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NEW SYSTEM OF ILLUMINATION BY REFLECTION,

In order to collect rays of radiant light or heat, two means
are now used, bused, the one on refloction by bright sur
faces, the other on the refractive power of suitable lenses
Theoretically, reflection alone has an indefinite application,
since recourse may be had to plane mirrors movable in all di
rections, the rays ro
flected  from which
may boconverged on a
determined point : or
to concave mirrors,
The practical employ-
ment of theso last is
however lmpeded by
difficulties of fabrica.
tion.

In the case of re.
fraction, such as takes
place through the len.
ticular apparatus of
lighthouses, forexam.
ple, & varioty of disad.
vantages oxist, Thero
isa large sbsorption
of light by the glass,
double reflectionat the
two surfaces of the re
{racting medium, dis-
persion due to sria
and bubbles, and final-
Iy the double aberra.
tion of sphericity and
refrangibility of the
spherical glasses
which form the prin.
cipal part and often
the entirety of the ap-
paratus,

It will be seen,
therefore, that, in or.
der to obtain best re-
sults, a construction is
needed  which  will
combine all the ad.
vantages of the re-
flecting system, while
eliminating the capi.
tal difficulties in fab.
rication, difficulties
which aredirectly pro-
portivnal to dimen
sions, and consequent
ly diminish the use
ful effect of the reflec.
tor. Such is the pro-
blem which, it appears, has been successfully solved by Pro
fessor Balestrieri, of Naples, by the invention of the photo.
thermic hollow sphere collector (collecteur photo-thermique ar-
millaire), the principle of which we will now explain by the
aid of the annexed diagrams.

A Cand A B, in Fig. 2, are indefinite lines, placed at right
angles, and divided from A into s certain number of equal

Fig . 2

Ir————d N
i1 2 3 T‘F TTir iy v J
l( v

) |
A L\i LAl B
parts, 1, 2, 8, 17,27, #/, ete. Tuko any point on the line, A B,
for example 47, for the focus of the system, and draw thero
from the lines 4/ 1, 4/ 2, ete. These lines represent rays from
focus 4. From 47 on the line, A B, set off 4 1 equal to 47 1,
4/ I equal to 4/ 2, ete., and then join, by dotted lines, the

points 1, 11, I11, 1V, V, with 1,2, 8, 4, 6, on line, A €, Then
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| these lines, 1 1, 2 11, ete., when the line, A C, is revolved about

A B as an axis, will describo surfsces of right cones ; and

{ the portions of said dotted lines comprised between the suc

cessive rays (made full lines In the engraving) will be supe
rior profiles of segments of these cones on the base.

| Buppose now that these profiles 1 a, 2 b, 3¢, ote,, repre

light, 4 1, Fig. 8, impinges on the surface or annulet, 1a, at
the point, 1, and will be reflected toff Nowas41=41in
the triangle 411, the angle4 I 1=411. Moreover the
angle of incidence, 41 a =the angle of reflection, 71 a’.
Hence the reflected ray, /1, is parallel to A B, Similarly it

purallel to the same axis, and consequently the beam of re.
flectod light will be composed of parallel rays,

Fig. 4 represents a section of an assemblage of these re-
flecting segments of cones, to which the inventor has given
the name armilles (annulots), and which together compose a
collector. The sphere of light emanating from the central
source may be supposed to be divided into two hemispheres
by the line, P. The rays of the anterior hemisphere are
collected nnd reflected by the segments, | a, ete,, and the
quantity of collected rays in Indicated by the are, we. It is
equally possible to collect and utilize the rays of the poste-
rior hemisphere, and to this end is arranged the concave
mirror, M, the center of curvature of which is at 0. The
rays from the luminous source, impinging upon the mirror at
r r’, are projocted on the lines, R r, R’ v/, through the spaces
between the segments. Each part of said space through
which the rays pass equals one half the distanc~e, 1 2; conse
quently the reflector adds to the light collected by the seg-
ments one half of all that which falls upon its surface. If
therefore the segments collect 150° of light, the mirror will
collect 76°, nnd therefore tho sum 225° will ropresent the
portion of the luminous sphere utilized,

