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IMPROVED SHEARS FOR CUTTINO BAR IRON. 

The ordinary method of cutting bar iron or railroad rails 
is by means of the cold chisel and hammer, a tedious and at 
best inaccurate operation, involving the labor of three men 
and no small expenditure of time. It is hardly necessary 
to point out that an efficient device for the same purpose would 
possess considerable economical 
value; and for this reason, in 
addition to that of its producing 
superior work, its substitution 
for hand labor may be urged. 

The subject of our illustration 
is a power sbears, of the size 
adapted to cut round iron of all 
sizes up to two inches. It is 
also provided with blades to cut 
flat iron as large as one by four 
inches, and square iron up to 
one and one half inches, with· 
out alteration. The machine is 
well adapted for the use of chain 
or bolt makers, and for general 
machine shop work. Smaller 
sbears are made for lighter 
work, and larger ones for cut
ting up old rails and scrap for 
rolling mills. The size here
with represented, which cuts 2 
incb iron, weighs only 2,000 
lbs. , and occupies a space of 3 
by 5 feet on the floor. A hand 
machine weighing but 470 lbs. , 
worked by two men, we are in
formed, has repeatedly cut off 
rails of seventy.two inches sec 
tionalarea, requiring 360,000 
lbs. pressure. 

The pressure required to shear 
off two inch round iron will 
average 157,000 lbs., and the 
means wbereby so much force 
is concentrated in so little space, 
and so much strain resisted by 
so little weight of cast iron, in
volves two principles in me
chanical construction. The first 
principle consists in fasten
ing the blades, A, B, and C, of 
the shears within the circum
ference, C', of its bearing of os
cillation,in such manner that the 
largest bar to be cut is placed 
close to tbe axis or actual 
center of the shears. This is 
claimed to secure the shortest possible unit of leverage for 
the resistance, and at the same time the resistance or strain 
on the machine is located so near the center as to aHow tbe 
iron, which must support said strain, to be distributed in a 
circle. Second, since the work is intermittent, a fly wheel 
m9.Y be advantageoUSly used. And since the power that 
may be accumulated in fly wheels is propor-
tional to the square of the velocity of their 
rims, the weights being equal, a good speed 
to the wheel is the first requisite. 

The sbears shown has a three feet wheel, 
weighing 630 lbs. , with eight inches face, 
running 120 turns a minute. As two inch 
Iron cannot be handled to cut chain links 
faster than 15 or 1S times a minute, the 
power of the wheel may be multiplied about 
8 times, by such mechanism as will give the 
shears blade 15 strokes to the wheel's 120 
turn�. 

In this machine the power of the fly wheel 
is communicated directly to the moving arm 
of the shears, by means of an eccentric, D, 
on the hub of said wbeel, driving a pawl, 
which engages teeth in a circular are, E, at 
the outer end of the shear arm, F, tbus rais
ing said shear arm one tooth at each revolu
tion of the wheel, an attendant pawl, G, 
I!!upporting the arm by each tooth as it rises. 
A stop dog, H, which may be fastened between any two 
teeth, on arriving beneath the pawls. disengages them, and 
the shear arm drops back to its normal position, where it is 
received on a cusbion, I, to avoid noise. 

Thus, by dividing tbe angle, through which the shears 
must move to cut two inch iron, into 8 teeth, and by placing 
said teeth far enough from center so that each tooth may be 
thick enough to bear its load with safety, the whole problem, 
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the inventor claims, is solved with light parts, and almost 

no power wasted in friction. The eccentric is so propor
tioned to the teeth that the fly wheel is at work only one 
quarter of each turn, leaving three quarters of the working 
time and all the time between work for it to accumulate 
power. The body of the machine has a trunnion projecting 

STEVENS' mON·CUTTING SHEARS. 

from its face, on which is a circular flange, behind which a 
collar, J, takes a facial bearing. The moring arm, F, con
taining one pair of steel shear blades, B, has its bearing of 
oscillation on tbe circumference of the flange, and is secured 
so that the blades work in facial contact with the opposite 
blades, A, C, by means of bolts and the collar. When 

the pawls are thrown out by the stop dog, the lever holds 
them out, so that the shears is still, with its mouth open to 
receive iron, until it is purposely started. This may be done 
by eitber the hand or foot of tbe operator. This is a point 
of great value to prevent accidents in cutting rails and other 
heavy iron, as it allows any desired time to get the bar in 
place, and (when started) cuts it off as quickly as those shears 
do that keep the jaw always in motion. 

['3.20 per Annnm, 
Postall'e prepaid. 

For bolt and chain makers, a gage is supplied, that regu
lates tbe length of the piece cut, with precision . And this 
gage has a very ingenious mecbanism, whereby the very act 
of pushing the bar against it starts the macbine. The 
notches made in the blades for cutting round iron are so 
arranged as to cut the smallest iron at the fartbest point 

from center, thus requiring only 
the motion of one tooth. Al
lowing a little time for the arm 
to fall, the shears will cut 100 
pieces of one half inch iron, 75 
pieces of three quarter, 50 
pieces of one inch, or 15 pieces 
of two inch iron in one minute, 
while the fiy wheel continues 
at the speed of 120 turns per 
minute. Its great firmness 
causes the blades to wear a 
long time. An opening from 
the joint allows the scale and 
rust to fall out. 

These machines, we are in
formed, have proved by use to 
be very efficient, reliable, and 
extremely cheap, as their first 
cost is not one half that of 
otber sheall!! capable of the 
same grade and amount of 
work. The principal features 
of tbese shears are soon to be 
adapted to a combined shears 
and punch for boiler plate work. 
The device has been patented 
in the United States, Canada, 
Great Britain, France, Belgi
um, and Austria. 

For further information, ad. 
dre88 the inventor and manu
facturer, W. X. Stevens, East 
Brookfield, Mass. 

A Railway on the Sea 
Bottom. 

Dr. Lacomme's project migbt, 
perbaps, be termed more fitting
ly a marine railway, or a rail 
way for the marines. He pro
poses to lay a submarine lil1e of 
rails at the bottom of the Straits 
of Dover between England and 
France, upon which a weighted 
chariot or platform is to run, 
and upon this platform is to be 
placed a submarine boat, com

posed of galvanized iron, and hermetically sealed, propelled 
by compressed air. 

•. e.e 
!!Ileel Rallll. 

We had a conversation with the president of one of our 
largest railroads the other day, in which he said, speaking 

of the relative merits of steel over iron rails, 
that he believed that it was better economy 
for any railroad doing a large traffic to pay 
tbe present price for steel rails than to lay 
down iron, even if tbe latter were delivered 
free of cost. We thought at the time tbat 
the assertion was pretty strong ; but on in
quiry among otber practical railroad men, 
they confirmed the first gentleman's asser· 
tion. 

A recent number of the Railroad Gazette 
contained an engraving representing the 
wear on a steel rail, laid down in 1865, on 
the single main track in Clark street, Chi
cago, where nearly all the trains of the Chi. 
cago, Rock Island, and Pacific and the Lake 
Shore and Micbigan Southern railroads 
passed over it, and where engines were con· 
stantly shifting. Iron rails in similar positions 
were renewed as often as once in six months, 
the steel rails having outworn sixteen of 
the iron rails. The steel rail was gradually 

worn down on one side, but there was no splintering, as in 
iron rails. 

••••• 
IT will be observed, on reference to the list of Canadian 

patents published in these column� weekly, that the num
ber of patentees is largely increasing. The last week's is
sue numbered forty. eight. In the corresponding week of 
last year, only half this number was i88ued. 
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THE GENESIS OF IRVENTORS. 

In the symbolic representation of the ages, the characteristie 
human type of one period is the hunter; of another, the 
Rhepherd; of another, the farmer At one stage of the world�s 
deveio!,ment, the soldier is the prominent man, at another 
the priest. Now the leading man is the builder; now the 
adventurous sailor; again the studious philosopher, the far
seeing patriot, the irrllpressible reformer, is the commanding 
spirit of his time. 

Of the nineteenth century, the typical man is the in,en
tor. He is at once the leading factor and the peculiar product 
of modern civilization. He it is that has introduced the 
elements which chiefly distinguish the life of to-day from 
that of any and every other period. The hunter, the farmer, 
the soldier, the sailor, the prie!!t, the philosopher, the states. 
man, the .artist-each fulfils his function; but in no way 
do they surpass the achievements of other ages, in no way 
do they help to make our life different in kind or different in 
character from the Ii,as of our ancestors. The work of the 
im'entor does. 

Subtract from the means and methods of our daily lifeal! 
those elements which are or have been patented, or a�e the 
products of patented applications and appliances, and how 
much-how evel'ything, in fact-that gives distinction to our 
age will be taken away I Pull out from our houses all the 
parts save those not now or ever patented, all those that have 
been formed or put together by patented means, and what a 
wreck would be left! Take from our tables all the articles. 
food,and furniture, in whose production and carriage patented 
in,entions have been essential, and how meager our diet would 
he I Strip from our bodies every article of clothing eave 
those in whose preparation patent.ed inventions have not been 
f'mployed, and how scant would be our attire! Deprive the 
wealthy of all the luxuries which invention has brought 
within; their reach, the poor of t.he comforts and conveniences 
which the inventor has provided or made possible, and how 
much of use and enjoyment would go out from their lives! 

Just now we are commemorating the brave deeds, the 
unconscious heroism and wisdom of the founders of our 
Republic. In no respect can it be said: " They builded better 
than they knew" than in the provision they made for the 
encouragement of invention and protection of inventors, then, 
llke thltml!lelvll8, a slender and struggJin&, band of pioneer. 
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on th( border of an unbroken continent, a new and unexplored 'I' tions. If a boiler blows up and kills its attendants, or a 
field of effort for the amelioration of human existence. It sailor is drowned, or a miner suffocated, the circumstance, 
was not a matter of climate or race, it could not be the 
conditions incidental to the conquest )f a new country, that 
made the Yankee an inventor above all other men. The 

, same race had undergone similar experience before, perhaps 
a score of times, yet it did not develop inventors except 
Rporadically. It was not necessity, the reputed mother of 
inventions, that start.ed. our fathers on the course which has 
wrought a revolution, a multitnde of revolutiont�, in the 
productive arts. The original need of,labor-saving devices in 
America was no greater than had prevailed the world over 
since human life began; always and everywhere humanity 
has stood in want of the beneficent products of the inventor's 
art, and everywhere it has stood ready to turn such IlJwiucts 
to good account. 

'''hy then were not more invt'ntions made? Simply because 
the true parents of invention-encouragement of inventors 
and protection to their product.ions were lacking. Those 
provided, their legitimate issue followed, genius for invention 
was developed, and its progeny increased In geometrical 
progressive. Every new contrivance gave birth to many, 
inventi,e competition Bet in, and ultimately improvement 
became wat.chword the in e,ery deport.ment. of productive 
labor. 

It is true, the student of pure science comes in for a share, 
a large share, of credit for making modern life what it is. 
Very largely he has led the van of discovery and made inven
tion possihlc. But it mu�t be remembered that it is tIleir 
practical application that gives material value to such dis. 
coveries; and that where such applications are not directly 
favored,the progrfss of pure science contributes little to the ad
vancement of human well being. In Germany and in England, 
the progress of scientific discovery is very rapid, yet invention 
lags. In this country invention leads, and frequently we take 
from them the barren scientific fact and return an application 
which gives it the highest value. It cannot be because the 
Germans have little inventive genius or practical skill, that 
they invent so seldom. They turn inventor!! quickly enough 
when they come here: an examination of the latest weekly 
index of inventors, containing some 250 names, shows that 
fully twenty per cent of those are unmistakably German. 
'l'hat a large percentage of our inventors are of British birth 
is too well known to call for investigation. 

The secret of the superior inventiveness of the Americanized 
European lies in the faet that here hi!; efforts are encouraged, 
there systematically represaed. Here we know the inventor's 
value, and appreciate him accordingly. We know that a 
fertile soil gives us far less advantage in the markets of the 
world than the time.saving and labor-saving Implements 
which enable us to win our agricultural products easily and 
quickly-implements which we owe to onr inventors. 'Ve 
know that our commercial superiority and the immense 
development of our manufaeturet! rest very largely upon the 
genius and labors of inventors. But a little while ago Eng
land led the world in these departments of human activity, 
To-day her foreign and coastwise commerce falls below ours 
by nn aggregate of o,er ten million tuns annually; while our 
manufacturing establishments, notwithstanding high priced 
labor and the predominance of machinery, give employment 
t<> nearly a million more operatives than those of Great Britain. 
How many of our six and half million mechanics could pursue 
their labors in default of patented inventions? How much 
of the five thousand million dollars worth of manufactured 
products, which they turn out a year, would bepoBslble with
out the inventor's aid? VVe know our indehtedness to Inventors, 
we welcome them as public benefactors, as prime factors in 
our indusirial system; we protect them in the development 
and application of their ideas, and reap our reward. 

In Europe the contrary custom prevails. In Switzerland 
and Hollar.e, t.he inventor is refused any property right in his 
invention whatever; in the other States, the right is granted 
as a favor and weighted down with costs and conditions. 
The inventor is treated aH an invader of vested rights, an 
enemy to trade, a disturber of the peace of the community. 
The good he may do to the multitude is less considered than 
the inconvenience he may occasion a few manufacturers by 
compelling them to improve their wares or cheapen then 
prices. Patent!! are regarded not as mainsprings of mechanical 
progres�, but as "fetters" imposed upon industry, as 
" dragnets " spread to entangle manufacturers and curtail 
the area of their operations. The rieh manufacturer, satisfied 
with his plant and his l)ronts, calls the poor inventor a 
" nuisance" or " gambler," who, "instead of contenting 
himself, like other men, to work and accumulate money by 
industry, is always scheming, and dreaming, and wasting his 
time and his money." If successful he becomes sometimes 
worse than a nuisance. The Lord Chancellor of England, 
expressing the feeling of the dominant classes of Europe as 
well as of Great Britain, calls him by implication a black 
mailer, a sort of mechanical pirate, who robs the manufacturer 
when he can, and hampers him when he cannot rob; and the 
leading journals, like the Time8, rejoice at every prospect of 
reducing the number of patents and patentees as a relief to 
productive industry. Under such condition it is no wonder 
that inventors as a class do not thrive, or that they bring their 
inwmtive talents where they are appreciated. 

••••• 

DEATH IN THE SALT CELLAR. 
We are not of a morbid turn of mind; as a general rule, 

we believe that there is nothing to be gained by constant 
meditation on the uncertainties of human existence; but 0c
casionally something occurs which reveal .. death lurking in 
some unthought. of ambush. which presents the idea of mor· 
tality in a form whim fairly !ltartles one into somber refl". 

though we deplore it for the time, leaves no impression on 
the mind, for it is tacitly expected; but when an l\Otel full of 
people, as at a prominent watering place last summer, began 
to die off like sheep, killed by the water which was neceR
sary to their existence, or the pedestrians in a public street 
are suddenly hurled to the ground by an explosion of prl'
sumably harmless objects, or a bit of color in wall paper or 
dress carries disease or death, then we are forced into the 
disagreeable beli!'f that our lives are onr own only in a very 
limited sense. 

We have been led, perforce almost, into this train of 
thought, by the realization of how closely the commuBity 
has escaped a calamity which might have carried mourning 
and death into hundreds of homes. The Niagara, a large 
sailing v!'ssel of the Anchor l ine, recently reached thiR POlt 
from Liverpool, after a stormy pasRnge of thirty-three days 
The cargo of the ship consisted of 1,{)50 bags of salt of tl e 
finest quality, such as is �old for table use. This filled tl e 
hold, and the 'tween decks space was devoted to chemica's 
and general merchandise, the former including about a hun 
dred k£'gs of arsenic. During the bad weather, the carf a 
shifted, the arsenic kegs broke adrift, and, pounding against 
the !!hip's side, speedily became sufficiently injured to allow 
of the leakage of their contents. Meanwhile the seams of 
the vessel, opening, admitted water, and this, minglf'd with 
the arsenic, poured down into the salt. 

On the arrival of the ship inNew York. the chemical s, etc, 
were taken out in damaged condition, and then the salt bal'S 
were removed and delivered to the coll8ignees, who in coun e 
of trade 108t no time in disposing of t.he salt, or rather of a 
portion of it. At this late hour, the thought occurred to t1 e 
captain of the wt;sel that the arsenic solution might ha\e 
poisoned the salt; and acting thereon, he at once telegraphed 
far and wide to stop its salo and consumption. Professor 
DOff'mus was sent for to analyze chemical ly the material; 
and from his report, based on the examination of a large 
number of samples, It appears that the arsenic was pr€sent in 
Buch considerable quantities as to render the "alt utterly 
unfit for use for any kind of food. 

It is stated that the warning llUS been given in sufficient 
time to prevent the sale of any of the poisoned susbtance, 
the telegrams reaching the parties before the salt itself. 
But the contemplation of what might have been the result, 
were such not the case, is en ough to cause even the most in
different to shudder. The salt is said to be still of use for 
manufacturing purposes, and hence will not prove U total 
loss. The question of value, in�urance, etc., is the gist of 
a trian�lar fight between the cHstom house people, the in
surance companies, and the owners ; and here we !mppose 
the matter will end. It seems to uS,however, that it sh)uld 
not be allowed to drop here. The fact that the lives of 
perhaps hundreds hung on the memory of one man, and 
that it was nothing more than mere luck or chance wllich 
caused that individual to bethink him8elf in time, is entire· 
Iy too serious to be passed lightly by. 

The public would like to know who is respoIlBible for 
such criminal stupidity as the stowage of a terrible poison 
in a locality where,even by the merest limit of possibility,it 
could get mixed with a staple article of food; also 
whether it is customary to pack ar8enic in vessels capable of 
smashing by rolling about the decks. There are plenty of 
laws regnlatlng the Mle of poisons; it might be well, if 
Buch are not already there, to embellish the �tatute books 
with laws goveIDing their transportation. 

... �. 
THE AGRICULTURAL DISPLAY AT THE CENTENNIAL, 

A circular signed by the Chief of the Bureau of Agricul
ture of tho Centennial Exposition, Mr. Burnet Landreth, has 
recently been issued, directing public attention to this very 
important portion of the national exhibit, and reqnesting, 
from agriculturists generally, aid to ensure its completeness. 
As the time in which the labors of the Bureau must be per
fected is now less than a year, we need hardly point out that 
hearty practical collperation is what is wanted from the pub
lic, and not mere approval of Its ends and purposes. As we have 
already strongly urged, the period far discussion regarding 
the Centennial has gone by. The project is to all intents well 
matured, and is being carried into el!.ecution us fast as circum
stances will admit. The way to accelerate its progress, there
fore, is for each individual to make up his mind as to the 
part he proposes tv take, and to set about preparations at 
once; or if he is not interested in directly participating, but 
yet is sufficiently patriotic to desire lending to the show his 
best aid and comfort, now is the time for him to consider how 
many ten dollar bills he can afford to withdraw from his 
business or income to exchange for shares of stock. The 
investment il! said to be a safe one, and the managers of the 
Exposition believe that a hand'ome di vidend will be returned. 
Regarding preparation of exhibits, it may be well for farmers 
to remember that, if they propose displaying specimens of 
crops, such must necessarily be of the present year'!! harvest, 
and sown during the present spring, so that the dressing of 
the soil, selection of seeds, and other esp8cial cares must be 
attended to now. Live stock intended for exhibition will 
also require early attention, although this class of the display 
will not be exhibit�d until the months of September and 
October of next year. The Bureau publishes the following 
information regarding the time allotted to the ,arions 
varieties of animals, etc. Horses, mules, and asses will be 
exhibited, as one group, from September 1st to 15th; horned 
cattle, from September 20th to October 5th; sheep, swine and 
goats, one group, from Oetober 10th to 25th. All animals 
entered, except trotting stock and fat cattle, must be of pure 
blood and, be.idell, hi&'bly meritorieu. in tond1tion, ete. Only 

© 1875 SCIENTIFIC AMERICAN, INC



MAY 1 5  1 875.] 
the bea t  o f  each kind i s  wanted. Exhibitors must furnish 
attendants, and feed their own stock, for which ample 
accommodation and good forage at COtIt price will be provided. 
Animals will be inspeeted by a competent veterinary surgeon 
before admission, and those which become sick subsequently 
t� entry will be isolated and carefully treated. Applications 
for space must be made at once (addreSB the Chief of the 
Bureau of Agriculture, Philadelphia), in order to enable the 
officials to form a proper estimate of spaee, et(:., required. 
'Ve would remind farmers generally that tbe livelictlt interest 

is taken abroad in the subject of stock.raising in thiiJ country, 
ilS witnetls the large attendance of foreign buyers at the great 
Hale at which the famous $60,000 cow was diposed of, a year 
or 80 ago, and that without doubt the representativetl of the 

Rarl of Leicester, Colonel Towneley, the Earl of Radnor, tho 
Dukes of Bedford and Rutland, Mr. Bakewell, and in fact 
of all the great English sheep and cattle breeders, will be 

among the most critical visit�1'I:l and perhaps future purchasei'll 
of the animals displayed. 

boiler, tIO that the eheck valve can be examined at any time, 
if necessary. The� sbould be a blow·off pipe, distinct from 
the fetld pipe, with a pl�g cook, outside of the brick work. 
This pipe mRf be tapped into the boiler if attached to one 

of the heads ; but if seoured to the shell, it would be better to 

use a fiange. There should be a safety valve, 2 inches in 
diameter, atta(:hed to the top of the steam dome,and a 11 inch 
steam pipe leading from this connection to the engine, with a 
stop valve c1()fl(J to the boiler. There should be 8 gage cocks, 
the bottom one about 3 inches from the top row of tubes, the 
distances ootween them being from 8t to 4 inches. There 

should be 11 water gage, attached direct, if possible ; but if 
this it! not possible, the counecting pipes t!hould be arranged 
10 as not to be in contact with the flame or hot gatles. There 
should be a st(lam gage, counect� with the upper part of 
the boiler, and arranged with a l:Iiphon and drip cook. The 
grate bars should have a side play between each other, when 
cold, of from 'n to t of an inch, and an end play of between 
t and � of an ineh. The heating t!urface of a boiler is all 
the surface exposed to the fiames and the hot gases,including 
that part of the shell in the furnace, th'3 ends of the boiler, 
and the interior tlurface of the tubes. 

THE ENllINEER'S DUTIES. 

The entries which will represent the labor and I:!kill o f  
o u r  agricultural population, a s  woll as the product!! peculiar 
t� our Boil, are so numerou!! and varied that it would be im· 
possible e ven to summarize them here. Cotton, corn, and 
tobacco, the marvelous fruit and Yegetable productions of 
the Pacific coast, the yield of the maple tree!! of  New Eng. " The ordinary daily duties of an engineer are as follows : 

land and of the orange groves of Florida, will be prominent On coming in the morning, he should first ascert-ain the 

in the general exhibit, and the lumber from our Northern amount of water in the boiler ; and if that is all right, pro· 

States will be placed side by side with that from the vast ceed to raise steam, either cleaning and BJlreadlng the fire, if 

S candinavian forosts . The necessity of a very complete dis. it hlU! been banked, or making it up, if It has been' hauled . 

play of the timber of all districts of the country may be es- A fire is kindled in a boiler in est!entially the same manner 
pecially urged. Samples of trees of all kinds are asked for as in a stove, wood and shavings fiI'IIt being ignit(ld,and then 

by the Commission, and it is suggested that the bark of one covered with c�al. h1 starting tho liIIl, it is a good plan to 
or more of the giant trees of Cali fornia ( Wa.�klngtonia gi. cover tho back of the grate with coal, to prevent the passage 
.Ql1ntea) be taken off the trunk in segments and sections, to of cold air through the tubes. In getting up steam, the 

be placed on arrh·al on a skeleton fram e of the same dimen. safety valye should be raised a little, t� permit the escape 

sions as the origin al . The Agricultural Hall, having an ex. of air from the boiler. Having got the fire under way , the 
treme elevation of seventy .five feet, will afford ample room engineer should "ipe off the engine, fill the oil cups, and 
for at least a partial exhibit of one of these monsters of make any adj ustments that may be necessary, IIIllch as tight
primeval forests. Thus also with other trees of the Pacifie ening keys, and screwing up joints or glandtl of stuffing 

coast, hardly secondary to it, as abte8 DouglaJtii and ncbilis, boxes, and should see that tho cylinder cooks are open . 

librocedrtl.! duurren8, pinui! La1ll1Jertiana, the white pine When st(l8m is raised, he should open the stop valve , aud 

and hemlock of the North , the yellow piues in their several start the engine ; after which, if a"part of his duty is to at. 
s pecies, the live oak, the cypress (tl1l.lodlllTn disticlwm) of the tend to the shafting, he should examine and oil it. Then he 
Routh, and a long list from every section of our broad terri. should get out the ashes, provide a supply of coal, and 
tory. screen it if necessary, and proceed t� make everything tidy 

In addition to specimens of trunks of trees should be ex. around the engine and boiler. Throughout the day, he 

hlbited timber and lumber in all forms ; as samples of masts shonld keep a watchful eye on the fire, the water, the steam, 
and spal'll, large and small ; knees and square timber, as pre. and the engine. In managing the fire, care should be taken 
pared for naval purposes ; planks and boards exhibiting un. to have the furnace door open as little as possible ; and if 
usual brea lth and character of cell and fiber : in brief, every steam is formed too rapidly, the fire should be regulated by 
description, quality, and form of wood used in construction closing the damper and ash pit doors. In regulating the 
and decoration. hight of �he water, it is a good plan to keep a steady feed, 

". e are gratified to note an increasing interest on the part and maintain the hight constant. If it is found that the 
of all classes of the public in tho Centennial everywhere. water is falling, the engineer should discover whether it is 
Several prominent business houses have ' given generou s caused by a leak, or by the refusal of the pump to work. 
subscriptions. A popular movement in New York toward. He can tell whether the pump is working by the sound of;the 

the furtherance of the enterprise is about to be made. It aheek valve falling after each stroke, or by feeling the feed 
seems to us that some grand representative structure from pipe or check >alve.;  .A pump will not feed when the tem
the metropolis, typifying its growth within a century from perature of tbe waier ill very high, unless it is specially 

a mere village to one of the greatest cities in the world, adapted for pumping hot water ; and if it refuses to work 
would be appropriate and in harmony with the general SUI- from this cause, tbe temperature of �he water should be re
roundings, and might at the same time be a means of arous. dueed. A pump will not deliver water if the proper valves 

ing a greater local interest. Boston is busily engaged upon are not opened ,  if its passages QN choked , or if its paoking 
something of the sort in the shape of a tower, which will be is defectiYe. It would be necessary to examine the pump at 
built wholly of iren and will rise to a hight of 200 feet, or once, and endeavor to dil5cover and remedy the dlfllculty. If 

540 feet above the river level. It is to be used as an observ. the water falls in the boiler on account of a leak, it can 

atory, and elevators will transport visitors to the summit. Eometimes be temporarily repaired with a plug, or the pump 

The contracts for th3 iron work are already awarded and can be run faster, so as to keep up the water until stopping 

the edifice is to be completed on July 4 of the present �ear. time. If this is not pOB!!ible, the fire should be hauled, and 

• • • •  • the engine allowed to nUl as long as there is sufficient steam 
- THE l'IlANAGEJrlENT OF BOILERS AND ENGINES. pressure. In case th.., engineer linds that tbe pump i� not 

Extensiye as is the literature connect� with the steam en- feeding, and he has a fair supply of wat(lr in the boiler, he 
glne, there is very little in print In relation to the practical l!hould at once examine the pump, and endeavor to remedy 
management of steam ma(:binery. It is not difficult to dis. the trouble without stopping the engine. If he does not suc· 

eoyer the reason for this omission. The practical details are cced, however, before the water falls below the level of the 
so varied , for the different cases tbat may arise, that it is al. lowest gage cock, he should haul the fire, and let the engine 

most impossible to classify them. It is imposeible so to fore. run as long all the steam preBBure is sufficient. If he has 

see that the remedy for any emergency which arises can be pre. been called away from the boller, and on hb! return finds 

scribed in advance : and it is not desirablo that the engineer 
that the water is below the level of the lower gage cock, he 

should trust implicitly to a set of formal rules, which will should immediately aecertain the flteam pressure, and if it 

lave him helpless to provide for a case which is not covered ill rising rapidly he should haul the fire at once. If the 
oy the directions. At the same time, there are a number steam pref!sure it!  about the same as usual, he should ex· 
of general principles, wbich every engineer learns by experi. amine the pump ; and if it is not delivering water, he should 

ence, and their publication may be of use to those whose ex- haul the fire. If the pump is feeding, he may run it faster, 

perience has yet to be a(:quired. Many steam users, recog. watching the I'team gage carefully. If the pressure does 

nizlng the importance of having their machinery carefully not fall, he should stop the pump, and h aul the fire. h1 any 
managed, are in the habit of sending engineers and firemen 

case the engine should not be stopped until the steam pres' 
to be examined in regard to their qualifications before en. sure is considorably reduced . The engineer should be very 
gaging them. 'Ve give below an abstract of an examination 

puticular, on linding the water low, to examine the etea.m 
recently conducted by a well known oxpert. The engineel' gage at once; and if the prestlure is unusually high, he should 
who was examined was unusually well qualified for his duties haul the fire without delay. 
and a record of his repliel! may therefore prove very useful: •• A boiler foams or primes, either because it has insu1Hclent 
Omitting the questions, the following summary gIves R fail' steam room, or on account of dirt or grease in the boiler or 

idea of the scope and character of the e:umination . the feed water. The trouble is often experienced with new 

THE ENGINE AND BOILER. 
?ilers, and diea��ea rs when the� become clean. Priminr, 

, , ' 
IS dangerouII , If much water IS carried over with the 

I have not exammed the engin e and boiler ve"" carefully �team a� ' t  i d · tfi  It  t . taO th t I l  " ." . , D , ., l S I CU . 0 mmn In e wa er eve con. 
but there ill a horIzontal engme, with plain slide valve diame- -tant and th 

. . liabl to be b k b th . d 12 
' '" e engme IS e ro en y e water 

ter of cyhn er, inches, length o! stro.{e, 26 Inches. There in the cylinders. If the trouble is caused by insume ent 
Is a horizontal tubular boiler, set ill brick diameter 4 feet steam room it can tim be artiall b " in 
1 h 11 f d 

' , , ' , some es p y overcome y -
engt , ! eet, steam OlIle, 24 inchell in diameter and 10 creasing the steam preesUIe, and throttling it down to the 

inches high, number of tubes, 65, each three inches in diame. ordinary working pressure in the cylinder, but the only ef. 
ter. I have not examined the connections of the boller, but feetuaI way is to provide more llteam room. If the priming 
I can tell you what they should be, if the boiler is properly I is due to dirt or grease in the boller, the engiJ;leer should 
aet. There should be a feed pipe, 1 ineh in diameter, with · blow off frequently, and clean the boil6'l' every few days. In 
globe val ve and a check valve, the former being nearest the I blowin&, off. it is well to raise the water level in the boller by 

putting on a strong feed, and then blow down be low the level 
that is ordinarily maintained. It is very often tha case that 
the water 1e\'el is higher, when the engine is running, than 
it is when none of the steam is being used. The engineer 
should as(:ertain how much bigher the water rises in such a 
case, so as to have a proper quantity of water when the en. 
gine is stopped. 

(''LEA� nW TilE BOlLKR. 
.. The flues or tU008 of a boiler should be cleaned about 

onoo a week , with a brush or B(:raper. In case incrustation 
has formed in them, they can becleaned by a jet of steam from 
a rubbel' hose . A boiler f:lhould 00 blown down and cleaned 
under ordinary circumstances, about once a month. The fi� 
8h?uld first be hauled ; and tben, if possible,it is best to let the 
boiler stand until the water becometl tolerably cool, say for 12 
hourtl, after which the wat(lr may be allowed to run out. Then 
remo� the man and handhole plates, enter the boiler, and 
clean It with !Jcrapel'll and brushes in every part that can be 
reached. It t!hould then bo washed out with cold water 
from a hose, and thill washing with a hOlle is the only means 
of cleaning those parts of � boiler that cannot be .reached by 
hand . There are many boilers into which a man cannot en
ter, and :>f coul'lle the!:le can only be washed out. 'Vhen 
the fire is hauled, all leaks in the boiler tlhoul d be repaired. �y parte that are expotled to t.he fire must have patcbes 
nveted on ; in other places patches secured with bolts can be 
used, each pitch haling a lip around it, and the joint being 
made with a putty composed of red and white lead. Leaky 
rivets or seams can tIOmetimes be made tight by caulking. 
�mali leaks around the ends of tubes can often be stopped 
In the same way, but as a general thing a lE-aky tube must 
e�ther be replaced or plugged. To plug a tube, drive a white 
plne plug tightly into each end, and cut it off even with 
the tube heads, then pass a bolt through the tnbe, with cup 
washers on each end, and screw it up tightly, pntting putty 
under the wQllbel'll. 

WATER AND Il'rEAM G AGES. 
" When a boiler is in use, the gage cocks should frequently 

be tried to see that they are not choked up, and the glass 
gage should often be blown out. After ascertaining the 
proper place for the weight on the lever of the safetv valve 
a stick should be secured to the lever with wh'e: so thai 
the ball cannot be moved out any farther. A cord should 
be secured to the safety valve leyer, " ithin easy reach ?f t?e engineer, so that the valve can be opened by hand if 
It sticks, and the safety valve should be tried at least once 
every da�' to aRcel'tain whether or not it is in working or. 
der. 

• •  �\ steam gage should be tested at least once a year, and the 
engmeer sho

.
nld frequently try its accuracy by allowing the 

steam to raIse the safety valve, and noting the pressure 
I!hown by the gage. The hand of a steam gage sometimes 
s
.
ticks, and the .engineer should tap the face of the gage 

bghtly several tImes a day, to assure himsel f tbat it is in 
working order. He may also shut off the steam from the 
gage pipe, and open tile drip cock, noting whether the hand 
goes back promptly to 0, and returns to the former reading 
when steam is again turned on. 

"In testing a boller, warm water should be used , and a bet. 
ter teet, when tbis is possible, is to enter the boiler and 
m ake a thorough internal examination. 

"In leaving a boiler for the night, the fire m ay either be 
hauled or banked . If it is to be banked, it should first be 
cleaned , and then pushed back and coyered with coal , the 
boiler being left with the furnace door open, and the damper 
closed. 

" The principal derangements of engines are hot bearings 
loose keys, and leaky joints. If a bearing heats continually

' 

when properly adjusted and well l ubricated , it is too small: 
Sometimes bearings

,
heat, on account of dirt or grit, because 

they are Bet up too tIghtly, or are out of line. A hot bearing 
can o ften be cooled without stopping the engine, by mixing 
sulphur or blacklead with the oil, or by turning on a stream 
of wator from a hose. If a joint blows out, it can sometimes 
00 wedged, so that the engine can be run until 5topping time. 
An engineer should exercise all his ingenuity to overcome a 
a difficulty without stopping the engine , except in cases 
where it would be dangerous t� continue to run. If keyt; or 
bolts become loose, it will generally bo indioated by a thump 
in the engine. To prevent the freezing of pipes and con
nections in exposed Bituations, they should either be tho. 
roughly drained, or the wat(lr should be kept circulating in 
them. " 

Our readel'll will scarcely need to be told that a' man 
who could pa!!s lIuch an examination as this understands his 
business pretty well, and we think that the foregoing remarks 
will be read with,interest and pleasure by all who manage en . 
gines and boilers. 

----------�.� ... ,.�.------------
Photography oC the Electric Spark. 

Mr. Leo Daft, photographer, of 'l'roy, N. Y" has sent U8 
several photo stereos, recently made, of electric dischar!!'es 
between the terminals of the Holtz static electrical ma . 
chines. In some of the examples, the picture shows the 
electrical fiow divided into ten streams, which have the ap. 
peu.rance of t(ln fine, white, zigzag wires, sharply defined and 
arranged in the form of an ell iptical framework. It i s  
probable that the metals used i n  the terminals had some • .  
thing t� do in giving the remarkable actinic power to the 
sparks which these photo impressions iudicate. Mr. Daft 
intends to continne hi s photo.electrical experimentll whleb 
are certainly very interesting. 

