chinery and equipment shall be removed to 
New York, and put up and 0IXlrated.-Milwalt-

most active manifestation, there can be no doubt that the ac­
tion of the sea beating upon the land, together "''lth the de­
nudi�g power of rain, would inevitably cover the entire earth 
with one vast ocean. " Had the primitive world been con­
structed as it now exists," says Sir John Hersohel, " time 
enough has elapsed, and force enough directed to that end 
has been in activity, to have long ago destroyed every vestige 
of land." Mr. Proctor shows most clearly the beneficial man­
ner in whioh the restorative action of the earth's subterra­
nean forces is arranged .  Of course, every upheaval of the 
surface must be either accompanied or followed by a depres­
sion elsewhere. " On a oomparison of the various effects, it 
has been found that the force of upheaval acts (on the whole) 
more powerfully under continents, while the forces of depres ­
sion act most powerfully (on the whole) under the bed of the 
ocean. It seems as if Nature had provided against the in­
roads of. the ocean by seating the earth's uplleaving forces 
just where they are wanted." 

_ .•. -
KEHOE'S IMPROVED STRIKING BAG. 

The name of Kehoe is familiar to every athlete in Ameri-

ca. The Indian clubs of his manufacture have long been 
held to be the best in market. Those of sedentary habits 
have received much benefit from the use of the apparatu8 

English buck, and is accompanied with the necessary rope 
and hook for its suspension. It consists of an inner bag filled 
with sand, to gi ve the proper weight, which is inclosed in an 
outer bag · containing cork shavings, sponge, or other soft 
elastic material, and which, surrounding the ·hard sand bag, 
prevents any injury to the hands. Gentlemen of sedentary 
habits will find this exercise pa!'ticularly beneficial. A few 
minutes sparring in the morning will quicken the circulation 
and equalize it for the day, giving a warm and healthy glow 
to the whole body. These bags may be obtained of Mr. Shn. 

D. Kehoe, 100 Williani street, New York. 
- .-. -

Structure o C  the Albulllin o u s  Substances. 

It has long been known that urea is capable of undergoing 
transformation into carbonate of ammonia, under the influ­
ence of alkalies and water ; and I have indliled recently, in 
these pages, proposed a ready method of estimating urea by 
the quantity of ammonia which it furnishes on being main­
tained at a temperature of 1500 C. in contact with alkali. If 
however, instead of being heated with cau stic alkali alone, the 
urea be boiled with strongly alkaline solution of permanga­
nate of potash, it yields no ammonia, but undergoes oxidation 
to the state of nitrogen gas, or nitric acid, according to circum­
stances. No other substance is known which gives up all 
its nitrogen in the form of ammonia when acted on by alkali, 
and gives no ammonia on treatment with alkaline permanga­
nate of potash. 

In investigating the albumin'lus substancee, I have observ­
ed the following facts : If caseine be heated to 1500 C. with 
alkali, it yields about 3 per cent of ammonia ; and if the resi­
idue be afterwards boiled with permanganate, some 7 per 
cent of ammonia is then obtained. Now, if caseine be at 
once boiled with . permanganate of potash, it yields only 7 
per cent of ammonia. 

Albumen, if heated with potash to 1500 C.,  gives 3 per 
cent of ammonia, and on subsequ'ent boiling with permanga­
nate, about 12 per cent of ammonia. If it be at once boiled 
with permanganate, it yields only 12 per cent of ammonia. 

Creatiue (which contains urea conjugated with sarcosine) 
behaves in a parallel manner. The two thirds of its nitrogen, 
existing in the condition of urea, are evolvable as ammonia 
by proper treatment with alkali, but only the other one 
third of it; nitrogen is evolvable as ammonia by the action 
of permanganate of potash. 

The structure of creatine is known ; but the, structure of 
caseine and albumen ia unknown. Let a similar explanation 
be applied to caseine and albumen as to creatine. In casoine, 
about one sixth of its total nitrogen exists in the form of 
urea, being transformable into ammonia by alkalies, and 
�xidisable to nitrogen or nitric acid by permanganate of 
potash. 

In albu.nen, too, about one sixth of the entire nitrogen ex­
ists as urea. 

On extending my experiments to gelatin, I was much inter­
ested in observing that no ammonia is evolved when that 
substance is heated with alkali to 1500 C., but that abundance 

kee paper. 
- -- -

CURRIER'S TEA AND COFFEE POT STAND. 

Our engraving illustrates a new and ornamental tea and 
coffee pot stand, patented November 14, 1871, by Thomas D. 
Currier, of Waldoborough, Me. The pedestal may be formed 
in any desired style to suit the taste. From it arise two 
standards, as shown, to the tops of which is connected a bail 
or handle for convenience in carrying. 

The pot is supported in a ring which is pivoted to the 
standards. in such a way that it hangs perpendicularly when 
not tilted. From one of the pivots projects, upward and for­
ward, a handle, as shown, by which the pot is turned so a3 to 
deliver its contents from the spout. 

By these means, the pot may be carried and ueed without 
burning the hands, so that the advantages of the coffee urn 
are secured without the expense of a faucet, the latter being 
likely to get out of repair and difficult to clean. 

From the ring, which supports the pot, descends an arm or 
brace, which engages the bottom of the pot, as shown, and 
assists in supporting the vessel. In the pedestal is deftly con-

cealed a call bell, which is operated by the knob shown at 
the front. The whole is susceptible of tasteful ornamenta­
tion, and the device is fast winning popular favor. Address 
the patentee, as above, for rights to manufacture, etc. 
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AFRICAN DIAMON DS···AN INVENTION WANTED. 

Mr. J. L.  Babe, of 3217 Sansom street, Philadelphia, Pa. , 
has lately returned from the diamond regions of South Af­
rica, and during a recent call at our office gave us a variety 
of interesting particulars concerning the localities and meth­
ods of searching for the preciou!! gems. Mor.e than thirty 
thousand persons are now engaged in this novel business, 
and thousands of diamonds are constantly being found, many 
of large size and great value. Mr. Bale brought with him 
several hundreds of the diamonds, one of which, a fine large 
one, is valued at not le�s than $120,000. In its natural state, 
the A.frican diamond is smooth and polished, and when set 
without cutting is quite ornamental ; but its beauty is, of 
course, greatly enhanced by cutting in the usual manner. 

The new diamond fields of Africa are at the present mo­
ment the focus of attraction for adventurers from all parts of 
the world. From this country and Europe the intending dia­
mond searcher steers for Cape Town, a large and flourishing 
British colony at the extreme southern point of Africa, the 
Cape of Good Hope. Here, by steamer, he coasts up the 
eastern shore of the continent for 500 miles, over the waters 
of the Indian ocean, to the British city of Port Natal ; thence 
on foot, or in ox carts, overland north westerly, through Af· 
rican wilds for some 400 miles, to the Vaal river. This lo­
cality is almost mid way between the Atlantic and Indian 
oceans, where the Vaal river empties into the Orange river, 
and the l atter into the Atlantic ocean. This is the present 
South African diamond region. 

The diamonds are found in a certain species of cement. 
like earth, whitish in color, which, under the blow of a wood­
en mallet, is readily reduced to powder. '£his earth is of 
peculiar formation, and its constituents have not yet been 
fully determined. It occurs in pockets, of considerable 
depth and of about an acre in superficial area, which pockets 
are scattered about, at little distances apart, over the region 
we allude to. Th e pockets are walled in by slaty rocks, 
which rise to or nearly to the surface of the ground. The 
indications are that these cavities or pockets in the rocks 
have been filled by the oozing up from below of this cement 
The diamonds are found in the cement, which is mined by 
picks and crow bars, and the f ollowing is the general opera.­
tion : 

The pockets are staked off into " claims," a claim consist­
ing of a plot of ground thirty feet square, and for which the 
operator pays the proprietor from two hundred to eight hun­
dred dollars. The mining is carried down vertically as far as 
paying earth is found, a narrow wall being left standing be· 
tween each claim. Some of the pits have now reached a 
depth of 70 feet. The mining is chiefly done by the native 
1Jlacks, the earth being raised in buckets to the surface, and 
carried to a sorting table. Here the cement is pulverized by 
hand , by means of wooden mallets, care being taken not to 
strike so hard as to injure the diamond. The pulverized ce­
ment is then spread out upon a table in a thin layer, and the 
anxious eyes of the searcher carefully sean the particles. 
Good eyes are in demand. Fortunate is he who after days of 
hard work finds at last one or two of the bright little stones 
to reward his labors. 

The work of crushing and separating is, as we have stated, 
all done by hand. An invention is greatly needed by which 
the crushing, at least, may be done by mechanism. Mr. Babe 
thinks that a machine turned by a couple of men, or by mule 
power, would be the best. It must have a crushing power 
sufficient to break up ch!lnks of the earth, and pulverize 
them to particles of not less than one thirty. second of an inch 
in size. It must also effect the crushing without injury to 
the diamonds contained in the cement. The natural adhe· 
siveness of the cement is rather more than that of common 

Jdttdifit 
dried mortar. Here is a problem for the ingenious to work 
out. 

A.nother problem is to construct a diamond separating ma­
chine that shall be reliable and require no water. The pres­
ent diamond fields are dry diggins, the river diggins having 
been exhausted. 

It is said that these diggins were accidentally discovered 
by the observance of some protruding diamonds in the plas· 
tered walls of a small farmhouse, the cement having been 
used in making the mortar. This building still stands, says 
Mr. Babe, an object of veneration and interest to all diamond 
hunters. 

_ I .. . 
SMALL l'OX···ITS l'REVENTION··.THE TREATMENT OF 

l'ATIENTS WITH REFERENCE TO THE :PROTECTION 
OF THE l'UBLIC. 

We shall take as It basis for our remarks upon this sub· 
ject the following well established facts : 

First, since small pox has been known to mankind, there 
has not been one instance where, introduced into the borders 
of any country, it has been thereafter wholly annihilated. 

Second, the utmost that has been accomplished toward 
extinguishing the disease has been to render communities 
proof against its becoming epidemic. 

Third, this has been accomplished through the two agen· 
cies of vaccination and the isolation of those who have con. 
tracted the disease. 

Fourth, that the disease, once contracted, will run its 
course till, by its self limited character, the patient either 
dies or recovers . . 

It has been claimed that vaccination, repeated at intervals 
of about seven years, is an absolute preventive of small pox, 
even of the lighter form of the complaint called varioloid. 
This we do not believe, since we have known at least one 
case of fatal result from small pox where repeated attempts 
at prevention had failed, the patient being apparently unable 
to contract the vaccine disease; But admitting that vaccina. 
tion may sometimes fail, when persistently attempted, the 
cases in which it fails are so rare that they are not worth 
mentioning as an argument against the value of revaccina.· 
tion. The fact remains that, probably, not one out of a mil­
lion persons, who intelligently practice revaccination, will 
ever have fmall pox. Clearly, then . it revaccination was 
universally practiced, this one means lJlight be considered as 
ample protection to the public. 

But we have proof, in the almost epidemic character this 
disease has assumed, that vaccination is neglected by a large 
portion of our population. It i s, therefore, thought neces­
sary to supplement its protective effect upon the public by 
the isolation of those so unfortunate as to contract small pox, 
and laws are enacted empowering health boards and officers 
to remove-forcibly if need be-these sufferers from home 
and friends, to indiscriminately thrust them into pest houses, 
where those accustomed to kind care and pleasant homes 
must feel the depressing . influences of foul air, filth, the 
sight and emell of all that is loathsome, and receive only 
the cold care of paid nurses, whose gratification is scarcely 
concealed at the death of a patient and the consequent les­
sening of their burdens. Now, on the principle that whatever 
is necessary to protect society is justifiable, and on no other, 
this course may be justified. The patient who has lead a cleanly 
life, who has tried to protect himself and society from sUlaH 
pox by vaccination, yet still has taken the disease, must feel 
that such treatment is a social crime. He reasons : " I have 
done my duty to the public, have taken every possible pre 
caution. Those who have not done their duty now stand in 
fear of me, and shut me in this lazar honse, It is they who 
are the criminals, not I. Is it right to punish one innocent 
for the protection of many guilty ? No." There can be but 
one auswer to such a question. 

How can we avoid such injustice then ? At present the 
law has no power to discriminate, because there are no ade­
quate means for making discrimination. People are born, 
move a.bout where they like, live where they please, some· 
times change their names, and finally die uuknown to and 
untraced by any public authority. They are earnestly reo 
quested to conform to sanitary laws, but rarely compelled to 
do so. When they have conformed, they have nothiJlg to 
certify that they have done it. No record is kept either of 
compliance or non-compliance. An imperfect scar received 
in any way may be taken for the vaccine cicatrix, and a per­
son may claim to be protected by vaccine disease who never 
had it. Others who are protected may be thought to have 
neglect ed it, and so there is no means whatever, in any lo­
cality. of determining its degree of immunity from small 
pox. 

The State Board of Health of Massachusetts, in their late 
able report, lament that the law of that State does not em­
power them to isolate small pox patients, and ask that this 
disability may be removed, leaving it to the j udgmer..t of 
health officers whether such isolation is necesRary to public 
protection or not. We do not quarrel with isolation in and of 
itself. We believe in it. Small pox patients should be iso­
lated. Their houses should be closed to visitors and warning 
siguals placed upon them ; but in the large majority of cases, 
occurring among those residing out of tenement houses, this 
is enougb . We do not think isolation in pest hOUGes would 
ever be needed were vaccination compelled by law, and a 
proper system of registration adopted. Nevertheless, as aid 
to the easy enforcement of such a law, we would make every 
patient who cannot show certificates of vaccination, performed 
once in seven years, liable to isolation in a pest house, and 
only these, with the exception of those living in houses con· 
taining more than one family, hotels, barracks, etc. Snch of 
these latter all can show the proper certificates and can pro· 
vide for private isolation by procuring .. proper tenement 
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where their eases can be treated like those occurring in pri­
vate families, should be allowed to do so. 

A great deal of hardship might thus be prevented, while in 
our opinion the total risk to the public, and the death rate 
among cases which occur, would he greatly lessened. 

We should, moreover, be correcting an injustice and re­
lieving the responsibility of physicians ,  who are frequently 
mulcted by fines for non-compliance with the imperative law 
of Health Boards which requires the reporting of every case 
coming to the physician's knowledge. 

_ .•. -
A REMARKABLE TELEGRAPHIC IMPROVE.M:E1I T. 

The Western Union Telegraph Company has acquired the 
exclusive ownership of the patents of 1868 of Joseph B. 
Stearns, of Boston, Mass, for instruments by which telegraph 
messages are transmitted in opposite directions, by the use 
of a single wire. This improvement is one of the most im­
portant that has been made in connection with telegraphy 
since the introduction of Henry's inventions by Professor 
Morse. 

Many of the Stearns instruments are now in use, and the 
Western Union Company is introducing them upou its lines as 
fast as they can be manufactured. The importance of the 
invention will be understood when we state that it praetical. 
ly doubles tl!e transmitting eapacity of every telegraph wire 
owned by the Oompany. 

Let none of our readers suppose that the chimera of " send. 
ing two currents in opposite directions on the same wire" l:as 
been realized in this invention. Not that, but its practical 
equivalent is realized, to wit : Two messages are transmitteo 
simultaneously in opposite directions by meani!. of one wire 
while the electrical current is always moving in one circuit, 
in the usual manner. By ingenious arrangement of instru­
ments at the two ends of a line, say between New York and 
Boston, the operator at New York is enabled to transmit e. 
message to Boston while the operator in Boston is at tl: e 
same instant transmitting a message to New York, one set o f  
signals being transmitted by that portion o f  the current which 
passes over the wire, the other set of signals being trliI s. 
mitted by that portion of the current which returns through 
the earth. We shall, on a future occasion probably, illustrat e 
and fully describe this marvel in telegraphy. 

The actual money value, of this remarkable invention, 
the Western Union Telegraph Company is estimated, to-day 
at a quarter of a million of dollars ; and each year, as busi 
ness increases, its value must augment. 

We ought to add that Mr. Stearns, the inventor, is one of 
the best of living electricians, and his discovery is the sim ­
pIe result of profound and exact study of the laws of electric­
ity. As a man of genius, who has conferred lasting benefits 
upon his fellow men, Mr. Stearns is entitled to the highest 
respect. 

- .�. -
E:PIDEMICS OF DISEASE, DISASTER, AND CRIME. 

It would almost seem that the old saw " It never rains 
but it pours " was meant specially to apply to the calamities 
of the human race, and that accidents and crimes are epi­
demic as well as disease. To a certain extent this is a s. 
suredly true. Diseases become epidemic when a particular 
combination of conditions favorable to their rapid spread are 
established in an infected district. So when the moral at­
mosphere becomes tainted, when judges and legislatures are 
bought up by rings, when gambling houses, rum shops, and 
brothels are numerous ; when news stands teem with C()rrupt­
ing literature, the conditions are established for an epidemic 
of crime. When legislatures are thus corrupt, and valuable 
franchises are granted to grasping corporations, permitting 
them to monopolize avenues of travel without any proper 
gnarantees that the safety and convenience of the public 
will be considered, when inspectors can be tampered with 
and induced to report as safe what is unsafe, when in the 
haste to make money the people of young cities build !Jlock 
after block of inflammable materials, when tenant houses 
are put up in the most shabby manner and with shameless 
disregard to everything except the anticipated and lex. 
aggerated rents to be extorted from their unfortunate occu­
pants, the conditions are well established for an epidemic of 
disaster. 

The philosopher studying the conditions of epidemics can 
easily trace at least one fundamental condition common to 
them all, namely, moral infection. It is this corrupting in­
fluence that leads to neglect of duty on the part of officials 
who are paid to establish, so far as man can control them 
the conditions of health. Thus we have streets and slums i� 
our large cities reeking with :filth, and foul with noxious 
fumes. Thus we see buildings little better than traps for 
human beings, erected under the very eye of those appointed 
by law to correct such evils. From moral laxity follows the 
judicial laxity that allows those justly accused of crime to 
escape conviction, and convicted felons to escape punish­
ment. What wonder, then that in this era of social corrup­
tion the three epidemics have simultaneously come upon us ? 

The kerosene explosions, boiler explosions, explosions of 
fireworks, falling of buildings, disasters on railways, the 
burning of cities and vast tracts of most valuable timber, 
small pox raging in our midst and extending itself through 
out the land, the murders and the long list of minor crimes 
that have passed into the history of the last twelve months 
-what a terrible, soul-appalling list would they make, were 
we to blacken our pages with their enumeration I 

But we see the signs of a healthful and hopeful reaction. 
The patience of a long suffering public is exhausted. There 
is an under cnrrent of public opinion setting in that will 
soon render it dangerons for criminals to practice their 
offences against society, or public servants to shirk their 
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plain duties. Already this effect is indicated in the decisions 
of courts, in th e altered tone of public offenders, and the 
general feeling that better times are at hand. 

Let us, from the painful recollections of the era of epi­
demics out of which we hope soon to emerge, learn perma­
nently the lesson that there is  no safety in a society where 
morals are generally corrupted.  

. .. .  
THE PRESENT STAT US OF ORGAN IC CHEMISTRY. 

The different compounds belonging to the vegetable and 
animal li.ingdoms, a� well as those which, by chemical opera· 
tions, may be obtained from the same, possess certain pecu· 
liarities which distinguish them , in many :vespects, from the 
compound s  belonging to the mineral kingdom. Some y ears 
ago, the opiuion prevailed that the cause of this difference 
was to be found in the fact that they were formed by so 
call ed v ital forces ; it was assumed that there is an essential 
difference between inorganic and organic compounds, and 
chemistry was therefore divided into inorganic and organic 
chemistry. It was found that, while, in regard to mineral 
compounds, the synthesis is just as easy as the analysis (that 
is, it is as easy to make them as to decompos e them into their 
elements), in regard to organic compounds, on the contrary, 
their synthesis (formation out of their elements) was sur­
round e d  with difficulties whIch appeared for a long tim e  so 
nsurmountable that the hypothesis was adopted that the 

elementary substances followed other laws in living nature 
than they did in dead ; D n d  that it  was only possible to 
change the products of living Ol'ganisms into inorganic ele­
ments, but th,at it was utterly ·impossible to do the reverse, 
that is, to make an organic compound out of its inorganic 
el ements. 

The modern development of chemistry has, however, 
demonstrated that this view is totally erroneous ; a more in­
imate knowledge of the organic substances has Ievealed 

methods to manufacture chemically those substances thus 
far only obtained by the intervention of organic life. 

However, it must be remembered that certain organic sub­
stances possess a second peculiarity, namely, a certain struc· 
ture called organization. The starch granule, the blood disk, 
or the simple cell, that first germ of all living organisms, 
shows this organization, which is the exclusive product of 
the so called vital processes ; and this cannot bE> produced 
artificially. But homogeneous liquid compounds, or solids, 
either amorphous or crystalline, all thus far exclusively 
derived from organic sources, have now been made, by simple 
synthesis in the laboratory, in such enormous numbers that 
there is no more any doubt but that tbe rest of th em will 
soon be made in a similar manner. 

\Ye have come, therefore, to the convi ction that the same 
chemical laws prevail in living as in lifeless nature ; and that 
the peculiar properti€ s which characterize the compounds 
built up by living organisms are not o wing to their organized 
origin, but l!imply to the fact that tltey are carbon compounds 
and that therefore the cause of those peculiar properti'ls has 
to be sought in tlte clumiclil nature of carbon itself. And this 
is easily ascertained when we compare the chemical proper· 
ties of carbon with those of the other elements. That there 
s a peculiar power in the carbon itself, was already recog­

nized several years ago, when, by the most prominent chem­
sts, carbon was designated as the great organizer. 

In order to understand this peculiar property of carbon, we 
must first explain what is meant by the modern term 
, atomicity." 

Without deciding the reality of the existence of the indi­
visible so called atom?, we need only accept the chemical fact 
that different elementary substances combine in d efinite pro· 
portions" by weight ; and that if there are atoms , and we sup ­
p � se that they combine, atom with atom, the definite propor­
tions referred to could be best accounted for by assuming 
that these atoms possess, for each elementary substance, a 
definite weight. Therefore, the nam e  " atomic weight," if 
objected to by reason of the hypothetical basis on which it is 
founded, may be exchanged for " chemi cal equival ent," or 
' combining equivalent ," and the word " atomicity" for 
, qua.ntivalence." 