For lighthouscs, at the present time the Fresnel lens is
largely employed; but this Is subject to the disadvantages
nlrondy noted as poculiar to refractive apparatus, Morcover,
with all lenses, no two rays are truly parallel, and the pro-
jection of the light at a distance causes a conjugate foous,
which is in relation to the luminous object of which itis an
onlarged image. With Professor Bulestrieri’s deviee, there is

BALESTRIERI'S SYSTEM OF ILLUMINATION.

sent metalliosegments with polished surfaces, The ray of |
{ equal to 2 meters, and consequently the circumference about

may be demonstrated that all the other reflected rays will be
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no image, no conjugate focus. In each segment there exists &
circular section which reflects the rays from the luminous
focus rigorously parallel. The other points of the segment
reflect rays slightly divergent or convergent; eaeh of the oth
er points of the flame likewise gives some rays parallel, the

| rest not so; and the latter, after crossing, diverge in their

tarn., Thus Innumer-
able parallel and di
verging rays are pro-
duced, which combine
to form a luminous
cone,the base of which
is projected in space.
Thus the size of the
flamo is & first element
of divergence, and the
same is true of the seg-
ments: the larger they
are, the greater is the
divergence. Instead of
of arranging the seg-
ments on & plane, they
may be disposed on a
curve so as to collect
the entire 180° of light
of the anterior hemi.
sphere,

No lens can have an
opening, A B, Fig. 5
(page 375),greater than
its radius of curvature,
0 C, on account of diffi-
culties in fabrication
and of the total angle
of reflection of the
glass. The angle, A
C B, of this opening is
but 60°. Now as the
principal focus, F,of &
plano-convex lens, is
very nearly at the ex-
tremity of the diame-
ter of the sphere, O F,
it follows that the lens
cannot collect more
than 80° of light. In
the construction of
lighthouses, this large
focal distance is a se-
rious inconvenience, in
addition to that due to
the small collecting
angle. In the case,
for example, of a flash
light, for lenses of 1
meter, turning around a lamp, C (Fig. 3), 0C+ C F would be

which the lens must travel would be 12-36 meters, orabout
40 feet, As the flashes must be rapidly repeated, it follows
that,in passing over so long a road, lenses must be multiplied,
and therefore it happens that 10 or 12 of the latter are often
found in a single lighthouse.

In Professor Bulestrieri’s apparatus the focal point is ar-
bitrary, and the segments can be adjusted to suit it at any
position, to give, say, a focal distance of 193 inches or even
less. The circular travel would be but § feet, and a single

;\

\ :
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Fig. 4.

sot of sogments, or at most two, would replace the dozen
lenticular systems, besides affording a greater simplicity and
much groator economy In construction,
The apparatus, we learn from ZLes Mondes, from which
journal wo condonse the present article, has been subjected
(Continued on page 879.)
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lmlullon Silver on Stone and Plaster,

Take two shoets of mies, and render them perfectly white
by boiling In hydrochlorie acid, or by the notion of fire.
Wash and dry, and then braise them to fine powdor, which
sift. Mix the powder with very light eollodion; and with a
goft camel's hair brash, put two or three layors on the ob.
jeot. This coating, as soon as dry, will assume and preserve
the appearance of silver.

= | a mass of charred cotton.

Stmmtu ¢ American,

m"‘mu’ conmxou.