' 

. · e . •  
Live fish (pickerel or tront) will keep a m.tern free from 

worms and bngs. 
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IMPROVED SURFACE PLANER. 

It is claimed this machine will plane or surface hard or 
soft wood from l to 6 inches thick and 24 inches wide, and 
in any quantity from 10,000 to 20,000 feet per day, and will 
plane smoother than the average large sized planers. It is 
very strong, and is capable of doing its work in the most 
thorough mauner, being built entirely of iron and steel, 
heavy and substantial in all its parts, the proportions being 
such as to insure the greatest durability and strength. 

The main frame or stand is a solid and strong caStIDg in 
one piece, formi ng a rigid and solid support for the material 
to be planed, thereby insuring smooth planed work. The 
cutter cylinder has long steel journals perfect
ly fitted by scraping into self-oiling bearings 
lined with the best anti- friction metal ,  made 
for the purpose. The journal boxes form the 
upper part of strong adjustable slides with 
long gibbed bearings, and the cylinder can be 
raised or lowered, while in operation or not, by 
means o f  a hand wheel placed in a convenient 
position for the operator. Any wear of the 
slides can be taken up lind nice ly  adjusted by 
the gibs. A graduated scale attached to the 
sl ides sho'Vs at a glance the distance between 
the table and cutter cylinder. The upper feed 
rolls are held down by cast steel spiral springs, 
which are very sensitive to the unevenness of 
the material, and act quickly and strongly. 

The two drivl>n feed rolls are in close prox
imity to the cutter cylinder ; the distance be
tween them is only 7! of an inch, 80 that short 
and long stuff can be planed without clipping 
the euds. An adjustable roller scraper is at
tal-hed to the back feed roller to keep it free 
from gummy matter. The feed arrangement 
is extraordinarily strong, and powerful ; the 
gearing is of a small diameter, and is not at 
all liabl e to break. The feed can be instantly 
started or s topped, and the material returned 
if desired . 

The machine has four idler rolls and two 
driven feed rolls. all of wrought iron, making 
in all six rolls which can be adjusted to take 
up the wear. The cylinder Donnet can be 
quickly s wung back for the purpose of sharp
ening the knives, and the gearing bonnet can 
also be raised for oiling the parts. 

For further particulars, address Bentel, 
Margedant & Co. , Hamilton, O. 

.. .... . 
Imitating Enamel on Iron. 

F. W. Oliver's process consists in produc
ing on iron various designs of different celors, 
and imitating vitro-enamel in the following 
manner : A crystalline appearance is given to 
tinned iron by means of a mixture of water and sulphuric 
and ni tric acids, applied thereon, and aftenvards washed off. 
An impression of a design is made on suitable transfer pa
per, on which coa:ings of solid white ar;d silver bronze dust 
and colors are appli ed. The plate, prepared as above, is 
coated with a mixture of turpentine and copal varnish : it is 
then heated, and the design transferred thereon in the usual 
way, and the plate is baked and polisned. 

------------.. � .. � . .. ------------
APPARAT'IS FOR REMOVING CONDENSED STEAl[ nOli[ 

PIPES. 

We extract from the Moniteur Industriel Belge, the an
nexed engraving of a simple device for removing wa-
ter produced by the condensation of steam in pipeI.'. 
The action of the mechanism is entirely automatic. A 
is the entrance pipe, and B the exit pipe of the water : 
C is a float balanced by the counter weight, D, and 
resting on the surface of water which accumulates in 
the lower part of the vessel. As the float is raised by 
the addition of water, a pinion on the shaft, on which 
its rod turns, engaging in a rack, elevates a slide val ve. 
E. and so opens the escape orifice. The water then 
flows out until the float falls low enough to shut the 
valve once more. A device of this kind, attached to 
the steam heating apparatus Qf a building, would 
doubtless prevent that disagreeable clacking and ham
mering due to the water forming in the pipes, and the 
consequent injury to the latter owing to repeated 
lI \rains. 

.. � .  
Supplying' Caged Birds with Green Food. 

.. Among other advantages," says a correspondent in 
&ience Gossip, " derivable from the regular supply of 
such plants as chickweed, shepherd's pursE', and 
groundsel to cag�d birds, especially finches, I find that 
these almost 0.1 ways inCTease the appetite, leading 
them to eat more seeds, in cases when they appeared 
faUinl! off a little from their ordinary food. In early 
spring the leaves of the plantain are much relished by 
bullfinches and canaries, and they seem to have a 
whJlesome effect. I should like to hear the opinions of 

J tit.tifft  Jmtritau. (MAY 1 5, 1 875. 
the �ost

. 
sati�factory results: Bu� as there are no patent 'I me�l has forr:ned the subject of a recent investigation by M 

laws m hiS native country,he IS obhged to seek for compen- Hemrich Stremtz, described by him to the Vienna Academy 
sation and enconragement to extend his invention, to the I The resistance which wires oppose to torsion within the limits 
more liberal institutions of foreign countries. The Holtz- of elasticity is less the oftener such torsions are prodriced, or 
man plan �on�ists subs�antiall y i? pr?vidi�g a 

.
cast i�on I (as the 

.
property is denoted) the wire " accommodates " itself 

trough, which IS filled with a peculiar bltummous IDsulatmg 'I' to torsIOns. The same decrease of resistance is observed 
compound, which he terms brai liquide. The gutter rests in where the wire has been annealbd. Now, a newly drawn 
the bottom of a ditch in the earth. T he compound is put in ' wire is denser, it is known, than an annealed one ; the' mole, 
while warm and semi-l iquid. The telegraph wires, insulated ; cules in the former are nearer each other, and are in � state 
with gutta percha, are then lIubmerged, separately, in the , ef reciprocal tension, and so they must present a greater 
colLpound in the trough ; the latter is then closed by a cover I' resistance to displacement. 
and the,ditch filled with earth. The compound soon cools When a newly drawn wire is heated, the reciprocal tension 

BENTEL &: CO.' S SURFACE PLAN ER. 

is still further increased : as we find indicated 
by the fact that the deadening becomes greater, 
and, at the same time, in consequence of this 
tension, an actual pushing asunder of the mole
cules takes place. If the wire is then allowed 
slowly to cool ,the molecules go together again, 
but no longer in the way corresponding to their 
natural state of equilibrium-they do not now 
go into their earlier condition of tension ; and 

we obtain a wire, consequently, in which the 
internal fric1ion is less. Now, as through fre
quent turnings, within the limits of elasticity, 
the wire becomes softer for such tnrnings, the 
same occnrs in other changes of form. 

It is known that steel pens become softer 
throngh use, which involves continual slight 
changes of f"'rm within the limits of elasticity. 
A similar thing occurs in the seats of iron 
chairs, formed with tips of wrought iron or 
steel . They lose their hardness through use, 
and are ultimately bent. 

Accommodation plays an important part in 
musical instruments. It is a well known fact 
that trumpets, before they can be employed in 
public performances, must first be blown in or 
used for a considerable time, in order to deve
lop their full tone action, and make them capa
ble of being easily blown. In fact, the dead
ening has first to be lessened for the tone vi
brations (or the resistance of the metal to these) , 
and this is effected by putting the metal Ire ·  
quently i n  vibration. A trumpet may also be 
blown out of tune. If, when quite new, it comes 
into the hands of an inexperienced performer, 
who often blows certain false notes, the trum
pet is blown out of tune. This is to say, the 
deadening decreases for these particular tones, 
so that the trumpet is more easily thrown in
to these vibrations than into others, which 
are not so often excited ; and it becomes, there
fore, very difficult for even a practised perfor-

" mer to avoid theile false tones. It would in 
this case be of no use to diminish the dead-

and solidifies, and holds the wires, in perfect insulation, un- . ening of the trumpet metal by a temporary heating, for this 

affected by moisture, temperature, or decay. A telegraph process would affect all the tones similarly ; only correct.blow

line of forty miles length near Amsterdam, on the above ing will bring about the desired result. 

plan, has proved an entire success. Although laid in bad I A si�ilar experience
. 
is had with 8tr�ged instrum�nts. In 

swampy soil, no breaks have oeeured. It is alleged that these, It is not the strwgs that reqwre long playwg, for 

this method of laying wirps is economical. their resistance to the vibratory motion is (owing to the 
____________ ........ ' • smallness of mass to be moved)unimportant ; but the resonance 

Dletal Deadening. ceases. However excellent the construction of the latter, a 

When a wire, by which a weight is suspended, is made to long continuance of good playing is indispensable for them. 

swing about by torsion, the amplitude of swing, it is known, This is acc')unted for by the fact that the good player awakens  

ever diminishes ; the successive amplitudes form, according a stronger tone, and so  vibrations of  greater amplitude ; 

to Gauss and Weber's observations, a converging geometrical hence, also, for these, the deadening is diminished. Further. 
he excites only a certllin kind of overtones, which de
termine the clang color, and for these overtones the 
deadening is diminished. Through long rest without 
use, the advantages of this playing-out are again lost, 
as the accomlllodation also partly disappears through 
rest. That pianos do not also grow better after long 
use is due to the fait that the mechanism of the 
piano wears out. 

The circumstance that, with increasing temperature, 
the deadening grows so very quickly may perhaps 
serve somewhat to explain the process of hardening of 
steel. The soft steel is heated, and thereby the mole
cules are brought Into a state of greatH internal fric
tion. If now, the hot steel is quickly cooled. tllt'l mo 
lecules have not time to part with this condition of 
greater internal friction ; it still remains, in part, in the 
cold state, and we have then a hard steel. The steel , 
it is known, is harder the quickH the cooling occurs . 
The resistance of the molecules of hard steel to mag
netization, and the greater magnetic residuum, wit 
ness also to the greater internal friction of its mole
cules. 

. .., .. 
Dr)' Do, In Lemon Trees. 

bird fanciers regarding the statement, often repeated APPAR aTUS FOR REMOVING CONDENSED STEAM. 

A malady has attacked the lemon plant, the orlgm 
of which is believed to be the forced cultivation of 
the fruit. The lemon plant is very hardy, and infi
nitely easier to cultivate than the orange, and this fact 
has probably induced a certain amount of careless
neslI in its treatment, from which growers are now suf
fering. The l ree was originally a native of the dry in books, that birds derive no benefit, but rather the 

reverse, from green food given in frosty weather. I have 
not found any evil result, on a small scale, provided ihe food 
is not given too damp. " 

• ••• • 
Improved Method oC Layln� Under.round Telellitraph 

Lines. 

Mr. A. Holtzman, of Amsterdam, Holland, ill the author of 
a method which is alleged, after two years of trial, to give 

series, and the natural logarithm of the exponent of this 

I 
and hot soil of Persia, whence it has been transferred � 

series is called the logarithmic decrement of the arc of oscilla- various other countries, where, under different circumstan
tion. We understand by the deadening of the swings, or ces of soil and climate, it has been made largely to increase 
oscillations, the phenomenon of their eV\Jr growing less. The its yield of fruit. The disease which has now made its ap
cause of thi s  deader, ing is partly in the resistance which the pearance is called la sechere88e, or dry rot, and seizes the ex
air opposes to the motion, but partly in the wire itself, the tremities of the plant, sometimes the roots, sometimp.s th .. 
detortlon of which also presents resistance to the motion. branches, whence it gradually spreads through the w h 

'l 'hili phenomenon of internal deadening (damp/ung) of the tree, drying up its sap in its course.-Nature 
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TIlE NEW YOBE BIVEB lBONT IIIPBOVEIIENTB. ! 

We publish herewith a view of a series of the arches 
which are to form the extensive improvements now being 
carried out on the North River front oC this city. There can 
be but one opinion as to the efficiency and solidity of the 
construction, the design for which is the work of Mr. J. 
Newton, assist!l.nt engineer, and possesses several interest
ing and original features. The work which our illustra
tions (selected from Engineering) depict is now in progress 
on the west side of the Battery, where the river bottom is 
a hard . quartzose rock. Be fore the dredging was done, the 
rock was covered with a deposit of river sediment, in seme 
places upwards of 12 feet in thickness, and varying in con
sistence from a thin silt to a tough, plastic, black mud. This 
was cleared away by the dredging machinery already de
scribed in our pages. The surface of the rock is jagged and 

' tieutifit �tutritau. 
and i t  was lined with a heavy canvas sack t o  protect tbe con

crete from wash ; at the formation level , horizontal guides 
were secured. The box was then filled with concrete, low

ered in buckets which opened at the bottom. When the 
concrete reached the guides just mentioned, it was leTeled 
off by a heavy iron I beam placed on one of its sides, and 
pushed along the guides from one end to the other ; by this 
means, if the guides are properly placed, the entire founda
tion is perfectly level . The voussoirs were cut before the 
foundations were begun, and the top of the pier came at the 
exact hight required above datum.

' 
. 

The first foundation, already alluded to, was put in by 
constructing a box or inclosure under water. A number of  
wrought iron standards (Fig. 2) were placed in line in the 
centers of the same number of molds on a level platform ; 
these molds were then rammed full of concrete. The blocks, 

the size of the monolith has but little to do with the time 
required for placing i t. 

The concrete of which the monoliths are mad e  is composed 
of the best Portland cement. When the wooden molds are 
removed. which may be safely done in twenty-four hours 
after they are filled , they present a smooth and hard surface, 
and more accurate than it is possible, in practice, to c ut the 
beds and builds of natural stone suitable for hydraulic work. 
A cube one foot square formed of this concrete, seven days 
old, did not yield until the pressure brought upon it bi a 
hydraulic press was 80 tuns, and then the concrete in the 
middle of the block was found to be somewhat damp. 

• ••• • 
A. New Dry Photo Proce8111. 

I propose, says M. Carey Lea, to make public a pro cess 
which, I think I may venture to say, possesses a very high 

NEW YORK RIVE R FRONT IMPROVEMENTS-THE ARCHES. 

very irregular, and the depth of water over the site of the 
pier is from 25 to 45 feet. The dimensions of the pier are 
500 feet in length ; 80 feet in width ; hight of road way above 
mean high water, 5 feet, and from mean low water, 9 ·58 feet. 
The mean rise and fall of the tide in New York harbor, as 
determined by a long series of observations, is 4 ·58 feet. The 
pier is composed of twenty full center arches of 20 feet span ; 
the faces of these arches, exposed on the sides of the pier, 
down to 3 feet below low water, are of cut granite. The 
arches are supported by monolitbic blocks of concrete, made 
to exact dimension by ramming the materials in strong wood. 
en molds. These blocks are made with suitabl e  grooves for 
chair slinl5s : they are transported from the place where they 
were made, and placed in p?sition in the pier, by the floating 
derrick previously described. These concrete monoliths are 
in two series : First. the base ; these are 4 feet by 8 feet 6 
inches by 13 feet ; next, the piers which are placed on these. 
For the first three or four arches these are 14 feet in hight, 
5 feet 6 inches thick, and 1 0  
feet i n  length, eight being reo 
quired to complete a pier. 

When theie tall monoliths 
are in posh ion the work is so 
near the water line that it is 
an easy matter to place the 
�enters which rest on them, 
and then set the granite vous· 
soirs. The centers being set, 
the facing of granite is laid 
in cement ; between the gra
nite springing stones of the 
arches, concrete blocks are 
laid. These are made in molds 
to the curve of the soffit, and 
are plainly shown in the en · 
gravings ; these blocks bring 
the work above low water. 
The joints in the granite be
ing watertight,and the sheath
ing of the centers nearly so, 
the space thus inclosed be · 
tween the stone sides of the 
pier, if not altogether water
tight, is protected from the 
wash of the tid al current ; 
this space is then filled with 
concrete, well rammed in, and 
the work by this means is 
rendered as solid as that 
formed in the molds. 

If desired, however, there 
is no difficulty in making 
this space perfectly water
tight by caulking the sheath
ing of the centers, so that 
the concrete could be rammed 
in lit all stages of the tide. 

thus made, with the standards firmly imbedded in them, 
were then placed in line on the site of foundation. Planks 
were then placed between the standards, the top one, which 
formed the guide, being carefully placed at the required dis
tance below datum. The filling then proceeded as in the 
others. Sr.veral of the foundll tions for this work were laid 
in from 25 feet to 30 feet of water, where the tide at certain 
stages runs with velocity sufficient to make it very difficult 
for divers to hold on. The water always holds in suspen
sion so much mud as almost to exclude the light, even on a 
very bright day, at the depth this work was done ; so that 
the whole of it was performed in what was practically total 
darkness. On one or two occasions, when the sun was high 
and the atmosphere perfectly clear, a plumb bob, some 8 
inches in diameter and painted white, was barely visible. 

The use of concrete in monolithic masses, as above de
scribed, enables work of this character to be erected in very 
much less time and cost than would be required with coffer-
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Fig. 2.-CON STRUCTING THE FOUNDATIONS. 

interest ; in fact, no photographic work in which I have ever 
been engaged has appeared to me comparable with it. 

The method gives, by simply pouring an emulsion over 
glass, not only a high but, I may say, an intense sen sitive
ness. Moreover, by virtue of the silVf r iodide which they 
contain, these plates need no backing. They develope with 
great rapidity and need no intensifying, so that the whole 
operation, from first to last, is reduced to the most absolute 
simplicity. The advantages in the way of facility of ma
nagement and the high degree of sensitiveness are such that 
I should not be surprised to see these dry plates largely su
persede the wet process ; in fact a beginner will more easily 
work this dry method than the wet when the emulsion is to 
be obtained commercially,  which it soon will be, as I do not 
propose to place any restriction upon its manufaeture by any 
one who may choose to prepare it. 

To each ounce of 
COLLODION. 

solvent, consisting of alcohol and rther 
in equal parts, take ordinary 
crystallized cadmium bro
mide, 6f grains ; ammonium 
bromide, 2 grains ; ammonium 
iodid e, 1t grains ; cupric chlo
ride, 1t grains. About eight 
grains of intense pyroxylin 
to the ounce, with two drops 
of aqua regia. Sensitize wi th 
silver nitrate, using from 
t wenty to twenty-five grains 
to the ounce. The first-men
tioned quantity is excellent 
for ordinary work ; when a 
very high degree of sensitive
ness is desired, the larger 
quantity may be used . 

For the reason that the 
emulsion is to be dried, some 
economy may be practised by 
making a more concentrated 
emulsion, as follows : ordin a 
r y  cadmi um bromide, 9 grain s ;  
ammonium bromide, 2�  
gra ins ; ammonium iodide,  2 
grains ; cupric chloride, 2 
grains. 

use about ten grains of in
tense pyroxylin. The silver 
nitrate must be increased in 
the same proportion 8 5  the 
salts, so that twenty-five to 
thirty grains to each ounce of 
concentrated collodion will be 
proper. Three ounces of this 
collodion will, aiter tnat-
ment, give four ounces of 
finished emul sion . 

The foundations at formation level are 84 feet in hight 
by 12 feet in width, and vary in distance from datum ac

cord ing to the irregularity of the rock bottom. In all ,  ex
cept in th e first pier from the river wall, they have been con. 
structed by sinking a box the full size of the foundatio.Q. 
This box was weighted and sunk, thel!, by means of vertical 
timbers, chains, and screws, adjusted to the required hight, 
This box (see Fig. 2) was roughly fitted on the irregular rock 
bottom by meaDS of planks sliding in appropriate guides, 

dams and ordinary masonry. The preparation of the bed for 
the monolith, as is evident from th e above description, is in 
fact the only portion of the work which is at all difficult. 
Under favorable circumstances, with respect to weather, 
after the foundation is ready, the arch piers, 80 feet in 
length , were set in 30 feet of water, ready for the super
structure, in 2! days. It required scarcely ten minutes for 
the derrick to lift and place a monolith of some 80 cubic 
yards, but setting it exactly in place occupied longer. It 
may be observed that, within tho capacity of the derrick, 

The best results are obtained by l.eeping this emulsion , 
with occasional shaking, for from twenty-four to thirty-six 
hours. It is then to be poured out into a flat dish and allo\y e,i 
to set. Particular care is needed in thi s  part of the opera 
tion ; the preservative must be applied just at the right time 
-neither too soon nor too long after the pouring out. The 
emulsion must be occasionally examined and moved about 
in the dish to promote e lual drying. As soon as a skin forms 
on it, holes must be made through it, and the collodion un 
derneath be made to flow out and over it. If this be ne 
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A.dJ D..8t1q Loeomo&lve Valve •• 
To th� Edit<Yr oJ the &ientiflc American.: 

fMAY 1 5 , 1 875. 
lected, the aurface will become hard and leathery before 
the emulsion is set underneath. The object is to keep the 
whole mass as nearly uniform lUi possible, and, as soon as it 
is gelatinous, to apply the next treatment. The proper con
dition can be judged of by touching with the tip of the finger : 
as soon as nothing comes off upon the finger the emulsion is 
ready for the preservative. 

Any preservative may be used. As to the effects of different 
preservatives, I will speak presently. If the lesser quantity 
of silver be used, the preservative may generally be applied 
in its ordinary condi1.ion : but if the larger , then it will be 
well to add to the preservative one tenth of its bulk of ordi
nary acetic Reid (No. 8 or Beaufoy's). 

The preservative is to be poured into the dish . and then 
immediately the fil� is to be plowed up with a porcelain, 
horn , or glass spatula (not a metallic one), and reduced into 
small pieces ; and the whole, preservative and film, ifl to be 
transferred into 0. convenient glass jar-not too small . The 
flakes of emulsion are to be occasionally stirred and left in 
contact with the preservative for fi fteen minutE's from the 
time when it was first pourf\d over the mass. (In operating 
upon a large scale, commercially, it will probably be found 
better to leave a lit t le longer in contact with the prffiOrvative, 
and alwa,y., to acidify. For working with R few ounces, the 
foregoing is the right way. ) The preRervative is then poul"ed 
off aud water poured on, the fiak&fl well stilTl'd up, and the 
water changed ssveral times. The flakeR are then left to 
Ktand under clean water for about lin hour ; then several more 
changes ; then stand another hour ; then fleveral mOl'e changeR. 
By thiR time everything soluble is extracted from the flakes ; 
indeed, after the first hour ne sil ver can be found in the 
waRh wllter. 'Ve h ave now only to dry. Thi� may 10 done 
at ordinary temperatures, or the veRJolel may be set over a 
stove, provided its bottom be not allowed to become hotter 
than the hand can bOllr. The drying must be thorough ; the 
flakes shrink wonderfully, and curl up likii16a leavell. They 
lire not white, but of a medium grey color, notwithstanding 
which they make a pure cream·colored emulsion. 

I will lrive you a method for setting slide valvel! of loco
motivel'l, which ill practical and easy. Make a Rteel tram, 
about 5� inches long, with two points at right angleR with the 
straight bar, one point to be 21 inches in length and the 
other It inches. Both points are to be sharp. Take a cen� 
terpunch, and make a center mark on top of the steam chest 
packing box ; then take a strip of tin and put it in tae steam 
port. Draw the valve slowly back until you can Just. move 
the tin between the edge of the valve and the edge of the 
steam port (which II! now closed, except as to thickness of 
the strip of tin). Take the tram , place the short point in the 
center mark on the packing box ; then make a scratch on 
the valve stem, and go through with the same process with 
the opposite ste,am port. Now you have marks on the valve 
stem just where the valve beginH t.o open . The valve stem 
must next be got into radius (as we term it), which is to show 
the proper length for the valve stem. It ifl done thUR :  ConI 
the Rwam port� equally with the valve, put the center of 
rock Ahafi and tho rocker pin at a light angle with the bore 
of the <'yUnd",r ; and when the val ve stem is adjusted to this, 
it Iii of the proper length and I!hould not be altered. 

question need scarcely be reminded of the case of Smith 'D 
Buller, which occupied the Court of Chancery for many days, 
the costs amounting to about *20,000, and in which the matter 
in dispute was a very minute improvement in swivels. So 
small was the improvement that ordinary observers would 
not have detected the difference between the old swivel and 
the new. Large fortunes have been made out of " solid 
headed " pins, and buttons have raised many to afiluence. 
Only the other day a large technical college was founded 
and endowed by a philanthropic manufacturer who stated 
that a verY large portion of his princely fortune had been 
amassed by making steel pens and split rings. The question 
of frivolity is in some respects more delicate than tb at of 
oovelty ; and when the examiners have once tasted blood we 
shall probably find them rejecting as "frivolouR" contriv�ces 
which, though seemingly insignificant, may have cost a man 
yeal'!! to invent, and which the whole of a trade has been in 
vain endeavoring tD produce. 

For years past we have done all in our power to warn 
inveutors as to the almost certain results of an arbitrary 
system of preliminary examination like that embOOied in th� 
present bill. 'Ve showed ROme time back, in a series of articles 
on " Anticipated Inventions, " how some of the grelltest 
inventionR of the day would most certainly hllve been refused 
by any moderately well informed examiner. If inventor,; 
permit thill bill to pass in its integrity, they will find them
selve!l in the position of the man who made a monster, and 
wa" in due time destroyed by it. 1'-'or a few years we shall 
have (jhao�, Roon to be fullowffi by the entire abolition of 

tho�/l laws which have don .. RO mnch to foster inventive 
talent, and have borne no ineOll!!id .. rable flhare in brin ging 
the manufacturi ng induRtry o f  this  eountry to the high 
position which it now occupitlB. "  

To re-emulsify, the dried flakes are put into a bottle and 
lire covered with anti third ethor, one third alcohol, and one 
third plain collodion . They mURt be well shaken at intervals. 
The new emulRion iR not in good order till after, at leallt, 
forty eight houl'!! . and ill bett�r at the end of a week. When 
it has once heen thoroughly mixoo with the liquids, and lias 
been shaken at intervals for some days, it seems to lose all 
disposition to settle, and makes a mO!lt excellent emulsion. 
There is no reason why it Rhould not keep indefinitely . Or 
it may be preserved in the dry state and emulsified at any 

To adj uAt the valve!1 in forward motion, hook the l'everse 
lever in the forward notch, take the dead points for centel'll, 
and aIt�r the eccentric rodli until the spaceR are equal on the 
valve fit.em, which is detormined by the use of the tram. Take 
the forward oenteJ'fl and give n inch lead to the valve, for 
either p&SHenger or freight engineil. By adopting this plan 
the engino will revcl'f!C\ her action promptly. Hook the re o 
verse lever in back motion, and repeat as above. 

If the job Is to be done quickly, and the eccentrics are in 
the proper position , it can be done by the travel , in this 
way : Move the engine slowly forward with steam, takA the 
tram, and trace the movement of the valve on the valve stem 
until the Rtem stops ; then trace the retum movement until 
that stopli. Take a pair of dividers and llleasure each diR
tance

:
trom the valve mark on the Rtem, to the ext.reme oft.he 

travel line (or where the valve fltopped). Alter eccentric rods 
until the spaces are equal. By theRe means, YOIl do not re
quire to take the !Iteam chest covers off. 

East Sa�naw, Mich . THm[AA M. HAYE". 
• ••• • 

A.n Inven&lon Wa nted . 

To tlte Edlt�7 of the &ientifte American: 
time, using from twenty to twenty-five grains of the dry I would invite the attention of inventive minds to the sub
emulsion to each ounce of solvents. Three and a quarter ject of respirators for miners, to protect them from the foul 
ounces of collodion . formula No. 2, will yield about one gases which trouble so many men, especially in coal mines. 
hllndred grains of dry flakes. An invention that would protect them when laboring to sub· 

PREilERVATIYEK. due a fire in a coal mine would certainly prove a very valua -
ble one, and be the means of flaving many livM,and millions 

The oharacter of the image will depend very milch upon 
of property. �he preservative used . 

A Hazleton , Pa. C. F. H. lbumen Pre8IJrMtive.-This gives an exceedingly sensith e l _lilllliiiiiii�iiiiiiiiiiiiiiiiiiiii;;;;;;;;;;;;;;;;;;o;; __ iiii __ liiiiiiiiiiiiiiiiiiiiiiiii __ 
and delicate plate, with milch less den:5ity than most of the 
other treatments. For this reason I prefer it to the relit, as 
t�nding to give detail in both lights and shadows, with great 
varieties of half tone. My formula ill : Water, 12 ouncell ;  
thick gum and sugar solution, 1 ounce ; prepared albumen, 
1 ounce ; sixty-grain alcoholic solution gallic acid, 1 ounce ; 
sixty-grain tannin solution (in water), v ounce. To be added 
in the ord�r named. If rather more deUllity be required, 
double the tannin. I use it as above. This preservative 
works very cleanly and satisiactorily : I use it exclusively. 

Gallic Acid and (JojJ'ee. - -A mixture of gallic acid and coffee, 
using about two ounces of slxty.pin solution to twelve 
ounces of infusion of roasted. coffee, gives very good results ; 
it should, however, be acidified with acetic acid, using about 
half au ounce of Beaufoy's (No. 8) to the above quantity. It 
gives a blacker image than No. 1 ,  and more intensity. It will 
probably be useful when the pyroxylin is deficient in 
intensity. It gives excellent transparencies by exposure 
under a negative, but too intense for lantern work, for which 
No. 1 is much hetter, as well as for negatives . 

DEVELOPMENT. 
For a 6!x8i plate pour four ounces of water into a 7x9 

dish, add half a drachm of sixty-grain solution of pyrogallic 
acid in alcohol , and put in the plate. Mix in a bottle equal 
quantitieR of a fifteen-grain solution of potassium bromide 
and an eighty-grain ammonium carbonate. Of this mixture 
pour one fluid drachm into the diRh. When the detail appears 
add another drachm, and later, if necessary. a third : or add 
hal f a drachm of the ammonium carbonate solution without 
bromide. The two first additions must have bromide ; the 
third is h€'st without for a nep-ative-best with for a tran
sparency Fix in hyposulphite solution of the same strength 
as used for wet platti!l . 

I should have mentioned that I always keep the collodion 
for a month-for several if possible. The plates should be 
edged with a solution of india rubber in benzole. 

The principle of applying a preservative to a mass of 
material at once and then washing It out again could he 
patl'lnted. This is common to the new processes. The plan 
of applying a silver bath to a mass of partially dried collodion 
is all!lO new and patentable. Convinced as I am of the very 
great uSefulness of theae processes, I believe that such patent! 
would be very valuable. I prefer, however, to give them 
freely to:anyone caring to use them, aaking only, in return, 
iohave them allcribed to their author and not appropriated by 
hose who may make trivial modifications on them. " 

e .•. • 
A glue which will resist the action of water is madol by 

boUing 1 pound of gl ue in 2 quart!! ()f 1'I�illluted lllil�, 

The New Brlt •• h Patent Bill. 
The Lord Chancellor's new Patent Bill, briefiy described by 

us a few weeks ago, meets with vigorous oppollition in some 
of the English papers. Among the ablest remarks upon the 
suhject are thO!le given in Enf/inee1'ing. In a recent number 
the editor I18YS : " Contrary to our anticipations, the Patent 
Bill has passed through oommittee with all its powers of 
mischief intact. In spite of the almO!lt unanimous opposition 
which it has met with out of doors, the only modific·ations 
which have been introduced merely relate t.o matters of 
detail . 

-
Instead of four examiners we are to have six, the 

referees are to be appointed by the Commissioners of Patents 
alone, without the concurrence of the Board of Trade, alS was 
at first suggested, and their services are only to be called in 
when necessary, and not as a matter of course. 

The radical vice of the measure still remains ; and although 
it ill pretended that the examination clauses have been 
framed to meet a unh'ersally expreSlled wish, we are quite 
sure that nothing of this kind was ever asked for by the 
general body of im·entors. It Is perfectly notoriom; that t.he 
idea haFl been fORtered chiefly by a small knot of sllameless 
placehunters, who will not be Ratisfied with any flystem 
which leaves them unprovided ff,r. By dint of aI,pt'aring 
now as members of this society, now of that, and by l'6Ilding 
papal'!! here and delivfll'ing lectUreR there, a delnsive impreR . 
sion hRR been Crf-atell that invent.ors are really desirous of 
seeing the system of preliminary examination introduced. 
We do not for obvious reasons mention these person8, but a 
careful examination of the valious propositions for patent 
law reform put forward during the last ten or fifteen years 
will reveal t.heir names. Th!'re are of course som� ad\'ocates 
of preliminary examination who are perfectly disintereRted, 
having only joined in the ory on purely theoretical grounds. 
Th_ goodnatured individuals have in all probabllity nav!'r 
made a search in their lives, and are totally unaware of the 
enormous difficulty of deciding whet.her an invention has 
really been anticipat.ed or not. 

The Lord Ohancellor has been at great pains to explain that 
he does not propose any examination as to " utility ;" but what 
III the JIleaning of " frivoloUl!l " if it does not Include projects 
which are " UI!Ieleaa," in other words, void of " utility" ? It 
is the same thing in another form-an old friend with a new 
face. Lord Cardwell sneers at an invention (of American 
origin) which conBi.sted in placing a piece of india rubber 
at the end of a pencil, so that the person ulling it could rub 
out with one end what he had written with the other. This 
may be " frivolous " or not, but it was a au1liciently valuable 
patent to be worth & very costly lawsuit, which is well Jatown 
as the " india. fQbber tip CI!IIIe." ThOlle who have followed the 

------------..... � . .. ------------
The ReUocraph. 

'l'hrough the general introduction of 6IecU'!c telegraphy, 
and the all but universal adoption of t.he MorRe alphabet ,  it  
occurred to Mr. Mance to produce a n  instrument which ill 
very compact, very portable, easily !'let up, and easily worked_ 
Although he waR first in favor of larger instrument!! (which 
are Rtill preferable for permanent stations), he iR now con 
vinced that an inRtrunlent of the size here described iR all tbat 
is requisite . The chief objection to the adoption of the Run 
telegraph is that we cannot command the sun to shine in 
the Rame manner that we can control a galvanic battery ; and 
it must be understood that Mr. Mance advocates his system 
only as an auxlliary to other systems of field telegraphy. 

The iUlltrument consists of a light, but firm, tripod stand , 
similar to those used for prismatic com passes. On the top a 
plate ill moved by a tangent screw which admits of quick 
and slow motion, and the plate carries on a pin a semicircu
lar ring, which agaln carries on pivots the round mirror, th!' 
silvering of which is removed in the center for the space of 
a oircle about 3-16 ineh diameter. To the plate is also at
tached a simple key, which is l'ressed down and spri ngs back 
like an ordinary Morse key. This key is oonnected with th", 
top rim of the mirror by a st€'el rod, which can be length . 
ened and shortened_ oCCRllion may require-by turning 
the handle and screwing the rod through the small brass ball 
which secures it to the edge of the mirror. 

By means of the last named adjustment and the tangent 
screw, the glass can be altered, lUi the ever.changing pos ition 
of the sun may require. 

From 12 to lIS yards in front of the Instrumen t is placed a 
sighting rod. This rod is to mark a spot exactly in a line 
with the center of the heliograph and the dilltant station. A 
metal stud marks the spot, and a wooden cross piece marks 

where the flash rests when not directed on the opposite sta
tion. 

The instrument can be set up ready for working in a few 
minutes. When the exaot position of the distant station is 
not known, a flash of sunlight must be thrown in the direo
tion of the most likely points, and this must be continued 
till it is answered by a flash, which indicates that a distant 
signaling party if! 011 the lookout. Then, after releasing the 
tangent screw, the glass must be turned to a convenient 
angle, and the sighting stick mllst be directed in a line with 
the diRtant station by looking through the small aperture in 
the center of the mirror. "'hAn this is effected, the stud 
must be raised or lowered till it is in the l ine of vision on a 
level with the c enter of the glass and tho distant fiash, and 
the short CroRS piece must l)e placed at right angles to the 
uplight, about a foot below the stud. After being thus ad
justed, the instrument must not be moved. 

The spot will be ohserved gradually to rise or fall, accord

ing to the direction in which the sun is apparently moving. 
The handle of the key, or t.he tangent screw, or both, as the 
case may be, must be turned slightly after every two or 
three WOl'liS, to ensure, as far as possible, that the center of 
the spot shall be on the stud when the key is pressed down. 