Among all elementary bodies, hyd rogen is distinguished 
by the simplicity of its combinations ;  and the l atter are 
therefore adopted as types of all other compounds, whi.ch are 
simply formed by the substitution of the atom of another 
element for an atom of hydrogen. Hydrogen alone, pure, 
consists of n double atom, for one of which only the other 
substance may be sub�tituted : 

Hydrogen Oae. HydrochlorIc Acid. Hydrofinorlc Acid. 

� }  � }  � }  
Hydrobromic Acid. Hydl'OiOdiC Aold. 

�r }  ¥ }  
Water. 

Sulphtlretted Selenlnretted T ellnretted 
Hy drogen. Hydrogen.  Hydrogen. 

� } O � } S � }  Se � } Te 

Phosphorelted A rseninret ted Antlmonletted 
Ammonia. H y drogen . Hydrogen. Hydrogen. 

H } i} p ! } As 
H} 

H N � Sb 
H 

Marsh Gas. 

it c 

atomic or univalerit. In the 
. 

second group, t wo atom s  of 
hydrogen are cOmbined with oxygen, sulphur, selenium or 
tellurium ; the latter are therefore called diatomic or biva­
lent. In the third group, nitrogen, phosphorus, arsenic and 
antimony are each combined with three atoms of hydrogen ; 
they are triatomic or trivalent ; while, in the last group, car­
bon is combined with four atoms ; it is, therefore, called 
tetratomic or quadrivallmt . 

Monatomic elements form among themselves but few and 
simple compounds, whiI.:l polyatomic elements form different 
combinations. Chlorine forms but one compound with hydro­
gen, and the chemical affinities are satisfied ; but when an 
atom of oxygen is cOmbined with only one of hydrogen, one 
equivalent is unsatisfied, and this may be filled up by hydro­
gen, and form water, or by chlorine, and form hypochlorous 
acid, or again with oxygen ; when again one affinity of 
oxygen will be unsatisfied, which can only be closed up by 
another atom of hydrogen. 

Water = H - O - H  
Deutoxide of Hydrogen = H - 0 - 0 - H. 

This latter graphic representation is coming into great 
favor to represent the ·manner in which the atomicity of the 
elements is satisfied. The univalent hydrogen is only at­
tached to one element, while the bivalent oxygen is attached 
to two. 

The polyatomic· elements have also the property of com­
bining with themselves. It is very characteristic of the 
tetratomic carbon that the capacity in its atoms to satisfy' 
its own affinities by combining with itself is developed in 
the highest degree. Therefore, a great number of carbon 
atoms may combine to a single group , and behave like 
a chemical unit. To this property a second one must be 
add ed , whick makes it distill'lt from all other elements, 
namely : all free affinities of such an atom group of carbon 
can be satisfied by hydrogen. Therefore, most ca.rbon com­
pounds contaiu also hydrogen. 

That part of chemistry ordinarily called organic is there· 
fore now named the chemistry of the carbon compounds · and its 
derivations. Their number is indeed something startling. 
WeHsien published in Brunswick, Germany, in 1860, a sys­
tematic review of the same, and described more than 3,000, 
and since that time we have become acquainted with several 
hundred more. 

We ought here to remind our readers that, in the modern 
chemical theory on which the above speculations are based, 
hydrogen - 1 is consid ered as a double atom, and is written 

�, so that H becomes in fact _ t, or, what is the same, by 

taking H - 1, we have C = 12, 0 = 16, s.= 32 ; also, Se 
and Te are doubled. Many other elements remain as they 
are. Not only does this theory agree better with the views 
of organic compounds explained above, b ut there are two 
other satisfactory reasons why the new numbers should be 
adopted.  To these we may recur later. 

.- .•. -
IF a person " faints," place him on his back and let him 

alone ; he :vants arterial blood to the he.ad ; and it is easier 
for the heart to throw it there in a horizontal line than per­
pendicularly. 

Examples Cor the L a dies. 
Mrs . C .  D. Goodman, Cleveland, OhiO,  has used her Wheeler & Wils on 

Machine 4� y e >rs with the Same No. 2 needle that CRme In It without break· 
ing or blnntlng It .  

Mrs. J. R. Bowen, Wellsboro, Plio. , has used her Wheeler & Wilson Machine 
almost constantly since 1859 on aU kinds of material, withont any repairs or 
personal instruction. 

Mrs. Mary Hacher, Mnscatlne, Iowa, has nsed her Wheeler It W!lson 
Machine since September, 1851, and earned from $10 to $20 It week, making 
dresses aud cloaks, from the finest to the heavies', and her machine is now 
I n  as good order as when liflle bought It . 

" Buruett' s reput atioll Is a gnaranty of the excellence of his prepara· 
tions. "-[BostQn Jonrna! . ]  

W o t ch N o .  21 039, Stem Willlier-mannfaetnred b y  United States 
Watch C o . ( Gl1e., Wales & Co. ,) Marlon, N. J . , has becn c arried by me four 
month.s ; its total varIation from m e an time being seven s e conds per month. 
-S o M. BEARD, firm of Beards & Cummings, 128 Front Street, New York. 

�u�ittc�� and �tr�O'nnl. 
-----

The (Jhargefor Insertion under thl8 lieaa i8 One Dollar a Line. If th. Notice8 

• xceed Jibur LlnlJ8. One Dollar ana a Half per Line will be charged. 

The paper that meets the eye of manufacturers throughout 
the United States-Boston Bulletin. $4 00 II year. Advertisements 17c. a line. 

Over 800 different style P umps for Tanners, Paper Makers, 
Fire Purposes,etc. Send for Catalogue .  Rnmsey & Co. , Seneca Falls,  N. Y. 

[APRIL 6, 1872. 
How t o  Temper Springs-Simple and sure ; no extra expense 

S e n d  stamp for particulars to Gilbert L. Bailey, Portland , M e .  

Water Power to Let, on line of Central R R. of New Jersey . 
21 horse p ower-never falling stream . Apply to E .  W. Vreeland 
Cranlord, N. J. 

An expert examination of inventions, in their earlier stages, 
Is often valuable both to inventors and c apitalists. Address Richard H.  
Bnel, C onsulting Mechanical Engineer, 7 Warren Street, New York. 

A Two Horse Power Engine, and Boiler, hand Lathes, punch. 
ing presses,&c. , cheap. Address John Dane, Jr. , 95 Liberty St. , New York. 

Right, for Sale, of a valuable improvement in Sad Irons. 
Address, H. W. Seaman, Millport, N. Y .  

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 52 Broadway, N. Y. , or Box 1809. 

Something New. Shaping Machine Attachment for Lathes. 
Wm. E.  Cass, 61 & G3 Hamilton Strect, Newark, N. J. 

Lord's improved Screen or Separator for Ore�, or any other 
material. We will send a cnt with full explanation. Geo. W .  Lord, 232 
Arch Street, Philadelphia, P a .  

Improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper h a s  o n e  of them. Selling In all p arts of t h e  country, Canada . 
Europe, etc. Catalogue free. N. H. Baldwin, LaconIa, N. H. 

DraWings and tracings made of Machinery, Models, etc. 
C .  Delafield, C.  E . , 26 Broad Street, New York. 

The Baxter Steam Engine is safe,and pays no extra Jnsuranr.e. 
The most simple and best Pump in use. Hersey's Patent 

Rotary Pump, for Soap, Oil, Tallow, Beer, Wa.ter, etc. We guarantee it 
the best In nse, and allow one month for trial before payment. Send for 
circular. Hawes & Hersey, South Boston, Mass . 

For the best and cheapest Water Wheel Regulator " in all 
creation," address .Sullivan Machine Co. , Claremont, N. H. 

Standard Twist Drill s, every size, in lots from one drill to 
10,000, at !I{ mannfacturer's price . Sample and clrcnlar mailed 101' 250. 
Hamilton E. Towle, 176 Broadway, New York. 

The most economical Engine,from 2 to 10 H.P., is the Baxter 
Our Home Physician. By Dr. Beard and other eminent Phy­

sician s.  Is the latest and best FamUy Guide. 1067 pages . $5. E. B. 
Treat, Pnb. , 805 Broadway, New York. Agents wanted. 

If you want to know all about the Baxter Engine, ad dress 
Wm . D .  Russell, omce of the B axter Steam E ngme Co. , 18 Park Row,N .Y. 

If you want a perfect motor, buy the Baxter Steam Engine. I 

Shive's Patent Watchman's Clock and Time Detector-the 
best ever made . Price $15 .  Shive G overnor Company, PhiIadelphla, Pa. 

Building Felt (no tar) for outside work and inside, instead of 
plaster. Felt C arpeting, &c. C .  J. Fay, C amden, N. J. 

For best Hay and Cotton Press, address C.J.Fay,Camden,N.J . 
Save your Boilers and Save Fuel-Use Thomas's Scale Dis­

solver, pro 5c. per lb. , In bbls. and u: bbls. N. Spencer Thomas, Elmlra.N. Y. 
Farm Implements & Machines.  RH.Allen & Co. ,  New York . 
Enameled and 'Iinned Hollow-Ware and j ob work of all 

kinds. Warranted to give ",tisfactlon, by A. G. Patton, Troy, N. Y. 

Best and Cheapest-The Jones Scale W orks, Binghamton,N. Y. 
Grist Mills,N ew Patents. Edward Harrison, New Haven,Conn . 

Diamond Carbon,of all sizes and shapes fur�ish�d for drilling 
rock, sawing and turning stone, conglomerates, or other hard substances 
also Glazier's Diamonds, hy J ohn Dickinson, 64 Nassau st. , New York. 

Railway Tum Tables-Greenleaf's Pntent. Drawings sent 
on application. Greenleaf Machine Works, Indianapolis, Ind. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin­
ery. for sale or rent. See advertisement, Andrew'S Patent , Inside page. 

For Steam Fire Engines, address R J. Gould,  Newark, N. J. 
For Solid Wrought-iron Beams, etc., see advertisement. Ad­

dress Union Iron Mms, Pittsburgh. Plio. , for lithograph, etc. 

Pattern Molding Letters (metallic), to letter or number the 
p atterns of castings. AU t izes. H. W. Knight, Seneca Falls, N. Y. 

Peck's Patent Drop Press. For circulars address the tloJ e 
manufactnrers. MilO, Peck & Co. , New Haven. ct. 

Belting as is Belting-Best Philadelphia Oak Tanned. C. W. 
Arny, 901 and 90J Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will cnt five times as fast as an ax. A 6 foot cross cnt and buck saw, $6. 
E. M . .  Boynton, 80 Beekman Street, New York, Sole Proprietor . 

Presses,Dies & all can tools.  Ferracute Mch Wks,Bridgeton,N.J. 
Hydraulic Jacks and Presses, New or Second H and, Bought 

and sold, send for circular to E. Lyon, 470 Grand Street, New York . 
All kinds of Presses and Dies. Bliss & 'Williams, successors 

to Mays & Bliss, 118 to 122 Plymonth St. , Brooklyn. Send for C atalogue . 

American Wickersl�y for Saw Grinding, equal to the best 
English , made by WortlLlngton & Sons, North Amherst, Ohio . 

Don't wear out your knees. O'Callahan's Eurek a Floor and 
Ship's Deck Planer will do the work of five men. For p atent rights an d 
Mp,chlnes, address T . U'Callahan, 185 Essex Street, Boston, Mass. 

Portable Mulay Saw Mill, that may be run profitably by the 
power of • Thrashing Engine. Mannfactnred by Chandler & Taylor, 
Indian apolls, Ind . Send for circnlar. 

Send 10 cts. for circulars of a Well Auger that w ill bore a 
well 100 feet deep In 1 d ay. W. W. J ilz, St.  Joseph , lIf o .  See engrav i n g  
in last number.  

Get your steam boilers and pipes covered with the best non 
conductor In the world.  Call for C ircular. Asbestos Felting Com pany 
45 Jay Street, New York City . 

A. N. Fox & Co., Buffalo, N. Y., are operating Vacuum on Su­
gar Pan , o f 26� to 28 Inches mercury. Produced by Ransom Syphon Con­
denser-no all' pnmp. See advertisement.  

For Sale Cheap-A Valuable Hardware Patent. Adill'ess 
Kook & Co. , Fair View Village,  Mont. co. , Pa. 

Carpenter's Grindstones,ready for use. J.E.Mitchell,Phila.,Pa. 

Croquet Wickets, made and pointed by machinery, of number 
four Black, Galvanized, or Tinned Wire. supplied to the trade by Langh­
land & C o . , No . 212· Franklin Street, New York. 

A few young men of mechanical ability wanted to learn the 
m aChinist's trade. Addres� Brown & Sharpe Mf'g Co. , Providence, R . !. 

Wanted-A buyer for La D ow's " Patent Dexter Grapple," 
for Vermont, the balance of territory being sold. C. La Dow, South 
GalwaY, N. Y .  

L .  & J. W. Feuchtwanger, 5 5  Cedar S t . ,  New York, Manufac 
tnrers of Silicates, Soda and Potash, Solnble Glass, Importers of Chemi 
cals and lJrngs for Manufactnrers' nse. 

Machinist's Grindstones in Iron Box-J. E. Mitchell ,  Phila. ,Pa 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
and conveying material by iron cable. W.D .Andrews & Bro,414 Water st"N.) 
Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 

Bliss. 4 to 8 W ater st., oppOSite Fulton Ferry, Brooklyn, N. Y. 
Over 1,000 Tanners, Paper-makers, Contractors, &c., usa the 

Pumps oj Heald. Sisco & Co. See advertisement . 

The elements of the first group contain one atom of hydro­
gen combined with one a.tom of another substance. There­
fore, chlorine, fluorine, bromine, and iodine, are called mono 

EVI/rything for Cider Mills and Vinegar Factories. Address 
J .. W. Monnt, Medina , N. Y. 

For Diamond Turning Tools' for Trueing Emery Wheels and 
Grindstones, address Snlllvan Machine Co . , Claremont, N. Hamp. 

In the Wakefield Earth Closet are combined Health, Cleanli 
neSS lind Comfort. Send.to 36 Dey St. , New York, for descrlptiye p amphlet. 

To Ascertain where there will be a demand for new Machin 
pry, mechaniCS, or manulacturers' snpplies, see Mannfacturlng N eWB 0 
United States In Boston Commercial Bulletin. 'i'erms '4.00 a year. 
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l Wepresent lUJrw,gh a 8eriu 01 inquiries embracing a 'Darietll qf loplcS 01 

greater or les8 general .nterut. Tlte qu68tiOns are Bimp16, " IS !rue, but "Ill e 

prefer to elicil practical answer8 'rom our readers. ] 

1 .-DYEING QUESTIONS.-Will some reader o f  the SCIEN­
TIFIC AMERICAN inlorm me how to dye a bright Prusslan blue, also a dark 
green , and a aoHerino on raw cotton ? ....... W .  H. 

2.-ADHESION OF RUBBER BELTS TO PULLEYS .-What is 
the best preparation for m oistening heavy rubber b elts, put to heavy strains 
as in saw mms, etc. , to make them adhere to the pulleys, and prQventing 
Slipping, at the same time not jnjurlng the belt or griming the pulleys ?-
O. E. S .  

S.-POTATO STARCH.-What percentage of starch can be 
obtained from the potato ; and what machinery Is required for its manufac· 
ture ?-X. Y. Z. 

4.-FoRCING CEMENT INTO FrSSURES.-"Nhat is the best 
means to torce cement (hydraulic) into a wall or cavity extending upward 
higher than the point of lnj ection,  as into the roof of a dam bullt across an 
adit in mines, so as to make a water tlght j o b ?-T. S. M. 

5 .-RELATIVE STRENGTH OF IRON AND WOOD.-Can any 
one tell me of what thickness of plate It hollo w Iron spar would require to be 
built-of say 20 inches diameter-to equal in stren.gth a IIrot rate pine spar 
of the same diameter, supposing them e,ach t o  be 60 feet in length ? Also, 
whether there would require to b e  any angle or T iron up the Inside of it ? 
Or would the boiler plate alone be sufficient ?-H. A. C. 

6.-VACUUM IN CASKS AND MINEs.-Upon what principle 
of phy ,lcR is it that, when the taucet of a liquor cask is opened without any 
vent above having becn providcd, the air, by j erks, seeks to enter i n ?  If 
the answer be that it mounts to Ill! the empty place whIch the llqllor, by 
j erks, leaves in descending, the q U '" stion is  why that liquor does not stay 
up steadlly, being so far within the limi t of thirty feet in hi'(lIt ? Again, is 
it, or is it not, a cognate phenomenon, that a current of air is set agolng in a 
d�ep mine, along a gallery having communication with the npper air only by 
a single orifice through a partial p artition wall along the middle of such 
gallery, partial because, stopping short at the farther end, or breast, it so 
gives room for a round of motion of the air ? It Is frequently resorted to, in 
th e  mining region, as a means of ventilating the deep mines. The questions 
are : In the IIr8t case, if the weight of atmosphere was sufficient to counter 
balance hydrostatic pressure of liquor in the cask, why did It not do it ? 
Secondly, in the case of the mine, since the heavier air was already at the 
bottom, why did it not stay there ?-J . A. P. 

7.-VARNISH FOR VIOLIN.-Will some of your readers tell 

CHAPPED HANDS, ETC .-For these, or chapped lips, or chafed 
skin in any part of the body, no application is so good as glycet1n, rnbbed 
In twice a day.  Two applications w!11  generally cure any case of the 
sort. -B. T. , of -. 

MELTING ASPHALTUM.-Query No. 1 ,  March 22, 1 872 .-The 
best solvent for asphaltum is oil of turpentine. Put In the mineral. and 
heat till It Is dissolved. A s  the vapor of turpentine is dangerously In· 
Ilammable, a water bath is the best v,essel for the purpose. -D. B. , of N.J. 

LAKE DWELLINGs.-Query No. 11,  March 22, 1872 .-Sir 
Cnarles J,yell's work " The Antiquity of Man" contains all tne Informa­
tion on thIS snbj ect whlcn has hitherto been ol>talned. -D� B. , of N. J. 

ANTs.-In answer to No. 20, page 169 : Sprinkle lime on the 
places the ants freqnent . If on shelves, spread paper over them. I 
think also th at moles will not work among it.-H. D. M. , of Pa. 

FRUIT JELLIES .-M . , No. 27, page 169, is  exercised about 
frnit j ellies. He will doubtless be surprised to le arn that they are called 
. .  fruit j emes" because not a particle of fruit Is used in making them. 
They are simply gelatin dissolved In water, col ored, and Ilavored with 
the so· called Ilavorln g extracts.-Alex . ,  of-. 

MOL¥S .-T . M. G. had better keep his moles till the wire 
and other worms In the soil are k!11ed off by these useflll animals. Molee 
would not be in his garden were there no� pernicious worms, bugs, etc . 
to feed them. The mole, won't touch his vegetabl es, but they are great 
on small deer 11ke worms. As regards the ant" let T. M. G . get some 
quicklime and grind it line ; sift pl enty of it on the ground where th ese in­
sects make their holes. The lime should be fresh, so as not to have lost 
any causticity by slaking.-Alex. ,  of -. 

STOPPING CRACKS IN IRON.-If H. P. S., query 20, Feb. 24, 
wlll take some litharge and common glycerin , and make " p aste or ceo 
ment, he will be able to stop the leakage. -C . W. D" of Wis. 

FRUIT JELLIEs .-Query 27, page 169 .-To M. Fruit j ellies, 
so called,  Bre made by putting half an ounce of alum in one pint of water ; 
let it boll a minute, or till dis,olved ,  then add four pounds white sugar ; 
boll two minutes longer and strain ; whe n cool, add half " two shilling 
bottle of vanilla, lemon,  or strawberry extract or o ther Ilavor. -Mrs. R . ,  
of -. 

TRANSFERRING TO GLASS.-Query 17, page 1 69 .-K . W. can 
transfer engravings to wood or glass by Ilrst coating the wood or glass 
with copal varnish, tben press on the picture, face downwards, smoothly 
and tightly ; let it dry. Then damp the paper sllghtly, and rub It off with 
the Ilnger, leaving the picture to be looked at through the glass, or, lf on 
wood, to b e  varnlshed . -Mrs. K. , o f -. 

CE�rENTING EMERY TO WOOD.-To J. J. T. ,  query 28, page 
169. The following cement is Wonderfully tough, as I h ave good rea,on 
to know : Melt together e qual p arts of shellac, white reSin, and carbollc'  
acid in crystals ; add the last after the others are melted. The effect of 
the carbolic acid is surprlsing. -E. H. H. , of Mass . 

me how I can prepare varnish for a violin ? I have been told that there 
must be no oll about It. How can I stain the violin a darker color than the GINGEl't BEER.-Query 1 4, page 122.-To F. L. C. Take 

natural wood ?-J. D .  white sugar, 5 pounds, lemon j ulce, l g!l1, honey, M: pound, brnlsed ginger, 

8.-PorSON FOR W OL VES.-Will some of your correspond-
ents Inform me of a quick and deadly polson for wolves, other than strych­
nla crystals, w1I!ch they are too sbarp to eat ?-S. C. 

9.-DRIVING ELEVATOR .-I wish to use a long elevator 
where I cannot get power to the upper pulley conveniently. Will driving 
the lower pulley make it work ? The ascending side will need to carry a 
load. of about t wo hundred pounds .-C. W. W. 

10.-GOLD SOLUTION AND BnONZING.-Will some of your 
readers please inform me how I can make a gold solution for gilding to be 
IIsed'bv boiling, wit hout a battery ? And hoW can I do antique bronzing 
with a"green shade ?-F. M .  

11 .-PREPARATION OF INDIG�.-What amount of sulJl'hur­
Ic acid is required to dissolve one pound of indigo ? Wbat Is the best sub­
stan c )  to use for neutral1zlng the acid, and how much is necessary for that 
purpose ? What kind of a vessel Is to be useil for the proces. ?-D. C. 

