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IlIPBOVED SHINGLE AND HEADING lIIAClIINERY. 

We illustrate herewith three improved machines for shin­
gle manufacture, which, though they have been before the 
public for several years, have, duriDg the period since their 
introduction, been made the subject of numerous improve­
ments, so that, at the present time, they are now offered in 
highly perfected form. 

Fig. 1 represents Evarts' patent twelve block rotary shin­
gle machine. Upon each of 
two sides of a frame, about 
seven feet square, is placed 
an upright shaft. These shafts 
each carry a horizontal saw, 
and above the saws a circular 
carriage, some eight feet in 
diameter, is mounted. The 
carriage is divided into twelve 
space3, into each of which a 
block, to be cut into shingles, 
is placed while the carriage.is 
in motion, new blocks being 
supplied as fast as the first 
ones are cut up by the saws. 
It is stated that twenty thous· 
and shingles per hour can thus 
be made. The carriage is dri­
ven by two friction rollers, 
which cause a uniform and 
steady feed, and prevent back 
la8h. The motion is positive 
and continuous, there being no 
springs or other gear to get 
out of order. The dogs are 
simply weights raised by an 
inclined plane to drop off the 
end and fasten the block while 
the saw is passing through. 

But ona man is required to 
place the bolts within the re­
volving carriage, while a boy 
can easily remove the slabs 
from the opposite side. This 
is done without delay or dan­
ger, as the bolts are free ex­
cept when the saw is passing 
through them. The work pro-
duced is smooth; and as the tables are stationary and n"t 
tilted to produce taper when the apparatus is once adjusted, 
the shingles produced subsequently are exactly alike. 

The macnine is claimed to saw at least double the shingles 
of an ordinary two-block machine, and quadruple the shingles 
of any hand-fed one-block apparatus. If only half the ca­
pacity of the machine is required, or a production of from 
65,000 to 75,000 shingles per day, but one saw need be used. 

The apparatus is made to saw shingles from 16 to 18 
inches in length, and is further claimed to saw up closer 
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and make fewer clip shingles than any other device of like na­
ture. 

The Evarts hand-feed one-block machine, which is repre­
sented in the second engraving, has one saw shaft, and a re­
ciprocating carriage operated by hand. Eccentrically geared 
automatic feed works are added, so that the feed may be 
either automatic or by hand, as the user may desire. Per­
fectly tapered shingles, of any required thickne3s at top or 

['3.20 per ADDum, 
P08talre prepaid. 

pine or cypress timber, and from 8,000 to 12,000 piec(ls of 
heading. 

The third figure represents Low's patent shing Ie and barrel 
head sawing machine, a light running and portable appara. 
tus, easily attached to any kind of power, and excellently 
suited for shingle and flour barrel head work. The saw is 
arranged in a vertical position, so that the bolt gate or car­
riage moves in a similar direction. The gate is counter-

balanced and has a head block 
to hold the bolt, which is fed 
out over the saw, and then de­
pressed while the latter cuts off 
a shingle. The bolt then rises, 
and a similar movement of the 
feed pushes it outward in place 
for another cut. The saw does 
not have to be removed from 
the machine to be gummed or 
filed, and it does its work with 
the grain of the timber, requir· 
ing no countersbaft to rUD it. 
Tho dogs are set but once for 
each block. The capacity of 
the machine is from 20,000 to 
30,000 sbingles per day. 

In addition to the foregoing, 
the manufacturers, Messrs. C. 
S. & S. Burt, of Dunleith, III., 
produce every kind of machine 
necessary for a complete outfit 
for making shingles and head­
ing, including dog saws, saw 
bolting apparatus, knife or 
wheel jointers (double or sin­
gle), knot or saw jointers with 
one or two t<aws, different styles 
of bunching machines, etc. 

For further particulars re­
garding these various devices, 
address the Measrs. Burt, as 
above. 

VenDa. 

EVARTS' ROTARY SHINGLE MACHINE. 
The Italian observers at Mad­

dapore, in Bengal, to which 
party the eminent spectrosco­

butt, can be made from 16 to 24 inches in length and up to pist Tacchlni belonged, besides observing all four contacts, 
15 inches in width. No extra fixtures are required for ascertained an important fact respecting the atmosphere of 
sawing oak and other heading. it being poSSible, by suitable Venus. The ring around the planet, which in the former 
arrangements, to saw oak thick at the top and thin at the transits, as in the present one, was visible around Venui both 
heart. on and off the sun, indicates in the spectroscope that the at-

The machine is made with saws Jrom 36 to 48 inches. The mosphere contains aqueous vapor.-Nature. 
36 to 40 inch saw:! are used principally for shingles, and the • ' ...... ------

larger sizes for sawing heading, fruit box stuff, and other I ·WHEN the stoves are taken down, see that the pipe open­
boards, up to 30 inches in length. The capacity of the ap- ings in the wall are protected by good tin covers. Don't stuff 
paratus is from 25,000 to 30,000 shingles per day in good rags in 

EVARTS' HAND FEED SHINGLE MACHINE LOW'S SHINGLE AlID BARREL HEAD SAWING MACHINE 
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THE lIIONEY VALUE OF EDUCATION. 

Says an English writer, whose remarks have been widely 
quoted in this country: .. There was a time when what is 
generally understood as a good education had a pecuniary 
value of some importance both to men and women; but its 
day has gone by with the general spread of education. Men 
and women do not succeed nowadays simply by being well 
educated, but because they possess certain faculties which 
superior education may or may not have enabled them to 
turn to a more orIess remunerative account." 

If the favor with which these assertions have been re­
ceived among us betokened merely a widespread scepticism 
'n regard to what is .. generally understood to be a good edu. 
cation," we should have no objection to make. It is only too 
true that the traditional culture, which the schools aim 
chiefly to give, rarely proves of much direct pecuniary value, 
even where it does not have the contrary effect of unfitting 
the recipient for the conflicts of productive life; but it is a 
grievous error to suppose, as many do, that the same holds 
true of what is really good education: an error that has al­
ready done much mischief, and is likely to do more, in 
leading the rising generation to despise instruction. 

So far from having its money value lessened, education, 
properly so-called-that is, the fltting of the man or woman 
to meet the demands of modern life-has a higher value 
than education ever had before. There never was a time 
when proper culture gave a man great(>r power or better op­
portunities for gathering to himself the good things of life. 
It is quite another thing to say that what is commonly un­
derstood as a good education fails to prove so advantageous 
to its possessors. Not all knowledge is power; nor is the 
s&me knowledge equally powerful at all times. There is a 
wide ranglil of oulture whioh merely fits a man for the high· 
est enjoyment of life, enabling him simply to be an appre­
ciative oblerver of the progress of hum&nity and the vicissi· 
tude. of Nature. This adds value to life, but does not in­
cr_ ita market value; accordingly we leave it out of this 
aeoeUll.t. There il apin a wide ranie .f kn.wledie which 

simply puts a man 011 a level with hill neighbors, and there· 
fore conveys no relative advantage, though the lack of it 
might prove a serious disadvantage: a range of knowledge 
which necessarily widens with the general spreading of edu­
cation. 

For instanc(>, among illiterate people, the man who has 
penetrated the mystery of letters may gain thereby a signal 
superiority, as in medireval Europe. The exercise of the 
arts of reading and writing under such circumstances brings 
him money: at least they may secure to him the" benefit of 
the clergy" in case of necessity, not, as often supposed, the 
unsubstantial benefit of being prayed over when condemned 
to death,but complete exemption from civil trial and convic­
tion. With us, where nearly everybody reads and writes, 
these arts are relatively of lower value. 

A few years ago a tolerable knowledge of arithmetic, with 
a good handwriting and some acquaintance with the art of 
keeping accounts, was a certain passport to profitable em­
ployment. The useful art of bookkeeping was then a mys­
tery to the multitude,and therefore had a considerable money 
value in the markets. To-day, when nine boys out of every 
ten are more or less familiar with these elements of a busi­
ness ejucation, and too large a proportion vastly over.esti­
mate the importance of them and expect to thrive by them 
alone, such knowledge gives a young man no special dis­
tinction. He will find the knowledge very useful on many 
occasions; but it will rarely prove to him such a certain road 
to fortune and fame as the business colleges would have him 
believe. 

In like ma'lner, the trumpery information to be had from 
the old style school books once had a certain money value. 
However useless in itself, it at least enabled the possessor to 
.. keep school" and flatter himself that he belonged to a 
learned profession. Now that such knowledge is as common 
as common schools, its special value is gone. 

Shall WQ say, from facts like these, that the money value 
of a good education is declining? Not at all; but merely that 
the elements of a practical money-making education have 
changed. Given these elements, with sufficient force to use 
them. and there is no end to their money value. 

01 course this does not imply that the scholar of littl(> 
force will always btl able to compete successfully with the 
untaught or, more properly, self-taught man of superior 
native talent. An ounce of mother wit is worth a tun of 
learning without wit to· day as it was when the proverb was 
coined: nevertheless the man (whether naturally weak or 
strong) with proper education is sure to surp&ss a man of 
corresponding force without such education, other conditions 
being equal. Every thing hinges, however, on what we regard 
as a good and proper education. 

If we dignify by that term the veneering of hearsay know­
ledge and useless accomplishments which so often passes 
for culture, then it is right enough to say that" a good edu· 
cation" helps one very little in the battle of life. But re­
stricting the term, as we ought, to a training calculated to 
make the most of the child's powers of sense and intelleot, 
to set him on the right road to his highest development as 
a thinker and doer, while making him actively acquainted 
with the best results of human effort, especially in the de­
partment to which his life work is to be directed-then, we 
say, the money value of a good education is immensely 
greater than ever before. 

To circulate unqualified condemnati'ons of education is 
about the worst thing our newspapers can do. Perhaps the 
best is to insist continuously on a closer adaptation of school 
work to the needs of the times,and the encouragement of out of 
school work fitted to make our youth apt and skillful and in. 
telligent as productive workers. 

• tet. 

PROTO-lIIEClIANICAL .PRINTING. 

There is perhaps no more inviting and fruitful field for 
scientific discovery and invention than in the line of photo­
graphy, and but little attention to the subject is required 
to con � ince one that this field is fast yielding up its treasures 
to patient and successful investigation. Though the sun is 
as swift and reliable as time itself, it is too slow and too un­
eertain to command the full confidence of the artists who 
wish to form permanent impressions of the varied objects 
that now come within the scope of the photographic art. In­
stead of the slow method of waiting for the sun to shine, 
and then for it to transfer from a negative, one by one. the 
pictures which will continually fade by the action of light, 
this work can now be done by the ordinary printing press 
and with durable carbon printer's ink. Yet the results thus 
speedily reached are not like the che&p woodcuts that issue 
in almost fabulous numbers from the press, but have more 
the character of the finely cut Iilhographic pictures. 

In 1839 Mungo Ponton, a chemist of Bristol, Eng., an­
nounced the fact that sized paper, treated with a bichromate, 
was subject to al! alterAtion, by the action of light, which 
rendered insoluble the sizing which the paper contained. In 
this fact lies the germ of all the processes of which it is our 
purpose to speak. The following are some of the many 
which are modifications of this principle: Carbon printing, 
in which (>.ach picture is itself a sheet of gelatin of required 
thickness, permeated with the coloring matter, and each 
impression is made by the dir<lCt agency of light; photo· 
lithography. in which the transfer is made on stone by 
m(>ans of gelatin; photo-zincogr&phy, which differs from 
the last by using zinc instead of stone; photo.galvanogra. 
phy, in which a sheet of gelatin-with the parts not acted 
on by light swdlen by water-is m&de to serve as a basis of 
electrotyping; Wood bUIytype, in which a sheet of gelatin­
with the parts unacted on by light washed away-is used 
as a means of obtainini,by hydraulic preasure, a metal meld. 
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Thill mold is filled for every impression with gelatin con 
taining coloring matter, and the print is really an embossing, 
so to speak, of eolored gelatin on the paper. From the im­
pression on the metal-which ill an alloy of zinc and anti­
mony-these types are printed on prepared paper, by a small 
hand press resembling the printing press. 

In 1855 M. Poitevin, a French engineer, discover(>d that 
bichromatized gelatin, acted on by light, had the properties 
of a lithographic stone, and might be used as such. Since 
the parts on which the light has acted are impervicus to 
water, upon moistening the plate some of it will be dry, 
some wet; and where light partially acted, it will be part dry 
and part wet. Now, as oil and water repel each other, by 
putting grease upon this plate, it will adhere entirely to the 
dry parts-those which were exposed to light,-partially to 
those under partial light, and not at all where it took up 
moisture. And now, by rolling over this plate a cylinder 
of lithographer's ink, the plate is ready to make a lithogra­
phic print. This idea, with modifications in its mode of ap­
plication, has its representatives in various processes now 
employed. Among these we will briefly notice only two. 

Mr. Joseph Albert, court photographer of Munich, has 
shown great ingennity in perlecting what is now called the 
Albertype process. He commenced in 1868; and after nu­
mArous experiments for fixing, to the plate on which it is 
spread, the film of gelatin from which· the pictures are 
printed, the happy thought occurred to him to use the sensi­
tive qualities of the chromic gelatin itself for a cement. He 
consequently used a plate of glass, spread upon it a coating 
of gelatin, then-while the front surface was protected by 
an underlayer-exposed the back or glass surface to light. 
which rendered it in'>oluble; and hence adhesive to the 
plate in presence of water. He hardened the sensitive surface 
by chrome alum, chlorine water, and othcr coagulating so­
lutions; and to make it as tough and hard as possible, he 
spread several films one upon another, hardening each in its 
turn till he had made a sensitive plate so hard and durable 
that thousands of impressions could be printed from one 
plate. For printing the impression transferred under a 
negative, he uses a lithographic press and the ink com­
monly made to accompany it. After this, no washing, 
toning. etc., is necessary, but the picture is complete when 
it leaves the press. Any kind of paper and any colored ink 
may be used; titles, descriptions, dates, etc., can be printed 
at the same impression; and one negati ve can be stereotyped 
ad infinitum. The Photo-Plate Printing Company, of 
New York, and the Albertype Printing Company, of Bos· 
ton, are sole proprietors of this patent. 

In the heliotype process, some perfectly flat surface is 
first coated over with wax; upon this is then poured a hot 
solution of gelatin, after which bichromate of potassa is 
added, then burnt alum or tannin, to make the surface fine 
and durable. After it has hardened, the sheet is stripped 
off and set up in an achromatic chamber to dry. Then the 
wax is removed, and the sheets are ready for the reception 
of light under the ordinary photographic negative in the or­
dinary photograph printing frame. The sheet of gelatin is 
then forced by pressure under water upon a flat plate of 
metal; and when the water has been pressed out, it is ready 
for printing in any ordinary printing press. Several thick­
nesses of ink are used, and for the deepest shades a little oil 
is added. which will adhere only to the deep!'r shadows. 
The plate must be kept moist in printing; and if moistened 
with colored water or Indian ink,a picture resembling a Rem· 
brandt or Indian ink picture can be obtained. • 

These two processes, with that of the Woodburytype briefly 
mentioned above, have lately been used with great profit and 
satisfaction by Mr. Al(>x. Agassiz and others, for represent­
ing natural history specimens, in the Illustrated Catalogues 
of the Museum of Comparative Z<lology,Zoological Results of 
the Hassler Expedition, etc. The negatives of these plates 
were all taken by Mr. A. Lowell, as they are ordinarily made 
for silver prints. By each of these processes very satisfac· 
tory results were secured, as well in regard to expense and 
correctness of plates as in their general execution. And the 
prospect is cheeringly encouraging that, ere long. Natural 
Science will find in photography one of her most profitable 
allies. The expense of plates :representing results of the 
naturalist's investigations bas long been a serious hindrance 
to the advancement of Science; for a correct figure is often 
more expressive and instructive than pages of verbal de· 
scription. By these methods, the cost of a quarto plate, in­
cluding paper, mounting, lettering, etc., and exclusive of 
the negative, is only ten or fifteen cents per copy; and this 
il! ha.rdly more than the mere cost of lithographic press 
work, to say nothing of the artist's drawings on stone. The 
Woodburytype is a little more: expen'>ive and cumbersome 
than the other two, because, on aecount of the method of 
preparing the plate from which the impression is taken, it 
must be mounted for protection. Notwithstanding this, it 
will not preclude its US6, for its pictures have a remarkable 
resemblance to good silver prints, with all their brilliancy 
and sharpness. 

Another very important advantage those methods have 
over lithography is in their greater accuracy. By them the 
original sketches of investigators can doubtless be repro­
duced, and <, subsequent observers will be betteT able to 
judge of what has actually been seen, and not of what has 
actually been added by the pencil of the artist who copies 
original drawings on stone." Mr. Agassiz finds it less trouble 
and expense to employ the carbon processes, even when it 
necessitates occasional visits to New York and Philadelphia, 
than to superintf>n<1, in the Museum itself, the lithographic 
plates. Af'ain, Mr. Agassiz says: .. On account of time re­
quired to complete a large number of plates, either as en­
graviqa or lithographs, it would be utterly impOlilible to 
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issue so great a number of plates within the period required I seen Mr. Hale:1I entertaining storr of the "Bri�k Moon," 
for permanent photographs." From a lithographic plate I which was proJected into space Wlth such velOCity that it 
only about 500 good impressions can be taken, but here they never returned 00 �he earth. Many mor� of our readers, no 
can be made by thousands. It will also be of great a

.
d- , doubt,. h

ave experienced .some of the d�fficulties of leaving 
vantage in copying plates from monographs, or valuable PIC- a movlllg bod�, as, for lllBtance, a car . bec�use, a� we ex-

f k· d which D�e out of print or otherwise inac- . plained some time ago, the car had put them III motlOn, and tures 0 any In - . . .  h' b' d h d b k . . 
'bl so there was a lIabilIty of t elf elng as e ac agalll VI-eSSI e. 

• I... olently if they attemped to jump directly from the rear of a 

IIIPROVEDNTS AT THE MOUTH OF THE MISSISSIPPl. 

The long discussion relative to the most practicable method 
of improving' the mouth of the MissiSSippi, so as to rendpr 
the sl\me passable to vessels of deep dratt and thus to open 
the river ports to direct ocean traffic, was virtually termi­
Diloted by the granting of an appropriation by tbe last Con­

gress, for the construction of a system of je.ties at one of 
the passes through which the stream enters the Gulf. The 
plans involving canals, which have been strenuously advo­
cated by many eminent !lngineers, are therefore fo� the 
time at least set aside,and to Captain J. L. Eads, an engmeer 
now widely celebrated for his successful construction of the 
St. Louis bridge, has been entrusted the task of causing the 
mighty current of the Father of 'Vaters literally to undo its 
own work and to break down the barrier which itself hes 
created. 

The Delta of the Mississippi is formed of narrow strips 
of land, mostly low lying banks, through which the river 
winds until it makes its exit to the Gulf by a number of 
narrow passes. In some of these channels, previous attempts 
have been made to deepen them by dredging, with but par­
tial success, however, as a single flood has been known to 
carry down sufficient sediment to fill them to their original 
depth j and the current beeides, emptying into tbe open 
water at the mouths, speedily left at that point bars of blue 
clay, surmountable only by light draft ships. The gist �f 
Captain Eads' plan will now ba readily apprehended when It 
is regarded as shifting the point of depo'!it of these barriers 
from the shoal water at the entrance of one pass, out into 
the deep water where filling up by natural causes is im­
possible. By this means the river current is to be made to 
cut out and scour its own channel across the present bar. 
To do this, it is obvious that the banks of the pass must be 
extended, so as to lead the stream far enough out; another 
section of conduit., as it were must, be added, and this is now 
to be formed of the submarine dyketl or jetties. 

The materials of which these structures are to be composed 
are willow twigs bound in bundles, termed by engineers 
" fascines," eight or ten f-eet in length and about as many 
inches in diameter. A large number of fascines at a time 
will be lashed together to form rafts, the first of which will 
be from seventy-fl.ve to two thousand feet in width, the 
largest rafts being sunk in the deepest water. The rafts 
will next be to",ed to the proper point, there loaded with 
stones, and submerged,and thus the work will continue, one 
raft being sunk above another until the surface is reache�. 
Elch line of rafts will be narrower than the one below It 
until the upper course will not be more than ten feet wi Ie. 
The two walls which will thus be constructed will be pro­
longations of the banks,and between them will fo�m a chan­
nel with sloping sides. In the course of time, the mterstices 
of twigs and stonel!l will fill with sand and mud, so that 
eventually two solid submarine levees will be produced. 
Very little pile work, it is l!Iaid, will be required excflpt per­
haps at the head of South Pass, which is the outlet at which 
the jetties are to be bnilt, in order to provide for the proper 
relYulation of the volume of water in the new channel at 
va�ious stages of the river. 

Captain Eads has already begun his surveys, in which 
work, together with the making of the ne.cessary contracts 
for materials, labor, etc., the summer Will be consumed. 
The first raft,it is expected, will be sunk by the beginning of 
October next. 

•••• • 

KOTION ON A 1I0VING BODY. 

For the last few months we have been receiving queries 
from all sections of the country, l!Iomething like the follow­
inlY: .. If a train is moving at the rate of sixty miles an 
h;ur, and a cannon on tbe train is fired, giving the shot a 
velocity of sixty miles an hour, will it leave the train, or 
jnst drop down at the mouth of the gun?" 'Ve have once 
or twice attempted to explain the matter in our correspon­
dence columns. but our remarks seem either to have been 
overlooked or misunderstood, and we must try once more 
to stop this stream of inquiries by satisfying the inquirers. 
Our remarks may also be useful in giving some of our read­
ers m lre correct idea9 about rest and motion than they pos­
sess at present. 

The dwellers on the surface of the earth are carried 
through space so smoothly that many of them doubtless for­
get tha.t the earth is revolving on its axis with a velocity, at 
the surface, of more than 1,000 miles an hour, and moving 
in its orbit at the enormous speed of about 68,000 miles an 
hour. They know, howevAr, that they can set up a target 
on the surface of the earth, and pierce it with a "bot that 
has much less than the velocity of the earth, whether the 
shot be fired in the direction in which the earth is moving 
or the contrary. It is easy to see, then, that if a ship or 
train is put in uniform motion, and the same experiment is 
tried, it will give a Similar result. The reason, too, must ?e 
obvious after a moment's rellection. Everything on tbe ship 
or train being carried along with it, an addltional velocity 
will evidently move it away from the posItion that it form­
erly occupied, to some other position on the moving body. 

Thia disposes of the first part of the question, and now 
we will consider what is necessary, in order to make a body 
leave the ship or train. Probably some of our readers have 

train moving at high speed. Now of course the train is not 
going to be more considerate of the shot in a cannon than it 
is of a human passenger, so that, unlells the powder drives 
it back faster than the train is moving forward, it will not 
leave the gun. It is scarcely necessary for us to say that 
the case supposed by our correspondents is a purely imagin­
ary one, since a train or a ship does not move with perfectly 
uniform velocity, and neither does a shot from a cannon. 
Considered in this light, the subject is of no practical 1m­
portancp, and our only reason for referring to it in this prom­
inent manner is to call attention to the principles involved, 
which are both interesting and useful. We do not propose 
to discuss this question of the cannon and the train any fur­
ther, and beg that our readers will send us no more commu­
nications on the subject, as we have not room even for 
all the valuable and instructive letters that we are constant. 
ly receiving. 

------------�.�,�.�,�.-------------
WHAT IS THE CAUSE OF TmES1 

There are occasional fallacies which, in some mysterious 
way, gain credenlle in the minds of men till.

they finally be­
come aCGepted as unrluestioned facts. Among these may be 
mentioned the oft-repeated proverb: "It is always darkest 
just before day," and the commonly accepted explanation of 
the rising of light bodies in a denser medium. It is not true 
that smoke, heated air, balloons, etc., rise because of their 
lightness, and then the air rushes in to take their place; but 
the air, being heavier, seeks by gravity the lowe-st place, and 
in so doing crowds up the lillhter bodies. Water is said to 
contract down to a few degrees of the freezing point, and 
then to expand in changing to ice; but it is probable that 
the molecules are drawing closer to one another all the time, 
and that the apparent expansion is because the crystals of 
ice do not fit together exactly, and hence leave between 
them interstices filled with air, and thu!! occupy more space. 

And it ill quite possible, if not probable, that the common 
explanation of tides furnishes still another illustration. 
With sufficient credulity, the explained cause of the tide on 
the mo:m's side of the earth may be accepted as somewhat 
satisfaetory: but tbere is room for reasonable doubt as re­
gards that of the tide opposite the moon. This luminary is 
sald,in tbe first case, to draw the water away from the earth, 
and in the second, to draw the earth away from the water. 
This is considered possible beclluse the nearer object will be 
influenced more by the moon's attraction than the more dis­
tant object, and tbis differen ce of attractive force, as exerted 
on the stable earth and the unstable water, is said to pro 
duce the tides as we observe them. Attraction varies in­
versely as the square of the dlstance. If we represent the 
force with which the moon draws the earth by ten, the force 
with which it attracts the water on the opposite side of the 
earth will be about nine and two thirds. This latter force is 
not diminished by tbe intervening earth, and tends to draw 
the water toward thEl moon. The earth, by its attraction, 
holds the water to its surface, and its influence is not less­
ened when tbe moon acts upon it. As both these forces tend 
to draw the watflr opposite the moon toward that luminary, 
we would reasonably aspect a low, rather than a high, tide at 
that point. It is said that the water remains behind by its 
inertia. But as the moon acts constantly upon t'.le earth,and 
gradually upon any one point of its surface, the inertia of the 
water would be overcome at least as soon as that of the solid 
eartb, and probably sooner, asthe water is more free to yield 
t:> the influence of attraction. 

Again, the theory rests on the supposition that the at­
traction of the moon gives the earth a daily motion toward 
itself; but this cannot be strictly true, for, if so, the earth 
and moon would be continually approaching each other, and 
we would live in constant fear of a collision, whereas they 
maintain a uniform mean distance between them. In opposi­
tion to this,it is argued that the deviations from the tangential 
motion of the earth in its orbit are precisely those which 
the earth would move through if falling toward the attract­
ing body unaffected by any other impulse. Whether this is 
satisfactory, each must decide for himself. 

The sun also exelts upon the earth an influence tending to 
produce tides, which is about two fifths as great as that 
exerted by the moon. The sun's real attraction, of 
course, is much greater than tbe moon's, but, on ac­
count of its greater distance, the difference between its in­
fluence on the earth and on its aqueous envelope is less. 
From the sun's influence, we would expect a tide to follow 
th3 sun, as one is said to follow the moon, and differ from it 
only in being smaller; and when tbe sun and moon are in 
quadrature, we shonld expect, according to theory,that there 
would be four tides in a day: two caused by the moon and 
two by tbe sun, whose major axes would be at rigbt angles 
to each other. When the sun and moon are in conjunction, 
we have the highest tides, because both act togetber and in 
the same direction. When they are in opposition, we should 
expect the lowest tideL!! because tbey act in opposite directions 
and each tends to counteract the effect of the otber. But in 
fact this combination also appears to produce spring tides. 

If the tidal wave is caused by the moon, and follows her 
as L!!he apparently makes a complete cIrcuit of tbe t'arth in 
about 25 hours, it mnst travel at the rate of one thousand 
miles per hour, and this is hardly reconcilable with its mild­
ness and harmlessness in dashing upon the shore, nor wit� 
Mr. Airl's law for the velocity of iidal waves, which makes 

it the" same as that which a free body would acquire by 
falling from rest, under the action of gravity, through a 
space equal to one half the depth of the water." The 
Pacific Ocean is estimated to average 440 fathoms in depth, 
and according to this rnle the velocity would be less tban 
200 miles per hour; or, by a sli(l'ht cbange in its application, 
the rule would make the average depth of water over the 
whole surface of the e8rth more than twelve miles. Tbe 
tidal thbory supposes the anomalous condition of an inter. 
rupted ocean enveloping the whole globe. Again, if the 
moon or sun causes the tide, we would expect an observable 
uniformity in the direction and velocity of the tidal wave 
from the eastern borders oC the Atlantic and Pacific Oceans to 
their western borders; but on the contrary,it is acknowledged 
by orthodox believers in the lunar and solar cause of tides 
that we have little or no clue to the course or rate of travel 
of the ocean tide. Even for the NOI'th Atlantic, wbich is 
constantly alive with commerce, no connection has yet been 
discovered between tides of the opposite coaSlS. 

The tide on either side of the earth does not rise on the 
vertical between the earth and the attracting body, but, under 
favorable circumstances, about three hours behind it; and 
when these are not favorable, the retardation may be almost 
indefinitely prolonged. The reason of this is said to be that 
the inertia and friction of the water, and other causes. pre­
vent its rapid change of form; and although the elevating 
forca is greatest under the vertical, it still continues to act 
in the Bame direction, and with but little diminution of force, 
for some hours after the passage of the moon. But, strange 
to say, when the influences of the sun and moon are combined 
to overcome this friction and inertia, the interval between 
the meridian passages of these luminaries and the spring 
tide is longest of all. The retardation so varies with the 
depth of the sea, fOmI of the basin, interruption of the land, 
etc., that confessedly no regular progressive movement of 
the tide wave can take place except in the unfrequented 
Southern Ocean. This, together with the acknowledged 
want of observed connection between the tides on the oppo­
site coasts of ihe North Atlantic--though here subject to ocm. 
stant inspection-leads to the conclusion that the belief, reo 
specting the movement of the tidal wave around the earth 
from east to west, is based on conjecture rather than posi­
tive demonstration. On the other hand, there are some rea­
sons for the supposition that this wave moves in the opposite 
direction Mr. John Wise, who suggests some of the ob. 
jections mentioned above, claims that it moves from west to 
east, and is due to the action of the eartb's centrifugal force, 
just all water is thrown forward on the surface of a rapidly 
revolving grindstone. In subl!ltantiation of this, he says' 
"The first authenticated records we have of this centrifugal 
wave rolling round the earth, from wel!lt to east, are given in 
the log of the clipper ship Sovereign of the Seas, in her reo 
markably short passage of eighty-three days from the Sand. 
wich Islands to New York, in 1853, in accord8nce with 
Maury's chart furnished by our government. This ship 
made 16t kno!s an hour in her easting for four consecutive 
days while ridingtbis great centrifugal wave in her doubling 
of Cape Horn. And in tbe same year, by the I!IIlme directions, 
the sailing ship Flying Scud made equally good castings,and 
made as much as 449 miles in ont'! day, taking advantage of 
this fact of the great tidal wave." These I!Itatements would 
seem to necessitate the progressive movement of the water 
as well as the wave, for their explanation. But it is gener­
ally held that the water itself has little or no real forward 
motion. 

Mr. Wise also clalml!l that there are not two distinct daily 
tides in the Southern Ocean, nor at all intertropical points; 
and that where two appear, they are due to gurgitation and 
regurgitation of the water, occasioned by its forcible contact 
with the shoreB between which it oscillates, and may be in­
fluenced by the fact that the equator of the earth is an ellipse 
and not a perfect circle. He assigns, as the cause of their 
regularity, what Herbert Spencer calls the rhytbm of motion, 
and tlays: "They have their elucidation in, and are �ani­
festly referable to, that harmonious pnlsa tion of Nature w bich 
exhibits itself in the tbrobbing of the heart, in the motion 
olthe blood, the vibration of sound, the 'nodding' of the 
poles of the earth, in all mechanical movements, and in the 
measured cadence of the waterfalJ as it rises and falls in its 
musical rhytbms. " 

That most of the objections cited herein have their stereo­
typed answers is not denied. But it will doubtless be con­
ceded that there is some reasonable doubt as to their correct. 
ness, and that strict science, which rests on facts and not on 
theories, would not be injured by a careful revision of tbis 
whole question. With this end in ,"iew, we close our re 
marks as we began, with the honest query: What is the 
cause of tides? 

Cambridge, Mass. S. H. TROWBRIDGE. 
.Ie . 

CoughIng. 
The best method of easing a cough is to resist it with all 

tbe force of will possible, until the accumulation of pblegm 
becomes greater; tben tbere is sometbing to cough against, 
and it comes up very much easier and with half the cough­
ing. A great deal of hacking, and hemming, and coughing 
in invalids is purely nervous, or the result of mere habit, as 
is shown by the frequency with which it occurs while the 
patient is thinking about it, and itll comparative rarity when 
he is so much engaged tbat there is no time to think, or 
when the attention is impelJed in anotber direction. 