We noted, recently, a ease of spontancons combustion due
o the ssturation of sawdust and shavings by bolled linseed
oll, The refuse had aceumulated under the floor of a car
penter's shop, throngh cracks in which the ofl had Teaked,
and the first intimation which the occupant of the premises
lind of his lmpending danger was a thin w renth of smoke
voring up betwoen the boards, Instances of this kind are

oxcondingly common; so common, indead, that it muy e |

falrly belloved that a very Iarge proportion of the fires, the

| immedinte ennses of which froquently baflle all attompts at

discovery, arise from the flame thus insidiously generated,
A ense Intely happened within our own knowledge, whero a
gontloman, who had left his house for n brief period unocen
pled, returned late at night to find the bhullding filled with
wmoke and Wis kitchen woodwork in n lght blaze,  Prompt
monsnres Tuekily resulted in extinguishment of the fire ; and

on investigation it was fonnd that a servant had employed n |

closot shelf as o receptacle for old groasy disheloths and
olly rags usod for cleaning farniture.  The ignition of such
materinls, always favored by a slight warmth, was hastenoed

by the temperature of the kitehen, and the rapid oxidation |

soon determined netive combustion.
It has boen determined by experimont that a handful of
cotton waste soaked in boiled linseed ofl, placed in a cham.

ber at & temperature of 170" Fah., will take fire in less than ‘

two hours. If raw linseed oil be used, the time occupied is
from four to five hours, and with rape oll about six hours,
Gallipoli oil takes about the time Iast montioned, under 132"
Fah. Castor oil, under like circamstances, is very slow ; and
at the end of two days, waste saturated with it only became
Lard oil produces rapid combus.
tion in about four hours. Sperm oil, on the other hand,
refuses oven to cause a charring of the wasto. Seal oil, of a
strong fish odor not unlike sperm, has produced rapid igni.
tion in one hundred minutes, temperatures being as last
stated. The heavy oils from coal and shale, being chiefly
the higher olefines, have a remarkable effect in preventing

indication of heat whatever at 170° Fah. ; and even seal oil,
with its own bulk of mineral oil added to it, did not at 135°
reach a temperature sufficient to char cotton.

As a general rule, it may be laid down that spontancous
combustion of refuse, soaked with vegetable or animal oils,
-will occur whenever the conditions are such that a tempera-
ture of at least 175" continues for several hours. Cotton
will burst into flame ; wool, on the other hand, becomes a
blackened mass. Equal weights of cotton and oil produce
the most rapid inflammation. Combustion may be checked
or stopped by the addition of mineral 0il. Wherever vege-
table or animal oil (other than sperm) is largely used, there-
fore, whether for lubricating machinery or oiling tissues, it
would seem to be a safe precaution to add to it as large a
proportion of mineral oil #8 possible, if such addition can be
made without interfering with the use of the material.

WHAT I8 m WATER?

There has recently been some complaint in this city re-
garding the condition of the Croton water, which has ap-
peared muddy in color, owing to its being slightly charged
with organic and other substances, As the Croton is nor-
| mally of exceptional purity and clearness, the presence of
the foreign matter excites attention which would not be ac-
corded it were we accnstomed to drinking such water as is
consamed from the Thames river in England, or from the
Mississippi or Monongahela rivers in this country, where mud-
diness is rather the rule than the exception. In New York,
however, we have the satisfaction of knowing that our
water supply is undefiled. No town or factory refuse passes
into it; and therefore it is reasonably certain that such impu-
rities as may affect it are those due to natural causes, and
not to the addition of extraneous matter which may be dele-
terious to health. But this is not the case everywhere ; and
in localities where the supply is taken from adjacent rivers
and streams which pass through populous districts, any
change in the water may bode its pollution to a degree
which renders it unfit for human consumption; and in-
deed, the same result may happen without the water visibly
indicating the fact, save by its effects. This trouble hns
been found seriously to exist in England ; and for several
years the subject of the river pollution, which is a necessary
consequence of the closely settled country and its immense
manufacturing districts, has been under examination by gov-
ernment commissions of scientific men,

Among other objects of the investigation has been that of
detormining what bad water is, or rather at what point,
whether throngh mechanical or chemical impurities, pollu-
tion of the liquid may be considered as beginning. In a re.
cent report, Professor Frankland answers the question of
what a polluted liquid is as follows :