12.-BoILER QUESTIONS.-I s there any cheaper or simpler 
method offeeding boilers, from a tank a littl e above the water line In boil­
er, than with a steam pump ? What is the best ' way of bringing the Ilame 
down the outside of an upright tubular boiler to Increase its steam making 
cap acity ?-C. S. B. 

1S .-SALT IN THE EARTH.-During our late war, the men 
would occasionally get a piece of fresh meat to eat, and, when out of salt to 
season it ,  they dug the sol1 from under old houses and, leachlng the water 
through It, cooked the meat In It. The latter would be found to be agreea­
bly salted. How do you explain the presence of sal t in the soil ? There 
were no ceUars under the houses. It was only necessary to procure the 
dirt where it was protected from the sun .-C. E. 'W. 

14.-TENSION OF BELTS.-My plan for driving burrs from 
an upright shaft Is condemned on accollnt of the pulleys being too close . 
They are 6 feet between centers, and are respectively 2 leet and 3 feet in 
diameter. It is reasoned that a short belt requires a greater tension-which 
therefore is h ardor on the belt and splndle,-and will not transmit the same 
power. I contend there is no difference un"er like conditions, if tightener 
pulleys are used in each case, and the belts present the same surface to the 
pulleys. The tension may be given by tighteners or by the weight of the 
belt ; they would b e j llst the same, and transmit the same amount of power, 
and be no harder on the spindle. If I am wrong, why?-1'. S. J,. 

..------------------

to 

5 ounces, water, 4� gallons. Boil the ginger SO minutes in three quarts of 
the water ; when cold, put in the other ingredients an d strain ; add the 
white of an egg well beaten with a teaspoonful of lemon essence . In four 
days bottle ; it wlll keep longer with the honey than with yeast. -Mrs. 
K. , of - . 

CLEANSING HAIR BRUSH Es .-Query 25, page 169.-To F. C. 
To cleanse a hair brush , take a b asin of cold suds, add a spoonful of spi­
rits of ammonia, put In the brUSh, and draw a coarse comb through the 
bristles as many times as necessary ; a cloth too may be used to help the 
CleanSing:. Finally rinse In clear water. -Mrs. K. , o f - .  

TANNING RABBIT SKINS, ETC.-Query 4, page 169 .-To L. H. 
T. A Simple w a y  to t a n  skins is, llrst, to wash them 1:1 cold suds ; then 
dlssoive pulverized saltpeter and alum In hot water, add cold water, and 
soak the skins in It all night ; then hang them over a pole to drain ; when 
nearly dry,sprlnkle with powdered saltpeter and alum ; fold the Ilesh sides 
together. lay them where they will not freeze, turn every day till dry, 
then scrape the 1Iesh side with a blunt knife and rub with pumice stone 
and the hands. -Mrs. K. , of - . 

PAINTING SHEET IRoN .-Query 18, March 1 6.-Let J. C. try 
asphaltum varnish on his sheet iron smoke stack.-V. S. V. , o C O .  

To DESTROY ANTS.-Take of flowers of , brimstone, half a 
ponnd an i potash, four ounces. Set in an earthen pan over the Ilre till 
dissolved and united ; then pulverize and make, with water, a strollJ so · 
lution and sprinkle where the ants freqllent. -F. 

IGNITION OF STEEL FILINGS.-A. M.,  of Oregon .-The fact 
you mention i. a familiar and convincing mustration of the nature of  
combustion . Steel in a masS  Is a very incombustible substance, but, reo 
duced to a line powder and sprinkled so' as to allow a large proportion ot 
the oxygen of atmospheric air to each granule, it burns readily. The ex­
p eriment is a goo d  illustration of the increase of chemic.1 action secured 
by pulvcrlzlng materials. 

EYE S'roNE .-A friend gave me an eye stone, and said it 
was a common article in the drug market, sud used · for removing dust, 
etc . ,  from the eye .  It looks on one side I lko a bivalve shell, but is plane 
on the other side. Is there such 8 thing kno,wn In the market ? F. M. 
E. , of Mo. -Answer : Yes . It Is taken from the head of a fre,h water 
crab . 

COLORING [SHELLS .-Query S, March 16.-Dissolve a little 
lac dye in .. solution of chloride of tin ; and having made the shell s tho­
roughly clean , dip them in this preparation until they are of the desired 
color. The dy e should be allowed to stond (first after bo!llng) to allow 

(, of any settlement.-E .  H. H. , of Mass. 

RAiLROAD ACCID ENTS.-P. B. P., of Pa.-The device you 
send is not new, and the very great expense attending Its use has pre­
vented its general adoption. 

BRASS COLORED PAINT.-O. W. V., query 9, March 16, will 
will lind copper bronze varnish as near to a brass colored point as any­
thing he can.get • •  D. G. P., of Ill. 

PIN SPOTS IN STEEL .-Let H. M. H.,  query 23, page 1 85, get 
a smaU iron box with " sll ding top to it, fill it with pulverized charcoal, 
and imbed his pieces of steel In It, put In the top, and lute with fire clay. 
Heat It In a slow 1Ire to a red heat, then take out and let It cool off. -J. 
H. , of Md.  

GAS IN WELLS.- .Being much troubled some time ago with 
a foul well, down which it was n ecessary to send men to repair a pump, 
all other remedies having failed,  I found the follo wing treatment a per­
fect success : Having attached one end ot' a common hydrant hose to a 
steam boiler, I ran the other nearly down to the water, and blew the well 
full of steam . It soon condensed, with the aid of  a l ittle water sprinkled 
down, and having displaced (or perhaps absorbed) the c arbonic aCid, the 
air was perfectly purilled. In the absence of a steam bOiler, probably as 
good an effect would be produced by forCing air down through the hose, 
.... lth a common force pump or otherwlse. -O. S. , of N. J .  

BLOWING OUT BOILER .-D. & N., query 2 1 ,  March 9 ,  had 
better let the water cool in their bOiler, and then let it out and wash with 
cold water. Query SO : They will see that it Is not rigbt , to  wash a hot 
boller with cooler water. ' The cousequencesmight be fracture by Irregu. 
lar contraction. -S. F. , of Pa. 

ANTS AND Mor.ES.-Query 20, March 9.-For ants , place a 
fresh meat bone where the ants can get at It, and they will Ilock to It in 
l arge numb er::!. When they are on it, dip it in hot wat�r ; repeat it a few 
times and the ants w!ll have disappeared. For moles, dig a hole Ilke a 
post hole across one of the mole holes, and in the bottom, placc some rags 
previously dipped In sulphur. Set lire to them, and, when once well  on 
Ilre, cover up close with a board, and the mole hole acts as a pipe. The 
mole leaves. -A. M. , of Ky. 

PREPARATION OF NITROGEN.-Professor A. W. Hoffmann , of 
Berlin, recommends the use of nitrite o f  ,ammonia for the preparation of 
nitrogen gas. It is only necessary to 

'
heat this salt when It is decomposed 

Into nitrogen and water, thus : 
NH4N02 = 2H20+2N. 

The nitrite of ammonl� Is very ea ,  l Iy prepared from nitrite of potassium 
and chloride of  ammonium. The nitrogen prepared in this way Is very 
nearly pure, the only contamination being a little nitrous oxi de,  a gas 
very soluble In cold water . . -E . J. H . ,  of -. 

TEST FOR NITRIC ACID.-P. C. H., No., 19.-The most deli­
cate test Is brucine, which is said to Indicate one part of nitric acid In 
100.0UO. One p art of brucine is dissolved In 1,000 parts of water. To half 
a drop of the solution to b e  tested, add one or two drops of the, brucine 
solution, and from one to Ilve drops concentrated sulphuric acid. Sul­
phate of auUln will detect one part of n itric acid in I,OUO parts of water. 
To the solution to be tested, add two drops sulphate of anilln and from 
two to six drops concentrated sulphuric acid. The ordinary labm atory 
test is to place, ln the test tube containing the solution,  a crystal of cop­
peras or sulphate of the protoxide of iron. One o r  two drops of strong 
sulphuric acid are then allowed to run down the side of the test tube to 
the bottom of the liquid ; and this sets free the nitric aCid, an d this in 
turn oxidizes the iron, forming a dark brown ring or zone.-E. J. H . ,  of-. 

ELASTIC CE:ta:ENT.-No. 10, March 16.-Dissolve one d ram of 
gutta percha In one ounce or more 01 bisulphlde of carbon,  so as to make 
a Iluld that will easily pas. through c09,rse IIltering paper. After Illter­
ing, add about IIfteen grains of pure india rubber,  and let it dissolve ; or ,  
when it has  become soft and gelatinous, quickly rub the whole smooth 
with a p alette knife o n  a slab . Paint four or more coats of this Tarnish 
over and around the hole in YOllr bag, allowlpg each coat to dry b efore 
the application of the next. Treat a piece of Ilne strong calico I n  the 
same way. The last coat on each should b e  pretty thick, and when near. 
Iy dry, apply the patch to the bag, and press evenly and quite IIrmly toge. 
ther. When at last the whole Is supposed t o  b e  dry, press with a warm 
Iron, and then paint the surface of t h e  new piece with a coat or two. If 
nicely done, YOllr bag wlll be as s trong as ever . Chloroform may be 
used in plac� of the bisulphide. -E. H. H. , of Mass. 

FLUiD AND LIQUID.-No. 2, March 16.-These are practi­

' c ally synonymous terms, and I w..,ld venture the following dellnl­
tions, even if they appear far fetched : Liquid, a form of matter allowing 
o f  perfect mobility o f p articles or atoms . Fluid : a term whereby we may 
Imagine the perfect mobility of the particles of matter not ordinarily vis­
ible. Thus we speak of water as a liquid. But carbonic acid gas we 
might speak of as a gaseous Iluld, since in pouring it from one vessel t o  
another, it m a y ,  under certain arrangements, be s e e n  to fl o w ,  a n d  c o m  .. 
port Itself much In the same manner as when pouring water. Lts p arti­
cles 9,re perfectly mobile.  We speak metaphoricallv of the electric Iluld, 
as the term there again conveys to the mind the impreSSion of mobility , 
and thus Its condition in p aSSing alo n g  or through a wire. This I give 
as a popular illustration, not that such a theory is by any means correct. 
E . H. H . ,  of Mass. 

CLEANING DISCOLORED GLASs . -Query 16, March 1 6 .-1 
have frequently cleaned glass that appeared smoky, when soap, .turp en­
tine, alcohol, or scouring with whit ing wonld make no impression on It,  
by applying dilute nitric acld. -W. G. B., of Mich. 

FAST COLORs.-Query 8, No. 12.-A dye of Iogwood an 
blue vitriol is made fast by wringing out the goods in a solution of blue 
vitriol and then plunging in a hot solution of logwood. After sufficient 
coloring, dry and air the goods one day ; wash them in soapsuds untll lit­
tie color escapes ; then immerse in cold urine and bring to a boil, leaVing 
the goods to cool in the urine. Remove and wash thoroughly in soap. 
suds, rinsing in clear cold water. It is of the utmost importance that th 
goods be absolutely clean before calOl'log commences. -W. D. P . , at 
Wis. 

Declined. 
Communications upon tl!6followlng 8ubjects ltave been recelvea and .",am/nea 

by tlte Ed.itor,but tMir publication i8 re8pectfully declined: 

SPECIAL NO TF-.- Tlti. eolutr.n i8 de8illnedjO'l' the general inter68t and in­
Blructlon 01 our reader., not for gratuUoUB l'epli68 to questions Of a purelll 

IrUBine88 0'1' per80nal .. ..ature. We will publislt suclt inquiries, ltowever, 

wilen paidfor as advertiSements cu 1 'UO a line, under tlte Iteaa of . .  iJu8in888 

ana Personal. 

ALL reference to back number8 must be b1J 'Dolume ana flaae. ANTS AND MOLES.-T. M. G. should drop one or two casto r  ATMOSPHERIC ELECTRICITY.-G. W. 
oil beans in their holes, and he will then get rid of them. -K. , of M d. BOILEIt EXPLOSIONS.-J. M. H. 

D. M., of Mich.-We think the specimen sent is what is ELASTIC CEMENT.-W .  M. S . ,  query 10.  March 16,  can mend 
called chrome iron, ma.de from the ore known as spiegeleisen. 

C. A., of Mass.-A body floating in a stream moves with the 
mean velocity o f  that part of the section of the current o ccupied by the 
submerged p.;ntion. 

'V. B. W., of Mo.-Judging from your' description , your 
b oiler furnace Is all right. What is meant by,furnaces out of sbape.  in 
boiler reports, Is that such furnaces as are made of iron, in the t oiler and 
forming a pal t thereof, are distorted. 

W. H. 'Y., of Conn.-You can use the differential screw for 
the purpose named ; will pllbllsh your other query. 

G. N. L., of -.-Your theory of vibrating flames is corrobo­
rateil by modern resear.h . Consult Tyndall's Lectures on Sound . 

E.A. L.,  of -.-Water has been proved to be more compress­
ble than some solids. Its density increasing, therefore, as the depth in­
creases, there is  a theoretlc"l depth at which water wonld become as 
dense as, say, fron, and at which, therefore, iron would cease to sink. 
Practlcally, howeVer, It Is probable that there is no depth In the ocean to 
which any known solid that sinks at the surface will not descend. This 
answers your other queries. 

T. B., of N. J.-Your plan for balloon propulsion by inclined 
jlo ats Is old ; it has been tried and found wanting. 

his gas bag by putting on a patch with a solution of rubber in blsulphide 
of carbon. -D .  G. P. , ot Ill. 

PAINTING IRON BATH TUB.-If C. A. H.,  query 1 5, March 16,  
wlli mix his paint to a proper consistency with best coachmaker's j apan 
" arnish , it wlll give him satisfaction. For white lead paint, use half tur­
pentlne and half co.chmaker's j ap an. It will not darken much. Vene­
tian red is bestf ol' a IIl'st coat, for any color but whlte. -P. D. W. , o f - .  

O. E., of La .-We hardly think there would be danger of ex­
plosion from pulverl"'ng chlorate of potash on clear white paper by roll. 
it with a bottle. Should there be, however, a small fragment of c am­
phor, sulphur, phosphorus, resin, e tc. , upop. the paper or bottle, you 
might produce au explosion. Violent friction will sometimes explode 
chlorate of p otash, without the contact of  other combustible m aterials. 
In such cases the explosion is not very d angerous, however, a small part 
only exploding, while the remainder dellagrate, and decomposes more 
gradually. We should prefer a mortar and pestle, taking care not to use 
the pestle violently. 

FLUID AND LIQUID.-Query 2, March 16.-To H. W. H. The 
words fluid and liquid are often u,ed synonymously. Water Is both 1Iuld 
and 11quld, but oxygen Is fluid but not 11quld. Both terms apply to those 
substances whose p arts change tb elr relative positions upon the sllghtest 
pressllre. -D .  G. P. , or In. 

CANAL BOAT PROPULSION.­

FORCE.-S. H. T. 

RIFLES.-G. W. T. 

SCIENCE IN THE VOURTS.-ALEX. 
SHAVING WITH PUMICE STONE.-A. K.-R. B. F. 
SMALL Pox CUBE.-J. H. V.-A. M. L. 
SOLAR PHENOMENON.-C. S .  M. 

SPIRITUALISM.-E. G. J. 
THE DAVENPORT BROTHERS.-F. J. I. 
WATER WHEEL TESTS.-S. & S.-L. B. A. 
ANSW]!:RS TO CORRESPONDENTS.-G. vV.-J. E. M.-C. H. W 

-J. T. B.-L. H. & Co.-L. H. S.-P. D. W.-J. F. A.­
J. G. W.-G. A. B.-C. T .  T .-D . H. B.-J. L.-C. G.­
H. F. R.-J. L. G.-G. & H.-T . H. J.-A. H. N. 

NOTES AND QUERIES .-J . A. Y.-S. T. W.-J. D.-C. L.-B 
-P.-M. C. W.-N. Y.-G. E. P.-S. H. S.-M. P. B.­
D. H. B.-P. C.-J. D. J.-J. H. P .-M. S.-C. W. A.­
T. V.-Q.-J. G.-F. M. G.-:-T. H. J .-R. H.-J. K .  C.­
M. A. R.-W. L. H,-A. H. B.-B . F. A.-W. M. D, 

© 1872 SCIENTIFIC AMERICAN, INC



234 

Onder' lAl8 l&eadfflg we sAaR publi8h tD66kl1l ROtea Q/ BOfM Q/ Uk! more promi. 
tum !lome and forea01& Ibatents. 

ATJIIO�PHBRIO ENGINlCs.-Sllas E. Tuttle, of Evansville, Wls.-Thlslnven­
tlon has for Its object to furnish a simple, convenient, and e:trectlve atmos­
pheric engine, so,  constrncted that a partial vacuum may be formed In the 
cylinder by burnmg the oxygen of the air, causing tile piston to be forced 
forward Into said vacuum to make Its stroke by atmospheric pressure on 
the other side of said piston. The two cylinders are open at one end and 
have numerons holes In the heada at the other ends to allow the air to pass 
through freely. The pistons work air tight In the cylinders. Valves are so 
arranged upon a cross bar, actuated by suitable mechanism, that when one 
of said valves Is opened the other will be closed. A reservoir contains 
alcohol or some e ther suitable Inllammable snbstance which Is led through 
to the Interior of the cylinders near their open ends. Wicks pass throllgh 
the plpeafrom the reaervo1r to, the cylinders. The pipes are provided with 
stop cocks to enable the 1l0w of the Inl1ammable substance through the pipes 
to be regnlated or stopped, as desired. Air pipes, connected with the cylin­
ders, near their open enda, admit air to said cylinders, which are opened and 
closed by the valves so arranged that one will always be opened as the 
other 18 closed. Lamps are placed just belOW the open ends o{the cylinders 
and as close to them as Is possible without havmg the valves In their move·, 
ments,interfere with the lamps. To the valve rod Is attache d a lever, to 
allow the valves to be opened by hand In starting the engine. , By this con­
struction, as each valve Is ollened, the llame from the lamp sets Ilre to the 
wick, which forms a vacuum In the cyUnders as the valves are closed, and 
tile atm9spherlc pressure forces the pistons for ward alterriately, and ,they 
thus keep up a constant motion In the shaft. 

, UPRIGHT PIA No. -Oscar Altenbllrg, of New York clty. -This is  an im­
proved arrangement of the case or frame of an upright planofor ' e, which 
consists In biaging the face plate of the top to the case so that It can be 
folded down, and in providing It with a rib or device for the sup port of the 
music when thus folded down. The object of the Invention Is, Ilrst, to allow 
a convenient and full display of the action and a free escape of the sound 
waves ; also, ready approach to the pins for tuning, and to dispense with 
the uecessity of opening the top of the case, w hich may be used as a sup­
port for various articles. 

' FENOB.-Albert C. Betts, of Troy, N. Y . -Thls Invention consists ot a 
portable wire fenoe formed oflongltudinal parallel lines and vertical pickets, 
the wires being fasteued to the piokets by staples ,  and the pickets being 
placed at ouch distances apart as to prevent the wires from being forced 
apart by animals so as to pass through, and not so near as to interfere w ith 
rolllag the structure thus formed up Into a roll for convenience In carrying 
t from the factory or shop to the place where It Is to be set up, or for re­

moving It from place to place. The wires and pickets , thus arranged and 
connected are made In sections of greater or lesser lengths, according to 
convenience In handling, and secured In position In the lleld by erecting the 
pickets upon the ground and fastening the wires or pivots to posts set per­
JIlanently in the ground, a rod apart or thereabout, the said wires being 
secured by staples, which may be readily pulled out again to release the 
Wires and pickets when the fence Is to be removed. The Inventor proposes 
to secure the wires to the llickets by machinery adapted to secure all the 
wires to one picket at once, the wires, pickets, and staples being fed or sup­
plied to the m achine In regnlar course, and thus to provide this part of the 
Cence for market at a v ery cheap rate, so that the only labor required In the 
Ileld will be the setting oC the posts and securing the, said wires and pickets 
thereto. Stakes driven in the Kround will answer well for the posts, for the 
weight of the wires and pickets Is not such as to require great strength. 

FENOE .-J ohn A . Stone, of Chapel Hill, Texas. -This invention relates to a 
new fence of very simple construction and claimed to be of great strength 
and durability. A series of posts Is secured In the ground at a depth of 
rom eightee� to t wenty· four Inches, and at distances apart about twelve 

inches shorter than the ralls to be used. The rails are placed obliquely 
against the fronts and backs of the posts. and so that the ends of the rails 
between one pair oC posts rest on the ends of the raila between the adjOining 
pairs. After the rails have been placed-say, to about half the hlght of the 
posts-talse posts are, by means of wire bands, tied to the true p osts, against 
tIlat face of each with which the rails are in contact. The false posts reach 
from the ground to the hlght to which the ralls are t o  extend, and serve to 
conllne the latter in their positions . After the false posts have b een secured, 
the relllaining rails are applied. Th�helght of the tonce �a! be cheaply In· 
creased without the use oC rails"by having one or more strands of wire 
stretched between or through the posts. Such wire may, however. be "Is­
pansed with . 

SLEJ).-John K. Reichert. Lancaster, Ohlo. -The Invention consists in 
avoiding the usual mortise in sled runners, which weakens and renders 
them liable to break, by m aking the standards, which support the cross­
pieces of metal, and provldlnK them with a socket at one end and a bifurca· 
tlon at the other. 

FARB Box.-John C. Schooley, New York city. -The p atentee has con­
trived a fare box so constructed that not only the valves which prevent 
escape of the tare shall operate automatically, but the fare itself shall pro­
ceed on its course from the llrst or inspection chamber to a safe deposit 
obamber whenever the box is lowered or suspended by the handle In the 
most natural and easy way. When the box Is again presented lor a fare, the 
valves swing open as betore. 