••••• 

A GELAT1NOt"S substance frequently forms in sponges 
after prolonged use in water. A weak solution of perman­
ganate of potal!lsa will remove it. The brown stain caused 
by the chemical can be got rid of by soakin&, in very dilute 
muriatic acid. 
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Tbe New York Tribune DuUdln". 
On Apri\ 10, tbe 34th anniversary of its commencement, 

the New York Tribune opened the doors of its new offices 

to tbe public. The structure is of great higbt and immense 

solidity, and is built of brick laid in cement, with dressings 

of stone and granite. The finial on the clock tower is 260 

f .. et above th � sidewalk , surmounting a building containing 

sub.cellar, basement, nine stori�s, and attic. The walls of 

tbe lower portion , sustaining the great weight of the mason­
ry, are 5 feet 2 inchps to 6 feet thick. The buil ding is 

claimed to be absolutely fireproof. No wood is used in its 

construCtion, except for flOOfings, doors, Ilnd window frames ; 

and the wooden floofS afe mere plankings l,lid over solid ce­

ment. No iron pillars are used , masonry being employed on 

each floor to carry tbe superstructure. The floors are 

ingenious ly constructed, being flat archeR of hollow con­
crete blocks, resting at tbe ends on flanged iron beams ; 

tbey are made of pl aster of Paris, coke dust, and the 
hydraulic lime of Teil . When the whole building is 
complete, it will certainly be an exceedingly handsome 

and commodious structure . 

J tittdifit !tutritau. 
A CURIOUS OCULA.1l. ILLUSION. 

It is generally believed tbat the minute strire which ap­
pear upon dilltoms, under the microscope, ard in reality an 
assemblage of hexagons, as the strire resolve themselves into 
an assl'mblage of such figures wben subjected to bigber 
magnifying po wers. M. Nachet, the celebrated French mi­
croscopist, de�cribes, in a recent number of La Nature, an 
odd optical illusion whicb, he states, accounts for 'he figures 
on the diatoms appearing u.s hexagons, when, in reality, they 
are spherical in shape. 

The reader can see for b imself, from the diagrams given 
herewith, tbat M. Nachet's conclusion is without doubt cor­
rect. Tbe large circular dots in Fig. 1 are drawn as nearly 
as possible in positions similar to those of the supposed hexa-

Fig. 1 
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is effected by gradually adding a slight excess of carbonate 
of baryta to the liquid, slightly heated, but not so as to ex­
ceed 50· to 60· Fah. It is complete when a further addition 
of carbonate occasions no effervescence, and does not become 
covered with peroxide of iron. Pure sulphate of nickel 
then remains in solution. It is separated from the precipi­
tat.e by filtration , and the filtrate is evaporated till a pellicle 
appears on the surface, when it is set aside to crystallize.­
X. ...4. . l'erreil. 

• ••• • 
A. Varnl8b "rom Vulcanized Rubber. 

The following description of a method of making a varnish 
from vulcanized rubber is taken from the Monite1lr IOOm­
triel Belge. In answering questions relating to the dissolu­

tion of vulcanized caoutchouc, we have repeatedly doubt­
ed the possibility of so doing. The present process, 
however, �eemingly includes burning out the s¥lphur, 
etc. , and then dissolving the residue. If any of our 
readers practically test the re cipe, we should be glad t? 
learn the result . 

A Hoe web press is already at work in tbe new press 
room, and has a capacity of 16.000 complete copies per 
hour. The composing room is fitted up for one hundred 
compositors, and tbe editorial and other offices are in­
tended to be models of comfort and convenience. Speak· 
ing tubes are used for int"rcommunication, and pneuma­
tic tubes convey papers and document>! between the ed­
itors' room, the counting room, and the composing room ;  

. •••••••••••• : ... 
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The fragments of vulcadzed rubber are deposited in a 
deep earthenware pot, which is closed by a tightly fit­
ting cover and deposited on burning coals for about five 
minutes. During this period care must be taken not to 
open the vessel, as the vapor is highly inflammable. On 
removal, the mass is examined by pushing a wire into it 
to see that it is uniformly melted ; and if this be the (,-8se, 
it is at once poured out into a large, well greased, shal-

and the elevators and heating and ventilating apparatull 
are all of the most modern design. The pneumatic 
tubes are operated by a blower placed in the basement 
of the building, similarly to those in the Western Union 
offices, an illustration of which we recently published. 

• •••• 

SMITH'S IMPROVED WHIFFLETREE HOOK. 

This is a simple device for attaching the trace to the whif­
fletree, and consists of a pair of sister hooks, wbich are ar­
ranged to open to receive the trace, aAd which, wben closed, 
prevent the trace from becoming accidentally detached under 
any circumstances . 

Fig. 1, in the engraving, shows the hooks closed, and Fig. 
: ,the same open. A is the ferrule, which is securl'd to the 

whiffietree in the usual manner. The lower balf, B, of 
the hook is in one piece with the ferrule, and has a down­
ward projecting lug on the end, as shown. Tbe upper hal f, 
C, is pivoted sidewise to the lower half, bllt IS bent in oppo-

l'ij.l 
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Fig. 2 
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gons on a very beautiful diatom, called pleuro8igma angula­
tao If the figure be looked at for a m oment, especially 
through the eyelashes, that is, with the eyes nearly closed, 
the circles will instantly appear as hexagons. This effect is 
all the more striking in Fig. 2, which is the same reduced by 
photo.engraving. Fig. 3 is a negative reproduction of Fig. 
2, by the same process. The curious effect of irradiation is 
noticeable by comparing the last two diagrams, the white 
circles, though of exactly the same size, appearing much the 
larger. 

• .•. 8 
Pure sulpbate or Nickel. 

The salts of nickel employed in the electro-deposition of 
that metal are prepared from commercial nickel, wbich is an 
alloy of nickel, copper, and iron, with traces of arsenic, con­
taining from 40 to !lO pt'r cent of actual nickel. The author's 
process consists of four operationlil : Solution of the crude 
metal in acids ; precipitation of the copper by iron ; peroxida­
tion of tbe iron, and con version of the metals into sulphates ; 
precipitation of the iron by carbonate of baryta, and crystali­

site direction to the latter. Both IJll.rts are recessed at their , za�ion of the sulphate of nickel. The nickel is first dissolved 

overlapping front portions, to form, when together, as in ! in seven to eight times its weight of aqua regia ; the solution 

Fig. 1, an eye for the ring of the trace. In attaching the is evaporat�d almost to dryness ; the residue is re·dissolved 

latter, the eye is first placed over tbe part, B, and carried in water. using about five times the weight of the nickel 

back to the rear ; tbe upper part is then brought down, and employed . A little arseniate of iron remains insoluble, and 

the trace pushed forward over both. is removed by filtration. Metallic iron, preferably swall 

'1 his device, ·the inven tor informs ns, ball given general nails, is introduced into the hot liquid, to about the weight 

satisfaction wherever used. It offers no open hook in which of the nickel employed. It is stirred from time to time to 

the reins are apt to get caught, and yet allows of the attach- detach the copper from the iron. As soon as a piece of bright 

ing or detaching of the traces in th., shortest possible time. iron, introduced into the liquid, is no longer coated with cop· 

It certainly is a very simple and ingenious appliance for the per, this process is complete. The whole is thrown on a 

purpose intended. filter, and washed repeatedly. Tbe copper is then collected 

Patented through the Scientific American Patent Agency, by sifting it under water, in a sieve coarse enough to let 

February 16, 1875. For further particulars relative to sale pass the coppery metallic powder, but retain the iron. The 

of entire right, or with regard to manufacturing on royalty, copper is dried, and is then marketable. The filtrate now 

address the inventor, ' Mr. O. J. Smith, Wauwatosa, Milwau- contains merely nickel and iron. The latter is peroxidized, 
kee connty, Wis. either by a current of chlorine, or by treatment with nitric 

• ••• • acid. Sulphuric acid at 66· Baume is then added, in the pro-
Con8umptlon of Wood In France. portion of 2 parts to 1 of nickel employed, and the whole is 

The Independence Belge gives some curious !tatilltics re- evaporated to d ryness to expel nitric and hydrochloric acids. 
lative to the consumption of wood in France. A large quan- The dry residue is re-dissolved in water, a part sometimes 
tity of soft wood is used for making toys, and to give an idea remaining insoluble, consisting of sub-sulphate of iron. 
of the magnitude of this trade it will be sufficient to take From the solution the iron is thrown down by mb&ns of car­
one article alone, children's drums, of which in Paris alone bonate of baryta (artificial precipitated). This carbonate 
200,000 are sold every month. The total number made an- separates the iron as sesquioxlde, and forms at the same 
nually in France is estimated at SO,ooo,Ooo, while a coneid- time insoluble sulphate of baryta, without acting upon the 
erable quantity of wood must be consumed to supply 60,000,- sulphate of nickel. The last traces of arsenic are thrown 
000 drumsticks down along with the sesquioxide of iron The precipitation 

low tin pan, and left to cool. When hard, it is broken 
into small pieces, placed in a bottle with benzole or rec­
tified essence of turpentine, and there thoroughly shaken 
and stirred. 

The dissolution then takes place, and after a brief rest 
the clear liquor which forms the varnish is decanted from 
the impurities which settl e at the bottom . 

• ••• •  

STOCKLEY'S IMPROVED ANTI-PRIMER • 
Hundreds of our readers have to complain of inefficient 

working done by steam engines, and of damage to cylinders 
�in the bore and to the beads) and pistons, all being caused 
by water working over into the engines in the steam. Dry 
steam is an absolute necessity to tbe engineer who desires to 
work economically, both in consumption of fuel and wear of 
his machinery. 

Mr. J. Stockley, an engineer employed in the Wallsend 
coal dif;trict, England , has invented an appliance for secur­
ing dryness of steam , and it has . we are informed. been al­
ready -applied to several marine engines with marked success 

A fixed case or pipe, C D, is put on the boiler, as shown . 
The steam from the dome enters the casing, as shown, and 

the theory is that tbe helix within C causes the steam to as­
sume a whirl ing motion, by which the water is expelled by 
centrifugal force, and falls down D into the boiler, while tbe 
now dry flteam, pursuing the course shown by the arrows, 
rises and escapes through the stop valve above. The action 
will, we think, be readily understood. Flap valves, to pre­
vent the water rising, are inserted in the pipe, C D. This 
i nvention appears to hRve given excellent results in practice, 
and it is no doubt designed on sound principles. 

. ... . 
An Excur810n to tbe Mediterranean. 

The memorable cruise of the Quaker City, so comically de­
scribed in Mark Twain's " Innocents Abroad," is to be re­
peated ; and those who have wished to " do "  Europe, after 
the manner recounted by that genial bumorist, will this suw­
mer be offered an excellent opportunity for so doing. Mr. 
George F. Duncan, himself one of the original Quaker City 
travelers, proposes to charter a steamer and secure about 100 
passengers, whom he will conduct to nearly every po:nt of in­
terest in the Mediterranean. The ship will sail on about the 
1st of June, and the cruise. which includes visits to the Holy 
Land , Egypt, etc., besides affording abundant time for ram­
bles inland on the Continent, will terminate with the arrival of 
the travelers back in N ew York on about the 10th of N ovem­
ber. 'rhe cost of the trip will be $1,500 currency for each 
passenger. 

This is an excellent ohance � to see a large amount of the 
world for little money. The reader will find further parti­
culars in the advertisement on another page 
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WHIl'PLE'S IIIPROVED CLOTHES DRYER. 

The device illustrated herewith will doubtless meet a 
ready welcome from laundresses, inasmuch as it tends to 
obviate the use of the stationary clothes line. Instead of the 
clothes being carried out to the line and there 8ecured, re­
quiring the person to emerge from a warm room,often into cold 
and blowy weather at the risk of incurring illness, the gar­
ments, through the present invention, are secured to lines on 
a simple frame, which last is then transported bodily out of 
doors, and set up-an operation requiring but a few se­
conds. The wooden frames, 5* feet high by 4 feet wide, 

are neatly strung with metallic line, the total length of the 
latter being about one hundred feet. At the upper left hand 
corner, as shown in the engraving, a hinge joins the two 
frames, but in such a manner as to admit of their lower 
portions being thrown outward, as represented. The other 
upper corner is provided with a recessed hinge and set screw, 
as shown at A. and is enlarged btl'ow. the recess of the 
hinge allowing of the entrance of the !Shank of the screw 
and the consequent joining or loosening of the parts as de­
sired. 

When set up, the clothes, after being wrung out, are 
attached, and the entire device is then carried to the drying 
ground and left there until the clothes are dry. This is of 
much convenience, since it allows of the transporting of frozen 
garments directly to the fire without requiring their being 
torn loose from the lines at the risk of injuriBg them, and ad­
mits of the clothes being carried immediately to shelter in 
case of a sudden shower. . 

The apparatus is readily converted into an ordinary clothes 
holtle by loosening the screw, A, and securing the hinge, 
which joins the left hand corner of one frame to the right 
hand lower corner of the other. 

For further particulars, address the manufacturer, Mr. D. 
B. Chapman, New London. Conn 

• ••• • 

The Becent Lice-Savin" Dre •• Trial In Enerland. 

We mentioned recently the remarkable performance of 
Captain Paul Boyton in making his way to land after having 
jumped overboard from the steamship Queen, while that 
vessel was yet two and a half miles distant from Cape Clear, 
through the support of a life-preserving dress, to exhibit 
which was the object of his transatlantic voyage. A storm 
arising, the efficiency of the im-ention was put to a severer 
test than the wearer contemplated ; but though he was kept 
in the water some seven hours, during which period he trav­
eled thirty miles, Captain Boyton reached shore in safety, 
and this despite a terrible buffeting from the breakers. 

Since his arrival in England, Boyton has given several ex­
hibitions of the life-preserving capabilities of his dress in 
the Thames river, attracting large crowds of people, as WQll 
as the examination of the Royal Humane and other societies 

The latest te�t to which the invention has been subjected 
is certainly 1\ crucial one ; and &lthough its wearer failed to 
accomplish completely the task which he had set himself, 
sufficient. nevertheless, was done to warrant the pronounc­
ing this device to be certainly one of the most efficient of 
life-preserving apparatus yet produced. Captain Boyton 
undertook to float from Dover to Boulogne, crossing the En­
glish Channel and accomplishing a distance of over fi tty 
miles, within one day. The darkness of the night and in­
clemency of the weather. coll.pled with an error on the part 
of his pilot in not directing him a straight course, prevented 
the fulfllment of the undertaking ;  hut as it was, the swim­
mer, after remaining in the water fifteen hours and reach 
ing a point within eight miles .of his destination, emerged 
with clothes dry, temperature of body lowered but one de­
gree, pulse at eighty, and fully capable, according to medi­
cal opinion, of remaining afloat at least six hours longer. A 
repetition of the effort will undoubtedly bring success, 
though to all practical pnrposes the same has already been 
achieved. The credit, however, must in no slight measure 
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b e  awarded to Captam Boyton's powers o f  endUl'ance, a s  it is 
evident that, while the dress furnished buoyancy for the pe­
riod above named, it had nothing to do with the rapid pro­
pulsion of the individual over the water. 

We notice that several of our contemporaries fall into the 
mistake that the invention is a very recent one. This is not 
the fact, since it is nearly six years ago that it was patented 
through this agency, by its inventor, Mr. C. S. Merriman, 
both in the United States and in most of the foreign coun­
tries. In our issue of January 14, 1871, a fully illustrated 
description of the device appeared, together with an account 
of its success ful exhibition off the Battery in this city. 

The efficiency .of the invAntion now being proved,it remains 
to see how long belore the steamship companies will defer 
its adoption. The objection of occupying valuable space 
cannot be urged against i;, ina.;much as it can be folded 
into the compass of an ordinary overcoat ; nor is its cost,pro­
bably, to be compared with that of much more common and 
more elaborate life-preserving apparatus. \Vith the record 
of its qualities now well known, it certainly appears that 
the knowledge of such a means of safety being on board 
would do much to lessen the terrors of the sea to the 
traveling public, and at the same time, as a necessary con­
sequence, to increase the receipts of s�eamship lines . 

• ••• • 

IIIPROVED ELECTRIC LAl'lP LIGHTER. 

The lamp-lighting device shown in our illustration is 
called " the electro-catalytic lamp lighter, and is brought 
out by Messrs. Voisin & Dronier, of Paris, France. It re­
sembles, in its general features, the well known Dilbereiner 
apparatus, in which hydrogen gas is used to heat platinum 
sponge. In this case, the igniting material is a thin plati­
num wire, hea�ed to glowing by an electric current passing 
through it, and thus igniting a wick, the lower part of wbich 
is immersed in benzine which continues to burn until extin­
grushed. Fig. 1 shows the apparatus in sectional side eleva­
tion, ann Fig. 2 shows the igniting wire in its actual size. 

The glass vessel, b, is placed in an inclosing casing or box, 
and is provided with a galvanic element attached to the de­
tachable top, the long carbons, c, reaching down into a solu­
tion of bichromate of potassa and diluted sulphuric acid, 
which fills the vessel , b, up to a certaln point. A zinc plate, 
d, is suspended between the carbons by a sliding spring­
acted rod, e. guided in a perforation at the top, and depressed 
by a button at its upper end ; so that, when depressed, the 
zinc plate is immersed in the solution till it comes in contact 
with a lateral carbon connecting stop, f. At the under side 
of the lid o f  the vessel are applied two parallel coJliler wir .. s, 
g, in contact with the sliding rod and the carbons, for trans. 
mitting the electric current (produced by the immersion of 
the zinc) to the ignHer at the ootside tSf the casing. 

The igniter (Fig. 2) is composed of two copper tubes, 
h h, placed on the ends of the wires, g. The copper tubes 
are laterally connected by an inslllated brace sleeve, j, and 
have, at their front end, small rods, t, which approllch each 
other. These small rods are connected by the spiral plati­
num wire, k, which is protected against injury by a perfora­
ted guard piece, l, attached to the lid and extended over the 
igniter. The length and resistance of the platinum wire 

o 

have to be determined in proportion to the galvanic element , 
and if the wire is of proper length, it will be heated brightly 
when only one fourth of a sqllare blch of the zinc is im­
mersed in the solution. The lamp, :d, which is filled with 

275 
vanic e:ements allow about 15,000 before renewal is re­
quired. 

• .•. e 
A NEW LOCKUfG BOLT. 

In the annexed engraving we illustrat(l a new and simple 
locking bolt, such as is used for connecting fish plates with 
railroad rails, irons of railroad bridges, and for like pur­
poses. The novel feature is a mortise made near the outer 
end of the bolt and through the same, in which two arms or 
dogs, A, in the sectional view, Fig. '2 , are pivoted to a com­
mon center, B. Between the arms is arranged a U-shaped 
spring, which throws them outward. In pushing the bolt 
through the aperture, and in applying the nut, the arms are 
easily shoved into the mortise ; but when the nut is in place, 
as in Fig. 1 ,  the arms are thrown out by the spring, their 

f'lff .  '-! . 
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square shoulders thus locking the nut. The device was pa ­
tented January 20, 1874, to Mr. J. C. Tiffany, of Portsmollth 
N. H 

------------4.�1 .� . .. __ ----------

Riveted Strne&ure •• 
Stlllctures composed of several parts must mainly depend, 

for their strength and stabllity, upon the joint .. or means of 
connection between them. Thus, in a wrought plate I!irder, 
the riveting becomes a very important element of strength, 
and no correctness of mechanical design or sectional area of 
parts will aViil, if oue ol the jotn:s happens to be delective 
or weak. Every loint should, in fact, be equally as strong, 
at the least, as the material or parts connected, for it is very 
clear, if it were not so, the sectional areas of the plates or 
pieces would only be partially called iBto requisition, and, in 
fact, the structure would be no stronger than its weakest 
joint, or its subility would be measurable by the strength 
of its joints. Taking, for example, a cylindrical boiler, its 
effective strength to resist the pressure of steam would only 
be that of its weakest rivetpd joint, as we are all occasion­
ally made aware of under the distressing circumstances of 
boiler explosions. This point,in fact,cannot be too strongly in­
sisted upon,for it is obvious that,in conBtructing such works, 
there is a tendency to regard the general form,and not every 
detail ; or in other words, the joints and minute connections 
are only thought of collectively. In every 6trncturerequired 
for active stability or strength, the details require equal at­
tention and care to that of the general design. As regards 
iron plates or boiler plates, it is known they have less ten­
sUe strength than the same iron made into bars. This is 
due chiefly to the process of rolling iron into plates of such 
thinness ; and it is also found that a boiler plate is less tena­
cious across the fiber than in its direction ; its greatest 
strength being about 20 to 22 tuns per square inch, while 
its least strength in the transverse direction is about 10 tuns 
per inch of section. In making cylindrical boilers, therefore, 
it is evidently desirable to put the plates in their strongest 
direction round the boiler, so that the transverse pressllre, 
which is always the greatest, should have the strongest di­
rection of the plates. It is seldom found that boilers give 
in iheir longest direction, and a cylindrical boiler is calcu. 
lated to have about double the strength in that direction to 
what it has transversely under a given uniform pressure of 
steam. The circular or cylindrical form of boiler is the 
strongest, and has superseded the rectangular form with tlat 
pur/aces. It is easily seen that a circular form is the best 
for resisting uniform pressure. For the plates, though 
wrought iron is commonly used, steel is rapidly coming into 
use. The relative strpngths of iron and steel are as follows : 

Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,000 Ibs. 
Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90,000 Ibs. 

benzine, is placed in front of tne apparatus so that the wick From which it is seen that "teel j.as nearly double the 
is just below th" platinum wire, but does not touch it. The strength of wrought iron. The recent boiler explosioDl!l 
lamp is attached to the base of the apparatus, and can be which have startled the public will , we believe be the means 
refilled by unscrewing the top part, the wick being held ot introducing to a greater extent than hithArto the claims 
by a forked guide piece, n, in the exact position required for of steel for boiler plates. Let us further examine the condi­
ignition. 

. 
tions of strength in boiler c6n!!trnction ; and first as regards 

'rhe whole apparatus can be hung by the ring, 0, to the the materials and joints : We may here casually refer to 
wall, or applied in any other suitable manner. The ba

. 

ttery I the advantage that would arise, in reducing tpe risks of the 
solution is sufficient for about 500 ignitions, while the gal- calamitous accidents we are constantly hearing of,if periodi-
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oal tests were instituted by government authorities by the ap· 
plication of hydraulic or steam pressure of double the usu a l  
working pressure.* I t  i s  very evident that the strength o f  a 
boiler depends, firs� upon the resistance to tearing of the 
plates, and secondly upon the resistance to shearing of the 
rivets. New plates may tear along the line of rivet holes, 
or by the detrusion of the pieces of plate between the holes 
and the edge of plate. In this case, the resistance is meas· 
ured by the shearing strength of the plate per square inch, 
multiplied by the number of pieces detruded or pushed out. 
We hava already shown that the tenacity of boiler plate is 
about 20 tuns per square inch. As regards rivets, the shear. 
�ng strength may be taken as the same ; 22 tuns is considered 
the average, however, for best Yorkshire iron. We have 
next to consider how the riveting can be made to equal in 
in strength the plates, so as to obtain the greatest amount 
of strength from both. This is usually done by making the 
ri vet equal to twice the thickness of the plate. Then the 
pitch or distance from center to center of rivets must be con· 
sidered, as it is very clear, if this distance iB not sufficient to 
make the plate bet ween two rivet holeR as strong as the 
rivet itself, no advantage is gained, as the least resisting 
will give. Thus,in a single riveted joint,the breadth should 
be at least equal to three diameters of the rivet, and the 
pitch should also be three diameters. The plates at the lap 
joint are double, hence are equal in strength to the rivet ; 
and the distance from the rivet hole to the edge of the plate 
must be one diameter,hence the whole width of the joint from 
center of the rivets will be three diameters, as above stated. 
There must, it will be seen, be a diminution of the effective 
strength of the pla�es in thus riveting them together, equal 
to the amount of metal punched or drilled out, which is one 
third. This diminution in the strength must be carefully 
considered , and precautions taken to lessen it as much as 
possible, either by increasing the number of shears to which 
a joint is liable, or by drilling the holes. Thus, a double 
shear ri vet is considered twice as strong as a single shear one ; 
and to make the j oints equally strong the single shear joint 
should have twice as many rivets as the other. Fig. 1 shows 

aw» 
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have been suggested, i n  whic.h a greater area is left between 
the holes by putting the narrowest part of the rivet in line 
with the joint, the longest diameter being placed in the other 
direction. Thus a 1 inch round rivet may, as far as its 
strength goes, be transformed into an oval one of the same 
area of section and strength ; but the hole being reduced in 
th6 direction of the joint or weak line of the plate, greater 
advantage would result,because the plate could be made so 
much stronger. Oval holes may as easily be drilled as round 
ones, and it is not improbable this mode of riveting will su. 
persede the ordinary kind for boilers before long. 

Sir W. Fairbairn proposed rolling the plates with thicker 
edges along the rivet holes so as to approximate tbe strength 
of both ; this, too, is a feasible sugge5tion. Another equally 
good plan is to arrange the plates and joints diagonally,the 
joints being at an angle of 45° with the axis of boiler. By 
this plan the strength of the boiler is increased considerably, 
aCMrdlng to Mr. W. R. Browne, in the ratio of four to five. 

In good boilers the joints that have to resist the greatest 
strain, the circumferential, are double·riveted, while those 
subject to longitudinal strain are single.riveted . Even this 
precaution, however, does not m&<e the joints so strong as 
The plates by a ratio of one fifth. 

Tbe WbUe Streak In . SUk, 

fo the Editor of the 8cienti.fie .AfMrican ; 
I am aware that manufacturers have been more or ICSR 

troubled with the appearanlle of a white streak on machine 
t wist, and that dyeing by the ordinary proce�B for silk would 
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summer on what are generally known as apple tree worms, 
he same rule held good. Sperm oil and kerosene were both 

destructive to the fully developed larvle, but very inefficient 
when applied to the undeveloped ova. After thoroughly 
testing the potato Jarvie in their various st.ages, with solu. 
tions of nitric, muriatic, sulphuric, and oxalic acids, then 
with alcohol, sperm oil, and kerosene, and with various alka. 
lies, and finally with iodine tincture, I was forced to the 
wnclusion that the remedy was not to be sought in tkis di. 
rection, and tried a combination of one part of carbolic acid to 
thirty parts of common whale oil, with unerringly destruc. 
tive res11lts, both as respects the larv le ILnd the ova. 

If you will permit me, on a subject of such importance. 
through your universally read journal. I will take the liber. 
ty of announcing that a bland solution of carbolic acid in 
common whale oil or kerosene is the scientific remedy for 
the rot. The best way to use it would, I think, Le to dip 
the potato, just before planting, in the solution, which is 
very inexpensive and very easily obtained. I may add that 
my experiments convince me that carbolic acid in this bland 
solution iu no way impairs the germinal activity of the 
tuber ; but, by way of certainty, let me recommend your far. 
mer readers to first try the experiment on a few hills this 
spring, and, if successful, to adopt it as a remedy for the 
blight. 

I will, should you s ignify that it would be agreeable to 
you, be glad to give you full details of my investigations. 
accompanied with drawings of the insects in different stages, 
and descriptions of structure and manner of development 
from the egg, of which I have copious notes : according aI, 
ways to Mr. Reed the full honor of first discovery. 

New York city. FRANCIS GERRY FAIRFIELD. 
not color it. It is alleged that it may arise from not thor· • I •• • 

oughly washing the material from soap ; or it may arise from Tbe Flow oC Water In tbe SUC&loD ,"Ipe. oC Pumps. 
dead wood, or from adulteration, or from a parasite or fun. To tlu Editor of the 8cienti.fie .American: 
gus. That it is not soap, every dyer knows. That it is not In reply to your many correspondents " .  '10 ask about (lind 
a parasite or fungus is evident, because an ordinary thread are pleased to commend) my recent article (in " Practical of twist contains about 15 threads as reeled, and each thread Mechanism") on the subject of pump suction pipes, I would 
about Ii as spun by the worm, so that the aggregate is 7(j say that the result of my experience has been that, by allow. 
threads. Were it a parasite or fungus, it would be a Rpot ing the flow of wa�er through suction pipes to be 800 instead 
only on 1 thread of the 75. and the other 74 threads would of 500 fetlt per minute, the following increase in the ratio of 
wrap round it, and it would be loat to view. No silk made efficiency of the pump is attainable, and carefully conducted 
on mills where the spindles are run with leather beits and tests show it to be correct : Under a 27 feet lift, 15 per cent ;. 
the silk is taken up on IIhaft bobbins, and is not stretcheJ under a 15 feet lift, 7 per cent ; ur.der a 5 feet lift, 2 per 
on the stretchers now in use, ever developed the so·called cent. 
white streak. I account for this Incrpase of effiCiency as follows : Since· 

That it is a vegetable substance is shown by the fact that the area of a circle increases as the square of the diameter, 
the process for dyeing cotton, flax, or woody fibers colors it ; the friction of the water 1», proportionally to its volume, less 
but the process for silk, wool, feathers, or other animal sub. in the larger pipe. Tbe check &'iven to the upward move. 
stances will not color it. ment of the water (in the suction pipe) by the pump piston 'fhe friction rolls on spb)nin; mms are continually wear· (when it reverses Its motion at the end of the stroke, and be. 
ing, by friction with the silk. The bands are whipped and fore the suction valve has had time to close) is experienced 
worn, at the knots, into fine threads flying around the spin to a less degree upon the larger than upon the smalIff body 
dIe ; the wood rolls of the stretcher are constantly wet and of water contained in the suction pipE'. The larger suction 
softened, and are subject to friction , giving off fine particles. pipe holds a proportionally larger supply of water close to 
All these latter are taken up more or less by the thread ; and the pump barrel, and serves in the same way as does a steam 
it is from this source the trouble must be looked for. chest to a steam engine, to increase the volume of the sup. 

a double shear rivet, and Fig. 2 a  single one. When plates I would like to confirm the statement that it is fouBd on ply. The increased efficiency, aue to the application of an are in tension, the aggregate shearing area of the rivets on raw silk by boiling and dyeing ; then if the streak remains, I air chamber to the suetion side of a pump, is in part, if not each side of the line of joint, mUltiplied by the safe strain will admit that there is something in the theories of adultera. wholly, due to the same principle. The presence of air in to shearing per inch, should equal the total working strain tion, parasite, or fungus. LEWIS LEIGH communication with the suction pipe is neither desirable nor 
on the plates. In some joints, as in girder plates, the col· Mansfield Center, Conn . obtainable in a continuously working pump, because the wa. 
lective shearing area of the rivets should be nearly equal to • ••• • ter in time absorbs all the air, and fills the chamber which 
the effective plate area. In practice, the rivet area is made " Remedy Cor Potato Bltcht, contains it. That vessel may therefore be more correctly 
about -h greater, to compensate for any inequality in the To the Editor oJ the &ientijlc American: termed a supply reservoir. In the experimllnts referred to 
strain. "In steel plating," observes Mr. Bindon Stoney, " the Having read a communication from Mr. Lyman Reed, of above, there was one bend or elbow in the suction plpe im. 
rivet area of the rivets in steel should be one third greater Boston, some months since, concerning the cause of the po. mediately outside the pump barrel, and the water was reo than the nett area of the plates, but the heads: of steel tato rot, and referring the process to the action of microscopic ceived into a reservoir in the pump and directly beneath the 
rivets are very apt to fly. " Mr. Hodgkinson deduced from parasites attacking the tubers, I devoted some spare hours to suction valves. which were of rubber and of the kind known 
experiments that the " strength of plates, however riveted the verification of his view, which, with somll modifications, as griddle valves. They were as large in area as the barrel 
together with one row of rivets, was reduced to about one half I am compelled to indorse. My Investigations have been of the pump ; the reservoir referred to was about two thirds 
the tensile strength ol the plates themselvei ; and if the rivets conducted with an instrument magnifying 800 diameters as large in cubical contents as the pump barrel, and (as a. 
were somewhat increased in number and disposed alternately (640,000 times), assisted by a dissecting microscope giving 50 consequence) but very little difference in the ratio of the effi. 
in two rows, the strength was increased from one half to diameters, for the prepara.tion of sections and the isolation ciency of the pump was observable, whether the suction 
two thirds or three fourths at the utmost. For the relamve of specimens. My method has been to procure specimens of pipe was supplied with an air chamber or not, excepting at 
strengths the following may be taken : the different varieties, and, having carefully cleansed them, the 27 feet lift test, at which the application of the air cham. 