When the sun is rather low in the heavens, and behind 

the Rignaler, it becomes more difficult to direct the fiash 

with accuracy. In consequence of the obtuseness of the 

angle, the ApOt 10fl68 its circular form. and becomes rather 
dim when reflected on the stick. If it is required to work 

frequently with the !lun in this position, the employment of 
a second glass on a light tripod stand is recommended . 

But it would be uselells here to enter more into the 

minutim of working the instrument : sufilce it to say that, in 

experienced hands, twelve words and more pel' minute have 

beeD. obtained . while othel'll state that men-after a fort
night'a practice-could attain only from four to five werds 

per minute. As to the distance, 10 and 20 mil_and in 

very close weather 40 mill'fl-bI\ve beau obtained,-rel� 
grtIfJ1I.ie .Tou'l'fUJl" 
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SOOTT'S PATENT SHEET mON ROOFING. 

So many conflagrations have been caused by sparks from 
chimneys. or from adjacent burning buildings, falling upon 
roofs, that the safety offcl'pd by a c overing entirely of iron, 

and consequently fireproof , is uy no means unimportant. 

The device herewith illustrated, while srcuring that advan

tage , presents a variety of others whieh, in brief , render it 

a most efficient protection. It is portable , and il! �uppl ied in 

plates of eight feet in length hy two in width, which are 

trimmed to fit with accuracy, so as not to get out of l ine, no 

matter how gt'eat the distallce over which they lllay be run. 

These plates are provided with side and 
end connections complete, so that the work 
of laying them is greatly facilitated. The 
j oints are strong and windproof, and rust 
or wear b�' weather is prevented by coat
i ngs of pure iron oxide and linseed oil. 
Finally, it will be noted that nails through 

the roofing plates are nlJsent, and a fre · 
quent cau se of leakage thus Ryoided, and 
t hat the peculinr arrangPIlH'lL t of plates and 
seams provides fully for the cont raction 
and ex pansion of the metal. 

A sheet, as supplied by tIt" mUkel'H, in 
represented in Fig. 1 . The f·1H1� .  a and b, 
are folded over in opposi te  .1 i red ioIH i ,  tl", 
forlller being uppermost wh .. 1l t l . "  p late is 
in position . The mode of locking together 
those ends is Hhown in Fig. 5, from which 
it will be seen that a continuou� water Hhed is made. The 
device for attaching the plntes to the roof is represented at 
e, in Fig. 5, and also in Fig. 2. 'fhiH, at the sideH of the plates, 
is an upright iron strip, !lplit part wny at the top to hook oyer 
the side of the sheet. 'fo at¥uit of this engagement the 
Hheet is bent upward , as represented in Fig. 1 ,  and the curve 
is such that the edges of ndj acent she('t8 lIlay be in contact 
and parallel for a short distancf'. The end cleat is aloo 
nailed tQ the sh(1athing. To finiHh the work , the side!; are 

Fig. 2 

rought together square at tho eaves, and the comb formed, 
the same as in a standing seanwd tin roof, by turning up a t wo 
inch standing seam with roofing tong�. In the engraving, 
Fig. 2, the cap, f, which surmountH th" adj acent sheet edges, 
is  dra wn to the top, 80 that the fu.st enings, c,  can be Heen 
where the sides of the plate,; mr·.et. The method of secur
i ng the parts by countersinking is represented in vertical 
section in Fig. il, and Fig. 4 is II horizont.al Hection of the 
same. 

Fig. 3 .  Fig 4 

A .1 • te : 45  
After the roofing plate� are all iu position , the join ts acros� 

the end� are closed anJ. cOlllpacted by beati ng the folds to
gether T he invention is applicable to any class of build. 

Fig. I) 

ngs, but particularly to large manu facturIng establishments, 
on account of the slight pitch at which it can be laid, the 
C03t of building being thuB materially decreased . 

Further particularH Illay be obtained by addressing the 
manufacturers, Messrs, Scott .l; Co. , 75 East 1:<'ront street, 
Cincinnati, Ohio. 

-------------.�I�.�I�.--------------
Struck by Lightning. 

Mr. D. Pigeon gives, in Nature, the following interet;ting 
account of the effect of lightni ng upon him!ielf and members 
of his family, during a recent thunderstorm : " The house, 
in which with my family I have spent the wintet', stands in 
the

. 
cen�r of Torbay and clollo to the sea. In the garden , 

w�lch gives access to the shore, is a flagstaff, 50 feet high , 
With a metal vane at the top, the mast being steadied 
at about 25 feet from the ground i n  the usual way with iron 
wire guy�.  About a foot above ground, each wire rope ter
minates in a t inch "hain, which is anchored a few fellt in the 
114111. 

February 25th, 1875, was a min)' day dUl'ing the forenoon 
with heavy wind t" 'om the flouthea�t ;  but in the aftern� 

J tieutifit J.meritAU. 
the sky cleared. There had been n o  sign of thunder al l  day. 

At 5 P. M. my wife. my son, and m�'8elf were standing under 

the flagstaff and within 10 feet of a mooring chain , watching 

the bay, when the vane was suddenly struck by lightning, 
which broke the mast short off in two places, tearing and 

splitting the wood between the vane and the Iron guy ropes. 

Through these the discharge then p assed to the ground , but 

three out of four mooring chains were broken .  
The broken mast and vane fell to the ground close t o  us. 

Heavy hail followed the flash, the wind falling instantly to 
a dead calm ; a second but distant flash was seen twenty 

SCOTT'S SHEET IRON ROOFING.-Fig. l. 

minutes later, a fter which there was no more lightning. 
The diseharge fltartled the whole village of Paignton ; the 
coaRt guard officer compares the eXI)losion to that of a 800-
pound gun ;  and at 'forquay, 3t miles distant, a scientific 
friend speaks of hoth flash and crash as most terrific . 

I must now attempt to describe the effects on ourselves 
and the i lli�re8Hiums on OUl' sem;':s. Of the thl't'e, my wife 
only was " struck, "  and fell to the gl'Ound , my son anJ my. 
self remaining "rect, and all three retaining cODl,cioWlUeilS. 
For more than half an hour my wife lost the use of her 
lower limhs and left hands, both of which became rigid. 

From the feet to the knooH she was splashed with rose· 
colored tree· like marks, branching upwards, while a 
large tree-like mark, with six principal branches diver
ging from a common center, thirteen inches in its 
largest diameter, and bright rose red, covered the body. 
None of us are certain of havillg seen the flash., and my 
wife is SUI)) she saw nothing. As to the noise, my 
wife heard a " l1f\l1ow ing " sound and a . .  Hquish , " 
recalling fireworks ; nly son also heard a . .  bellow, "  
while I seemoo. COn!lCiOUH of  a sharp explosion. My 
wi fe "describes her feeling as that of .. dying .. Nay 
gently into darkness, "  and being roused by a tremen
dous blow on the body, where the chief mark was af
terwards fonnd. My �on aIHI myself wtlru comcious of 
Ii RuddAn and tHI'1'i fic general disturbance, and he af
firllls that he rACe!\'ed a st' ,'ere and dL�tinctly el(,'Ctrical 

shock in both legs. My left arm, shoulder, and throat espe
cially suffered violtmt disturlmnct', hut I did not think it 
waR electrical. AM I t urned to help my wife, who was on 
the ground, I shouted, as I thought , that I was unhurt, and 
hope<l they were also, but it Reams I only uttered inartieulate 
AOumlR, and my son, In his first. attempt to ant:I wer, did the 
same. 'l'his. however, waR only momentary ; in I1n instant 
we hoth spoke plainly . 

Neither of us I'tlferr-"d the o(" 'url't'n,,oe im mediately to itt; 
true ('ause , but the idea of heing fired at Waf! present tn all 
our minds, my wife indeed remained of opinion that ghe WI\oB 
shot through the body nntil Rhtl heard me speak of l ightning. 
An in finiteHimal lapse of time enabled my son and mysel f to 
recognize J ightnlng ; but I cannot say whether I did so bsfore 
or after my fil'Ht glimpse of the wreck on thE' ground . Neither 

of us heard 01' Raw the mast faJl , though it desceRded fifty 
feet, and fell 011 hard gravel dOHe to us. My Bon and myl!elf 
both expel'ieneed a momentary feeling of intense anger 
against some " perBon or persons unknown , "  further showing 
that we prelilllinary referred the shock to some consc.ious 
agency. I ought perhaps to add, that neither of UI felt any 
sensation of fear at the time ; hut we wel'e all nervouR for 
several days after. 

I have endeavoured to keep to fact throughout, but I ven
ture to add a remark made by my wife as we raised her from 
the ground : " I feel qnite sure that death from l ightning must 
be absolutely IlaiuleBs ;" and I offer it as an unconscious 
corroboration of vie ws on this subject which our experi en('oil 
seems to strengthen. 

------------�.e1 •• �, •• � __________ _ 
The tJlHl of the Hand all an Optical In lltrnment. 

Dr. F. Thomas, of Uhrdorf,observes that , although artistH 
are well aware of the advantages of monocular yision and 
the use of the hand as an impromptn stereoscope for the in
spection of pictures, the public generally knows nothing of 
them. Any one who carefully watched the crowds that daily 
thronged the avenues of the late Vienna Exhibition might 
have seen how very, very few persons amongst them ever 
availed themHelves of this ready resource. 

And yet, how different is the appearance of a really good 
picture thUR seen and the same viewed in the ordinary way 
by binocular vision ! Regarding it with a si ngle eye througll. 
the hollow of the hand as through a st�reoscope, we get a 
relief, a substance, which otherwise is more or less wanting ; 
in a word, we get the third dimension, depth, which is in
dispensable to realistic effect. Nor is the method applicable 
to the contents of picture gall eries alone ; &very photograph, 

eVl'lry engraving and print, of correct design, may be benefi
cially treated in the same way. AI! with the stereoscope, so 
with its impromptu !lubstittlte, we get increased focal length, 

and with it the several artistic advantages thence accruing. 
On the other hand, defects in drawing are ruthlessly exposed 
by the same means . Trifling errors in perspective, which 
might have passed unnoticed under ordinary ci rcumstances , 
stand revealed in their full d{lformity. 

With juster l)erceptions of the magnitnde and relative di
mensions of obj ects , monocular vision, combined with the 
stereoscopic use of the hand , gives UB, also,a correcter appre· 
ciation of the effects of reflected light . And this applies not 
only to the confused appearance occasioned by the interposi · 
tion of highly reflective media between the object antI the 

observer, but also to artificial reproductions 
of the same effect . 

A ptlint ignored in eyery treatise to which 
Dr. Thomas haB had access is the effect of 

the hand, when thus used , in modi fying or 
correcting our perceptions of color. The 
rays of the setting Hun lire flooding the land
scape with golden light . Prominent in the 
distance stands forth a church tower lighted 
up with a rich orange glow. By rega rding it 
attentively through the hollow of the hand, 
and opening and closing the latter suitably, 
the tower can be made to aEsume any inter
mediate tint between · the white it. really is 
and the orange it has assumed in the rays 
of the western B un. 'l'he wood8, too, dark, 
,om bel', and night-like to the unaided vision 
in l ike manner can be made to resume the 

hue!; they W01't: in the broad J ight of noonday. A bright 
patch on the far distance shows a soft subdued white, a nd 
we notico then for the first time that to the unassisted eye it 
presents a bright golden color. 

Indeed , our conceptions of color are mainly dependent 011 
comparitlon-contrast . But these are quite inadequate to 
enable us, under all circumstances, to detec t and discriminate 
between minor differences of shade by ordinary unaided 
binocnlar vision. For that purpose, we must have recourse 
to the hollow of the hand , looking through it at the object 
with one eye, and comparing the effect observed with that pro
d ueed on the other and unshaded eye. Both eyes may be open. 

In such cases, the chief point is not monocular vision , but 
the shading of the eye by the hand thus applied. As with a 
�icol 's prism, we thus restore the equilibrium of the blue 
light diffused through the atmospheric regions-which in the 
landscape ahove referred to was overpowered by its compl e
mentary color, the orange emanating from the sinking aun 
-and are so enabled to see objects under the hues they would 
present when viewed by the white l ight of a noontide Bun. 

_ .... -
Pho8pbnreted Steel. 

A yeal' or two ago, it waH generally admitted that a pure 
ore or pig iron , and e!!pecially one containing leiS than 0'08 
to 0 '05 of phosphorus, was absolutely essential to the pro
duction of a good Bessemer steel ; the conseq uence has been 
that many of our richest iron ores, most cheaply mined and 
supplied, hay., I.wen ruled out at! unfit for Bessemer work . 
Such are mu.!t, if not all, of the limonite and fossili ferous 
ores of Pennsylvania, Virginia , Tennessee, Georgia, and Ala
hama, in which the percentage of phosphoric acid runs 
usually from 0'05 to 0'1.', per cent, correspond ing to about 
double these amounts in th., pig iron. Thi El Rmall percent . 
age of pllO:lphoruR has been a perfect bugbear to iron manu. 
facturers, and ';0 important was it considered that one of our 
large steel works imported 10,000 tuns of ore from Algiers at 
a COllt of about $16 ptlr tun, becaulle it was, at that time, im
possible to procure ores here sufficiently free from phus 
phorus for use in the manufacture of steel rails. Innumer
able efforts have been made to get rid of the phosphorus in 
the several processes through which thtl iron passes in its 
manufacture, hut tli..se effortli have been but partially sue 
cessful , and then only in the puddling process, and , conse 
quently, of no use in tht'l lnanufacture of Bessl'lmer steel. 

Im-estigations which have been made during the past two 
or three yean have developed the fact that, by a kind of 
homeopathic treatment (Bimilia similw'I.l-8 tJui'antur), certain 
substances which themselves give hardness and brittleness 
to steel may be in part IlUbstituted for other ingredients 
having a similar tendency, to the great improvement of the 
resulting metal. It hall tlms been found that, by securing 
proper relative proportions of carbon, phosphorus, silicon, 
and manganese, a steel of great Boftness and strength can be 
obtained, while the same percentage of phosphorus in ordi
nary steel would haye indicated very different properties . 

There is no longer much doubt of the fact that manganeee 
exerts upon steel II body· giving and toughening influence, all 
well as a neutralizing eifect, on the hardening or cold-shorten
ing due to phosphol1ls. Though these properties of manga
nese have been blindly suspected for some time, the mutual 
dependence and, to a certain extent, interchangeability of 
carbon and phosphorus were not fully appreciated till the 
sm'ceHS of M. Tessie Du Motay, in producing, with ferro
mangane8e, a good rail steel containing about 0 '12 carbon, 
0 ·2.} phosphorus, and 0'75 manganese, was fully established. 

The secret of success appears to be in putting ini<! the 
metal from three quarters to 1 per cent of manganese with
out bringing the percentage of carbon above 0 '16, while the 
metal contains the ordinary amounts of phosphorus and sili
con, or, say. 0 '25 to 0 '20 of the former and 0 '03 of the latter. 

When the percentage of phosphorus is diminished, that of 
carbon should be increased, and vice ver8&, within certain 
limits. Steel is undoubtedly destined to supplant iron for 
almost every use where the latter is now adopted. Our iron
mastel'!! IIhould apply those improvements that will place 
us in a position to compete successfully in other markets 
than oqr own.-Enginee1'ing and Mining JtJwrnal. 
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3 1 0 J titutifit !mtritau. 
IMPROVED WABlIING MACHINE. I The Siemens F u rnaee A nnclpa&ed. IlIIPROVED LOW WATER INDICATOR. 

The annexed engraving represents a new wasl!ing machine Some two years ago, we gave a drawing of the medical The invention illustrated in the annexed engraving is a 
which may be readily attached to any kind of tub. It is . warming apparatus, which the Prussian patent authorities new low water indicator which, it is claimed, can never get 
operated by passing the clothes between a corrugated roller : decided to be an anticipation of Dr. Siemens' regenerator. out of order so as not to give an alarm. The foaming of a
bove and an endless belt, which envelopes smaller rollers, I A recent number of the American Gaslight Journal contains the boiler, it is stated, in no wise prevent!! the proper action 

beneath, the upper roller being held in its place and against an article by Professor B. Silliman, who certainly ought be of the device. The apparatus is, besides, simple in construc
the garments by stout spiral springs, and rotated by the han- made a Patent Office examiner on the spot, in which he en- . tion and possessed of various other advantages which will 
dIe shown. deavours to show that the gas furnace was foreshadowed in Dr. , be readily understood from our engraving and the following 

In the illustration, A is the upper roller, which is faced Hare's oxyhydrogen blowpipe ! " Properly considered,"  says
' 
description. 

with sheet metal. In Fig. 2, the arrangement of the 'Smaller Silliman, " thP. fundamental principle which led Hare to the Fig. 1 shows the indicator as attached to the boiler and 
rollers and belt beneath is clearly shown. Fig. 2, the mechanism of its upper portion. A 
One of the springs which hold the roller, A, is an expansion tube connected to the genera-
down upon the clothes is represented at B, tor at the alarm line, and provided at its up-
and the simple screw clamps, by which th ' per extremity with a valve, B, the stem of 
device is attached to the tub, need no spe- which runs through a spring, C, Fig. 2. One 
cial description, except to note the fact that end of the latter IS fixed, and acr(lSS a slot in 
they, in common with other metal work of its forward portion a bar, D, is placed . E is 
the machinE', are strongly constructed of gal- a detent or right angled lever, pivotP.d as 
vanized iron, and are pivoted to the frame shown in Fig. 2, one arm of which connects 
portion at C, so as to be adjusted on the cir- with the rod, F. The long arm extends up-
cular E'dge of a tub. ward through the slot in the spring, and is 

The garments, as they pass between the notched in such a way that, when the expan-
rollers, are thoroughly rubbed by the upper sion tube, A, is cold. the crossbar, D, rests in 
one, receiving the sarnil scouring as if rubbed the recess, thus retaining the spring, C, when 
by hand upon an ordinary washboard. The depressed, and consequently holding the valve 
springs admit of the upper roller adjusting in its seat. To the lower part of the lever, 
itself to any thickness which may be passed E, is fixed a spring catch, G, which has its 
beneath it. nib a very small distance below the notch in 

This machine is also claimed to wash the said lever. Rod, F, is fixed in a casting in 
lightest fabrics with much less wear than is the lower end of the expansion tube, and at 
produced in washing by hand. H is a whistle. 

Patented February 24, 1 874. For fur The operation of the device is as follows : 
ther particulars relative to sale of State, When the water is at its proper hight, tbe 
county, and town rights, address Mr James tube. A, rema\ns cool, the crossbar, D, rests 
Taylor, P. O. Box 44, Otter River, Mass. , or TAYLOR'S W ASlIING MACHINE, 

in the notch of the lever, and the spring 
Box 577, Stamford, ConB. catch, G, rests against the side of the bar . 

• ••• • oxyhydrogen blowpipe has also led Siemens, in our time, to On the water in the boiler falling below the alarm line, the 
WOLFF'S BUTTON HOLE CUTTER. the invention of the regenerative gas furnace, by which, as water in the expansion tube runs out and steam takes its 

The devi.:e represented in the illustration is a handy little Hare says in his memoir, ' to avoid these evils, ' that is, the place, e1.panding said tube which, in lengthening, raises the 
instrument which cuts a slit for a buttonhole and, at the contact of solid fuel and the loss of heat consequent on its lever,E. The short arm of the latter being held by the rod, F ,  
same time, punches the rounded end of  the same. The c)nversion into gas, i t  was thought desirable that means might 
handle resembles an ordinary pliers, and at the ends of the be discovered of clothing the upper surface of any body 
jaws two curved cutting blades, A, are attached. Just in- which might be subjected to this species of operation with PZ,'q J 
side the blades, and on one jaw, is a circular head, attached some burning matter, of which 

the heat might be equal to f 
as shown, and carrying several punches of various sizes. On that of the incandescent carbon with which the lower surface 
the other jaw is a rotary anvil, B, corresponding in its sides might be in contact ; or by which bodies might be exposed on 11 
to the shapes of the punches. The length of the button solid supports to a temperature equ

a
l or superior to that of 

hole depends upon the distance to which the curved blades the porous charcoal uniting with oxygen. It soon occurred 
are permitted to pass each other. The length is regulated that these desiderata might be attained by me&llS of flame 
by the punches being adjusted in their head, 80 that, if one supported by the hydrogen and oxygen gas. In the Siemens 
of them is brought opposite to the anvil, it will strike the furnace the objects to be heated are sustained on a solid 

same and prevent the cutting blades passing beyond the de
sired distance. In one of the jaws is secured a set screw, 
C, which is so adjusted that it keeps the punches from stri
king too hard against the anvil. When buttonholes are to 
be made without eyelets, the punches are turned out of the 
way, and the length of the cuts determined by the screw, 
C. Both the cutting blades and the punches can be easily 
removed for sharpening or replacing them by new ones. Pa
tented April 7, 1874, to Mr. Raphael Wolff, of New York 
city. 

• ••• • 
New Process oC Dental Surgery. 

Mr. Napier, an English dentist, announces what he con
siders to be something new in dental surgery, especially in 
a case where tbe teeth were extremely sensi
tive, and it became necessary to file them 
down for the purpose of introducing artifi
cial teeth on the stumps. For the sake of 
avoiding pain in the operation as far as pos
sible, ether spray was first made use of in 
reducing tbe sensibility of the teeth ; a piece 
of cott:m, dipped in ether, and laid first on 
the teeth and then on the instrument, being 
found to ans wer a still better purpose. Wbile 
engaged in this operation it occurred to Mr. 
Napier to avoid the usual practice of den
tists (of extirpating the nerve), with which 
object he took a bit of hard wood, dipping it 
in nitric acid, and with this cauterizing the 
exposed portion of the nerve in each tooth 

successively. He then filed the teeth down 
to 

t
he level of the gums without producing 

any pain whatever. He found that in this way the stump of 
the tooth remained perfectly healtby, giving no pain of any 
kind ; and the sub'Sequent experiences of the patients were 
of the most satisfactory character. 

• ••• • 
PROFESSOR SERGIUS KERN, of 

St. Petersburgh, finds that 
the explosive properties of nitro-glycerin nearly disappear 
if the substallce is :jl.Ighly hea.ted. 

support in an atmosphere of burning gas, the oxygen of the 
atmosphere arriving by one inlet, and the combustible gases 
by another, and the t wo unfting in a true H

a
re's blowpipe 

flame to do their work. The necessary contrivances for the 
alteration o

f 
the flow of gas and air through the regenerative 

cellular flues of firebrick are evidences of a high degree of 
inventive skill, applied to the solution of a problem which, 
in its essential features, was clearly set forth by the American 
philosopher, Robprt Hare, in 1802. "-Engineering . 

• ••• • 
Elec&rleal (Jolored Shadows. 

Six Grove's cells were connected with one of Ladd's large 
Induction coils, and the secondary current, cOlldensed by two 
large Leyden jars, was sent, in the usual way, between two 
pairs of metallic electrodes, in order to examille their spark 
spectra. 

Two of the electrodes were of platinum: these may be called 
pair A. 

Of the other pair, B, one electrode was of platinum, and 
the other of the metal to be examined. 

Place a piece of white paper equidistant from, and on one 
side of, the two sparks. lioid the finger so that a shadow of 
it maybe cast by each spark. The two shadows will be seen 
to be most bee,utifully tinted with different delicate colors, 
varying according to the metal inserted in B. 

-

It will be Been that the shadow thrown. by A is lighted by 
B, and is seen on a ground jointly illuminated by A· and B ;  
while B's shadow, lighted by A., is soon on the same common 

HOPKINS' LOW WATER INDICATOR. 

colored ground as 
before. Without these consideratlo!ls, 

it might have been supposed that the shadow thrown by 
B, and lighted by the unchanging spark A, would itself 
have remained unaltered . " I  saw it of the colors, pink, 
light pink, dim pink, li6ht green, nearly white, and yel
low green ; corresponding to the introduction into B of Bi, 
Ag, Sn, In, AI, and Mg respeetively," -O. T. L. Whitmell, in 
Natr.vr6. 

t
'L

e long arm is thrown over, the notch slips off the cro!sbar, 
the spring raises the valve, and the steam, escaping, sounds 
the whistle. 

To stop the alarm it is only necE'ssary to depress the spring 
by means of its handle. The catch, G, then 
engil.ges with the crossbar, D, and , retaining 
the spring, holds the valve to its seat. When 
the water in the boiler again reaches the 
proper level, the tube, A, quickly cools, and 
in contracting throws the lever, E, over, so 
that the notch engages with the crossbar, 
At the same time the catch, G, is displaced, 
and the spring is thus allowed to rise suffi
ciently to admit of  the engagement just men
tioned. If it is desired to blow dry steam 
through the whist;e, the upper end of the 
pipe, A, can be plugged and steam taken 
through a separate pipe below the valve. 
The device may also be placed in a horizon
tal position, and the whistle dispensed with, 
& nozzle being used in its place. The appa-
ratus then becomes an automatic gage cock. 

Patented November 10, 1874. For indicators or for fur
ther information address Messrs. Hopkins & Tytler, manu
facturers, Albion, N. Y. 

• ••• • 
THE meeting of the British Social Science Association 

will be held at Brighton in October next, and there will be 
an exhibition of appliances and apparat.us relating tg, the 
sanitary &I1Cl eIlUCIot.ioll&\ syat.ems. 
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NOVEL DEVICE FOR PREVENTING RUNAWAY HORSES. 

The annexed engraving, for the description of which we 
are indebted to the Pesth Wochenblatt !1lr Land und Forst
wirth8chaft, represents an ingeniously simple device for 
checking runaway horses. A A are stout rings, of suffi· 
ciently large diameter to slip over the fore legs of the ani
mal and clOSd up to the body. They are held in the last 
mentioned position by lines, B, which lead up through lead
ers on the saddle, and are joined to a single ring which slips 
over a hook, C, on the dashboard. Thus arranged the de · 
vice forms no impediment to the horses' mo-
tion, as the rings, though connected together 
between the legs, are joined by a sufficiently 
long bond. In case of the animals' running 
away, however, the driver has merely to lift 
the ring for the hook, C, and allow the large 
rings, A, to descend lower down on the legs. 
This of course interferes at once with the 
horse's stride. If it be necessary to bring 
them to a sudden halt, to avoid immediate 
danger, the supporting lines are let go alto· 
gether. The rings then fall to the horses' 
feet, re�tricting their further progress, and 
perhaps throwing the animals. This would pro
bably result in inj ury to the latter, but it 
would not be employed except to prevent in. 
stant accident to the occupants of the vehicle; 
and it is possible their lives would be more 
imperiled by the sudden stoppage than if the 
appliance were not used. But the idea is novel, 
and some one, no doubt, considers it practica
ble, and perhaps it is. 

- _ .  
The Tallest ()hlmney In the World. 

The tallest chimney in the world is the 
Townsend chimney, Glasgow, Scotland. It 
was built by Robert Corbett, of Glasgow, for 
JosAph Townsend, of Crawford Street Chem
ical Works. The total hight from foundation 

to top of coping is 468 feet, and from ground 
line to summit, 454 feet ; the outside diameter 
at foundation being 50 feet, at ground surface 
32 feet, and at top of coping 12 feet 8 inches. 
The number of bricks used in the erection 
were as follows : Common bricks in chimney, 
1 , 142,532 ; composition and fire bricks for in. 
side cone, 157,468 ; common bricks for flues 
etc. , 100,000 ; total, 1,400,000. The weight of 
bricks at 5 tuns per 1 ,000 is equal to 7,000 
tuns. When within 5 feet of completion, the 
chimne! was struck by a gale Jrcm the northeast, which caused It to sway 7 feet 9 inches off the perpendicular, and it st� several feet less in

. 
hi�ht than before it swayed. To brmg back the shaft to Its true vertical position " . 

b k "  h d b d ' sawmg 

T 
ac �

,
to e resorte to, which was perfonned by Mr. o,,:"nsen s own men: ten working in relays, four at a time saWing, and tw:o �ounng water on the saws. The work was done from the mSlde o� the original scaffolding, which had not been removed. Holes were first punched thro h th sides to admit the saws, which were wrought altern:f 1 i 

e 

h di " t th " 
e y n ea� . 

rec ,lon a e sa�e lomt on the side opposite the in. clmat�on, 
.
so that the chimney was brought back in a slight. I>: oSCIllatmg manner . . This was done at twelve differ,mt 

t
h
h
lghts, and t�e m�n

h
dlscovered when they were gaining by e saws gettmg tlg tened by the superincumbent weight. 

• ••• • 
THE LIT'lLE DODO OR DODLET. 

A great many . very i
.
nteresting additions have recently b

.
een made to the collectIOn belonging to the ZOOlogical So. clety "f �ndon, and are now to be seen in their renowned gardens m the Regent's Park. 

Among them if! a bird various· 
ly styled the didunculus, dod. 
let, little dodo, and toothed 
billed pigeon, the scientific 
name for which is the'didu1Uu. 
lU8 strigir08tl'is, which was 
brought from the Samoan Is· 
lands. The bird was not un. 
known in Europe, a specimen 
having been sent thither in 
1864 ; and from its size, dark 
plumage, and terrestrial hab
its, it might be mista ken, at a 
little distance, for some species 
of moorhen, but a closer in· 
spection of its structure eon· 
vinces one of its relationship 
to the pigeons. 

The head and upper portion 
of the neck and breast, says 
the London Field, to which we 
are indebted for the annexed 
engraving, are of dark slaty 
green color, the primaries the 
same, but somewhat paler ; the 
rest of the plumage chocolate 
brown ; the face and throat 
bare, and of a dark flesh color 
in the young bird, approach. 
ing to orange in the adult. The 
bill, which is remarkably deep, 
and with the upper mandible 
dentated, is orange yellow in 
the young bird, and red in the 
adult. TIle legs aud feet a.re 

J titutifit jmtritau. 
also red. I n  the contolu o f  the bill, tbe form and position 
of the nostrils, and several other characters, the didunculus 
differs from any other living species at present known ; and, 
although a smaller bird in size, it approximates most nearly, 
in all its characters, to the E'xtinct dodo, and, like it, com· 
bines the character of a rapacious bird with that of the harm· 
less pigeon. 

It will be seen that the mandibles of the didunculus are 
powerful in structure, yet, according to Dr. Bennett, the beak 
is never used as an offensive weapon ; for wllen the hand is 

3 1 1 
PreTeDtable DI.ea.e •• 

It being conceded by every sensible person that"good health 
is paramount to all other human blessings, we take frequent 
occasion to transfer to our columns (from reliable sources) 
practical information tending to promote and preserve the 
blessing so essential to all. To TIle Herald 'of Health, for 
April, we are indebted for the following : 

" The range of what are called preventable diseases is 
now known to be very wide, and all such diseases it should 
be the first duty of man to prevent. Much of this-that for 

which I especially wish to ask attention-is not 
only preventable disease, but is disease that is 
called into existence only by the act or by the 
neglect of man ; and it is not too much to say 
(after the thorough investigations of the sub
ject that have been made by sanitary autbori. 
ties) thlt there has never been a ease of ty. 
phoid fever that was not almost directly caused 
by the ignorance or by the criminal neglect of 
some person whose duty it should bave been 
to prevent it. Such disease never comes with
out cause ; and its cause is never anything el�e 
than organic poisoning, arising from organic 
decaying matter or from the spread of the in· 
fection directly from a patient suffering from 
the disease. 

DEVICE FOR CHECKING RUNAWAY HORSRS. 

Typhoid fever has many names, all of which 
are suggestive of its 8rigin. It is cal l ed " drain 
fever," "sewer fever," " cesspool fever," " foul 
well fever,"  .. nightsoil fever, " etc. ; and it is 
never caused except by the introduction into 
the system of the germ of the disease-which 
can originate only through the operation of 
nt'glected organic wastes, or by communica. 
tion through tbe lungs or stomach by means of 
foul air or foul water, or from germs arising 
from the persons or from the excreta of ty· 
phoid patIents. So far as its contagion is con. 
cerned, ample ventilation of the sick room 
and the immediate removal or disinfection of 
the feces are ample prevent! ves. It is not con
tagious, as smallpox is, but is spr�ad by the 
action of germs which infect the locality of the 
patient, and extend more or less widely ac. 
cording to thE! precautions used to confine it. 
There is not necessarily the least danger that 
the disease will attack even the constant at
tendant of the patient, if proper care is taken. 
With the householder himself rests the entire 
responsibility of the origin of every first case 

placed in the cage, or the bird is seized for removal from one 
cage to another, it never attempts to bite its captor, but, on 
the contrary, is so timid that, af�r fluttering about or run· 
ning into a dark corner of the cage in its efforts to escape, it 
soon becomes subdued, and is easily taken. This statement, 
however, requires some modification ; for, according to the 
Rev. S. J. Whitmet!, a resident at Samoa, who has kept the 
bird in confinement there, it is sometimes " exceedingly sa· 
vage. When any one approaches the cage," he says, " it 
ruffies its feathers; trembles, apparently with rage, and tries 
to bite. If it gets hold of one's finger, " he adds, " I  know 
from experience that it gives a severe gripe. " 

In size, the bird may be compared to a large pigeon, which 
it resembles in some of its habits, and in the nature of its 
food. Like some of the Australian pigeons, it flies with a 
loud noise, which is especially noticeable as the bird rises 
on the wing. Like the ground pigeon, it nests or roosts on 
bushes or stumps of trees, and feeds on the ground. Its food 
consists of plantains and the fruit of the .�oi, a kind of yam, 
not unlike a small potato. 

THE LITTLE DODO (diduMUlIU �). 

breaking out in his household. This is a certain and tho
roughly well established fact, and there attaches tohim the 
full measure of guilt for every such case. This is a respon
sibility for which the community should bold him strictly 
accountable. It would really be as correct to ascribe a red
handed murder to Providence as to attempt in this way to 
console ourselves for a fatal attack of typhoid fever. We 
are taught that we shall not cleave our child's skull with an 
ax, and that if we do, death will surely result ; but we are 
no less absolutely taught that we shall not poison our child's 
blood with the foul emanations of our house drains and 
with the contamination of our drinking water wells, lest the 
same fatal result follow. We may ignorantly load the wa
ter with which our families are supplied with lead poison, 
and so be without the guilt of intention ; or we may ignor· 
antly poison our wells by the infiltration of infected organic . 
matter, and in this case, as in the other, be acquitted of the 
charge uf criminal intent. But in these days, when so much 
has been published concerning the origin of diseases of 
this class, however free we may be of all criminal intent, 

the serious charge of criminal 
neglect must surely lle at our 
door. 

It may be assumed, without 
hesitation, that, whenever a 
pronounCfld ease of typhoid 
breaks out in an isolated coun
try house, or when any form of 
low fever occurs, though it may 
fail to assume a distinct ty. 
phoid character, there is in 
that house, or about it, or in 
eonnection with itl! supply bf 
drinking water, some accumula
tion of neglected filth, some 
pile of rotten vegetables in the 
cellar, some overflow from a 
barnyard, some spot of earth 
saturated with the slops of the 
kitchen or some other form of 
impurity, tu which the origin 
of the disease may be distinct. 
ly traced. The spread of ty
phoid is very generally occa· 
sioned by germs contained in 
the bowel discharge of fever 
patients ; but the disease is 
constantly originating itself 
where no such cause exists, 
and every first att&ek il!! a plain 
indication that either at home 
or in SO:lJe house at which the 
pat.ient has visited, one or two 
things has occurred ; (1) there 
baa bee &Il ull,laMOD of pol-
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sonous organic gases from a ldtchen yard, from a neglected 
cellar, or from some other source of bad air, which has en
tered the lungs and planted there the germs of the disease ;  
or (2) either in the food or in the drink of the patient, these 
germs , originating in the same organic putrescence, have 

found their waY' to the stomach_ In ei ther case the blood is 
athcked ; the subject may have been sufficiently robust and 
vigorous, or sufficiently unsuscepti ble to infection, to hn ve 
avoided a serious or fatal illness ; but in every in stance the 
danger has been incurred , and, when incurred , the risk must 
be the same as in taking any other form of slow poison_ 
This is not theory, but simply a well established fact, de
monstrated by long, careful, and frequently repeated inves
tigation .  'l'he precise character of typhoid infection and 
the exact manner of operation when introduced into the 
blood, arc not known ; but that it al ways originates in the 
way descri bed , and that it may invariably be prevented by 
the use of proper sanitary precantions, is absolutely khown. 