'
CORN CRIBS OR HOUSEs.-Commodore B.  Clark, Pleasant Grove, Iowa.­

This Invention relates to an improvement in corn cribs or honses, .Intended 

especially for storing and preserving corn iu bulk, and It consists In the pe­
culiar construction of parts when combined In such a manner as to torm a 
crib or house, Irom which the corn can be taken as desired for use with 

the greates t facility, and which shall serve to exclude botlt rain and snow, 
and n01<ious or destructive vermin or animal s, and yet permit a thorough 
circulation of air through the body of corn. 

CARTRIDGB Box .-John M!ller,U. S. A. ,Lextngton,Ky. -The invention con­

eiSts In the peculiar construction and arrangement of parts In a cartridge box 

whereby 40 rounds may be carried with convenience, and 50 In case ot emer­

gericy. while ready access is alwavs afforded to the single cartridges, and 

tbe rattle of screw driver against box Is preveuted by secnrlng It within the 

box. This Improvement seems to possess decided advantages over its pre­

decessors, and will doubtless be appreoiated by th,ose acquainted with mil­

Itary accoutrements. 

FENOB.-John McKnight, of Romulus, N. Y. -Thls is " ne w  arrangement 

of the supports and fastening devA.ces of a rence, which has for 1t8 object to 
facilitate th" lluttlng together of p arts and their transportation, and 

thereby to reduce the oxpense of putting up a fence. The Invention con· 

Bists in the application to the fence llosts of elbow supports tor the panels, 

and in their comllinatlon with a face post and bolt for holding the llanels in' 

contact with the posts . The posts of the fenee are Ilrmly secured in the 

ground. The panelS are made In suitable style and of the necessary or de­

sired lengths. To the lower part of each post Is fastened , by a bolt or pin, 

the upright part of an elbow piece or angle iron. The horizontal p art of the 

angle iron has an aperture for the recepti,n of the tenon formed at the 

lower end 01 a Calse post or face piece. From the upper part of each post 

projMtS a horizontal bolt or pin, througb, Ii. slot In th� upper part of the 

face piece, The ends of the panels are placed upon the angle Irons either so 

as to overlap or abut against each other, and are then conllned to the posts 
by the face pieces. Forked plates are slipped over the boits in front of the 
lace plates to prevent the bolt heads lrom cutting into the wood. 

TOOL HANDLE FASTBNING.-Alanson R. Sweat, of Harlan, Iowa, assignor 

to himself and B. B. Mastick, of same place. -The object of this invention 
s to provide ready and convenient means for fastening axes, hatchets, 

hammers, and slmllar tools on to h andles. so that such tools m ay be readily 
removed In case of fallure, and so that the handle itself will be 
greatly strengthened thereby. It consists In a combined key and wedge 
attached to a head plate. The handle Is Iltted to the eye of the aX or 
other too\ ln the ordinary manner, except that the handle shank Is made 
nal'l'ower so tllat II space Is left at tIie bllek of the eye for the key, The key 

J dtutifit jmttitau. 
the wedge, and the head plato are made in a ,iIIgle piece of metal, and may 
be forged or swaged and made oCmalleable iron or o;her metal. The end of 
the handle is spl1t In the ordinary manner, and the, wedge is driven into the 
split with the key at the back of the handle. The key projects througll the 

• eye, which forms a support to the handle and allows the key alld wedge to 
be driven out with ease. By this method the handle and ax or other tool is 
readily separated, ana the handle may bp changed from one tool to another 
as may be found convenient . 
BUOKLE .-Robert F. Russel, of Hazleton, Pa.-Tbis Invention relates to 
buckles for harness and other purposes, wh�re the ordinary tougue buckle 
cannot be used without annoyance or trouble. It consists in a metallic 
loop, and a slide, and a ring, constructed, combined, and arranged in a 
pecnllar manner. The adjustment Is made by pressing the end oC the loop' 
inward, thereby detaching a stop from the slide, and then Blipping the slide 
from the loop, which allows the strap to be adjusted as may be desired. 
When the strap has been adj usted, the slide Is slipped back toward the ring 
and Is caught by a stop lug. The inventor does not limit or conllne himself 
to the precise form or arrangement of the parts described, nor to any par , 
ticular use or pupose for the buckle, but designs it for all the purposes for 
which It may be adapted. 

GATE.-WilUam Ho' Phillips, of Staunton ,  ind.-As a vehicle approaches 
this gate, the driver guides the horses in such a way that the wheels may 
strike against the erect cranks and force them down. This Opt rates 
mechanism to open the gate, and, at the same time, raises other crankS into 
an eroct position , so that tile driver, by gniding the horses so that the wheeis 
of the vehicle may strike the erect cranks at the other side oC the gate, may 
thus close the gate and, at the same time, raise the Ilrst named cranka ready 
for the next vehicle in whichever direction it m ay be moving. 

WATER WHBEL .-Vincent M. Baker, of Preston, Minn. -This invention 
relates to an improvement in gates and gate mechanism for water wheels ; 
and has for Its object, by the Improved arrangement, to gain larger sp aces 
for water entrance and avoid unnecessary friction . The invention .consists 
In Sinking the gate rings, In a new form of llanged gates, and mode of con­
necting them, In such manner that the greatest pressure of water shall be 
on the Inner end of the gate. This causes It to open and close more e.slly 
than It would If the pivots were placed In the center. The greatest pre.sure 
of water, being on the Inner ends of the gates when closed, helps to open 
them, and the draft oC water around tJbe wheel when they are open helps to 
close them . Balls may be placed in a recess for the lower gate rlnl{, to rest 
oJ!, by which the gate move more 'easily. Two balls may be placed b ack of 
the segment that moves the gate�rings, to remove the friction by hOisting. 
The gate tllUS made with straight Inner face, beveled Inner end, curved 
outer end, and with a llange at top and bottom, is claimed to be superior 
to other gates . On the straight inner face the water Is conducted to the 
wheel In a straight line ; hence less frietlon than there would be if said 
face was ourved. Leakage is prevented by the llanges covering thn j oints 
between the rings and case when the;gates are closed. 

OYST"II ST"AJIIBR.-Wllliam A. Jone_ , Erie, Pa. -Thls Is an ' improved 
steamer for steaming oysters, enabling the juice from the oysters to be pre­
served, so that It m ay be put back upon them when served. The steamer is 
made to be placed in the griddle hole of the stove or range , like an ordinary 
kettle. It supports a vessel inclosed in another vessel which rests on an 
annular support. Below Is a support for a vessel to catch the juice. A per­
forated pl ate receiYes the oysters to be steamed. A funnel shaped band 
conducts the j uice from the oysters to a dish to preserve It, so that It may 
be poured back upon the oysters when, served. The parts may be made 
large, 80 .s to contain a " y  desired n\lmber of sets of the attachments for use 
In hotels, saloons, etc. , where ,everal dishes of steamed oysters may be 
wanted at a time. 

TRUs�. -Edmund P. BannIng. Jr. , New York City, assignor to .. Banning 
Truss and Brace Comp�ny," of same place. -Thls Innntion relates to a new 
manner of secnring the pad of a truss to the supporting plate, wiLh the object 
of Insuring slabUlty of the pad during the motion of the body. It consists In 
the combination of a double slotted abdominal plate and a single longitudi­
nally slotted hernia pad, held loosely together by set screws, thereby admit­
ting of a rotary motion of the pad. The body of the patient is thereby cna­
bled full freedom of motion, and will not eIlsplace the pad. This improve­
ment is claimed to be of vast import .. nce. It Is maintained that It produces 
an absolute closure of the rupture, where, heretofore. with the ordinary 
trusses, every motion of' the body, nearly, was followed by a greater or less 
dislocation of the pads. 

BAOK l'lRAOEs.-Edmund P. Banning, Jr. ,  New York city, assignor to 
.. Ba,nlng Truss and Brace Company," of same place. -Thlll invention con­
sists in a new arrangement of parts, more particularly In the method of the 
adjustable application of an up and down adjustable and partly llexlble ful. 
crum for 'a back brace. The back bone braee Is made of a llat spring of 
proper length, width, and thlckne,s, and sul!lclently powerful Cor the pur­
poses to which it is to be applied. The sprlnlf is Inclosed in a sheath or cov­
ering oC suitable fabric. Its upper end carries a pivoted transverse piece 
of plate, to the ends of which the upper parts of the shonlder straps are 
secured. The lower ends of these shoulder straps are secured by links, or 
otherwise, to a short strap proJectinlf from the sheath, or directly to said 
sheath . The straps contain bUCkles. or eqnivalent devices, for being 
lengthened or shortened, according to the llgnre of the patient. The nuper 
plates, being pivoted, allow free side motion to the body without a:trectlng 

'the position of the spring. To the lower end of the spring is pivoted another 
transverse pieoe or plate, to Which the body belt Is connected. The pivoting 
of the piece offers the same advantage as that oC the upper plates. The ful· 
crum 01 the brace Is formed by two small metallic pads or plates, which are , 
by more or less llexlble j ol nts, secured by a transverse bar that slides on the 
spring. By means of a plate, secured or bolted to the transverse bar, the 
latter is transformed into a sleeve that embraces the sprlnlf,and can be verti­
cally adjusted thereon. The pads can therefore be set up or down at wlll to 
llt the smali of the back of the patient. 

UTERINE SUPPORT"R.-Edmund P. Banninll", Jr. , New York city, assignor 
to " B anning Truss and Brace Company," oC same place. -The obj ect of thl. 
invention Is to c.mstruct a uterine support which will be light, cleanly, and 
under the complete control of the wearer. and which can be used in caseS of 
anteversion, retroversion, or to relieve the bladder from all pressure by the 
displacement of the womb, by a reversal of the concave tip . The lnventlon 
conSists, llrst, In making the stem and spring of one V shaped wire, which, 
at Its outer end, Is adjustably connected with the supporting b1"ace, while its 
inner end sustains a tip of suitable material for the support of the uteruil' or 
for lts lateral displacement, this tip being concave. and by its reversal m ade 
adjustable for both ante and retroversion. The Invention also consists In 
the use of a peculiar concave shaped tip, to be used In cases of anteversion. 

VELOOIP"DE .-Davld Martin, Harrlsburgh, Pa.-ThiS Invent!on con sists 
of an arrangement oC propelllng and steering apparatus for operating a four 
wheeled carriage by using both hands and feei. The four wheels have each 
a separate cranked axle, having two bearings Inside the wheels upon the 
top oi a T headed vertical arm. of a connecting bar or auxillary axle, 
cranked downward to mount the connecting beam and operating gear as 
low as possible. The connecting be am Is rigidly attached to the hind anxll­
iary axle, and to the front one by a saddle, llfth wheels, and a king bolt. 
The front cranked axles are each connected to a hand lever, pivoted on the 
top of a standard, s olpported on the auxlllary axles, and rising to a suitable 
hight for being worked by hand by a person In a standing position, or nearly 
so. above the connecting bar. The double acting connections Will, it is be­
lieved, cause a more uniform action of the force on the crank than a single 
connection will. The hind crank axles are connected to the cr ' nked treadles, 
pivoted to the connecting beam by llnks, ,and the treadles extend forward 
nnder the seat, and a little in lront of It where they have each a foot piece, 
mounted on a pivot, with a spring under It conveniently for being acted 
upon by the feet oC the operator, partly slttinlr on the seat and partly stand· 
Ing on the treadles, and at the same time working the hand levers. The 
carriage Is guided by mechanism, actuated by an osclllatory movement of 
the body. It Is believed that 'a carriage constructed and operated on tbis 
plan, by which both the pQ.Wer of the legs and arms can be applied, being 
made light and with large wheels, may be propelled at a high rate of speed. 

FIRE ESOAPE LADD]llR.-Garl Gustav Bllttkerelt, Toledo, Iowa.-Thls lad­
der Is composed oC U shaped D).etallie sections, so connected that each side 
bar ot one section embraees or III coiled around the side bars of the nellt, which 
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thus allom the ladder t o  be pa�ked i n  a amall space o r  extended w ith gre a t  
facility. T h e  sections a r e  connocte,d so t,h e y  c a n  s U d e  on o n e  another, and be 
contracted into II small 6pace,and a longladder can be preserved in a box close 
to a window to be thrown out when needed. The rounds of the ladder are the 
m iddle parts oC the �ectlons, and may be enlarged, If desired ,  hy havi�g 
plat , s  or steps secllred to them . The ends of each section, coiled around the 
upright parts of the next section below, may be extended out laterally, to 
form braces against and keep the ladder It desired distan ce from the wall. 
The ladder, if used as a llre esoape, can be ouspended by a pin from the Inner 
stde oC the window. This pin may be readily drawn out, after the ladder 
has been used, by pulling on a cord which Is suspended from it. Then, by an 
extension rod, the ladder may be held up ,to another wladow to a6sist In the 
escape of otllel'1l. 

LADDB", -George W. Wlllis, of Atcilison, K ansas. -Tbls Invention reo 
lates to improvement in the cl�ss ofladders which are provided Wltll an ex­
tensible foot or leg. whereby they are adapted to stand upon Inclined or un· 
even surfaces. The lower end of one of the Side bars of the ladl!ler Is sawu 
o:tr, so as to make it shorter than the other. A rod or bar, which may b e  
made tubular, i f  deSired, to combine lightness with strength h a s  upon I t  a 
foot, which may be the pieoe sawn !rem the side bar .  The rod p asses 
through and warks up and down in ke epers attached to the side of the short­
er side bar.  The rod has a knob or handle formed upon or attached to its 
upper end for convenience In raising or lowering It. U pon the outer Side 
of the rod are formed teeth upon which a pawl takes hold to hold the said 
rod securely in any position In which It may be moved. The p awl Is pivoted 
to lugs formed upon the keeper, and its engaging end Is held against the 
teeth of the rod by a spring. The rod may be kept from turning upon the 
side bar by llanges or wings attached to It. By this constructiou the ladder 
can be readily adjusted t o  stand firmly upon an uneven or inclined surface. 

GOVERNoR. -John S. W" rren, of FIshkill- on,the-Hudao n ,  N .  Y. -B alls 
and links move a collar vertically In the governor shaft In the usual way . 
The collar carries a sleeve which revolves with the governor shaft. To the 
upper and lower ends of this sleeve are keyed bevel lrictlon gears which 
act UpOIl a bevel friction gear on the end of a horizontal shaft which con­
trols tlte water wheel gate. When the speed Is accelerated, the lower frlc­
-1;lon lrCar acts to close the gate, and when the speed slackens, the upper one 
opens the Kate. When the speea ls at the proper rate. neither gear acts . 

MINERS' BOOTS AND SHon. -George Latham and John Burton, oi J eddo, 
Pa. -The miner Is compelled to work much on his knees, and to UP. on his 
side during the process of working veins of coal. The toe and the sides of 
his shoes and boots, It not specially protected, soon wear out. Much of the 
time tlte miner Is compelled to st and in water which holds minerai sub . 
stances In solution, which are very destructive to leather . Boots and shoes 
for such hard service, to be dnrable, must be made dl:trerent from those for 
ordinary wear. To accomplish this the Inventors re-Inforce the toe by a 
piece of strong leather sewed with the upper securely to the sole. This 
piece reaches up over the toe two inches, and extends back on each Side, 
with diminished width , not le.s than one Inch, except at termination, and Is 
strongly secured to the upper. A re- Inforce counter piece oC 60le leather 
at the heel Is sewed with the counter to the heel, extending up In the mid 
die of the heel three inches, more or leps, and secured to the counter . A 
metallic plate Is riveted to the counter piece an d to the upper over the 
sewing, which not only makes the connection of the two parts strong, but 
protects the parts from wear when the miner lies on his Side, as he frequent­
ly does In working veins ot coal. The oounter extends In a single piece 
around the heel, and is sewed and protected by the plate on each side 
With shges and boots constrncted in this m annor, It Is claimed, the miner 
much better prepared for the hard labor which he performs than with oot 
gear of the ordinary construction. 

SPRING BED BOTToJII.-Warret Owen and Stephen Harter, of Pierceto n ,  
Ind.-This Invention h a s  for its object to furnish a n  improved spring bed 
bottom. simple, comfortable, and not Uable to get out of order, and so con­
structed "s to be level when supporting the weight of the sleep ers, and to 
tend to rise somewhat in the oenter when the weight Is removed, and thus 
give the bed an appearance of being fnll. It Is tormed by a combination of 
side bars, wedges, longitudinal slats, cross bars, wires, or equivalent con ­
nections and short longitudinal bars with each other, by which the above 
named advantages are secured. 

GIRDRR FOR RAILWAYS.-Rlchard M. Upjohn, of New York clty. -Thls 
Invention relates to a new form of girders and supports Cor elefatea and 
other railway tracks . Inverted T bebms and channel beams are used, and 
formed of wrou�ht Iron, steel, or any other suitable meta! . The channel 
beams may orm one or more stories, aceording to the purpose or use which 
the girder is to subserve, and are placed on opposite sides of the vertical 
part of the T beams, so that the lower llanges of the ch annel beams rest on 
,and are bolted to the base of the T beams, while their upper llanges are 
bolted to those of the beams 'resting on them, and so on. The several o p ­
pOSite channel beams are bolted together throngh the verti cal part of the 
T beam, so that all are llrmly bouL d together . The girder thus formed may 
De used In all pOSitions, from a vertical to a horizontal. and for any purpose 
for which girders are employed, the size and weight of parts being varied 
to suit the conditions '  oC location, etc. The girder Is, however, speCially 
adap,ted to lorm a support Cor the track of an elevated railway. In adapt­
ing it -to this use, the vertical part of the T beam Is extended above the 
channel beams, so as to form a ridge, and an inverted U shaped rail Is la!d 
or lltted on the same. and Is  bolted to the channel beams aud the T beam In 
a suitable manner. The usual provision of sl ats is made in each length of 
girder, to permit the bolts to slide, for the expansion and, contraction of th e 
beams. Iron plates or tarred felt, sheet lead, or any other suitable materi­
al. for the purpose 01 preventing the transmission of sound from the girder 
when cars are pas ' Ing over the track, may be used. ' 

FUNNEL ATTAOHlIENT FOR LIQUID MEASUhE8. -Corne11us C. J adwin, of 
Honesdale, Pa.-The inventor constructs liquid measures with a funnel in­
stead of the ordinary lip, so that Introducing the nozzle into the mouth of a 
j ug, can, or bottle, the latter may be Illled conveniently without employing 
the common funnel, which Is usually more or less covered with llulds 01 
previ'lus delivery, and is 11kely to soil the hands. The Improvement will be 
found specially adapted to measuring vessels for molasses, oilS, varnishes 
etc . 

BOAT DETAOIDNG APPARATUS.-Ghrlstian Quaritius, of Can arsie, N. Y . ­
This Invention consists Of a detachable connection of t h e  hOisting and low. 
erlng pulley block taCkle w ith the boat and stop chains In C01lnection with 
the detaching bolts lor pulling them out whe,. the boat strikes the water, or 
just before, and a drnm with a friction brake in the boat, whereon the bight 
Of the " tall " ;rope between the pulley tackle Is wound for p aying off there­
from sumcleut r0pe, under the control of one In the boat , to let It down by 
the trlction brake. It is claimed that this arrangement has the advantage 
of being entirely under the control of the person In the boat, and the ro pe 
pays out alike for both ends, of necessity, So that there is 11 0 danger of either 
end falling before the other. Also, that the complete detachment of the 
boat Is Insured. This Invention has been patented In several countries In 
Europe, and is highly commended for safety and simpUcJty of operation. 

BOB SLED.-John Wampach, of Shakopee, Minn . -The tongUe and the 
Iront beam 01 the forward bob sled are connected together by a ch ain, the 
object of which is to apply the draft directly to the beam instead of througlt 
the runners, as heretoCore, and to do it In such manner as to allow the ruu­
ners to vibrate freely a. much as required without twisting or cramping the 
connecting device, as It would be If a rod or any rigidly arranged connec· 
tion was used. The reach which connects the two bolsters is made In two 
parts j ointed together, '0 that they may work vertical ly and horizontally , 
to allow the bobs to work more freely In running over un even ground. , T  
bars are used to strengthen the connection of the k n e e  posts w i t  j th 
braces and for further strengthening the knees in the lengthwise direcnen 
of the sleds. In which they are exposed to very great straills. 

MAOHINB FOR CUTTING STAVEs.-Adam Cook,  of St. Clair Borough , P a ,  
-ThIs invention consists in t h e  adaptation of a n  Improved cutter to stave 
maChines, by which better mean' for adjusting the hlght of the cutter and 
securing it in place are attained. There has also been made an improve­
ment In the method of holding the plate which carries the guides to the 
frame so that this plate may be adjusted nearer to the cutter as the guides 
wear away. This mode oC securing the cutter also admits of lts more ready 
removal than the common mode does. 
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HEATING STOVE. -WlJliam H. Lancton. oC·Prlnceton. Canada. -Thls in· 

vention consists of a combination of an Int�rl<ir · lIre sbell and a damper 
with that class of stoves comprised mainly of Ii horizontal elliptical 
shell with Its major axis In a vertical plane. Iii ' sneh Ulanner as Is claimed 
to greatly economize the heat. It also consists of " novel BlTangement of 
ventilating damper. Tile stove Is composed ot two end plates of C8IIt Iron. 
ot an oval form. the front one having an extension forming a hearth and 
ash pit. and near the bottom of the hinder one Is an opening for " ventlla' 
tlng damper. and also for removing any ashes which may be deposited with · 
In the hot air space. On the Inner side of these plates. near their edges, a 
groove Is formed In th e casing to receive the outer shell. which Is made of 
Russia or other suitabl e sheet Iron. Within the latter there is auother par· 
allel groove.extendlng about three fourths the distance arouud the stove. t o  
receive the Inner shell or lire plate. T b e  space between the shells. which is 
called the :liame :liue. Is ' about two Inches. more or less.  The Inner sl)ell or 
:lire plate commences abont the center, ' vertically. of one side. and . curving 
downward under the :lire chamber. upward along .the oppOSite side . terml· 
n ates at the center of the toP. where It Is made. by me'ans of a shari> reveroe 

. curve. to touch the outer shell. and also to divide the pipe ' hole Into two 
equal PBl'ts. A sellllcircular damper Is ' placed here. with ItB crank shaft 
lyiog parallel with and touching the top 'of the lire plate. outside the pipe. 
This damper. turned In one IIlrectlon. closes the direct communication be· 
tween the lire chamber and smoke pipe. and forces nle :liame Into the :liame 
llne and around the shell. When turned In the other direction. such connec· 
tlon Is direct. and a strong dr.aft Is obtain ed for kindling the llre or quick· 
enlng the combustion. The ventilating damper Is cast upon a shoe which 
llts the curve of the shell. on Which n rests. and keeps the damper In posl. 
tion. 