Strength of an unpunched plate,loo ; strength of a double to subject them to gentle heat for 96 hours or more, then to ber increased the efficiency about 8 per cent. The number 
riveted joint, 66 ; strength of single.riveted joint, (j0. Punch· submit them to a careful examination. The ova of the in. and radius of the bends in a suction pipe affect the efficiency 
ing, it would appear, reduces the tensile strength of iron to sects seem to occupy the interior layer of the cuticle of the of the supply of water to a serious degree, as the greater 
a greater degree than the entire area of metal punched out. tubers, and pass ra»ldly into larval state under the proper their number, and the less the radius of each bend, the larger 
It has been stated that drilled plates are 1� per cent stronger ;hermal condition. I have no doubt that they commence should be the area of the suction pip£', These conditions are, 
than pun�hed ones. The preceding remarks apply to girder that histolytic process that ends in the destruction of the however, so variable that but little would be added to our 
and boiler riveting. We give here the rules adopted by tuber ; but I doubt whether there is any genetic connection present knowledge upon the subject by making tests, unless 
boiler makers. For plates less than t inch thick, the diame- between the fungi developed on the stalks in the course of under a multiplicity of those conditions. 
ter of rivet equals twice the thickness of the plate. For the degeneration, and the larve, in which the degeneration I stated, in the article on pumps, that " all pumps .brow 
plates more than t inch thick, the diameter o f rivet equals primarily starts. The fungi are very likely independent less water than their capacity, the deficiency ranging from 
once and a half the thickness. The pitch of single joints structures resulting from the deposition of spores fron the 20 to 40 per cent, according to the quality of the PUIDP 
equals 21 to 8 diameters, and that for double joints equals atmosphere, on vegetable tissue alresdy in the course of dis. This loss arises from the lift and fall of the valves, !rOL'l 
8t to 4 diameters. The lap for single joints equals solution from other causes. Indeed, I may say that froID ac. inaccuracy o f fit or leakage, and in many cases from there 
3 diameters, and that for double joints 5 diameters, of tual examination I am assured that such is the case, and hting too much space betwet'n the valves and piston or 
the rivet. While in boilprs the distance between the that, as a general rule, vegetable tissues develop microscopic plunger. "  To this latter remark, I would now add that, in 
holes and edge of plate is 1 diameter, in girders it is seldom fangi in the process of breaking down, where similar spores cases where the defect referred to exisls, I have increased the 
less than 1; times diameter of rivet, and the pitch V1lri�S deposited on healthy tissue would remaln undeveloped. efficiency of the pump as much as 25 per cent by simply 
from 2+ to IJ or 7 inches. Some joints, as In girder work I ha ve made drawings of the larvle mentioned by lIr. Reed, filling in the vacant space with lead, fiJ'At boring a few holes 
have covers or plates riveted on one or both sides ; these b their various stages, and , what is more important, havt'l in the metal for the molten lead to run in, so as to prevent 
covers should equal In strength the plates. See Fig. 8, which tested them with various re.agents. Tested with weak solu. the lead from moving when cold. It is of vital necessity to 
shows an economical arrangement of tension joint. Another tion of sulphuric acid, they become very active for a few keep the space between the pump plungl'r or piston and the 
resistance must be notieed, which tends to increase that of minutes, then fall into a torpid state, but finally recover. valves as small as possible, filling in all corners and allowing 
the riveting, namely,that due to the contraction of the rivets Substantially the same effect Is produced by alcohol . Ordl. only room sufficient to allow the latter to open to the neces· 
when cooling. This frictional resistance does not, however, nary whale oil attacks them virulently in the larval state, sa" distance. JOSHUA ROBE. 
when added to the rivet's resistance, quite equal that of the but not so virulently in tbe less developed stages. Kerosene 2'j9 West 1 2th street, New York city. 
plates, though much stress is placed upon it by engineers. . oil is still more fatal to them In th e  larval state ; but unless • I •• •  

Various ingenious devices have been proposed to obtain a a considerable quantity is absorbed they gradually recover, SAWDUST, mixed with any resinous Bubstance,cut in small uniform strength both in the plates and jOI�t8. 'OvAI rl vets and the younger the JarVie the less readily they yield to the cakes and dried, makes good fil'4l lighters, and savea kindling 
• Te8Ung by ste.l;n wOdl<l be, bowever, ratber nazaNono action of Jt.erosene. In some experiments prosecuted last 'Wood. 
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NU1llIli:B XXII. 

HAND TURNING .-FORGING DRILLS. 

Here it will be as well to give instructions as to how to 
forge the drill. First heat the steel wire slowly, otherwise 
the extreme poin t will become heated before the rest of the 
drill ' and bear in mind that the steel must not be made hot 
enou�h to scale, tha t  is to say, it may be made to a bright 
red but not in any case to a yellow heat, for at that heat it 
will become what is called burnt, by which the virtue of  
the steel will be destroyed, and it  will fall to pieces when 
str uck by the hammer. Bllt there is a stage of overheating 
in which the steel, while not sufficiently burnt to cause it to 
crumble in forging, will yet be sufficiently deteriorated to 
nearly destroy its value as a cutting tool, and the only way 
t )  avoid this evil is to heat the steel slowly and evenly to a 
bright red. 

In forging the steel down to the required size, hammer it 
square, that is, forge it into a square bar to prevent it from 
becoming hammered hollow, or splitting. as it is almost sure 
to do if h .. mmered all over its circum ference ; and take care 
at first to forge the point least,so as to leave a body of metal 
there which will tend to prevent the steel from splitting . 

By following these directions, the shape o f  the drill, when 
forged down to the reqllired size and ready to be rounded up 
and finished. will be as shown in Fig. 62. F!J62. 

c " '11'\ � 1!1'1':; '\ 
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The corners of the square part, from A to B, may then be 
hammered down, making the stem round ; and the bulbous 
end, C, may then be forged to the required finished size. A 
side view of such a drill is shown in Fig". 61 , and Fig. 63 pre­

sents an edge view. 

HARDENING AND TEMPERING. 
Our next duty is to harden and temper the cutting end of 

the drill. Steel is said to be hardened when it is as hard as 
it is practicable to make it, and to be tempered when, after 
having been hardened, it is subjected to a less degree of 
heat, which partly but not altogether destroys or removes 
the hardness. The degree to which this tempering is per­

formed, or in other words theJle/nee of the tllm,per, is made 
perceptible and estimated as follows : By heating a piece of 
steel to a red heat (not so hot as to cause it to scale),and then 
plunging it into cold water and allowing it to remain there 

until it is oold, it will be hariened right out, as h is termed, 
that is,it will be made hard to the greatest practicable degree. 
If it is then slowly reheated. its outer surface will, as the 
tempE'rature increases, assume various shades of color, com · 
mencing with a very light straw color, which deepens suc­
cessively to a deep yellow, red, brown, purple, blue, and 
green, which latter fades away as the steel becomes heated 
to redness again, when the effects of the first hardening will 
have been entirely removed. It becomes apparent, then,that 
the colors which appear upon the surface of the steel denote 
the degree to which the tempering or resoftening operation 
h!108 taken place. Having then by practice ascertained the 
color which d.lDotes the particular degree of hardness requi­
lIite for any specified tool, we are enabled to always temper 
it to that degree,suffieiently near for all practical purposes. 
It is undoubtedly true that, if the conditions of tempering 
which will be laid down in all our instructions are (for want 
of sufficient experience in the operator) varied, the colors 
will not present,t) positive exactitude, the precise degree of 
temper : the difference being that, if the color forms very 
rapidly, the tool may be left of a lighter color ; and that if 
the colors form very slowly, the tool may be left of a slightly 
deeper hue. The difference in temper, however, as com­
pared to the color, will in no case be sufficient to be percepti · 
ble in ordinary tool p ractice, and need not, save under cir­
cumstances requiring great minuteness in the degree of tem­
per, be paid any attention to. 

When a tool (such as a drill) requires to be tempered at 
and near the cutting edge only, and it is desi rable to leave tbe 
otber pa·. t or parts soft, the tempering is performed by beat ­
ing the steel for some little distance back from the cutting 
edge, and then immersing the cutting edge and about one 
half of the rest ot the steel, which is heated to as higb a degree 
as 110 red heat, in the water until il is cold ; then withdraw 
the tool and brighten thE: surface which has been immersed 
by rubbing it with a piece of soft stone (such as a piece of a 
worn-out grina.stone) or a piece of coarse emery cloth, the 
object of brightening the surface being to cause the colors 
t:> show themselves distinctly to indicate the state of tbe stee1. 
The instant thilil operation has been performed, the brightened 
lIurface sbould be lightly brushed by switching the finger 
rapidly over it ; for unless this is done; the colors appearing 
will be false colors,as w JI be found by neglecting this latter 
operation, in which case the steel after quenching will be ot 
one color : and if then wiped, will appear of a different hue. A 
piece of waste or other material may of course be used In 
place of the hand. The heat of that part of the tool which 
-has not been immersed will become imparted to that part _which was hardened , and,by the deepening of the colors, de­
note the point of time at which it is necessary to again im­
merse the tool and quench it altogether cold. 

The operation of the first dipping requires some little 
j udgment and care ; for if the tool is dipped a certain dis­
tance and held in that position without being moved till the 
end dipped is cold, and the tempering process is proceeded 

with , the colors from yellow to green will appear in a nar­
row band, and it will be impossible to directly perceive when 
the cutting edge is at tile exact shade of color required ; then 
again, the breadth of metal of any one degree of color will 
be so small that on ce grinding the tool will remove it and 
give us a cutting edge having a different degree of 
temper or of hardness. The first oipping should be performed 

thu, :  Lower the tool vertically into the water to about one 
thi rd of the distan�e to which it is red hot, hold it still for 
about sutllcient time to cool the end immel sed, then sudden­
ly plunge it another third of the distance to which it is heated 
red, and withdraw it before it has had time to become more 
than half cooled. By this means the body of metal between 
the cutting edge and the part behind , which is still red hot, 
will be sufficiently long to cause the variation in the tem· 
peratur� of the tool end to be extended in a broad band , so 
that the baud of yellow will extend some little distance be­
fore it deepens into a red ; hence it will be easy to ascertain 
when the precise degree of color and of temper is obtained , 
wben the tool may be entirely quenched . A further advan 
tage to the credit of this plan of dipping is that the required 
degree of hardness will vary but very little in consequence' 
of grinding the tool ; and if the operation is carefully per­
formed,the tool can be s.) tempered that,by the time the tool 
has lost the required degree of temper from being ground 
back, it will also require reforging or l'eformiDg. 

The distance a tool lequlres to be heated and dipped at the 
first dipping, and the distance to which the transient dip­
ping should be performed, vary so much with the lIubstance 

of the metal that a detluite Idea \Ian only hI! Qbtained by an 

illustration, all shown in Fig. 64, A, B, C, etc. , representing 
pieces ot steel,either round or square,the line marked 1 being 
the distance to which the steel is made red hot, the line 2 
(in each case) representing the distance to which the fil'tt 

dipping should be made, and the line 3 representing the dis­
tance to which the sudden and transient plunging IIhould 
be performed. 

Having tempered our drill according to these rules, to a 
dark purple, our next operation is to grind it. The fiat 
sides of the cutting end should be ground on that side of the 
stone on which the latter is running from you, the faces being 
ground to a gradual level, of which the Extreme point is the 
thinnest part. The thinner the point iF, the more easily the 
drill will enter the metal, and, but for the liability of its 
breaking, it might be ground almost to a sharp edge. The 
correct thickness cannot be determined because it increases 
with the size of the drill ; but a very lIttle practice will en­
able the artisan to estima:e it for any size of dril1. 

The angle of one cutting edge to the other varies with the 
kind of work upon which the drill is to be used" the rule 
being that, for ordinary work, a right angle will suffice ; but 
for drilling sheet metal a more acute angle should be em­
ployed , so that the drill will emerge from the work gradu­
ally : otherwise, when ,by reason of the point having emerged , 
the d rill is released from the pressure necessary to force it 
in to the meud, the remainder of the cutting edge will enter 
the metal very readily, and, taking an excessive cut, will 
twist or break the drill.  For this reMOn the drill should be 
fed to its cut very slowly after its point has come tltrough. 
Care I!lust be taken to grind the drill so tbat the point is in 
the ex lct center of the diameter, otherwise the drill will 
bore a hole larger in diameter than Itself ; and thl'l angle of 
the cutting edge should be equal on each side of the point, 
or else one cutting edge only will perform any duty. The 
ang le3 should be ground with the grindstone running towaros 
you, the fiat side of the drill being rested upon the grind­
st;>ne rest. When th e  drill is placed in the lathe ready for 
operation, it may easily be made to run true by tapping it 
lightly with a hammer. 

Small drills may be run very fast in the lathe, which will 
cause them to cut freely, and to drill the hole straight ; it, 
however, the metal to be drilled is unu sually hard, the 
speed mUlllt be reduced. 

I!IQUARING Tl'I:E ENDS OF THE WOIUt. 

The work being centerdrill ed, it must be plaeed in the 
lathe, with a dri\'ing dog on one end , the baok center being 
screwed up only just so tight that the 'Mlrk may be moved 

277 
by the fingers, and yet It must have a firm bearing agalnst 
the lathe centers. The hand rest should then be placed as 
close to 1he work as possible without touching it, when the 
ends of the work must be trued up. The object of first tru­
ing the ends is to prevent the centers in the work from wear­
ing on one side more than the other, as they would do if one 
side ot the end face of th e work was, at either end,  higher 
than the other. The operation is called " squaring the ends" 
and is performed with a side tool , of which there are two 
kinds, both bein g made of three-cornered (or three-square, 
as it is generally termed) llteel , the only point of difference 
being in the manner of grind ing them. A worn-out saw file is 
an ex cellent thing to make a sid e tool of, because the teeth 
grip the rest and prevent the tool from slipping. It is not 
nece!'sary to soften the file at all,  but (for either kind) merely 
to grind it as shown in Figs. 65 and 66. A being in each case 

l!!J65. 

� .... .  

the cutting edge. The tool shown in Fig. 65 has two cut­
ting edges, one of which rests upon the hand rest while the 
other is cutting, which does not in any way damage the 
edge but causes the tool to hold very firmly to the rest, and 
hence to turn very true. It possesses the further advan­
tages that it cuts very freely, and that its point can , by rea. 
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son of Its thinness, approach much nearer to the center of 
the work without coming into contact with the lathe center. 
Except for heavy work, it is by far the best tool in every re­
spect, nor would the other have been presented at all, save 
that it is very largely employed whe!l it is required to per­
form heavy dllty. Both of these tools are slightly rounded 
in the length of their cutting edges, and are kept sharpened 
from the end about half an inch back. 

If their cutting edges are smoothed by the application of 
an oilstone, they will give a very clean and smooth polish 
to the work. The rest �hould be set at such a hight that the 
cutting edge of the tool is slightly above the horizontal cen. 
ter of the work ;  and the tool should be so held that its side 
face stands ne,arly parallel with the end face of the work, 
the cutting edge bein'g held slightly inclined toward» the 
wOlk, which will give to the tool edge the necessary clear­
ance. Any excess of this inclination renders the tool liable 
to tum out of true,and destroys its euiting edge very rapidly. 
Having squared each end of the work, It must be taken 
from the lathe, and the burr left by the turning tool around 
the center filed off, when the work will be ready to counter­
sink, that is , to bevel off the edge of the hole made by tbe 
centerdrilling, and thns to form a recess in which the lathe 
center will fit. And here it becomes necessary to explain 
one of those fine points for which the purely practical man is 
apt to sneer at the theoretical workman. Nine out of ten 
practical men will countersink by simply centerpunching, or 
else neglect the operation altogether, and force up the back 
center of the lathe and thus wear a countersink in the work. 
The wear and damage caused to the lathe center is sufficient 
condemnation of this system, unless it be applied to work 
that requires to be reduced in size regardIells of Its being 
either true or uniform, and this should be done in a lathe 
used only for such work. Countersinking by centerpunoh­
ing will answer very well for jobs that require sufficient work 
to be performed on them at each end to give them time to wear 
and fit the center ; and as this is nearly always the calle . this 
system is considered sufficient for all practical purposes. It is, 
however, mechanically incorrect. because (even lIupposing the 
artisan to be able to grind the centerpunch true so far all 
roundness Is conr.emed,and true In its bevel with relation to 
the bevel of the lathe center), unless he holds the center­
punch so that the center line of its length is dead true with 
the center line of the work, the countersinking will be d�per 
on one side of the work than on the other, and hence will 
throw the work out of true. It will. however, right itself 
after running a little time in the lathe. Now it Is quite 
true that the amount to which the work will thus be thrown 
out of true is very slijrht, and (as stated) soon rights itself ; 
but even when the end of the work running on the still or 
dead center r a s  worn itsel f true, it must be turned end for 
end in the lathe before the other end will become true. Then, 
again, when there are many pieces of work to countersink, 
that operation may be as quickly performed by means of the 
square center as with tee centerpunch, while the square cen­
ter will cut true and uniform. The only possible claim thai 
countersinking by centerpunching can possess is the saving 
of the time required to place the equare center in the lathe ; 
for after it III onee placed thl'lre, the operation may be all 
quickly performed in the one case as in the other. 

Countersinking by the square center ill performlc'd by mak­
ing the "quare center the running center of the lathe, and 
by feeding the work up ro it by the back lathe center, lUI de­
Icribed in the InstructiOils upon centerdrilllng. 
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MOVABLE FRONT S  FOR BUILDINGS. I C and L, on inside and outside of the eccentric ring, E, are 

We illustrate herewith a method of throwing open, if need the same. Bolted to casing. A, and covering, D, is an outer 
be, the entire front of an apartment, which, in view of the case, F, in a socket in which the shaft end abuts. Holes, G, 
approaching warm weather, is quite timely, since it is appli- through portion, D, allow the water to fill the space between 
cable to a number of cases readily suggested. Our artist has D and F, thus balancing the movable portion by equalizing 
represented the device applied to a butcher's store, to which the pressure on both of its sides. 
it is especially suited, inasmuch as it allows of doors and Referring next to Fig. 1, it will be observed that the pis­
windows being slid completely out of sigllt, leaving nothing ton ring, E, is held in the sliding abutment, H. A perspee­
but the pillars or other necessary supports of the building tive view of the latter is given in Fig. 3, from which it will 
above, and so affording thorough ventilation, broad access, be readily understood that the movable tumblers adjust 
and e very opportunity of displaying stock. It might alio be themselves to the ecceutric ring, as the revolution of the 
arranged in the edifices used as summer 
concert gardens, so as to leave, on warm 
nights, merely the roof and its sustaining 
posts : or in country houses, which thus 
could be opened so as to allow of the tho­
rotIgh circulation of the air. The addi­
tional advantage is  a Iso presented of doors, 
f ramework, and windows being put alto­
gether out of the way, and protected from 
danger of breakage, while, at the same 
time, always remaining ready for prompt 
return to their places. 

In Fig. 1 the door and fan light are 
shown in their usual locations. Both, how­
ever, are hung in framework, which tra­
verses guide rails, which extend up and 
down toward the story above and into the 
basement or cellar. The frames are sus­
pended by cords which pass over pulleys 
into the hollow side pillars, and which sus­
tain counterweights, by which the balan­
cing of the frames and their contents is ef­
fected. Thus arranged, the door, as shown 
in Fig. 2, may be pushed downward into 
the cellar, while the fan light may be raisei 
I nto the wall of the upper story. When 
the door frame is down, a foot plate is laid 
upon the sill, over the opening, so that the 
latter is covered and concealed. The foot 
plate is also similarly located when the 
frame is up, in order to prevent the same 
being lowered when the doors are shut, ex­
cept by first removing the plate. 

'fhe doors and fan light are hung and 
may be used in  the ordinary manner, and 
the arrangemint of the .device for windows 
or portions of · the wooden wall of a light 
building is precisely similar. If desired, 
the weigh ts may be omitted, and the raising 
and lowering effected by suitable gearing. 
Also any desired locking devices may b.e 
added for holding the frames in either po­
sition. 

(MAY I ,  1 875. 
ability of the various portions. The pump is furthel" stated 
to be especially useful for thick liquids, and to be adapted 
to breWing, tanning, wrecking, and a large number of othel'" 
purposes. Th e wear, we are informed, is very slight ; and as; 
it takes place on the surfaces in such a manner that abrasion 
from one compensates for the same on another, the parts al­
ways main tain their relative positions. 

Patented October 6, 1 874, to L. D. Green. For further 
particulars address the manufacturers, Messrs, Bagley & 
Sewall, Watertown, N. Y. 

• ••• •  

Steam as a Fire Extinguisher. 

The invention was patented January 26, 
1875, to Mr. John Murphy, of Fond du 

MURPHY'S MOVABLE F·RONTS FOR BUILDINGS. 

An interesting experiment with Sander­
son and Proctor's patent fire ell.tinguisher 
was recently made in Lower Aspley Old 
Mill , Huddersfield. The apparatus depends 
for its effectiveness un the efficiency of steam 
as a medium for extinguishing fire ; and al­
though this is used in many mills, there are 
some people who doubt its suitability fol'" 
this purpose. Therefore both points came 
to the test in the trial. The self -acting ar­
rangement consists of a number of ther­
mometers, which serve as contact makers in 
an electric circuit, and the apparatus pro­
per, which tnrns on the steam valve by re· 
leasing a pin on the wheel , and permitting 
the weight attached to the same to turn it 
round. Contact can be made at any given 
temperature, the fire simply raising the mer. 
cury in the thermometer to the desired point.  
Lower Aspley Old Mill, which has been used 
in the woolen trade, is at present empty, 
and in a condition highly favorable to be 
burned down from the quantity of oil, 
grease, and dust deposited on the floor!!, 
walls ,  pillars, and elsewhere. A quantity 
of firewood and shavings had been placed 
on the floor of the bottom room, which mea­
snres 75 feet x 22 feet x 14 feet high. The 
fire was lit exactly at half past three, pro · 
ducing immediately a large body of flame, 
and not quite a minute elapsed before the 
apparatus turned on the steam. For the 
next two minutes the fire continued to bum 
unchecked , but then it became less, and in 
another two minutes no more flame could 
be seen. "Vhen the steam, which was 40 Ibs_ 
in the boiler, had been going into the room 
for fifteen minutes, it was turned off and the 
door opened ; but a well known crackling in­
side told that the fire was burning up again, 
so the door was closed, and steam turned on 
for twenty minutes longer ; this was quite 
sufficient to remove every trace of fire, and, 
after the room had been aired for abollt half 

Lac, Wis. , who may be addressed for further particulars. 
• I •• • 

IlIIPROVED ROTARY PUlIIP. 

In the annexed illustrations we present sectional views of 
a new rotary pump, in the constrnction of which there are 
several uovel features which will render it of especial inte­
rest to the mechanical reader. Of these perhaps the one 
]!lost prominent is tbat of the entire capacity of the pump 
cylinder being utilizable, instead. of merely the annular por. 
tion without the eccentric ring, as is commonly the case. 
Both compartments, exterior to and interior of the ring, are 
filled and emptied at every re-
volution, and this whether the 
speed be fast or slow, as it 
will be seen, further on, that 
the motion, and consequently 
the operation, of the machine 
is essentially positive. Stuf­
fing boxes are avoided by ren­
derillg the apparatus self-pack. 
ing, and by suitable construc­
tion the working parts are 
balanced, equalizing the press­
u.re on all portions. It is 
claimed further that the pump 
delivers a steady stream, for­
cing the same, without leakage, 
to any desired hight, and. this 
without necessitating the ma­
chine s being driven at the high 
velocity peculiar to many rota­
ry pumps. The volume of wa­
ter discharged under all condi. 
tions is stated to be exactly 
proportionate to the power and 
speed applied. 

In Fig. 1 is shown a vertical 
longitudinal, and in Fig. 2 a 
transverse, section. In the lat-

same imparts to the aoutment a to-and-fro motion on its 
seat. The water enters at the port, I, and, as the piston ring 
rotates, is forced before and between the same and the casing, 
around to the upper portion of the latter, and finally out of 
the port, J. As the piston ring rotates, it soon forms a space 
between its inner periphery and the fixed ring, B, into which 
the water from port, I, freely enters, filling the interior of 
the piston, finally to be forced out by compression between 
said piston and the fixed ring. In Fig. 1, it will be seen that 
the port, I, is hal f open to the space outside of the piston 
ring, and at the same time is also opening into t.he in�ide 

�BAGLEY & SEWALL'S ROTARY PUMP. 
ter illustration, A is a portion of the casing, on the interior of space. The shaft, as shown in Fig. 2, abuts in a socket 
which is cast the ring, B, the depth of which is greater than within which its extremity comes in contact with a set screw, 
the outer portion of casing. The other side of the cylinder by means of which the bearing against the casing at K is 
i s  formed .by the disk, D, Fig. �, to which the shaft is rigid- brought up to compensate for wear. At this bearing, it is 
ly attached. To D is attached eccentrically a ring, E, some claimed, all leakage is prevented by a circular groove in the 
portion of which is always in contact with the casing, A, and seat, which groove, by a channel, commuuicates with the 
also with the ring, B, at a point exactly opposite, so that suction port. Any escape il!! thus drawn into the last men· 
the ring is really the piston of the pump, I!!ince the whole tioned orifice. 
disk, D, is rotated by the shaft. The equalization of stream Among the other advantages claimed may be noted !lim­
is effected by the center ring, B, being deeper than the out- plicity, ready accessibility of parts without necessitating 
side casing, A, so that the cubic contents of annular spaces, , breaking counection with any of the pipes, and interchange-

an hour, the whole of the interior was perfectly dry, and 
no trace of moisture could be detected, a circumstance which 
may be easily explained , and one of great importance to ma­
chinery in rooms where steam hal' been used as an extin­
guisher. When we say moisture, we exclude one or two 
pools of water in a low part of the floor. An artificial wood­
en floor upon which the fire had been placed was very slight­
ly charred in one place, and the quantity of firewood burned 
was very small. The trial was so far a success, both as re­
gards the apparatus and the agency of steam as an extin­

guisher.- liJngineer. 
. _ .  

sulphur as a Fire Extln­
Kulsher. 

Lea Jfondea sugr,ests that 
brimstone should be carried on 
board every ship for use in case 
of fire. Half a hundredweight 
(30 kilos. ) of brimstone would 
be sufficient to abstract the 
whole of the oxygen from 8,531 
cubic feet of air, thus render­
ing It unfitted to support com­
bustion. In a closed space, 
like a ship's hold, the sulphur­
ous gas produced by the burn­
ing of the brimstone would 
penetrate where water from the 
decks could not be brought to 
bear, and the density of the gas 
would prevent its rising or 
spreading if care were taken to 
close the hatches carefully with 
wet sails, etc. It is suggested 
that the brimstone should be 
made up in the form of large 
matches, the ends of which 
could be passed through scut· 
tles prepared for them in the 

decks or bulkheads in case of need. It is asserted that $4 or $5 
worth of brimstone would be sufficient to stifle and annihilate 
all traces of combustion in an air space of 35,000 cubic feet 

• ••• • 

New Property of" Glyeerln. 

R. Godeffroy, on examining a chemically pure glycerin, 
found that when heated to 3020 Fah. it took fire, and burnt 
with a eteady, blue, non-luminous Ilame, without diffusing 
any odor or leaving a residue. The glycerin had the specific 
gravity 1 '2609. This property enables glycerin of lower 
specific gravity to be burnt by means of a lamp wick. 
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GROWiNG ORCHIDS. 

The orchids are among the most recent popular olaimants 
for the attention of the florist and the amateur, and there 
are some varieties which can be raised with very little 
trouble and expense, as a large proportion of the entire class 
require but a moderate degree of heat. The species are very 
numerous, and are found all over the world, this country 
being, however, but sparingly represented among them. The 
be"t known of the Americau kind s is probably the showy 
orchid (orchil spectabilis, of Linnreus) ; this is found from 
New England to Kentucky, and beautifies the wooded hills 
in the month of May. The large, round· leaved orchid (pta­
tantkera orbiculata) spreads its foliage on the ground, and 
the white orchis (p. dilatata) bears a wand-like spike 
of whitish flowers. Both these kinds are common 
in our Northern States. Perhaps, however, the most 
beautiful of our native sorts is the great purple orchis 
(p. perOlTTU8na, Gray), with its large, showy flowers. It 
grows freely in moist spots in the West and South. 

As a rule, all orchids require plenty of moisture, 
and the beautiful English specimen shown in our en­
graving is elevated in a bed surrounded by spars of 
wood, serving to keep the roots well supplied with 
air, and to surround them in a water.bearing mass of 
moss or other vehicle. 

.. .  11 
New Form of' Concrete Foundatlon8. 

At Gl asgow harbor, the foundations for a 60 tun 
crane have been put down on a new principle by Mr. 
Deas, engineer to the Glasgow Harbor and Clyde Na­
vigation. 

The quay wall itself is carried on triple groups of 
12 feet cylinders. The crane seat rests on twelve con ­
crete cylinders, 2 feet 4 inches thick and 12 feet exter­
nal diameter, in three rows of four each. The four 
front cylinders were made in pairs, and the middle and 
the back rows singly, the last two rows being joined 
together by tongues of brickwork. The cylinders 
were made in wooden frames, in rings about 30 inches 
deep. They are composed of a mixture of five of 
gravefto one of Portland cement, and were ready to 
lift and set in position after being made about three 
weeks. 

The cylinders sit each on a cast iron shoe, on which, 
after being set in the trench, brickwork in cement was 
built to a hight of 5 feet. On the top of this the con­
crete rings were placed, and jointed together with 
strong Portland cement mortar. The bottom of the 
trench in which the shoes were placed close together 
was about 3 feet above low water level. After the 
building of the cylinders on the shoes was completed, 
they were sunk, by means of· Milrol"s patent excava­
tors, until the bottom of the shoes reached the depth 
of 32 feet below low water level, or about 52 feet below 
quay level, about 100 tuns of cast iron rings, of the same 
shape as the concrete rings, being required to force each cy­
linder down. The cylinders were then cleaned out by the ex­
cavators to the level of the bottoms of the shoes, and filled 
with Portland cement concrete, the lower 9 feet of the front 
cylinders being composed of five of gravel to one of cement, 
all the other concrete used in filling being nine to one. The 
diamond spaces between the cylinders were also cleaned out 
to the same level, and filled to the top of their cylinders with 
concrete, five to one. 

• I •• • 
THE 80LANUlI CBIliITl1J[. 

This is one of the handsomest of all the plants known 
as sub.tropical, when grown in warm 
sheltered spots. According to the Be 
vue Horticole, this plant was introduced 
to Paris gardens in the year 1862, and 
is a native of Guiana. It is, in addi. 
tion to its fine size and dignified port, 
a plant of remarkable beauty, owing 
to the texture of its leaves, which are 
covered with a deep rich velvet of ten­
der green color, with violet veinings 
set with spines. So very remarkable a 
plant deserves to be cultivated as an 
indoor plant where the climate will not 
permit of its being grown out of doors. 

Panoramic Pbotoerapba. 

M. J. F. Plucker, of the Belgian 
Photographic Association, contributes 
to the Bulletin an ingenious method of 
producing panoramic prints from two 
or more negatives. The negative must 
be taken so as to include, at the edges 
where the junction is to be made, a por­
tion of the subject in common This 
portion is printed from one of the ne . 
gatives upon a slip of paper, which is 
divided in the center with a penknife. 
The two halves are then attached to 
the negatives in such a manner as to 
exactly cover the portion it is intended 
to " stop out " of each, a piece of opaque 
paper, the size of the negatives used, 
being also gummed on for the purpose 
of protecting tbe sensitive paper, which is not covered by 
the negative. The first negative is placed in a printing frame 
large enough to hold the number of negatives intended to 
be combined, and, after printing, the extremities of the line 
of junction are carefully marked with a pin point. Negative 
No. 2 is then Introduced and brought into reglater with the 

pin holes. This may be done either by holding the frame 
up to the light, or by resting it on the edge of a table, a lamp 
being placed on the floor. Having secured the register, pro· 
ceed to print in the usual way, repeating the operation for 
each different negative. 

e .•. •  

Magnetization oC Steel. 