This being the cas �, it l ies perfectly within the province 
of eyery farmer (and i f  the farmer will not attend to such 
matters of hill own accorJ , his wife has a way of urging him 

into it) to remm'e, while it is yet time, any source of in fec· 

tion to which hiH hOIl�e lIlay be l iable . Y egetables in any 
considerable amount should not btl kept in the house cellar, 

and at leaflt once a week the floor of the cellar should be 

swept and eYery shred of waRte vegetables removed. E\'en 
when this is done, the cellar should be vl.'ntilated by a win 

do w or other small opening toward the quart!.'r least exposed 

to ('old winds (and in sU!Ilmer on every side) ; the privy, if a 

privy is used , should be well a way from the house, and es
pecially far from the well , un less its contents are received 

in a tight box and entirely absorbed by dry earth or al:lhew, 

and eyen then fr�quently removed : the cha mber slops of the 

house should never, under any circumstances, be thrown in

to the pri vy · \"ault, nor iuto a porolls cesspool, fl'om which 

t hey can leach into the ground and thro ugh the gr ound for a 
long distance into the well, or into and around the foundation 
of the hOlL.,e. The same disposal of the liqui.d wasws of the 
k itchen is desirable , but not so absolutely im.portant. It is, 

ho wever, importan t that this should be led by an in1permea

ble drain to a point well away from the house and from the 
well ; swill and all manner of nondescript refuse material, 

such as ill slough('d off by every household in the ordinary 
course of its living, should be removed at least dnily from 

the near vicini ty of the dwelling, and the yesselJl in which 
it accumulates should be frequently cleansed and aired ; mao 

nure heaps should not be left to ferment and send off their 

exhalations 8t a point whence frequent winds waft them to· 
ward and i nto the d welling, nor should the barnyard be al· 

lowed to drain (either oyer the surface or through a porou� 

so l) toward the house or well .  If all these precautions are 
taken , the well will be tolerably safe, and in most cases ab

solutely safe ; but if there is any doubt on the point .  then 
let no well water be drunk except after boiling ; or the drink · 

i og water of the house lllay be taken entirely from a filter 

ing cistern, of which the filtering bed is sufficient to hold 

back all organic matter. 
If all  these points are well attended to, and if the ordina, 

ry rules of  cleanliness be observed in the household , the 
members of the family may be considered as safe again st 

attacks of typhoid fever. 

• ••• • 
THE MEIDINGER BATTERY. 

The Meidinger element is a modification of the Daniell 

battery ; but it has no porous cell, and possesses greater duo 
rability and constancy of current. It consists, as shown in 

+ the engraving, of a glass vessel , 
f A A, 8 inches high and 5 inches 

wide, in the bot tom of which is 
placed a small glass vessel, d d, 
of half the dimensions of the 
larger glas" cemented in with 

rosin. A zinc disk, Z Z, which 
is supported upon a ledge of 
the outside vessel, surrouuds 
the smaller glass. The inside 
wall of the smaller glas!\, d d, 
is covered by a sheet of copper, 
Ii, on the lower end of which an 
insulated copper wire, g, is 
riveted. 'l'he mouth of the 

vessel is closed by a wooden or tin plate having an opening 
in the center for the reception of a glass cylinder, h, 1t 
incbes in diameter and 8 inches h igh , narrowing towards 

the lo wer end, which is rounded and in which a hole is mnde. 
This tube is �unk to the center of the small glass, d d. The 
entire vessel is fil led up to the zinc disk, about 1t inches be
low the upper bri m, with a dil uted solution of Epsom salts. 
The glass cylinder, k. in place of  which a glass funnel can 
be used, is filled with cr) stals of sul phate of copper, form· 
ing a concentrated solution, which , being a heavier flu id , 
sinks �own through the small hole in the glass tube, and 
fill s the smniI glass, d d, to the center. 

There is very little diffusion of the copper solution up' 
wards, or out of the little glass vessel, d d, to the zinc disk , 
Z, even when the battery is not in operation ; so that, alter 
the lapde of several wf'cks, the zinc scarcely shows any signs 
of being affected by the copper. The battery is therefore 
mnch superior to the ordinary Daniell battery, which, when 
the circuit is open , produces R great diffusiou of the sul
phate of copper through the porous cup. 

The zinc is usually amalgamated on its inner si<l<",enabling 
i ts impurities to be eMily removed, which would otherwise 
fornl a hard crust. Tf th" copper wire, g j, which is riveted 
to the copper lIh".,t, e, is (,,onnlll'.t4\d with It smaU strip of cop . 

11 ,itutifi, Jmtri'"u. 
per, 0 k, IiOldered to the zillc disk, we obtain a galvan1c cur
rent having an electromotive force equal to that of a Daniell 
cei l ,  and it remains constant as long as there is sulphate of 
copper in the glass tube, h ;  and the zinc, Z, is not dissolved . 

During the activity of the battery, in fact, the solution of 
sulphate of copper increases a little in quantity, in conse· 
quence of a diffusion which is caused by the overflowing (in 
the Bmaller glass, d d) of the heavier sulphate of zinc solution 
formed by the dissolution of zinc. By the action of the cur· 
rent, the greater part of the copper is deposited on the upper 
half of the copper plate. A tracc of copper,however,appears 
upou the zinc, but frtquently this is after several weeks' 
operation. The duration of the battery depends on the size 
of the glasfl vessel . A battery of the size described (accord
ing to Meidinger 's statement) ought to lIe taken to pieces and 
the sol ution of Epsom salt and sulphate of zinc drawn off,and 
pure water put in it as BOOn a� it has consumed 3 I bs. of sul
phate of copper, which, however, may take a year. 

The resistance of this cell considerably exceeds that of the 
Daniell battery with porous cells ; bllt for a l ine battery, 
where the resistance in the wire i� very considerable, this is 
of no special importance. Meidinger re('ommentis, for main 
lines, cells 5 inches high and 3 incheR wide ; whi le the bat· 
tery of the size depicted in our engraving is intended for 
local use and for line batteries of small resistance. As a locnl 
battery for the Morse telegraph, it is best to USt, six cells , 
two of which are connected with like poles, so that we have. 
practically, three elements with enlarged surface and con· 
ductivity. 

Generally,  in charging the Meiding"r element, a solution 
of 1 part Epsom salts to 4 or 5 parts of water may be used. 
In proportion to the activity of the battery and the conaump· 
tion of the sulphate of copper, fresh crystals of this salt 
should be added to the contents of the glass funnel . But when 
the surface of the fluid has sunk by evaporation, soft water 
onl)" need be added to the glasfl funnel. An improvement has 
been obtained in this element by having the funnel-shaped 
sulphate of copper vessel entirely closed at the top. After 
the jar, h, has been charged with crystals of sulphate of cop' 
per, a solution of Epsom salts (sulphate of magnesia) is added 
thereto. 

The Meidinger battery itl valuable wherevcl' long dUl a·  
tion and a current of moderate but constant fltrength is re
quired,and especially for operating the Morse teleeraph,elec
trical clocks, hotel telegraphs, and electric bells. The chief 
condition for its su ccessful use is that it shall not be shaken, 
as shaking causes a mixture of the fluids. and in this way 
destroys its action and the constancy of the current. Its 
faults consist in the liability that the tube, h, may be filled 
up with'sulphate of copper (either from impurities of the salt 
or from- precipitation of metallic copper) or crystals of sul· 
phate of zinc, so that the action of  the element ceases ; and 
partly because the flow of the solution of sulphate of COppel 
from the tube to the lower edge of the zinc cylinder rises, 
and t.hen, at the least diffusion, the sulphate of copper at 
tacks the zinc. \Vhen this happens, the sulphate of copper 
is decomposed by the zinc,a superfluous quantity of sulphate 
lO f zinc is formed in the fluid, and metallic copper is precipi
tUV,-,tl in the form of a broWD, spongy powder upon the zinc 
cy linder. Thill battery is extensively used upon the Austrian 
telegraph lines . 

• ••• •  
V aeful Recipes ,"or the Shop, the Hou8ehold, 

and the Farm. 

Beef boneH, boill.'d in water for some hours with rock salt 
and a litt.Je alulIJ , yield a size which can be used in the pre
paration of cotton and Bilk goods. 

The clatter and risk of glass in carriflge windoW!! can be 
prevented by placing, at the bottom of the ca�ing, an arched 
piece of india rubber. 

Unless the mouth is frequently and care ful ly cleantled, it 
becomes infested with vegetable and animal parasites. These 
cause decay of the teeth. Soap is the best mc.terial for pre' 
venting the development of the fungi and for neutralizing 
the acid. Precipitated chalk mixed with the !leap assists 
the cleansing action . 

The following practical hints on ballooning are published 
by Donaldson the aeronant, in a little paper edited by hhn 
and named the Aerial. The lifting strain of a balloon is 
principally on the net . If a balloon will !ltand inllation, it is 
safe in mid-air. In winter, the atmosphere is warmer one 
mile above the clouds than it is at the earth's surface. The 
weight of a b8lloon to carry one man, including net and bas· 
ket, should not exceed 80 Ibs. A cotton balloon will last for 
about sixty IIscensions.  A balloon thirty feet in diameter 
undergoes a strain of 1t Ibs. to the square foot of surface. 
Gas, which at the earth fills the bag only half full, will, at an 
elevation of 3t miles, expand so as to flll it completely. One 
thousand feet of coal gas will mise 38 lbs. Gas which gives a 
poor light is the best for aerostatics. Kites can be used to steer 
balloons by sending them up or lowering them into currents 
of air traveling in different directions from that in which the 
balloon is saiiing. 

To make green gold, melt together nineteen grains pure 
gold and five grnins pure silver. The metal thus prepared 
hal! a beautiful green shade. 

The following recipe'! for metals feHCmbling gold al"O !laid 
to produce a metal which will so nearly approximate the 
genuine as almost to defy detection without a resort to 
thorough tests : Fuse, together with saltpeter, sal ammoniac, 
and powdered charcoal,4 parts platinum,2t parts pure copper, 
1 part pure zinc, 2 parts block tin, and it parts pure lead. 
Another 'good recipe calls for two parts platinum, 1 part sil· 
ver, and

· 
3 parts copper . 

C6Illent for sealing frult cans is made of 1"08\n one pound, 
tRlllow one ounce. 
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m�il��C����1tf��:��N;;�!��tt�d�t�I:�lci���t'(;i��';�t (�� ���:il!t�uIn ����II����: :factured billiard balls, rlD�s of various klndli, (.'t e .  :My prt'ticnt hl,·eJl tlou does not relate to any particular comj)osltlon , as that In the ut'orCRaJd pat. enih;�:fJr:I�I�r C8�nPl����il�Q�o�ef'I����or��rUlPlOymeut of 3 meT,a1 1i(' ring within 8 ring tonned of artfficlai l\"ory 01·  K J II IIJar Il lHterlals, tor giving 8trcogth to the same, thereby produdng a new nrtlcle of mHnufac ure and one that Is 8trom�·er than an Ivory ring,  and POHtiCSHeS all The beauty of appearance. Rnd can be aifot'ded at a \"crr much IC5R COtit . J '· UI'\" rings-parttcularly such atl used for martingales-require to be mu4ile out  ·of very �ol1d h'gr)���I�:��r��kh: I��·ttt�g���e�ti.fn�'. r��k�e�;fn��fql���Hf���b ·a� RilOWll at A ;  or Huhl ring may be formed by funchlng Out 8 wa�her fl'olll a ISheet of metal or tn any other Ij,uttable way . take the amount of IYury cvHlposttion 
���'a�rd ���� O�lth �:��uCC:���f����� �����ih���na��.c�o

m
�l::��� e��·t�JM�; 

�l��t)� �1��:n�a��edfe���Hn:r: :gI
J�\lfg ,t��y n��:rIl °tr �g��008�\

t
:S� �������t�� �:j): c?l�l�:�:;J�d ��!��:�ltaf�nt�����;��f�1� ��:���fre!Jhr:�ft��:�g3 at very llttle cost. 

��ha� I c laim , Bud deRlre to A(':cure by lett�I"A paten t ,  t� the ring tor DUll'· tlugales, etc . ,  Ul8DQfactured as Het forth , with ft metal rmg enveloped tn composit ion , a8 and for the lurp08es syeClfted . "  
ll.!,
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f
�":,:r'::e�J':d {dhl�fI�!��tl�·��:�I�n':f ���'d� g�I���: ering a me.talUc ring with arUftclal lvory t such a8 Is described In couiplaln-

:!�;r8h:�ej\in°�rt�� ��l��:tS�;�t�o:rlc��n� '�on������gl:be�:ry� at:3 ::; not to be l:mbJected to a rigid Interpretation, I think that (lie con�truct1on Is too narrow , Rnd doeH not give to the patentee an that he tA entitled to uuder the RpecU1('at1on� and cLalrns of hit', patent . It IR quite clear, indeed , 
t hat factitious !yory waR the cOm�OSIt10n uppermoAt tn 11 1 8  thoug'ht8 .  Hav-
�.fs��pee�i�rrtl���r ��:dP��!ir� f��' 1��0��H��I�f�f.e y:�!;llfi

·
c �r:;::�!��� �g:� t�e full extent o'fhlB m,·cntion had not dawned upon him . �fen often build better than they know ; but wbel'e tbe fair Interpretation of the wOI'dB em-

fx!?;:��Otg:'�:l::t:: ;f;l��g�e�he dl�B��'��fy
i
��n�g�rze���l'�raJr:g\�� ��� looked-for ali he Is the anticipated resuJtR . • 

I am of the opinion ,  on th� whole case,t.hat the clnhn of tbe complalnu.Jlt ·� patent , fairly conlitrued, II! not to be ltmlted to tl Je use of factit ious ivory ; 
���t :��� �,h��� e8����� �� J�C����������ge 8�t��P�!I���
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�g�o�Jt�gP��
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prover of his bill . [Jrt'.dt'.ric H. Bett�. fur cumplalnant . 
J. C. Cia il'01l, for defendant •. ] 

PATJi:X T HARSEbS T8nouxv.-WILLIAlf ll. WELLl� {t (il. TUR BGBBER-(jOATED 
�RNE ss-'t :c n I lUNU CO�PANY, A...�DUEW .1.J.DRlonT, AND L. O .  \'OORUE18 .  

[In e'lulty .-)ietore � Ixon , J .-Veclded February, 18.5 . ]  
XIXv:s , J . :  TlJls 1M all aPl'lJcatJoll fOI· an ti. l  tachu1t'nt agaJllst the: uetencJunh, lOt v iohH-10.& a n  Injunction ulnled by tbls court, .J une 12, 1S74, restraining them froUl 
frrl���;��s����fni����l:�n��n����r�f 1;�h�epl����ir .a��d 
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g� letteN pa tent, to wit , " u. ring manu(actUJ'ed atl set forth Hubl:ltantlally/' �i��d�',� metal ring enveloped in compolitt lon , Uli and for the purpose sp�· 

The inj unction followed the decree of the cour t ,  Ru£!t alulug th� yulidltr 
��:rn��?��l;��n:�r:b�

a
����iJ�rin;��;�g���;�lIH I��rli������tthne ���"p��: eut. 

dP'If�����fBU[�:tOib�h�:t��otU���l!m�{�J���I��c1feI�.��·'O�l:�� Ifh8�8��� �1 c��: 
th�� �g�Sg(������:;:pt�!��a:hl��c����fo���g�:l�r f��1�g�11:�ur:c.��n�� 
��!sR�n����f:g�l�Jtri�f:;:;:��ICc�ah��� t���l age��d ahtJc:t� �����I�� hS�� 
scrlhed 10  hl� letters patent, such as tCrt"eVl, buckle,s , anY hooks, should be Included by the ma.ter. . 

1 hayc examined the btU, answer, prooh, al'gumcntH of c01m�e l .  and the 
�E!n!irno:e������:I��vr: ��vtt;:;l;��e.whaennd �Il: :;�{rcliT�:}�)D\\�::!� ���:��� the compfaLnant. Is asking that a wider t'copc he nllowp.cl t o  the claims of' bls oatent than baA yet been distinctly given to It by tbf' eourt .  

sc�g� ��� rii���I�g �eh�r���t�oed q�e:�fol���h��ltb��1 p��!e����I� aO�� St't�� 
thlB��a't't��·c':,��!:a���:I��tt�"'t��:I'i:i,t�:���t��n3��I���Of· the cOUJ"t 8S It stands, tA a specific article of manufacture ,  to wit : 

A metal ring,  coated with any pla.tlc composition capahle of being com prcsAf'd and sOlidified by the use and action of dies , whereby a ring Is produced \\·lth an exterior Rurtace more duroble and mote • . :;:h)y pollHhed than ha.� hefore been obtained by different proce8fcS of manufacture and Ai greater cost . 
a�1���:te�otnt�th�{i�it::h�b;���}1r ;�1:���c:l��8�����C}1·o�b: ��:p���_ 
�:����� l�� 1�� tt�:t;��:�!'���(�Stbarf�:-V::��iiot�li��h�I��Rttfi�� �= ��ff�; 
the product . Doubtless both may be coyered hy one patent, a8 was held � Judge Grter, in this court, In the case (,f Oood/ear VII. The Rai lroads , (2 

CI:��tronS::n;� gl��� s���n�d'':l'I�rO�:�be;m!��n''vet,l't�����n�g�b Inr��:lm� 
hi. mind . But the gl1iv. doubt here I. whether the .pecldcatlon and claim of tile 
complaloRnt-R ' A  pawnt are broad and full enough to coyer a new process 8S 
well as a new product. 
pr���· �liri:�II:��\����8'i!�����a�: �f.t�����ft�� �� 1�����I;�r;:I.al¥� a�t.:'. dt� 
remedy 8uch a dUlleulty or omlsston that the prtyllege of foIurrender Bod re
Isflue was IO'3nted tn the patent laws. Patentees often fat ! to realize any 
substantial advantage from some of the most useful inventions , owing to 
their too narrow claims , until Buch surrender, amendment8, and reissue 
have been made . Thc complainant I. entitled to be protected only In the r ight .• which the 
���r:c��f��

t
ag3�r�l�

n
� ·tt�U;!t:�t ���er I i�;�m�":rl:'�Cw{Wl���otb.:'J i{:� 

:h,::I��rel�ot�;!�IS����� ��I\�{n��tC����":ff���t"��D������ !�; �e"J'd�a 
con\"lct./oll ou Ihe subJect. I s�an. at thl. stage of the ca.e, deny the appllea · 
tlon for an attachment, and direct the master 10 proceed with tbe ac
couuUng. "Cnder th. reference already ordered he may take an account-

1. Of the rings coated and IInl.hed by the defendant. ,  aeeol'dlng to thell' 
methods as described In the proofs . 

2. Of the terrets, bUckle., and hook., a. claimed '>y tbe complainant . 
Re wtll make up the two accounts separately, 150 that the aggregate of 

each may bc readily dlstlni<Ulshed ; and when his report Is made, the partleo 
W!ll have the opportunlty ot obtaining the judgment of tbe court In this new. 
and as yet nnconsiaered ,  consttuctlon of the spec!J!cation and .clalm of the 
patent , after their Views are· more fUlly presented, as they may be, on excep· 
tlon to the report . rF. H. Beu", for complainant. "J. C. · CI!1'11ron and A. Q. Keo8bey , for defendant •. ] 

NEW BOOKS AND P1J1lLICATIONS. 

Tile PIln..ADELPlllA J.F.OOF.R '\ "'I.\ NAC". G. W. Childs, Philadel
phia, Pa. 

At the commencement of Ibe year 1870,  Mr . Child. , publisher of the 
dally PliflaMlphfo Udger,  Is.ned an almanac which contained not only the 
(,alendnr ond a great deal of statistical Infonnatlon of a local Interest, but 
also several pages of practical household recipes. and other Information of 
general yalue . One hundrcd thousand caples were printed and pre.ented to 
the Bub.erlbcn of the Ledger In that year . The Orst I.sue pro,·lng .o occept· 
ahle as a book of reference, Mr. Childs was Induced to continue the publ i 
cation and gt'litultou" distribution among t lC Ledger ' .Il patrons, and each 
successive year has the work tmproved . By the favor ot the publisher, we 
ha,e before U�, neatly bound. six yearH' numhetlt of bls almanac , wbteb 
make a handsome volume of 850 paKcB of veJ'Y valuable Information, on 
both local and general .uhjPc to, not nttolnahle In .0 complete a form In any 
othe .. work .  
LEFFEL'S MlLLrNo A..,\'D MECHANICAL NEWS. Fifty cents pe r  annum. 

,Tames Lell'eJ & Co., Springfield, Ohio. 
To perROnB lDterested tn llllHlllg machinery or water power, Lbi� paper 

hUoIued each month, POMtiCHtielt eRpeclal lntPrest . The ed itor Is an admirer 0 
Ute SCIENTIFIC AMERICA!i , aud In his Aprtl number promnlgatet4 the fact 
as fol lows : • •  I t I s  a matter (If just congratulation to Americans t.hat, what
eycr may be tbe assumed superiori ty of European standards /n art and lite· 
rature, thl. country has at Icast one .clentU!c Journal which 00 slgnan y 
ecUpses any foreign publication of the kind that a comparison can scarcely  
he  made . We refer, of  course , t.o t h e  SCIENTIFIC AllJtRICA:K I published by 

Me .... s. Munn & Co. 87 Park How. New York city . Besides being a recog 
nlzed authol1t"l' and Int'xhauol!hle mcdlum of Infornlatlon In the whole do· 
main of practical .clence, It I. faultle •• In U.s appe.ranc�, and Ita !IIn.tn· 
tlon. are works of art. It. ouhscrlptlon price 1& ta . 20  per annum, pOBtage 
prepaid , 'and the Immense circulation It lIa8 reached 18 a proof of the advan 
clng Inte11l(l:cnce of.the Amencan poopl •. ' . 

© 1875 SCIENTIFIC AMERICAN, INC



ORNA..."ENTAL DESIGNS I'OB FRET WORK. FANCY CARVDII'G. AND 
HOlliE DECORA.TlONS. PrIce 60 cents. New York city : Henry 
T. WllIlams, � Beekman street. 

This book contains a very varied and extensive assortment of original 

designs, and will be found useful by the numerous workers with the band or 

jig saw .  Our correspondence sboWS that many of our rea ders devote t holr 

Bpare hours to this occupation , which 10 a pleasing manner of pa •• lng the 

time. and occaslonaUy . SOUI'CC of p rullt ,  as waU as . means of adding to the 

interior decoration of a h o m e .  To t heir attention , we Gommend the nume· 

rous patterns given In t his volume , 

THE FIRESIDE ASTRONOMER, a Plain and Fumlilar DtlllCrlVtlon of 
All the :Most Important Facts relating to the Heavenly Doclies. 
Dy 8. N. Manning, A.M. Kankakee, Ill. : Times Offiee. 

This unpretending little pamphlet deserves to bo w idely circulated , {OI' 1t 

contains a very clear and Bucclnct explanation of the general plan of the 

sidereal universe and of the !!Cle nce of R.trunomy by which I ts  laws have 

t.een dellne d .  Free frolll algebraic ftnd trigonolllctrlc�l formul.." It  I s  wrlt

t cn t b roughout In a simple and cle�r style . which lacks nothing In precision 

or accuracy . We cannot expect t hat our tyros In tb e sublime science will 

lind a book better sulted t o  their needs . 

PAPERS ON THE TAILS Ot· COllETS, AND ON THE Loss OF LIGHT IN 
ITS TRA..."ISHISSION THROUGH SPACE. By Henry M. Parkhurst, 

New York elty. 

Tblt1 is u. rt!print of u Yl�l'y iutc . .&'ct;(illj{ paper r�8d 1>y the autbOl' at the 

Hartford Ul eetin� uf tlU' American .. \�Roclat loll for th� Ad,oancement of 

�c1once . in August lOMt . 
NOTES ON EXPLOIIIVI!:I:I. lIy Waltel' N. HlII, S.D., lJhemll!t, C. S. 

Torpedo Station, Newport, R. I. 

This pamphlet 1M a use ful ami compclldioUd account of the CODritituUoD, 
acti on, Rnd effect� of the Yal'i ons exploslres now i n  use In eng1ne�ring ope .. 

rations and in warfare . The infol'mation In it baR nerer, we believ e ,  been 
collated be fore , and It I. Jlkel�' to be yaluabl e  to RcYeral lmportant Intere.t s .  

I,ECTUllt: ON l.'Ht: WHI'l'EHEAD TORPEDO. By Lieut. F .  M. Barber, 

1:. S. � . . Torpcdo Station, Newport, n. 1. 
..\ l'rudable �l�l'Oun t ,  bJRtorif'al  and deIilCl'lpt ln�, vf an engine of dCilI'UC· 

l ion w h i<'h noW' o('.ru[JJe� the a t t ention of nosal men , as l1kely to play a most 

Important part in fut ure wnl'fare . 

A PRACTIC.\L 'l'REATISK ON }'RlUTtoN 01' AIlt IN MINES. Dy the 
late J. J. Atkinson, Go,"erllment In.�pector of :Ulnes for the 
County of Durham, l�ngland. Price r.o centR. Xew York 
!.:ity : D. Van Xostl'aml, ;!,J MUM'ay and 20 Warren streets. 

'rhl. l i t tle bouk t llro,," '  lII u c ll  Ught on u subject l ittle noticed In popular 

f l'eat iscs on mining engineering ; and It deiervc9 to be attenUvety read, i'or 

it .hows h o w  re.ullly tile w llole system ot ,entllation of a mine may be dls
rurbt'.d , and ltd ettl c1ellCY destroy e d ,  by the very curre nts intended to enjure 

" supply of puru air and free exit for foul gas.s. 
INTEROCEA...'lIC CARAL (Route of Paya). By L. Laohannc. 

Tile author of t h i s  work deSires to call pnbllc attention to tb. Puss of 

Paya as a route for tbe much dlscu.scd ship "anal between the At.lantlc and 

Pacillc Ocean. .  He stateo t hat tbe Pass bas "I ways been followed by tbe 
] udlsns cro!;sing the I p.- t h m u 8 ,  and claims,  witb apparent reasoD. tha t ,  by 

following It. a canal can be quickly and cheaply executed .  

THE DE:II"T.\T. SCIENCE A..'lD QUARTERLY ART JOURNAL. Conducted 
hy Ill'. A. P. Merrill. Volume I, No. 1.  One Dollar a YOlU'. 
1'\I!W York city : E. Richards & Co. 

Tbls new-romer appears to be well and carefully edited , and Is altoget her 

u promising magazine for the use of the dental profession . 

JOURNEY IN HONDURAS AND JOTTINGS BY THE WAY. Dy R. G. 
Huston, C.E., TIondUl'W! and Interoceanic RaIlway. Prloe 50 
centa. C1neiDnati. Ohio : Robert Clarke & Co. 

A pleasant account of a cou n try wblch attracts a great deal of attention 
.i nst  now. but tbe physical feature. of whlcb are little known . 

Tnt: G RAHA�IITE ASPHALT PAVEMENT ON FllTlI AVENUE, NEW 
YORK CITY. New York city : Francis and Loutrel. 45 Malden 
Lane. 

)lr. J. L. Grabam Invites public attention to this pamphlet, In which the 

facts as to tbe durahiUty and excellence of his system and material for pav

Ing are duly Bet forth and verilled by t e.tlmonlal s .  

A NNUAL REPORT OF THE CUIEF ENGINEER OF THE WATER DEPART-
MENT OJ' PHILADELPHIA, PA •• FOR 1874. 

CA.T.u.<>Gt:E OF THE OFFICERS AND STUDENTS OF THE ScBOOL OF 
MINE>!, C'OLUMDL\ COLLEGE. NEW YORK CITY, I'OR 1874-1875. 

SCRIR"BR ' .  MONTHLY for May contains the flrat Illustrated and complete 

description of tbe new opera bouse I n  Paris which we have seen published 

on this side of the Atlanti c .  There I s, beSides,  an electro-mechani cal 

romance. whlcb tells bow two lovers , one a railroad engineer and tbc otber 

a telegraph opel'ator , utilized an abandoned wire to make a cll'cult whlcb the 
pas.lng locomottve closed. and so rang a bell In tbe operator ' s  omce. thus 

warning her of tbe approach of her Jobn ' s  engine . Tbls neat little contri

vance , while a speCial train ful l of railway magnates Is standing at the depot 
gives unexpected warning of the coming of a lightning expres. . Tbe young 

lady rusbes frantfcally u p  the line J ust In tfme to stop the approaching tralu 

and arrest a 1I0rrible aceldent-and of course, In tbe sequel , sbe and her In

tended are bountifully rewarded . I t  10 a pretty little story, charmingly 
told, and, besides , con " e y s  a p"sslble h int f o r  an Invention . Tbe rest of t h e  

p apers a r e  of tbe usual standard o f  excellence, a n d  tbe Illustrations plenti
ful and good. Jule. Vern e ' s  . . :llysterlous Island " Is  contlnned, and tbere 

Is a valu�b le Illustrated article on .. Drainage In H olland . "  Scribner .. C o. , 
Pilbllshe .. , i J3  Broldway, New York . ,J a year. 

TUE IoX'LECTIC �lAGAZ INE for )Iay 01l'er8 It well varied and excellent table 
of contents, .elected from the foremost  of contemporary periodicals .  Pro
fesoor Huxley' . . . Results of the Cballcnger Expedltlos " I.  given In fuU . 
Tbe Profe"sor a rrives at tbe conclusion tha t . .  a l l  the chief known constlt. 
uent. o f  tbe crust of tbe earth may baYe formed living bodies ;  tbat they 
may be tbe ash of protoplasm, and consequently tbat the time during whlcb 
life h.s been act ive on tbe globe may be Indellnltely greater tban the period , 
tbe commencement of wblcb Is marked by the oldest known rocks , wbether 
fossiliferous or unfo.slllferou •. " Tbls paper wlJI repay careful perusa l ,  as 
w l ll  Indeed the other sclentillc essays . notably the " Limits of SCience," '. nd 
tbe • •  Reproductlon of Organism s ,  .. wltb whlcb the present number I s  rich . 
Thomas Carlyle ' s � � EarJy Kings of Norway , " and JuHan Hawthorne's "' Stone 
and Plaster"  art ("ont·ln ued ; and there are the usual Aerial and othar �tGrte8 
And edlt.orlal 8u01marl •• • E. R .  Pelto n ,  Publ isher, II)! Fulton streN . New 
York cit)'. $5 pel' yeal· . 

Invention. Patented In En�land by A.merl_n •• 
[Complied from the Commissioners of Patent.' Journa! . ] 

From �farch SO to A pril 13, 1875, Incln8lv8 . 

BOOTS AND 8ROE.8 . -I� . Heat h ,  Boston , MaA " .  
BRIOl[ K I L N ,  ETC . -E . W . BIngh a m ,  Portland ,  Oregon . 
CAR DRAW AND Bt:FFER . - A .  B. Pullman (of Cht'.go, m . ) , London, Enl!'. 
Ct:TLE RY, ET<J.-O .  W. Taft , New York rlty . 

DERAIL](EST INDIO.U'OR . -J .  T urner (of ChlMIl'O, m.) ,  London , England . 
FRICTION MATCH :MACBINBRV .-McC . Young, Frederick, :Md . 
Ga.mt:ATBD Rt:LE, JJ:To. -Hastlngs " Co " Granby, COD n .  

LOOI .-J .  F .  Wicks,  Providence , R . L . 
LOOM PATTERN CBAlN . -J .  F. Wicks, c ecce. R. I. 
:MUtl1l'G SrGAB.-F. O .  Matthlelsen, Ne w \ ol k clty. 
Nt:T MAOBINBR V . - W .  Charlel, Cbartlers, Pa . ,  , : al. 
PAPBR Box .-L . A. Ketttc. l'blladelphla, PR. 
RAILWAV WHlI:BL .-R . N. Allen (of Hudaon ,  N. T . ) , Lolldon, Englalld, et a/.  
RECORDING STBAI GAGB .-M . B .  Edson , New York city. 
St:SPBNDEBS .-S. W.  Fisk, New York city . 
T.AVWAV. ETO ,-A S . lI'alJldle (nf San' J!'ranel.co. Cal . ) , London. Rngland 

Improved Ore Separator. 

Thomas B. McCoDaughey, Newark, Del.-In wing thc machine. 
water Is admitted at the upper forward end of a wash trough, and 
the ore Is fed In at its lower rear end. The ore Is moved through 
the channels of the trough against the stream of water by shovels, 
and Is pushed by said shovels from the forward end of the said 
trough. >rhe ore falls upon the screen, and the fine ore passes 
through the holes. The eoanoer ore and the rubbish are carried 
across the screen by Its motloD, and fall upon the apron of the car
rier. The coarser stones and rubbish are removed by hand from 
the carrier apron as the stream of ore Is being earrled forward, and 
thl' t'emlliDder falls fr�m the carrier Into a receiver. 

Improved Loom Shuttle. 

JlI.ml!s �( . PIlckham. }j'all River, Mass.-This Improvement consists 
In a metallic holder for the tension eloth and grooves cut In the 
shuttle from the shuttle opening to the eye recess. These grooves 
allow the holder containing the tension cloth to be shoved In to hold 
the tension cloth In the proper position. The holder Is made of a 
single piece of sheet metal having two tongues doubled o,"er on the 
plate. The cloth Is slipped iD between the plate and the tongues. 
The holder Is BlIpped iDto the groovcs, and the thread Is passed over 
the cloth, which affords the necessary tension. 

Improved Laborato ry Ga. BurDer. 
l'lw.r11l!4 D. Cheney, Canandaigua, N. Y.-The base Is of concavo

convex form, having a hollow center extending down below Its 
lower side. A small tapering tube receives the ga8 from the gas 
pipe, and delivers It In a small Jet Into the center of the burner 

tube, entering through an aperture iD the hanging oenter. It Is 
provided with a dovetalled lug, which fits a corresponding notch, 
the form of the noteh being sueh as not to prevent slldlng the tube 
endwise sufficiently to release t:te lug. A valve Is made to close 

over the end of the center by means of the rod to which the valve 
Is attached, wblch rod extends up througb the base, with the:lever 
on Its upper end. This lever is moved back and forth between 
stops, and the extent or size of the tiame Is re&'Uiated thereby. 

Improved Oller. 

lsaao Luvy, Ellaville. Fla.-This oller Is so construeted that It may 
bc first used for blowing off the dust, shavings, etc . •  from the plaees 
where the oil Is to be applied, and afterward may be used for apply
Ing the oll. It Is ma.de In two parta-one made of meet metal, for 
the oil, and the other made of India rubber. for the alr-sald parts 
being Reparated by a division plate, and each part helDlI' provided 
with Its own nozzle. 

Improv('ld Bench Plane. 

John K. Norwood, Boston, Ma.'!S.-The stock Is provided with side 
oponlngp. through which the outting Iron, which Is made with side 
extensions, Is permitted to plUlS out fiush with the outside. The 
cutting Iron Is rigidly fastened and adjusted. and allows of the use 
of the plane for cutting rabbets, or as a block plane. for truing up 
miter JoiDta or cutting aCl'OBll the ends of the wood. 

Improved Comb. 

Elias Brown. Wapplnger's li'alIs, N. Y.-ThIs Is a neat and oonve
nlent comb for holding the ringlets or curls at the back of the head 
and preventing their fa\llng forward : and It consists of two sym
metrica.\ly arranged combs with curved connecting arms, whieh are 
pivoted together, to be Introduced sidewise Into the hair. 

Improved Clothe. Wrlncer. 

I&rael F. !h'Own. New London. Oonn.-Thls Invention ooll.!lsts of a 
shaft with antl-frletion rollers iDterpoeed between the Journals of 
the squeezing rollers and their bearings, so that the Journals turn 
upon the fQ.008 of the rollerl!. whlle their shafts turn on the bear
Ings, so as to diminish In large measure the resistance due to the 
great pressure of the journals on the bOJJ:es, and thus enable the 
machine to be turned mueh ea.sler than the wringers usually are. 