FERTILIZER.-Jame& Fox and Andrew Fox. of Avoca, N. Y.-An ordl· 
nary farm wagon has one of the wheels provided with a belt rim. A long 
hopper or trough. such as commonly employed on machlnel')' for sowing 
plaster. Is provided with an agitator. a pnlley for driving It by a crank. said 

pulley belngZworked by a belt.driven by the rim of the wagon wheel.and the 
crank being connected with said pulley by means of a disk and a shaft • . The 
trongh Is snspended from the box of the wagon at the under side between 
the wheels transversely by means of balls. hooked rods and a cross bar. 
resting on the toP. and extending across It and beyond · tbe sides at each 
end . The hooked rods pass up through holes In the cross bar. and are h eld 
by nuts at the top . The trough Is provided with pieces on the toP. to be 
held liP snugly against the bottom. for steadying It ; or tho said pieces may 
rise Ill' between or outside of the side boards. close to them. as preferred. 
In addition to the central vertical rods of the agitator. bent :V shaped rods 
work near the surface of the side. of the hopper to prevent the plaster 
clogging them ; the said ends being connected to the said sides at the upper 
ends. and opel"llted by suitable mechanism. The trongh Is provided 'wlth & 
Slide at the bottom for regulating the feed. said slide being provided with 
screws for working It. 

WINDOW SASR SUPPORTER.-Ralph L. Young. of Topeka. Kansas.-The 
window frame has boxes on each side . Spiral springs are securely attached 
to the frame at the top of the boxes lit their upper ends. and to guide blocks 
lit their lower ends. The Inner portion of the boxes Is slotted. and a portion 
of each of the blocks projects through the Inner portion of the boxes and 
Into the sash grooves . This portion engages with the s.shes by entering a 
recess or cavity therein. The outer portion of the boxes Is grooved. and the 
blocks have shoulders by which they are kept In the slots and &Tooves as the 
sashes are worked up and down. This arrangement Is vel')' simple and 
cheaply made. The springs are Claimed to be much more durable than 
cords. and they work noiselessly. 
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C ompound, deodorizing and fertilizing. J. M .. Loewen.teln . . . . . . . . . . 124.901 
Compound for hardening bar Iron. F. E. Blake . . . . . .  : . . . .. . . . . . . . . . . . . . .  125.009 
C ooking apparatus. back log boller lor ranges and otller. B. Hunter. 124,899 
Cord. double stretching strands of bandinK. T. Unsworth . . . . . . . . . . . . .  124.99S 
C orset. chlldren·s. Emery and Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.991 

Corset. skirt supporting. L. H. Foy. {reissue) . . . . . . . . . . . . . . . . . . . . . . . . . .  4.831 
Crlb. com • .c. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.021 
Crib. chlldren·s. D. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  124.984 
Crib. folding. A. J . Bettrldge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,8'17 
Cnltlvator. C. Warner . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . .  124,922 
Cnltlvator. J.  W . Spangler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  125,093 
Cultivator. cotton. N. F. Sandelln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.08'l 
Cultivator and potato digger. J.  G. Lacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.06'1 
Derrick. il. S. Blood . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,8'l8 
Digger. potato. W. Starkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 125.094 
Dou,l(h mlxer. A. E. Mnth . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  125,072 
Drawing board .  L .  F. Schwenkel . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . 125.089 
Dredging machine, sand. J. T. OIarkson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,088 
Dress goods holder. A. S. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.9-11l 
Dl')'er. Foote aBd Smlth . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,9« 
Dl')'er. lumber. E. J. Sumner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.093 
Drying frnlts. etc • •  F. H. Smith. (reissue) . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,884 
Electric belt for the body. J. E. B azault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,006 
Electromagnetic apparatus. J. W. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.0'13 
Elevator. M. Hanford. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.952 
Engine. reclprocatlllR steam. Shepherd and Clark , . . .. .  � . . . . . . . . . . . . . . 124.980 
Engines. Talve for steam. j. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.105 

. Engines. utilizing the exbau.t steal!'- of. E. Kl)rtlng . . . . . . . . . . . . . . . . .  ; . .  125.056 
Epergnes for frnlts and :liowers. S. S. Barrie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 ,008 
FabriC; pile. G. Crompton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.026 
Fare box. portable.  J. C. Schooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.088 
Fastener for leather. metalliC, B. Beals . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . 125.007 
Fat, etc •• procellll' and appal'8tus for rendering. M. J. Stein . . . . . . . . . . . . 124,983 
F"nce. L. MOOH . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  : • • • •  125.071 
Fertilizers. etc • • treating lewage ior. H. H . P"rlsh . . . . .. . . . . . . . . . . . . . .  125 ,074 
Fertilizing materials frOm earth. e\c • • preparing. S. Brown . . . . . . . . . . . 125,017 
FHe. paper. L. P. Keech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 124.961 
Fire extinguisher. T. J. Martin . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.069 
Fire arm. breech lo ading. E. Whitney . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . .. . .  124.994 
Fires. apparatus for extinguishing. H. Baker . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  124.875 
Flanglngmachlne. G. A. Bowers . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.8'l8. 
Furnace delld ]llate. A. C. ltand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.080 
Game. J. M .  Rlx . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . .  124.915 
Gas tube support. lle;,:ible, A. Honsinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.897 
Gas. apparatus for manufactnre of coal . A. M. Giles • • • • • • • • . • • . . . . . . . • .  125.043 
Glass ware •. mold for.· J .  H. Reighard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.069 
Governo r"fo� sleam engines. Reynolds and Herreshol1' . . . . . . . . . . . . . . . . .  125.084 
Grate, �tove, B. Franklin . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 125,040 
Grate bar, furnace, W. Mellor . . .. . . . . . . .  , . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . 124.985 
Grlnder. lleck. )1:. T. Marble . . . . . ... . . . . . . . .  , . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . .  124.908 
Gnvd an4)b\'USh·h"lde�.paln�. W. T. Bailey .. . . . . . . . . . . . . . . . . . . . . . . . . .  124.928 
Gun lock. J • . C. D an ... . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.939 
RaIr re storative . S. lII. MeN ett. . . . .  . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . .  125.066 
Barness pad. J. H. Van Riper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.101 
Harness. metallic la,er loOp for. R. J. Algeo . . . . . . . . . . . . . . . . . . . . . . . . . .  124.996 
Harvester. Ray lIlId Shalters •. (reissue) . . . . . . . . . . . . . . . . . . . . . .  4.824. 4.825. 4.826 
Heater. car. C. F • . Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.978 
He .. ter. cotton seed. W. M. Force . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.945 
Bides. tanning. C arter and Keith . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.020 
Hoisting apparatus. N. S. McFarland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 ,064 
Hold back. G. F. De Vine . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . .  124,888 
Hones. apparatus for checking. S. S. Ing .. lls . . . . .. . . . . . . . . . . . . . . . . . . . .  125.062 
Hose. waterproof. T. L. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,914 
House. dl')'lng. J. J. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,998 
House. brick drying. G. C. Bovey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 125.018 
Ice cre .. rn freezer. T. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.992 
Iron. sad. J. H. Vall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  125.100 · 
Iron. m8,llulactnre ol sheet. D. L. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  125.079 ' 
Jack. lifting, S. McGumn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.066 
Knife cleaner and sharpener. Houmaun and Nielson . . . . . . . . . . . . . . . . . . .  125.050 
Knlttlu

'
g machine, H. Guenther, . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.950 

·Knobs. rose for door. E. A. Craw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124._ 
Ladder •• combined splice and 8alety '!-ook tor. J .  E dmunds . . . . . . . . . . .  W.94\) 

, 1.!\!II-P.� .�· l<aDlbte • • • • • • • • • , . . . . . . . . .  , • • • • •  , ; "  .• no .. . . .  , . . . . . . . .  � .'. ;.:; ; . ... ' 
Lilmp.chlmney, W • .  · I,!�WICk • • • • . • • • • • • • •  · . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . 'tt5 •• ' 
Last • •  lioe; W. J: 1t. WlII. (reissue) . . . . . . .  , . . . ; . . . . . . . . . . . . .. . . . . .. . . . . . . . . . ''-
Latch. cupboard, Spar., and Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.981 
Latch. rev<>l'slble, A. D. Judd . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.950 
Letter. on llle circumference of Metal disk •• forming. S. M. Ott . • • • • •  124.\110 
Lifting machine. T. S. Crane . . . . . . . . . . . . . . . . . . .. ; . . . . . . . . . . . . . . . . . . . . . . . . .  124.885 
Light. bnoy. L. Stevens , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.096 
Lock for pianos. T. Power. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,912 
Locks. key hole guard for. J. M. Alden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,874 
Loom shuttle. F. Miller . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 124.� 
Loom picking mechanism. H. A. Whitten • . • . . . . • . • • . . . • • . • . . . • • • . . • . • •  : 124.995 
Lubricatlng devlce. C. Hlr.ch . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.954 
Lubrlcatlng talc for machinery. A. Bridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.016 
Lubricator; steam engine. J. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.946 
Lubrlc .. tor. steam engine. W. A. ·Cl .. rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.822 
Marrow from ham •• apparatus for extracting. W. N. Macqueen • • • • • •  125.062 
Match box. T. Crommelln . . . . . . . . .  ; . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.886 
Medical compound. P. R. Myers . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.910 
Milk pall re,t. G. C. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.919 
Mill. fanning. H. K. Stoner . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.918 
Music leaf tnrner, W. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  124,924 
Nail. picture. S . C. Cal')' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.938 
Nail blanks. punching horse.h"e. G. L. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,045 
Pans. machine for making. J. Dane. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,983 
Pantaloon •• stretchlnlr board tor legS of. E .  F. Sm.lth . . . . . . . . . . . . . . . . . .  124.916 
Paper making machine. Burns and Campbell. . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.881 
Paper. apparatus for stamping and feeding out. Montlgnanl & Gibson 125.070 
Parer. fruit and Tegetable. A. G. Batchelder. . . . . . . . . .  . . . . . . . . . . . . . . . .  125,004 
P .. vement. wo od. W. W. Ballard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.001 
Pavement. wood. L. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,019 
Pavement. wood. W. W. Ballard. (rel.sue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.822 
Photo. engravlng on metals. McGill and Pine . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,905 
Picker. cotton. N. F. Sandelln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.978 
Pictures. etc • • apparatus for mounting and exhibiting. J. W. Hardie 124.958 
Pln1lShawi and brea.t. Beckensmlth and Coester . . . . . . . . . . . . . . . . . . . . . . . 121.896 
Pipes. apparatus for manufacturing tin lined lead. E. W. Newton . . . 124.911 
Planter. corn. A. Wlndeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.926 
Planter and cultlv .. tor. combined. J. N. Burton . . . . . . . . . . . . . . . . . . . . . . .  125.018 
Potash and phosphate of lime. m .. nufactnre of. Manwaring & Birch . .  124,984 
Pottery ware. etc . •  process for bnrnlng. G. C. Hicks . . . . . . . . . . . . . . . . . . . 125.048 
Preservlng .weet potato.es. J. C. Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.987 
Preserving meMo Vazquez and Rosenberl( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,102 
Printing pre.s. T. N. Morse . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.907 
Pdmp. J. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . 125,008 
Pump. "Ir. W. B. Flanigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.08'l 
Pump. bucket for ch .. la. W. Hutchl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.051 
Railroad tie. A. B. TripIer. (rels.ue) . . . . . . . . . .  . . . . . . . .  . . . .. . . . . . . . . . . . . .  4.886 
Railroad ties. preserving wood for. A. B. TripIer. (reissue) . . . . . . . . . .  4.887 
Railway rail. R. S. Sanborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.\117 
\tall way raUs. machine for straightening. G. I. Kinzel . . . . . . . . . . . . . . . .  125.055 
Refrigerator. E. B. Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.957 
Rings. machl". for roiling stock Cor llnger. J. S. Palmer . . . . . . . . . . . . . .  124,\111 
Roollng. metalliC. C. Lewando . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.968 
Rules. perforating edged column. J. C. White . . . . . . . . . . . . . . . . . . . . . . . . . .  12<1,925 
Saddle. harness, V. Borst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.011 
Sash holder. A. and L. L. Grlmn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.949 
Sash holder. Johnson and Bottner. . .  . . . .  • . . . . .  . .  . .  • • . .  • • . .  . . . .  • • . .  . . . .  . . .  124.958 
Saw gage. W. P; Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.906 
Sawing machine. scroll. S. Ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.956 
Scraper. road. E. E. Coy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.025 
Separating middlings. machine for. W. R. MiddletOn. (reissue) . . . . . . . 4.827 
Separator. &T .. In. G. A. Dabney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1211.02'7 
Sepl!rator and bagger. grain. J. J. Br .. dner . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 125.014 
Sewing machines. treadle for. A. H. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.108 
Sewing machines. hemmer for, G. E. Dolton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,069 
Sewing machines. ru1lllng attachment tor. G. E .  Doltoll . . . . . . . . . . . . . . . 1�.082 
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Sew Ing machines. rumlng attachment for. Gray and Joy . . . . . . . . . . . . . . . 124 .8� 
Shears. J. G .. dner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 125,04i 
Shears. R. Renz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . :, . . . .  124.\I1� 
Shoemakers. hear. blllck tor. J. H. �lo .. ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.9C8 
Shovel. snow. W. P. Wentworth. (rel.sue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 ,855 
Signalfor railway crOSSings. C. F. Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.974 
Slaughtering apparatus. M. Brenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.011 
Sled. J. K. Reichert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1$.08$ 
Slide. extension. J. Dourson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.0801 

£oda water draft tube. D. Fergu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.m 
Soldering can caps. machine for. W. B. Blsllop . . . . . . . . . . . . . . . . . . . . . . . . .  124.990 
Soonette. G. W. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l�.09f 
Square. attachment to carpenters' .:J . Dalgleish • • • • • • • • • • . . . . . . . • • . •  c • •  124,887 
Starching machine. P. O·Thayne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.96110 
Steam generator. H. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.898 
Steam generator. T. Merriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.068 
Ste .. m generator. H. M. and J .  F .  Rulon. (reissue) . . . . . . . . . . . . . . . . . . . . .  4.886 
Steel. manufacture ot. G. F. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.107 
Stool and chair. combined. E. Worch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.110 
Stove •• damper regulator for. L. Boore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.931 
Bugar. etc . •  centrlfug .. l machlne for draining. A. Fe.ca . . . . . . . . . . . . . . . . .  125.0iIG 
Table slide. extension. S. R. Garner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.9t7 
Taasel. H. C. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.058 
Tempering apparatus. H .  H.  Ray. (relssue) . . . . . . . . . . . . . . . . . . . . . . � . . . . . .  4.8211 
Tin from scrap. apparatus for separating. F. W. Dorn . . . . . . . . . . . . . . . . . .  124.890 
Tobacco hanger. A. G. Ferriss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.948 
Tobacco m .. chine. J. Sc .. les . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .. . . . .  124.\IlIl :rransplanter. J.  C. Fuller. (.elssue) . . . . . . . . . . . . . . . . . . .. . . . . . "�',}� . ,,882 
rrap. animal. J. Rollins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  124.\11' 
Trap. lly. L. M. GOuld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -:· . . ; .. 124.961 
Trunk llds. stay brace for. B. H. Amidon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.999 
Tube •• casing 00pper. J. F. Guthrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.� 
Umbrella. G. F. Child . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1ll4.985 
Urn. Ice and water. E. A. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.972 
Valve bucket, A. A' Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.9<9 
Valve. safety. T. D. Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.081 
Vegetable cntter. J. S. Mace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l25,O61 
Vehicle wheels. metallic hub for. S. T. F. SterIOk . . . . . . . . . . . . . . . . . . . . . . . .  125.095 
Veneers. machine tor cnttlng. J. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,88() 
Vessels. l'Iggingfor. G. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124._ 
Wagon. hay. A . B. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,976 
Wagons. brake lock lor. L. and H. Egeberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.941 
Wagons. end gate for. G. Lounsbery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.00i 
Wa.hing machine. Epstein and Brak� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.085 
Washing machine. C. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.898 
Washing m .. chlne. J. Key . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.05f 
Washing machine. G. L. Wltsll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.108 
Washlng machlne. J .  M. Walker . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.104 
Wa.hlngmaehlne,  J. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.09. 
Water ejector. steam. Habermehl and Kielman . • • • •  • • • .  • . . .  • •  • .  • • • • •  • • .  124.895 
Water clo.et •• valve for. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.092 
Well tube. driven. W. D. Andrew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1$.000 
Wells. tooHor enlarging 011. C. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,9/1% 
Whip .ocket. G. F. De Vlne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . 124,889 
winding frames. stop motion for. Unsworth and Whalley . . . . . . . . . . . . . .  124.989 
Wringer. clothes. R. Ji:. Fergnson . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  124.942 
Writing apparatu;II'(W ·the blind. J. R. Coles . . . . . . . . . . . . . . .. . . . . . . . . . . . .  125.024 

¥G5i ie: 
D1BSWNS ' P  ATENTED. 

5.'lO5 and 5.706.-CAilPlITII:(:£.'Id'hn8tcllford .  Halifax. England:  
5.707 to 5.719. -eABms;-''A. Cowell. Klddermlnster, England. 
M20.-CARPET.-J. C. Johnston. Scarborougb .  N. Y. 
5.'121 to 5.'mI. -CARPJOT8. -R-.;II. Kerr. Philadelphia. Pa. 
5.'l24.-0IL CLOTH.-J .  Meyer. Lanslngburgh. N. Y. 
5.725 �:li�;,�I�. �;'OTRS.-J.  H. Park. Burlington. N. J • • Byerly Hart, 

' •• -Typll CA811.-.A,. H. Bailey. Somenllle. MaBs. 
5,�'tUll'� ,Jii, Beyer. W""� �ury. Ma", . 
$.780-• ...cwClt F,.oNT.-N. Muller. New York city. 
�.'7$.-BJlIl). CAG:s...,G. B. o.born. B .A. Drayton. New Yor1i: Qlty. 
l;.7lI2 and 5·.7ss. -CRANDlILIERS .-F� R. Seldel)stlcker. West Meriden. Conn. 

TRADE MARKS REGISTERED. 
712.-GIN.-Adams. Blake & Taylor. Boston. M .. ss. 
718.-TIOKING8; rro.-A illoskeag Manufacturing Co . •  Manchester. H. H • . 

714.-PAINTERs· LEA-D. -Boston Lead Comp any. Boston. Mass. 
715. -EsSENOE OF GINGER. -F. Brown. Philadelphia. Pa. 
716. -COTTON FABRICS. ETo. -Hamllton Woolen Co .• Southbridge. Mass. 
717 and 718 .-HAIR NET S . -A. G. Jennings; New York city. 
719.-8HIRTINGS. ETo. -Langdon M .. nufacturlng Co • •  Manchester. N. H. 
720. -TEA.-E. Pavenstedt & Company. New York city. 
721.-RoOFING MATERIAL.-New England Felt Roollng Co •• Boston. MalIS. 

SCHEDULB: OF PATENT FEES : 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' ' 'iO 
On each Trade·M.ark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2S 
On ll�ach appllcatlOn Cor .. Patent. (seventeen years) . . . . . . . . . . . . . . . . . .  15 
On lssu each onginaIPatent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
On appea to Exariiiners·ln· Chlef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
On appeal to CommlsslGner 01 Patents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
On .. ppllcation for Rels.ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
On appllc .. tlon for Extension of Patent . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . 1 8� !fJ::1:t:�gl��:���?�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ::::::::::::::::: : : :  � 
On an application for Design �three and " half years) . . . . . . . .  . . . . . . . .  . . . . . . .  10 
On an appllc .. tlon for Desll/:n seven years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '15 On an application lor Des\l(n Courteen vears} . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 80 

1Ibr Co1>1! qf alatm qf anll .l'r.It6nt 188u8<HDtIMn SO llear' . . . . . . . . . . . . . . . . . . . .  8] 
A 8k6tch from the mod8l or drawing. relaU1I/1 1/) 8ucIl porllOn qf a mlUJ/dn, 

(18 IIiB Olatm cotJ/l1'8. from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
upward. Ina usuaUII at  lAB price abo1Je.named. 

. 

7'TI4 fuZI SpeqfIcaUon qf anll patem I88uBdlllnce NOT. 20. 1886 at fD1IicA "me 
lAo .l'r.lt6nt Q/fIC8 commencBtlprlnllng 1ABm . . . . . . . . . . . . . . . . . . . . . . . ... 1·�3 

OD/Clal Copies qf Drawlng8 qf anll "atent l88uBd 1lInc;J 1838. 1D8 can IfUPPI'V 
at a reasonable COllI. lAB pric6 dependl1l/1 upon lAB amount Ql labor 
inlWllled and lAB numb/l1' qf '/lI8tD8. 

""II InformatIOn (18 I/) price qf drawing, In eacA case. mall bf /lad b1/ 

addrU811l/1 
DUNN a: (lO • •  

Patent Sollclton. 37 Park Row. New York . 

APPLICATIONS FOR EXTENSIONS; 
Applications have been duly llled. and lire now pending. for the extension 

of the following Letters Patent. He .. ring. upon the respective applications 
are appointed for the days hereln .. fter mentioned : 
�O.885.-REPAIRING CAST IRON CYLINDERS.-S. Falkenbul')'. June 5. 1Sn. 
20.8S6.-6EWING MAOHINE. -A. F . .  J ohnson. June 5. 1872. 
2O,571. -DoOR LOOK. -J. R. Marstoa. May 29. 1972. 