The magnetic strata are limited to a certain thickness, 
which they can never exceed. This limit varies in different 
steels. It is very great in those which are soft, 8.'ld dimin· 
ishes as the proportion of carbon augments and as the tem­
per is harder. For certain bars which the author has stu­
died it is = Om 4 ;  but he has specimens where it is below 

1-10 m.m. The latter only receive what might be called a 
superficial magnetic coating, the thickness of which it is not 
possible to augment by increasing the intensity of the cur· 
rent. But if the depth of the magnetization diminishes along 
with the magnetic conductibility, the intensity of the mag­
netism increases. It follows that the quantity of magnetism 
is subject to two causes of inverse variation-the depth which 
increases, and the intensity which lellsens, as the conduc· 
tivity increases. -M. J. Jamin. 

• ••• • 

Everta8tlnl: Perdition. 

A reward of two hundred and fifty dollars is offered in 
London, for the best es�ay of moderate phamphlet size, ad­
vocating an address by the House of ( �ommons to the Queen, 

SOLANUM: CRINITUM:. 
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U8e8 and Propertlea of' Salicylic Acid. 

Salicylic acid is prepared fro m the oil of wintergreen, the 
latter obtained from the gualtheria procumbens, a trailing 
plant common all over this country and widely known as 
the wintergreen, tea berry, partridge berry, and deer berry, 
by boiling the oil for a few minutes with a solution of caus. 
tic potash : in this operation wood spirit is liberated, and on 
the addition of an acid salicylic acid is precipitated. Thus 
obtained, the cost of the substance has been high. Although 
its existence has been familiar to chemists, through its little 
or no utilization, it, in common with a very large number of 
other organic compounds, has been but slightly known out­
side of the laboratories. At the present time, however, 

there is a prospect of the acid coming into wide gene. 
ral employment through the recent discovery, of M. 
Kolbe, Professor of Chemistry at the Leipsic Univer· 
sity, that it can be fabricated from carbolic acid, which 
discovery has been already put in practice on a large 
scale by M. Van Heyden of Dresden. 

M. Kolbe has found that, while salicylic acid can be 
produced from carbolic acid, it, on decomposition by 
heat, regenerates the latter, and . further, it partakes,in 
common with carbolic acid, of the power of killing the 
inferior organisms which determine the phenomena 
of fermentation and of putrefaction. 

Salicylic acid is in fact a powerful antiseptic, and, 
from its harmlessness and freedom frem odor and taste, 
appears to be more valuable, in a considerable degree, 
than carbolic acid. Its properties are well shown in 
the following brief summary of M. Kolbe's experi­
ments : Beer yeast, which, as is well known, deter· 
mines the alcoholic fermentation of sugar, is totally 
inert on a solution of glucose to which one one-thou­
sandth part of salicylic acid has been added. Ground 
mustard, when treated with tepid water,yields a strong 
piquant odor of mustard, but becomes completely odor· 
less if a small portion of the acid be previously added. 
The acid also hinders emulsin, or the ferment of 
sweet almonds, from acting on the amygdalin and 
transforming it into essence of bitter almonds. 

A very small quantity of salicylic acid retards con­
siderably the spontaneous coagulation of milk. A 
quart of beer containing 15'4 grains of the acid and 
exposed to the air does not become sour, nor does the 
least vestige of the cryptogamic vegetation peculiar 
to spoiled beer show itself. Eggs plunged for one hour 
in a solution of the acid, and in no manner treated 
otherwis€', were found perfectly fresh after three 
months' exposure to the atmosphere. Meat powdered 
over with the substance is prevented from spoiling for 
weeks. To prepartl for use, the meat is merely washed 
to disengage the aci d ,  as the savor of the latter is very 
slight and by no means disagreeable. This is a re­

markably valuable property, and one which will doubtless 
find profitable utilization in transporting beef from Texas 
to the Northern States, or from Australia and South America 
to Europe. 

-

Dr. Thiersch, of Leipsic, has investigated the uses of sali. 
cylic acid as applied to surgical dressings. When placp.d 
upon cancerous sores and ulcers in a powdered state, it hin· 
ders the putrid odor and produces no inllammatory symp­
toms. The impregnation of tow dressings and of bandagell 
with the substance is found to be attended with excellent 
results, though it is curious here to remark that the acid ill 
absorbed and afterwards found in the urine. The applica· 
tion of the acid to treating contagious maladies, such as ty. 
phoid and cholera, has as yet not been made the subject of 

experiment ; but now that the proper. 
ties of the substance have brought it 
prominently before the scientific world, 
there is little doubt but that the mOllt 
extended investigations into them will 
shortly follow. It is already in use 
in the surgical wards of Roosevelt 
Hospital in this city, as a dressing for ' 
wounds, ulcers, etc" in the proportion 
of one drachm to sixty-two and a half 
Iluid ounces of wat€'r. 

. , ., .. 
A pparatlne. 

This is a new substance said to 
give excellent r esults when employed 
for preventing incrustation in boilers, 
besides being useful where gelatin and 
gelatin·like substances are require!!. 
It was discovered by Mr. H. G erard. 
It is a colorless and transparent mate­
rial obtained by treating starch, fecula, 
farina, and any other amylaceous sub­
stances with a caustic alkali. Hither. 
to it hss been found to be best made 
with potato starch, treated with a ley 
of caustic potash or soda, the follow­
ing being the most suitable propor· 
tions, and best method of preparing 
the apparatine : 15 parts potato starch 
are put into 76 parts water, and kept 
in a state of suspension by stirring, 
when 8 parts potash or soda ley at 26· 
Baume are to be added, and the whole 

in favor of the revision of the services of the State Church, thoroughly mixed. In a few seconds the mixture suddenly 
so as to exclude the threat of Everlasting Perdition against clears, and forms a thick jelly, which is then beaten up v·ig· 
those of Her Majesty's subjects who do not believe in that orously, and the longer the operation is continued the better 
doctrine. Essays are to be sent in before May 1st of the the quality of the apparatine. It is In this state a colorless, 
present year addressed to Rev. R. Spears, 87 Norfolk street, transparent substance, slightly alkaline to the taste, but de­
Strand London. . void of smell, and of a stringy, glue-like . �nllistence • .  H 
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exposed to the air it dries slowly, but without decomposing ; 
and even when heated to dryness, although it thickens and 
swells, it continues as unchanged as when air dried. When 
dried in thin sheets it resembles horn, but is more flexible, 
and may be folded back upon itself without breaking. For 
sizing textile goods of all kinds, silks, woolens, cottons, etc. , 
apparatine is said to be admirably adapted, imparting to 
them a smoothness which hitherto has been found unattain· 
able. When once applied to the goods and become dry, ap. 
paratine appears to be virtually insoluble. as three or four 
washings in hot water have been found to exercise little or 
no effect upon it, so that it may be used for all purposes in 
which I(lue or gum is required. Diaphanous or coarsely 
woven fabrics, when dressed with apparatine, are rendered 
stiff and rigid, like a sheet of metal ; and the new gum may 
be used as a thickening in calico printing. It will be under· 
stood that we have indicated only a few of the uses of this 
valuable substance, which, it will be seen, is comparatively 
cheap. It is necessary to keep it in airtight vessels to pre· 
vent it becoming dry, unless it is used up as BOon as made, 
for although it does not dry very rapidly when in bulk, it is 
not easily rendered soluble wwen it has once become hard. 
To prevent incrustation in steam boilers, the apparatine may 
be pla,.ed In the boiler or be added to the feed water in the 
tRnk, but the best results have, we believe, been obtained by 
placing it in the boiler direct. 

• ·e . • 

CAR AND CARRIAGE SPRINGS. 

We continue �elow our seri')s of extracts from Mr. Edward 
H. Knight's " Mechanical Dictionary,"* belecting for the pre· 
sent paper a variety of interesting engravings relating to the 
various types of springs in use upon railway cars and on 
ordinary vehicles. 

Car springs may be classed as elliptical, pneumatic, tor· 
sional , rubber and steel, rubber, steel , and air, spiral, helical, 
circular plate (plane, cormgated, and segmental), square plate, 
and bow. In the engravings which follow, th .. parts and 
strnctures are BO evident that only a short description of -each 
will be given. In Fig. 1, II is a double elliptic spring, the 
bearing of the end leaves of which are 80 shaped that, as 

Fig. 1 .  

fnr- SJirin� .•. 

the spring bends beneath its load, additional leaves receive 
a bearing upon the ovoid bars. b is an elliptic spring, the 
principal leaves of which are made of a continuous plate 
wound around. Auxiliary plates, above and beneath, extend 
the area of bearing of the bo)'es. 0 represents a single plate 
wound around a mandrel. It is designed to be used with upper 
and lower bars, as at b, or in a box, as at d. d shows an et 
liptic spring in & box and a follower above, upon which th� 
weight is imposed. Long bolts secure the follower. e is a 
series of plates which, when under others, assume the form, 
e', The box above has a series of steps beneath adapted to 

Fig. 2 

Car-Sl'r;n:;s. 

J titutifit �lUtritlu. 
water, which transfers the pressure to a bod y  of air im· 
prisont:d below. 

In Fig. 2, II is a torsional spring. The weight of the truck 
comes on spring rods having arms, b. The torsional pressure 
is brought upon the rods, and by them transferred to the 
ade boxes. h is a pneumatic spring consisting simply of a 
rubber air cushion beneath the box. i is a hollow india rub· 
ber ball in a box with a polished interior. j represents a 
number of rubber disks in a box beneath a follower. k is a 
combination of steel elliptic springs wiih auxiliary rubber 
blocks at the ends. l has concavo·convex plates fitted upon 
a spindle with interposed vulcanized india rubber disks. 

Fig. 3. 

Car-Spring .... 

In Fig. 8 a cy l inder of vulcanized rubber, with an interior 
coil to keep ii from binding against the spindle, and an ex 
terior spiral coil to keep it from spreading too far, is shown 
at m. In n air is inclesed in a mbber tube, which is enve· 
loped in a steel spiral. 0 has au india rubber cylinder in. 
closing a spiral spring, and a bolt to limit the extent of the 
llpward movement of the cover. The rubber expands into 
the flanged rim. p has a spiral steel spring contained in an 
annular case. q represents a pail' of concentric spiral springs 
on the respecti ve sides 0 f a di viding cylinder. In r there is 
a combination of spiral and rubber springs, with telescopic 
tubes to form wa1l8. , is a concentric arrangement of seve. 
ral spiral springs coiled in altsrnate directions. t shows a 
closer coil of the same general construction but of different 
proportions. In tl each set has a pair of spirals, concentri. 
cally arranged , di versely coiled, and inclosed in a cylindrical 
sheath. � is a steel plate folded and then bent into a spiral 
form around a mandrel. f./) is a volute or helical spring, the 
inner fold of which , being projected in the line of its axis, is 
made to sustain the load. x is another helical spring shown 
in elevation. 

Fig. 4. .1 --- -
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the lengths o f the leaves of the springs, so that, All the weight " 
increases, additional leaves obtaIn bearings in the box. A Fig. 4 represents a vanety of sprlUgs mllinly constmcted 
form of pneumatic spring i8 shown at f, in which the weight I 

of platAs. 1/ and t '  are Views

. 

of a set of circula.r disks of 
bears upon a box, the central plunger of which bears upon graduate� diameters. In 1/, the spring is a pair of such se· 

. ries ; in 11 ,  two pairs of the same are allied. III has annular 
• PnbUlhen, J. B: 1'0l'd '" Co. , Ne .... York efty. disks arranged in pairs and united bi a rod. II has !legm�. 

tal plates alternating with 1I.at plates in groups, the whole in 
a box under a fo1lower. In b the spring is composed of a 
pile of circnlar plates, corrugated radially and arrane-ed round 
a stem. In c the plates gradually increase in length upward 
lind downward from a middle diaphrv.gm. The bearings are 
on the ends of the longer and outer plates. Rubber spring.ll 
are placed between the movable top and bottom plates of the 
case and the spring plates. d bas several pairs of concavo· 
convex radially corrugated plates, and between the plates of 
a pair is a disk of vulcanized rubber. d' is a sectional view 
of the same. In e, a box has several metal platell compressed 
from opposite directions and shortened between bearings as 
they are bent. f has squarl' plates curved diagonally and 
fastened together at tbe corners, thus forming alternate pairs, 
which bear upon each other at the corners and diagonally 
through the centers ; the bearing points of the plates are 
changed by being lengthened and shortened when tbe spring 
vibrates. II has square, rhombic, oval, or circular plates bent 
bow.shaped and placed between bolsters. In h the plates 
are BO disposed between the bearing surfaces that, when 
the wdght increases, the load is transferred to points 
nearer the mid.lengtb , so as to shorten the portion of spring 
involved in the support. 

Numerous modifications and applications of the foregoing 
examples might be shown, but the above give a sufficiently 
clear idea of the various dl'vices now in use. While on the 
subject of springs, however, it will be interesting to note a 
few of the appliances adapted to carriages, Borne of which 
will be found in Fig. 6. 

Fig. 6. 
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At a semi.elliptieal springs are exhibited, which are hung 
upon the ends of C springs attached to the axles. In b the 
usual elliptical springs are between the bolster and axle. 
Elastic wooden springs at c connect the axles and also sup. 
port the bed. At d seml.elliptical springs couple the axles. 
At c a bolster is hung upon C springs, and at f is shown a 
system of curved springs, with three points of connection to 
the bed and two to the axles. 

• . e . •  
Mr. S. R. Wells. 

We notice with much regret the death of Mr. Bamuel R. 
Wells, a well known phrenologist and publisher of this city. 
Mr. Wells was born in 1820, and was educated as a physi. 
cian ; but subsequently becoming deeply interested in phre. 
nology, he devoted himsel f thereto, delivering lectures and 
writing many works on the subject, the principal of the lat. 
ter entitled the " New Physiognomy. " He was as�odated 
for some time with Messrs. 0 S. and L. N. Fowler. Later, 
however, he conducted his business alone, and with consider· 
able success. 

Mr. Wells was a man of many scientlftc at',ainmente, R pro 
grel!lsive thinker, and a firm ad "ocate of temperance and a 
proper observanoe of the laws of health. Works on tbese 
topiCl', by various authors, were frequently issued by him, 
and the principles of the same strongly maintained in tbe 
Pltrerwiouical Journal, of which he was the publisher and 
fonnder. He died on April 18th, after an illness of ten 
days, and of an attack of pneumonia, followed by other dis· 
eases. 

• ••• • 

A. VERY ingenions application of electro.metallurgy has 
recently been brought before the notice of the Society of 
Arts. It consists in the application of a coat of silver, by 
means of electro.deposition, on natnral leaves and flowers. 
By this means very delicate ornaments are produced , since 
the precise form and texture of the natural leaf Is preserved 
nnder the thin silver film. 

- _ .  
RUBBING warts, night and rooming, wilh a moistened piece 

of muriate of ammonia, is said to cause their disappEarance 
without -pain or .. IC&J' :re8Ultbsg. 
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Apple G ..... 

Bender has experimented wi th ripe apples and obtained 

gases from them in the following proportions : 81 ·07 per cent 

carboDi� acid gas, 6S'08 pel" �nt nitrogen gas. He believes 

.hat .. f�eJltation is produ�ed at the time of ripening. from 

which fermentation the ea.rboDiq �iQ. gu results. 
e .•. 8!' 

THE way to wash silk is to spread it smoothly upon a clean 

board, rub white soap upon it, and brush it with a clean 
hand brush. 

. :ees 

OW BOOB dB PUBLICATIONS. 

A NEW MONETABY SYS1'JU(, THE ONLY HlIA.NS OF tlECURING THE 
Bespective Bfahts of Labor and Property, and of Protecting 
tile Publlc from Financial Revu.lsiOlla. Dy Edward Kellogg 
(from his work on Labor and Capital). Edited by his Daugh­
ter, Mary Kellogg Putnam. Fifth Edition . Dy mall $1.50, 
free of postage. Philadelphia, Pa.: Henry carey BaIrd & Co., 
406 Walnut street. 

This book conblns many original Ideas on tbe subjects of tanking and cur­
rency. and gives forth many pauaceas for the evils of poverty. bard worl<, 
and short pay . We do not think It will conv ert any one to the belief that the 
laws of Nature and of supply and demand can be succe88!ully abrogated by 
8peclal leglslatlon. however specious such law-making may be ; but as tbe 
production of a sincere and very discursive thinker. the volume demands 
thO attention of students of Its subject. which Is dally growing In Import­
ance to the future of thl B country . 

UNITED STATES HABDWA.BE ..urn METAL TRADES' DmEcroBY, 
compmlng a Complete IJst of the Manufacturers, Importers, 
Wholesale aud Reta11 Dealers, Commission Merchants, etc., in 
the United States and Territories. Price $6.00. Doston, Masa.: 
Greenough, Jones, & Co. 

This book Is a most useful compilation. and appear3 to contain all the 
In formation stated In Its very comprehensive title . Tbe varlona tradea. 
Including agricultural Implement makers . bell founder •• boiler makera. 
engine builders . plumbers. and eyery otber b.-anch of the metal· working 
buslne3s. are arranged alphabetically by Statu , L uBlne . .  headlngo. towns, 
and names. Much labor and care have evidently been s;>ent on the wOl k. 
which appears to be authentic In every particular . 

THE METRIC SYSTEM 011' WEIGHTS AND M&A.StTBES. By J. Picker­
ing Putnam. New York City : Hurl and Houghton. 

Jllr .  Putnam places the advantages of the decimal or metric Iystem be· 
fore his readers with much clearness and force ; and alt.hough the two sides 
of the questlou are very generally understood. It Is well to keep the subject 
before the public. If ever the nations adopt any uniform system. th( ra Is 
little doubt that the Frenoh piau 11'111 be the basis of It ; and of thiS, even tbe 
opponents of that syotem are tolerably well con,'lnced . 

WOODEN AND DBICK BUILDINGS. WITH DETAILS, CONTAIKDlG ONE 

Hundred and Six ty Plates of Plans, Elevations, Views, Sec­
tions, and Details of Various Structures. With SpecificatiOns, 

Forms of Contract, Schedule of Prices, etc. Published Under 

the Direction of A. J. Dicknell. VoluD;le ll. New York city : 
A. J. Dicknell & Co., Architectural Publishers. 

We reQently reviewed thlo handsome work . on the losue of tbe IIrst vol­

ume ; and have now to acknowledge the receipt of Volume II. which com­

pletes one of the most useflll and valnable works on practical architecture 

ever Issued trom the :>ress. 

W AGOENEB·S STABllABD WAGES TABLES, showing Computations 
of Wages for Any Number of Hours, frolll ' One to Sixty. 
Compiled by D. U. Waggener, A uthor of " flook-kceping 
Simplified," " Improved Trial Dalance flook," etc. Price $1. 
Philadelphia, Pa. : D. D. Waggener & Co. 

A complete ready reckoner for all wages calcula tions. complied with 

great care and arranged In a most convenient form. 

A SERIES OF .A.xEBICAN CLINICAL LEcTuRES. Edited by E. C. 
Seguin, M.D. Volume I, No. 3. Containing " Pneumo-Thoru,' 

by Austin Hunt, Sr., M.D., Professor of Medicine at Bellevue 

Hospital Medical College. Price .0 cents. New York city : 
G. P. Putnam's Sons, Fourth avenue and 23d etreet. 

This continued publication Is likely to prove of special val ue to students 

of medicine. and the various essays are especially Intended to be trustwor­

thy guides to practloe. Not only Bre tbe vie w s  of the lec turers given III 
a:l:leMO . but the latest authoritative opi nions on the therapeutles Bad patho· 

logy of each case are combined In oach 10lue, wblch Is complete In Itself. 

THE POPULATION OF AN APPLE TBEE. By A. S. Paokard, Jr., 
Editor of " The American Naturaiist," Author of " Guide to 
the Study of Insects," etc. Prioe :e;; cents. Boston, Masa. : 
Estes and Lauriat, 143 Washington etreet. 

A valuable contribution to popular entomological aclence. deserving to 
be read by all cUltivators of fruit. 

THE GLAOIAL EPoCH 011' OUR GLOBE. Dy Alexander nraun. PrIce 
25 cents. Doeton, Mass. : Estes and Laurlat. 

We have here a very rea�able account of tbe much vezed queatlon ot the 
SIaCIaI theory, whlcb Is po intedly written and well Illustrated .  

SIXTH .ANNUAL REPOBr OF T H E  SrATE DOARD O F  HEALTH O F  MAs 
SAOBUSEITS. Doston, MaS!!. :  Wright & Potter, 79 Milk street. 

THE BEsOUBCBS ..urn M:A.NuJl'AOTUBING CA.l'ACITY OF LoWD Fox 
RIV'BR VALLEY, AP.l'LI!l'l'Ol'f, WISOOIII',SlN. By A. J. Reid, Editor 
of the " Appleton Post." Appleton, Wls. : Reid & MUler. 

XlSClIlLLA.NlIIOUS ROLLING MILL INlI'ORXATION. No. lO. Pittsburgh, 
Pal. : J. L. Lewis. 
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S�AP.-S. S. Lewis (of Bo.ton. Mus.) . et al .• London. England. 
Sl'IlIIli'IlfG H.JIP • •  TO.-J .  G ooe!, Wllllamsburgh. N. Y. 
ST .... " E IIIOllf •• lIITO.-G. B. Dlzwell, lIIBss . 
S1'OClItllfG SUPPOBTIlB.-A . H. Cramp, New York city. 
TnWBA.PIl.-lII . Gaily. Rochester, N. Y. 
UJlB .. tLA.-U . G. Steinmetz. Philadelphia. 1'&. 

' WlIIPT STOl' lIIoTloN ,-T. laherwood, Westerly. B. I. 
WOOD Pw.mm.-D. L. Toppan . Solll8rvtUe, Xae • •  , a al 

Ii tit.tifit Jmtritau. 
Improved Paper Dryer. 

Jonathan Hatch and Guilford Smith, Windham, Conn., 118111gn0ra 
to Smitb, Winchester & Co., same place.-Each side is provided with 

Improved Bucket Ear. girden!, which support the cylinders and faus. These cylinders each 
James D. Field, DIue Rapids, Kan.-This bucket ear is constructed ' have tw o heads, which consist of a hub and a spider, each being 

of a continuous piece of sheet metal, which is folded with a centTIIl , 
made separately and fastened together. The advantages claimed 

rib that is perforated for the bail the side plates being attached to in t'Jis manner of making thelle heads are, first, to prevent breakage 

th� bucket.
' In the shrinkage in casting ; secondly, to admit ot lightening the 

several parts ; thirdly, to facilitate the construction ot said heads 
Improved !!Iachlue Cor Sh earing !!Idal . and hubs. The longitudinal rafuo, which connect the cylinder heads, 

John Walsh and James Dutot, Newton, Iowa.-This device is so I are stayed by internal rings. Wire is wound spirally over the cylln­
constructed that, by a down pressure, the lever will exert a con- ders and fastened with a cap piece. Theoe cylinders are revolved 
stlmtIy increasing force upon the jaw, and act upon the principle in a steady and uniform manner, gEar wheels beill&" attached to the 
of the knuckle jOint. The lower jaw hangs loosely on the ful- hubs at one end, which engsge with each other • 
crum pin, with the outer E'nd resting on a wedge. This wedge is 
moved back and forth, to open and close the shears, and act only on 
the lower jaw. 

Improved Waa;oD Brake. 

Lewis U. Morgan, West Liberty, W. Va.-The invention relates to 
that class of automatic wagon brakes wherein the weight applies 
the brakes through a sliding reach, and cons:sts in combining 11 i th 
the ordinary brake lever and axle an end-slotted reach with an end 
eye, a rod, lever, and arc rod. 

Improved Cal' CoupUnc. 

Charles Hobzner, Louisville. Ky.-The Invention relates to that 
class of car couplings in which no pin or link is used but a pivoted 
hook, that passes over a !houlder of the opposite car, and couples 
automatically. The invention comlsts In a lever upheld at its rear 
by a spring support, a push bar having a crosspiece supported by 
springs, and in a peculiar device by which the cars may, with great 
facility, be uncoupled from the car or from either side. 

Improved Beda'ead Paatenlnlr. 

Louis Gulenot, Baitimore, Md.-The object of this invention Is to 
provide a fastening for bedstesd ralls and ail kinds of frame work 
which are to be detachably connected. It consists in a short bolt 
having at one end a screw thread and nut, and a squared end to re­
c eive a wrench, and at the other a right angular groove. Said bolt 
is placed longitudinally In one portion of the frame, and is held 
therein by the said nut, which engages WIth the side of a recess, the 
grooved end of the bolt entering a detachable plate in the other 
portion of the frame work, which is provided with a lug or exte�­
sion which moves In the said groove, and, when the bolt is turned, 
draws and locks the two portions of the frame securely together, 
the nut serving to tighten the devices as they may from t:me to time 
require It. 

Improved Plow. 

D. S. Uenson, Baltimore, Md.-The invention consists in combin­
ing wJth a plow a set of wheels piaced at an inclination to a vertical 
piane and provided with a groove upon their peripheries, which re­
oelves and runs upon the projecting edge of the unplowed ground. 

Improved Aah SIRer. 

Frederio Anthes, New York city, L.<signor to Theodore Wenk and 
Samuel Leber, of same place.-The Invention relates to conneoting 
the sections composing the bod y of the sifter to the Circular ends 
thereof by means of slotted lugs and clamping bolts, also to the 
construction whereby the removable door section of the sifter is 
attaohed and held in place. Dy this construction the various parts 
of the sifting cylinder can be very easily and quickly put together 
and taken apart, and �e sifter,can ,be cheaply made. 

Improved SprlDIr Bed Bottom. 
Edward P. Dennett, Elkland, Pa.-The present invention relates 

to new and useful improvements In spring bed bottoms, and con­
sbts in ' springs attached to the head and foot boards, having eyes 
which hold rods, and in a series of solid spring slats, slotted at the 
ends to receive the rods, the said rods being divided or spUt, and 
having central springs. 

Improved Neck Tie. 
Alden J. Adams, New York cltY.-The object of this invention is 

to prevent the slide of a cravat from slipping down while the said 
cravat Is being wom. It con�ists in the oombJnation of a flap, pro­
v.ded with a hook and eyo or oth,er fllStening with the body of the 
Ellde. 

Improved Wardrobe Bedatead. 

Robert G. McClure, Jamll6town, O.-This ooDSists of straPS for the 
purpcse of holding the bed, and preventing t't from bulging wben 
turned up, the same being stiffened in the middle, while their ends 
remain lie,dble, and are provided with loops that fasten over knobs 
on the side boards of the bed bottom. 

Improved Cloth-ShearlDC !!IachlDe. 

Isaao L. Holmes, Baco, Me.-The first part of this invention con­
sIsts of an automatic feed-regulating apparstus, whereby the cloth 
is deJtvered to the machine, so that It hIlS a uniform tension while 
pasllng through i t, not subject to the unequal pulls and strains com­
mon to the cloth when drawJng into the machine. The second part 
o )nsists of an automatic contrlvanoe. whereby the revolving cut­
ters are stopped by a Eeam when It approaches them, and ailowed 
to rest unW the seam passes, and then set in mo lion again. as It 
passes away from them, to protect the cutters from the eaects of 
the extra tli ,kness of the seam, and to prevent the seam from be­
ing cut. The third part ot the invention consists of the bed pieces 
of the stationary knives pivoted to the frame, so that these knives 
can be readily swung up a way from the revolving knives to faci li­
tate the cl('aning of the latter of the oil and emery used in shaJ'pen­
ing them. 

Improved Ca.tlD Ir oC Steel-Paced Anvlla. 

John Donovan. carpentersville, IlL- This consists in a Wire loop 
in the horn of the plate, for keeping It in place in the mold, and il l  
construoting the face plate ooncave on the side receiving the iron,  
11:> compensate for the greater shrinkage of the iron In the middle. 

Improved .Railroad-Car Truck. 

Alonzo Gilman, Le" t ton, Id.lho Ter.-This Invention consists of 
the app:ication of one double fianged wheel and one plain or fiat 
I t .n med wheel to the same au la of a railroad car truok. It also con­
sists In an alten:ate arrangement of these wheels on adjacent ules. 
so that both rails are utilized, and the cars are kept properly on tht 
rails. 

Improved BalTel Barrow. 

James Harding Urown, Porter's Mills, Wis.-This Is an improved 
barrow for carrying harrels and other thinge, wbich may be used a! 
a wheel barrow or as a hand barrow. It may be expande I or COIl­
tracted to adjust It for carrying a lll'ger or a smaller barrel, as mal 
be required, and the side bars and bru oes lock e;! In place when ftC­
Justed. The said wheel can be conveniently attached and detached , 
as required, and the dde bars and braces looked in place when ae­
jll8ted. 

Improved Cal' Axle Lubricator. 

John D. Imboden, Richmond, Va.-Tbe invention consists in a 
detaohable wire frame, having elastio sides that press a woven 
flhrlc or other abmrbent to each sIde of the journal, thus supplvl� 
the lubricant and wiping the journal at the 88m. Ume. The great 
merit consists in the facUlty ,with which it may be appUed to any 
30umal bo% sad removed theretrom. 

Improvcd CoUon Chopper. 

Theodore C. Burnham, Waco, Tex.-The chopper knives are at­
tached to rods which project rearward and inward, so that their 
Inner ends may meet or slightly overiap at an angle. Dy operating 
an arm, the knives may be heid back and prevented from outting, 
when desired. A spring is made of such a strength as to hold the 
knives to their work under ordinary circumstances ; but should 
S lid knives strike anything they cannot cut, the spring will yieid 
and allow the kniv6s to swing back and P88S the obstruction. 

Improved Bird Pood Holder. 

Samuel E. Tompkins, Sing Sing. N. Y.-This is a griping tongs for 
holding sugsr lumps, bread, cuttle bone, pieces of fruit, and the 
like, with a griping stan l or foot adapted for temporarily attaching 
it to the wires of the COMe. so as to hold the food . e:mane!.t ly. 

Improved DlataDce-!!Iea.uJ'ln&r; Inatrument. 

William F. HarrBch, Chicago, nl.-The invention consists of two 
reflectors, of which one Is placed stationary on a suitable frame 
under an angle of forty-five degrees, In front of the object glass of 
t.be telescope, extending to the hight of tbe center line of the same. 
The other pivoted refiector Is mounted on a sildlng piece, which 
mo,'e3 under suitable angle to the Une of sight along a scale OD 
which the distance is indicated by a pointer of the pivoted refiector 
at I he point where tbe reliected picture and the real object, seen by 
the upper half of the telescope above the stationary reliector, fail 
exactly into one. 

Improved Harve8ter. 

Charles D. Shrader, Lancaster, Wis.. assignor to himself and Allen 
R. Bushnell, same place.-Thls is an attachment for the platforms 
of grain harvesters, for the purpose of faciUtatlog the work of the 
binders. It consists in a sweep operated to compress the gavel 
against the rear side of the platform. 

Improved !!IaD£le. 
Henry Tammp, Bartlett, In.-This consists in a weighted pressure 

box, with central shafts, which is connected by siotted ind ful­
crumed levers and connecting rods with crank wheels, operated by 
sn intermeshing cog wheel, for imparting reciprocating motion to 
the press box by the continuous rotation of a hand crank wheel, so 
that one person may readily work the mangle and Wt the weighted 
box, while another feeds the clothes rollers to the !!lime. 

Improved Game Board. 
Owen A. Gill, New York citY.-Thls invention consists of a disk, 

which Is balanced on a central bottcm handle, and provided with 
indentations or cup.sbaped recesses and cWrerent obstruotions for 
rendering the playing of a ball thrown from a revolving wheel into 
these holes more dlmcult and hazardous. 

Improved CordlDC Attachment Cor Sewlnlr !!Iaehlnea. 
Hamilton C. Jones, Brooklyn, N. Y.-The lower part of the 

presser foot is provided at one side wltb a beveled recesI!, which 
guides the eords on a level with the foot without the cords 
being IUlted upon by the presser foot, and Impeding the regular 
stitching to the fabric. A sheet metal guide plate slides' in grooved 
guides at the top of the preEBer foot, and may be laterally adjusted 
thereon, to be locked and retained for guiding any thiokness 
of cord to the needle by a spring arm wIth a hook edge snap. 
ping into grooves of the presser toot. The side flange of the guide 
plate is provided with a folding front extension, which is bent in 
the shape of a liat tapering tuile, by which the cord and fa"ric are 
gradually folded, and thereby more easily fed. 