(1) Every lignid which has not been submitted to pre.
cipitation produced by a perfect repose in reservoirs of suf-
ficlent dimensions during a period of at least six hours; or
which, huving been submitted to precipitation, contains in
suspension more than 1 part by weight of dry organie
matter in 100,000 parts of liguid ; or which, not having boen
submitted to precipitation, contains in suspension more than
3 parts by weight of dry mineral matter, or 1 part by
weight of dry organic matter, in 100,000 parts of liquid.
(2) Evory liguid containing in solution more than 2 parts
by weight of organic carbon or 8 parts of organic nitro-
gen in 100,000 parts of liquid. (8) Every liquid which,
when placed in a white porcelain vessel to the depth of one

inch, oxhibits under daylight a distinet color. (4) Ewery
liquid which contains in solution, in every lw 000 parts by

[JUuNE 10, 18%6.
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welght, more than 2 parts of any metal, excopt ealeium:
magnesiom, lmuumlum, and sodium, (H) ":\"'r)' |iq||‘|| which:
in every 100,000 parts by weight, containg, in solution, sus-
pension, chemieal combination, or otherwise, more than
00 of metallic armenic. (0) Every liquid which, after the
addition of sulphurie acid, sontains in every 100,000 parts by
welght more than 1 part of free chlorine, ()] E\'v'r_v
Hguid whieh, In every 100,000 parts by weight, containg more
than 1 part of sulphur, in the state of salpharetted hydro.
gon or of a soluble sulphuret, (8) Fyery liquid hinving nn
neidity wuperior to that produced by adding 2 parts by
woight of hydrochlorie acid to 1,000 parts of distilled water,
(1) Every liquid having an alkalinity greator than that pro.

duced by adding 1 part by welght of caustic soda to 1,000
parts of distilled water. (10) Every Hquid exhibiting on its
surface n film of petrolonm or hydroearbon, or containing in
suspension, in 100,000 parts, more than 0°056 of such oils,

By the nid of the abote, it in easy to determine what
streams are polluted and what pure ; and when the feeders
to the source whenco the water supply is obtained are found
to be thus contaminated, It becomes a question for the an.
thorities to determine ax to the necessnry restrictive mea-
sures to prevent the continunncs of the evil,  Of course, a
stream cannot bo regarded as polluting when, although con-
taining deleterions ingredients in & greater degree than is
above laid down it empties into a source of water supply
which is even fouler: so that the question of whether a
stream is & means of pollution. and hence a public nuisance,
is one of a relative nature, depending on individual circum-
stances,

- - ——eetreo—
A SOCIAL PERIL.

The confession of the Boston belfry murderer, Piper, re
veals an instance of a mental condition, the evil results of
which seemingly defy any preventive measures that society
can devise, It shows us that we have to face a new danger,

| more insidious and more terrible than are magazines of dan.

oxidation, through giving a certain protection from the air. !5{!' rous explosives located in our midst.

Miztsxes,of these olls with 30 per ceat of Jepe il gave mo 4 not before, at least immediately after he has ll.ngliterad

We can ncogn' ize
symptoms of lunacy and put the sufferer under restraint : if

one fellow being ; but what are wo to do with those who ex.
hibit no symptom of mental alienation, but who kill again
and again for the love of killing? Unlike the lunatic who
makes no effort to hide the crime, or the assassin who in his
cooler moments betrays the work done in the heat of pas.
sion, these wretches are destitute even of a twinge of re.
morse, and their covering of the deed is performed with a
coolness and thoroughness to which the murderer for greed
or revenge is a stranger,