Improved Vulcanlzloc A.pparatn •• 
Wil\lam J. BIrdsall. Naugatuck. Conn.-The rubber goods are vul

canized In a steam-heated chamber, and are thus rendered soft and 
silky to the touch, and superior to those vuloanlzed In dry heated air. 

Improved Platen .. or Lever Pre •• e •• 
John I'. Taylor, Charleston, S. C.-ThIs Invention rests iD the con

struction of a compound platen for a progressive lever or toggle 
Joint cotton press, a ad It conslsta of a stationary part and a mov
able part, one part having cyi inders and wawr ways, and the other 
palt having mms or pistons and a Euitable packing. It also consists 
In the method of regulating the space between the two parts of the 
plateu by forcing water I n ,  and letting the same out from between 
the stationary and movable portions of the said platen. 

Improved Steam-E oca.ed EDPne C ylinder. 

James E. Taylor. Westminster. Md.-This Invention relates to 
oertain impr ovements In steam-encased engine eyliDders, and it 
c;)nsists In the peculiar construction 0 r the steam dome In comblDa
tlon WIth the steam-encased cyliDder, whereby the l atter Is relieved 
from the direct pressure of the entire subjacent body of steam, the 
tendency to become strained and loosened from the dome obviated. 
and the consequent leakag� of steam prevented. 

Improved Sele-Balslng Seat eor Water Cl08ets. 

Jamcs E. Walter, Baltimore, Md.-This invention relates to certain 
Improvements in seats for water closets, whereby the SlIme are ren
dered self-raising. It ccmsista in two hinges having a' common 
pintle, upon which. !Jetween the hiDges. two parts of a spiral spring 
are wound iD opposite directions from the middle, the oentml por 
tions of the spring being secured to the frame work of the basin or 
oIoset, and the two ex treme ends of the spring being Inserted lD 
holes In the edges of the s('.at to elevate the same. It consists also 
In the combInation with the sald spring and hinge of a cylindrical 
proteetive casing of &heet metal. 

Improved R a i l way SaCcty Swl&ch. 

Edward A. 'l'rapp, Davenport, lowa.- ThIs Invcntlon relates to 
certain Improvemcnts in railway safety switches, and It consists In 
a main rail having Its bottom tlaDge eut, fiared iDwardiy, and bent 
up to form a horizontal guide. In combltlation with leading tongues, 
a volute spring, and a spring rail bavlng Its bottom tlaDge extended 
so lit! to mo,"e under tbe guide formed by the out portion ot the main 
rail. By means of the peculiar construction of the switoh. guard 
mils are dispensed with, the swltoh made self-adjusting In one direo
tlon, and R contlnuous llne of ralls always insured to and from the 
ewltch. 

Improved Cooler for Lard, ett'. 

Fl'Unk C. Pm)', New York clty.-The essential features of this iD
ventlon consist In devlops whereby the lard is bleached. after hav
Ing been cooled, by be ing separated through the perforations of 
bottom sieve and caused to drop In small globules through the air. 
The luventlon Is also Intended for COOling milk and any oleaginous 
matter, and may be seen In operation at the store of the Inventor. 
8� West 12th �treet, as above. 

Improved PI.toD toacklns. 

James L. Sherman, Clll!llville, WIS.-This Inventton consists In the 
construction and arraD&'6mentof divided and grooved rfngs to form 
the packing of a steam piston rod, and a cup-like device for con
taimng said rings and receWlng t1!.e f'1;Mm, whicb acll! on R.nfl com
presses them upon the mit. 

3 1 3  
Improved Pen Dolder. 

John Boyd. New York ctiy.-Thls Is a fiexlble connection of the 
pen to the holder, made by connecting the tubc of the penholder 
to the handle by a rubber band at the upper end, aud a sl'rlDg be
low, so that the point of oscillation Is at the uppcr end of  the tube. 
This Is  said to give better results tlw.n when the pen I s  conneeted 
to the lower end of the tube by a spring, w that the a x i s  of motion 
Is at the lower end. A further Improvemcnt on the penholder In 
common use Is ell'cetcd by placing an eeccntric spring tip on the 
spring, which tills thc hollow tube of the penholder. The pen is 
placed between the tip and the tube, at thc smaller diameter of the 
latter, and bound In Its place by turning the tip. 

Improved Twine Holder. 

Jonathan Hlll, Stanhope, N. J.-The twine box contains the bull , 
from whleh the twine Is pa!!Sed along a hollow axle, out through 
the side, at'ound a drum, thenee to the guide eyc in the ceiling, 
from whleh It Is to be suspended over the counter. It passes also 
tht'ough the guide eye of a trip levllr, so that when it  Is pulled olf 
the ball the tension will lift the lever, and, by swinging the axle 
support, shift the drum out of gear with the regulating deville, 
which is mtended to act when the recoll takes place to slow the IlL'
tlon of the spring. When the twine Is pulled olf from tho drum, It 
will wind up the spring, 00 turD. the drum back to wind on the sluck 
ago.In. 
Improved r.lachlne Cor CrulOhlug Ol eau;ID ou8 Seeds. 

Alfred n. Lawther, Chicago, Ill.-ThIs machine has crushing roll
ers ot great power, to which the seed Is fed, under certain pressure, 
by an upright supply pipe, of suitable hlght, having a fiuted feeding 
roller and hopper at the top end. The 011 seeds are forced through 
the feed pipe, and compelled to pass through the rollers, whleh, by 
the uniformity and power of theil' motion, cru�h the seeds and 
break the oil cells completely, without reducing any portion to 
pasty condition, leaving also the husks or bran comparative ly 
coarse, so that It may be seen In the cuke after pressing. The 
crushed seeds are then passed to the mixing and moistening ma
chine, dOing entirely away with the muller stones, and produclnl!' 
a greater yield of oil with less powcr, less labor, and less pressure 
on the oil-extmctlng presses. 

Improved Ch uck Cor r.Iakln� Swelled Te non •• 
Alexander D. Ruff, Owingsville. Ky.-This Invention consists of a 

pin and a lever, combined with a sliding tool in a revolving chuck, 
In such manner that the end of the piece on which the tenon Is to 
be formed forces the tool, having an Irregular edge for making 
swelled tenons, down agAinst the side to dress off tbe tenon, b3' 
pushing the pin backward as the piece enters the ca\ity of tho 
chuck. The Invention also consists of a spring, comblDcd with the 
sliding tool. the lever, and the pin, so as to push the tool back out of 
the way of the swelled portion of the tenon when It bcgins to with

draw from the cavity of the chuck, and allow it to pass out without 
the swell being cut olf. 

Improved Ventilating A. ttach ment to Hearth8. 

William S. Winfield, Cross Plaln�, Tenn.-This Invention consists 
of a box-shaped attaehment, with hinged and concaved lid and cin 
der basket, set Into the fioor below the grate, to communicate eith er 
with the story below, or by a pipe with the outside air, for supply
Ing the required ventilation on the openIng of the lIel for the ready 
kiDdlIng of the fire, etc. 

Improved Tongue Support Cor Vehicle •• 
James MoCarter, Frankfort, Ind.-This Is an Improved spring 

8\lpport for wagon tongues, by whleh the Jerky action of the tongue 
and the strain on the horses arising therefrom on the pIlSSIIge of the 
vehlele over rough and uneven ground may be to eonslderable ex
tent avoided. The invention consists of a U·shaped plcce of spring 
wire, which carries, at the front part, a tongue-supportlng pulley, 
being bent spirally around side pulleys of the pivot bolt, connect
Ing wngue, and hounds, and applied with the rear ends equidistant 
trom the king bolt to the front axle. 

Compound Switch Cor Fire A.larm Telegraph •• 
samuel Weeks, New Orleans, La.-Thls Is a compound switch for 

fire alarm telegraphs, for throwing by one movement a series of 
switches Into circuit. It Is composed of a series of upper switch 
fingers, establishing and breaking circuit of main alarm battery, 
and of a set of lower spring fingers for clOSing and opening the 
local batteries, In oomblDation with an Intermediate Insulated crank 
shaft. and with opposite non-conducting cam extensions. The whole 
Is so arranged that a turn of the cmnk shaft causes simultaneously 
the contact of the upper fingers and the disconnecting of the lower, 
or the breaking of eontaet of the upper and the clOsing of the 
lower. 

Improved Screw-C uttlne Ole Plate. 

Horace Griffing, New Haven. Conn.-This con..ofsts of t,vo separate 
dies fitted In a recess In the �ide of the plate by being boxed there
to and bolted fast, so that they clln be readily taken 011'. by remov
Ing the boltl!!, for changing and sharpening. The dies are provided 
with slotted holes for the passage of the bolt3 by which t hey are 
fastened to the plate. to allow them to be adjuAted to suit the �Ize 
of the pipe to be cut. The sorews for adjusting the dies are fitted 
In hollow handle�, which are also jointed near the plate. and the de
tachab)e portions have a socket lD the end to reoeive the projecting 
shank of the screw when screwing Into the portion formed on the 
plate. 

Improved Miter BoX. 

Theodore C. Lawrenee, Ladoga, Ind.-This Invention consists of a 
metallle recessed guide casing. In which the saw nInS by means of 
detachable clamped extension strips, a oentral wooden strip pre
venting the getting dull of the teeth. Wing-shaped side plates of 
the casing bear pivoted clamp plates, which may be set to any angle 
on the supporllng wing plates. The clamp plates are provided with 
sliding and guided strips for fastening the molding securely by 
strong ciampinII' !!Crews, to expose It to the saw or connect the ( o �
ners. The solid metallic construction of the miter tox pro luces 
the permanent and accurate workmg of the same without the inac
curacies of the variable wooden boxes. . 

Improved S'eam Brake .  

Thomas F .  Fouts and ElIjah Planck. Burlington, IOWll.-Thls I s  a 
sleam cylinder and piston, arranged transversely of the locomotive, 
and geared by a toothed rack attached to the piston rod with a re

volvtng line shaft, which extends along the train from car to car, 
and winds up the chains which work the brakes. The steam is sup

plied from the locomotive boiler. with which the engine Is connected 
by a pipe, to admit steam at one end for applying the brake. 
Springa are used to force the piston back. The line shaft is In scc
tlon�, one for each ear, which are coupled by socket couplings, 
which slide forward and backward as the train 81acks and extends. 

Improved r.lach lne 1'or C oiling Metal Rod •• 
Philander H .  Standish, Jefferson City, Mo.-The mandrel consist!! 

of a plain fiat bar of steel, wide and thick as the largest coil to be 
bent, with an oval tapered point, graduated from the size of the 
largest to that of the Rmallest. col i  to be made. The bar Is fitted ill  
thl! hollow shan of t.he drlvlDg wheel, 80 as to be shifted along It, to 
cause the t:1 ' ( red point to project under the bending wheel more or 
less, ac<,or Jng to thc size of t.\l{I coll� to be made. _\, collar at eaeh 
end_ of t il, hollow shaft holds It where,"er It, ma,.. be ret, .to u tlUze  
tbe 1lll1O f'  mll(lblnp for (lOnR of  IIU slzep. 
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For Bale-Large lot second hand Machinists' 
Toolo, cheap. Send for list. I. H. Shearman , 45 Cort
landt Street, New York . 

6.gr1cultural Implemen1ll, Farm Machinery, Seeds, 
Fertilizers . R. H. Allen '" Co . •  189 '" 191 Water St . •  N. Y • 

Magio Lanterns, Stereopticons of all sizes and 
prIce., for Parlor Entertainment and Public Exhibitions. 

P .. yo well on omall Inve.tment. Catalogue. free. lIlcAl· 

bter. lIlan'f'g.Optlclan. 49 Nassau St . •  N. Y .  

Fleetwood Scroll Saw, with Boring Attachment, 
for all description. of light Scroll Sawing. See adv't.  

page 295. Trump Bro'o, Manufacturer., Wllmlngton,Del .  

For Bale, Cheap-One half Interest I n  Gate and 
Door Bolt, patented Dec. 2, 1813, for $800. Addl e.s 
Josiah Smith, Southold, L. I .  

Treatise o n  the Steam Engine Indicator, price $1. 
Address E .  Lyman . C . E . ,  Sew Haven, Conn . 

$5,000 Invested In an Important Invention will 
lind great prollt. A. D . ,  S58 Morrl. Av . •  Newark, N. J .  

Lathe G ear Cutters, Wm.P.Hopklns,Lawrence,Ms. 

Harness and Belting Leather Stripping Machine, 
oot power ; does work of " men ; for BBl e ,  or partner 

wanted for patent . A. Barr�, N. Orlean. (3511 Bourbon) .  
Wanted-A responsible party to manufacture 

my Improved Violin . on royalty or otherwl. e .  Address 
Dr. J .  H. Payne , Garner, 1IlIs • .  

Wanted-Address of Kortlng's Condenser • •  Box 
92 , Kingston , Pa. 

Our Dolt Cutters aud LIghtning Screw Plates are 
the mo.t perfect labor-saving tool. of the k ind In the 

world. Wiley '" Bu.seli M ' f ' g  C o . , Greenlleld , Mas •. 

Peck's Patent Drop Press. SUll the best In use. 
A.ddre88 Milo Peck, New Haven. Conn. 

The " 8cientUlo Amencan " Oftloe, New York, 11 
Iltted wttll tile MIDlature Electric Telegraph. By touchllll 
little buttono on tile deaD of tile managen olgna\a are oent 
to perlono In tile varlouo departmenta of tile eotabllBh
ment. Cheap and e1rectlve. Splendid for shopo, om.ceo, 
dwelllJlll . WorD for any dlotance. PrIce 16. wtth good 
Battery. F. C. Beach '" Co. ,  Wl Canal St . •  New York. 
Makers. Send for free Wuatrated C&talope 

8ma1l Tools and Gear Wheels for Models. List. 
free . GOOdnow '" Wlahtman. IS CombW. Booton. Maaa . 

Hotchklss Air Spring Forge Hammer, best In the 
market. Prlceo low. D. Friable '" Co . •  New Haven. Ct. 

For Solid Wrought-iron Beams, etc., see adver
eIIement. A.ddreo. Union Iron MIIII, PlttBburgh, Pa. for 
IIt1lograph, "'c. 

Splml\ng Rings of a Superior QuaUty-Whitln&
,\lie SplnnlJll RIDIr Co.,  Whltlnavllle.  Maaa . 
All Fruit-oan Tools, Ferracute W k'F, Brldgton,N. J. 

Wash Stands, New Styles, Marble Tops, can be 
aoed In any Bltuation. Prlceo very low. Send for a cat&
ogue . Balley. Farrell .. Co . ,  Plttaburgh, Pa. 

For best Presses, DIes, and Fruit Can Tools, Bllsa 
II WlIlIama. cor. of Plymoutll and Jay, Brooklyn, N. Y.  

Mechanical Expert In Patent Cases. T. D. Stetson, 
� Murrav St . .  New York. 

For Solid Emery Wheels and Machinery, send to 
Gbe Union Stone Co . •  Booton, Maoo • • for circular. 

Hydraulic Pr\lI!88S and Jacks, new and second 
1and. Latllea aod Machinery for Polishing and BulB.ng 
lIIetail. E. LJ'on. '10 Grand Street N ew l: ork. 

During fourteen years' experience with adver- A. A. can separate aluminum by the process 
tlsers and advertising agencle., we have never had deal-

described on pp. 99, 116, vol. B2.-T. H. Y. can make 
Ing. with a Ilrm who.e straightforward. upright policy .0 
largely secured our conlldence and re.pect a. tbat of garden walks by the method described on p. 50, 
Geo. P. Rowell '" Co . ,  Advertising Agents, New York . vol. 32.-E. L. S. can sliver plate his Iron knobs by 
Their contracts are alway. plain , Intelligible and .pecillc . using the preparation descrl�ed on p. 187, vol. 30. 
They .ecure the moat advantageou. rates from publ l.hers It would be better to copper them tlrst , see p. lIO, 
for the reason that the latter feel assured that they are vol. 31.-M. J. G. will tlnd directions for bronzing 
secured beyond chance or technicality, In getting what- on Iron on p. 283, vol. 31, and on brass on the same 
ever the amount of their contract call. tor . providing page.-J. D. C. can raise water by the device de
alway. that publishers have done a. they agreed to .- scribed on p. 259, vol. 31.-H. E. L. will tlnd a re
[Slo . x  City (Iowa) Time •. ] clpe for a dip for gilding bra'3S on p. 3112, vol. 30.-

.Assistance wanted to obtain Patents In canada H. D. G. can solder iron to Iron by the method de
and Europe , for an Ironing Machine ; one halt Interest scribed on p. 123, vol.30.-E. B. can construct a  con
will be assigned . Geo.  F .  Perrcnet . Rockport. Texas . tlnuous battery by following the directions on pp. 

The .. Catechism of the Locomotive," a book of 315, 362, vol. 31.-E. C. B., H. M., and others can ce-
625 page. , 2jO engra\'lngs, fully de.crlbe. the theory, con- ment brass lamp tlttlngs to glB88 by using the pre
• tructlon . and management of American Locomotive.. paration described on p. 27, vol. 3O.-M. A. G. can 
Price , post-paid, '�.50. Addres. The Railroad Gazette , 

make condensed milk by the method described on 
73 Broadway , New York . 

p_ 343, vol. 3O.-F. E. W. can remove mildew from 
For 13, 15, 16 and 18 Inch Swing Engine Lathes, cotton cloth by washing with !oap. A recipe for 

address Star Tool C o . , Providence , B. I .  
acid dip for cast.ings I s  given o n  p. l07, VOl. 31. 

Wanted-Maohinery for &pUtting out or riving 
(1)  C. J. M. asks : In burglar alarms, how 

Pipe Staves 60 Inche. long. 3 to 5 Inche. wIde,  and 1)( 
A B Inch thick, from Wblte Oak Timber . for the New Orlean. Is the gas lighted when an alarm Is given ? • y 

market .  Addre •• Geo. G. Hughes, Jackson , Tenn . a friction match, In many kinds of alarm8. 

One Barrel Stave Saw and Edger, nearly new, for (2) C. H. t\ .  asks : 1. W hat is the meaning of 
Sale Cbeap, by S. J. Benedict, Ea.t J�andolph . N. Y .  

the word ohm, I n  electrical science ? A .  A unit 
" Dook-Keeplng Simplified." The Double-entry of resistance. 2. I am making the positive ele

Syste m .trlpped ot al l  complication and dlmculty . Com-
ment of a Smee's battery (the silver plate) by de

plete pmctlcal ln.truetlon In a tew page.. Price, el� , 
positing the sliver on tin foil. How can I get the 

,I . Boarda, 75 Cts. Sent PORt paid. Catalogue of Prac· 
foil off the plate ? I cannot remove it successfully tical Book. free. D. B. Waggener '" Co. , Publl.hers, 

424 Walnut St. , Philadelphia. by melting. What acid wlll dissolve It without 

A oomplete bed-room earth closet for $5. Send affecting the silver ? A. Cover the foil with plum
or pamphlet. Sanitarian M ' C g Co . ,'1  Courtlandt Bt.N. Y. bago before depositIng the silver. 3. I have made 
Mills for Flour & Feed, White Lead, Colors, Ivory several Leyden jars lately, but they do not work 

Black, Prlntlng Ink,"'c , John Bo ••• Wlillamsburgh , N .  Y. properly. The foil was attached to the Inside and 
Telegraph and Electrical Instruments and Bat- the outside of the jars with ordinary flour paste. 

erie., cheap . M. A. Buell, 86 Bank St . ,  Cleveland. O. The machine (plate 16 Inches, 4 rubbers) work! ad-
Models for Inventors.-H. n. Morris, Ithaoa,N.Y mlrably, giving a spark of from 3 to 4 Inches, but 

Three Second Hand Norris Locomotives, 16 tuns I cannot accumulate a particle of electricity .�n 
eacb ; ' ft. 8� Inche. gauge, tor sale by N. 0 . " C. R. R. the jars. A. Connect all the outer ooatlngs to
Co . •  New Orleans. La. gether for one side and all the Inner coatings for 

1, 2 &  3 H.P. Engines. Geo.F.Shedd,Waltham,Ms. the other. 4. How Ctln I manage to deposit a film 

See N. F. Burnham's Turbine water Wheel ad- of sliver on pollshed copper, so that It can be re-
vertlsement. next week , on page 333. moved without solution of continuity ? A. Cover 

2nd Hand En?ines and Boilers for Bale at Low with plumbago. 
Price. . Addre •• Junlu. Harrl. , Tltu.vllle, Pa. I have a coarse-gralned grindstone which, with 

considerable labor,I had fltted to my lathe. Owing 
Millstone Dressing Diamond Macl)lnes-8lmple, 

to the swelling of some wooden wedjres near etrectlve, economical and durable, giving universal satll-
action. J .  Dlckln.on . b4 Na.sau St. , New York . the center, the stone split Into two pieces. What 

Hand FIre EngInes, IJft and Force Pumps for tire cement can I use to repair the damage ? A. Try a 
and all other purpo.e.. Addre"" Rumsey '" Co. ,  Seneca mixture of black japan varnlsh and white lead. 
Falls. N. Y . . U. S. A. (8) J. B. C. asks : How are steel magnets, to 

The " Lehigh" Emery Wheel. A new patent. retain a large quantity of magnatUm, made? 
Address Lehigh V .. lley Emery Wheel Co . ,  Welasport , Pa .  What kind of steel Is used, and how Is It tempered? 

Small Property, well located for economical A. Steel magnets designed to p0888f!8 strong mag
manufacturing. Lump coal co.t. $2, .. nd Nut coal $1 . 50 netic power should be made In sections and fast
per tun ,  delivered.  TaxatIon 1 .87. Employee. ' hou.e. ened together. In order to retain their power the 
rent for ell to ,12 per montb. ExceUeu t Bhlpplng faclll· poles should be connected together by an iron 
tie. .  BulldlJlll new and In good repair. Good .chool., 
chlJrchea, and de.!rable community for residence. Full keeper. 

description, price and termo, by addressing Kittredge (4) W. E. D. asks : 1. II! the Smee battery 
Cornice and Ornament Company, Salem, Ohio . a good and desirable one for running a short 

Thomas's Fluid Tannate of Soda never fails to telegraph line ? A. Yes. 2. What Is the best solu
removll Scale from any Steam boiler ; It remove. the tion to use with the above battery, the zinc plates 
.eale-produclng material from aU kind. of water ; cannot being amalgamated ? A. 1 part sulphuric acid to 
InJu.-� Boller . a. lt hal no etrecton Iron ; save. 20 time. It. 20 water. 3. How often would a battery of 5 one 
cost buth In Fuel and repairs of Boller ; Increase. steam- quart jars of the Bruee pattern require cleaning 
Ing capacity of Boller ; hal been te.ted In hundred. of and fresh solutions, in running a line one mile 
Bollero ; baa removed Bu.hels of Scales In alngle ca.eo. long In clo!8 circuit?  A. If you use magnets of 
It I. In Barrel. OOJ lb . ,  � Cb l • . 250 lb . •  U Bbll.  125 lb . .  200 ohms resistance, probably the battery would 
Price 10 centa per Ib . , le •• than l1i price of other prepars.. run six months. 4. Would the above battery be 
tlono,  and superior to all others . Addre •• ordero to sufficiently strong for nickel plating ? A .  Yes. 5. N. Spencer Thom .... Elmira. N. Y .  W e  have a telegraph line nearly one mne I n  length, 

For Trl-nltroglycerln, Mica D1astlng Powder, with eight offices ; would It not be best to have all 
Electric Batterle., Electric I"uses, Exploderl . Gutta Per- the batteries of the Une d\\"ided and half of them 
cha Inlulated Leading Wlreo, etc . ,  etc . ,  etc . , result of placed at each end rather than have three or four 
Beven year.' experience at Hoo.ac Tunnel.  addreso Geo. at each Offil18 on the line, It being a close circuit? 
M. Mowbray , North Adam., Mass.  

A. lt make! no diO'erence whp.re you put the bat-Faught's Patent Round Braided Beltlng--The terles In the line. 6. I had occasion to repair a Belt thing out-Manufactured oRlJ by C. W. Amy, SOl '" 
SOU Cherry St . •  Pblladelphla . Pa. Send for Circular. small sounder ; and on taking off the paper cover· 

Ing of one of the spools, I found the spool was Genuine Conoord A.xles-Brown,Flshervllle,N.H. wound with No. 26 wire. not Insulated ; but be-
PrIce only S3.50.-The Tom Thumb Electric tween each layer of the wire WWl a piece of paper Telpgraph. A compact worldlll Telegrapb AppsratuI, to Insulate the layers from each other. Please ex-for sendllll me_eo, maldng magneta, tile electric light, 

giving alarms, and varloua other purpose.. Can be put In 
plain the modus operandi of this. A. The wire Is 

operation by any lad. Includeo battery , key, and wtre. . wound In such a manner as to keep the different 
Neatly packed and lent to all parto of the world on receipt turns from touching. Many regard this method as 
of prlce. F. C. Beach '" Co. , 2!6 Canal St. ,  New York . better than Insulating the wires with silk or cot-

The Lester 011 Co., 183 Water St., N.Y., Exclusive ton. 

Manufacturerl of the renowned Synovial Lubricating 011 . 
(5) C. J. H. saYI! : You give a recipe for 

The most perfect and economical lubricant In exlotence. making a blue black Ink whloh oaIls for sulphate 
Send for Circular. 

I of Indigo tn the form of a thlnl1lsh paste, and 
Templel ud 0ll0aDa. Draper, Hopeclaa, Ha& whiob lIIlouJd be neutral, or l1early 110. Please 

give me the formula for making th1B Ingredient 
for this purpose. I have made the sulphate of In
digo WI follows : 8 oZ!. sulphuric acid (commercial), 
and 1 oz. Indigo In powder, carefully mixed. With 
what shall I neutralize the acid ? I have tried car· 
bonate potassa, powdered chalk, and marble dust ; 
either will neutralille the acid, bu t on filtering out 
( .. fter mixing with water) the chalk or marble dust 
preparations, the coloring matter combines with 
the Ume, and the liquor passes off clear, lcavlng 
the coloring matter In the filter. If I use the car
bonate of potassa to neutr&.llze the sulphuric acid, 
the soluble sulphate of potassa goes Into the Ink : 
and In using a steel pen, the sulphate attacks the 
pen and leaves an annoying crust upon It. Can 
you help me out of my dlftlculty ? A. Add small 
quantities of lUdigo until the solution Is neutral, 
or nearly so. 

(6) W. B. H. says : I wish to bring a stream 
of water from a reservoir, In 3 Inch pipe, down 
a hill, and across a wide ravine, and up an Inclined 
plane on the other side. The fall from the reser
voir to the bottom of the ravine Is 150 feet, and 
from the bottom of the ravine, np the hill on the 
other side, to the discharge Is 50 feet rise. 1. What 
would be the pressure to the square Inch at the 
bottom of the ravine ? A. About 65 lbs. when the 
flow of water Is stopped at the outlet, and 22 lbs., 
plus the friction, or say 25 lbs., when the water has 
free dl8oharge. 2. Would the pressure be greater 
In consequen ce of the rise of the pipe on the other 
side ? A. Yes, when running free; no, when 
stopped. 3. Would material that would make a 
pipe one Inch In diameter, that would sustain a 
pressure of 150 feet fall, make a three Inch pipe 
that would sustain the same pressure, or must the 
strength of the pipe be Increased In the proportion 
that the size Is Increased, to enable It to sustain 
the pressure of the same fall ? A. No ; the strength 
must be Increased In proportion to the diameter of 
the pipe. 4. How high would it throw water from 
a common hydrant through an ordinary hose 
pipe ? A. From � to 75 feet, according to tke ma
terial of which the pipe Is made and the number 
and abruptness of the bends In It. 5. Would 50 
feet rise on the one side be exactly equaled by 50 
feet fall on the other, leaving, at the d�harge,the 
fuJI force of the remaining 100 fect fall, or would 
the force of the remaining 100 feet fall be made 
less by the effect of 50 feet rise ? If so, how much ? 
A. The force would be less In consequence of the 
friction In the extra length of pl\lO. How much 
less wm depend upon the velocity of discharge, 
the material of the pipe, and the care with which 
It Is laid. 

(7) T. H. R. asks : Has electricity ever been 
used WI a motive power for running light ma
chinery, such as printing presses,sewlng machines, 
etc. ? A. Not with any practical success, 

(8) B. J. A. pays : I he.ve seen attached to  
the guard� In front of show cases a class of elec
tric machines for giving �hocks, constructed In the 
following manner : The guard (generally of wood) 
I8 covered with metal or some other conductor, 
and, as far as I could see, one pole of a ceIl of bat
wry was connected with one end of the guard, 
and the other pole with the other end. A person 
putting both hands on the metal would Instantly 
receive a shock. I have constructed one on the 
above principle, and It wlll not work. can you In
form me where the trouble Iles ? A. The circuit 
must be so arranged that the current shall pass 
through the person. 

How much nitrate of silver can be made from 
one ounce of pure silver? A. One ounce of nitric 
acid will dI!ISOlve one ounce of silver. 

(9) W. L. R. asks : What size of insulated 
wire Is the best to make electro-magnets for at
tracting weights ? A. No. 16. 2. WlIl ootton-cov
ered answer as well as silk-covered ? A. Yes. 

(10) A. B. a�ks : 1. How shall I proceed to 
set up a Callaud battery ? A. To set up the hat
tery, place the ooppers In the bottom of the jars, 
till with blue vitriol to a level with the tops of the 
copper ; suspend the zincs In position so that the 
bottom of each shall be about two Inches from 
the top of the copper. Connect the copper of 
each cell to the zine of the next, till the cells with 
pure soft water to cover the tops of the zincs ; 
then put the hattery on short circuit for twenty
four hours, or until the solution Immediately un
der the zinc appears clear and white, when the 
battery will be ready for use. No acid or qulck
sliver Is used. The zincs must not be amalgama
ted. After the battery hWl been In use a few days, 
the zincs may be lowered half an Inch to an Inch, 
care being taken not to allow them to touch the 
blue solution. Lowering the zincs decreases the 
battery resistance, and Is only necessary where a 
number of wires are worked from one battery. 
About two pounds of sulphate of copper per cu p 
Is required to charge the smaller cells, and four 
pounds the larger. A little Oil poured upon the 
surface of the solution In the cells prevents evap
oration and creeping over of the zinc solution on 
the edge of the jars. When oil Is not used, It Is 
better to charge the battery with a smaller quan
tity of bllle vitriol, a Uttle being added from time 
to tI me, as the supply Is exhausted. 2. Please ex
plain the meaning of the word ohm, as applied to 
tclegraphy. A. The ohm Is a unit of resistance. 
3. I have a sounder marked 6 OhDlS. Wlll this 
work on a metaUic Ilil'cult of 1,700 feet with 3 
cells of a callaud (local) without .. relay ? A. Not 
very well. You wlll require about 10 cells. You 
will achieve success If you persevere. Reading by 
sound requires a great deal of practice. 

( 1 1) A. N. W. says : I am making an elec
trial alarm clock to be operated from the front 
door of the house. The clrcnlt Is about 60 or 70 
feet, with No. 20 copper wire supported on wooden 
brackets, with one callaud's cell. The magnet 
consists of 2 pieces of soft Iron % Inch diameter, 3 
Inches long, screwed Into one 'plece ��x% 
Inches). I have about � lb. very tine insulated 
sUk wire COiled 011 magnet ; but It wllJ not work. 
Can you r.eD me tbe reason ? A. Use No. 20 wire 
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for magnets. Put armature within sixteenth of an 
Inoh of poles, and use ten cups of battery arranged 
In two series. 

(12) G. asks : How many cubic feet of gas 
will one gallon of gasoUne make at oMlaary burn_ 
Ing gas pressure ? A. The quality of gasoline va
ries greatly ; but 200 cubic feet would be a fair 
Ilverll&'8. 

(13) X. Y. Z. says : I have a lJlock of build
Ings, 28 feet deep, with a roof of slate of 7 feet 
pitch. During the win ter I have been extremely 
annoyed by the snow and Ice crowding over the 
eaves. It seems as If the sun softened the sno \\' 
and partially melted It, and saturated that In the 
gutter with water. At night It would freeze Into 
Ice, and again melt upon the roof next day. The 
snow would slide off, and crowd this gutter Ice 
until It would project a foot or more over the 
eaves, and produce a very unpleasant drip, besides 
being absolutely dangerous In case of faIlIng. 
What Is the best and at the same time economical 
remedy ? A. Take a plank 12 Inches wide, set It up 
vertically about 6 Inches back of the gutter,bloc .. 
It up about 3 Inches, and brace It Wlth Iron braces 
from the top back to the roof ; this wll\ hold the 
snow and let the wate� run through. But the 
snow will cause some of the water to remain on 
the slate, to make Its way through the joints there
of by capillary attraction. It will therefore be 
necessary for you to take off the lower corner� of 
slate for about 4, feet In hlght, and relay thi s POl'
tlon with tin only. 

can anything be put Into white lead paint to pre
vent Its turning yellow ? A. Enough blue paint 
IS sometimes put Into white lead, at the time of 
mlxlng.to give It a Slightly bluish cast,and to couu
teract its tendency to turn vellow. 

(14) T. B. asks : 1. What is  the best pain t 
or other substance, to put on a smoke stack where 
the heat has heretofore burned off everything we 
have tried ? A. Coal ter, commonly called black 
varnish. 2. Would tu bes put Into a boller, parallel 
with the central lIue, be likely to make It gener
ate steam more quickly ? A. Yes, If put In by a 
good boiler maker. 

(15) C. M. A. ask s :  I propose to put in a 
cistern, the water of which Is to be used for drink
Ing purposes_ What Is the best kind of tllter to 
use ? It strikes me that a wall across the cistern, 
of porous brick, would be the cheapest. How 
would It answer ? How thick should It be ?  A • 
Brick I. frequently used for this purpose; the wall 
may be built across one side of the cistern, and, 
as the water wlll be always of nparly the same 
hlght on both sides of Ii., 4 Inches thick w111 be 
sufficient. 2. If I put the cistern In my cellar, 
would any 111 effects arise from dampness, etc., In 
the horse ? A. Not If properly covered In and 
ventilated from the outside. 

(16)  M. A. says : I h ave an undergrou nd 
cistern, walled with brick laid In Cf'ment, and plas
tered In the usual way, Rosendale cement being 
ulllld. At abouU8 inches from the bottom there Is 
a leak, the water rising In the cistern to about the 
hlght of 1 foot. I have tried several planp, but 
have not succeeded In keeping the water out. In 
one Instance I dug a hole, six Inches In diameter, 
four feet below bottom of cistern, Into which the 
water drained : Into this I put a pump, and kept 
the water level below the bottom of the cistern. 
I now put another coat of cement on, keeping the 
water pumpe d out till the cement was well hard
ened, took out the pump, tamped Ihe hole with 
olay to within 3 or 4 Inches of top, and fllled with 
cement ; but It would not hold. The pressure of 
water broke the cement, which did not adhere to 
the old cement. What ls the remedy ? A. The best 
Portland cement Is very much supellor to the Ro
sendale for the purpose you refer to, but It should 
have a chance to set before It  Is Immersed In the 
water. To do this, build the bottom and about 2 
feet In hlght of the sides of the cistern above 
ground ;  supply It with as much water as It will 
absorb easily In setting ; let It stand untll It getS 
as hard as stone ; then lower It Into the excava
tion and build the remainder of the cistern upon 
It. This bottom tub may be built of brick, well 
grouted In the cement, or with -cement concrete, 
composed. of broken stones, bricks, gtavel, sand, 
and cement. The proportion of the Ingredients 
may be as follows : 1 measure of cement powder, 
3 measures of clean sharp sand, and 3 measures of 
broken stone and gravel. To resist pressure. the 
bottom may be built of a concave or archlnl.l' form, 
Ukc a dome reversed. The following Is an Instance 
of the capabilities of concrete to resist the action 
of water : At the hArbor of Cherbourg, Franre, 
the hlocks, of 12 feet by 9 feet by (l� feet, contain
Ing 712 cubic feet, and weighing 52 tuql!, were built 
up of mortar and stone, like rubble masonry, wnh
out molds. The mortar contained one measure of 
Portland cement powder to three of sand, and oc
cupied from M to � of the entire mass. Blocks of 
this kind, 9 m onths old, sh'lwed a compressive 
strength of 113 tuns per square foot, which Is but 
little Inferior to that of Portland stone. Their co
hesive force was about 200 lbs. per square Inch. 
After becoming hard, they were slung to pontoons 
and thrown loosely Into the sea. Some of the 52 
tun blocks have In heavy gales been thrown up 
from the bottom of the sea (30 feet deep) and 
lodged on top of the breakwater, entirely unin
jured. 