:Improved Car Wheel. 
Samuel Baldwin Chapman, New York city.-The wooden tread is 

mado by gluing together pieces of veneelilJg placed obUquely to 
each other and obliquely to the wheel. so that the exterior surface ot 
the sections which form the tread wili be endwise of the grain, and 
then turned oa outside and in. This tread Is made in two scotians, 
baving between the sections a steel rlng,which will resist th .. wear 
while alfording a muoh greater degree of traction than can be ob­
tained from an entire metallic tread. A metallic band surrounds 
a heavy rubber ring which surrounds the hUb. The rubber ring 
aots as a cushion to give the wheel fiexlbUlty, and to reliE've the 
rolling stock of concussions. 

Improved !!IUlatoDe Dreaa. 

Jeaerson Carvill and John caven, KIngston, Minn.-The middle 
portlon is arranged about an eighth of an Inch lower than the taoe, 
but rising in concave shape up to the level of the Inner margin at 
the face. This recess may, of course;'be dressed out from Ume to 
time, as the stone wears away ; but in order to save the labor of so 
dressing it, it is proposed to construct the part separate from the 
othel:, and arrange it in a rece!s, with adjusting screws to lower it 
away from time to time, as the face of the stone wears. 

Impro'l'ed Travellnlr Cap. 
Adolph Schwarz, New York clty.-This consists in the introduc­

tion of a connecttng piece &crOIIIl the opening for the face, by which 
the eyes and mouth are left uncovered, but the noee and cheeks 
protected. 

Improved Device Co r  !!Iovlnlr RaUroad Carlil. 
13enjamin E. Phelps, Kansas City, MO.-The object of this inven­

tion Is to prGvlde means for moving CIlrII on railroads ; and It con­
;idts in a lever slotted at the lower end, haviog a friction wheel in 
the s!ot and a crab pivoted to Its end. It also has a removable fnI­
crum composed of two bars attached to its sidet', to the lower ends 
of which fulcrum bars a self-adj usting crab is attached. 

Improved ISewlDa' !!lachine Sbuttle. 
John G. Nichols, New Eureka, Kan.-This invention consists in a 

iCwlng machine Ehuttle '" hich Is so constructed that a perfect tEn­
�Ion of the thread is obtainEd by a t fnsion device, occupying but 
littIe EpaCE', within the shuttle body, the threaoing operation being 
lIso perCormed with greater ease an d celerity than in 'be shuttles 
heretofore constructed, by dispensing with guide eyel!, and using, 
instead, notches and slots into which the thread can be readily en­
tered. 

Improved Can Cor 1IIlx'nlr PaiDt. 

Walter W. 'Thayer, New York clty.-This invention consists of a 
C ln with a hol low »and le, forming a receptacle for the mixing 
11 1uld The handle communIcates by a vent bole and .. uIng orifice, 
which are closed and opened by a h inged spring valve, with the 
mixing can for admitting the required quantity of liquid to the 
oolor. Tbe marking brush is placed after use into a side sleeve of 

the handle and recess ot the can, wblle the paper � tile Ibreo­
ilion to be marked is 6ecUl'ed by a spring holder to the ·eI.D. 
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:J,usintss and �"s.anal. 
2'IIe � for lmertfon under th18 head 18 S1 (J IAne. 

�cu\tura\ Implements, .Farm Machinery, Seeds, 
Fertilizers. R. H. Allen '" Co . .  189 & 191 Water St . .  N .  Y .  

MagIc Lanterns, Stereopticons 01 all sizes and 
prices, for Parlor Elltertainment and Public Exhibitions . 

P",.s .... ell on small Investment. Catalogues free. MeAl· 
Ioter. Man'f'g. Optialan. 49 Naooan St .• N .  Y. 

Fleetwood Scroll Saw, with Boring Attachmem, 
for all descriptions of light Scroll Sawing. See Mv't.  

page 285. Trump Bro's, Manufacturers, Wllmlngton,Del . 

The Worcester (Mass.) Gazette says : " They who 
wish to advertise Judiciously and cheaply can find no bet 

ter medium through which to reach the great public than 

through Geo. P.  Rowell & Co's Agency, New York . "  

Tlnners, all-Address No. 8, Marcellus, Mich. 

2nd Hand Engines and Boilers for Sale at Low 
Prices. Address Junius Harris, Tltnsvllle, Pa. 

Hand Bolt Cutters, Power Bolt Cutters, LIght­
ning Screw Plates, etc . Wiley & RU88ell Manufacturing 
Company, Greenlleld, Ma ••• 

Telegraph and Electrical Instruments and Bat­
teries, cheap . M. A. Buell, 86 Bank St . ,  Cleveland. O .  

1,000 Ibs. English Steel Necdle Wire, I n  coil, No. 
14 Iron Wire Gauge, for s81e less than cost of Importa· 
tlon ; also, 500 Ibs . of No. 16, suitable for needles, spiral 
springs. or any purpose requiring a fine quality of .tJel . 
Goodnow '" Wightman, 23 Cornblll , Boston, Mass.  

The " Lehigh" Emery Wheel. A new patent. 
Addre.s Lehigh Valley Emery Wheel Co. , Welssport , Pa. 

1, 2 &  3 H.P. Engines. Geo.F.Shedd,Waltham,Ms. 
Small Property, well located for economical 

manufacturbg. Lump coal costs $2, and Nut coal $1 . 50  
per tun, delivered. Taxation 1 . 87.  Employees' house, 
rent for � to ,12 per month . Excellent shipping faclll· 
ties. Buildings new and In good repair. Good schools, 
churches, and desirable community for residence. Full 
description, price and terms , by addreSSing Kittredge 
Cornice and Ornament Company, Salem, Ohio . 

For Sale-8mall Engine and Boller. " G. L. W.," 
Steubenville, Ohio.  

We have a light Machine (Gray and Malleable 
Iron and Steel) which we want to have manufactured . 
Will contract for 1,000 and upwards. Address Bartlett & 
Co . ,  Quincy, Ill. 

For best and cheapest Surface Planers and Uni­
versal Wood Workers, address Bentel, Margedaut & Co . •  
Hamilton, Ohio. 

For 13; 15, 16 & 18 In. Swing Engine Lathes, ad­
dress Star Tool Co . ,  Providence, R. I .  

Medels for Inventors.-H. B .  Morris, Ithaca,N.Y 
Wanted-Foreman in an Agrlcultuml Machine 

Shop. Reference required. Address Harris Manufac· 
turing Company, Janesville, Wis. 

A Rich Gold Mine Discovered for Agents Selling 
very desirable new Patent Articles for housekeepers and 
others. G. J. Capewell, Cheshire, Conn . 

Every MetalWorker should have a Universal Hand 
Planer. Address J .  E. Sultterlln,60 Duane St. ,  New York. 

Steam and Water Gauge and Gauge Cocks Com­
bined, requiring only two holes In the Boller, used by all 
boiler makers who have Been It, ,13. T. Holland, 57 Gold 
St. ,  New York. 

Diamonds and Carbon turned and shaped for 
Sclentl1lc purposes ; also, Glaziers' Diamonds manufac­
tured and reset by J. Dickinson, 64 Naooau Street, N. Y. 

See N. F. Burnham's Turbine Water Wheel ad­
vertisement. next week, on page 301. 

For Sale-A new patent for a Cro!!IK)uttlng Ma­
cblne, tha best In the market. Can be seen III operation 
124 Goerck St . ,  New York. Inquire for Geo . Marshall. 

Soap Stone Packing in large or small quantities. 
Walrus Leather Wheels tor POIlBhlng any Metals. 
Belt Studs for fastening Leather or Rubber Belts. 
Baxter Wrenches for dlmcult comers. 
Greene. Tweed & Co., 18 Park Place, New York. 

Three Second Hand Norris Locomotives, 16 tuns 
each ; 4 ft'. 8� Inches gauge, for sale by N. O. & C. R. R. 
Co . .  New Orleans. La. 

For Sal_Factory. Two Stories, 36x80-Englne 
and Boller, 40 horse power-Sbaftlng, Steam Dry House, 
Sheds, ete. Lot, 84Ox22O ft. . Good chance tor manufac­
ture of cheap furniture or agricultural Implements. 
Hardwood lumber In abnndance and cheap. Address, 
for particulars, Sayer & Co. , Meadville, Pa. 

.Agents.-100 men wanted ; $10 dsJly, or salary· 
selling our new goods. Novelty Co. ,  BOO Broadway, N. y, 

Thomas's FluId Tannate of Soda never falls to 
remove Scale from any Steam boller ; It removes the 
Bcale-produclng material from all ktnds of water ; cannot 
Injure Boller, al lt hal no etrecton Iron ; ... ves 20 times Its 
cost botb In Fuel and repairs of Boller ; Increases steam­
Ing capacity of Boller ; bas been tested In hundreds of 
Boilers ; has removed Bushels of Scales In single cases. 
It Is In Barrels 500 lb. , � Bbls. 250 lb . ,  l( Bbls. 125 lb . .  
Price 10 cents per lb . ,  less than � price of other prepara­
tions, and superior to all otbers. Address orders to 
N. Spencer Thomas, Elmira, N. Y. 

For TrI-nltt:eglycerln, Mica Blasting: Powder 
Electric Batteries, ElectriC �'uses; Exploders.Gutta Per� 
eha Insulated Leading Wires, ete . ,  ete . ,  etc. , result of 
seven years' experience at Hoosac Tunnel, address Geo. 
M. Mowbray, North Adams, Mass . 

Faught's Patent Round BraIded Belting-The 
Best thing out.-Manufactured olily by C. W. Amy, SOl & 
SOS Cherry St. ,  Philadelphia, Pa. Send for Circular. 

PrIce only $S.50.-The Tom Thumb IDectrlc 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
gtvlng alarmB , and various other pUrPoses. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co. ,  246 Canal St . ,  N ew York. 

The Lester 011 Co., 183 Water St., N.Y., Exclusive 
Manufacturers of the renowned Synovial Lubricating 011. 
The most perfect and economical lubricant In existence. 
Send for Circular. 

Wash Stands, New Styles, Marble Tope, can be 
nsed In anv situation. PrIces very low. Send' for a cats.­
ogue. Bailey, Farrell <11; Co . ,  Pittsburgh, Pa. 

Send for Ciroular of a very Superior Boller Feed 
Pump. D. FrisbIe '" Co . .  N ew Haven, Conn. 

For best Preeses, Dies, and Fruit Can Tools, BlIss 
" WWlams, cor. of Plymouth and Jar, Brooklyn, N. Y. 

Mechanical Expert in Patent Cases. T. D. Stetson, 
2:l Murrav St . .  New York. 

For Solid Emery WheeiJ and Machinery, send to 
the UDion Stone Co •• Boston, MaN . ,  tor circular. 

Hydraulio PreMes and Jacks, new and IIeOOnd 
band. Lathes and Maehinery for Pollabtng and Bu1IIq 
Ke�. E. Lyon, 410 Grand Street New Yom. 

J titutiftt �mtritau. l MAY . 1 ,  1 875. 
Peck's Patent Drop Press. Still the best in use. 

�ddress Milo Peck, N ew Haven. Conn. 

The " Scientific Amencan " OtIIoe, New York, 11! 
1tted with the Miniature Electric Telegrapb. B� touchina 

Ittle buttons on tbe desks of the managers elguals are sent 

.0 persons In the various departments of the estabUsh­

nent. Cheap and etrectlve. Splendid for shops, olnces, 

lwelllngs. Works for any distance. PrIce 16, with good 

Satter)'. F. C. Beach & Co. ,  216 Canal St . ,  N ew Y ork, 

\lakers. Send for free Ulustrated Catalogue 

Small TOOlS and Gear WheelB for Models. List 
'ree. Goodnow '" Wlgbtman. 23 Cornhlll, Boston, Ma88. 

Hotchkiss AIr Spring Forge Hammer, best in the 
market. PrIces low. D .  Frisbie & Co . .  New Haven. Ct. 

GenuIne Concord A.xies-Brown,Flshervllle,N.H 
Temples and OUcans. Draper, Hoped8.1e, Mass. 
For Solid Wrought-iron Beams, etc., see adver-

cl •• ment. Address Union Iron Mills, Pittsburgh, Pa. for 

Uthograph, &e. 
Spinning Rings of a !iluperlor Quality-WhItins­

ville Spinning Ring Co . ,  Wbltlnsvllle,  M888. 

All Frnlt-can Tools, Ferracute W k'�, IJrldgt)n,N. J. 

F. O. B. should consult a physician.-R. J. 
W. will find directions for gilding on furniture on 
p. 347, vol. 31.-S. A. T. will find dlrectionB for 
frosting glass on p. 264, vol. 30. Canvas can be pre­
served from mildew by the method described on 
p. 90, vol. 31. A black dressing for leather Is de­
scribed on p. 171, vol. 32.-W. S. O. will find a re­
cipe for walnut stain on p. 90, vol. 32. Nickel plat­
Ing Is fully detailed on p. 171, vol.30.-C. A. H. will 
find that a method of casting Iron free from air­
holes was described on p. 409, vol. 31.-Y. will find 
directions for making concrete gravel walks on p. 
50, vol. 32. -A. B. M. will find that the Induction 
coli and Its operation have been fully described on 
p. 362, vol. 31.-.E. B. M. will find a description of 
the type writer on p. 79, vol. 27. Shaving soap Is 
described on p. 251, vol. 32. For gold Ink, see p. 21, 
vol. 26.-W. ]of. W. will find recipes for hair wash 
on pp. 267, 363, vol. 31.-T. B. S. will find directions 
for preserving natural fiowers on p. 266, vol. 31. 
M. T. D. will find directions for removing halr 
from the face on p. 229, vol. 28.-S. E. will find di­
rections for casehardenlng Iron on p. 69, vol. 31.­
D. P. will find details of a remedy for fonl water 
In wells on p. 59, vol. 32.-M. F. will find recipes for 
Worcestershlre sauce on pp. 241,281,vol. 26.-R.0.B. 

c:\n mold rubber by following the directions on p. 
36� vol. 30. 

(1) G. A. W. says : I noticed in your issue 
of March 27 a method for marking out ovals, 
which Is good as far as the description goes, but a 
great many mechanics do not know how to set 
the two pins to put the string around to make the 
oval of a given length and width. The following 
rule will be found simple and correct : If you wlsb 
to mark out an oval , Inches In length, and �. 
inches In wldth,mark out the length and width thus: 

Take one half the length (2Inches)and measure from 
a , 2  Inches,strlklng the line of the length at B and C; 
then set pins at A,B,and C,tte your strlng,b, around 
them; then pull up pins at al, and use the pencil as 
you describe. 

(2) L. A. W. ask! : 1. 'What is magnetism ? 
A. Magnetism Is the power which certain bodies 
called magnets have to attract iron. Magnets are 
of two kinds, natural and artificial. Natural mag­
nets consist of the ore of Iron called magnetio or 
lodestone. .ArtIficial magnets are made generally 
of steel, I\nd are magnetized by rubbing against 
other magnets. No substance Is Indifferent to the 
magnet, though Iron Is most of all affected by It. 
2. What Is the difference between animal magnet­
Ism and electricity ? A.There Is no known connec­
tion between animal magnetism and electricity. 
If any exists, It bas yet to be proved. 

(3) 1. H. asks : 1. How can I obtain the dif­
ferent colors of gold in electroplating ? A. Make 
a mixture composed of 3 parts nitrate 01 potash, 
1� alum, 1� sulphate of zinc, l� common salt. 
Add enough water to form a paste, which Is put 
on the articles to be colored. Place them on an 
Iron plate over a clear fire until they attain 
a nearly black heat, and then plunge them In cold 
water. Ditrerent hues may be had by varying the 
mixture. 2. Is tbere anything I cau put i n  my sli­
ver solution that will prevent It from stripping? 
A. Clean the artl<'les well and electroplate them 
slowly ; and then the silver will not strip off. 

(4) M. A. G. asks : Is there any kind of lamp 
In which I can burn kerosene oil, that will be safe 
If left to burn I n a  shop all mght ? A. Use a large 
lamp of glass, having a proportionally small burn­
er, and good kerosene 011, and you will have no 
dI1Ilculty. 

. 

(5) A. H. H. B ske : 1. What is the principle 
of the lIghtulng arresters used on telegraph lines ? 
A. A metallic plate Is connected to the line and 
another to the earth, the two plates being separa­
ted by a thin Insulating material. The principle 
upon which the arrester works Is that the tension 
of tbe atmospheric electriCity Is so high that It will 
leap acroes the Insulating substance between the 
two plates, and then pa!!S off to the ground, whfie 
the regular current will stick to thl'! wire. 2. can 
you give your readers a table show:lD&' the electro-

motlvtl force of the principal forms of battery 
now In use on telegraph lines ? A. The electromo­
ti ve forces of the various battelies are as follows : 
Daniells', Minotti's, Callaud's, Gianty's, and Hili's, 
1'079 volts ; Marie-Davy, 1'524 volts ; Leolanche, 
1'48 volts. Faure's carbon battery, 1'765 ; Grove, 
1'812 ; Bunsen, 1'964 ; eleetropoln fiuld (bichromate 
of potash), 2'028 volts. Grenet (chromate of pot­
ash) single element, 1'015 volts. 

(6) M. W. M. asks : How can I magnetize 
a steel tack hammer ? A. Draw It across the face 
of a streng electro-magnet In one direction. 

(7) N. A. B. asks : How many methods are 
there of obtalnlng pure silver from silver COin, 
and what are they ? I want the silver to plate with. 
A. Perhaps the best method for operations of this 
character on a small scale Is the following : First 
dissolve your coins In nitric acid, and add muriatic 
until no further precipitate forms. Remove the 
liquid by filtmtlon and wash the precipitate seve­
ral times with hot water. Place the filtrate In a 
flask with some small pieces of zinc, and cover 

(18) G. A. W. Bays : I ha�e read the follow­
Ing directions for drawing nn octagon In a given 
square: M'lke A C equal A B ;  then dra w the square 

them with dilute sulphuric acid (l to 4). When the C E 1<' D, and line from 1) to .E  WIll be one side of 
zinc Is completely dissolved, the metallic SlIver the octagon. Proceed In the same manner In the 
will be found In the bottom of the flask as a gray- other angles of the square A B F G. Is this a cor­Ish black mass. The color Is due to the faot of the rect method ? A. Yes. 
sll ver being In a very finely divided condition. If 
you desire to use the silver in the metallic form (19) F. D. S. asks : Is there any chemical 

(as an anode), all that Is necessary Is to melt It In a which I can mix with lard 011 so as to retard or 

small black lead cruolble, with a small amount of prevent oxidation when exposed to the alr ? A. 

carhonate ot soda. 
No. 

(8) E. asks :  What makes the wet end of a (20) P. S. G. asks : Is there any kind of 

towel darker In color than the dry end ? A. LeEos coating suitable for umbrellas that will make the 

of the lI�ht Is reflected from the wet towel, and alpaca or gingham tops waterproof? A. Try the 

more transmitted. following : First sponge the cloth on both sides 
with a solution of 1 part sulphate of alumina in 10 

(9) G. W. H. asks : Are there any chemicals parts water, then with a solution of soap, which 
that change color In coming In contact with mag- Is prepared by boiling 1 part light colored resin 
netlzed steel or other magnetized substance ? A_ and one of crystallized carbonate of soda with to 
We do not know of any. parts water, until the rcsln Is dissolved. The resin 

(10) T. says : The accepted theory is that soap thusformed is to be separated by the addition 
our earth was once a molten, Incandescent mass. of common salt. This Boap Is then dissolved t{)­
In support of this theory, among other phenome- gether with 1 part soda soap, by boiling In 30 parts 
nil, It Is urged that the deeper the earth's crust Is water. A fter this last sponging, J inse In the rain. 
penetrated, vertically, the greater the degree of (21) P. P. W. askB : How can I take the 
heat Is developed. Now why Is It that the further printed heads off an account book, so as to be able 
we penetrate the ocean, the less Is the degree of to write others In their stead ? A. We no not know 
hcat attained ? Will It be urged that the lower the of any method by which this can be accomplished. 
temperature of water, the greater Is Ita gravity ? 
This Is true down to 390, but water at the bottom (22) J. G. C. asks :  Is there any simple 

of the ocean, at the extreme depth8 that have been method by which an amateur In chemistry may 

reached, shows a lower temperature than 390 Fah. aecertaln the strength of a given sample of native 

A. What Is urged Is no objection to the theory of black oxide of manganese ? A. Tbe commercial 

central heat, because the heat penetrates by con- value of black oxide of manganese depends upon 

duction through the materials of the solid crust. the proportion of chlorine which a given weight 

But In the waters of the ocean this conld not take of It wUl liberate when it is heated with hydro­

place, owing to the free motion of Its particles. chlorlc acid. This quantity of chiorlne varies 
much in dltrerent samples, and Is dependent upon (1 1) E. E. M. Bsks : 1. Can an electro-mag- the proportion of oxygen which the oxide of man­

net be constructed that will sustain a weight of ganese contains In excess of that which Is neces-. 
100 Ibs., with one cell of a powerful bichromate sary to Its existence as protoxide. 
battery ? A Yes. 2. How far will It attmct a 
weight of 10 1bs. if It moved without friction ? A. (23) J. E. C. asks :  1. Is there a liq uid that 
The attraction decreases as the square of the dis-" will e1'll86 ink marks from paper, and leave the 
tance. surface In a smooth state? A. Wash by means of 

(12) D. McK. says : I want to make a small camel's halr pencils, dipped alternately In solu­

galvanic battery which, when I take hold of the tions of oyanide of pota8!'lum and oxalic acid. 2. 

wire, will give a couslderable shock ?  What is the Is there any substance that will resist the ac­

best method ? A. You cannot get a considerable tion of mucilage when dry, except hard and vnl­

shock from a small battery except by passing the canlzed rubber ? .A. Yea. Most metals will do 

current through an Induction coil. Bee p.362, this. 
vol. S1. (24) S. H D. says : Located nflar Titusville, 

(13) T. W. D. asks : 1 .  How is phosphide Pa., Is an Immense gas well, struck nearly 4 years 

of lime made ? A. Phosphide ot calcium, com- ago by parties who were drilling for 011. When 

monly known as phosphide of lime, Is obtained by first struck, It was accompanied by a curious phe­

the action of the vapor of phosphorus upon caus- nomena. The gas was led away from the mouth 

tic llme at a high temperature. of the well by 4 pieces of tubing, and this tubing 

1. How Is balloon gas made ? A. Either pure hy- was C'.oated with Ice from -h to Y-1 of an Inch In 

drogen, made by acting upon zinc or Iron scrap thicknesl'. This was wltb an August sun beating 

with dilute mlphurtc acid, or common ilIumlna- down on the pipes; small pieces of Ice were also 

ting gas (coal gas) Is used for this purpose. 2. Will thrown out of the well with considerable force. 

the gas from a kerosene lamp do ? A. No. a. How Of course the pressure on tbe pIpes must have 

many square feet of gas will It take to ralse a five been very great with such an Immense volume of 

lb. balloon ? A. It will require about 140 cubic gas passing through them, and I should bave 

feet of coal gas, or about one half that volume of thought the friction would have caused heat in­

pure hydrogen. stead of the reverse. A. It Is a well known fact 

How is gunpowder made ? A. Saltpeter, sul- that. when a gas Is allowed to escape from where It 

pbur, and charcoal are ground separately to pow- has been under pressure, It absorbs heat rapidly 

der, mixed, made Into a paste with water, dried, 
from surrounding bodies, and that this chilling ef­

and reground. feet is proportional to the pressure from which the 
gas Is liberated . 

(14) H. S. asks : Would it improve the (25) A. S. aBks : How can I restore the pol-
illuminating qualIties of coal 011 to mix a portion 
of sperm, lard, or other similar fixed 011 with It? ish to a nickel· plated stove which bas been dls()ol-

A. No. Use a better kerosene. It shonid not be ored by heat ? A. Use chalk and chamois skin. 

volatile, and should bave a high burning point. (26) C. A. B. asks : 1 . What can I put in wa-

(15) A. C. C. asks : Will you tell me what ter to soften It ? 1 have used sal soda, but It will 

to put on glass so that I can take a photograph dl- color the clothes yellow. A. This may be acc,)m­

rectly on It ? A. The plate Is first coated with an pllshed either by boiling the water for some time, 

even film of photolrrRphic collodion, and Is then or by the addition of the proper quantity of clear 

placed In a bath of nitrate of silver for a short lime water. 2. What Is used to bleach clothes In a 

time. It Is then transferred to the camera, and short time without Injury ? A. In bleaching cot­

after exposure Is washed, first with a solution of ton goods, the first operation consists In scouring 

sulphate of iron, and then with a solution of hy- them in a slightly alkaline solution, or, what IB bet­

posulphite of soda. It may be mentioned that It ter, by exposure to steam. They are afterwardll 

Is utterly useless for one to attempt photography put into a basket and rinsed in running water. 

who has not devoted some time to the practical The Immersion of cotton In an alkaline ley, how­

study of it. We would refer you to some work on evcr it may be rinsed, alwaYB leavAS with it an 

h earthy deposit. It Is well known that cotton bears t e subject. If the back of the negative, obtained the action of acldB better than hemp or flax ; that 

!r ��� ;:�!�o: t�e ��;:, ����b���!� b��C
t
�:n:� time Is even necessary before the action of them 

pearance of a positive picture. can be prejudicial to It ; and by taking advantage 
of this valuable property In regard to bleaching, 

(16) J. R. L. says : I want to make a prepa- means have been found to free It from the earthy 
ration to use on black tobacco to prevent one lump deposit by pressing down the cotton goods In a 
from sticking to the other, and at the same time very weak solution of sulphuric acid, and after­
give the tobaCOO a good glOBS. A. Try plumbago. wards removing the R cld by washing, lest too long 
Tlntoll cannot be dissolved s') as to make It possl- remaining In it should destroy the cotton. 3. Is 
ble to add It to a mixture of 011 and glycerin. there any way of pOlishing shirts, collars, etc., be-

(17) C. G. D. says : I am manufacturing sides the ordinary irons? A. Put a bit of pamffin, 

blaok writing Ink from extract of logwood, bl- the size of a hazel nut, In each bowl of starch. 

ohromate of potash, prussiate of potaeh, powdered (27) D. A. D. asks : Can you give me the 

gum arabic, and water. After the ink Is first method by which Berthelot was able to obtain al­

bottled, there Is a scum formed at the mouth of cohol by synthesis ? A. By the formation of a so­
the bottle ; but when this is removed there Is no lution of olefiant ges In 011 of vitriol. whlcb dis­
more formed. What Is the cause of this ? A. It Is solves about 120 times Its bulk of the gas, then di­
prohably due to Impurities In the materials usEl<1. luting the mixture and submitting It to distillation. 
Allow tbe ink to stand some time before bottllDg. Small quantities of dilute alcohol are thus obtalned 
Sulphate of qninlne Is sometimes UIled sa a rem- with facility. Trltyllc aloohol has been Obtained 
edy. by acting on trltylene in a similar manner. 
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(28) H. W.  says : In  your answer to  A.C. R. 

you say that, It the first floor Is set high up from 
the ground and Is ventilated, the probab!lltles as 
to heaith are in favor of the house with no celmr. 
The fact Is that a great many dwellings are built 
on solid Rnd close foundations and without venti­
lation, and the real question Is : Are they healthy ? 
I think not. In IllinOiS, there were three settle­
ments within visiting distance of each other, alto­
gether containing about 30 families. One fall 
every fdmily of the three settlements (with one 
exception) was sick with the prevalling fever of 
the season. The excepted household had an upper 
floor to their house (a halt story) which was used 
for sleeping in by all the family, oonslsting of pa­
rents, 3 children, and a workman, and they all es­
caped the fever. All the rest of the Inhabitants 
lived in one story houses, and of course slept and 
kepi all the stores on one fioor. In a house with a 
close s:>lId foundation, we found that thlnga would 
mold if left standing for a few days. Preserves, 
placed upon a top sheif, In a short time became 
moldy; out when piaced In the second story, they 
all kept well. A barrel of fiour was kept standlng 
on tbe fioor; when aboutt wo thirds used,thesponge 
failed to rise, and as a consequence we lost two 
bakings of bread, It not being fit to eat. The bar­
rel and fiour were then taken out of doors and 
placed in the sun, so tbdt the air could circulate 
freely around and under it , and after standing 
thus about 6 hours, lt was replaced on the fioor and 
set on two strips of board one Inch thick. By this 
means the lIour was wholly restored and rendered 
good to tbe last. I could cite many other instances. 
A. All receptacles for foul air under or ncar a 
dwelling sbould be very closely attended to, and 
so opened as to be thoroughly ventilated, II<! the 
Instances cited by our oorrespondent very fully il­
lustrate. 

tery? A, Slightly. 8. How long will one ot Grove'. 
cells last without being renewed ? A. That de­
pends upon how much It Is used. ,. What Is about 
the cost of a Rhumkortrs coil and oondenser ? A. 
From $300 to $500. 5. Can I make one myself 
without machinery to coU the wire on the core? 
A. POSSibly, but It requires a good deal ot skill 
and knowledge to make one, and you would prob­
ably find more economical to buy It. 

(29) S. V. C. asks : It a student learns tel­
egraphy on a Tom Thumb electric instrument, will 
he be able to work an ordinary railroad office in­
strument correctly ? A. If a student learns to 
read well by sound, he can operate In any office 
where sound instruments are used. 

(30) A. K. asks : Is the beech tree a nega­
tive or a positive pole, or Is it a conductor of elec­
tricity? I lived for 25 years where one fourth of 
the timber was beech, and never saw one that was 
Injured bv lightning. A. The beeoh tree has no 
polarity ; but It is a good conductor wben green 
and full of sap. 

(Sl) F. C. B. asks : How are those batteries 
made in which lead Is one of tbe elements, and 
what Is the soiutlon ? A. Similar to the Callaud, 
using sulphate of copper solution. 

(S2) C J. M. asks :  1. Can you give me di­
rections for making a constant battery for ring­
ing an electric bell occasionally on a olrcult of 350 
feet ? A. Use any fcrm of a sulphate of copper 
battery. 2. What size of wire, and how muoh, 
shalI I use on the poles ot-an eiectro.magnet, to 
be operated with the above battery and circuit ? 
A. Use 200 foot of No. 24 insulated copper Wlrc. 

(S3) E. A. D. says : I wish to deposit copper 
on a very frail non-metallio substance. I cannot 
apply plumbago, nor use any composition In 
which phosphoru� occurs. The application to ren­
der the article a conductor must be In a liquid 
state. Is there such an article 1 A. Have you 
tried soaking your model In melted paraffin, and 
then applylng piumbago? 

(34) A. F. B. asks : 1. What size ot insula­
ted wire will givo the best effect on an electromllg'­
net, with an Iron core � of an Inch in diameter? 
A. It all depends upon what use you wish to put it 
to. 2. W ouid an eleotromagnet made of one bar, 
bent In the form of a U, be more powerful than 
one made of two bam, and the ends connected by 
an armature, otber things being equal ? A. No. 

(S5) J. E. M. says : 1. If I have two pairs 
of magnets, and one palr, placed at a distance of 
� Incb apart, will be drawn together, and the 
other pair will be drawn together if piaced 1 inch 
apart : If both pairs were placed an equal dis­
tance apart, say � Inch, would not the weaker 
magnets be drawn together with as great rapidlty 
as the stronger? A. No. 2. If I were to place a 
permanent steel magnet without a keeper insido 
a hollow glass globe, and tben exhaust the air 
from thc globe, wouid the attractive power of the 
magnet remain exactly the same ? A. Yes. 

(S6) J. W. MCM . says : I have an electro­
magnetic machine. The battery consists of two 
zinc plates with a thin platinum plate between 
them,and the platinum plate has been destroyed by 
tbe acid. Would not a copper plate aD3wer the 
same purpose ? If so, should It be the same tbick­
ness as tne p1atlnum one, or tb\cKer'l 'rne aeld \s 
dilute sulphuric. A. Copper wlll not answer; use a 
thin plate of silver. 