This man, Piper, confessed to have killed two victims, not
because he was impelled to do so by any ungovernable im-
pulse, but for a clear motive of self-gratifieation ; he liked
“to see them suffer.” It appears that the very heinousness
of the crimes has cansed the idea that the perpetrator was in
sane, and should not have suffered the death penalty, a notion
we think unfounded and franght with great mischiof to societ-
ty. Thereis the cledrest possible distinction between the case
of Piper and of a man who kills through morbid impulse.
True morbid impulse, for example, impels a man to lie in
wait for and to murder the person who his diseased deliri
oug imagination supposes is about to do him some terrible
injury. He is perfectly aware of his wrong-doing, but is so
impelled to its perpetration that he cannot avoid it. Now,
on the other hand, if while in a delirious state he should act
according to his reason, no matter how perverted, and then
strike down his vietim, there is no morbid impulse ; nor
would there be any, should he commit suicide to avoid some
imaginary impending calamity. Note the distinction which
is here thus closely drawn: it lies simply in the fact that the
murderer i8 irresistibly impelled to the deed. He does it
not merely becanse he thinks it expedient for his safety, but
because he muat do it

Now, in this Boston case, morbid impulse is obvionaly
wanting, although it has been predicated on the apparent
absence of motive to the crimes. Here is again an error; for
there was a motive of the strongest possible description,
namely, that of the love of killing; the samo motive which
induces & brute to slay its natural prey in infinitely greater
numbers than are required for its food, and identically the
same passion which, in a less dangerous form, finds its grati-
fication in the combats of gladintors or the deadly fights of
animals. It is ns easy to imagine that such a plu!on might
gain an ascendency as well as the passion for drink, or any
other of those which civilization endeavors to curb and re-
press. There is no insanity in the case, any more than there
is in that of the drunkard or the gambler whom the law
looks upon as perfectly responsible for his actions. 2

The vital question, however, is : How 15 socloty to ) protect
itsclf against this evil? Nocossity points to the prompt ex-
termination of those affected with the killing lust wherever
detected. Reformatory measures seem unavailing ; for who
can say that, by preventing a person killing his fellows for &
cortain time, or by submitting him to a certain treatment, &
desire which has almost become an instinet will be obliter
ated? In any event, while socioty can afford to risk the re
lapses of a thiof, it cannot those of & murderer ; nor can
by immuring him for life, rigk the possibility of f!
taken leniency in the shape of a pardon. This,
only disposes of those persons actunlly detected, o
vents thelr subsequent crimes only, How to wm .
solves, ngainst affected persons whose mu e wh A
has not actually been manifested, is a 3’9
be solved by cradicating such sources of -
we know to exist, S ol

ine, the celebrated MM t, records tl %
during the et empire, » scldier hanged himselt in hin sen-
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box ; soon after, other soldiers did the same, and, until
lous expedient of destroying all the sentry boxes was
R t of, the contagion remained active, The wame ob-
" points out the wpldemle character, st one period, of
‘:'lﬂn‘;‘l woll known that, so frequent are wuleldes
wlar high monamenty, that especisl means aro
1o prevent the erime,  Despine considors this
o a moral Influence.  Bouchut, on the other hand, con-
widers the mechanism of distarbance an oxtornal ** mias.
mmmm." Richardson, the most recent observer,
thinks that the phenomens are connected with disturbance,
that is, modified motion in the ethereal matter which, scecor.
ding to his theory, changes the living person’s organism
throughout ity ontire extent, and is the medium of commu-
nication botweon ourelves and the outer universe. “Through
it difforont conters of the nervous organism ean be excited
by extornal forees an rondily ax they ean be by direct organie
Injurios.”

It romaing, then, to discover aceurately the causes of the
partioular disturbanes which spreads the contagion of mur-
der. In the Pomeroy case, the relation of the boy to his
fathor’s calling ax & butchor and slaughterer gives us a pos-
sible clue 1o his murderous propensities ; and at the same
timo, it may be suggested that the contagion spread by that
hoy's ntrocities could easily have affected Piper, and perhiaps
others similarly disposed, and thus snother argument is
ndded to that in favor of the death penalty. From the
Pomeroy case, the moral danger existing in habituating «
person, and espocially & child, to scenes of violent death is
evident ; and without further instance, it may be laid down
as a duty of soclety to proteet its members from the effect of
such scenes.  This would lnvolve stringent laws, imposing
moresevers penaltios than now exist for prizefighting, against
wanton torture, killing and mutilation of brutes, and for may-
hem, or like assaults of a pecaliarly brutal character, on
the person ; also measures would be needed tending to the
isolation of slaughterhouses and the prevention of public
necess thereto, It is, furthermore, obvious that the present
publicity of the death penalty must in a measure defeat its
object, since it is an open example of killing, fully suscepti-
ble of breeding moral contagion. Therefore, executions
should be performed secretly, und the accounts now pub.
lished to eater to n depraved taste rendered impossible, At
the same time, such shows of murderers’ and burglars’
weapons as one which has recently disgraced a prominent
thoroughfare in this city, together with that foul blot on
modern journalism, the sensational sheet of criminal news,
should be rigidly suppressed.