(17) W. M. asks : 1. Our steam gage indi
cates 12 Ibs. steam even when tlle boiler Is cold, 
and there Is no steam at all.  Will the gage show 
12 1bs. more than the true pre�sure when the steam 
rises ? A. Yes. 2. We are running a 6 Inch circu
lar saw at about 500 revolutions pe r minute. We 
have gummed the saw twice, and have taken off 
about � Inch In the diameter of It ; but since we 
gummed It the last time we have been troubled by 
the saw running toward the log. What Is the rem
edy ? A. The saw ought to be hammered. 3. The 
saw Is not tlat : the side toward the loll' Is con vex 
about � Inch. Ought this to be so ? A. No. It Is 
the canse of the di1Dcillty before mentioned. 
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( 18) S. II. L. says :  I have some very soft 
castings of iron ; whUe cutting a thread on them, 
all the cuttings stand on end. What Is the cause ? 
A. Magnetism, created by friction produced by 
USing a dull tool. 

( 19) W. H. G. asks : 1. What w ill be the 
effect of carefully retemperiog a good quality of 
steel,say a Lap 1� inches in diameter and 15 incbes 
long, carefully repeating the tempering 5 times ? 
Will the rise of thread be increased or decreased? 
A. NO. 2. Will the cutting quality be affected ? 
A. Yes, It will deteriorate. 

(20, E. H. says : I am an engineer on a tug ; 
ber boUer is constructed to locomotive fashion, 
with 42 flues 2� inches in diameter; firebox is 4x3 
feet. The flues in the firebox end leak constantly. 
If I stop them and blow out, they stop leaking, 
but commence to leak again as soon as I bave 0c
casion to carry a hot fire. A. Probably the tubes 
are too close together, so that the circulation Is im
perfect. If so, more moderate firing and steam
ing will doubtiess be the only remedy. 

(21) O. G. B. asks : W hat is the best mode 
of constructing a firebox under a horizontal tubu
lar boUer to bum slabs and sawdust? The boiler Is 
48 inches In diameter and 10 feet long, with 38 three 
inch tubes. What length and width of grate sur
face wouid be required ? A. Make the furnace 
from � to � larger than for burning wood. Bee p. 
59, vol. ac. 

(22) J. C. C. asks : 1. What disadvantage 
Is there in a small upright double cylinder engine 
with both cranks on one s!:laft ? I do not hear of 
any such being made. A. There are many suoh 
engines in use, but ordinarily a single engine is 
considered simpler. 2. What power could I get 
from such an enginc, the cylinders being 2 Inches 
10 diameter and of 4, inches stroke ? A. Horse 
power=pressure on piston in lbs. per square inch x  
speed o f  piston I n  feet per minute+33,OOO. 8 .  What 
would be the best way to set the val ves to get the 
most power ? A. Cut off steam at about ", of the 
stroke. 4. In what relation to each other would it 
be best to set the cranks ? A. At right angles. 5. 
Will brass wear as long, for tbe cylinder and other 
working parts,as Iron ? A. Yes. 6. Will the double 
ryllnder engine give more power than one cylin
der, of the same piston surface as both ? A. No. 
How can I make a writing fluid that Is green 
when first written with, but turns black on dry
Ing ? A. Take 15 parts by weight bruised gall nuts, 
and 2OO p8It;s water. Boil for an hour, and then 

(3 1 )  H. W. G. asks : Why do kerosene 
lamps, especially those made of brass, sweat oil, 
or why does oil collect on the sides of lamps filled 
with kerosene ? A. It is due to the evaporation of 
the oil drawn up through the wick by capillary at
traction while the lamp Is not in use, which is con
densed in part upon the cold surfaces of the lamp. 
Try an airtight cap. 

(82) H. R. E. asks : Can you give me a re
cipe for an ink for writing on zinc, that will stand 
the action of sulphuric acid ? A. No. The sul
phuric acid will dlssulve the zinc at once. 

(33) F. M. asks : Is there any way to temper 
machinists' tools, such as straight edges and 
squares, without warping them ? A. Make them 
out of old saw blades, which require no temper
ing. 

(34) F. B. S. asks : How can I make the 
eggs of Pharoah's serpents ? • A. These are little 
cones of sulphocyanide of mercury which, when 
lighted, give forth a long, serpent-like, yellowish 
brown body. Prepare nitrate of mercury by dis
solving red preclpltat.e in strong nitric acid as long 
as It Is taken up. Prepare also sulphocyanide of 
ammonium by mlxing 1 volume sulphide of car
bon, 4 strong solution of ammonia, and 4 alcohol. 
This mlxture is to be frequently shaken. In the 
course of about two hours, the bisulphide will 
have been dissolved, forming a deep red solution. 
Boll this until the red color disappears and the sa
lutlon becomes of a light yellow color. This is to 
be evaporated at about 60° Fah , until it crystal· 
!zes. Add little by little the sulphocyanlde to the 
mercury solution. The sulphocyanlde of mercury 
will precipitate ; the supernatant liqUId may be 
poured off, and the mass made into cones of about 
half an Inch in hight. The powder of the sulpha
cyanide Is very irritating to the air passages, and 
the vapor from the burning cones shOuld be avoid· 
ed as much as possible. To ignite them set them 
on a plate or the like, and lIJrht them at the apex 
of the cone. 

(35) W. S. H. asks : How can I temper a 
thin circular saw, about 2 inches In diameter and 
;. thick, without springing i t ?  A. Heat red hot, 
place between two flat perforated iron plates, and 
lower into 011, quenching right out. 

(36) N. R. asks : How are wood screws cut? 
I have made a die that cuts the thread well enough, 
but I cannot form a point. A. This is done by a 
special patented machine. 

add 5 parts sulphate of iron. 4 parts iron borings, (37) H. P. G. and others ask : 1. What is 
and 1 part indigo dissolved in 8 parts sulphuric the nature of an explosion of gunpowder? Does 
acid. It press equally in all directions ? A. The effect of 

(23) H. H. H. asks : 'What is the weight on an explosion of gunpowder is simply due to the 
the crosshead of a 10x20 inches engine, with con- sudden conversion of the grains from the solid into 
ne;;ting rod 60 inches long and pressure 50 Ibs. ? the gaseous state. With gunpowder we have a 
Plense give the rule. A. The pressure of the steam volume of gas, which would normally occupy a 
In Ibs. per square inch, multiplied by the area of a space three hundred times as great as the grains 
the piston In square inches. To this must be add- occupied, liberated rapidly, but still in a perceptl
ed the weight of the moving parts, when they act ble interval, and for this very reason gunpowder 
so as to Increase the strain. is the safest projectile agent tbus far discOvereq. 

(24) B. R. F. asks : What is the best melmS' For if, ts In the case of nitro-glycerin, this large 
of cleaning a basement of roaches ? A. Put 1 volume of gas were liberated all but instantane
dracbm phosphorus Into a flask with 2 OZB. water, ously, the strain upon the gun would bc so great 
plunge the fiask into hot water, and when the that it would, in all prohability, burst the breach 
phosphorus has melted pour the contents of the before it started the ball. 2. Why c oes not the 
flask into a mortar with 2 or 'I ozs. lard. Triturate ramming, in blasting rocks, blow out before the 
briskly, adding water and � lb. flour, with an rock splits, for it cannot possibly be made strong
ounce or two brown sugar. This paste Is said to er tban the rock ? A. See answer to A. J. K., on 
effectually destroy roaches. this page. 

(25) H. J. M. says :  I want to construct a (38) A. J. K. says :  A sand blast is made by 
smali boiler for driving light machinery. Will tin pouring dry sand upon the powder in a drill hole. 
plate stand a pressure of 15 Ihs. per square inch, When the powder Is exploded, why Is the loose sand 
the boiler being 2 feet square by 6 inches deep ? not driven out, and the rock left uninjured ? A. 
A. You can use tin If you m"lke the boiler cyUn- The pressure of the gas at the moment of its libe
drical, from 8 to 9 inches in diameter. ration is, of course, equal in every direction. It 
i. What are the yellow shining particles In the piece must also be borne in mind that before this vol-
of stone enclosed ? A. It is mica. ume of gas has expanded to the density of the at-

k W 
mosphere it must ha ve displaced a column of air (�6) M. A. J. as s :  ill a wrought iron which exerts a pressure of something over a tun rod, after being heated a number of times from 

700 to 212° Fah., cease to be affected as to contraa- on every square foot of surface. With nitro-gly-

tion and expansion by the heat ? A. Auy materiai cerin a volume of gas, 900 times that of the liquid 
used, Is set free all but Instantaneously. It can under these conditions will have its coefHcient of readily be seen that the sudden development of expansion 'affected In time, and after long use may this large volume of gas, which becomes at once a cease to bc sensibly Influenced by cbange of tem- part of the atmosphere, would be equivalent to a perature. It is a general law that all machines, h 

including animal mechanism, wear out In COurse 
blow by t e atmosphere against the rock ; or,what 

of time. would be a more accurate representation of the 
phenomenon, since the air is the larger mass, and 

(27) R. H. J. uks : How many gallons will acts as the anvil, a blow by the rock against the 
fiow per minute through a '" inch nozzle on a 3 air. 
inch hose, witb 40 Ibs. pressure per square inch ? 
A. About 7 cubic feet. 2. How much will flow 
through a % nozzle on a 2 inch hose with the same 
pressure ? A. About 1 '5 cubic feet. 

against the aeriform anvU at a point whcre the at
mosphere is far less dense than it Is here ; so in 
the case of nitro-glycerin,  the rock strikes the at
mosphere with such a velocity that It has the effect 
of .. solid mass, and the rock is shivered by the 
blow. 

(40) E. W. P. asks : 1. What will dissolve 
gutta percha ? I have tried naphtha, but without 
success. A. Gutta percha is dissolved readily by 
benzole, chloroform, bisulphlde of carbon, oil of 
turpentine, and the essential oils generally. 2. Will 
it answer for mending rubber? A. Yes. 

(41) J. H. H. asks : 1. Can you give me in
formation as to the temperature required to melt 
copper,. zinc, lead, Iron, Rnd brass ? A. Copper 
1990" Fah., zinc 773", lead 617°, cast iron 2780°. The 
melting point of bra3ll 1s variable, and depends al
together upon the proportion of its ingredients. 
2. How can I make insulated wire for hattery use ? 
A. Coat copper wire with gutta percha. 

(42) E. says : I have a fine oil painting o f 
the Madonna and Child. It Is 80 years old ; and 
from age and ill usage it has become badly cracked. 
Is there any preparation by which these cracks can 
be hidden or taken out ? A.Its appearance would be 
improved by careful retouching and varnishing. 
The taking out of a crack is not possible. 

What kinds of colors are used for coloring stcreo
scopic views ? A. Aniline colors are used. 

(411) S. G. R. asks : 1. In preparing glycerin 
we mllke a lime soap. What is the cheapest and 
best way of converting that into soda soap ? A. 
Who makes such a lime soap with glycerin ? G ly
cerin forms soluble compounds with lime and soda. 
2. What is the best work on the manufacture of 
soap ? A. Morflt's book has a high reputation. 

(44) A. S. M. asks : How can I make muffles 
for baking a charcoal composition in, to render it 
porous for ftitering purposes ? A. MufHes are 
earthenware ovens, usuaUy formed with lin oval 
top and flat bottom. They open at one end Rnd 
are closed everywhere else, except a few narrow 
slits In the top and sides. 

How Is rubber made to retain fiock, for piano 
covers ? A. The flock Is rolled on while the rub
ber is In a softened state, by passing between two 
revolving cylinders heated by steam. 

(45) J. M. McC. says : We have a large cis
tern under a factory, filr the purpose of holding 
rain water for scouring, etc., which has lately been 
1I1Ied partially with hard "Vater, but principally by 
rain. After lettiug it stand a lew days, we have 
used said water and It really seems as hard as the 
well water. Please to inform me why this is ? We 
are confident that it is more than half soft or rain 
water. A. It Is probable that there were sufHcient 
limA saits in the hard water to make all the �ater 
in the cistern hard, when the waters mingled to
gether. 

(46) P. O. T. asks : In estimating the per
centage of tannin in bark, leaves, etc., by means 
of protl;l<>hioride of tin and muriate of ammonia, 
·bow Is the resulting preclpln.te ml'asured ? A. 
By means of a glass-stoppered cylindrical jar, pro
perly graduated to cubic centimeters. 

(47) L. A. W. asks : W hat is the real cause 
ot the fulling up of flannel by washing ? A. It is 
due to a combination of causes, but principally to 
the rubbing ; and where soap is used, this action Is 
very much accelerated. 

(48) W. A. P. asks :  What is Berlin bronze, 
and how is It applied on CllJit iron ? A. The trade 
does not seem to be famillar with the name. 

(49) J. H. P. asks : There is something that 
is put in tlnoture of iodine, so that, when the lat
ter is applied to the skin, it leaves no stain. What 
Is it ? A. The tincture (so-called) referred to may 
be obtained by adding, to the alcoholic solution of 
Iodine, ammonia or hyposulphite of soda. 

What can be put into Ink that will give it a fine 
gloss, something like a varnish gloss ? A. Add 
some sugar of milk. 

(50) G. B. McD. asks : 1. Are platina and 
platinum the same ? A. Yes. 2. If 10 OZB. 225·6 
grains silver be melted with 28 Ozs. O·OU grains pla
tinum, what will the nature of the alloy be as to 
malleability, ductility, and specific gravity ? 
What wlll be the melting point of the above alloy � 
A. Only a trial will answer thiP, as the properties, 
etc.,of the two bodies are not found in the alloy. 
S. Can copper be successfully electro-plated with 
steel ? A. No. 4. How can I procure a list of dates 
and number of patents Issued by tbe Patent Of
fice since 1858 ? A. This list will be found In the 
volumes of the SCIENTIFIC AMERICAN. 

(28) D. C. C. asks : 1. I have been runnIng 
an engine 22 by 21 Inches stroke, with a 9 foot fly
wheel, making 120 turns per minute. How can I 
find out bow many horse power this en5fine is ? A. 
The only way to asoertaln the power definitely Is 
to make an experiment with a brake or dynamo
meter. 2. Can the steam make any dilference In 
the power when it makes the same number of 
strokes per minute with (0 Ibs. as with 80 Ibs. ? A. 
The steam is, no doubt, wire-drawn, if the engine 
does as well with 40 as with 80 Ibs. of steam. 

(311) F. B. a�ks : Will an explosion of un
confined nltro-glycerin upon the surface of a rock 
split i t ?  If so, why ? A. Take a light wooden sur
face, say one square yard : the pressure of the air 
aga!nst the surface is equal to about 9 tuns, but the (51) P. S. asks : What is ground lime com

air presses equally on both sldes,and the molecules posed of ? A. You probably mean sulphate of 
lime or gypsum, also known as plaster of Paris, 

have such great mobility tbat, when we move the which is a combination of lime and sulphuric acid. surface slowly, they readily give way, and we en-

(29) C. R. asks : Can I burn a hole about 7 
Inches in diameter through a cast iron plate near
ly 1 inch thick, by the use of the oxyhydrogen 
blowpipe ? I cannot get at it to drill It. A. It 
could be done, but It would be very expensive. 
We think that if you can reach it with a blowpipe 
YOll can probably devJse some arrangement to at
tack the material with a tool. 

Will soluble giass do to coat a tin veesel with 80 
as not to be corroded by sulphurtc acid ? A. 
Yes. 

(80) H. B. B. asks : If the tensile strength 
of cast Iron is 15,000 Ibs. per square inch, how will 
a fly wheel rim of 1 square inch sectional area SWl
tain bO,OOO Ibs. ? A. If the �,OOO Ib8. is tenslle 
strain, and the tensile strength ot the material is 
15,"'lO Ibs., of course the wheel would not reo 
aiaUt. 

counter but little resistance. If, however, we push Gypsum, which has been dried at a temperature at 

It rapidly forward, the res'stanoe greatly increases, from 400° to 500° Fah , and ground to a fine pow

for the molecules must have time to change their der, has the peculiar property, when mixed with 

position, and we encounter them in this passage. water, of recombining with the water, and blnd

If now we increase the velocity of the motion to ing or setting Into a hard mass. To this property 

the highest speed ever attained by a locomotive, plaster of Pari� owes Its value in the arts. 
say one and one fifth miles per minute, we should (52) J. T. ask s : Why does a sunbeam, ad
encounter more particles, and find a resistance mltted into a darkened room through a square, 
which no human muscle oould overcome. Increase triangular, or other aperture of irregular contour, 
the velocity ten times, to twelve miles a minute, always form a circular or oval image on the floor 
(the velocity of sound) and the air would oppose or opposite waU ? A. In case the opening IS of 
such a resistance that our wooden beard would be sufHclent size, the image will be of the same form 
shivered to splinters. Multiply again the velOCity as the opening ; but when small, other rays enter 
ten times, and not even a plate of boUer Iron could besides those moving in parallel lines, and (by 
withstand the resistance. Multiply tJ:te velocity crossIng) approximate the form of the image to a 
once more by ten, and we should reaoh the vela- circle. 
City of the earth and its orbit, about 1,200 miles a Observation seems to have given rise to and to 
minute, and, to a bodv moving with this velocity, confirm a theory that the nearer to the h01!r of 
the comparatively dense air at the surface of the noon the moon changes, the greater is the proha
earth would present an almost impenetrable bar- bllity of foul weather ; and the nearer to the hour 
rier, against which the firmest rocks mIght be of midnight this occurrence tskes place, the 
broken to fragments. Indeed this effect has been greater the probability of fair weather. On what 
several times seen, when meteoric masses mOving principle is this theory based ? A. No s'Jtisfactory 
with these planetary velocities penetrate our own explanation of t hese phenomena is given, and the 
atmosphere. The explO8lons which have been wit- accuracy of tbeIe observations is open to crave 

. nessed an limply the effect of the OODOUillon I doubts. 
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At a certain elevation, above the lower portions 
of the earth and beneath the summit of the higher 
portions, there is a line termed the thermal line, 
booause the stratum of the atmosphere at that 
hightis warmer than the strata either above or be
low It. What is the cause of a greater heat in this 
stratum than is found elsewhere ? A. The exis
tence of this thermal line has only been made 
known recently; and until the Investigations of 
Glaisher and others are more advan,,>ed, cxplana
tlons would be mere guesswork. 

Do rays of light from the sun approach the 
earth In straight lines ? If they do not, in what 
kind of lines do they approach it ? A. They move 
in straight lines until they encounter the earth's 
atmosphere, when they are bent in to irregular 
curves by the different refractive powers of the 
various strata of the atmosphere. 

(53) H. C. Z. asks :  What am I to use to 
soften hard rubber balls ? A. Boll them for some 
time in soft water. 

What can 1 use to give old books a better ap
pearance ? A. We do not know. 

COJOroBIOATIONB RECEIVED. 
The Editor of the 8c.IBNTIrIc AloluCAlr ao

knowledges, with much pleasure, the receipt of oro 
iginaI papers and contributions upon the following 
subjects : 

On Proportioning Gears. By T. A. C. 
On Parasites. By D. V. D. 
On Tides. By E. S. 
On Hard Rubber Thermometers. By J. M. B. 
On Salicylic Acid. By G. H. B. 
On Science and the Pope. By G. R. 
On Denwtry. By S. B. P. 
On the British Patent Laws. By A. H. 

Also enquiries and answers from the foll<JWiq . 
F. C. R.-T .  F. W.-T. H. P.-E .  G. W .-J . B. C . 
w. B .  H . -W. G . -O .  B .  T .-A. R. F.-J, W .  N . -T . I:  
-F . R.-S .-T .  

HINTS TO OORRESPONDENTS. 
Correspondents whose inqwries fall to appear 

sbould repeat them. If not then published, they 
may oonclude that, for good reasons, the Editor de
cUnes them. The address of the writer should al 
ways be gIven. 

Enquiries relating to patents, or to the patenta 
b:lIty of inventions, lIIlIIignments, etc., will not be 
published here. All such questions, when initials 
Dnly an given, are thrown into the waste basket, 88 
it wouid fill half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mall, if the writer's address is given. 

Hundreds of enquiries anaIOIrous to the following 
are seLt : " Who sells insulated copper wire ? Who 
makes woolen textile machinery (pickers, break
ers, and finisher cards) ? Who makes horseshoes 
with movable calks ? Who makes balanced slide 
valves for locomotive use ? Who manufactures 
toy balloons ? Who sells platinum, and what Is its 
oo.st?" All such personal mqUJries are printed. as 
will be ob8erved, In tbe COlumn of "BusIness and 
Personal." whicb is specially set apart for that Pllr" 
pose, subject 

to 
the charge mentioned at the head 

of that ;)()lumn. Almost any desired information 
OlIn in this way be expeditiously obtwned. 
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[Those marked (r) are relined patentl. l  

Alr compressor cbeck valve. E. S .  Wlncbester • . •  161 .999 
Alarm box , lire , McCullough and Andenon . . • . • •  162,0811 
AnnuncIator, electric,  E. Gray . . . . . . . . . . .  • • .  . • • • • •  162.051 
Arbor, elastic,  B. Bannister . . • . • • . . . . . • • • • • • • . . • • • •  162,010 
Bale tie,  M. T. Brown . • • • . . • • • • • • • • • • • • • • • • • • • • • • • • •  !62,018 
Bale tie. J .  M .  Goldsmith . . • • • . • • • • • • . . • . . • • • • • • • • • •  162,O5( 
Barrels, vent for beer, H lndemyer � al • • • • • • • • . • •  162,06G 
Batb, electro· therapeutic, J. W. Moliere • • • • • . . . • .  162,091 
Bed bottom, J. B. Henion . . . . • • . . • • • . . • . . • • • • • • • • . • 161,960 
Bed bottom. Owens and Chamberlin • • • • • • • . . . • . . • . 162.096 
Bedstead , cct, S. C. Lusk . • • • . . . . • . . • • • • . . . . . • . • . . • 162,083 
Bedstead fastening, E. D eetz . . . . . . . . . . . . . . . . . .  . . •  162,089 
Billiard cusblon, Held and Bensinger • . • . . • . . . . .  161 .880 
Boller, steam , F.  Hnngerford . . . . . . . . . • • • . . . • . . . • .  16 1 ,964 
Boller man bole cover. H. CoJUnson . . . . . . . . • • • . • . •  161 . 981 
BOlt, door, W .  H .  Birge . . • . . . . . . . . . . . . . . . . . • • • . • • . .  162,011 
Boot beels . etc . ,  burnishing, G. H .  Bliss . • • • • • • .  161 ,857 
Boot sole metal fastening, G. M cKay . • • • • • • . . . . . •  162,087 
Bottle,  T. W. Synnott . . . . • . • • . . . . • . . . • . • . . . • • • • • • . .  162 , 1 17 
Bottle stopper, A. Cbrlstln . . . . . • . . . . • . • • • • • • • • • • • . .  161 ,863 
Brick macblne, J. F.  Clark . . . . . . . .  . • • • • • • • . . . • • • • .  162,080 
Brick macblne, I .  Gregg, Jr . . • • • . • . • • . . . . . • • • • . • • •  1 62 , 058 
Brldge, lron, J. B. Eads . . . . . . . . • • . • • . • • • • • • • • • . • • • •  162.045 
Bridge, Iron trnss, C .  Kellogg . . . • • • • . • • • • . • • . • • . • •  162,0'77 
Bridie bit, H .  LOcKard . . • . • . • • • . . . • • • . . • • • • • • • • • • • • •  162,OSI 
Bridle winker, J .  D .  Reid . . • • • • • • . • • • • • • • . • • . • • • • • •  161 , 900 
Broll-r, G. H. Bliss . . • • • • • • • • • • • • • • • . • • • • • • . . . • • . . . • •  161 ,856 
Broiler, G. D. Dudley • • . . . • • . • • • • • • • . . • • • • • • • . • • • • . •  161 ,981 
Buggy top, C .  Miller • • • . • • • • • . . . • • • • • . • . • • • • . • • • • • • .  162,099 
Burial casket, O. M. Alien . . • . . . . . . • • . • . • • . • • . . . . . .  161 ,852 
Burner for beatIng, gas, A .  Ebret • • • • . • . • . • . • • • • • .  161 ,989 
Burner , lamp, L .  J. Atwood . . . • • • . • • . . . • • . . . . . . . •  162.001 
Bnrner, vapor, J. Benson . . • . • • • . . . • . • • . . • • • . . . . . . . •  162 ,016 
Burner, vapor, J .  Q. Jaynes . . . . • . . • • • • . • . • . . . . • • . •  162,0'76 
Burner lens attacbment. gas , M. C. Meigs (r) . . . .  6,SilI 
Butter pall , C. B. Sheldon • . • • . • • . • . . • • . • . • • • . . . . . •  161 ,906 
Can , oil, A. Wood . • • • . . . . . . . • • • • . • • • • . • • • • . • • • • • . • •  162,134 
Cap, J .  G .  Goebel . .  • • . • • . • . • • • • • . • • • • . • . . • • . • • • • • • . •  161 ,876 
Car axle box, K. s. AnBtln • . . . . . . . . • • . . . • . • . • • • •  161 ,922 
Car axle bOl<. J. P. Garton . . • . • . . . . . . . . . • . • . . . . . . . . •  162,051 

Car axle bOl<, J .  D. Imbod en • . . . • • . . • • . . . . . • • • • . • • • .  162,O'lS 
Car brake, S. Gllzlnger . . . • • • • . • • . . • • . • . . • . • • • . . • . . • •  161 , 9¥.  

Car brake, J .  M .  Kelly • • . . . • • . • • • • • • . • • • • . • • • • • • • • • .  161 ,88:. 
Car coupling, W .  Dorr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,9SS 
Car coupling, C. Holzner . . • • • • • . . . . • . • . . . . . . • • • • . . .  162,087 
Car coupling, D .  C .  MorrIB • • • • • . . . • • • • • • • • • • • • • . • • •  161,978 
Car coupling, A. E .  Rowley • • • • • • • • • . • • • • • • • • • • • . .  162,108 

Car conpllng, W. G. Smoot . . • . • • • • • • • • • • • • • . • • • • • •  162,111 
Car beater, railroad, W .  B .  Hayden ., • • • • • • • • • • • • • •  J61 . .  819 
Car, .afety panenger, J. T. Worley (r) . . . . . . . . . . .  1 ,S'l5 
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Car safety 8tep , .J .  A. IIaa�e . . . . . . . . . . . . . . . . . . . . . . 1 1 � , f)f,.) 
Car truck , W .  Swarthout . . . . . . . . . . . . . . . . . . . . . . . . . , . . l (il , �J\) 
Carbureting a pparatus,  E. J. Fraser (I') • . . • • • • • •  6 ,876 
Carpet rag looper, Naylor and Jcft'enl'l . . . . . . . . . . . • •  162,093 
(Jarriage axle box.  H. Hammond . . . . . . . . . . . . . . . . • • • •  161 ,955 
Carriage, chtld ' s ,  Stratton aud Noyes . . . . . . . . . . . .  16 1 , 9�7 

Ca rriage j ack , J .  G. Baker . . . . . . . . . . . . . . . . . . . .  , . . . . .  162 , WJ 
Caniage 8pring attachmen t ,  (� . H .  Catfrey • . . • . . . .  162 , 0'�7 
Currill7,c springs , setting,  T .  H. Dc Fore s t .  . . . . • • •  162 . 040 
Carriage wheel box die . H. Ha mmond . . . . . . . . . • . 161 ,956 
Cartri dge helt  and holder,  N. S. UOSA  • • • • • • • • • • • • • •  162 , 055 
Caster. tabl e .  W. F. Collier . . . . . . . . . . . . . . . . . . . . . . . . .  16 1 .933 
Ca.sting, making' llloJd� for, C. U ,·as<ier . . . . . . . . . . . .  162, 056 

Chair. B. F .  A l l o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .001 

Chairs, foot refit foY' eH"Y, P .  L .  Ln mhert . . • • . . . • . .  16 1 , 887  
CheeHe vat,  A .  B .  A rm �trong . . . . . . . . . . . . . . . . . . . . . .  162,003 
Churn , V. W. Pickett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .098 
t:lock stri k i n g  D1ech!\nl�m , G. H. Blakesley . . . . . .  162 , 0 1 8  
C l o t h  meas n r i n g  instrument , J . J .  Oreenoul{h . . .  161 , 877 
Cloth meaRurfng machine, J .  K .  (fold . . . . . . . . . . . . . .  16 1 ,947 
Cluteh treadle mechanism , A. W. Cram . . . . . . . . .  162,085 
C ommode , porta b l e ,  I .  S. \Vil l InlU9  . . . . . . . . . . . . . . . .  162 . 131 
Cooking and washing. steam , \V . Cooper . . . . . . . . .  162 , 0'33 
Cooler, beer, .If .  Kranz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.l,071:1 
Cooler, milk,  D. Gurnsey . . . . . . . . . . . . . . . . . . . . . . . . .  161 .952 
Cooler, milk ,  A. P. �fyers . . . .  . .  . . . . . . . . . . . . . . . . 1fl1 1 �9 
Copying press damping box , ,V . . J .  !' ure('ll . . . . . . . lfl1 , 898 
Cornice, window, T. H. Dibhle . . . . . . . . . . . . . . . . . . . . .  161 ,869 
Cor!lets, manufacture of, U .  Gahren . . . . . . . . . . . . . . •  162 , 050 
Cotton clcaner. McCa uley and Cro wson . . . . . . . . . . .  162,086 
Cotton g-tn rib , E .  1L Trammel1 . . . . . . . . . . . . . . . . . . . .  162 , 125 

Cotton openerl't . beater for, J .  E .  Crane . . . . . . . . . . . 161 , 868 
Cultivator,  J. X. Bashaw . . . . . . . . . . . . . . . . . . . . . . . . . . .  ltil , R53 
CulttYator, .J . T. Henderson . . . . . . . . . . . . . . . . . . . . . . . . 1 6 1 , RR� 

C u l t1v!'t or.  ll . �I . Melton (rl . . . . . . . . . . . . . . . . .  ,;·. : .  6 ,879 
C u t · o n .  rain water, �f . G melner . . . . . . . . . . . . . . . . . . .  162 , O:i3 
Cutter,  matching, A .  �treit. . . . . . . . . . . . . . . . . . . . . . . . .  lfi2 , 1 1 4  
Cutting instrument , J .  G .  Baker . . . . . . . . . . . . . . . . . 162 , 007  

Dental  articulator, C. D .  C h r Jlf':v. . . . . . . . . . . . . . . . . . .  161 ,931 
Dental fi",k.  C.  A. Wh!t� . . . . . . . . . . . . . . • . . . . . . . . . . .  162. 129 

Dental p o t .  C. A .  White . . . . . . . . . . . . . . . . . . . . . . . . . . .  1"�. I2!l 
nc�k for chairs , writing, Park and Woodhouse . .  1ft'2 , 097 
DCQ,k hingc joint , C .  H .  Prcsbr('y . . . . . . . . . . . . . . . . . .  162 ,OW 

D i yIderFl , lead holder for, S. L .  Fox . . . . . . . . . . . . . . . 162,048 
Domino,  C. �f . lIyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62 ,072 
1)001', �p. C .  Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1111 , 005 
Door and shutter faktpner, D. 'V . Barr . . . . . . . . . . . .  l R2,On 

Omwing boar d ,  "p. H.  O .  Peahody . . . . . . . . . . . . . . . .  1 6 1 . ��i 
j)reoge hox.  E .  �Int h er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , w'11 
Dri ll , rock, ''' . '\' . U oodwin . . . . . . . . . . . . . . . . . . . . . . . .  161 , 948 
D rying apparatll � .  R. T. SwA hey . . . . . . . . . . . . . . . . . . .  1R l , 990 
E a r  ring, A. S. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 1 . R58 
Earth closet.  M .  H .  Syngo . . . . . . . . . . . . . . . . . . . . . . . . . .  162 . 116 
Electric mach I n e ,  magnet o ,  ),f . G. Fanner . . . . . . .  16 1 , 871 
El eYator. J. W. Metkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , tlfl2 
Emery gri nding machine, G u n n  and Wens . . . . . • . .  161 , H51 

'E ngine and lUt Her,  Totary, J .  A. � tenberg . . . . . . . .  161 ,009 
Engine cylinder. Hteam. J .  E .  Taylor . . . . . . . . . . . . .  lfi2 , 120 
Engine ,  portahle st('a m ,  t� . F. Lnlldl� . . . . . . . . . . . . . 16 1 , 970 
. E n gtne val ve gear, O. H. l{cynold� . . . . . . . . . . . . . . . .  162, 101 
Eyeglass,  S. D. B urbank . . . . . . . . . . . . . . . . . .  162 , 025, 162 , O'...!6 
Fabri c s ,  straightening, 1 .  }� . Palmer . . . . . . . . . . . . . .  161 , &')6 
Feed-c u t ting machine I:Iplk(', G. \V. Lee . . . . . . . . . . 162,079 
Fire brick, compound for, lI .  �f . Thompson . . . . .  162, 123 
Fire extinguIsuer, C. L. De lmngc . . . . . . . . . . . . . . . . . . 162,041 
Flat tron heater , W .  Cooper . . . . . . . . . . . . . . . . . . . . . .  162 , 034  
Flooring, ornamental WOOd, R .  l'enD . . . . . . . . . . . . . .  162 ,046 

Flour and Rugar pac ker,  S. Ta ggart . . . . . . . . . . . . . . . . 1 62 , 1 1 8  

F l u t i n g  iron , C.  C. S:n'en' . . . . . . . . . . . . . . . . . . . . . . . . . . 162 , 104 
Food, preHening-,  H .  (� ! thn . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 9-14  
Furllat!e grate ,  C .  H. HarTison . . . . . . . . . . . . . . . . . . . . .  Ib'2,OC.14 

furnace , heating, W. E. " .. ooll . . . . . . . . . . . . . . . . . . .  162 , 135 
G ame appara t u Fl ,  n. �r . Plrrcl' . . . . . . . . . . . . . . . . . . . . . 161 ,�33 
(ynrmcnts , elastic seam , H .  A. Blanchard . . . . . . . . . 16� , 0 1 9  

(: a s  hy electrIcity , l i g h t i n g" ,  S .  Gardln f'l", .J r . ( f) . .  6, 8i"j' 
(Ta� regulatnr,  l\L C . F1sher . . . . . . . . . . . . . . . . . . . . . . . .  161 , 941 
(las ston' , E. L. Verg llrson . . . . . . . . . . . . . . . . . . . . . . . .  Hil ,�16 
{ t a t c ,  farm , ):I . Gunsh(>nan . . . . . . . . . . . . . . . . . . . . . . . .  H)2 , (I5�1 
(.tias:-; .  'Working, B .  Y. C h a se . . . . . . . . . . . . . . . . . . . . . . . . 161 ,H61 
(,rate 1mr, G. D. Putnam . . . . . . . . . . . . . . . . . . . . . . . . . 1(j l , S�;9 
G rate for HtCYeS,  .J . young . . . . . . . . . . . . . . . . . . . . . . . . .  1t;2 . 1�6 
(�Tate for flton's,  furnu('cs, c t e . ,  ,\r . Htout  . . . . . . . .  16t , 9 1 1  
Hammer drop. II . II a m m O l ul . . . . . . . . . . . . . . . . . . . . . . . .  161 , M.t 

Har'Vcst£"r�, J .  P. M a n n y  (r) . . . . . . . . . . . . . . . . . 6 , ��.! ,  6 ,R� 