2O.616. -FuRNACE. -G. Bantz. June 5. 1872 .  
2O.678.-RESTORING VULOANIZED RUBBER.-F. Baschnagel. June 5. 18'12. 
20.939 .-PLATE FOR SAFES. -I. S. C a dy. July 10. 1872. 
2O.885.-RIVETING MAOHINE .-P.B.Tyler.W. Jones.B. Lathrop. June 5. 1872 
2O,679. -VAULT COVER . -E .  L. Brown. June 5, 1872 . 
2O.622. -CAR SEAT, ETO. -S. C. Case. June 5. 1S72. 
2O.681.-EvAPORATING PAN .-D . M. Cook. June 5. 1872. 
16.0S7.-=i'OWER LOOM. -A. Smith. H .  Skinner. May 6. 1872 . 

EXTENSIONS GRANTED. 
19.688. �FLOATniG ANOHOR. ETO. -J. Humphrleo, Washington. D. O. 
19.1iM.-TRIMMING MAORINE.-M. H. Semple. Lowell . Mass. 
19.767.-SPlUNG TESTING MAOHIN lI . -P. G. Gardiner. New York city 
19,826. -PROTOLITROGlIAPRY.-A. G. Butman. Bo.ton. Mass.  
i9.619. -PLANING BLIND SLATS.-C. Carlisle. Wood.tock. L .  Worcester 

Brattleborongh. Vt. 
19,644. -8AWING MAOHINE.-H. L. Low. Galen a. TIL 
19.770 .-DoLL'S HEAD.-L. Greiner. Philadelphia. Pa. 

© 1872 SCIENTIFIC AMERICAN, INC



Practical Hints to Invontors. 
1\ ,{" UNN & co., Publishers of the SCIENTIFIC AMERICAN 
.ll� have devoted the past twenty·five years to the procuring of Letters 
Patent in this and foralgn conntries. More than 50.000 inventors have avail ­
ed themselves of their services in procuring patents. and many millions of 
dollars have accrued to the patenteea whose specifications and claims they 
have prepared. No discrimination against foreigners ; snbjects of all conn­
les o btain patents on the same terms as citizens. 

How Can I Obtain a Paten' " 

s the closing inqmry In nearly e'Very letter. describing some i nventlov . 
which comes to this 01l1ce. A p08iUve answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model. Drawings. Petition. Oath. and full Specifica· 
tion. Various 01l1Ci81 rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay. he is usually glad to seek the aid 
of p ersons expel'lenced in patent business. and ha'Ve all the work done over 
again. The best plan is to solicit proper advice at the beginning. If tne 
parties consulted are honorable men. the Inventor may safely confide his 

deaa to them : they will advtse whetiJ.e>r the improvement Is probably pat. 
entable, and will give him all the directions needfui to protect his rights. 

How Can I Bes' Secnre My Invention " 

This is an inqniry which one Inventor natnrally asks another. who has had 
some experience In obtaining patents. His answer generally Is as folloWf. 
and correct : 

Construct a· neat model. not G ver a foot in any dl -nension-smaller if pos. 
slblll-'and send by express. prepaid. addressed to M UNN & Co . , 37 Park Row . 
New York. together wIth a descriptIOn of its operation and merits. On reo 
ceipt thereof. they wlll examine the invention carefnlly. and advise you as te, 
its patentability, free of charge. Or, if yon have not time, or the means at 
hand. to construct .. model. make as · good a pen and ink sketch ot the im . 
provement as possible . and send by mail. An answer as to the prospcct ot • 
patent will be received. usually by return of m ail. It is sometimes best to 
have a search made at the Patent Office ; such 8 measnre often saves the cost 
of an application for a patent. 

Prellmlnary Examination. 

In order to have snch search. make out a written description ot the i nven· 
tIon, in your own wordS, and a pencil, or pen and ink, sketch. Send these 
with the fee of $5. by mail . adflressed to MUNN & Co . • 87 Park Row. and in dne time you will receive an acknowledgment thereot, followed by a writ. 
ten report i n  regard to the patentabillty of yonr improvement. This specia l search is made with great care. among the models and patents at Washing. 
ton. to ascertllln whether the improvement presented Is pateRtable. 

To Make an A ppl1eatlon for a .. atent. 

The applicant for a patent should furnish a model of his invention. it sus­
ceptiole ot one. although sometimes It mar be dispensed with ; or. if the I n .  
ventlon be a chemical production. h e  must furnish samples o f  the Ingredie�ts 
of which his composition consists. These shonld be securely packed . the 
nventor's na.me marked on them. and sent by express. prepaid. Small mod. 

els. from a distance. can' often be sent cheaper by mall. The safest way to 
remit money is by a draft. or postal order. on l'few York. payable to the or. 
der ot MUNN & Co. Persons who live In re!!lote parts of the country can usually purchMie '  drafts from thei)" merchants on their New York corres-
nondents. ' . . 

Cavea'". 

Persons desiring to file a caveat can have the papers prepared In the short· 
est time. by sending a sketch and description 'or the Invention. The Govern· 
ment tee for a caveat is $10. A pamphlet of advice regarding applications 
f9r patents �nd caveats is furnished gratis. on application by mail.  Address 
MUNN & Co., .37 Park Row. New York. 

Relssne •• 
A reiR.Bne Is granted to the original patentee, his helre. or the assignees 0 

the entire Interest, when. by reason of an !nsu1l1cient or defective specifi ca· 
tion. the original patent Is invaUd. provide.d the error has arisen from inad­
vertence. accident. or mistake without any fraudulent . or deceptive nten· 
tlon. 

A patentee may. at his option. have in his reissne a separate patent tor 
each distinct part of the invention comprehended in his orlglnal appUcation 
by paying the required fee in each case. and complying with the other re­
quirements of th� law. a8 in . orlglnal applications. Address MUNN & Co. 
S7 Park Row, for tull particnlars. 

Trademark • •  
Any person or firm domicll�d I n  the United States. or any fl rfil  or corpora 

tion residing in any foreign country where similar privileges are extended 
to citizens of the United States • .  may register their designs and obtain pro· 
tection. This is very important to mannf&etnrers in this conntry. and equal­
ly so to foreigners. For full partIcnlars address MUNN & Co. , 3'1 Park Row 
New York. 

Dei!ilg;n Patent •• 
Foreign designerS and mannfacturers. who send good. to this country. rna) 

secure patent. h<lre npon their new patterns • .  and thus prevent others from. 
labricatlng 'or selling the same goods In this market. 

A patent for a design may be grauted to any person. whether citizen or 
allen, tor any new and original design for a manufacture, bust, statue, alto .. 
relievo. or bas relief; any new and orlglnal design for the printing of wool· 
en, Silk, cotton,' or other fabrics ; any new and original impresslon, orna· 
ment. pattern, prInt, or picture , to be printed, paI nted, cast, or otherwise 
placed on or worked into any article of ; manufacture. 

Design patcnts are equally as important to citizens as to foreigners. For 
lull partlcnIars send for pamphlet to MUNN & Co .• 37 Park Row, New York. 

Rejected Case •• 
Rejected cases.  or defective papers. remodeled for p arties who have made 

appllc.tlons Cor themselves, or tl)rough other agents. Terms moderate . 
Address MUNN & Co •• stating particulars. 

Enropean Patentll. 

Mu.m & Co. have solicited a larger number ot European Patents than 
any other agency_ They have agents located at London, Paris , Brussels ,  
Berlln. and other chief cities. A pamphlet pertaining t o  foreign patentl 
8!ld the cost o! procurino; p atents -In all c01lIltries, sent free. 

MUNN & Co. wlll be happy to see Inventors in person. at their 01l1ce. or to 
advise them by letter. In all oases, they may expect an honea. opinion. For 
such eonstiltations. opinion. and advice. no cT!arge IB made. Write plain ; 
do not nse pencll. nor pale Ink ; be brief. 

All bnsiness committed to our care, '
and all con�ultatlons. are kept 8ecrel 

and 81ricily confidential. 

In all matters pertaining to patcnts. such as conducting interferences 
procuring extensions, drawing as·signment B,  examinations into the validitJ 
of patents. etc,. special care and attention is given. For information. and fOI 
pamphlets of Instruction and advice. 
. Address 

MUNN &; CO., 

l'UBLISHEllS SCiENTIFIC AMERICAN, 

S' Park Row, Now York. 
OFFICR IN WASHING'I·Obi ·-Oarner F and 7tb .treet •• OIlPosit 

Patent om "". 

HARTFORD. 

[APRIL 6, 1 872. 
Valne or Ex'elJded Patents. 

Did patentees realize the fact that their inventions are likely to be more 
prodnctive ot proflt dnring the seven years 01 extension than the first 
!nil term tor wblch 1heir patents. were granted. we think more weuld avall 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended for seven years. for the benefit of the Inventor. or of his heirS i& case 
0f the decease ot the former. by due application to the Patent 01l1ce, ninety 
days before the termination of the p atent. The extended tim e  Inures to 
the benefit of the inventor. the assi'Plees under the first term having no 
rights nnder the extension. except by special agreement. The Governmen\ 
fee for an extension is ,100. and it is necessary that good professional service 
be obtained to condnct the buslae lS before the Patent Omce. Full informa­
tion as to extensions may be had by addressing 

M UNN & CO .. 37 Park Bow. 

I nventio n s  Patented In En�land by AlDel·lcft lls . 
[Complied from the Commissioners of Patents' Journal . ]  

From March 1 to March 7. 1B72. inclusive. 
COVERING ROLLS. ETC. -I . Llndsley. Pawtuoket. W. L. Bartlett. Valley 

Falls. R. I. 
HOIST. -·W'. D. Andrews, Brookhaven . N. Y. 

: HORSE SHoE . -A. Quinn.  Brooklyn. N. Y. 
MAGNETIO fNDIOATOR. -H. Glover . Brooklyn . N. Y. 

, MAKING NAILS. -M. D. Whipple . Brighton . L. W. Whipple. Boston. MeSS. 
MALLEABLE CAST IRON.-A. F. Andrews. New Haven. Conn. 
ORDNANCE. -N. Thompson . Brooklyn. N. Y. 
RAILWAY RArLs. -G. W. N. Yos t . •  C orry. Pa.  
REFINrNG SUGAR. -J . A. Morrell . New York city. 
STEEL AND I RON.�Z; S . Durfee . New York city; 
TINTING PHOTOGRAPHS. -H .  Vander Weyde. O. Sarony . New York city. 
TYPE SETTING MAonrNE.-J. W. Palge . Rochester. D. Reynolds. Albany.N.Y. 

FOREIGN PATENTS---A HINT TO PATENTEES. 

It is generally mue'!l better to apply for forei;;n patents simultaneously 
with the application in the United S tates. If this cannot b e  conveniently 
donc. as little time as possible should bo lost after the patent is issued. as 
the laws in some foreign countries allo N patents to any who first m akes. the 
appllcation. and in this way many inventors are deprive d ot vaUd patents 
for their own Inventions. It should also be borne in mind that a p atent Is 
issued in England to the first introducer. withont regard to the rights of the 
rea! invcntor ; therefore. it Is important that all ap pUcations should b e .  
entrusted to respomible agents In this country. who can assure parties that 
their valuable inventions  wlll not be misappropriated. The population ot 
Great Britain i8 81,000,000 ; of France, 87,OOO,OOO j Belgium , 5 ,000,000 ; Austria. 
86,000,000 ; PrUSSia, 40,000,000 ; and RUSSia, 70,000,000. Patents may be secured 
by American cltizens in all of these countries. Mechanical improvements 
of all kinds are always in demand in Enrope .  There wlll never be a bette r 
time than the present to take p atents abroad. We h ave reliable business 
connections wi th the principai capitals of Europe. A l arge share of all the 
patents secured in for�ign conntries by Americans are obtained through our 
Agency. Addl'ess 

MUNN &; CO • •  

3 7  Park Row, N .  Y .  
IlT Circulars, with full iutormatioll on fOrelgn nat,ents, furnished free. 

NEW 1I00KS AND PUBLICATIONS. 
MAURICE : A Novel by Bechard. Translat ed fJ om the Fren ch 

by Mrs. Josephine Douglas. New York : G. ·W. Car­
Jeton . 

The story lIlustrates a variety of phases of French life. Parisian as weI 
as provincial . and for the idle honr will be fonnd entertalnlng wlthout bemg 
exciting. The translation is very graceful and flow ing. reflecting much 
credit npon the literary culture of the translato r . 

�.at1trti$tmtut$. 
------� ----------

RATEI;! OF AD.vERTIS�G. 
Peteler Portable Railroad Company, 

OFFICE. 4� BROADWA Y, NEW YORK. Steam Boiler CARPENTERCI �?t1fi 1:�g�
e;h����

t�1fl�g���� Q draWi'!Fs. in the AM ERICA N 
B UILDER. Send one d�.ll:X'S�

n 
D.

t'llk�¥. ��rd;!;;'o. III 

Back Pall'e • • 

InsIde Page • • • 

'I>r each /Wlertion. 

81 ·00 0. line, 
"3 cent. 0. ltne 

Jjiftg1'11.fJlngo may head ad�erU8ements at the same rate per 
Illie, 1nt m£aauremen!. 118 tl,e zetter·prIJlJ8. 

no IJatue of the SOIENTrFI� AMERIOAN 118 an advert£8ing 
medtum cannot be over·ll8tlrnated. Its circulaUon IB ten 
timea greater than that qf any lJlmiZar journal now pub· 
lillhed. It goea Into all the States and Territories. and IB 
read in all the prlnc pal librarill8 and reading·roomIJ oj 
til.. world. We in�ite tM attention of th086 woo wish to 
make their bulJlnes8 known to the annexed rates. .A. buIJI· 

ness man want8 Bomething more than to 8ee hlB adver. 
"aement in a printed newl/Paper. He want8 circulation. 
J./ It 18 worth 25 cent8 per line to adverUse in a paper qf 
tArll6 thousand circulation. it IB worth $2. 50 p8r lIne to 
'$dvcrU8e In one Qf thirty thousand. 

TO CONTRACTO.il�. MINERS, etc. 
By this invention 'One horse does the work 

of ten, and one man the work of  eight. 
Th"c'i�� a�fd:v

ii!fiA(j'fi�n
��� 

"§.hE. 
s�::�l!:h�; 

i
o
�e

s
�N.ee . New Illustrated Circulars free. 

GAS SUNLIGHT APPARATUS. ia/��I ��1 GIY:,il Pi�����_;�C:E����A��8�i��Tse�Ef���;�: "�P� Ui� cular to BERFORD & J O HNSON. Sole ManufactUrers. !J --=� -- . .  . • .  � O/  I rc . 
· J 193 Broadway. New York. Agents wanted. County SILIC ATE S ' OF SODA AND POTASH. FIRE WATER and State rights for s ale. and MILDEW PROOF . Manufactured by • 

L. & J. W. FEUCHTWANGE R. 55 Cedar St . •  N.Y. 
Whalen Tnrbine. No risks to pnrchaser. Send for Pamphlet.li·eo. SETH WHALEN & BRO . •  Ballston Spa.N. Y. " . . . l O ADSTONE, BloodMtone . Fluoric Acid ,  D A V I S '  P A T  E N T · . ..J Asbesto' . Bls�uth; Cadmium . Platlna; AntlJlli)nv & 

1ft "II:I! OORDI ....... G G A G-rl NIckel Metals-O�lde of  Mangane� e, Tungsten or Wol-
""'... ..... � dIiiI . Ii'am <;>re . Black Lead,g: rurre; ete'

f 
etc.�}or Sale In any 

Adopted by the Board of U. S. Sup ervislnll Steamboat quao tltyo by L. & J. w .  FE UCH 'WA.N GER 55 Cedar 
I s ·  Street, l'Iew York . ' , cn"s,\';1�i�46 8;',Pt\���ts���:f.·N��WY��:'" STEAM GAGE 

YOU WANT THE CHOICE S r  ORNA 
MENT �L Foliage Plants ever offered in this COun. 

try. See our Illustrated Catalogue of  new and rare 
plants. Send S tamp. Address 

________ -'O:;.:L::M:=.;B=R:.:O:.,·::S'-. ::S,pringlleld. M.ss. 

THE ONLY MODE of Di sposing of Patents . 
See Patent Right Gazette . Address U. S. Patent 

Right Assoeiatlon . 94 Chambers Street . P. O. Box 4544, 
New York. 

Goo d  2d  Hand Machinery for Sale. 
One 2 8  i n .  ' 6  Roll Cinciimati Donble Sur:acer and Matcher . . . . . . . . . . . . . . . . . .  � . . . . . . . . • . . . . . . . . . . . . . . .  
One 24 In .  4 Roll Rogers ' S urfacer • • • • . • • • • • • • • • • • • .  
One 26 in. Endless Bed Planer . . . . . . . . . . . . . . . . . . . . . . 

$1.000 
350 
S5{) 
225 One 24 in. 4 Roll Ball f-.u rfncer . . . . . . . . . . • . • . . • . . . . • •  

One Good Rogers ' Power Mor lising Machine with 
Boring Shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 

POWEJ5il&��;��r s� �?i.hadeIPhia . Pa. 

. J U S T  I S S U E D : 
NEW. ENLARGED. AND IMPROVI£D EDITION OF N YSTROM'S MECH -lNICS, 

A POCK"T BOOK OF 

MECHANICS & ENGINEERING: Containing a Memoran dum of Facts ,  and Connection o f  Practice and Theory : abounding in Valuable Form­ulre an d I m p ortant In formation concerninu- a Great 
Variety of T echnical Oper�tion s. B.v JOHN W .  NYSTROM, C .  E. Eleventh Edition. ReYised ,  and Greatly Enlarged by the Addition of Original Matter . 16m o . Pocket Book form. Gilt edges. $S. 50. 

FUJ .. LY ILLUSTRATED . 
-«- * * .£I�or sale by Booksellers generally, or w ill be sent 

by mail, postage prepa.id, on receipt of the price by 
J. B. l .IPPINCOTT & Co . •  Publishers, 

715 & 717 Market St., PMlaitelphia. 

LIGHT GREY IRON ' CASTINGS-all kindS made to order promptly. Li .ht Cast Goo ds a SpeCialty . LIVINGSTON & CO, . Pittsburgh. Pa. 

Highest Premiuni awarded by American In .• t. ]<'air. 1B71. 

C A  U T I O N . 
Purcha.sers and. consumerS of PRINCE'S.  ME'rALLIO 

PAINT will please r e e  that earh package has. our trade mark, and name on the side, �s .Mineral and other worth� 
J ess paints are frequently sold upO·Ii the merits,  an d orten in the name of PRINOE'S MXTALLIG, to the great loss and lJn�WC�

f
& \tts(itK���%'ctu��[,"J:l3e��r t£�. M:�eYo�,i� 

'ITII-I Il�:J WR O lJ Gl1T: 
1, I R O N  ; , BCAMS GIRDERS 

T
HE Union Iron Mills, Pittsburgh, Pa. The . . attention of Engineers and Architoots Is calle!j. to our lmproved Wrought ·iron Beams and Girders (patent. ed) . ln which the compound welds between the stem snd fianges. which have proved so ob' ectlonabl� in the' bId �a��� r;! ¥it��fs�

c
�R�i:;;s 

ai� r��:�� f:�b�:�\:�:���r�� obtained elsewhere. For <!escrlptlVe litllograph addr ... Carnejl1e, KIOml>n '" Co. Uniou Iron M!lls, l'lttsb1l1'gh Pa. 

INSPECTION & INSURANCE CO , 
CAPITAL . . . . . . � • • • • • • • • • • • • • • •  $500,000 

ISSUES POLICIES OF INSURANCE. after a carefu 
inspection of the Boilers. covering all loss or damage to 

Boilers, Bnildin[s, and Machinery, 
- ARISING FROM -

STEAll BOILER EXPLOSIONS. 
The bUSiness of the Company Includes all kinds 0 '  

STEAM B OILERS, 
STATIONARY. MARINE. AND LOCOMOTIVE. 

Fnll infol'lnation concerning the plan of the Company's 
operations can be obtained at the 

HOlliE OFFICE, in HartCord. Conn • •  

�� �. al'L��'lf':esldent. C .  M. BEACH. Vice Pres. 
T. H. BABCOCK. Secretary. 

BOARD OF DIRECTORS : 
iuM;,tJ:e�endee : : : : : : : : : : :  :Preside;;i 'lEtit'a Fi;:��s�e6'�: 
jo�·f.b���fe;.: : :���·

.
t
. ::����s����\I lW�r �����

g. gg: 
Charles M. Be ach . . . . . . . . . . . . . . . . . . . . . . . . . . . of Beach � Co. 

g��i�\rfr\l���mew: : : : : : : :  :pre.s;t 1!����� ��¥�e�sa��: 
R. W. H. Jarvis . . . . . . . . .  Pres't Colt's Fire�Arms Mfg. Co. 
R. III. Reed . . . . . . . . .  Eup·t Hartford & N. Haven Railroad. 

¥.og .. ����r:�: .::.��.� : ·::::::::�\I'.�e��a�ti'!a <£�}:,nf;:�c8�: 
�'f,;"J:\\\�.l'��W�ANKLiN; \ric�f ir�Ss�t ��rNv���. ���: Anns Man 'f 'g Co. 
Austiu Dunham . . . . . .. . . . . . . .  Pres. WlIIimantic Linen Co. 

���i �r�r.:f���::P;:e$f'i-tm�� ��� :,o
���p!�'i�����: 

Wm. Adamson . 0f B aeder. Adamson & Co . •  Philadelphia. 
New York Office . . . . . . . . . . . . . . .  239 Broadway. 

THOS. S.  CUNNINGHAM. Manager . 
______ .:R;;: . ..:K::.:.::;McllIURRAY Inspe� .. t:.;o:.:.r:... __ _ 

B
UERK'S WATCHMAN'S TIME DE· 

TECTOR. -Important for all large Corporations 
and Manufacturing concerns-callable ot contrOlling with the uttn ost fI �curacy the motIon of a watchman or 
patrolman, . as the�ame rea.cheS d.1fferent statious of his .beat. Send for a ircnlarp. O. Box l:05�B��nR�ass. 