(37) J. E. L. says : I have a hot air furnace 
which warms 16 rooms. It is set In brlok double 

walls, tbe IMide wall being 16 Inchee from radia ­
tor. I would like to sometimes draw tbe hot air 
from the hall ; so I put a 10x14 register and a 9 1nch 
tin pipe down to the bottom of the out/llde wall, 
and a damper In the outdoor cold air box. I closed 
the damper to see if it worked, but It did not ; then 
I olosed the register�, but I left 3 openings, and 
It will draw the nlr from the hall through one of 
the hot air registers. A. It Is necessary to keep a 
free circulation of air between the rooms and hall; 
the air will then descend through th'.l lowest regis­
ter. 

(33) C. W. E. asks : What substance is the 
best non· conductor of magnetism ? A.We do not 
know of any. 

(S9) A. N. W. asks : 1 .  What is the most 
lasting and cheapest battery that I can work an 
alarm bell with, with No. 20 fine copper wire In a 
circuit of about 100 feet? A. Smee·s or Ikclanchb·s. 
2. In using one of Grove·s oeils, If I take out the 
platinum plate and amalgamated zlnc,will themlx� 
ture ot the two acids Impair the strength of bat 

(40) I. M. L. says : 1 .  1 have a line 650 feet 
long of No. 12 galvanized Wire, with 3 relays of 55 
ohms each on the line. How many Hill's jars will 
be needed ? A. Three. 2. With a line of a given 
length, with 3 relays of 55 ohms each, It I replace 
the relays with 3 of lOC ohms each, will It require 
more or less battery ? A. Less. 

(41)  W. D. says : A fair trial of galvanized 
Iron for roofs has had very unsatisfactory results 
In Canada. Under the contracting and expanding 
Infiuence of heat and col.d, the oross joints open, 
and leakage on the Drst tbaw Is the result. Even 
the gntters on mansard roofs part at all the joints, 
and have utterly falled for the purpose Intended, 
to the great annoyance of those who have either 
recommended or used tbls material. One method 
has been to solder and rivet the jOints, the rivets 
belng about � or l inch apart, but In spite of this 
the seam opens visibly. What Is the remedy ? A. 
In this viCinity, tin In small sheets 18 aimost uni­
versally used for tbe purpose. The tin Is clinched 
and soldered In the usual way. The smaller the 
sheets,the less the effect of the contraotlon and ex­
pansion on the joints. Galvanized iron Is used for 
cornices and other molded work. 

(42) A. M. S. says : I have a large New­
foundland dog who has a constant disagreeable 
smell. Can yon tell me how to remove It ? A. 
Wash him with carbolic soap. 

(4.S) C. W. H. says : We have a copper tank, 
and an ordinary brick and cement cistern tor bold­
Ing water. The water in the copper tank Is much 
softer than that In the cistern. The water In the 
cistern probably takes up some ot the lime from 
the sides and bottom of the cistern. Can a cistern 
be covered with silicate of soda or with paraffin, 
and thus avoid the trouble ? A. A coat of hydrau­
lic cement will be the best remedy for the dl1Il­
oulty. 

(44) H. F. N. asks : Is there any substitute 
for 011 for drilling cast steel and wrought Iron ? 
A. Soapy water is sometimes used. 

1. Is It an established fact that there should be 
no oU used IL the steam chest or cylinder of an en­
gine? A. No. 2. It grease \j needed, whi.:h Is the 
best, 011 or tallow ? A. Tallow. 

(45) C. T. asks : Would any mechanical 
contrivance whlcb supplied the power which kept 
It In motion be deemed perpetual ? A. Yes. 

(46) F. W. J. aeks :  What will weld iron 
and steel together without the aid of sand or 
borax ? A. Brusb clean with a wire brush fre­
quently while heating, and when taken out to 
weld. 

(47) J. P. saye : 1 . 1  have an engine of S inch 
es bore by 4 Inches stroke,and I am thinking of ma­
king a boat, 25 teet long x '� or 5 feet beam, with 
2 feet depth of hull. I propose to make a boiler 
4 feet long by 22 Incbes diameter, with a 13 Inch 
fiue running the whole length. I set my grate In­
side the fiueto run a90ut 16 Inches back. Shelland 
lIue are of /r Inch, heads ot � Inch, cbarcoal iron. 
What steam pressure can I carry ? A. You can 
carry 75 lbs. ot steam. 2. At what speed (In still 
water) can I run ? A. Probably 6 or 8 miles per 
hour. The other engines you describe may answer 
for a boat 14 to 16 feet long. The Inclination of 
shaft and position of propeller depend /!Teatly on 
the deslgu ot the hull. 

(48) W. H. S. asks : 1 . In making hydrogen 
from sulphuric acid and zinc, for an oxyhydrogen 
light, will a plaln bottle do for a vessel ? A. Yes. 
2. What Is the proportion of commercial acid to 
water ? A. About 18·5 per cent water. 

(49) B. J. says : Please state the diameter 
of eccentric of engine described on p. 37, vol. 32. 
A. Five Inches. 

(50) W. W. D. asks : How large a boat could 
I run with side wheels3 feet in diameter, and an 
engine of 8 Inches stroke by 4 Inches bore, with 60 
Ibs. of steam? A. From 25 to 30 feet long. 

(51) W. F. H. asks : 1. How high can wa­
ter be raised In a cast iron pipe, a vacuum being 
produced In top of pipe by the escape of steam, as 
In an ordinary steam siphon ? A. From 20 to 25 
feet. 2. What length of time Is required to raise 
water to any given higbt by such means, steam be­
\ng a't �," \'08. -pre!!Ilure \n 'oo\\er, anu 't'lle 111pe, 
through wblch the water Is to be raised, of 30 inch­
es diameter? A. Less tban a minute, with plenty 
of steam. 3. Is this way of produclng a vacuum 
economical ? A. Not very. 

(52) J. M. SIlTs : 1. I intend building 8 SCOW 
90 teet long x 1lI feet wide, with stern wheel. What 
size of engine would you advise me to get? A. An 
engine with cylinder 15x15 will do. 2. What size of 
stern wheel will be necessary, the above men­
tionE'd soow drawlng Heet when IIght,and nlUning 
at 6 miles per hour? A. One of from 8 to 10 feet di­
ameter. 

(53) C. D. P. asks : We wish to warm a 
church, 40 feet by 70 feet by 18 feet high, witb a 
furnace in the basement: The smoke fiue will 
run nearly horizontally for about 20 feet from the 
furnace, where it enters the perpendioular flue. 
What should be the dimensions of the horizontal 
smoke pipe and of the chimney ? A. The smoke 
pipe may be 10 Inches In diameter,and the chimney 
fiue 12 by 12 Inohes. 

(54) J. W. W. asks : To what depth can a 
diver doocend In the Atlantic Ocean, using a' div­
Ing bell ? A. We oould not ftx the limit. It would 
depend on the weight ot the bells and the capaol­
tY of tbe compressing pumps. 

(55) J. J. H. asks :  1. By what standard are (6S) O. P. says :  Two pipes, the shells ot 
shot guns gaged ? A. which are ot equal thickness, the diameter ot one 

No. ot galole. Dlam . ot No. ot gage. Dlam. ot 
box In Inches . box In Inches. 

5 . . . _ . . . . . . . . . .  0·98 19 . . . . . . . . . . . .  0·65+ 
6 . . . . . . . . . . . . . . 0·92+ 20 . . . . . . . . _ . .  _ 0·631-
7 . . . . . . . . .  _ . _  . .  0·89 21 . . . . . . . . . . . .  0·63 
8 . . . . . . . .  . . . . .  0·8i+ 22 . . _ . . . . . . . . . 0·62+ 
9 . . . . . . . . . . . . .  0·80+ 23 . . . . . .  _ . . . . .  0-61+ 

10 . . . . . . . . . . . . . .  0·79 24 .  . . . . . . . . . . .  0·61 
11 . . . . . . . . . . . . . . 0·76+ 25 . . . . . _ . . . . . .  0·60+ 
12 . . . . . . _ . . . . . . .  0·75+ 26 . . . • • . . . . . . .  0·59+ la. . . . . . . . . . . . .  0·73+ 27 . . . . . . . . . . . .  0·59 
14. . . . . . . . . . . . . .  0·71+ 28 . . . . . . . . . . . . 0·58+ 
15 . . . . . . • . .  _ _  . . 0·70+ 29 . . . . . . . . . . . .  0·57+ 
16 . . . . . . . . . . . . . .  0·68+ 30 . . . . . . . .  _ . . . 0·57 
17 . . . . . . . .  _ . . . . . 0"67+ 81 . . . . . . .  - . . . .  0·56+ 
18 . . . . . . . . . . . . . .  0 ·66 32 . . . . . . . . . . . .  0·55+ 

2. By what standard are shot numbered ? A. 
No . Diameter No . Diameter No. Diameter 

In Inches.  In lnche8 . In Inches. 

12 . . . . . . .  0·05 5 . . . . . _ . . 0·12 B B . . . . . . . . 0·18 
11 . . . . . . •  0·06 L . . . . . . 0·13 B B B . . . . . . . .  0·19 
10 . . . . . . . .  0·07 3 . . . _ . . . . 0·]4 T . . . . . . . .  O·29 
9 . . . . . . . .  0·08 2_ . . . . . . . 0·15 T T . . . . . . . 0·21 
8 . . . . . . . .  0"09 1 . . . . .  , . .  0 16 F . . . . . . . . 0·22 
7. _ . . . . .  0·16 B . . . . . . . 0·17 F F . . . _ . . . .  O·23 
6 . . . . . . . . 0·11 

3. How are the qualities of gunpowder numbered ? 
A. Each maker has his own standard. The United 
States standard Is as follows : Musket, grains be­
tween 0"03 and 0·06 Inches. Mortar,grains between 
0·06 and 0·10 Inches. Cannon, graim between 0-25 
and 0·35 Inches. Mammoth, grains between 0·60 
and 0"90 Inohes. 

(56) F. H. F. asks : Please give me a rule 
describing a heart cam that will gi ve a perfectly 
uniform motion and at the same time be easily 
driven ? A. Divide the lengtb of stroke, A B, Into 
any number of equal parts, and describe circles 
tbrough the points of division, from C, tbe center 

on winch tile cam turns. lJlvlde the outer circle 
Iqtp twice as many equal parts as A B was divided 
Into, and drew radli from the points of division. 
The pOints In whioh these radii cut the correspon­
dlng circles are pOints of the cam. 

(57) A. L. F. asks : How many horse power 
will an engine of 18 Inches cylinder by 3 feet stroke 
at 60 turns a minute, with steam cut-off at � stroke, 
and pressure at 60 Ibs. per square Inch, give ? A. 
Tbls question can only be answered definitely by 
expe.lment. All we could do from the data sent 
would be to guess at the mean effective pressure. 
You can do this If you like, thus : Product of mean 
effective pressure In pounds per square InchXarea 
ot piston In square inchesxspeed of piston In feet 
per minute+ 33,000 wllI give the horse power. 

(58) J. H. K. asks : How can I find the log­
arithm of a number, say 25, without using a book 
of tables ? A. The formula Is as follows : Let a= ( a ) ( 1 
any number. Then log. a-I =O·868589x 1 2a -1 

1 I I } 
+ 3X(2a-l)' I 5X (2a-1)6 + 7X(2a-l)'If- etc. In 
tbe particular case mentioned, log. 25=0·868589X { 12 1 (12 ' 1 (12)6 1 ( 1)' } - + -x - ) + - x  - + - X  - +etc. 

13 3 13 5 13 7 la  , 
YQu can work this out It you teel inclined ; but 
we Imagine that you will not care to use this for­
mula for finding the logarithms of many numbers. 

belng one foot, the other one hundred feet, tbe 
pipes belng tilled tram the top by forcing water 
In :  which will burst first, and at what hlght? A. 
If the material In the pipes Is ot equal strength 
throughout, the largest pipe will burst first, as the 
strength of a pipe to resist rupture varies inverse­
ly as the diameter ; and It will burst at the bot­
tom, as the pres.�ure is greatest there. 

(64) c. P. W. asks : Having had a contro­
versy about balanced slide valves, I write tor your 
oplnlon. If we place one valve, as usually used, 
over the ports of an engine, and make an exact 
duplicate and attach it to the other, the two 
valves being back to bawk, so that one will make 
a steam joint on the cover of the steam chest 
while the other makes a similar Joint over the 
ports, will we have a balanced port? A. W � think 
not, If you mean a perfectly balanced one. 

(65) E. M. says : I have an engine with a 
�x5 lnches cylinder, capable of running from 400 
to 500 revolutions per minute. What should be 
the diameter and pitch of screw, and the length 
and width ot a boat, for such an engine, and how 
much water ought she to draw ? A. You can make 
the boat from 15 to 18 feet long, 5 to � feet beam. 
Propeller, 22 Inches diameter, with � feet pitch. 
Boiler, 2 feet dilUlleter, a feet high. 

(66) W. S. asks : Can water be injected in 
to a boiler above the water line ? A. Yes. 2. And 
wbat Is the lowest pressure by wblch IUl Injector 
may be worked ? A. This will depend upon the 
construction of the Injector, several forms being 
In use. 

(67) H. W. S. asks : 1. I am about to put In a 
turbine water wheel, using 75 Inches water ln a 
circular sawmill, under 16 feet head; the wheel will 
be 40 feet from the dam, and the water eonducted. 
to the wheel through a round tube ofB feet Internal 
diameter, the tube sloping down to the wheel. In 
closing the gate of the wheel suddenly, will the 
momentum or shock, caused by the sudden stop. 
page of the 1Iow of water, stJ:aln or Injure the 
tu be, and will a safety valve be necessary near the 
wheel ? A. In closing the gate with moderate 
speed, no safety valve will be necessary ; but when 
the closure takes place Instantaneously, you can 
provide a stand pipe, three or four feet high, con­
taming air, which wlll act as a cushion. 2. Would 
the 3 feet dldmeter tube be large enough for a 
wheel using 75 Inches water,under 16 feet head? A. 
Yes. 3. Would friction gear answer well to run an 
edging saw for edging stuff from 1 to 4 inches 
thick ? A. Yes. 4. My neighbor has a turbine 
wheel 4 feet In diameter, venting 200 Inches of 
water, under 17 feet head, taking the water through 
an Incline tube of 3 feet Internal c iametel· and200 
feet long; the wheel under this head Is rated by 
the builder at 70 horse power, but with the gate 
wide open It will not run one run of stones. What 
h the matter with It? A. The wheel may be 
choked, or some of the parts jammed. 

(68) F. W. asks : I am about to put up a 
greenhouse; and In constructing the sides and 
ends I propose to place, on the outside ot the posts 
and studding, one Inch plank, to this put on a 
sheeting ot tar paper, and on this ordinary fioor­
Ing. Will this answer the same purpose, In every 
respect, as putting the Inch boards on the inside 
of the posts, the fioorlng on the outside, and till In 
the space, of say 4 Inches, with sawdust ? A. The 
sawdust tIlllng Is lIkely to be the warmer of the 
two. 

(69) L. R. B. asks : What power does the 
engine whose pitman Is below the center ot the 
axles exert on a locomotive ? I claim that the 
cngine whose piston Is movlng ahead and whose 
crank wrist Is above the center of axles Is the 
only one which Is doing any service. A. The ef­
fect Is the same, whether the crank Is above or be­
low tbe center. 

(70) E. R. M. asks : 1. How can I make a 
battery tbat will last a good while without needing 
renewing, and be always ready tor use? A. The 
Minotti Is one of the best forms of battery for this 
purpose. 2. or the ordlnaryllquld batterles,which 
Is the most powerful ? A. The Grove or Donsen Is 
the strongest. 

(71) C. L. T. asks : How are letters placed 
on glass in street advertising by the calcium light ? 
A. The plaln letterlngs are painted or written, and 
the more elaborate ones are photographed, on tbe 
glass. 

(72) T. A. P. asks : How can I construct a 
small and cheap camera obscura for sketching ob­
jects at short distances ? I have a common two 
Inch burning lens, and a plane refiector,4 by 6 inch­
es. WIII these answer ? A. These will answer the 
\\U.� ��VI w�u. T>!.k.� a I!lDlIll �lQI!R. oox \\eiD.tR:d 
black on the inside, In an aperture In the top of 
which place your lens, and over tbls your refiector 
at an angle of 45°. 

What Is the best recipe for green ink? A. DI­
pipe so that It discharges a little above the top of gest 1 part of gamboge wlth from 7 to 10 parts of the boilers. blue Ink. 

(59) A. L. K. says : 1 .  There is a sawmill 
with two engines and two sets of boilers, each set 
having an iron smoke stack 65 feet high x 56 inches 
diameter. One set of boilers have two fiues in each, 
the other set are plain cylinders. All burn saw­
dust. Tbe latter have good draft, but the other, 
In heavy weatber, will not keep up steam well. 
The qucstlon Is whether, I f  one of the exhaust 
pipes (7 Inches in diameter) is Inserted in the fiue 
boiler stack, the draft will be i "'proved. A. It is 
very probable that the ohange wllI improve the 
draft, 2. If so, at what dlstanoe from bottom 
should Ihe exhaust enter the stack ? A. Insert the 

(60) F. J. asks : 1. What is the best size, 
form, and material for a boiler for an engine with 
cylInder � Inch diameter by l� Inches stroke ? A. 
Make It of copper, upright, with a tlue in the cen­
ter. 2. What Is the best manner of heating ? A. 
Use charcoal for fuel. 

(61) J. P. asb : Will it require more power 
to drive a paddle boat, of two hulls, like the Casta­
lia, than one large hull of the same draft and 
beam ? A. It will take more power for the double 
hull. 

(62) J. M. asks : 1. A bout what lengtb , 
when folded up, would Peaucelller's parallel mo­
tion have to be to describe an arc of a circle of 5 
feet radius? A. Between 7 and 8 feet long. 2. In 
what work are quarter twist bells Illustrated ? A. 
In Ranklne'9 "  Machinery and Millwork." 3. Are 
Rankine's works of any use to any one except 
those who understand algebra ? A. In "Rules and 
Tables " scarcely any of the rules are expressed 
algebraically. 

. 

(73) J. E. B. asks : Where oils, reduced or 
cut with alcohol, are added to plain sirup, how 
can I prevent the mixture from becoming cloudy ? 
A. The sirup does not dissolve freely in your oil 
and alcohol, and the remedy is not to add them. 

(74) G. B. A. asks : ·What is the best preps. 
ration for remlerlng cotton fireproof? A. A solu­
tion of tungstate of soda Is highly recommended. 

(75) D. B. B. BaYB,� reply to J. G. R. , who 
asks how to construct a cheap oxyhydrogen blow 
pipe : Take a round piece of wood about 4 1nches 
long and l inch thick, and two brass tubes about 6 
Inches long ; to an end of each of the tubes attach. 
a gun nipple. Bore holes In the wood obliquely .. 
and of such a diameter that the brass tubes, when 
Inserted, do not move easily. Bring the gun nip. 
pies to about three eighths ot an Inch apart. The 
bore of the gun nipple of the.hvdrogen tube mWl� 
be the larger, so as to allow twice as much gas at 
comes from the oxygen tube to escape. 
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(76) .A. W. L. sayp, in reply to W. S. , who 
asks how to ktll or drive olf fleas and sand files : 
Let him procure crude p�troleum, just as It comes 
out of the wells, and apply It to those parts of the 
body whioh are exp03ed to the attaaks ; and he 
will not be muah troubled by them, If he Is even 
80 muah as molested. On Lake Superior, mosqui­
toes and sand flies (the latter so diminutive that 
they are soorcely visible) will not bite us when we 
have blaak oil, as It Is termed, on our hands and 
faaes; and It Is a never failing remedy for the ex­
termination (after one or two appllaations) of bugs 
from household furniture. Of course when used 
on the person the odor Is not very pleasant ; but in 
furniture it  Is not noticed after a few days have 
passed. 

(77) D. R. K. says : H S. C. asks how much 
fuel Is required to melt 1 tun of Iron. You an­
swer : " Probably 2 or 2J.» times the Iron." We 
have an ordinary cupola, and we aan melt 2 tuns 
Iron with 800 lbs. Lehigh coal. 

(78) M. W. M. says, in reply to H. B , who 
asks : Does the hair grow after death ? Steele's 
" Physiology " says that the hair Is said to grow 
after death. This Is due to the fact that, by the 
shrinking of th9 skin,the part below the surface is 
caused to project, whiah Is especially noticeable In 
the beard. 

MINERALS, ETc.-Specimens have been re­

ceived from the following correspondents,and 
examined, with the results stated : 

C. D. H.-It Is an Impure quartz sand.-L. J. S.­
lt Is similar In composltlo!l and properties to full­
er's earth. Your clay was probably not o f  the 
same oharucter as ordinary clay, which Is a hy­
drated silica of alumina containing some oxide of 
Iron. Other substances were most likely present. 
Lime could be mixed with clay so as to be Imper­
vious. But the hydraulic lime will only be oj good 
quality when the lime and clay are mixed In 
proper proportions and calcined at a proper tem­
perature. The wet soil you mention became pul­
verized owing to the 108S of water on drying, which 
is taken up aga'n on wettlng, the cohesion of the 
substance being at the same time destroyed.-G.D. 
M.-It Is partly decomposed musoovite, a variety 
of mlca.-F. McC -As to your spuclmen of cheese 
and the poisoning resulting therefrom, similar 
cases have been brought to our notice where per­
IOns have become sick after eating cheese, and 
pieces of cheese In oharacter similar to that for­
warded have been examined without yielding 
traces of ordinary poisonous bodies. It would fa­
cilitate an explanation of the unwholesome char­
aoter of such cheeses If It were known whethcr 
the milk was of proper kind, or whether there 
was anything unusual In the process of cheese ma­
king. In some oases persons have been poisoned 
by drinking milk from a oow which had eaten 
plants capable of yielding poisonous prlnclples,the 
animal Itself being unalfected.-W. J. L.-No. 1 
contained oxide of Iron, alumina, and sIlioa, with 
a small amount of carbon�te of lime. Also lime, 
potash, and soda salts. The solubility of these salts 
Imparts a saline taste to the powder. No. 2 dllfers 
from No. l in the absence of lime and alumina, 
and oontalns a traoe of oxide of Iron. It has a 
considerable amount of soda and potash salts, and 
also baryta. They exist partly In combination with 
sulphurlo aold, as Bulphates. 

J. E. M. asks : What do cake bakers put in 
their IMng to make It hold the shape ?-J. S. B. 
asks ; Is there a good recipe for the ouro of chick· 
en oholera ?-J. A. Jr. asks : How do the English 
prepare and finish bone, produolng a beautifully 
smooth surface ?-J. R. S. asks : Can blindness In a 
horse, caused by having blind teeth, be oured ?-H. 
E. W. asks : 18 lime a year old as good for tanning 
as that made three months ago ?-S. D. P. Jr. says: 
I have a new oarriage from whloh mud has taken 
olf the varnish In plaoes. Can I restore the work 
to its original appearance without rubbing down 
and revarnlshing ? 

COllIlJroIICATIONB RECEIVED. 
The EdItor of the 8oIENT1:no AHERrOAN ac­

knowledges, with muoh pleasure, the receipt of or­
Iginal papers and oontrlbutlons upon the follOwing 
subjects : 

On the Earth and the Moon. By M. D. H. 
On Botanical Classification. By J. W. 
On Kaolin In America. By l!'. L. J. 
On Frozen Water Pipes. By H. S. C. & Co., and 

by T. G. B. 
On the Age of the Wo,.ld. By D. C. T. 
On the Sun's Orbit and Rate of Motion. By 

J. H. G. 
On the Flight of Birds. By R. O. D., and by 

F. G. F. 
On a Sunset In Florida. By T. A. 

Also enquiries and answers from the following . 

F. A. L. Jr.-J . N .  Q.-o. A. F . -B .  T. W.-F . U.-
G .  A .  B.-N. D .-S . P. W . -L .  V .  R.-E. C. T . -J .  H .  
-C . W . -E .  A .  M .-G. W .  M . -H .  F .  J . -P .  S.-A .  V .  
R .  S .  R.-C. S .  P.-E .  P .  L . - 1I1 .  B . -S.  A .  H.-C . F . H .  

HINTS T O  CORRESPONDENTS. 

Correspondents whose InqUtries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the EdItor de­
olines them. The address of the writer should al· 
ways be glven. 

Enquiries relating to P91nts, or to the patenta­
b:lity of inventions, assIgfunents, etc., wlU not be 
published here. .All suoh questions, when InItials 
only are given, are thrown Into the waste basket, as 
It would IIll half of our paper to print them 811 ; 
but we generally take pleasure In answering briefly 
by mail, If the wrlter's address Is given. 

Hundreds of enquiries analOllOllI to the following 
a.re sent : " Whose feed water heater Is the beEt r 
Who makes transparent robber, for toy balloons, 
eto. ? Who sells talking maohines ? Wboee Is the 
best method of shorthand wrltlnar? Who makes 

the best hydraullo elevators ? Who makes a. reUa­
ble rain gage ? Who makes an elfectlve calorio en· 
gine ? Who sells milk-condensing apparatus �" 
All such personal mqUlries are prtntee1. as will bf 
observed, ill toe COlUmn of "BuSIness and Pe, ­
sonal." whloh Is specially set apan for that lUI­
pose, subJect to the charge mentioned at the bead 
of that ..:olumn. Almost any desired InfOrmatloll 
can In this way be expedltlonsly obtamed, 
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I N DEX O F  I NV E N TI O N S  
lI'O. WHIOB 

Leltel'. Palenl of Ibe Vnned. Slate. weI" 
Gl'an'ed In tbe Week endiq 

March 30, 1875, 
Alm EACD BEARING THAT DATB. 

ITho.e markel! (r) are rel •• uel! patente . l 

Alr-cool1ng apparatus. F. A. Hyatt . . . . . . . . . . . . . . . .  161 . 51, 
Alarm regl.ter, Jlre , Ph�lps anI! Edmond . . . . . . . . .  161 .5.14 
Auger. earth, D. J. Arnold . . . . . . . . . . . . . . . . . . . . . . . . 161 .8'14 
Awl tor .boemakers. S .  A. Smith . . . . . . . . . . . . . . . . . .  161 .562 
Bag holder. D. and C .  Garver . . . . . . . . . . . . . . . . . . . .  161.501 
Bag holder. M .  Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161. 435 
Bale tie, J. H. Hardman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 . 40t 
Bale tie. H. B. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 41r 
Bath tub. A. C. Brownell . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .82! 
Bcd bottom. O .  F .  A .  Faulkner . . . . . . . . . . . . . . . . . . . .  161 .38-' 
Bed lounge. C .  Asmlfy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .819 
Bed ratls to posts. tastenlng. L. Gulenot . . . . . . . . . .  161 . 50';  
Bed . ventilating. E .  L .  Robert . . . . . . . . . . . . . . . . . . . . 161 ,551 
Bee hive. G. H. Mobley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .420 
Beer , medlcated, R. W. Tavener . . . . • . . . . . . . . . . . . .  161 ,574 
Bell puIl fo.tenlng. etc . •  J. Schade . . . . . . . . . . . . . . . .  lC1 . 35S  
B e l t  coupl1ng. J.  Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .508 
BIll Jlle. T. Hutchln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .415 
Blasting priming. ' Iectrlc. G. lit. Mowbray . . . . . . .  161 .482 
Blower, rotary. J .  McCloskey . . . . . . . . . . . . . . . . . . . . . . 161 .349 
Boller. water heater, J. R. Lamb . . . . . . . . . . . . . . . . . . 161,522 
Boller. seetlonal .team. H. Whittingham . . . . . . . . .  161 ,582 
Boller tube Cleaner. C. Schmandt . . . . . . . . . . . . . . . . 161 .53> 
Bonds.  etc . •  machine tor numbering. Bodel tl til. 161 .470 
Boot and glove buttoner. G. Stackpole . . . . . . . . . . . .  161 .5.18 
Boot heels. constructing. E. N .  Hlgley . . . . .  _ . . . . . .  161 .511  
Boot-cording material. A .  P .  Nash . . . . . . . . . . . . . . . .  161 .48J 
Boots . Inserting ta.tenlngs I n .  G. V. Shemeld . . . .  161 .449 
Bottle, mustard. A. A .  Plastrldge . . . . . . . . . . . . .  161 .351 
Breechlng attachment. T. S. Hanchett . . . . . . . . . . . .  161 .40� 
Brick machine, W. S. Wallace . . . . . . . . . . . . . . . . . . . . .  161 . 580 
Burner. lamp and ga •• T. V. Keam . . . . . . . . . . . . . . . .  161 .517 
Burner. gas . J .  W .  Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .581 
Burner. gao generating. R. F.  Clayton . . . . . . . . . . . .  161 .827 
Burner. vapor. S. B. Gray . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .386 
Butter print . R. S. William . . . . . . . . . . . . . . . . . . . . . . . .  161 .464 
CaDl!.le holder. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .360 
Cane julee . bleachlll¥, J .  M .  Le.eale . . . . . . . . . . . . . .  161 .527 
Car body • •  treet . J .  Stephen.on . . . . . . . . . . . . . . . . . . .  161 .570 
Car brake, H .  F . ,  J. M . , and W. n. Rice . . . . . . . . .  161 .5.19 
Car brake. E. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .1l71 
Car coupling. C. C. Garrett . . . . . . . . . . . . . . . . . . . . . . .  161 . 405 
Car door. freight. JIIcCarty and Glenn . . . . . . . . . . • . . 161 .845 
Car platform • •  treet. J .  Stephenson . . . . . . . . . . . . . . .  161 .569 
Carsprlng. B. A. Clooney . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .3E6 
CarBo .treet, J .  Stephen.on . . . . . . .  161.565. 161.566, 161 . 567 
Car signal device . J .  Stephen.on . . . . . . . . . . . . . . .  ' "  161 .568 
Carrial{e . hose. T. MoCabg . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 425 
Carriage. Jltth wheel, R. W .  McClell.nd . . . . . . . . . . 161 .348 
Carriage prop nut and rivet. G .  A. Keene . . . . . . . . .  161 .51R 
Cartridge .hell, N. C. Hunting . . . . . . . . . . . . . . . . . . . . . 161 .514 
Cartridge .hell •• teedlng. A. C. Carey . . . . . . . . . . . . .  161 ,382 
Cart ••  trough tor coal . W .  P. Patton . . . . . . . . . . . . . .  1 6 1 . 543  
Churn. P .  La Tourrette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .525 
CI.tern .upply regulator. T. Van Kannel . . . . . . . . .  1 6 1 . 457 
Clothes dryer. 111. C .  Grllreth . . . . . . . . . . . . . . . . . . . . . .  16 1 . 406 
Clothe. trame. C. T . · Eowe . . . . . . . . . . . . . . . . . . . . . . .  161 . 554 
Co.1 hod. J. H. JIIurphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .483 
Coal bod. C. F. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .577 
Clrck • •  elt·closlng. W .  Knaust . . . . . . . . . . . . . . . . . . . . 161 .341 
Coke and gas making. J .  T. B. Bennett . . . . . . . . . . . 161,877 
Cencentrator. J. Vincent, Sr . . . . . . . . . . . . . . . . . . . . . 161 .460 
Corn dropper . I. G. Vall . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .863 
Cradle. automatic, W .  Klndermann . . . . . . . . . . . . . . . . 161 .417 
Cultivator. F .  W .  Tolley . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1 . 455 
Cup. sca.onlng. J. Coulthard. .. ..... . .  . . . . . . . . . . . . 161 .484 
Cupboard and sink. combined, H. Cull . . . . . . . . . . . .  1 6 1 .889 
Curt�fn Jlxture . Bucl>ley and Sawyer . . . . . . . . . . . . . . 1 6 1 . 477 
Curtain I1xture . O .  ElI.worth . . . . . . . . . . . . . . . . . . . . . .  161 .496 
Curtain Jlxture . H. L. Hall . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1 . 407  
Cutter head F .  Scnwamb . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .447 
Dental p .ugger. R. B. Donald.on . . . . . . . . . . . . . . . . . . 161 .393 
Digger. potato . H. W. King . . . . . . . . . . . . . . . . . . . . . . . .  161.520 
Door check. D .  GundelJlnger . . . . . . . . . . . . . . . . . . . . . . .  161 ,505 
Draw head. J. H .  GartBlde . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .386 
Drilling rail •• device tor. J .  H .  Lakey . . . . . . . . . . . . .  161.418 
Dryer, lumber. J .  J .  Curran . . . . . . . . . . . . . . . . . . . . . . .  16 1 .49J 
Elevator •• coal and other. Wln.low & G ol dsmith 161 .58.1 
Engine . air and ga •• J. Taggart . . . . . . . . . . . . . . . . . .  161.454 
Engine. reciprocating. R. Creuzbaur . . . . . . . . . . . . . .  1 6 1 . 486 
Engine, hydraulic. F .  Rochow . . . . . . . . . . . . . . . . . . . .  1 6 1 . 441  
Engine cut-olr. D .  H . Smith . . . . . . . . . . . . . . . . . . . . . . . 16I, 4.�1  
Engines. etc . •  pl.ton tor. Felblnger and Koch . . . . 16 1 . 400 
Envelope • •  hlrt. J .  Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . 161 .508 
Eqnallzer. dratt. W .  H .  Brown . . . . . . . . . . . . . . . . . . . . .  161 .476 
Evaporating apparatu •• F. Randon . . . . . . . . . . . . . . . .  161.858 
Excavator. M .  E. La.her . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 524 
Faucet . beer. Miller and Powell . .  . . . . . . . . . . . . . . . . .  161 .427 
Feed cutter. J .  A. Schwerdt . . . . . . . . . . . . . . . . . . . . . . . . 161 .448 
Fenders. etc , feet tor. F. S. BI.sell . . . . . . . . . . . . . . .  Ijll .470 
File wrapper. Grln.ted and Da· lIng . . . . . . . . . . . . . . .  161 . 505 
Finger ring box cu.hlon, B. L. Dennl.on . . . . . . . . .  1 6 1 .493 
Fire arm. breech·loadlng, W. M. Scott . . . . . . . . . . . .  161 .559 
Fire arm. magazine, R. S .  Chalree . . . . . . . . . . . . . . . . 161 .480 
Fire arm •• lock for. J .  H .  Lester . . . . . . . . . . . . . . . . . . 161 .81S 
Fire box door ring. G . F. Chalender . . . . . . . . . . . . . . .  161 .481 
Fire extlngul.her. chemical. A .  Gray . . . . . . . . . . . . . .  161 .504 
Fire extinguishing apparatu •• J. H. Connelly . . . . 161 .888 
Floorand ceilings. Jlre·proof, L. T. ScoJleld l61,SM, 161 . :  57 
Flower •• artlJlclal. S .  Orth . . . . . . . . . . . . . . . . . . . . . . . . .  161 .850 
Forge blower. L . H .  Wat.on . . . . . . . . . . . . . . . . . . . . . . . 161 ,581 
Fork . horse hay. E .  V. R. Gardner . . . . . . . . . . . . . . . 161 .404 
Fraeture .pllnt.  Brown and Davl . . . . . . . . . . . . . . . . .  161 .825 
Fruit gathErer, N. La.h . . . . . . . . . . . . . . . . . . . . . . . .  . . .  161 .525 
Fulling mill. R. Elckemeyer (r) . . . . . . .  . . . . . . . . . . . . .  6.858 
Furnace for .team generator • •  H .  M .  Smith . . . . . .  161.961 
Furnace. hot air. W. McFarland . . . . . . . . . . . . . . . . . .  161 ,585 
Furnace ot baker.' oven •• Grumble and Donald ..  161.489 
Furnace . pipe welding. J. Fleldhou.e . . . . . . . . . . . . . 161.401 
Fuse priming •• electric. G. M. Mowbray. 181 .340. 161 .341 
Gas retort. W. Harknes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .410 
Ga. retort. W. F. Weible . . . . . . . . . . . . . . . . . . . . . . . . . . . 161.869 
Gate. farm. S. R. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,867 
Generator, .team. S .  R. Mathew.on . . . . . . . . . . . . . . .  181,428 
Generator •• tu.lble plug for ateam, J .  F. Mahoney 161.422 