HarvesteT rake , J .  T. Applehy . . . . . . . . . . . • . . . . . . . . .  161 , 002 
Hurvester rake, A. Pnlmf'r . . . . . . . . . . . . . . . . . . . . . . . . . .  )(i1 , 981  
RarveAter w h e e l ,  M .  L .  anl'f J .  :\1 . K('l1ar . . . . . . . . . 161 , %6 

Hat bodies, stretching t i p s  of, F. C. To ylf)f . . . . . . .  161 ,992 
Hat h o l d e r ,  ghaw nnd Yneg-PT . . . . . . . . . . . . . . . . . . . . .  11)2 ,109 
H(,fld hlock . Perry and D\': ! ��ht  . . . . . . . . . . . . . . . . . Ilj t , �:(j 
Hf'ater and dryer, T. Co(\li: . . . . . . . . . . . . . . . . . . . . . . . . . . l I H . �(5 
H eRter, railroad car , W. n. HaydrTl . . . . . . . . . . . . . . . 1ta , ��9 
TI N"} Rnd �ol l' tr jm1l l 1n� rnach l ! : e ,  G .  H. H ! I !'� . . . . .  16l , kG8 

H oO K ,  (, Ia .. !) ndvcl'tbdn t::" , '\' .  O. ''--Bcox . . . . . . . . . . . . 161 ,rll � 
H f))'f:{' (' 0 1 1 ,1; ,  T .  Che n l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,H3 
I I o r:�(' yo 6:I.', Str�ltt()n and Olm�tcd . . . . .  • . . . . . . . . .  1 I� l , 9S8 
no:-sc� ,  (· tr . ,  q narter hoot for, J. P. G i l bert . . . . . .  It1:2,052 
Hor�(''' ,  detaching',  J. \r cikf'ft . . . . . . . . . . . . . . . . . . . .  l I H . 99� 
Horsesho e ,  D. Carc) . . . . . . . . . . . .  . . . . . . . . . . . . . . .  l fl l , �, .n 
Ice manufactnre and lJ' � c h i n (" ,  M � rtln und Beat h .  l lH , �li6 
I n k  w£"ll,  C. H .  Brow ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1(;1 , 9"26 
In sect ll ,  switch for kUlIng', � . •  \. D0l11son . . . . . . . HH , 81O 
Tron into steel ,  convertIng', S. G .  Fla.gg . . . . . . . . . . .  162,On 
.Jack. hydra u l i c ,  E. M. DudgP0n . . . . . . . . . . . . . . . . . . . 162.0·14 
.Ta c k .  lifting, II . Brook'llJ lth . . . . . . . . . . . . . . . . . . . . . . .  161 . 92;; 

Jack screw, C. K. Marshal 1 .  . . . . . . . . . . . . . . . . . . . . . . . 16 1 , 974 
J e welry bezel d i e ,  C. Knapp . . . . . . . . . . . . . . . . . . . . . . . .  161.%9 
J ournal for halanoe whc�l .:< ,  T. Van Dyko . . . . . . . . .  l li l , I115 
K l I n t  brick. 8.. n. Haner tn . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ) , ::1"0 
KnIfe, wel t ,  "'W. P.:. Burton . . . . . . . . . . . . . . . . . . . . . . . .  1ii2 , 0 1 3  

Ladder, st(>Jl . I s :1 :1 c S  a n d  IIrtl l lf1 :1Y . . . . . . . . . . . . . . . . . . lrJ'� ,0'jl) 
Lamp. S .  C. )100re (1') . . . .  .. . .  (i , 874 
Lantern, S. IT. :'.!Iltcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162, (1(''0 
Logs , mo,ing. A .  HI)(JgrrF L . . . . . . . . . . . . . . . . . . . . . . . . . Ifll , 80:3 
Loom l e t - o ff ,  n .  �\ . f!· l n i n g t p!l . . . . . • . . . . . . . . . • . . •  Hi1 1 fll)1 
L oom let·orr , .T .  T n rn l"r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1t'i1 , �)96 
Loom r- h u t t 1 <" ,  .J . I I .  Lr MI)YJle • . . • . • . . . . • • • • • . • . • 161 ,912 
)Ol e a t  cHttrr, J .  H. H o l l f n gm· . . . . . . . . . . . . . . . . . . . . . . . . 1 '; 1 ,961 
)I(>at, fil"h, c t (' . ,  prf'�(' n l n !Z. A. H. Tflit ... . . . . . . . . . l Q , 1 1 9  
�I d a l ,  n n t i-frktton,  T .  H arri n g t o n  . . . . . . . . . . . . . .  lfi2 J4i5 
)oIUk conduc tol', E. �farr . . . . . . . . . . . • . . . . . . . . . . . .  1Gt . �S9 

)I f l l  bur]'� , iron , J .  G. nakt�r . . . . . . . . . . . . . . . . . . . . . . . .  lo2 ,()(S 
�IUl £Ced regulator.  Kenworthy and Yanmf)ter . . . 161 , 885 
:\loldlng murh t n e ,  .T . Hartzheim . . . . . . . . . . . . . . . . . . .  11i1 , g�9 

)I owlug machine; W. Lorey . . . . . . . . . . . . . . . . . . . . . . . .  11;2 .082 

)Iowlng machine. J. P. "'anny (r) . . . . . . . . . . . . . . . .  6.ll"1 
� l1t  loek. n .  C r a m e T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162,036 

Nut lock.  W. C. Gonld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I " l . aj� 
Organ action,  reed, P. J. O ' Neil1 . . . . . . . . . . . . . . . . . . .  161 .894 

Pa il an d  lamp. d inner,  G .  W .  Aldrich . . p . . . . . . . . . 161 ,921 
Paper. hleacblng J u tc for. G .  "W. Dubul.son • • . . . .  162.048 
Peg cutter bandle,  W. R. Barton . . . . . . . . . . . . . . . . . . . 162,014 

Pen ,  fountain ,  G. Bander . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,928 
Pencll .nd crayon holder, P. D. Rlch.rds . . . . . . . . . 161 .002 
l'enell .harpener, slat e .  G .  W. Choate . . . . . . . . . . . . . 161 ,862 

Plano stool . S. S .  Schindler . . . . . . . . . . . . . . . . . . . . . . . .  162 .105 
Planing machine. D .  L .  Topp"n . . . . . . . . . . . . . • . . . . . .  161 .995 
PI.nter. corn. J .  Campbell (r) . . . . . . . . . . . . . .  : . . . . . . .  6.87% 
Planter. corn. L. Scofield . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 . 106 
Planter. hand eorn. J. W. Cleland . . . . . . . . . . . . . . . . .  161 .982 

1'1.'" and �utt.,r, pie. W. R .  Manning . . . . . . . . . . . . . 161 . 890  

J titutifit !mtritau. 
Pl"r�' , n .  tl .  Benson . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  162 ,015 
Plow. gang. T. M. Nlchol . • • .  � . . . . . . . . . . . . . . . . . . . . . .  162.094 
Plow, gang . J .  A. Sutherland • . . . . . . . • . . . . . . . . . . . . .  162.116 
Plow • •  ulky. L .  W. Trno . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 . 126 
Poker and tongs. J. C. Llbe . . . . . • . . . . . . . . . . . . . . . . . .  162 .G80 
Portfollo . J .  W. Eastwood . . . . . . . . . . . . . . . . . . . . . . . 161 .872 

PresH for concrete blocks, T. Cook . . . . • • • . . . . . • • •  , 161 ,86i 
PreRR. ha)" ,  J. Dugan . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  161 .STI 
Pre wt platen , leyer, J .  F. Taylor . . . . . . . . . . . . . . . . . 162, 121 
Printer' s  type case, L. A. Martin . . . . . . . . . . . . . . . . . . 162,084 
Propeller, scre w ,  J. Harringtoo . . . . . . . .  . .  . . . . .  16'l,063 
Pulley or gear wbeel . reYer"lng. H .  W. Hberrlll . .  161 . 986 
Pump, air, Vl. II. fl. Bowers . . . . . . . . . . . . . . . . . . . . . . .  162 ,O'il 
Pump, steam, J .  Tetiseym u n  . . . . . . . . . . . . . . . . . . . . . . . .  162 , 122 
Pump bucket, chain. J .  G. H e nderson . . . . . . . . . . . .  161 , 881  
Pump bucket, c.bal n .  W .  II .  Kelly . . . . . . . . . . . . . . . . .  161 .967 
Pump pitman connection . J .  M. Langl ey . . . . . . . .  161 , 971 

Punch, conductor' s ,  O. T. Hungerford . . . . . . . . . . . 162 ,071 
Punc h , metal , D, L. Kennedy . . . . . . . . . . . . . . . . . . . . . .  161 , 968 
Purifier, middlings. L. G.thmann .  . . . . .  . . . . . . . . . .  161 . 875 
Hadlator. J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 . 100 

Hadiator, steam, W. H. Shock . . . . . . . . . . . . . . . . . . . . . .  161 ,9(}'j 
Raft ing crib , C .  W .  Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . 162 , 1 24  
l!allway .wltch . W .  A .  Weant . . . . . . . . . . . . • . . . . . . . . .  161 .918 
Rain water cut-otT. M. Gmelner . . . . . . . . . . . . . . . . . .  162.058 
Rake. borse hay. J. E. WI.ner . . . . . . . . . . . . . . . . . . . . .  162. 182 
Refrigerator, W. P. Butler, . . . . . . . . . . . . . . . . . . . . . .  16 1 , 928 
Regulator. etc " steam pressure , J .  1': . 'Vatt!i . . . . . 161 , 917 
Roc ker. child ' s ,  A. Hchoenl ng€'I" . . . . . . . . . . . . . . . . . . .  161 ,005 
Roundaho ut , J .  C. Clime . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 032  

Sadd .. .  gig, A.  Ortmarcr . . . . . . . . . . . . . . . . . . . . . . . . 10"2.0% 
Sash fa�tener, T • •  J. Carroll . . . . . . . . . . . . . . . . . . . . . . . .  161 , 929 
Sash fa 8tent�1·, J. K. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  16·� .ro1 
Sash fastener, I. D. Woolf.  . . . . . . . . . . . . . . • . . . . . . .  162.(l()() 

Saw mHl, ctrcular, Y. M .  Cove-ll  . . . . . . . . . . . . . . . . . . . . 101 935 

Saw mlll . clrcular. J .  W .  �I!l . . . . . . . . . . . . . . . . . . . . . . . .  162 .088 
Saw 8et, f-! . J. Gran'f"flIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,950 
Saw teeth , W. P. Hale . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  lR2.061 

Saws, handle for croBs-cut, W. J. Boynton . . . . . . . . 162,022 
Scales, H. T. Bndgc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .()2.I 
Sewing machine , C. H. Palmer . . . . . . . . . . . . . . . . . . . . .  161 , R95 
Scwlng machlne cover. R. W. Whitney . . . . . . . . . . . . 162. 127 
SewIng mo chine hemmer, J. W .  Robards • • . • • • . • •  162.102 
S lCarkl, buHon hole cutter, etc·. , Carter & Rhoades 162 ,0;';9 
Sheet met,al measure Up, A. Cnmmlng:i . . . . . . . . . . . .  162,03i 
8heet metal threaded collar8. A .  Taplin . . . . . . . . . . . .  161 .912 

Shoe last block lock. F. J. D .... I' . . . . . . . . . . . . . . .  11l2 .038 
Shoe shave . D. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 95S 

Shoes, cork sole for, C . Tbackerey . . . . . . . . . . . . . . . . . 161 .. 994 
Signals, operating and loeklng switch . S . H . Flnch lfil .940 
Skate . J .  D .  Kellogg. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .1'88 

Sower. seed. J. W . Talley . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 991 

Spark arrester. Humphrey. & McCloary . . . . . . . . . • • .  162.070 
Spice box. W .  A .  Wick • . . . . . . . . . . . . . . . . . . • . . . . . . . .  162. 180 
Spike. C. K. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .975 
Spin n ing macblne spindle. J .  U. Le Moyne . . . . . . .  161 .888 
Spinning ring blank, Forehand & Wad.worth . . . . . 161 .!il8 
Stalk cutter, J. Y. Eckman . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,873 
St(>am and air brak e ,  Burt & Little . . . . . . . . . . . . . . . . .  161 ,927 
Stockfng heels, re ·enforclng, A .  C .  Carey . . . . . . . .  162,028 
Stone. blo("ks of artllloial. T .  C.)(>k . . . . . . . . . . . . . . . . .  161 .866 
Stove,  cooki ng, J. D .  Smedlt:'y . . . . . . . . . . . . . . . . . . . 161 , 908  
Stoye, gas , R .  L .  Yergllrson . . . . . . . . . . . . . . . . . . . . . . .  161 , 916 
Stove, grate ,  J. Youn� . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 136 
StoYes , magazine fireplac e .  8. B. �{'xtO!l . . 162, 107, 162 , 108 
Stove pipe shelt. M. U. Harman . . . . . . . . . . . . . . . . . . . .  161 . 878 
Stove cross piece. cook. W. Btout . . . . . . . . . . . . . . . . .  162 . 1 1 9  
Sugars. retlnlng. F .  O .  M.tthlessen (r) . . . . . . . . . . . . .  6.878 
Table and slicer. combined. T. Witmer . . . . . . . . . . . .  161 .920 

Table, Ironlng . E .  J .  Wolfrom . . . . . . . . . . . . . • . . . . . . . .  162.1�8 
Table slide . extension. J. O. �·rost . . . . . . . . • . . . . . . . •  162.001 
Th1l1 coupling. U. A. Lu�tgens . . . . . . . . . . . . . . . . . . . .  161 . Ir.S 
Thi l l  coupling. D. W. Thomas . . . . . . . . . . . . . . . . . . . . . .  161 .918 
Tile,  ornamental wood ftooflng, R. Fenn • . . . . . . • .  162 ,04 
Toa ster or brOiler, wire . AyreR el al. (r) . . . . . . . . . . .  6.871 
Toilet cast�r. H .  W .  Babbitt . . . . . . . . . . . . . . . . • . . . . . . . .  162 .006 

Ton g' � .  tir e ,  L. Holme" . . . . . . . . . . . . . . . . � . . . . . . . . . . . . 162,C68 
Tool  band Ie fastening. W .  M .  �'I.k . . . . . . . . . . . . . . . 161 .942 

To)" gun. �ha\V & Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  162. 110 
Toy gymnast. W. L. Hubbell  . . . . . . . . . . . . . . . . . . . . . . . 161 .968 
Tor watch, P .  Bonfi ls . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  162,020 
Trap.  animal. O. W. Brown . . . . . . . . . . . . . . . . . . . . . .  161 , 85� 
Trunk f •• tenlnl\", 1. W .  Valonee . . . . . . . . . . . . . . . . . . . .  161 .914 
Tuyeres,  blacksmit h ' A .  V .  R .  Taylor . . . . . . . . . . . . . . 161 , 999 

Type ("RSC , prlnt-er' s j  L. A. :\IArttn . . . . . . . . . . . . . . . . . lti2,084 
Umhrel la , W. D .  Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . HH ,962 
Yeh lrle wlwel,  E. H a l l .  . . . . . . . . . . . . w . .  . . . . . . . . . .  H31 , 9r.s 
Vchirlc wheel,  G. Xel�on . . . . . . . . . . . . . . . . . . . . . . . . . . .  lfil , 980  
Yd,lcle wheel clam p .  D .  H .  Tuxworth . . . . . . . . . • •  IG1.987 
Yrhlcle wheel hnb . Hou"e &: Stoddard . . . . . . . . . 161 .904 

Vt'h1('lcs ,  sled runner for, T .  "' . Porter . . . . . . . . . . . 161 ,985 

Y�lndpede, J .  J .  nally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ltH , 924  
Yt' n t i lator, �tf';yen8 & �lorse . . . . . . . . . . . . . . . . . . . . . .  161 , 910 
Y ��rnl i l\ ,  k U l i ng, T. S. Chtlr�h . . . . . . . . . . . . . . . . . . . . . . 161 , 864  
Yr.� .. r> l ,  mRrlne grain,  '''" . & J .  lng-Its . . . . . . . . . . . . . . 16:t!,074 

\'i�t' ,  ,,' . l l onon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162,009 
Yi� (' ,  l lC'iH"h t J . )1 . Poore . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,994 
W agon a , l e  , k eJ n .  R. I. Azbll l . .  . . . . . . . . . . . . . . . . .  162.005 
"�Ilgon hrake,  'V . H. Barrow� . . . . . . . . . . . . . . . . . . . . . . 1f12,OH 

'''8g-on h�ke, L .  B .  �forga n . . . . . . . . . . . .  . . . . . . . lfi;!,092 
'Wngon BeRt , :-<.. GHzingcr . . . . . . . . . . . . . . . . . . . . . . . . . . . Hi! ,� 15  
Washlfl g  l f � t , n .  Lamh . . . . . . . . . . . . . . . . . . . . . . . . . . .  1fll .FlSf) 
WSflhtng m1.H�hinr,  .. i .  R. Bnrof'f' . . . . . . . . . . . . . . . . . . . .  161 , 854 

Waf'1l1 ng 111IH'hlll e, � . •  T. ::\lorr.L . . . . . . . . . . . . . . . . . . . .  161 ,893 
Wa�hlng mal' b f n c ,  Fpangler (..r Reich . . . . . . . . . . . . . . . 162 , 112 
Watch Flpring eql la ltlf'r, C. TIaneon . . . . . . . . . . . . . . . . . 161 ,95'1 

Water ('.lofotet Talve, G R. �loorc . . . . . . . . . . . . . . . . . . . 161 , 9i7 
"WInd whecl.  Edward. (,: Huutoon . . . . . . . . . . . . . . . . . .  161,\l38 
Windmill. J .  Hall  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  162.062 
Wll"e twl.ting machin e .  A. De Me.tre • . . . . . • . . . . . •  162 .()I2 
lokr..  llor�f· . �trfJ: t t n n  tt Olmfltf'd . . . . . . . . . . . . . . . . . . 1'11 , 988 

DISCLAIMER FILED. 

<? 1�9 .-PRl!.ERVIN& FRCIT .-D . 1>felford . Norw. lk,  O .  

DESIGNS PATENTED. 
8,260, 8,2f31 . -LEATBER BBT""flH BACK.-W. H. Hnmphtf'�·. 

Lan8lngbnrg, N .  Y .  
8 , 262 . -REFLEOTOR .-C .  M .  Murch , CinCinnati , O .  
�,�I:;:l, �.264 . -CASSIMEJlB .-F.Bo8wortb . ProvJdence,R . I .  

I? ,��'j t o  8 , 2fJ8 . -EMBBOIDEllY PATTEllNFI . -E .  Cl;foIRnrl ,  
�" w Haven, Conn . 

8 ,2G9 . �PlI'E . -�-\ .  J .  D .. Uenezey. A.hland . N. J .  
8,270. �:'2 n . -oJJ, CJ,OTHS .-C .  'Meyer et at. , Bergen , � .  l.T . 

TRADE MARKS REGISTERED. 
2 . �r.� . -M"wF. R &; RRAI'R II . -Adt1ance & Co. ,Poughkeep. 

ole. N. Y .  
2 . S<l3 ,  2,86J . -SOAP .-R. W .  Bell & C o  . •  ButTalo . N .  Y .  
2,M5 .-llARDWABB. -Clark & Co . ,  Bnftalo, N .  Y .  
2 .:l66.- WlII"KY . - A .  H .  Gl1Iette. SyracuHe. N .  Y .  
�,36j . -PAPER.-R. J .  Harp , N e w  Orleans, La . 
2 .S68 .-BITTER •. -J. A . •  Tackson & Co . •  S t .  Loul •• Mo. 
2.&;� . -MEDICINES.-E .  F .  Kunkel . Philadelphia. Pa. 
2.370.-CORs:ET STREL. -Le"sey et al •• Philadelphia . Pa . 
2 .871 to 2 . 873 . -WBI8KIB8.-T, E. Moore . Shawhan. Ky. 
2.87 •.  -ENVBLOPE., ETo . -Porter 61 al •• New Y ork city. 
2 . 1I75 . -MBDIOINB.-F. Spreen. l'Itttburgh. l'a ,  
2,876.-JEWlI:LBY. -Thayer Jewelry C o  • • Astorla. N .  Y. 
eIJl'I. 2,97S .-COB8BT8 . -U .  B. Corset Co . •  New York clty8 

2,8"?9. -CCTLERY . -W. Brokhahn e .  New York city . 
2.880.-MEDIOINE . -E .  R. Burnham. Chicago . Ill . 
2.881 , 2.S82.-MAGNB.US.-C.  PhillIp •• New York city. 

SVHEDULE 011' PATENT FEES. 
On 6II0h Caveat . . . . . . . . . . . . . . , . . . . . . . . . . .  , . . . . . . . . . . . . . . .. 10 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w.l3 
On filing each application for a l'atent (17 years) . . . . . . 13 
On Issuing each original Patent . . • . . • . . . . . . • . . . • . • . . . •• 20 
On appeal to Examlners·In· Chlef . . . . . . . . • . • • • . . . . • . . . .• l0 
un appeal to Commissioner of Patenta . . . . . . . . . . . . . . .. 20 
Un application for Relseue . . . . . . . . . . . . . . . . • • • • . • • . . • . . • 30 
Un Illlng a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U, 
On an application for DeBIgn (1!� years) . .  " . •  " • • • • . • 10 
On application for Design ('l years) . . . . . . . . . • • • • . • . • . .  813 
'In apnllcatlon for Design (U years) . . . . . . . . . . . . . . . . .. 30 

CANADIAN PATENTS, 
LIST OJ' PATENTS GRANTED IN CAl'i'ADA , 

APRIL 10 to 16 .  1875. 

4 .608.-T.  A. Edl.on, Ne wark . � . . 1 . •  r .  8. Quadruplex 
telegraph.  April 10, 1875 . 

4,609 . -Wm . Joslc,· n .  l pper Bedford . P. Q. Combined 
grain s epara tor alld fanning mill . Apt11 10. 1875. 

4,61O.-M . A . •  Johnso n .  Hochester, N. Y . •  U. S. Lamp 
chimnf'Y prot("ctor.  A pril 10, 1875. 

4,611 . -J . H .  \Yeare e! al. , Ctnr"fnnati , O . , t; , � .  Inodor
ous cooking yeast'I . April 1 0 ,  I Si5 . 

4,1i12 . - C .  G . Imlay, Ph l1n delphi!l , Pa . ,  T ... . R. }'sTe device 
for street cars . April 10. 1875 . 

4.613 .-Il .  Aitken. t'al klrk . Rcotland . )!aklng Illumln· 
.tlng gas .  April 10. 1875 . 

4,R14.-P .  Charland . Stamhrldge . P. Q. Mo"able roof . 
Apt11 ] 0 .  IS75. 

i.615.-E . Glendlllen . Owen Sonn d ,  Ont o Force pump. 
Apr!1 10. 1875 . 

4 ,616 .-C .  Cl amond , Pari s ,  Fl"t1Uc e .  Thp.rm o · electric 
generator.  April 10.  1875. 

4,617 .-C.  Wheeler, Jr. , Auburn, :S- .  Y . ,  LT .  8. Cutting 
apparatus for harvester . April 10. 1875 . 

4.618 .-P.  Schofield.  Phll.delphla . P • . • 1;". l'. S<eaIII 
gage cocks . April 10. 1875. 

4 .619 . -.1 . F. Cole. Sopnl.eburgh . Ont o Mo!\Ye power 
for churns. elc.  April 10. 1875 . 

4 ,6'20. -8 .  E. Griseom. Pott sville ,  Pa . ,  Ii. �. Millstone 
dre.slng machine . Apt11 10. 1875 . 

4 . 621 . - W .  8. Sampson . New York city . N. Y . • U. S .  
? Fnrnace or.klln with central draft fine.  Apt11 10. 1875 . 
4.6Zl .-C . C. Parker. Aylmer . P. Q. Potato digger. 

A prfl HI, 18iS . 
1 .62:l . -F. .  Bartlet t .  Renfrew .  Ont o Potato digger. AI'

rll l0, 1875 . 
4.6'.!4 . -J .  Elliott.  London . On!. Htraw and hay cutter. 

A ppll l0. 1875 . 
4 .6'l5 . -J .  P. Abbott . Cle 'eland, 0 . •  le . t:. Hanging de· 

vice for eaves tTough " ,  etc . April 10,  1875. 
4,626.-J . Cow man et al., Rochester, N. Y . ,  U. 8. Arti

ficial marble and ornamental ston e .  April 10, 1875 . 
4.627.-J .  MeKell7.le .  K !ne.rd ln�.  Ont o Churn . April 

10. 1875. 
4 , 628 . -Wm. W. Ingt'ahdlll e! a!. , Chicago , 111 . ,  U .  S .  

Grain scourer and separatol· .  M>r11 1 6 . 1815 . 
4.629.-J. Mattice. Chlngu.collsy. Ont o Alternatlag 

screw power . Apt11 16 ,  1815 . 
•• 630.-L. U. H{,hert . St . •  John . P. Q. CultiYator.  April 

16. 1 875. 
4.681 . -L .  B. Hebert . St. J ohn. P. Q.  Mowlng :lnd reap· 

Ing machine table . April 16.  1875. 
4.632.-D. McCullough. Kemptvf1le. Onto Axle oller. 

April 16. 1875 . 
4 . 638 . -Wm . Bowes . PInkerton . Onto Wlndmfll . Al'rfl 

16. 1875 . 
•• 6M .-T. De Witt. Chatbam . Onto Plow conlter. Apt11 

16. 1875 . 

4 , 635 . -.JamcR E .  "Planer. Frfpnrl.shtp, N. Y . ,  l! . 1;. Horse 
bay rake . Apr!1 16. 1875 . 

Back Paae • • • • • • .1.00 a line. 
Iuide Palre . • • • • • 7'3 eenhl a line. 

E7!{ITavtnos may head advert18emtmt8 at the I!a1M mtt 
per ltne, by measurement, as the ldter pre!OIl. Adrer· 
t/sementll must be reoo!l)£d at publfootkm office tU 
early all F'rttJau morntng to appear tTl next tll8U& 

�"OR MANUFACTURERS OF STEEl, WATCH 
Ket1i�Ota�'Iit."R WATCH CASE �I ' F ' G  CO . •  

131 W . •  th S t  . •  Cincinnat i ,  Ohio.  , S�L-\'LL MILLED �IACHfNE BCllEW,; ma<le lUI 
. to order. Samples and price list se.nt free. Ii 

_ CURTIS M ' V ' G  Co. West Brattleboro. n .  

E L E C T R I C I T Y :  
Jt.3 Theory. Sources, and Appl1eatlon. By JOHrI T. 
8PIt AorE. 8,'0,  cloth. with engraYin�s, � 00 

Contenls :-Introductory. Static of l't1etlonal Elec
tricity,  �tagneU8m, GalVanic Batterie� ,  Measurement, 
C onductivity and HesiMtauce. Current , El ectromotiYe 
Forcfl , Electrolysi s ,  E Ieetro· ){rs.ollnrgy, llktfonllTy of 
Term� . 

HANDRAILING 

SI�elf;,?!�se2.�11�J;:.;:il�Jo�����et��!:. 
PERFEv:r 

N EWS PA P E R FI LE.  
--:0:--

The Koch Patent FIle. for 
t

re.ervtnc n8WllpapenJ 
�ft,���

B
i-e���&�\:':rl1��� ��ge��g�� 

BIOlli can be supplied for the low pme of '1 .50
::l 

man. 
�.::u.�lo"�. �Mm��I��Jic:::r:v /'n0a It.SI1r:: 
oeeary for eve17 one who wtebes to pre",rve lCe paper 

AcJ4reII II U :N  JJ a: 0 0 . ,  
PubUahen " iloIJDITUlO AuaTOAll. 

PRIORITY OJ!' L�V ENTION LEGALLY ESTA 
BLISHED ; expense.  $3.  Illl'"' Send $1 t o  E .  HEDMOXD . Rochester. N ,  Y . •  and 

learn how . 
REX STER' S PA TENT J:\IPROVED B A R R El, 

I1 E A I H N G  lU A C H JNI<� 
C II A L L  E X (� E !'I  A N K Q t: A I, • 

Two m8chineH and operationH simplItfea into one in this mach i n e .  �A Y1NG 30 per cent over the beRt opponents . All �aeh lnes warranted perfect and sattsfactory . Wanted part l t''i  to manufacture this machine on royalty or otherw i s e ,  in t h e  East,('rn . Southern , Middle,  & Western State s .  D . I : .  I\ iCE,:\I ' f ' r,191 Atwater st . ,Detrol t , Mlch 

"";. H. STRAIT'S 
.= Improved ��"��:;/ Potato Di[[cr 177r-1 For Territory , or its "Yt;:l · . local ma.nufacture in 

�-..,:::;;:,,"�. ���[!I!li;l��o ��""�·· c the F .  State ! und Can-
'� �da, addres8 

H. STllAIT •. _ Troy . N. >, 

SMALL ENG INE L"�'l'HES AT UNHEARD-OJ" 
Prices.  S e n d  for Circular . 

Removed from Cordova , Ill�� ' 
SHAW, Lyon s ,  Iowa . 

PATENTED DY C. SAUER, SAINT PAUL, 
Minneso t a ,  an Adju stable Iron Harne. wh ereby t.he 

�ame hRme <'-an he raised upon a 16 or 23 1nch Collar . The 
R���� Ef\',e

a
���f�� '!;����a����� t1::, W:ge���Pt�I?!::: 

ent for Sal e  by the Paten t�c . 

12BeILntIfnt French 011 Chromos, size 9xla 
ra�uno�"il:ad)j'8TE��R�nt���I��t 
chance ever offered to Agents. For partlc
ulars send stamp. AddrcssF. P. Gluck, 
New Bedturd, MaoaL _ 

lYIAOBINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&:'Afe�If:r Ib��!ISc.f�I�e��SpJ!LL1!f.G. &

e 
G E O R G E  P L A C E  & C O . , 

______ 121 Chambers & 108 Reade SIB. N. Y. City 

Co LO"" IFioLL ED  
S HAF TING . 

dt���h�� ���r £ftrif8h���dl�8 't�e�" t�Cka��!:\h1�Cl�t:
r 

other In n8e, renders It undoubtedly the most economic::?' 
We are alBO the 80le manufacturers of the CELEBRATXD 
COLLINS' PAT. ·COUPLIN&, and furn'tsh Pulleys, Hangen 
etc . • of tbe most approved styles. PrIce list maned on 
application to JONES & LAUGHLINS. 

'l{J! ����a?'�t��ghsrga �.ellr.eB .  l'IttsDurgh . Pa. 
� Stocil s of this Sbaftlng fn store ane ror sale by 

FULLEll DANA & FIT Z .  Boston. MasB. 
GEO. PLACE & CO.:.l.}21 Chambero street. N. Y. 
PIERCE & WHALIN G Milwaukee . Wis. � Model Engines. 

Complete sets of �--. qo� !a!!g �m§ S 
�?�e� fi;.

e
t�e���.e:t:�!� D��e

e
',�o

i
.
n

8a�e
O

!�;lg���!t.i 
Eureka Foot Lathes only 15 Dollars . G ear w'heels and 
Parts of �Iodel" .  All kinds of Small Too ls .and Matet1· 
als . lIluetrated Catalogn e Free . 

GOODNOW & WIGHTMAN, 2S Cornhlll.  TIooton. Ma8l. 

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

C
Wlth 8croil and Circular Saw Ait.cb
m � n t.H , Slide Rest, Tool s ,  & c .  ; also �m311 
Engine Lathes,  �Ietal Hand Planers . &c.  
Neatest design s .  supet10r finish . Low 
Price"_ Our new Catalogue deSCribe! .. t h(>lse and every too) neces5ary for tbe Am· 
ateur or ArUzan . !:: end for It .  

"WM. L .  CHASE &: CO . .  
� 5  & 9 7  Llbenv S t  . .  N e w  York . 

DITCHING .A�1) DRAINAGE MACHINES 
furnlshe,! .t a mod erate co�t. cnttlng ditches of 

��k�:id�ra��rn�:�gl'i�d�'���gm
f

��r
f
[��xB����: , :S 

two men will do the htl!or of fifty men a day at least 
8tate and Conn!"}' Wght R �'1N�15ipt��J'tH

ERS . 
111 Broadway. New York City, 

THE '- UI P R O V E'D ARMRTRONG 
HEATER A:"D loUIE CATCIlER.-Tbe 
best aDd mOf!t rt'liable macbine made to 
protect Steam Boilers. with partitions 
ior oyer and under currents to purify 
the water and Burlaps scr£"en to prevent 
a

X\1 
l
�lfl�r�;

I
��J�"gm :te�";f!

n
�:�IE

u
,{;f,�e 

onf' .  
For particularB and clrc\l� 

lars , �('nd to 
M .  K N I G H T ,  

�.o\�UF ACTU:RXR, 
Toledo. Ohi o .  

© 1875 SCIENTIFIC AMERICAN, INC



BAIRD' S 

FOR PRACTICAL MEN. 
Onr new and enlarged CATALOGUE OF PRACTICAL AND SCIENTIFIC IlOOK8-96 pag�. , BvO.-eent fl"ee to 

any one who will turnlsh ble addres •. 
HENRY CAREY BAmD & CO., 

INDUSTRIAL PUBLISHERS AND BOOKSELLERS, 

406 WALNUT STREET, Phlladelpbla. 
----{)-

Valuable Books 
O!\ 

H eat, Steam,  and  the  Steam 
E ngi ne .  

nURGH.-A New Work on Modern Marine "Engi
neerIng . applied to Paddle and Screw Prop ul.lo n .  il
lustrated with S6 color" d plate •• contributed by the 
most emlnen! IIrma In E ngland ond Scotland . I vol . 
4ri'i�lf

l
��,:occo: : 

.
. .. : : '. : : : '. : :  : '. : : : '. :  : : :  : : : : : ' : : : : :  . .  : :Ii:gj 

lIURGH.-Modern Compound Engines ; being a 
Supplement t) � .  Modern Marine Engineering.  I , 18 
large fOlding plates , 4to . ,  halt moroCco . . . . . . . . . . . .  '9 .00 

BURG H.-A Practical Treatise o n  the Condensa-
t ion of Steam .  Royal 8vo . , IllltHtrated . . . . . . . . . . . . .. 10.00 

nOTTRNE.-A Treatise on the Steam Engine. in Its 
��il���·;pr�;fa���I�:3t�ig:· 'M��Il�dm��� NI7IJ�::'���d 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,15.00 

IlOURNE.-A Treatise on the Screw Propeller, 
Scre w VeAsels ,  and Screw Engines , 88 adapted tor Pur
pOijefl of Peace and War. Illustrated new editi o n .  t 
" 01 .  4to . •  cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'W.OO 

DOURN E.-Recent Improvements In the Steam 
Engine, being a Supplement to tbe . .  Catecblsm of the 
SteaDl };ngtnc ' I • • • • • • • • •  " " . , , . . . . . . . . . . . . . . . . . . . . . . .  $1 .60 

BOX.-A Practical Treatise on Heat, 88 Applied to 
the U.etul Arts . lllu"trated by 14 plates, contaInIng 
114 ligures. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.:l5 

nURGH.-Practical Rules for the Proportions of 
Modern En.olnes and Boilers for Land and MarIne Pur· 
poses . 12mo . ,  cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f l . 50  

DURGH.-The Slide Valve Practically Consi-
dered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f2.00 

CAMPIN.-A Practical Treatise on Mechanical 

fnn�I�.���II�g : �r
o
o�r.�

ls
�Q.fr�s'h��"lf!ch���I�

I
Ue·c�:�t ea' Man ;puFauon, Manufacture ot Steam gngfneM, etc. 