N. B.-This detector IS covered by two U. S. Pat.ents. 
Parties using or selllng these instruments withont autho· 
l'lty from me wlll be dealt with accordlnll to law. 

We nrc making Steel Castinll's, Smooth, Trne,Free 
from POl"osity, capa ble of receiving Very High Pol­
ish. Can be Forged or Welded .asil� as Har Steel, anA�f�'llljM\'Jlrf.Y,�'ii:'r\3'l�¥lNJ'mj1. �'¥iR�b��I:I;; Pa.  

MAC{r:�ISTS' TOOLS.-Send for Illustra­ted C ,t.logne.  CRAS. GOOCH. Cincinnati. Ohio . 

C
INCINNATI BRASS WORKS.-None but ) \lest qnality of Brass WOl'k rOT Engine  Bulldcrs and 

Steam Fitters, F. LUNKENHEIMER, Proprietor. 
ED\VARD ll. HOSKIN, CONSULTING AND ANALYTICAL CHEMIST, 

Lowell, !llass, 

FOREMAN' W AN'rED. for an Engine and 
Jobbing Machine Shop of thirty men. neal' Boston. 

A systematic a d tboroul!li man of marked ability . wh) 
can manage the Inside of such a shop to the best jlossible 
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Barth Closet Oompany, 
M O U L E ' S  P A T E N '!' .  

;;'��:.imB1�ft o�n�e��e�g;st cl�;,if!�: �l'ilhf'Ot(iMti 
COMPAN Y, 81 Cortlandt Street . New York . 

To INDIA RUBBER M AN UFACT UR ER 8 
For Salc-One fonr Roll Call ender and three Griud· er8'AJ�hr7ss�re near¥. �'t'ul¥.? b���:ilff;:eE',��"n'eer. 

New Haven,  Conn. 

If@r A GREAT NEED SUPPLIED . � 

·A COMPLETE ENCYOLOPEDIA, P.ROFUSELY ILLUS'l'RA'l'.ED 
For $9.00. . 

A Book for the Library. the Counting · house. 
and the School· room. 

The NATIONAL ENCYCLOPEDIA ; 
A COMPENDIUX OF UNIVERSAL INFORMATION. 

By L .  COLANGE, LL .D ., Editor of . .  Zeil's l'olllllar Encyclopedia . . . 

Complete in One Vol. . Royal Bvo. 

ILLUSTRATED .WITH SEVEN HUNDRED DIA· 

GRAMS AND WOOD·CUTS. 

This valu3ble work will be completed in Eighteen 
Monthly Numbers (e ach containing fifty· six two· column 
pages) . at Fifty Cents pcr nnmber. It wl)1 be printed in 
new clear type, an d illu8trated by ApproprIate wood cuts. 
It w'ill b e essentially an etymolo(Jical and orthU3pic Dlc·  
tionary of  history. Biography. t h e  Belle8:Lettre8. Hythol· 
ogy Biblical Literature,Botany, Dome8tw Economy, etc. 
etc � thus embracing within 8mall compass the whole arc-

a1A�fflreoi1�::�/fc��IF����:J�::�8 h ave been verified , 
retnrns 01 population are g iven ii'om tbe advanced sheets 
otl��:t'h� 2:;:�i�Y Of the editor. Dr. C alange. the pnl, · 
Iiohers would point to the .plendld sncpess achleyed by 
b l s l ast great work-" Zell's Popular ·nncyclopedla"-as 
th�lh':�n'i���i;'bove the eighteenth furnished gratis. 
T��� c���i�.:t��trgy $�u�sCriptiOn. Agents wanted in 
all the states. Address 

THE N ATIONAL ENCYCLOPEDIA PUBLISHING C ,.., • •  

P .  O .  Box 3444. NE W .YORK. 
J. E""INS. Gen'l Agent for Ne80 

I.���a<;:
t
ltreet. 

E· �,I. MAYO'S BOLT CUTTER-Patented 

• in 1867-Revised and Improved 111 1B'(1 and 1�72. 
send lor ll1\1st,'ated (,)irpular. 

© 1872 SCIENTIFIC AMERICAN, INC



A New and Valuable Book. 
THE 

FOR 

1 8 7 2 . 
Being a Compendium of the Scientific Progress and,DiS­

cov-ery of the Past Year. 400 pages, octavo. 100 En­
gravings, Steel Plate and 'Vood . .  H�ndsome�y 

bound in muslin, $1 .58 : extra bmdlllJ3",.t half 
calf, $2, Postage 24 cts .  Munn & Co. , l'ub · 

lishers , 37 Park Row, New York, Office 
of' the SCIENTIFIC AMERICAN. 

ThIS new aud elegant work pres.,ents , in convenie:�lt.formt 
notIces o{ the lca.dillg supjects a�l(l event�, pertammg to 
SCience., that have OCCUPledl'UbllC attentlOf.l. during t�e 
past y ear. TIle progress 0 .the. more il1)Portant p�bhc 
works is duly chrOnIcled, wIth IllustratIve ellgravmgs. 
'rho LIU_DING DISCOVER IES, facts, and improvements , in 
Chemistry, Mechanjcs , Engineering, Natural History. and 
the various Arts and Sciences, are l:ecorded and �llus­
trated. Sketches of pr0m1nent !!lcient111c men, with 111us­
trations are given, and among' the 'Portraits are those of 
:Faradn,v, Murchison, Durwin . Agasslz, Huxley, and Hers­
chel. The Mont Cenis Tunnel, the Hell Gate works, the 
Bro oklyn Sm1pe::sion Bridge" the Hoosac Tunnel , the St,. 
Louis Bridge, the United States Patent Office . a,n4 other 
works are n:ustrated A large amount of useful lllforma­
tio !] ,  tableR, descriptjons of improvements , with engrav­
ings,  are like wise presented. Tbe book is one of much 
i nterest and value, f),nd should have a place in every 
library. St�nt by mail to all parts of the world , on receipt 
01 price us a, bove, with the postage. Address 

IlIUNN &; CO • •  

Ottice 01 SCIENTIFIC AMERICAN. 
37 Park Row. New York city. 

H
OM ETh�t� !�I§ M��n�H ' NE 

" 
U S E S  A ST RA I G HT N EE D L E ,  

HAS T H E  U N D E R  F E E D ,  
M A K E S  T H E " LOCK STITCH," 

I s  S i m p l e, R e l i a b l e, and D u r. b l e. 

WE CHALLENGE GO.JfPETITION. 
AO'cnts wautea where we are not represented. For further pll'l'tieular,�, nddres:'l JOHNSON, CLARK & CO., BOSTOX, 

MASS" , PITTSB lJRGlI, l'A., CHICAGO, ILL., or ST, 
LOUIS, MO. 

GEN ERAL AGENTS. 
PE::mLETON BROS. . 
cr •. \RK & PRES COTT, ' .  
CAREY BROS. & WILCOX, 
D. G. M AX'VELL, 
S. C. PHILLIPS , T. L" BISSELL, . . 
�TUBBS & HARVEY, . 
KNOWLES & CONNER, • K W. HAIN E S ,  
G. W. TRAYEII, 

Portland, Me. 
Boston, Mass. 
. New York. Ch���}�lk�V�: 

Charleston, S. C. 
:Fort Deposit, Ala. 

Louisville, Ky. 
San Francisco. Cal. 

. rortland, Oregon. 

Machinists' Tools. 
The largest and most complete assortment in this coun-

t
ry, mNE1��CtU6ft'il�TEAM ENGINE COMPANY, 121 Chambers & 103 Reade Streets, New York . 

CoIf} Rolled Shafting. 
nest a r d  most perfect Shafting eyer made, constantly on hand in la.rge quantities, fUrnished in anu lengths up to 21 ft. Also , �Pat. Coupling and Self. oiling adjustable Hangers . GEORGE PLACE & CO. , 121 Chambers & 103 Reade Street s,  New York. 

Sturtevant Blowers 
or eyery size and descriptbo£6W�l'�t'P��{c''ii' g"2g: , 

121 Chambers & 103 Reade Streets, New York, 

NON-EXPLOSIVE. 

ROPER BOT AIR 
ENGINE <J OlUPAN Y, 124 Chambers St. , New York. 

ELFJCTHIC APPARATUS for BLASTING 
_ �.J and Submarine W'Jrk, manufactured solely by 
GEOllGlO E .  LINCOLN & CO. , Room 9, 32 Summer St. , 
HostoI1, Mass . 

ConSisting of : 
:Electric Batteries of various sizes, 

Eleci;ric Fuses of any required length, 
�loetric Fuse Heads, detached, 

Connecting Wire, Leading Wire, &c. , &c. 
Send for C ircular. 

MAnHINl!;T.lRY NEW and 2d.HAND, ••• . . I a I 
- Send for Circular. CnAs. PLA<.n� U , & CO. , 00 Vesey st. , New York. 

TRRE PRUNERS AND SAW 'fOOLS-
Can reach 20 feet and cut limbs 2'fnchcs in diameter, 

and o n e  man can gum, upset and fit a gang saw� in tw�o 
miJlUtcs. Sener ';)': circulars. 

Manufacture�:t:-:t G. A. PRESCOTT, 
Sandy Hill, N. Y. 

S CHENCIC S  
WATERPROOF SHIPPING 

CHEAPEST and BE�T. 
TAG. 

90 Ann Street, New York. 

PROPELLER PUMPS 
Of any caDacity fi,ud elevation, without Valves. For clean 
water, saNd, sftwdu"t, &c. 1V . B . .BUCK, Sec. t 67 N. 
Frol' t St . •  PhlladelJ)i1ia, 1'a. 

ITiEI,IJ J I�i WRIGHT'S Bucket ( . r I PlUD ers are the best . � \ . SCll:fror clrcular. Valley 
Macll loe C90 } E"�t.hallll)p - - -. - tOll, :Mass� 

Reynolds' 
TURBINE WATER WHEELS. 
The Oldest and Newest. A:! others , 

only imitations of each other in �helr strife after complications to confuse the public. We do not boast ��ltib���t!�g�g�f�;l1�
l����talt;;�� 

tiful pam�hlet free. G"o, TALLCOT, 
96 laberty st. , New York. 

Ges.rtn�. ShaftIng. 

W A I T ' S  

Hudson River Champion Turbine. 
We have nearly com-

f,�et���n: f�;re:�rz�� of thesc s p l e n d i d  Wheels to make them of one solid piece. The guide 01' cliute �s 
also in one piece. There Is no liability 
of' loose buckets, nor failure of any part. They are now the 
��I?�b1�s�':�e� b�il�� 

Parties intendjng 
putting in wheels, 
will find something 
worthy oftheir atten­
tion by a careful ex­
amin ation of one of 
our free Catalogues. 

Also 
CIRCULAR SAW MILLS ,  

GANG MULAY AND TIMBER MILLS : HAYES AN]) 
NEW�l:AN 'S PAT I£N T D O UBLE PARALLEL EDGER'i) ��c1fI��S� �b¥l�lLL�%R�fJ>E \V�J:� �:lJis, 
tlnd �aw Mill :M achinery generally , Manufactured by The 
WASHINGTON �IACHINE UOMPA"NY. A(ldrcss 

r.E R°la:a�ii�{ \v�fgrn
t
kton Co. , N. Y . 

Send for illustrated Circulars and Price Lists. 

$10 from 50 cts. 
12 SAMPLES sent (postage paid) for Fifty 

Cents, that retail easily f9r Ten, Dollars. 
R. L. WOLCOTT . No. 181 Chatham Square, N. Y. 

., Buckeye" Hominy Mill. 
IN THE WORKING OF THIS MILL 
�l�

e
nc�ige�����l�rn�� PI{t��a� 

regular feed and discharge,anc1 
needs but little attention. IT 
IS CO MPLETE IN I rSELF. Hom­
iny can be made from common 
as well as flint corn. It occu­
pies very little room., and any 
miller can 'Work it. There is 
no thing tIle miller can manu ­
facture to a better profit than 
HOtl l int. Send for descriptive 
f,'1;'i�tClIOAllN��LO�':���� 
more, Md. , Sole o wners of Pa­
tent. 

Rare and Beautiful Flowers and Choice 
Veg,etables can always be obtained by 
sowmg 

B .  If . BLISS & SONS, 
Z3 Park Place and ZO MUl'ray St.,  New York, 

Importers , Growers, and D ealers in 
GARDEN, FIELD & FLOWER SEED'S, 

Small Frui ts, Horticultural Implements, Fer. 
tilizers, n l1 d  other rf'quisites for the 

Farm and Ga1'den, 

L A 'V N  M O W E R S  
The Eightee�t���C

n;::"��i �Si�;�,igft��l��cl�hrated SEED CATALOGUE AND AMATEUR'S GUIDE TO THE 
FLOWER AND KITCHEN GARDEN is now rcady for 
difl.tributloll , and will be mailed to all applicants upon re­
ceipt of 2el cent'S ; an edition beautifully bound in cloth, �:it�(o��e :.J�

I
: i)�ltili�h�'dt i:�t'i�i�� ��e

y
l����t CaOn��l�I:;:t 

It contains about 200 pages� including several hlllla rcd 
finely executed engravmgs of favorite flowers and vege­
tables, and a beautit1.tlly colored Chromo q( a group Qf 
twenty of the 1no8t pop1.tlar flower8 in cultivation, and the 
new Eai'ly Egyptian Beet. Aiso a descriptive list of �500 
species a.nd varieties of flower and vegetable seods, .in­
cluding uJI the novelties 01 the past seasOll, with iull 
dIrections for culture. 

� ,"Ve will s2nd a packet of choice Flower Sfwds 
ftr

ti��� t�rjy?��gPe8 tl{�
d
��l�� �:Hi�

o
����r

a
�� '�hf�titil�ly���w 

this advertisement. Addr""" B. K. BLISS & SONS, 
P .  O .  Box 5712, N ew York City. 

Buy BARBER'S BIT BRACE. 
THE VlOODW ARD 

S T E A M  P U ]I P. 
Woodward Pat. Improved Safety Steam Pump and Fir� 

:��![ri��t,t:t�oi�f;�:�gfl�¥Jti����f�.°ir�ic�!���ufc���� 
Factories, and Public B uildmgs heated by Steam, Low 
Pressnre. Woodw3,rd Co . ,  76 and 78 Center st. , N. Y. 

P. BLAISDELL &: 00., 
1\ /f ANTTB'AC'fURERS OF FIRS'l' CLASS 
ltJ... l1IA<JHINIISTS' TOOl,S. Send for Circulars, 

J acksQn s t . , ·Worcester, Mass. 

AGENTS, LOOK ! Genteel Business. Most 
attractive little article. Everybodywants one. Our 

a.gents are surelv malcillg $3 to $20 (lailv. Send Stamp for 
Circulars to CHURCHILL & TJ£MPLETON ,74 B'dw'y,NY 

MAG IG For the Par-lot". Send a stamp for a nrice 
T li&t. H A RTZ l, ON.JUIUNG RE. 

POiSITO R Y, No. 743 Broltdwlt y ,  
N e w  York . 

OF J>:!anf'g Chemists, 
EXTRACTS &; CARMINES } TAYLOR & BARKER, 

I If D I G  o .  ' Lowell, Mass. 
1832. SCHENCK'S PATENT. 1871,  
WOOD)VORTH PLANERS 

A.nd Ne-Sawing Machines, W ood and Iron Worki,n1{ M�. 
chinery Engines, Boilers, etc. ,TOHN B. SCHEl'CK S 
SONS, �atteawan, N. Y. and 118 Liberty st, . NoW York, 

UNIVERSAL WOOD WORKER, · HORIZONTAL AND UPRIGHT BORING MACHINES. 
MoBETH, BENTEL & MARGEDANT. Ham1lton, 0, 

THE " PHILADELPHIA" 
HYDRA ULIO JA. OK. 

I) ISTON guided from both ends ; all working 
parts gnarded from dust j Single or doubJe _pumps . 

C3::linders shafts, rocker arm�, pistons ,etc ., entIrely steel. 
: .N 0. 14 N .. 5th st., PhiladelphIa , [ PHILIP S. JUSTICE. i" No.i2 Cll�_,,-t,�ew Yor.�k . _,-5 ________ _ 

l\ !f' ASON'S PAT'T FRICTION CLUTCHES 
ll1 are ma:p.ufactured by Volney W. Mason & Co . •  
Providence, R .  I .  Aa:ents, R. BROOKS & CO. , 123 AYe. !?, New York : . 1'APLIN. R1CE & CO . .  Akron, Ohio. 

A CAREFULLY SELECTED assortment of 

PATENT RIGHTS 
Constantly on hand ' and for sale, �ither for c ash 0.1' on 
royalty . We' offer those only, WhICh, after a busmcss 
experience of fourteen years, we can thoroughly endorse, 
both in ':\ pecuDiarr and mechanical aspect . Manufac-
��:�

r
goritfn��l�aJ�ds s��:��dt���Jr�tiff?n�:;��;��,

r
:� 

in forlner yeal's . Sec advertisements in t.he New York 
dllily papers. Patentees and Inventors WIll do well to 
c(1fnmunicate with us for term s, &c. E.  E. ROBERTS & 
CO . , Consulting. Enginee

_
rs, 15 'Va�l st. , New Yor� .. __ 

M
-- :AC HINISTS' PATTERN and BRAND 

Letters-Every size or stvle on hand, OR TO. o.RDER. . .  
VANRttR,flH�s1�'c6�:frLjuftO?'?N. y, 

Engravers' BOXWo.o.D-METAL for Machinists. 

e rr  E .A.. l\t 
PUMPING MACHINERY 

Large and 
Splendid 

lIlustrated 
Catalogue 

Sent Free, on 
Application, 

Cope & �Iaxwell Man'f[ Company, 
118, 120 &: 12� Ea"t Second St., I ' !!) CINCINNATI, O. 

To Electro-Platers. 
BATTERIES, CHEMICALS, AND MATE. 
manu�!c1��cJ���

t
�o�� ��

g
iilo;\tRJ1�OXt�,f ll���¥;����! 

ing Electrician, 19 Bromfield streeh Bo.ston, Mass. Illus­
tratea catalogue sent free Qn apphcatiQn " . 

STAVE MACHINERY 
And WO ..•..... o�WOR .rH PLAN ERS for 12 years a specl�lty, ; . T. ll. RIGKER & SONS, narrison; Me. 

OTIS' sAFETY HOISTING 
MachiDery. 

OTIS, BROS. &; CO. Nn. 34S BROADW II.¥" NEW YORK. 

P ORTABLE STEAM ENGINES, COMBIN 
In

th,
the ma.ximum of 'Btt'lciency, durability and eeQn-

�flel���d
t��;6��if;��6w'ri��1�r�

n�hR�
i
C900 

T
b�1� 

a
r� 

uee. All warranted satisfactory or no sale. DescriPfiv€ circulars 8cntrc�p�g'tgIh ;t�J��tawrence, M.ss . 46. Cortlandt st. New York. 

Niagara Steam Pump, 
CHAS. B. HARDICK, 

23 Adams st . •  Brooklyn , N, Y. 

Patents. 
Noiseless. F,-l etl on Gro""'"d, or Geared HolMt. 

Pl"€l, suited to every \vant 
!'latety !Store Elevatol'§. Prevent Accident, 11 

e Belt • .  aud EUl{ine break. W�:i�{:�IIo�gi�e.i:'id Single, 1-� t� 
e power. 
l'ilillilS, 100 tIJ 100,000 Gall",,,, a: ���!ef,ml:ai�r1;�l:�'i�!��it� 

out nJury. 
All LiS!' t-t :'l1mr,le, Dnr. able, and Eoonomlcal. 
Send for vtrc", a.ro. WM. D. ANDREWS & BRO. , 

414 Watf'.r street. N ('.W York. 

THE FREAR ARTIFICIAL STONE. 
INC01tBUSTJBLE, AND UNSURPASSED IN DURABILITY. 
U
:tE

wards of400 houses erected of it, in Chicago, Toledo ,  Pr�, ��ci �i��ii��;V ��
l
���

S
b� e:�fa

a
:g�et}��iK'l�ii���� 

cost of labor on the natural material . Orders for stone 
received at the office of THE NEW YORK FREAR STONE 
Co. , N. Y. LHe Ins. Co. Building, Nos. 346 and 348 Broad­
way. corner of IJeonard St . .  New York. 

You ask WTIY wo can sen 
First Class 7 Octave Planes for 
S290 ? We answer-It cost:;! 
less than $aOo to make any $600 
Plano sold through Agem:s, all 
of whom make 100 per ct. profit. 
We have no A�ents, but ship 
direct to families at Fa.ctory 

����' �!�l�l����!(t:��lJ:��i� 
which we refef to gOO Bankers, 
Merchants, &c. (!'omo of whom 

you may know) using our Pianos in 40 States anti Territories. 
U." S. Piano Co . .  865 B roadway, New York •• 

AUSTHALIAN COLON IES. 
BENCRAFT & SMIT H ,  Sol icitors and Patent .Agents , 

MIl�f����ge����foiayort7
e
Jgllr;: �l\���e�����o

s
n
���: 

Helbo urn,e : United S t�tes Comml. 
Powers of ,attorney to Charles Chichester Bencraft. 

I:lATENTS BOUGHT AND SOLD. Send 
. fQr our List . Agents wanted. ;E. H. GIBBS & CO. , 

11 Wall St . . N . Y .  Heferenccs : A .  W .  Dn!J,oek, PreF! . � .  
M . S .  - S o  Co . , ; .J. C .  Wil1aus , Pres . Hanulion Ins .  Co 

do.. 1 0ft t; � Ie n ,per mont.h guaranteed sure 
� U 0 � %9 V  ttO Agenttl cvcry whm'e sell-
ll1S" our new Beven strand White fJlutina. Clothes 
LInes. Sells readily at every hou�c. t3a:O:-Plcs free. 
AddreEs the GIRAR.D WIllE MILLS . PhIladelphIa, Pa. 