l MAY I ,  1 8 75. 
(}Iove. Clute and Durfee (r) . . . . . . . . . . . . . . . . . . . . . . . .  6.852 Valve. rever.lng anI! cut-olr. J.  C • .II . Stut . . . . . . . .  161 .4112 
Grain drill teeth, 1. B. Sandu.ky . . . . . . . . . . . . . . . . . . .  161 .445 Valve • •  lIde. V. Forquenot . . . . . . . . . . . . . . . . . . . . . . . . .  161 .4aJ 
Grain dryer. R. S .  Reynold. (r) . . . . . . . . . . .  . . . . . . . .  6 .:161 Vehicle bol.ter plate. W. J .  Lewl .. . . . . . . . . . . . . . . . . 161 .344 
Grr l a .  h t l lng. Wallace and Hyde . . . . . . . . . . . . . . . . . .  1 6 1 . 361 Vessels. splndle-.hape d .  W. L. & T. Wlnan . . . . . .  161 .872 
Grain .courer. T. W �Ilaee . . . . . . . . . . . . . . . . . . . . . . . .  161 .868 Wagon. R. W. M eClelland . . . . . . . . . . . . . . . . . . . . . . . 161.846 
Grate bar. A. W. Cram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 1 . 4;5 Wagon .tandard. R. W. McClelland . . . . . . . . . . . . . . .  161 . 347 
Grate bar. R. C. Grave. (r) . . . . . . . . . . . . . . . . . . . . . . . . .  6,858 Washing and wringing !Bachlne. J .  H. Cook . . . . . .  161 .828 
Harnes • •  nap . L. Humbert . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .SSlI WatCh .  J. R. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .51S 
Hun·ester. J. H. Elward (rl . .  . . . . . . . . .  . . . . . . . . . . . . . .  6.859 Watch closing and Indicating. D. Moore . . . . . . . . . . .  161 .42iI 
Harresters. J. H. Elward . . . . . . . . . . . . . . . . .  161.895. 161 .396 Watch key . H. LOhmeyer . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,421 
Harvester. Buxton and Howe (r) . . .  . . . . . . . . . . . . . . .  6 .85 1 Well, Jllter. W. p. Power .. . . . . . . . . . . . . . . . . . . . . . . .  161 ,546 
Hqrvester. S .  S .  Louden.lager . . . . . . . . . . . . . . . . . . . . , 161 .580 Well point • • drive.  D .  A .  Danforth. . . . . • . . . . . . . 161 .491 
Harve.ter rake. J, P. JIIonnett . . . . . . . . . . . . . . . . . . . . .  161 .5.10 W heel mold •• forming gear. J. Clayton . . . . . . . . . . . .  161 .865 
Hor.e collar and hame, Schneld .. r and Meek . . . . . 16 1 .446 Whip .ocket. J .  M. Underwood . . . . . . . . . . . . . . . . . . . .  161 . 578 
Horse •• breaking, J. Z. Wailing . . . . . . . . . . . . . . . . . .  161 . 461 Windmill .  J. M. Armour . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . S18 
Herseshoe fastening. MeVeen and Price . . . . . . . . . .  161 .427 Window sash. W. Kreitzer . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 812 
Horse.hoe nails.  making. A .  D .  Bingham . . . . . . . . . 161 . 379 /. Window screen , L. D .  Lockwood . . . . . . . . . . . . . . . . . .  161.41 
Hose. drying and stretching. A .  C .  Carey . . . . . . . . .  161 .SSS --
Hose jOint. E. Dayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 ' , 92 EXTENSIONS GRANTED 
Sose. making hydraulic. J .  A. Wiley . . . . . . . . . . . . . .  161 .463 81 , 443. -FELLY M ACHINE .-C . H .  Denison . Ice macLlne. W. H. H. Bowe ... . . . . . . . . . . . . . . . . . . .  161 .4:1 ; 81 .5�j.-MAKING HOE BLANKs .-N . Brand (Two patent • .  [ron, manufacture o f ,  J .  F .  Bennett . • . • . • . . • • . . • •  161 ,8 ... 0 I· Sl ,5SS . -WEIGHING APPARATU8 . -A .  B. Davis . .Jack . thllL coupling. J. H. Combs . . . . . . . . . . . . . . . . .  161 .387 31 .534 . -SCALE BEH'S .-A . B. Davl • .  Kiln. peat . W . E .  Wright . . . . . . . . . . . . . . . . . . . . . . . . . . 16 1 . 466 81 .5.I6.-1'0I.ISHING B A R S .  ETc . - B .  Lauth . Lamp . B. B. Scllnelder (rl . . . . . . . . . . . . . . . . . . . . . . . . . .  6.855 81 .566.-DRYINO FRUITS, ETc . -M . P. Smith .  Lamp ch imney attachment. H .  Johnson . . . . . . . . . . .  161 .889 81 .5'8.-PAPER. ETC . ,  FOLDING MACHINE.-W . .II . Mil Latbe centering device. H .  B .  Carpenter . . . . . . . . .  161 .334 IIkfln .  
Letter b o x  alarm . J .  Harrl.on . . . . . . . . . . . . . . . . . . . . . .  161 . 4 1 1  SI.578.-PAPER FOLDING AND PBINTING MACHIN • .  -W 
Lever. mowing machine , A. B .  Conde . . . . . . . . . . .  161 .463 H. Milliken 01 a/. Lightning rods. makfng. W .  B . Munn . . . . . . . . . . . . .  161 .541 SI .579 .-CORN PLANTER .-F . B. Preston. Lock. combination. W .  Baldwin . . . . . . . . . . . . . . . . . . . 161.375 
Lock for door •• etc . ,  H. Wlnn . . . . . . . . . . . . . . . . . . . . . . 161 .371 

DISCLAIMER FILED. Loom tor weaving hair cloth. J. Paradl • . . . . . . . . . .  161 .487 
Loom let·olr, Rose . Cartwright and Ro.e . . . . . . . . . .  161 .448 SI .578 .-PAPER FOLDING M ACHINE .-W . H. Mllllk�n el al 
Loom .huttle . R. W. Porter . . . . . . . . . . . . . . . . . . . . .  161 .545 
Luhrlcatlng compounds, I. G. Betta . . . . . . 161.468. 161 .469 
Lubricating compound. J. J .  Koch . . . . . . . . . . . . . .  16 1 . 521 
Mitche" machine tor boxing. F .  Mana!leld . . . .  161 .532 
lleat cutter , J. P. HarrIs . . . . . . . . . . . . . . . . . . . • . . . . . . .  161 ,510 
MOI.tone •• emery rubberB for. E. C. Hlnzey . . . . .  1 6 1 . 4 1 4  
Mining powder. R .  Cahuc......... . ............. . .  161 .8:5 
lIowlng maChlne. W .  W. Brlglln . . . . . . . . . . . . . . . . . . .  161 . 822 
Mowing machine . H. C. and D. C .  Markham . . . . . .  161 .5:J8 
Neck tic fastening. E. Berliner . . . . . . . . . . . . . . . . . . .  161 378 
Nut lock. O. T. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 462 
Obstetrlcal .upporter. W. E. Stainback . . . . . . . . . . .  161 .S62 
Ordnance proJectile. rilled. W. H. Van Oleson . . .  161 .579 
Ore crUSher. D. Trumbull. Jr . . . . . . . . . . . . . . . . . . . . . .  161.456 
Oven , annealing. R. Boyer . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 380  
Painting a n d  banner. O .  Fro ne . . . . . . . . . . . . . . . . . . . . .  161.499 
Pantaloon • •  haper. R. M. Eastman . . . . . . . . . . . . . . . .  161 .495 
Paper bosom, E. P . Furlong . . . . . . . . . . . . . . . . . . . . . . .  161 .408 
Pavem e n t .  composition. J. P. Richardson . . . . . . . .  161 . , 50  
Pen handle and lead pencil . H .  C .  Ben.on . . . . . . . . .  161 . 46� 
Plano .tool. DUring & Leck . . . . . . . . . . . . . . . . . . . . . . . . 161 .39� 
Pile driver. explosive, J. M. Allen . . . . . . . . . . . . . . . 161 .378 
Pin and clamp • •  hawl. G. & F. Hartje . . . . . . . . . . .  161.418 
Pipe I1ttlng., tapping. J. Kac.rov.ky . . . . . . . . .. . . . .  161.840 
Pitcher. gla •• • Irup. L .  Wagner . . . . . . . . . . . . . . . . . . .  161 .864 
Plane. bench, W. Johnstone . . . . . . . . . . . . . . . . . . . . . . . .  161 ,516 
Planing machine. wood. J .  Ro,. . . . . . . . . . . . . . . . . .  161 . 444 
Planter. seed. Po.t & CQlbert . . . . . . . . . . . . . . . . . . . . . . .  161 . 483 
Plow. ditching. A. L. Harned . . . . . . . . . . . . . . . . . . . . . .  161 , 509  
Plow, .ulky. E .  Robert.on . . . . . . . . . . . . . . . . . . . . . . . . .  161. 440 
Pre •• • Cider, D. �' . Emry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .397 
Prel5B, 80rew t W .  H. B. Mtnge . . . . .  , . . • • • • • • • . • • • • •  161 ,539 
PrInting pre ••• plate . J. WI:.on . . . . . . . . . . . . . . . . . . .  161 .870 
Propeller speed regulator. E. F. Bean . . . . . . . . . . . .  161.376 
Protractor. A .  II. Dodd (r) . . . . .  . . . . . . . .  . . . . . . . .  . . . . .  6.855 
Phlning Implement. C. B. Cannon . . . . . . . . . . . . . . . . .  161 .381 
Pump. Curti. & Ru •• ell (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  6.857 
Pump box, W. A. Spooner . . . . . . . . . . . . . . . . . . . . . . . . .  161 .563 
Putty. manutacture ot. G. W. H.tJleld (r) . . . . . . . .  6,S6(l 
Pyrometer. B .  Cr.wtord . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .880 
Quilter and corder. gage. G .  Vincent . . . . . . . . . . . . . . 161 ,458 
Railroad plncb bar. C .  Ragan . . . . . . . . . . . . . . . . . . . . . . 161 . 439 
Railroad rail chair, J. Raddln . . . . . . . . . . . . . . . . . . . . . . .  161 ,547 
Railroad .Ignal . R. L. Kilpatrick . . . . . . . . . . . . . . . . . .  161 ,519 
Ralroad .Ignal. electric. Siemens 'I al . . . . . . . . . . . . . . 161 .561 
Rake. hor.e hay. D .  P. Sharp . . . . . . . . . . . . . . . . . . . . . . 161 .858 
Range. portable , G .  W .  Walker . . . . . . . . . . . . . . . . . . . .  161. 366 
Regl.ter. adjustable ventilating. G. W. ROll'lrB . . .  161 . 412 
Regulator. teed, J. M. Ro .. . . . . . . . . . . . . . . . . . . . . . . . . 161 .553 
Rocker. ch:t�·  •• B .  E .  Merembeck . . . . . . . . . . . . . . .  161.537 
Roller. Jleld. A. JIIlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .512 
Root, meta11lc. T. M. Lo.le . . . . . . . . . . . . . . . . . . . . . . . . .  161 .420 
RooJlng tile, S. Mill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .588 
Salt brine . concentrating, W. IIarrl.on . . . . . . . . . . . . 161 , 412 
8a.h weight. E. J. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . 161 .564 
Saw gnmmer. D .  Sattler . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 .�57 
Saw, j ig.  G. S .  William . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .588 
S.w mill . D. C. Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .852 
S.wlngmachlne • •  croll, G .  S .  young . . . . . . . . . . . . . . .  161 .585 
�cale beam. T .  Tebow . . . . . . . . . . . . . . . . . . . . . .  161 . 515. 161 . 576 
Screw . wood . A. Cummlnga . . . . . . . . . . . . . . . . . . . . . . . .  161 .390 
Screw. WOOd, LltchJleld and Boeklen . . . . . .  161 .528 .  161 .529 
Screws ot rolla,  operating. J. S. Worth . . . . . . . . . . .  161.465 
Seal. meta11le. E. J .  Brooks . . . . . . . . . . . . . . . . . . . . . . . . 161 .475 
Sewing maohlne. H .  A. Blanchard . . . . . . . . . 161 . 471. 161 .472 
Sewlng machln •• J. H. Burr . . . . . . . . . . . . . . . . . . . . . .  161 .478 
Sewing machine. L. Cheva1l1er . . . . . . . . . . . . . . . . . . . . .  161.482 
Sewing machine. O. Farrar . . . . . . . . . . . . . . . . . . . . . . . . .  161 .899 
Sewing machine attachment. D. M. Mello:. . . . . . . . .  161 ,586 
Sewing machine hutton hole . J. JIIcUlo.key . . . . . . .  161 ,534 
Sewing machine feet guide, G .  Vincent . . . . . . . . . . .  161,459 
Sheet metal die. N. C. Stile.. . . .  . . . . . . . . . . . . . . . . . . .  161 , 572 
Shoe. C. Perley (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.864 
Shoe .ole •• drying. A. F. Smith (r) . . . . . . . . . . . . . . . .  6 . 862 
Shoe •• exhibiting. R. T. Leaverton . . . . . . . . . . . . . . . . .  161 .526 
Shoemaker., awl tor. S.  A .  Smith . . . . . . . . . . . . . . . . . . 161 .562 
Shovel, T. J. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .821 
Shutter and bUnd ta.tenlng. C .  H .  Craig . . . . . . . . . .  161. 899 
Shutter tastener. C. Ru •• ell . . . . . . . . . . . . . . . . . . . . . . . .  161 .r.56 
Shuttle box mechanl.m . G .  Cromptoa . . . . . . . . . . . . .  161 ,487 
Shuttie mechanl.m, G. Crompton . . . . . . . . . . . . . . . . . .  161.468 
Slicer and corer. apple. Siler & Brook .. . . . . . . . . . . . .  161 .359 
Spinning ring die, Forehand & Wad.worth . . . . . . . .  161.834 
Stamp. hand. J. Sigwalt. Jr . . . . . . . . . . . . . . . . . . . . . . . . . 161 , 450 
Steel. manutacture of. J . l!lfquem . . . . . . . . . . . . . . . . . 1�1 .398 
Stereotype blook register. A. J .  O · Shea . . . . . . . . . .  161 ,542 
Stove. E. Smith (r) . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . .  6.868 
Stove, magazine. E .  Bu.sey . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,479 
Stump extractor. W. H. Fulton . . . . . . . . . . . . . . . . . . .  161 . 500 
Sugar. manutacturlng aard .  F. O. JIlathle •• en . . . .  161,424 
Table, convertible. F. A .  Gilbert . . . . . . . . . . . . . . . . . .  161 . 50J 
Table .  toldlng exten.lon. A. W. Fay . . . . . . . . . . . . . .  161 .49'1 
Table Implement. O. W. Taft . . . . . . . . . . . . . . . . . . . . . .  161 .�73 
Thill coupling. A. W. Forwood . . . . . . . . . . . . . . . . . . . .  161,402 
Thlll coupUng. J. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .866 
Thread. twine . etc . ,  making. Sutherland tI til . . . . 161 .458 
Tile molding machine . C. Diebold . . . . . . . . . . . . . . . . .  161.891 
Tippet and muir. oomblned, J. Engel . . . . . . . . . . . . . . 161.882 
Tobacco machine. lump. D .  W .  De Fore.t . . . . . . . .  161 . 381 
Towel rack. toldlng. J .  T. Sherwin . . . . . . . . . . . . . . . . . 161 . 560  
Toy block, C .  M .  Crandall (r) . . . . . . . . . . . . . . . . . . . . . . .  6 , 856  
Toy pistol. T .  Ca.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161.826 
Trap . l1y. H . B. Earlng . . . . . . . . . . . . . . . . .  ;: . . . . . . . . . .  161, 4 14  
Trap, Jly, D .  E.  Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�1 .8114 
Trimming, J. T. Ro .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .1152 
Truck ,  band , H. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,486 
TrU.', J .  L. Rowe . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . .  1'1 ,15155 

DESIGNS PATENTED. 
8.2'.l9 and 8 ,aso . -MoNt:HENT . -A . Llngemann. Port Hu 

ron. lII lch . 
8.2�11 . -STOOL PEnE8TAL.-A .  Merriam el al. , We.t Merl 

den, Conn . 
8,2S2.-PITCHERS.-T. B . Atterbury . Pittsburgh. Pa . 
8.288 to 8 .236 . -CARPETS .-R . R. Campbell . Lowell. Mass 
8.257 to 8.289.-CARPET • • -E . Gulraud . New York city . 
8.240 to 8 . 244 -TYPE . -C .  E. He) er. Bo.ton. Ma ••. 
8.245 .-TYPB .-P. A .  Jordan. Philadelphia. Pa . 
8 ,2�6 and 8.247. -0IL CLOTHs . - H . Kagy,Phlladelphla,Pa 
8.248.-CARPBTS.-C .  S.  Lilley . Lowell, Jlla ••. 
8,249 ana 8,250.-CARP hT8.-D. McNair, Lowell , Mas8. 
8 .;;51.-TEA CADDIES .-W. T .  Sb erer. Chlcago. l1I .  
8.252. -CARPETS.-C. W .  Swapp. Lowell. M a  ••. 
8 , 253 . -CARPETS .-T . J. Stearn s .  Boston, Ma�8 . 
8 . 254.-ToWEL RAC K . - C .  Ten Eyck, White Houae Sta 

tlon . � . J .  
8.255 and 8,256.-RunBER BOOTS. ETc . -A .  R .  Trotter 

Providence. R. 1 .  

TRAD E  MA.RKB REGISTERED. 
2,SI9.-W ASHING POWDER . -O .  Corbett. Chlcago, l1I . 
2.S20.-Loo>l TEHPLX .-Dutcher Temple Co . •  Hope 

dale, MaSH . 
2.821.-ToBAOOO.-A. Gl11ender '" Co . . New >ork city. 
2 .S22 . -CIGARS.-B . Jacoby & Cu • •  New York city. 
2,828 .-HEA'fBRS, BTC.-D . Mershon's SODS,  Pbtla .• Pa . 
2 , S24 . -SHEEP Dip.-Redlngton & Co . •  San Franclaco . 
2.S'.tI.-FLOUR.-A .  A. Tayler. Loudonville. Ohio . 
2.326.-BITTER8.-P . D. Van lngln , Brooklyn. N .  Y .  
2,327.-808B, BTo .-Wannalanset M'f'g CO . t  Boston,MII 
2 , S28 . -MEDIOINE .-J .  C. Ayer & Co .• Lowell . Ma.s.  
2.S29.-SILK FABRIOS.-P. A .  Dally & Co . •  N. Y.  city. 
2 .830 .-COFFEES. ETO -J . JII . Earle. New York elty. 
2.88I .-BooTs, ETo .-Gralr & Co • •  Philadelphia. Pa. 
2,3S2.-COTTON PRINT •. -Hamllton Wool�n Co .• South 

bridge. Ma ••• 
2 .SSS.-COUOH SIRUP.-A.lle de la Providence. Mont-

real . Canada . 
2,8S4.-PBTROLBUM, ETo .-Power & Co . , London, Eng. 
2.S85.-FLOOR CLOTHS, ETC .-F. Walton. Stalne •• Eng. 
2.S86.-ClDER M I LL8.-Whltman Work •• St . Lonl., Mo. 
2,3S7.-ATOHIZERs .-Young ,I al . • New York city . 

SCHEDULE OP PATENT PEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n3 
On tlling each application tor a Patent (17 years) . . . . . 813 
on I •• ulng each oMllInal Patent . . . . . . . . . . . . . . . . . . . . . . . no 
On appeal to ExamlnerB·In· Chlet . . . . . . . . . . . . . . . . . . . . . .. 10 
on appeal t o  Comml •• loner o t  Patente . . . . . . . . . . . . . . . no 
Un application tor ReINue . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830 
On tmng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. l. 
On an application for Dealgn (B� y.an) . . . . . . . . . . . . .. 10 
On application for De.lgn (7 yean., . . . . . . . . . . . . . . . . . . . 813 
un application for Design (14 yean) . . . . . . . . . . . . . . . . .  830 

CANADIAN PATENTS. 
LIST OJ' P ATBNTB GRANTED JlIf CAIUDA 

MAlICK 23 to APRIL 1, 1875. 
4 .588 .-J .  A .  Pease, Boston, Mas • . •  U .  S .  Lamp. March 

25. 1375.  
4.587.-L. Schwendler, Calcutta, India. Duplex tele. 

graph. March 27 . 1875. 
4.538.-J. A. McMartin , Montreal, P. Q. Pump . March 

27. 1875. 
4.539 .-Wm .  Bell tl al. , Guelpb . Onto Tubes tor reed 

organ.. March 29, 1875. 
4.540.-J .  H .  Barbarlck . Cax o ,  Me . . U. S .  Slate . March 

81 . 1875. 
4,541 . - E .  W. Phelps tl al. , Newark, OhiO , U. S. Har .  

v •• ter grinder. March 8 1 .  187& . 
4 . 542.-J. Sugden tl al. , Lawrence. Ma ••. , U. S. Har •• 

cheek . March 31 . 1875. 
4,548 .-T. Hodg80n . Amherst. Nova Scotia. Cll"cular 1811' 

guard . March 29. 1�75 . 
4.544 .-J . Smith , Branttord. Onto Stove aad grate heat. 

er. April 1 . 1875. 
4 .545.-E .  A. HOl Ubastel tl aI • •  G uelph, Onto Wood and 

metal tap. April 1, 1875. 
4,5.16.-F.Mar.h. Montreal. P. Q. Stop and waste cock 

April 1. 1675. 
4.547.-G. JIlorgan . Andover. N. H . ,  U. S .  Wedge ent­

ter . April I. 1875. 
4 , 548.-0 . B.  Dixwell. Boston. Mas ••• U. S. Steam en· 

gine and boiler . .'. j rll 1 . 1875. 
4 . 549.-1.  Brldgman. Toronto , Onto Railway cars.  Ap­

ril l .  187�. 
4 .55O . -D . D .  McMillan . La Cro"se. WI. . Selt·regulatln, 

gas burner. April I, 1875. 
!.5M .-,J. W. West. Bo.tou . Mas • . •  U. S .  Spooling ma­

chine . April 1. 1875 . 
4 . 552 . -J. Porth el al . •  New York city, U. S. Nail mao 

chi n e .  April 1. 1875. 
4 .553 . -H .  Bland . LI.ton. En,. Sewing m8ctlne and ac· 

ce •• orle. . April 1.  1875. 
�,56t -W . A. Holwell. Montreal. P .  Q. SASh regulator. 

April 1 . 1875. 
4.555 .-F. Cuny tl al .• Ottawa City. Onto ScrubblD 

bru.h . April 1. 1875. 
4,1156 and 4 . Wl . - I .  De Witt. Grand Ledl8, Kloh , V. 

Walhln, machine . Aprll 1. 187G. 
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Back pqe • • • • • • 81.00 . line. 
Inside pqe . • • • • • 7' Ii centll • line. 

Enam11i71Q8 1M" hMd advertiaementB at the 8ClfM rote 
per l(ne, bu !Ma8tWement, CUI the letter prea. Adver· 
Usemt!nta mwt be received at pubUcat(Qn ojflu /II 
earl" all lI'Iidallmorn(ng to appear (n m:rt -. 

B E A  U T I F U L  ROSES EVER-BLOOMING , 
STRONG POT PLANTS • •  ent aately by mall,_Post Paid. 

FIve Splendid Varieties 11 .00; 12 do. $2.w. Elegant 
Descriptive Catalogue )'REE. 

THE DINGEE & CONARD CO .• Rose Grower'!. 
WBST GBOV., Chester Co • • Pa. 

Automatic Hub Morticin[ Machine. 
Tbl8 18 a douole· cblseled Maohlne. and works autom-

:!�����JIt".���;'::�h�I1J::tl�8 t':.�
C
�t":� �o;d

t
�:f�t 

out. Thll MacbYne will mortIce 80 sets of Lumber Hubs 
in ten hours With ease to the operator, and will mertfee a 
:.,�g"a'":g ::!�

r
l\�: :r8 J�6Cakn�8 s':.�k'!�����:fy ������ 

stantly °j!,���'XN��d�isCHINE WORKS. Dellonce. 0 _  

WARRANTED TO CURE DlSEASK OF THE BONE,  
BEN:t:c���I�I'ln�������I��� "''::'s

c
t
tgr.:;,,:ddres. Dr. G .  

FLEETWOOD t1CROLL SAW 
Patented July 23. 18j� . 

For all description. ot light Scroll or 
Fro, SawIng In Wood. Bono. IfJorll • .slloU 
OWo!f,e'aJim:;':n:.a'D�c:s;g&iliv�ctp:.� �� WorkIng and Low Cost. the.e m""blne. 
have no equal . Each maohine w&rl&nted 
89 represented. 
No. I. wltb X doz . Saws . . . . . . . .. IS.OO 
1.(0. 2, " * . . . . . . . . .  10.00 
Boring Attachment . . . . . .  . . . . . . . S.50 

prSend tor Pamphlet· Circular and L11-
of D

�A'W�l!'��'O��� �
I
:l��t�n, Del. 

�--------��-= AGENTS, READ TRIS.-WE WILL PAY 

eomm�:8���� �o 
r
:�l�

l
��rmge����t:d

la
L��� ·M�'PlJf� 

JEWELRY. 17" Nothlng ln tbe world equals It. Address 
SHERMAN & CO., CerellCO, Michigan. 

Agents Wanted 
For tbe ... Ie and Introduotlon of the 
Novelty Bracket and Perpetnal 0&1. ender combined. patented April 28. 
1878. It 18 the m08t laleable article 
out. Sample Bent at my expense. on 
���e-lr!< �f fi\r���\�tt: .

any part ot 
L. BENECKI':. Hruu8wlck. Mo. 

INDUSTRIAL INS " nUT !!: AGENCY'. 
Established with ample faelHtles for fuml8hlng men or 
women with reliable Intormatlon upon any IlUbJect de-�::;�k r;j���r!�0�:00<!�:e8�nll ��;ti'�

e
)Qu.slr:il�:1 ;:d 

l':t���!:.
tl
�Ttg�����1 A��:8A1irT�;�.eif.: tl�eve

���
l
� Rocbester. N. Y .  

D
ITCHING AND DRAINAGE MACHINES 
turnl.hed at a moderate cost. cutting ditches of 

any width and deptb In ground free from stumps and 
rocks. Maohlne. worked by from four to six bone_.and 
two men will do tbe labor of IIfty men a day at least 
State and County Hlghts for Sale. Addres. 

RANDOLPH BROTHERS. 111 Broadway. New York City. 
------T"'H=E:-=IMPRO-VE-D ARMSTRONG HEATER AND LIME CATCHER.-The best and most reliable macblne made to protect Steam Boilers. with partltlon8 tor over and under currents to purify the water and Burlaps .crpen to prevent 

aXll lr;rr�r:,;I�si�':rm :�':J!
n
f::�lg

n
'Cf�e one . 

For portlculars and circu­lars, Bend to 
M .  K N I G H T ,  

HANUFACTUllBll, 
Toledo. OhIo. 

Q- -NE 
-
WOODRUF:::F::-:-&-=n==E=-A:-:C=H=-=E

=
NGINE, 18x36 

Inclle!, 14 feet pulley. 22 lncb faoe. price '''000 ; one oodruft l!;nglne. 2OJ:4S lnehe •• 14 feet pul!ey. 22 Inch faoe} price IS.750.both with variable cut-oft and In line t,onaltlon ; three lAIoOmottvel. two Propelle ... one olen. laUng and one Babcock & Wilcox Engine ; allo two Steam Pomg" and lot of MaMllnl8tB' Toola. second hand. APPlY 
�0Jm!:'�.� :r:�il;. \!:�¥'J��� Draughtsmen aDd 

!'H1OO r� ... A.-., .. - __ 0 
.(,'It .. ... ......,. ...... ........ ... •• F .... �_ ...-.. .. . 

J ti,utifit �m'ritau. 
FIRE PROOF SHUTTERS. A'HB 

TRADI ENGINE. 
-0-

CLARK &; CO'S SELl!'-COILING ROLLING STEEL SHUTTERS (Burglar ProoC), For Store 
I Fronts and Re&r Windows. require no machinery or balance weights. and can be applied to any openlne ; also Roll­
ngWood Shutters tor Stores and DweUlnes. Thousands &re In dally use. and &re acknowledged the best ahutters ln 

N ol..,le88 In operatioD-Perfeot 
In workmanBhlj>-tlll lIgbt parta 
ot Cast Steel. 