8\'0. llIu.trated wIth :/9 plates and 100 wood engrav-Ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 
COLDURN.-The Locomotive Engine. Including 

�at""b'I�lfl
t
��� �flu

l
;�r:::g�t�����.I:.� :.�� .��������fl �� 

HOOD.-A Praotlcal Treatise on Warming Dulld-

���
s 
�be

H
���,:::

r ��:::'ds
·n:t H3t.�:�,�rn�e��������i Heat. I VOl . 8.0 . ,  cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '5 . �O 

MAIN AND BROWN.-The Marine Steam Engine. 
With numerous !llu8trat!on. . In I yol. 8vo . . . . . . . ... ,.00 

MAIN AND DROWN.-Tbe Indicator and Dyna
mometer. With their Practical Applications to the 
Steam Engine . Illustrated . .  Bvo . . . . . . . . . . . . . . . . . . . . '1.1;0 

MAIN AND DROWN.-Questions on Subject 
Connected with the MarIne Bteam Engine and Examln 
atlon Papers . 12 vol . lmo . ,  clotb . . . . . . . . . . . . . . . . . . . .. 1 .50 

NORRIS.-A Handbook for Locomotive Engineers 
and Macblnlsts, comprising the proportIons and calc.u· 
lalions tor CODstructlng locomotlveS j manner of Betting 
yah·es. Illustrated . 12mo . ,  cloth . . . . . . . . . . . . . .  '2 .00 

ROPER.-A Catechism of High Pressure anctNon-

����t���fn:,t·R�n��
n
:':id In��n�

n
:m�;t �Fd�i��fn EngInes and trteam Boffers . With l�ustratIOn". Full 

bound. tuck.. . . . . . . . . . . . . .  . . . . .  . .  . . . . . . . .  . . .  . . f2.00 
ROPER.-Handbook of the Locomotive, Including 

tbe Con8tructlon , Ru.nntng, and Management of Loco· 
g'o

°':��� ��&�� 
.
•
. 
�.��. ��.��� : 

. . 
�.lt� .I.I��.�������.� .

. . 
��:M 

TEMPLETON.-The Praotlcal Examlnator on 
8team and tbe Steam EngIne . 12mo . . . . . . . . . . . . . . . . ,1 .20 

W ATSON.-The Modem Pract.lce of American 
:\lachIQI.U and Engineers, IncludIng the ConstructIon , 
Application. and Use of Drllls

\v
Latbe Tools. Cutters for 

::,':{;;�c����a���' s�'!,�.r�P�h";; .a�n"!'; ���=lt. �.Ii�ri�� 
by actual practice at the lat b o ,  the vise, and on the 
�f�8��f��t�;e:rt�� :��:.s���i���'f::.n:e:iB�nb�Tl 
lng, etc . 86 engravIng. . I�mo . . . . . . . . . . . . . . . . . . . . '2.50 

WILLIAMS.-On Heat and Steam ; Embracing 

�1��8�l
e

il�u��rai:S�
r

t�����:. ���.�:.���.�f.�� . .  ��? .�l.f.� 
A Select LIst of Books on STEAM A N D  THE STEAM 

ENGIN E ,  wltb prices • •  ent free upon applicatIon. 
Itr The above. or any of our Books, font by man, tree o�stage. at tbe publicat ion .Krlce .  

Al/'g g8i'E'kn·uJ'J�rt�ok�:.96L��el��8�t.�!n!��� 
any one who will tnrnl.h nl. adores •.  

HENRY CAREY DAIRD & CO., 
Th'l)tffiTRIAL PUBLISHERS AND BOOKSKLLER..� 

406 WALNUT STREET. PhiladelphIa. 

t:!. C 

Chemical & Mineral Productions 
Soluble �1"'8, Flnorlcl AcId . Nickel ISaltll. Man-f'�:F:,\.�:: .. 

e;I�::C:�y ��t�: �I.:'rbfe�t�·s�:t &e. L. FEuCHTWANI7ER'
& CO . ,  ISO Fulton Bt. ,N.Y 

TO ELECTRO-PLA TERSk JEWELERS, AND WATCHMA ER8. 
BATTERIES CHEMICALS,AND !4.A TERlALlI.ln oete I,Ir lIngle, 'II'Ith BOoks ot Inltruetion tor Nloloel or Sll�er I'latlng. THOMAB HALL . Manuhcturlllll Electrlolan, 111 BrolnAeld Street Booton. Ma .. . IDuetrated Clltaloaue IGt frM. 

J ei,utifle �m'ritau. 
FIRE PROOF SHUTTERS. 
CLARK I: CO'S SELF-COILING ROLLDrG STEEL SHUTTERS (DurKlar ProoC), For Store 

Fronts and Rear Window. , reqn1re no machInery or balance weIghts, and can be applied to any openIng ; also Roli
ng Wood Shutters tor Stores and Dwelling •. Tbousand. are In dally use, and are acknowledged the best shutter. In 
tbe world. Bend for Catalogue to JA.\IhB G. WILBON, Manager. 

London, ParlB, VIenna, and Berlln. 
:na We.t 26th I'll .• New York, nnd .t 

rHE B E A U T I F U L R O S E S  TRADE ElTGI1TliI I EVER-BLOOMING , l' .l1 .1!1. , STRONG POT PLANTS, sent safely by mall Post PaId . 
-0- �'Ive SplendId Varieties �1 . 00 ;  12 do. �.OO. Elegant 

Nolseles. In operation-Perfect Descr
\F

tlve Catalo�e }<·REE . �f �����hl�1l Ugbt part. HE DING E & C��:T
RgB��E: �g::t�:(t'���iJa. Every Engine indicated, and 

valve corrected to gI"e the hlgb
eot attaInable results . Warranted Bu

r.
rlor to any 

:k-;,r
nable .ug!ne In tbe 

Bend tor PrIce List and CIr· 

C U I  0 E TO :trh"c'; b�� o� �f;:f,.�:'"�g:
I
�� 

� U CC E SS. ::'u"tkc"a�t:3 ��o��!Tr'ei���:�� 
,,"orth ItII weIght In gold .  Mailed . to�ether wltb a �l sam-
��M�"INo.;:y

N
!'oW����sN��.THE U ION PUBLISHING 

FLEETp1X�?e? J�I��?I�.t. SA W 
For HII description" of light Scroll 0" 
J.'r�t Sawing In ",ood, lkm6, 1fW1'1I, Shell 
'�().!f�t�4im:f1�it:/'£���tgbifrv!n::::: �� 'Working and Low Cost, these ma.chines 
have no equal . Each machine warranted. 
88 repreBentcd . 
No. I, wIth � doz. 8a" . . . . . . . . .  *15 .oo No. 2 , . .  � . . . .  . . . . . 10.00 
Rort ng Attachment. . . . . . . . . . . . .  5 .50 �Send for Pampblet. CIrcular andLI,t of DTsA'U'��Bto��� I�HI���D, Del . 

IBOT-4I1JH, .ina. 

PUNCHIl'iG ¥'o< tne 8e8t �nQ Chea'p-
."D ""t address THE BTILES 

DROP PRESSES 
& PAHI<�R PRESB co .• 

• MlDDLB1'OWN, CONN 

cular. 
HERRMAN & HERCHEL

RODE M'F'G. Co. , 
Dayton . OhIo 

--
COPE k MAXWELL M'F'G CO.'S � 

INDEPENDENT BOILER · FEED PUMPS tll 
the most reliable and low- � 

... ..iflrlced Bteam Pump. oll'ered. S�clal PrIce LI.ts on 
�n, �l��nW�':.�B��:, 

a
6'g.�::g:"lIl . ;

m
dln�����'I��l:l�: ::s $60T$9· ·0 .... .. · weeli·ana expen.e8 to all. ArtIcle. � 

o t'l:;����W :"!l'iiQ.�W.Iil���gjca�o� � $77 A WEEK to Male ann � �male AJz:entll, In thelr -
BLAKE'S PATENT locality . COBto NOTHING to try ft. Partlcula . .  � 

FREE. P. O. VICKERY & CO . •  Augusta, Me . � 
Stone and Ore Breaker OT-----·IS' MBAl'Eachi:se

T
ry
lliG-

. p,..= Cru.b ... all bard and brittle .ubstance. to 
any required llize. Also, any kind ot 
STON. for RoADS and tor CONCRETB, &0.  

=C ._ . .  -=--=-_.--. __ - -: _._A:::�:��=��,�::���RlwUIHiS��v.�i�i·Ii�.�liinl.I •••• N.OI. 34llsI
B
I
R
IOIAD.I

W
I
A
��I

.
pN;

I
E�'\,.

B

�Y

R

IOI�I�I:I""I'C=O � WE pf:�os "r�� Tt�:!!T'I1���dC�;� 
Nin�ty Dollar!', be4"'RUS6 we employ E-t 
d�a����tba��rt ���i):d,�o )��co��

n
tt �� � 

mOf6 tban t\\-icc the fMl Wtlt of RIl  � 
Pianos. Durin..: the Jlll!;t 7 years 'tVft 
bave sold our Pianos to over 1.M 
famili('�. in tWc.ry ee�tioD or every 
8tate and Torntory JU the Union. 
There is not a,county, or a prominent 
town where they are Dot in U1'I8, and 
hundreds ohnu:l.il townll 6verrwhere 
alBo have them. If you \yt l l  eend for 
�:rn���l::g��e �;:;��i��ol�:��! 
i:c�:di��e��e:l���:��:r:��!�Z��� 
many i u fluential and 'Wealthy bank. 
era and merchantlt everywhere. who 
are u!lillj! our Pian os-you will he 
Bure to find lJome 0( them at yf'ur 
very door. tn yonr own or eome 
adjoining town. where TOn can flee 
aud try OUT Pianos. 

We send them ftn,-wbere wlt.bfn 
1,000 miles of New York: for 10 days' 
'rial and if not saUsftlctory no pay-
lDent i. required. used th� ro. $. Ptan o:-l W. ar. a r.'po",lbl. Incorporated for th,' P""t ' I ': " . . " - r:WJ;l It (mn " T "L \ "<D fh:S���i��rN��1��%I�����o�� L .  T � • � r, -
York City, which tmy Hank in .... the Unltf'Jd 8tatp." will satisfy I Plen8e Vi r l �C  ' I � .  a n d , ('II \.: \ 1 1  rl'('('I' (\ j l " t only oor IlIll!ltra
Y()�l ls bs f;lr the strongest Bank in America. We mRKC thl" ted Circu hu con t llll l l ' :O:- full j) l'! t ' � " ' lr�. but also :\ l\T l t ten IIhtp.ment to prove thAI our 5 yel\rs' WRTrl\nt �lIRrantefR uur repl) t o  all Questions { fe int  h " rd l' (} !IIeer of nur Cl)mp 1 1  .. I n  
PI , I I l '  . .  ! :.i  to he fully �Qual t. o  any Plano III t h e  wGrld h t  a n y  price � pen:vu. Plea�o state where y o u  lIBW H u s  nn!ICt:. ( Addrells, United State" Plano Co., 810 BroBdwaT," New York , 

TIIIIIII �.J WR�RUOCNH T 
1 B£AMS & GIRDER S 

'fIll; Union Iron MillB, Pittsburgh, Pa. The attentIon ot Eagtneel1l and ArehltectB I. caned 
to onr Improved Wrougbt·ll'on Beam. and GIrders (pat
tented) . In whleb the compound welda between tbe stem :,��:������:��j:��I�����a�ep� 
pared to fnrnl.h all .1 .... at tenn . ... favorable ... can be 
obtaIned el.ewhere. For descriptive Hthograph addre80 <Janiellle B�tllers <II Co .. Unl0Il �Il�!I�.!"b�.Pa 
The Toll-Gate I PrI_ Plcture .entfl"ee I An  

• Ingenlou. gem I 30 objecU to llndl  Addre •• withltamp.E. O.ABBEY. Buftalo. N.Y. 

WARRANTED TO OURE DISEASE OF T HE BONE, 
RICKets . Rllmj>baok. and Fracture . Addres8 Dr. G. BENNER. Tlmn . OhIo, wIth a POBt Stamp. 

PORTABLE STEAM ENGINES, COMBIN Ina the mutnllUIl of efllclencYl durability and econ 
oQ Wltb the mInimum ot weIgh and price. They are Wldeh and tavorably known. more than-l,OOO beIng In 
aoe. AIl warranted satlstacto

1. 
or no Wo. Descriptive 

clrcu1al1l ��\t0J'. 8C'�!fJ��'tEY d&r.·."r.awrenC8. M .... . PlaDt� " Matchbur, 
MOuldl�, Re.: \1g and Tenon� Mac;;;;;;::-�ro 
toWnB. �b�E"J�������te:����. Y. 

Bend tor Clltalogue. 1 118 Liberty St., N. Y. Cit, 

STENCIL DIES For cutting buslnCII 
Btencn. all sizes .  AI,,· 

complete ouTFITS for Clotblng Bten 
en. and Ker.,.?heck •• With whIch young men are maklm 

tr,0:. ':p�NcJt3:ri7 .ra��v��sf.�ti\'g���<l,!.�Ples, 
BANKRUPT'S SALE OF HORIZONTAL 

and VertIcal Steam Engine.. Also new and oecond 
baud Macblnlst 's Tool.. Bend for cIrcular at 

THE YALE IRON WORKB. New Haven . Conn. 

Do Your OWD Painting 
S.a.VII llII-SBIHGLIHG, 

by n.lng GlIne ·. Slate Bt></ftna palnt� .... hlch contaIn. no tart 10 extremoly cheap, prrrdlcaUIl II.re-proot, and '�9P 
alUeat •. WrIte at onoe to " BOx 1 761, N. Y.,:·  tor Boo" cIrcular (100 pages) ,  N .  Y. filIate Roolln&' Co. 
Boston. PbUadelphla, and 8 Cedar Street, New I ork . 

T H E  I M P R O V E D  
NIAGARA S T E A M  P U M P, 

W 
.. CO Vl l'eMI BC., l/f'OOl:/fI'l, N. Y. 

Manufactured lolely DY 
Hubbard & Aller. 

ENGINE8 ..urn BoILEB8, 
P�8,&afti1l{J tmd HtJInQ«" 

II 8puialt1l. 
MILL PROPERTY FOR SALE. 

The SASH. BLIND, aud PLANING �lJ...LJ' 
known ... the PERRY "" PACKARD M�m 
�1�'tl".tig' fr.iri 'i>CI��e��: �\���

t ��'ii.r���!l brick 
MILL. �OOO "_quare teet 1I00r. WIth full complement ot 
lUODE ... N MACHINERY, The LUllllJtE YUD adjoinIng wIth the MILL. It desired. WUl be 80ld mucb le.8 than value on EASY TERMS . 
EDWIN M. LEWIS. Farm . & Mech' .  Nat'l  Panko 
J. W. GASKILL & SONS, Oreen Bt.Whart. Pblla. 
" AGENTS WANTEO. 
� . . Men or women. $34 a week ; Proof 

�. 

furnished.. Business plea>antand hOllor-
able with DO risks. A .6 pal" circular 

/ andVaIuable Sam91e·frec.Q-A postal-• card on which to Ktld your address 
COlIS hut OIl. cent. Write at once te 

. _ "  F. M. REED. 8TH ST •• NIlW YORK.. • 

DAVID'S PATEl'tt� For C r i n d i ng 
Dones, Fertllizera, Clay tor 
Brloks, nnd hard material. 

Send for Pamphlet to 
DENMEAD & SON, 

Enlrine & Boller Work", 
Baltimore , Md. -------------------GLASS MOULDS, for Frnit Jara, Lamps. Bottle.. Ink.Stands,eto., made �1 H. BROOKE 

15 years COB. WmTE and CE><TBlI ST •.• oN. Y. Fot any 
thIll¥ new In gl .... . yon 'II'IU requIre a mould (or die). Every descrIptIon ot mould. tor glas. , rubber. zlno, 
eto. Bend mOdel or draWIng; inClOse .tamp. 
WOOD-WORKING MACHINERY GEN. 

erally. Bpeetaltl .... Wood .... orth Planen and Rich 
Il'CIIon • patent ImJl!'oved Tenon Macblne •. 

OeDtral, oorner Union S.!:.a. WOI'9Cl_ .. �. WlTRBR.1r RUGO '" lUOHAlIDSON. 

IN TER-STAT.; 

Industrial Exposition. 
CHICAGO, 1875. 

Will Open September 8th and Clo8e 
October 9th. 

An MA N U FACT U R ERS, ADTISANS 
and I N VENTORS WIshIng to bring tbelr products before tbe 

GREAT WESTERN PUBLIC 
Bhould not taU to be represented. 

NO CHARGE 
FO R S PAC E O R  POW E R. 

Terms liberal to exhibitors and facilities first 
class In all respects. 

Applications received at any time. For blanks 
and further information, apply to 

.;JOHN P. REYNOL DS, 
Secretary, 

A SAW THAT IS A SAW-Belf-Feedlng, cuts 
S Inc. plank same ease as 1 Inch. I man do like 

amount of work as $ meu, A. B .  COHU , 197 Water _� �w Y�. -

.Rever8e Motion 
Panelloll:, Varle,y 
and DovetalUng 1IIIJIi!i!l!l!!l��!la M a c h l o e , cuta Pa n e l s of any d e . l g n  or 

style of mould In 
th" solid wood 
w I t  11 neatness 
:��.�I�r=�ha� 

��;.tif�
e
o�rd� er. Does gen

eral D o v e 
_/ tailing wIth tblck or thIn .tull's. 

��"M�?'e, 
:til'" Send tor Pamphlet and 

Sample of work .  
Improved Solid Bteel Cutter for 

��c1�1��8 �ide��
r
�;

t
a .:a����:J � the 

• C. Mt!m!���r. �&i. 

Water Wheels. 
More than tonr times , .  

many of  Jao . LeIrel ' .  In; · 
��r�", ����II� o:e��:�� any other kina. :u made. rangIng trom 96 10 . dlam . t uDd�r 

,�-�.:;;:., .. �:-c. l to240 tt. suc-

Th M Portable Enlrine, 4, 5, 6, 8 h . p .  Some-e lTcrs tblng new, be.t for price. Circulars. J CRA •. PLACE, 108 Reade St. , N. Y .  
---E'-x-c-e""l-Sl7'· o-r=�Late .. t- Impro ... ement:-Dou"]e Treadle ,  Including one 

... . g�;'lnO:;:it:��L W:���JV�J 
to the \'alue of 114. Leather belt , 
handled drill· 011 cnp wrenen alld 
casing Speea 8(.() fIItrotes a mlnlite. Saw s l X  Inch thIck . PrIce . 
complete TPD Dol lar ... 

SMALL STEAM ENGINES, 
with topper Boller, to drive Ugh t 
Lathes , ScroIl Saw., &c . . lOO Scroll 
WorK Designs Fre.e on receIpt ot 
i!t811l1' . GEO. PARh. Bnflalo. N .  Y 

1,000 A GE�TS, Teachera. Studento,men and women, 
wanted to "eU Clllitennlal Gazetteep"A:0tbRe EU��S· 
Show. grand reou]ts ot 100 YEARS G • 
A. whole Library. Boston Globe.-Not a uxuryLuut 
a uee.6lIIJtT. Inm'· oce.s n . -Bellt Sell .... Book rub. 
U.he<l'-Good PaY. IF'WaI\.t Gen. AlIt" In eTer., city 
ot lO.ooo. Addr",. J. 0. Ma<mRDY & Cu .• Phlla •• Pa. 
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Back Pqe - - - - - - .1.00 a 011.,. 
In.lde Paae - - - - - - "3 ceaUi a lIae. 

Engramn08 may head adverUaemenu at the _ rate 
per line, bIJ meaaurement, a8 the lett6r prt& Ad
vertf8emenu must be rece(mI at publ(cat1on oJiu a8 
early a8 FrIday momi1l{/ to appear in next U8ue. :B. AT·· CHET DRILLS & WRENCHES 

f
rills 15.00 to $IS.OO each. Send 

postal card for catalogne. LoWELL 
WBKNCH Co. ,  Worcelter, M.ass. 

SECOND HAND GAS WORKS FOR SALE.
We have for oale 4 Inch Second Hand G .. Works 

complete. For partlcuI".rK�t�eb�s CO . •  Akron.O. 

WANTED-A responsible party to manufac
ture and sen the BEST Four Wheel Se .... lng Me.-

cblne Caster. 6. K. PROCTOR. Salem. Mass. 

Working Models 
And Experimental Machlne17,J!letal or Wood, mad. to 
order by J. F. WBRNER, 82 Center S •.•  N. Y. 

School of Civil Engineering 
OF UNION (JOLLEGE. S(JHENECTADY,N.Y. 

Thorough course of Instruotlon and tleld practloe. 
For special Information. address Prof. C. STALEY. 

For Information ooncerulllll'the Co\leg<l conrses. Claaal
cal and Sclentillc. addres. E. N. POTTEK. PresIdent. 

b N iagara 

T n Steam Pu m p Works 
ESTABLI8BBD 18611. 

CHARLES D. HARDICK, 

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

. BROOKLYN, N. Y. 

Maohlnlst's Tools. 
EngIne Lathes. Planers. UprIght Drlns. Hand and 

CbllcklQC LUches. Boring Macblnes. and other tool. of 
t��tt 'r��gn:e:�s���·f��of�:�':a':�J�����.;, Prices 

LATHE " MORSE TOOL CO . . Worce.ter. M .... 

'load &. ItaJrerty .Machine Co. 
JUNUFAOTUB&BS 01' 

'nle oelebrstl'!! Greene Varta.,le Cu� EDIIne ; Lo'Jl'e • 
Patent TubnJar and Flue Bon_ LPlaIa Slide VaJve Ita· 
UouarJ . Hollll.lng. and Portable Engines. Bollen of all 
ItIndlo . Steam Piunp'. Mill �. Sbaft1ngM:�gbl 

Silk. 
To .. oaknm. B�ng. Rope, Flax,andHeDu) . nel1'. 
Alrenta for !be New·H&ren ManufacturIDg Co. 's Machln_ 
1af'1 Tools ;  for Jndson·. Governors and Stop-Valvel ; 
Sturtevant Blo .... ers ; . and Dlllerentlal Pnlley-Blooks. 
;tHm�MN���W'11B8l1i� NEW YORE 

Innn & CO. 's Patent Omces. 
IIstabllaheti 1841. 

TIL. Oldest Agency for Soliciting Patents 
in the United States. 

'l'WIiINTY·E1 9H7 YEA1l8' JaPEJUJlNOA. 

MORE PATENTS bave been eecare4 tbroagb 
tbIa IIUey, at home and abroad, than throua'h any other ill 
tile workl. . 

They employ as their aaslatants a corpt of the moat G· 
perienced men .. �en, apecI1IoaUon writers, anG 
dralt8men that can be fonnd, many of wbom bave been as
eoted from the ranks of the Patent 0fIl0e. 

8IX·.l' Y  THOl1SA.ND Inventors bave availed 
themselves of Mnnn &; Co.'s services In eumInIng their IJI.. 
ventloll8. and procuring their patents. 

MUNN &; OO� In connection with the pnbllcatlon Of th. 
t\CIENTIrIO AllIIIIICAB, continue to aamlne InventloIl8 
confer with Inventors, prepare drawlnga, apecI1Ioatlons, and 
assignmentS,attend to IIIing appUoatlOIl8 1n tho Patent OIIloe 
paying the government fees, and watch eaeh OllIe step b) 
etep while pending beh-e the eumlner. ThIs Is don. 
through their branch omce,corner F and Tth Streets, Wash. 
Dgton. They also prepare and lIIe caveats, procure deaIgD 
patents, trademarks, and relsauoe, attend to rejected _ 
(prepared by the Inventor or otber attorneys), proonre copy. 

rigbts, attend to Interferences give written opinions Ot 
matten of infringement. furDlIh copies of patents: In tact 
attend to STerr branch of patent bnlln."IIJ DOth In tbIa and 
n foreign conntrles. 
Pat8Dta obtained In Canada, England, Prance, Belgium 

Germany. RD88Ia, Pruosla, SpaID, Portupl, the British 
I)olonioe, and all other conntrles where patents an 
pnted. A special notice Is made In the I!cJ:DTInc Axmucu 0 all Inventlona patented through tbIa Areney, with th. 
lUIIIle and realdenee of the patentee. Patenta are ofter. 
eold, In part or whole, to per8OIl8 attracted to the fDventiOI 
by 6&ch notloe. 

A. pamphlet ofUO pages, eontalnlng the Ia ..... and filii dl. 
reotIool fOr obtaining United States patents, also a cIrcnIar 
pertaInmg Gclualvely to Foreip Patent., atatlng coat fOl 
� connlly, time ..... ted, etc., _t free. Addreal 

Ml1NN a: CO •• 
PIlbIIahen 8CIEl!ITIFIO AlO:RIOAlf, 

a T  Park RClw. N. T. 
BaAlroa Orrr<ll-Coraer ." •• C 7da three", ,.. ___ 0. 0. 

� � � � � � � � � � 
T O  L U M B E R M E N. 

$ 1 00.00 I N  CO L D, 
and tlrst PrIze, SILVER MEDAL. for the BEST CIRCULAR 
SAW, after two .eparate trIals In the Great National Conte.t. 
la.tlng over Six Days. at Cincinnati , 1874. AI.o FIrst Prize, 
Sliver Medal, for the BKST CROSS-CUT SAW. Two Flr.t Pr1z ,  

Medals for BEST SAW SWAGE and CROSS-CUT SAW ATTAOHMENT. The First Premium for Be.t SawIng In the 
Great ProvincIal SawIng Contest In Canada, a . .... e\1 a. a\1 of the IIrstjremlums and prize. In numerous State and 
County �·alr •• have a\1 been awarded for DAMASOUS TEMPERED SA WS 0 a\1 kind .. .... hlch are .upersedlng a\1 others 
In the market. Five HHndred of onr PATENT PLANER TOOTHE O SAWS In operation, with a Sale of over 
ONE MILLiON TEETH per year. Five Hundred Teeth Given with each Saw. For a full account of the 
GREAT NATION AL SAWING CONTEST. ILLUSTRATED ClRCULARS. PRICE LISTS. and Instructions for 
Hanging and Running CIRCULAR SA Wtl. address 

EIllerson, Ford & Co., 

DAMPER B 'I!'I S T AND LEVER 
REGULATORS .5I GAGE COCKS. 
MURRILL &: KEIZER. 44 Holliday St., Bait. 

Isior Do y�r;;O;i""Prlnting 
$ 3 Press t!���t�.l;!:�i:::�W.' -tc. 

BusinessMen dotheir priuting and 
advertising, eave money and Increase 
trade. Amateur Prlnting.deliKht 
ful pastime for spare hours. B OYS 
have great fun and make money fast 
nt printing. Send two stamps for full 
cata3�ll�':'W:�;::;I����= 

Machinists' Tools. 
rrr:BA BBAVY AND IMPBOl'ml PATTBBNS. 

LU(JIUS W. POND, MANUFACTURER. 
WOreetlter, Ma_ 

WARllROOX8 98 LIBERTY 87 . . :Jr. I ,  
Il'"' LfUAM.Planer',Boring Jt,lI8, Dr'IlI,and 9_ ou.. 

IW8 Q 8p«:Ia==-:II7I'!:,'-___________ _ 

B on E R S '  TANNATE OF SODA DOILld 
Scale Preventive has been In nse for eIght years 

an baa tbe unqual1t1ed approval of a great number of 
our best englneen and .clentillc men. The makers olalm 
that It I. tbe best preparation for the prevp.ntlon and reo 
::'o�":J.

of
�:�

e
f�;t';,g��r:1. �,JJ; J=iat�:�l'ta per 

JOS. G. ROGERS & CO . •  Madison, Ind. 

B O O  K S F O R B lJ ( L D;E R S .  
8&5'D FOB ILLUSTRATED CATALOGrJ: . 

A. J. BlckaelJ &: Co .. 27 Warrea St.,N. Y. 

mo. PLAHBBS, 
!£NGINE T.ATHE!....DRILLlh&c. Send for PrIce LIst. . NEW HA HIiN MA.!'IUFACTURING CO., 

New Haven. CODD. 

and 8baped Diamond Carbon POints. Indlspen.able for Turning Emery Wheel., Grindstone., also Trueing up 
Hardened Steel "nd Paper Calender RoUers, etc . Addre •• 

J DICKINSON. Patentee, 64 Nassau St. , N.Y. 

C OlviPANY 
, P. EmeryGrinckn 

ONR�E LOPAo fiOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-Fo .. grinding Bone •• Ores. Sand, Old ruolbles, Fire Clay. Guanos 011 Cake. Feed, Corn. Corn and Cob, Tobacco,Snull, Sugar. SBlt!1 Root •• Spice., Collee. Cocoanut, Flaxseed, Asbe8toB, Mica. etc . ,  ana whatever cannot be ground by othermllli. Also for Paint •• 

������I�·JX�t;'!lrg�1�llit8s;.?o�:.,�ol�lteS�ci 
Elm Ste . .  Ne .... York. 

BEA VER FA LI.S, PA. 

TH E B E S T  I NJ E CTO R 
For Locomotive and Stationary Bolle ..... 

FRIEDllIANN'S PATENT. 
Over 1:),000 Now In U8e Here aud In Earope. 

Thro ..... more and hotter water . .... Ith le.s steam. tban 
any others. It has two Waterways. llxed Nozzles. and no 
movable parts to get out of order. 

NATHAN &: D�'tltY:;r�';!es1.f.�nll�:'f'or;k. Il'"' Send for Catalogue .  __ 

twa 
R EY N O LDS & CO., 

1 4 5  EAST ST., NEW HAVEN, CT., 
M A N U F A C T U R E  

lrOil and Steel Set SCre .... s .  Round. Square. and Hexagon 
Head ; Macblne and Cap Screw. ; Plano:. Knob . and Lock 
Scre .... s; MachIne. Bridge. and Roof J>olt •• Bolt End •• 
Blanks. Nnts. Washers. etc .• of every description . 

Scnd for Price LI.t. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insurance 
COMPANY. 

W, B. hAIna.ut, V. Pt. J. II. AwaI, ....... , 
J, B. Paatc:a, Se& 

II A B T P O B D ,  C O lf lt' . 

Improved Foot Lathes. 
Small EDlnne Lathes, Small Gear 
Cutters. Hand Planers for metal Ball 
TurnIng Machines. Slide RestshFoot 
Scroll Saw. for light and eavy 
�1���I�

m
a��

ow
rJ!c�����.s

a
;�e ��� 

g:llioJ!,��:�
aders

t. �fH t�H'M'{VJ'�t:c��Ya 0i, t�m. 
Just the article. for Artlsansor Amateur • .  

1'II 0 Y E ' S 1YIUIl'urDlshIDgWorks 
are the largest In tbe United States. Tbe1' make Bnrr Mlllltones. �ortable MlI1s .... Smnt Machines. Packers. MII1 Picks. Water Wheels. rnUey. and Geartng, specially adapted to 1I0u. mIll.J. �.

n�M'¥i'!tta�'b��ilu1fa1O' N, Y. 
The Most Powerfnl, and the Only Tight 
:a':t��ng

��od .rr
a
r;.:3f

e .... ����IIi� el�� 
the times. Send address to 

A. M. SWAIN 
North Chelmlltordo Ma ... 

PORTLAND CEMENT 
For Walk., CI.terns, Foundations. Stable •• Cedar •• 

Bridge. , Reservoirs, Bre .... erles. etc . 
A Practical 'heatlse on Cement furnllhed FREE , 

__ -,s:.: . .:L:.:. MEEOllANT " Co . . 76 South St . •  New Yorlt (JrR COVERING FOR BOILERS AND 
PlI'.KS avee T .... enf1,�r Cent In Foel. 

o R FELT, . CEME..'II T, AND PAINT FOB 
ROOFS II the best In tbe market. 

Asbestos l'eltlDg 00. 
al .... � Froat 8 ... !t. Y. 

MAY 1 5 , 1 875. 
Dr" T. V. Caroenter. AdvertisIng Agent. Addre.1 

Box 77S.'._N e'!. Y or". city . 

ELG IN  WATCHES .  

� 
THE BEST �er ...................... .... 
mann�aetured. CertUleates t'rom over 30 
SUPERINTENDENTS 01 Leading Rail_ 
road. bl the United State •• 

81x lP'&IIe. o� Gents' Watche. 'WIth Stem 
Winablg and Setting Attachments. 

BUY NO MORE CHEAP SWISS WATCHES. 
.ASK TO SEE 

TH E N E W E LC I N  WATC H ,  
NAMED 

"T. M. A VERY" The BEST W ATClH, flY �:!t:-oDeT' DOW made In tile 
Each Watch manu�actured by the Com

pany, bearing their Trade Mark, i. accom
panied by a MEDAL, bearing the name 
and number o� tho 'Watch, Guarant.obl. 
it_ quality. 

� For _Ie by all .Jewelen. 

l,MPORTANT FOR ALL LARGE CORPO
RATIONS AND MANUFACTURING CONCERNS.aerk'& Watchman's Time DetectoJ'. capable of 

controlling. with the ntmost accuracy. the motIon of • 
�ft'�='� grs r.!��In:,�';,d for 

t
��I��:r 

reachee diIIerent 

.I. E. BUERR.. P. O. BOll: 9"9, B_a.. Ma .... 
N. B.-TIlls dete�r Is oovered by two U. S. Patents. 

�:: �!::��
r
.J�I���p��r���=,..'lf;; :

I
t:��

t an
-

nAGNET8-Permanent Steel ltagnets 
.r any form or size. made to order by F. C. BEACH '" CO . •  246 Canal St. , Ne .... YorK, Makers of tne cele
Drated 'fom ThnmD and Miniature Telegrapb Instru
menta. 

Diamond Solid Emery Wheels. 
P1lICE�X!l{. 'l .25;8xl • .,.�i.12xl�.I5.50; 16x2, 112.50 ; 

,Ss2 $16.00; 2Ilx2. 19.50 ;  24x8. _ . All other .Ize. at 
R
ro. 

�,?e'1l:'e�f,r.:lr3·E�:� 'W�!:f ... 
f
�Yv�

ro
Jfa���Df'h�l� 

In your order for .... beel.. Emel1' Grinders une luoled by 
any ln the .... orld. AMERICAN TWIST DRILL CO .. 

"' oonsocket, R. 1 .  and 15 Ne .... Church St • •  New York. 

Improve4 Blot.t.mg Kachine. 
New Trill to relicve the Toolou the �troke. 'The best arnngenieDt yet. 
lien A ward of the AllIericn lIIrJtllte 

in air of 1874, against all competitors. 
WOOD " LIGHI' HACmNE CO. 

SCIENTIFIC AMERICAN, 
POR 1 8 75. 

TlIB .OIT POPlrLAB SCIElfTIJ'IC PAPEB 
m TlIB WORLD. 

THIRTIETH YEAR. 

VOLtJD XXXII.-NE.W SERIES. 
The publlabers of the SCIENTIFIC AMERICAN 

beg to announce that on the second day of January I 
1i75, a n_ volume commenced. It will coDl!!lue 
to be the aim of tile publishers to render the <'OD
teats of the new volume more attractive and use
ful than any of Its predeOO!'8Ors. 

To tM Mechanic and ManUfacturer. 
No person engaged in any of the mechanical pur

suits shouid think of doing without the 8cDNTtFIC 
AlmRICAN. Every number contains from six tc. ten 
angravlnp of new maoIiInee and inventions which 
cannot be found In IIDJ' other publication. 

The SCIENTIFIC AMImICAN Is devoted to the 
Interests of Popula.r 8clence, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the Industriai pursuits generally ;  and It Is val
uable and instructive not only in the Workshop and 
Manufactory, but also In the Household, the LI. 
otary, and the ReadIng Room. 

TERMS. 
One copy, one year (post;a&e Included) . . . . . . . 18.20 
One copy, six months (})08tlI&e Included) .  . • .  1.60 
One copy, three months (post;a&e lncluded) . .  1.00 
One copy of 8cJentiftc American tor one 

:rear, and one copy of engraving, " Men 
of Progrees" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 

One copy of 8cJentlftc American for one 
year, and one copy of " 8cJence Record" 
for 1874, • • . • • • • • • • • • • • • • •  , • • . . .  , • • • .  , . 15.150 

Remit by postal order, draft, or expresd. 
Addre88 all letters and make all Post (,Jllce or 

denI and drafts payable to 
MUNN & CO. 

a T  PARK ROW, NEW YORa 
HE " 8cJentlftc American" Is printed with 
CRAS. EN EU JOHNSON " (' · ) . · S  INK. Tentb and 

ombard Sta .. PblladelpbJa and 118 Gold St. , New York 

© 1875 SCIENTIFIC AMERICAN, INC