RIVERVIEW Military Academy, Pough· 
keep8ic� N. Y. _A thQrough-going school fO_l��;Y� 

A· .  LCOT'l"S LATHER for Broom, Fork, Hoe, au'illLts 11al'I'ljtG:�i[;�i�tra�lttSt. , New YQ,l\, 

237 
WOODBURY'S PA'l'EN T 

Planing and Matching 
and Molding Mach\neS,Gtay &.Wood's Plan�rs,Self·oll1rg 
Saw Ar�o;(, �MB'gr wood 

r91'lii',ll.�����i,
rk Y . •  

Send for Cll'CUlars. ( 67 SudbUry street. Boston 

WOOD.WORKING MACHINERY GEN . 
erally Speclulties Woodworth Planers and Rich ... 

ardson a Pate�t Improved 'Tenon Machines. Nos. 24 and 
26 Central, corn,vITr:ir�R'B�hl;JG��\�Yda .. �D80N. 

Illustr�1AQJJlIJ�Jo�J��§ �f sman 
ToolS and Materials sent free to any address. GOODNOW 
& WIGHTMAN, 23 Cornhill Boston , l\Iass. 

Milling Machines. 
CI TANDARD UNIVERSAL, INDEX A�D 
� PLAIN In e�ery Yarlety, of uncqualled design and 
first cla.ss w'orkmanSllip. Send for illustrated catalog.ue 
to the BRAIJiABD MILLING MACHINE COMPANY, SO MIlk 
Street, Boston. Works at Hyde Park. 

HILL, CLARKE & CO., 80 M II.K ST., Boston, 
ENGINEERS, AND DEAl .. ERS IN 

S T E A lli  E N G I N E S  A N D  P U IU P S ,  
AND THE Best Cln�s OF NEW ENGLAND 

I R O N  A N D  W O O D  W O R R I N G  
M A C H I N E R Y .  

l\ ;f' ODELS FOR THE PATEN'l' O FFICE, .1ll1.. anrt experimental ma.chinery of aU Jdr ds. HOLSKE MACHINE CO . ,  2 ,9 Cherry St. N ew YQrk., ncar Jefferson 
St. A special shop for Patent MOr1el s .  M any years expe­
rience. Refer to Scientific American Office. 

PATENT IMPROVEU V ARTETY MOLDING MACHINERY 
A nd A djustabl e 

CIRCULAR SA'V BENCHES. 
F Q r  Machines and information. address 

J. P. GROSVENOR. Lowen , Mass. 

SCIENTIFIC AMERICAN 

For 1872. 
A year's n umbers contains over 800 pages 

and makes two volumes, worth as a hook of 

references, ten times the subscription price 

ENGRAVINGS 
by our own artjsts, will not only be given, of all the best 
Inventions of. the day, but especial attention will also 
be directed to. the description and illustration of 

LEADING MANUFACTURING ESTABLISH· 

MENTS, MACHINES, TOOLS AND 

PROCESSES. 

Inventors and Patentees 
will find In each number an official List of Patents, to­
get.her with descriptions 0.1' the mQre important Inven­
tions. "Te shall also publish reports c;>f decisiollS III Pat� 
ent Cases and PQints of law affecting the rights and inter 
csts of Patentees . 

THE NEW VOLUME OF 

commenced JANUAR Y FIRST ; therefore ,  now is the 
time t� organize Clubs and to forward subscript-lODs. 
Clubs may be made up from different post o1liC"' , 

TERMS FOR 1 8 72. 
One copy, onc year 
One copy, flix months 
One copy four months -
CLUB RATES { b��rC�f�eio�i��,����� 

er��� ,$;a�?l 
One copy of Scientific American for one year , and 

f3.00 
1.50 
1 .00 

25. CO 
2 . W  

onc  copy of engraving, " Men of PrQgress ," 10. CO 
One copy of Scientific American for one year, 

and Qne copy of " Science Record ," 
Ten copies of " Science Hecord," and ten copies OJ. 

4. CO 

the Scientific American for one year 00. 00 
CLUB PREUIU1US. 

Any person who sends UH it yearly club of ten or mol"!:! 
copies, at the foregoing club rates, will be entitled to one 
copy, gratiS , of the h.rge steel plate engravillg, I I  .M e n  0 1  
Progress. " 

Remit by postal order, draft or expr��E!s . 
The postage Qn the Sdentific Amcrican is five cents per 

quarter, payable at the office where received .  C anada  
subscribers must remit, with suoscriptiol1, 2 5  cents extra 
to l'ay postage . 

Address all lette" .  and make all Post Ollice orders or 
dralts pay�ble. to 

MUNN &. CO" 
37 PARK ROW, h EW YORK 

© 1872 SCIENTIFIC AMERICAN, INC



A dverti8ementa will be admitted on this page at the rate <if 
$1'00 per Une for each insertion. Engravings mal< 
head adverUsements at the same 'rate per lim, by meas­
urement,as the letter-press. 

Adapted to Mechanical Pnl'Pose,!, New York 
Bettin" and Paekin" Co .. 37 & 3!'t Park Row. 

RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of one per cent its value, and by its use Vacuum Pans are run with full vacuum without Air Pump. Send to G. S. WILSON, 51 Chardon St . • Boston, for a personal call. or the Company, at Buffalo, N. Y. , for a circular. 

,. �  .. .  
And Shaped Carbon Points, indispensable for Turning 
Emery Wheels, Grindstones, also Truein� up hardened Steel andr:E1����g'ff, ��l���'etc64 t�s�i�S�t. , N. Y. 

THE adoption of new and Improved applica­
tions to the celebrated Leschot's patent, have made 

lM�'kdW�IL'L1�G�ull.fh:�ap'::-��1'i.;1�e�V��c�':,'"�;tYa�J economy are . acknowledged bo� In this country and Europe. The Drills are built of various sizes and pat· 
!�?i�huW!ii:' !r�HirUHT�U�I�� [r:��E�n�l�rtJ�,a 
RIElf�����IFif� a'i�Witt\'k��:r�L';;'I��t work...Lals� to DEEP BORING FOR TESTrirG THE VALuJ!; 0 .. , MIRES AND QUARRIES. TEST CORES taken out, showing the character of'mines at any depth. Used either with steam or compressed air. Simple and durable In COJlstruction. Never need sharpening. Man· ufactured by THE AMERICAN DIAMOND DRILL CO., 

No. 61 Liberty St., New York 

�20.-ADVERTISERS.-$20. 
ONE 'lHOUSAND CARDS. t:IRCULARS, or CATA· LOGUES, distributed In Seventy Cities and Towns in the New En�land States by our traveling men for TWENTY 
P��r;,��fStre�f,DB��t:,;,

I�"s.EDW. H. ADAMS & CO. , 
" CARPENTER AND JOINER'S HAND BOOK," and "TRE ART OF SAW FILING. " By H. W. HOLLY, Prac· tical Architect and Builder. These useful and practical little bool,. have reached the 7th edition. and sales rapidly mcreasing. 

A���r?�9f��\F��Ps't\�eeJ:�e���fprlce, 75c . •  by the 

NASHVILLE INDU8TRIAL EXPOSITION 

�:gc��1ii��EJtrJ�V�!T10i68ju�if�l�%�St PRO· 
ExhibItors throughout the i%ited States are Invited to a.ttend and contribute specimens of their productlOns. Splendid Exhibition Rooms, Power Halls, Art Galleries, and CODservoatories, are prepared, and all needful facUi­ties for diSPlaring the productions of the country are ���tY;��ci Je8ta�,& :��r��le�Ja��: d��f���i:���;�� tlon, and producers should embrace this opportunlt'\· of Introducing their productions. Arrangements for v '  rate of travel and transportation are being-made through. out the country. For 1"ull particulars,- address R. A. CAMPBELL, Sec'y. C. R. PARSONS, Prest. 

A GREAT WANT SUPPLIED. 
A cheap and durable Cultivator. Saves half the labor. Use the best. For particulars andl?11�u}:ilit�li�s�nlonvllle, 8. C. 

"38 Broadway, New Yor,k. 
ILLUSTRATED PRICE·LIST SENT BY MAIL. 

FIRST PREMIUM (MEDAL) AWARDED IN 1810 AND IN 1871. Endorsed by Certitlcate from AMERICAN INSTI. TUTE as " The Best Article in the Market." Also. manufactUrer of Asbestos Boiler Feltinll"' Rootlng and Sheathing Felts, Acid, Water and Fire Proof 
X�'i't��¥gg�s·A��}\.'1L�'fr'll' P���enll�iE;�� �g�':Iig MATERIALS. sr Descriptive Pamphlets, Price Llst� &c. , by mall. { E8tablished ( H. W. JuHNS, 

in 1858. S 78 William St .. New YorJr. 

To Capitalists or Foundry apd Machine Men. AN EXTENSIVE MANUFACTURING ESTABLISH. MENT in Chicago, in full operation lor the l'ast ten years, with dally Increasing business. large cap.tal and good credlt,havlng escaped the ravages of the great tlre proposes to erect buildings Upon an extended scale 1m.! mediately, in or near to the " Burnt DistrIct," and will 
�g���e tt���r�a�il�o�he��m���b1fna��fat�u��f:e ff� l�� enterprise . A large number of machine shops and foun� dri�s were destroyed by the :fire, reducing competItion, "'WhIle the immense demand for Engines, Hoisting Ma. chlnery, &c. , to rebuild the city, Is ample guarantee of future business. The reputation ot the house Is A 1, and the class of work in many re�cts a monoBol-Q secured 
We;�

t
*��E;;�n�n str��r���ICag��111�CTU E , No. ,516 

J' dttttifit �mtd,att. 
A.  S .  C A M E R O N  & C o., 

ENGINEERS, 

Works, foot of East Z3d Street, New York City. 

ST£J\M rUMPS, 
Adapted to every Possib le  Duty.-' Send for a Price List. 

A G O O D  C O M P O U N D  Microscope, 
�fc�p�lgrj���� j)';,lj� ���as���t��tl�een�:lts�all, on 

728 C�.tJ;;t �����i�a:!1�hla, Pa. 
STEEL TAPE MEASURES, 

Mathematical Drawin[ Instruments, 
SPY GLASSES, SPECTACLES, • 

MICR08COPES, &c., &c., 
For Sale by 728 Chestnut s'freit: :M.?�!i�T�l}a. sr Catalogues •• nt without cbarge. 

THE ' ROCHESTER TURBINE. 
o �:;e ::�:i� 1St }�: {ii�W:#at�:n�A1�'n�� a�J\r:.� portant improvements. One of Van DeWaters's wheels, tested by James'Emerson, of Lowell, gave 8<1·60 per cent. Send for circular. ROCHESTER TURBINE WATERWHEEL MANF'G COMPANY. Rochester, N .  Y. 

RISDON'S IMPROVED 
Turbine Water Wheel. There are now severa.l hundredS of these in successful operation. Their simple and tight gate, and their ec<>no· mlcal use of water at all stages of the 

��t:ort��:� �l:�te�t::iYbi�::e�i��: er���J'ff�;O'thr1§i'rsIX ONE. HUNDREDTHS PER CENT. Send for a circular. T. H. RISDON & CO . •  Mount Holly, New Jersoy. Manutacturers of all kinds of Mill Machmery, and Clr· cular SawM.lls 

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

lU..NUJ'AOTUBBRS, TBB.NTOX, ll. J. 

FOR Inclined Planes, Standing Ship Rigging, 
Bridges, Ferries, Stays, or Guya onDerricks & Cranes, Tiller Ropes, Sash Cords ot Copper and Iron, LIghtning 

R,�n:�:':,'"t a�l �fJ'J':ior ����a!:Jt��!���fr:.en1°pfoil;; cireular I g1vi� price 3ntl other information. �ena for 
raar�f����n co���:�\��� h�il�fi��:\r:li������us: --ii����:iiiiiii�iiiNioi·�1il�1ELiiil�erty �ree� 

SPECIA.L NOTICE. 
ON THE 15th OF APRIL WE SHALL MAKE A GENE· RAL ADVANCE OF 15 PER CENT ON THE PRICE OF �b��E 

d��NJ.�::it���� ;;'�E!;;i;; be �ld
a�1 ?f.e;Ee:� LIST price. instead Of 15 per cent I>iscountfrom 8ame, as 

heretofore. l'here will be a corresponding advance to the 
trade. The Increasing demand for, and reputaUon of, THE TANITE EMERY WHEEL warrants Its manufacturers In at last making an advance from the price list which t��y 8��a��� g8��I�Jx;fr:r�:d t��r�:;:-?ttl�fa��re�: tlon, the employment of the greatest mechanfcal and chemical skill, and the most assiduous study of the wants of MeChanics and Manufacturers. have enabled THE TANITE COMPANY to bring their 8pecialty to the 
:�g��:n��t�a:{{:��r:·co�':.��\�':l ����a{�t:.r'b�:��/[�� Industry ; and this, with the necessity of maintaining and 
;.jr"� i::,c;J::!�f \���f'::' rfr�::��� "b6\:i¥.i<f�.o1Jo'b"lJ� 
can be made for ordinaryprice8, but STANDARD GOODS, 't':(i':}(�i::n7:'�1��yfw'fo':t:lf.l[{=:'oJ�J.� "t':;;��a�:Yt 
the bodily salz:etll of his hands d<;pends . can onllf be Irr. 

t��d:V;T�ii 4�hJ'i��·w\HS ..f��1f'lMAwt� ��Hji�yA.J>J�i:\:�r�.&ljf1ff:l1:rglRfOJ�ljN�1N�OliT. ��r��1Jl:t' 13DR��lii�/fgTRol�PJ'J>Jb�.OF Address THE TANITE COMPANY, 
IStroudsbur&" Monroe Co., Pa. 

Th.,s�;1�����Y:N\!�l't�"6'o��EJ:rY ffr���tr1NlJ�itl. nery are tkl8 day advanced, as follows : . 
The Tanlte Co. 's Saw Gummer • . • . • • • • • • . . . . . . • • • . • • . .  $15 u U " No. 1 Emery Grinder. . . . . . . . . . . . . . . 36 I I  U " h . . U on Table. . . . .  50 No;, 2 • . • • . . . . • • . • • • • 50 on Table . • • • •  75 No. 3 • • • . • • • . • • • • • • • •  110 Diamond Tools. . . . . . . . . . . . . . . . . . . . . .  15 
a,;dhU:���:� t .... �tfe�a�ft�v:.,t;,��l����J':�:;:'e�[s ¥ne��� additions to these Machines, necessitates the above ad· 
�gr;:B ai.'eO\';;�th:���g��f i�l�h:dri,.':.�i�t.th�:��';."oM,�: that ' W" we make no charges for boxing and shipping. and no charges for Extra Rests • .A'! Each J;;mery Grinder Is supplied (In addlLion to the two ordinary Rests) with one of our improved adjustable Face Rests, and one of our Improved adjustable Side Rests. These Rests.A'�ar��s�et at �nIM¥1.1hTE CO., Stroudsburg, Monroe Co. , Pa. 

VERE:a&, 
H A. RD W O O D B O A.RDS , 

Large and choice assortment 01 J'BENCH BL4<iIKUN�¥lr�W trl;
OINE, THUYA 

DousTl�jtMk '}!IMj�%;'Yf�k'k��'il'S��OARDS AND PLANK. 
pr Send for catalogue and price list. 

G. W. READ & Co.,170 & 172 Center St., N. Y. 
Factory. 1861 0 'lOO Lewis st . •  between 5th and 6th sts. 

Send for circulars . 

IRON PLANERS, ENGINE LATHES, 
Drills. and other Machinists' Tools, of SUjerlOr qual· n�n o:n�a��i:�'!.1J'i:��WEJ'flA'��JoiIANV'} f�¥'uYl: ING CO. , New Haven, Conn. 

Brass & Oopper 
SBA.lYILBSS TUBING 

FOR LOCOMOTIVE, MARINE, AND 
STA'rIONARY BOILERS. 

lYIerchant &. 00., 
�O" Market Street, Philadelphia. 

Swain Turbine. 
"Our Low-Water Wheal from this on" 
WILL DO TEN PER CENT MORE WORK 

on small streams, m a dry season, than any wheel ever Invented. Gave the best results, in every respect, the Lowell Tests. For Report of tests at Lowell, with Diagrams and DIes of Power address 
THB SWAIN · TURBINE CJO., 

N"rtb CJbelmsCord, Ua ••• 

MA.CHINERY, 
8al' .... and Mecbanical Snpplie., 

A. S· & J. GE AR & CO. ,  
6S  t o  sa SUDB1mY S'l'BEE'l', BOS'l'ON, IrWIS. ,  

LUBRIOA. TORS. 
DREYFUS' celebrated Self-act 

Ing Oilers. for all sorts of Machinery Qlild Shafting, are reliable in all seasons, saving 75-95 per cent. The Self· acting Lu· brleator for Cylinders Is now adopted by over 80 R. R. lu the U.S. , and by hundreds 0 . �it.}m :�'ll�F���I'M"il;e�l�c�I.�'J:Y 

[APRIL 6, 1 872.  
pr T. V. Carpenter, Advertising Agent. Addres hereafter, Box 'l'l8, New York city. 

ASPHALTE ROOFING FELT. 

A WELL tested article of good thickness 
and durability, suita�le for steep or tlat roofs ; can be applied by an ordmary mechanic or handy laborer. ,end for circular and samples to E. H. MARTIN, 70 Maiden Lane, and 9 Liberty Street, N. Y. , 

Union Stone Co. ,  
Patentees and ManufaQturers of 

ARTIFICIAL STONE ... 

and��tl�l� �o���:e�y�hee Machinery and Tools, Send for cir cu lar. �fUcl��l)�?'Hl'ss. 
L. W.Pond.---New Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS, 

LATHES, PLANERS, DRILLS, of all sizes ; 

M'lli;;en���ln����fa�';�� �"Jt ���t:�i;nft'at\'�dp��g��� and Shears for Iron. Ott' ce and Warerooms, 98 LIberty st. ,New York ; Works at Worcester, Mass. 
A. C. STEBBINS, New York, Agent. 

American Saw Co., Man�facturers of 

And Perforated CirCUlar and Long Saws. Also Soliel Saws of all kinds. No. 1 Ferry st. , corner Gold street New York. Branch Omce for Pacific Coast. No. 606 Front street, San Francisco, Cal. 
FOR 

SHEATHING, 

PLASTERING, 
ROOFING, 

DEAFENIN G, 

AND 

A 

CARPET LINI�G. 
8!mple.s&circu,lars.sentfree,by E I ROCK RIVER PAPER CO., 

Chicago ; or, 
B. E. HALE & CO., 22 & 24 Frankfort St. , N.Y. R Sole Agents for Eastern States. 

QOLT'S ARMORY TESTING MACHINE-
Stren th ofMaterials.-The Colt's Arms compa

�
, 

ot artfora COUll. is prepared to measure the etren h 
of all materials by hs testmg machine, whiQh Is. capa Ie 
of determlRlng strains from 1 oz. to 10u,000 lbs. , ill speci· 
mens from 7 inches 'to 8 feet in length, and with cross· 
sections up to 1 square inch in area. The price ot testing 
half a dozen speCImens of the same material, $25. See 
Scientific American,March 16, 1872. For f'urther informa· 
tion, apply direct to the Company. 

Machinists' Tools 
OF EVERY DESCRIPTION. 

WE WOULD CALL THE_ATTENTION 
of Railroad Companies and Car Builders to the superior excellence of our 

CAR AXLE LATHES (GRAY'S PATENT), 
CAR WHEEL BORERS, 

HYDROSTATIC WHEEL PRESSES, ETC. 
NILES TOOL WORKS, 

Ollice 131 West Second Street, 
CinCinnati, O. 

'"d$75 to $260 "per month, ;;:tli:d�ef:. 
+>,G> mal�" to introduce the LlENUINE IMPROVED COM. MO-" SENSE FAMILY SEWING MACHINE. ThIs �Machine will stitch, hem, fell, tuck, quilt, cord, bind, wbralcl and embi.'oider in amost superIOr manner. Price !:>only $15. Fully licensed and warranted for tlve years. POWe will pay $1000 for any machine that will sew a 
JJ����l��·��r''k��:��if�cc:���t�!,a���:::�����ll�t 

+=t can be cut, and still the cloth cannot be pulled ap:Rrt � without tearing it. We pay Agents from $75 to $25G cuper month and expenses, 01' a commiSSion fr.om which bj)twice tl>at amount can �e made. Address SECOMB & ��OSt. f��?
s
�'.M�ass' J· PittsbUrg!!:.' Fa. ;  Ohwago, ill. ,' 

A VALUABLE PATENT FOR SALE.-
Good reasons given for selling. Address Lock Hox C, Collinsville, Conn. 

KIDDER'S P ASTILES-A Sure Relief for Asthma. STOWELL & co. , Charle.t.o .... n Mass. 

$20 OOQ IN ' PREMIUMS.-SIXTH 
Grand State Fair of the Mechanics' and AgrlC'ultural F air Association of Louisiana, will be i��110�4 t�, ��:r �r�¥.n�9:�n�N{8J12.0fIfx�1bi�J:�a.:':.; invited from every section of America. Those visiting the Fair by railway or steamer should procure their return tickets at the point of departure. Premium Cata· logues will be sent to any address, free of char!?e, by ap· plication to LUTH� HOMES, Secretary and 'Iressurer, Office Mechanics' Institute, New Orleans, La. 

GEORGE PAGE & CO., Manufacturers of 
Portable aud Stational]' 

STEAM ENGINEI:J AND BOILERS; Patent Circular. Gan�, Mul�l. and Sash 
SA W MILLS, vnth 0 UTFITS COMPLETE, 
comhinlng all relia!:>le Improvements-Grist Mill. ; Shin. gle Machmes ; Wood Working and General Machinery. 
s�h

e'!:'�l�i Srr�·ecr.iR�\'trm������es. Address No. 5  W. 

PORTLAND CEMENT, 
OF the well known manufacture of John Bazley White �fit°��e��.x'&-�,0�4 gr:�\� ,bl Y. 

THE " SGientific American " is printed with CRAS. ENEU JOHNSON & CO. 's INK. Tenth and Lombard sts. Philadelphia and 59 Gold st. New York. 

© 1872 SCIENTIFIC AMERICAN, INC