Every EngiDe indicated. an4 
valve corrected to give the blgh­
est attalDable re.ults. the world. Send tor Catalogue to JAMb.S G. WILSON. Manager. W&rranted .uJM!tlor to any 
.eml - porrable Engine In the 
market. London. Paris. Vienna. and Berlin. 

'fH.I:!l Union Iron Mills, Pittsburgh, Pa.. 
Tbe attention ot Endneen and Architects I. called 

00 our Improved Wrought:}ron Beams and Girders (pat­
tented) . In wblcb tbe compound welds between tbe stem 
:��rmG����;���:fre'i�J��I�����

n
a�

e
p��� 

pared to furnlsb all .IZM at term8 .. tavorable .. can be 
obtained elsewbere. For descriptive IItboJ!1'&pb addle .. 
C�eete B�be,! do Co .• Union Iron M1ll •• Plttsburgb.Pa 

The Toll Gate ' PrIze Ptet1lre lent tree ! An - • Ingenlou. gem I liO obJecti 
oo 4nd l Addle .. wtthltamp. E. C . .6.BBEY. Buftalo. N.Y. 

P A T E N T  Plautn! '" Matchbur 
Uld Molding Macb net. Gray and Wood's �lt. 
olllniJaw Arbon. and otbe,r wood·worltlng macblnery. 
S. Alien.rg,��t!ut.:;:.x:�. CO" ! :i  ����

S
�i:.��n. 

T H E-IM P R OV E D  

NIAGARA S T E A M  P U M P, 

W 
· to t'I .l'Mr"1 8I .. Brootirflt, N. Y. 

Manufactured IOlelJ DY 
Hubbard & A.ller. 

ENGINB8 .A.KD BOILBB8, - Pullet!" lJhafUng aM Hanger. 
tJ 8pecWlt1l. 

LUDLOW VALVBS. 
FRED. STObo'E '" CO . . S Park Place. New York 

BANKRUPT'S SALE OF HORIZONTAL 
and Vertical Steam Engines. AI80 new and IGOond 

lAud MacblnI8t·. Tools. Send tor clrcul&r at 
THE YALE IRON WORKS. New HaTeD. Conn. 

---==�BI!J ... UTIFULDI!J(JA:WOJl:A.NIA 
or Tranafltl' PictUt., with ful l iDltruct.ion. and ,,-I Pr. 1 0 ��o::.

e
H=�;X:�:!;:,�l�:,net;:,A����!<;:t��� 

::.lmTl:� B�r:' �na::i��!:}::r::t�;:�n;c.;���;e:� 
u to Imft.'\t,e the most beal1tlf'u1 pllinting. AI60 6 

brtaut!tul Gem Chromo. for 10 t'enb. 50 for 50 cent... Alrenb 
wan�. Adtlre .. J. L. PATTEN & CO., '1' .  rIDe St., New Yort. 

A SAW THAT IS A SAW -Selt-Feeding, cuts 

amou:t 
I
��

b 
w�::

k
as"'f�e��

se 1� ��
n
��'Hb :n�� d*!\�� Mi�tW ;R�kO-P-E-R-TY-F::-O:-::R--:::-SA-:-L=-:E=-. 

The SASH, BLIND, .nd PLANING M1ILLI. 
known as the PERRY &; PACKA ItD M ,�," 
at Camden, loi .  J .  near Vine Street Ferry. only IE.N 
MiNUTES trom Phlladelpbla Side . Sub8tantlal brick &i1��'E25K'M' 

1i
u,r tee�y .WI¥'h�U11L�liim¥,!,:'� 

adjoIning wltb the TIlL. It dsslJ'ed. Will be !!Old much 

��{t\
n v

��
e
L�M�: 1.!i!r.:.s& Meoh's Nat'l Panko 

J. W. �AtlKILL &; SONS, Green St. Wharf. Phlla. 

RECEIVER'S SALE.-Patent tor graduated car 
.prlng.-By virtue ot an order ot the Supreme 

Court. I will otrer tor aale. at the Exchange Salesroom8. 111 Broadway. New York C��l on the 24th day ot April. 
prox . •  letten patent for a gI'llUuated car .prlng. For In­
Ipectlon ot the _pateDt. draWin

g
. terms. &c .• a

8�
IY to 

me. at room 29. No. 20 N8"'�M?1\gI;e:E�.f�N. 
ty . 

Receiver ot the UnIted States Car Spring Company 

AVES' GENUINE OHESTER EMERY 0bas been reduced trom 70. to 6c . Der Ib tor 
grains In kegs . Flour and Fine Flour rumaln-A Ing at 4c. per lb. as heretofore. Important 
dlsoounts to the Trade. Send tor ciroulars. 

E. 'il��rm��gt�T
N�w

V�;;rk. 

Reverse Motton 
Panellol/:, V.Fle'T 
and Dove'alJln� •• b'�_ M . e h l D e , 

cuts Pa n e l s  ot 
any d e s i g n  or 
.tyle ot mould In 
the solid wood 
w i t  h neatness 
:�(M

I
�r:'��ba� 

. ��j.timo�rd� 
er. Does get!­
eral D o v e _  

tailing with thick 
tOr thin .tutrl. :��PMu,:;�blt', 

pr- Send tor Pamphlet and 
Sample ot work. 
Improved Solid Steel Cutter tor 

��d�
I
�S �ide��

r
��d ;���i:g 

�. �� MACHINERY CO. Battle Creek, Mich. 

lYIAOBINERY. 
[RON &; WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&�Afe�n.;'r It�J..�

S
C���e�

S
pJ�rr;!r.G. &c 

G E O R G E P L A C E  &; C O . , 
121 Chamben & Ire Reade Sti. N. Y. City 

CY?�-:��;�� � � tor maltlng .m!ft 
M�

e
� ::'��re���.

e
:t:�!?D��

e
.fo'.

n
"':-e

O
!?vl���'�:': 

Eureka Foot Lathes only IS DoUan. Gear Wheel. and 
Part. ot Models. AU kind. ot SmaU Tools and Materl. 
als Illu.trated Catalogue Free. 

GOODNOW '" WIGHTMAN. 28 Comhlll, Bolton. Man. 

Chemical & Mineral Productions 
SOlnble GI.... FluorlC; Acid. NIckel IBalta. Man_ 

pneae OxldM Antimony Cobalt. Tin Cadmium. Zat, 
tre. FelIP&r ... Fluo .. n.r .... . �ollte. Marble Potty. SlIez • &c. L, FBuCBTWAN ... ZR '" CO • •  180 FultoD St . •  N.Y 

218 WeBt 26th St . •  New York, and at 

PORTABLE STEAM ENGINES, OOMBIN Ing tbe maxlmnm of elHclency, durabllltJ and econ "my. with the minimum ot weight and price. Tbey an widely and favorably known. more tban 1,000 being In WMI . AU warranted satisfactory or no we. Descriptive circulars ��\tJ'. a8�\i��htd� Lawrence. Hal •• 

M:!!;'!!!'w1� � T!!���!!!�� 
�t'i1J

n
B. ��'Wk"Jlrf.�ds'6��I\fa*�����. Y. Send tor Catalogue. 1 11Jj Llbert:r St •• N. Y. CIty 

STEN" IL DIES 8t!:�IIS 
cu:.���uslir: 

lJ complete OUTJ'ITS lor Clothing Sten 
cll. and Ker. Cbeck •• wltb whlch young men &re mak1la 
fI

o
;:. 'J�N�l£'ii7 iI:��v��rs�������":�PIM" 

SHINGLE &--BARREL MACHINERY 
EVART'S IMP. HEADING AN& SHINGLE SAW 

�1ib'b�FlJm�?INTERS. QUALIZERS. ANI 
BAILEY GAUGE LATHE-For tnmlDg a11 11:1n41 haD 

����f�n:t
t:ly

r�ine
SI�t��n�n�

es� �orltl�: 
Macblnery. SteaJ.¥ .E:3�lr1iLt� '" A�r�� Lockport, N . 1  jl AGENTS WANTED. 

" . '  Men or women. $34 a week . Proof � �" furnished. Business pleanntand honor. � able w,th no risld: A .6 page circular 
, andValuable Samnles free. 9"' A postal-. card on which to send your address 

costs but one cent Write at once to 
F. M. REED, 8TH ST .. NBW VORK. 

W OOD.WORKING MACHINERY GEN. 
erally. Specialties. Woodworth Planers and Rlcb 

ard80n 8 Patent Im
JIT

oved Tenon Machines. 
Central, come�I'FI.'\fl�y "'�'8�tgrRrC"':iRD80N 

PUWCHING For the Deat and Vlae.po 
AND eat addre88 THE BTILEE 

DROP PRESSES. t':"t�:oTi'w"x. ���s co .. 

Bend tor PrIce LIat and CIr· 
cular. 
HERRMAN &; HBRCHBL­

RODB M'F'G. CO. , 
Dayton. OhIo 

O· TIS' 8Al!'ETY HOIlTDrG 

Machinery. 
OTIS, BROS. til; ()O 

1'1'0. 34S BROADWAY . !< I!: W  YORK. 

R
ICHARDSON, MERIAM &; CO. , 
Manotacturen of tbe latest Improved Patent DAu\el.· 

""d Woodwortb Planing Macblnel Matching. S .. h and 
:.':l'M���':.�I�:U�gr,;J:'�",fM�rl��I3! .. l��� 
�'11! a�d

w
�.!r� 

C
¥!:'!.�i. 

a
.::.� �lri�: o���

h
�:3i 

Or'WOCd-worklnfi Mac�ery. Catalogue. and price U.tI 

;:e�gns':r.
PlfucaLl�rty r::.,'t.��..vto��rce.ter. M-" 

TMPORTANT FOR ALL LARGE CORPO­" R.6. TIONS .urn MANUFACTURING CONCKRNS.-
co�r:;,\'i;�g����·:::'o'ftl'!'c'i:���:·mc;,aJ':�I�tO: 
:t!tf�

a
.:'f gr. =�I��':,d ror 

t:1:j
�

�r 
reachel dI1rerent 

.. .  E. BUERR.. P. O. Dos 9,.9. a.tea. M--. N. B.-Tbl. detector t. covered b)' Lwo U; a: 1'Btenti. ��: �!::'h.�r.J�I������r.!'t:-=,,'jr.,t; �t�:�
t a

u-

'l'odd It Raft'erty Machine Co. 
MANUFACTURERS OF 

p':::,�!
l
t�:'::' ��Mu:���r�;;.�� slfI'.e

n
�L�'S�� tlon&ry. Hoisting. and Portable Engine.. Bollen ot all kind.. Steam Pum"". Mill Gearing. Shafting &c. 11111<. 

Tow Oakum. Bagging. ROI!,GJ Flu.and Hemjl Macblnel7. Agentl tor the New Haven Manufacturing Co. · s  Macblit._ tit's Tools ; for Judson'. Governon and 8top.-ValveI ; Sturtevant Blowen; and Dltrerentlal Pul\e:r-Blocg. 
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SHINGLEts HEAD� G, aND STAys 
Sole make .. of the well known h,PlIOVZD LAw'. P ATEXT 

Water Whee' ls SDlNGLJ: .t.BD HLUlmG SAWING MA�. Forclrculars 
addlel. TREVOR '" CO . •  Lockport. N. i .  , " ---- - -_ . .. �-�--.�-$77 A WEEK to Male ao" � "maJe AgeDta. ID tbe.r More than four time. . .  locality. Costs NOTHING to tn' n. PVtIcula . •  many of  Jao . Letrel's In: · FREE. P. O. VICKERY '" CO. , Ancuata, Me. �rwed Double TurbIne . . .  ____ , _ . _  
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The v Portable Endne, 4. S. 8, 8 h.p. Some­
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". PLACK, 1 Reade St . •  N. Y. 

Excelsior D�Y:·fre�:�fn�Y:'\f.:':·b�e 
g�;I:�i���L ���::J'W';:'A 
to tbe value ot M. Leather belt. 
bandied drill. wronch and ca. 'ng. 
Speeo. · 800 strOkes a mlnUte. Saw! 1 � Inr.h I:I1lc.l<. Price. complete 
Ten Dolla1'8o 

SMALL STEAM ENGINES. 
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er Boller. to drive HgM 
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stamp.GElf.' PARh. EWlalo. N. Y 

$6 OT$9 0 a week anCl ezpen.es to all. Article, 
o t�i���bW :�'iQ.�N����:�gi�o� 

FOR SALE, BELOW COST-A No. 4, S'l.lden 
Pomp. IX Inch discharge. The Pomp I. a new one. 

h .. never been used except on trlal,and Is In perfect work­
Ing order. Al80 a No. S Cameron Pomr,. ,",cond band. IX Inch discharge. The latter Pomp I. n perfect work­
Ing order. but Is an old r.umP. Would ellchange botb 
l1"m

f
s tor one ot tbe Val ey Manutacturlnf: Company's No. Fly Whe�\r18'&lit:e;u'M/. �lY�;V�re;rr�����

ss 

IJIOT-GUU, .rna. PISTOLII'kUTOL.TDI, 
Of _7 ... ...., tta •. _ � IW  � .t.d_ U1"ea& W_ra a.. :::r. ...... r W.r .... .. I''"' ... ". ...... 

MAGNETS-Permanent Steel 14agnetll 
of any form or .lze. made to order by F. C. BEACH 
'" CO , .  Wi Canal St . •  New Yorl<. Makers of the cele­
Oratea Tom Tbumo and Mlniatnre Telegraph Instru­
ments. 

p . " r" E � 'r COL D  R O L L E D 
S HAF TING . 

GLASS MOULD8, for Fruit J8.l'1!I, Lamp!\, 
Bottles. Ink Stands.etc • • made by B. BROOKE 

IS yean COB. WmTE and CENTRE STS .• ,N. Y. For any 
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etc. Send model or draWIng; InClose stamp. 
-TO-ELECTRO-;-PLATEBSk JE=WE�=L�E=R�S=.-

AND WATCHMA ERS. 
BATTERIES. CHEMICALS. AND MA TERI.6.L8.ID .eta 

or single. with Books ot Inltrnctlon for NIckel or Silver 
rJt:,!g�lIerdHs���t� B��J:�: :::.�
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lent tree. 

ern.be. all bard and brittle mbotaDcea te 
.ny required llize. AI80. any ltlnd of STONE tor RoADfl and tor COWCBnK. "'c, Addle •• BLAKE CRUSHER CO. ,  "Np,w Haven. ('.oun. 

IA. NEW PHYSIOGNOMY, ' 
g�:t�

I
�� °En �::a«j:!;�r: ;se:rtbiD 1 �

m
n�uit�f::: Prloe. Muslin . t5 ; Calf. ts ;  Turkey. tnll dlt. '10. Sent IIrst post by S. R. WELLS, 7S'I Broadway,�ew York. 

REESE'S ADJ U S TABLE  STEN C I L  LETTERS 

Machinist's Tools . En
�
lDe Lathes. Planer.. Uprlgjlt DrillS'. Hand an. �:� �:it��.bft':.t �;:;��:t����3�;'r�'::a��tT�.

t
W�rc�! to suit tile time.. Send for Illnstrated Catalogue. LATHE Ie MOR�E TOOL CO . . Worce8ter. M .... --- '---. 

This machine will mortll 
two Blind Stile. at once to 
Fixed Slat •• In all kInds 0 
wood. renrdle.1 ot knots 
making Ii(f r,eerr minute, )eav­In� them c e&r of chlp., and 
f4 1��i:��re�I��fo:::�re 
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Planer. planel both sIde. and 
edges at once. Blind Slat 
fenoner, tenODS both ends 
at once. 

MARTIN lIUCK, Agent. Lebanon, N. H. 
-a-:--:G=-O=-=LD=-EN -HARVESl' FOR AGENTS.-

Brooks' Patent Diamond Steel Knife and SC1180 .. 
'barpener Is perfection ; latest Bnd best .elllng Invention 
out ; £rlce f8 tler bundred ; sent C.O.D. Silver Plated 
samp e
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N EWS PA P E R  FI LE. 
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::r=e rednced. �ub.erlbe" to the 8cIJ:rrJJ'Io .A.Jm.. 
BIO.t.lf can be mPl'lIed tor tbe low price ot .1.110 by mall. 
or 11 .25 at the olllce of tbll \1&_. Heayy board .Idel ; 
inscription . . . 8CIENTIFIC AMERICAN. ' In .tit. Ne­
oeaaary tor e� one wbo wt.hel to preae"e ihe paper 

AddreM M U  li B  " C O  • •  
PubHlhen II BaIDTlnO AllDIOUo 
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B.ck blr e  • • • • • •  81.00 . Hne. 
loude Paae . • • • •  • 73 Cleoh . line. 

Enqrm"'11{18 mall head advert18mnmt8 at the 8(IfM rate 
per l'lne, btl measunmumt, CIII tile letter preaI. Ad­
vert1Bement8 mU8t be rece(ved at publkatWn o$lCe CIII 
earl" CIII Frida" 'ITWrn(ng to appear m next fmIe. 

J titutifit Jmtritau. 
Dave You liver Seen 

The DlU8trated Catalogue of the EXOIlLSIOR PORTABLII PRINTING PRIISS ? Evtrll man 1111 oum p1'lnttr. Our new 
es Pre •• now ready. A few dollars bnys a press and type that will print your cards, labels. envelope., bl11s, etc. , 
at a tenth the cost of printer's prices . Save money and Increase your bu.loe •• by live ad verti.in lr 
Send two stamp. for full catalolltue of presses, type , etc . ,  to the Manufacturers, 

====:::::===============W. KELSEY &; CO., 11Ierlden, Conn. 

B O O  K S F O R  B U I L DIE R S .  DAMPER B � S T .uro Lt;;VER 
SRND FOR ILLUSTRATIID CATALOGUII. REGULATORS Q GAGE COCKS. 

A. J. Bickoell & Co., 27 Warreo St.,N. Y. MURRILL & KEIZER. 44 Holliday St .. Bait. 

Artesian or other Wells ! For Sale ! 
County, State or Whole Right. Recent patent for Im­

provement In making Wells through porous earth or 

g�tg:�':!'s���ci����f.
cajf�Nr��� dlspenolng with tubing, 

CHAS. PONTEZ.  Omaha, Neb. 

School of Civil Engineering 
OF UNION COLLEGE. SCHENECTADY. N.Y. 

1. WANT TO SELL MY PATENT FOR DEVICE 
for Carpeting Stairs. Good for beauty, practicabil­

Ity and economy, and a monopoly. 'l Fancy Metal" 
Workers, and othen with capital, meaning business, 
send for copy of Patent. T. F. WALTER. 

1804 Jefterson St. , Philadelphia. Pa. 

Working Models 
And Experimental Macblnery, Metal or Wood, made to 
order by J. F. WERNER. 62 Center St • •  N. Y. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insurance 

COMPANY. BUY A :a':t�g���d.frar:nf..�rw���Pelti:, 
e
e� � 

The Most Powerful, and the Only TIght 

W. B. hAInwK, v. PI. J. M. Au.a, IWI't. WAllY the time.. Send address to 
J. B. PIDa, SOlo 11 A. M. SWAIN 

H A R T F O R D .  C O N N . ' Nortla Claelmllford. M •••• 

T. ·.HE� IANITE C OMlJA � TV �YU1U� i ASBESTOS MA'!'ERIALS 
EmeryWheels EmeryGnnd!rs ROOFING, SHEATHING, BOILER FELTIlfG, PAIlfT8 (all colon), ROOFING PAmT, 

� � CEMENTS.&c •• prepared ready for use. Send for Pamphlets.Price-Llsts, &c. Liberal Inducements to deaJen . 

I Rn lJ � (1L �IJIJ, r MONRn� C IT CAUTION.-The public are her,1m caul/oned agalmt purchasing or .... ng a"l1 �18 for Ihe aboIIe or 
U ,) nt.7 U 0 A ,/mllar pUrp08t1, purport/,.g to contain A SBESTOS, un/e88 tl1el/ bear our name and date8Qf J>(JItlnH. 

______________ " _"" Patentee �!...:Lc:::,."M.�Ufilcturer, } H. W. JOHNS, 87 Maid.en Lane, N. Y. 
TH E B E S T I NJ ECTO R 

For Locomotive .nd Statiooary Bollerll. 
FRIEDMANN' S PATENT. 

Over 13,000 Now In Ulle Here and In Europe. 
Throws more and hotter water. with leos steam. than 

any others. It has two Waterwayo, lIxed Nozzles, and no 
movable paN to get out of order. 

NATHAN & D�"II'i:e��e
s?of,�nN�:

U
;::;k. IT Send for Catslogue . 

IlIhfDffll Priced OM BEST. 
Do Your Own Printing 

l"D·ptlllbl .. - $3  Pre .. �:�t!;llf=�i.�:;:��' ·� 
BusinessMen dotheir printing and 
advertising, save money and Increase trade. Amateur Prlntlng dellc.ht 
ful pastime for .pare hours. BOYS 

...... t. have great 1un and make money 1asl �T"ln IRS ·at printing. Bend two stamp. forfuU 
rl'eaaeS ca�ll;e':'Z�:;���l�':.����!� (J,{"R COVERING FOR BOILERS AND 

P1PJ!:B eavee TwenfI_�r Cent In Fuel. 
o R FELT, CEMKNT, AND PAINT FOR 
RUOFS III the beet In the market . 

.Asbestos reltIDg " I). 
al8-ati FrODI !!It.. II. Y. 

Xew DHIp Upright Drills. 
Have the best 'Quick Return' yet offered. 

The smaller sizes are driven with the 
N ew Square Belt. Send for Circulan. 

WOOD IG UGH'!' !lACHINE CO. 
WOIlCZSTIIIlI MASS., Man!'n of all kinds of 
I ron WorKing M achinerv ; Lathes, 
Plane.... Shape.... Slottersl BlIlt Cutten, 

AlIo, Shafting, Pu leys, &c. 

Mnnn & Co, 'S Patent Otlices. 
IIstabllshed 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

'l'lVEN'l'Y·EIGH7 mRS' EIPERIElf Ol!.. 

l1IORE PATENTS have been I!ee1I1'ed througb 
thle agellCY, at home and abroad, than through any other In 
the world. 

They employ 81 their 8181stants a corpe of the most 811-
perlenced men as examine.... specl1lcatlon writers, and 
clr8ltsmen that can be found, many of whom have been 86-
ectad from the ranks of the Patent OflIce. 

SIXT Y THOUS.A.ND Inventore haTe .valled 
themseJvee 01 MUDD & Co.'s eervlces In ezamInIng their In· 
ventlons, and procuring their patents, 

MUNN & CO., In connection with the pubHcation of the 
8olllNTIno AlmBIo..... continue to enmlne inventions 
confer with Invento .... prepare drawings, apecl1lcatlona, and 
aselgnments,attend to flIIng appHcations In tho Patent OflIce 
paying the government fees, and watell each case etep by 
atep whlle pending before the ezamlner. Thla fa done 
through their branch ofDce,corne. F and 'iill Streets, Wash. 
ngton. Thcy aIeo prepare and file caveats, procure design 

patents, trademarka, and relSBu..., attend to rejected CII88I 
(prepared by the Inventor or other attorneya), procure copy­
rights, attend to Interferences !pve written opinions on 
matten of infringement, furnish ClOplee of patents: In !act 
attend to nary branch of patent bustn."118 DOth In thle and 
n foreign ClOuntriea. 
Patents obt8lned In Canada, Eugland, France, B elglnm 

Germany. RuseIa, PrueaIa, Spain, Portugal, the British 
Colonl.", and all other countriee where patents IA 
1J1'8Ilted. 

A special notice fa made In the SOIlIN'1'D'IO AlmBIo .... oJ 
all Inventlone patonted through thIa Agency, with the 
name and reeideBce of the patentee. Patents are often 
sold, In part or ... hole, to persone attracted to the invention 
by �uch notice. 

A pamphlet ot110 page&, oontalnlng the lawe and tun ell. 
rectI<na for obtalnlng United States patents, also a circular 
pertamwK 8lIelualvely to Foreign Patsnts, etatlng ooet for 
each oounll"y, time 1J1'8Ilted, etc., Bent tree. AddreN 

MUNN &; CO., 
PubHabere SOIENTIFIO AMERIOAB. 

S' P.rk Re-w, N. Y. �f}LOrnD om-()orner P and 'til Sareet. 
" __ a . C. 

C H A S E ' S 
Pipe- Cutting and Threading 

Machine. 
This Important tool Is designed to 1111 a want long felt by STE..uL AlfD GAS FITTERS and HA CHINISTS for cutting and threading pipes rapidly 

and cbeaply. An o,j'prenttce boy .  with one of tbese, can do more work than 
IlfiU:rr ;b

t
'k�h'2'�W3ih"E g�d"JcJ�� °l�c�t!.t�:e,.d:�nf�e:.it;�r; 

for all sizes of 
R
IPes. from 1O to 2 Inches. Weighs only 100 Ibe. Stron�er 

��:� g��� :;:��h':,
e
n:::cagl':ie. 

A l.l'Jk��t of collars and lengths for making n p-

THE CHASE MAN UFACTURING COMPANY, 
IT Bend for Circular. 120 FRONT S7 REET. NEW YORE. 

For Sale ��d
MW'."I1'. \":::� : gg: : r.b��e���\'li c��:i If�

k
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n. 

SECORD 
T O  T H E  

HOLY LAND, 
THE CRIMEA, 

MEDITERRANEAN, 
E GYPT, GREECE, 

AND INTERMEDIATE POINTS OF INTEREST, 
Call1ng at the Azore Islands, Cadiz, Glbraltar .... Malag&, Marsel11es, Genoa, Leghorn. Clvlta Veccbla, Naples, 
Palermo, Athens, Constantltio)lle, Sev88topol� nIta. Smyrna, Beyrout,.Mt. Carmel. Joppa. AlexandM!o Matta. 
Cagllarl. Allders

h
Madelra, and BermUda. A "peclal SteamShip to leave ""ew York June 1st, as above. " or pro­

gT8ID1Il.e anonurt er information, apply to 
GEORGE F. DUNC.A.N, Olllce U. S. Shippinlr Commissioner. New York. 

FIRST PREMIUM 
A W A R D E D  

AT 

PAR IS  AN D VI EN NA. 

SPEED ONLY 100 TO Z50 REV. PER K. SAVES 
HALF THE POWER REQUIRED FOR FAN. 
P. H. & F. M.  ROOTS, Manuf'rs, CON N E RSVI LLE, I N D. 

S. S. TOWNSEN D, Gen'l Ag't, 3 1  Liberty St., N EW YORK. 

Portland Cement. 
From the beat Lon��'1;0���e

�
. 
CJt�

O
§t�

I
*�l. A Practical Treatise on Cement fiiiiilshed for 25 cents. 

� �  
and Shaped Diamond Carbon POints, Indispensable for 
Turning Emery Wbeels. Grindstones, also Trueing up 
Hard""ed Steel �nd Paper Calender RoHers. etc. Address 
_ __  J._DICKINSON, P�tenU)e. � Nas88u �t •• N.Y.  

PORTLAND CEMENT 
A Practical Treatise on Cement furnished FREE . 

S. L. MBRC1L\NT & Co. ,  76 South St .• New York 

mOR PL.A.:NIIBS. 
ENGINE LATHE!...I!!tILL!t.&c. Send for Price LIlt. NEW HA y l!il"I  MAl'IUFACTURING CO., 

New Haveo, Conn. 

NON-COMBUSTIBLE 8TEAII BOILER & PIPE 

COVERIITG 
�:;;:��e��s���t

y
J.¥.�

e
f� ���f.��r.).������·' 1?0GARDUS' PATENT UNIVERSAL ECCEN­

TRIC MILLS-Fo," grinding Bones. Ores. Sand. Old 
ructbles. Fire Clay, Guano8, on Cake, Feed, Corn, 

gg&�:.
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whatever cannot be ground by other mill •. Also for Paints 
Printers' Inks

j
Paste B1aCkln

'illi
tc. JOHN W. THOMSON' 

E�:;�"t"s�� J�w ����� BOGA US, corner of White and 

THE LECLANCHE 
BATTER Y. 

Patent�d June 5, 1868; April �: l���: reissued Febrnary 
The Great OPEN CmCUIT Battery. eultable for ELEC­T
AL
RICAL BELLS,BURGLAR ARMS. MEDICAL BAT­TERIES, EXPERIMENTS and ALL .open circuit work ' None GENUINE unless hav: lug the woro. .. PILII LlI-

������.
n 

£:'"of
l
��tl�� IMITATIONS ; they are 

.rr����LESS. Send for 
L. G. TILLOTSON '" CO �. 8 De

l) 
St.

N
SOle AJrenti: 

TER¥�<P.- ;o�
E
40 "».J-e�t 18th St. , New York. 

[ MAY I ,  1875. 
Machinists' Tools. 

BXTllA BBAVT .uro IXPROVBD PATTJllINa. 
LUCIUS W. POND. MANUFACTURBR. 

WOI'CNter. Mall .. 
WAREROOJI8 !1lJ  LIBERTY 87. , k. l .  17" La$l1u,Planer.,Bonng JW18. DrillB.S1Id G ear  0Uf. 

/tr, a 8peclallll. 

R 0 G E R S '  TANNATE OF SODA BOll.ER 
Scale Preventive has been In UBe for eight years 

and has the unqualllled approval of a great number of 
our best engineers and sclentUlc men. The makers claim 
that It Is the best preparation for the prevention and reo 
:�"n

a
J.

of 
tg��

e fg:t';,g:�r:1. �0:J:. ¥��iat�,:'.��
ts per 

JOS. G. ROGERS & CO .• Madison. Ind. 

ELG IN  WATCHES .  

� 
THE BEST f".r RAILROAD p1U.'POoe. now 
mantdao�ured. (Jertlftc.te. f"roDl over 30 
SUPERINTENDENTS of" Leading R.n. 
ro.d. In the United St.te •• 

Six grades of" Genh' Watches with SteDl 
Winding .nd Setting Attaohments. 

BU'f NO MORE CHEAP SWISS WATCHES. 
ASK TO lEE 

TH E N E W E LC I N  WATC H ,  
NAMED 

"T. M.A. VERY" 
The BEST W ATVB. Cor th .. 1D01l1l7. DO" made In the World. 

Eaeh W.tch m.nut'.ctured by the (JODl. 
p.ny , bearing their Trade M.rk, 10 accom. 
panied by • MEDAL, bearlnll' the n.me 
and number of" the W.tch, Guar-tcelnS 
Its quality. .. ..,.. For .. Ie tiy all .Jewelen. 

i 01' mJI 

SCIENTIFIC AMERICAN, 
FOR 1 8 '75. 

THE .OST POPULAR IICIElfTD'IC PAPEB 
IN THE WORLD, 

THIRTIETH YEAR. 
VOLUltIE Xxxn.-NEW SEllIES. 

The pubHshers of the SClENTIFIC .AMBlUCAN 
beg to announce that on the sooond day of January, 
1275, a new volume commenoed. It will continue 
to be the aim of the publIahe1'8 to render the con­
tents of .the new volume more attractive and 1l.8eo 
fill than any of its predecessors. 

To the Mecltanic and Manufacturer. 
No person engaged in any of the mechanieaJ pur­

sutts should think of doing without the 8cIENTI:rIC 
A.lomICAN. Every number conta1nsfrom six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SClENTIFIC AMERICAN is devoted to the 
interests of Popular Seience, the Mechanic Arts, 
Manufactures, Inventions, Agrtculture,Commerce, 
and the industrial pursuits generally ;  and it is val­
uable and instructive not ouly In the Workshop and 
Manufactory, hut also In the Household, the IJ­
brary, and the Reading Room. 

TERM.S. 
One copy, one year (postage included) . . . . . . . 13.20 
One copy, six months (postage Included) . . . .  1.60 
One copy, three months (postage Included) . . 1.00 
One copy of Sclenti1lc American for one 

year, and one copy of engraving, " Men 
. of Progress" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,00 

One copy of Scienti1lc American for one 
year, and one copy of " Science Record" , 
for187 .. . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.60 

Remit hy postal order, draft, or express. 
Address all letters and make all Post 011100 or 

ders and drafU! payable to 

MUNN & CO. 
S '  P.A.RK ROW, N E W  YORK 

THE " Scientific American" is printed with 
CIlAS. EN EU JOHNSON & (, l. 'S INK. Tenth and 

ombard Ste .• PbUadelphla. and mJ Gold St . ,  New York 

© 1875 SCIENTIFIC AMERICAN, INC