This much, and perhaps more which further considera-
tion may suggest, society may do. But after all, the prinei-
pal measures lie in the hands of parents and instructors, It
is for them to repress the first manifestations of an abnor.
mally destructive nature, for during early youth that nature
is most clearly exhibited ; und it is for them likewise to see
to it that such sources of moral contagion as society toler-
ates shall not influence the plastic and receptive minds of
those entrusted to their care,

SUGGESTIONS FOR YOUNG MASTER MECHANICS,

It isa great error for a young workman to suppose, because
hie has mastered enough of his trade to be considered a good
hand, and now contemplates starting for himsolf, that all he
has to do is to hang out a sign and people will thereupon
rush to employ him. Every man has got to build up two
things, first, his edueation, second, his business. There is no
royal road to either. Because s workman has his trade edu-
eation, it does not at all follow that he can command trade.
True, he may have his reputation, and through it may eb-
tain employment under others with ease; but in starting for
himself, he should remember this distinction : that he be-
comes the servant not of one or of a dozen persons, but of
the whole public; and for him to prove to the publie, who
knows nothing nbout him at first, that he is worthy of em-
ployment, takes time and patience, Now, it is usually the case
that the young workman has no large amount of funds
wherewith to maintain himself during that period of en-
forced idleness which must follow before sufficient busi-
ness for his support is secured by him. To expend that
amount in high rent, or in tools other than those absolutely
nocessary, or for costly fittings to the shop, is excessively
fool-hardy and rash. He does not know how long he must
wait before his period of independence will arrive, and it is
therefore the commonest prodence to husband every re-
source, under the assumption that that peried is & very long
time in the future, The best policy, then, is to take a small
room, just large enough for the purpose of the work to be
done, and for the workmun not to attempt anything ‘“in all
its branches,” Wao nover fancied that addition to a sign on
u small shop ; In ninety-nine cases out of a hundred, it is a
migstatoment of the capabilities of its owner, Better begin
with the specinlty that can be done best, and then, as busi-
ness increases, ndd on the branches. Get n reputation es-
tablished for doing one thing extraordinarily well, and it will
%o o long way toward extending a business to other affairs

when the proper time arrives.

Never slight a job, no matter how small and trivial it may i
sppear. People form estimates of ahility from small things
very frequently, arguing that o workman who attends to |
minutio enrefully will be likely to produce more impor-
tant work complete in all its parts, Besides, the favorable
impression conveyed by some little nction has laid the
foundation of muny n mun's subsequent future,

Be satisfied with small though just profits. Becaunse yon
perhsps can do u job o shade better than any one in the vi-
cinity, do not be exorbitant. We heard an unpublished story
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I8 just to the point here,
very superior fabrie, not elsewhere found, The twmptation
Was strong to ran up the prico, and he vielded,  Dospite the
high figures, ovory yard wus wold, and he realiged two or
three hundreed thonsand dollars, 1 thought this s good
burgain at the time,"” he suid, ** but T afterwards discoyersd
that it cost me two or thres milllons. 1 found that people
suld : ' Btowart has fiest class goods, but you've got to pay
good prices for them." 1t took all my efforts to dispel that
impression, and 1 believe it affected all my future business
operations.

We would counsel young workmen to be saving, not only
of money but of brains. It is a great deal easier o spend
money than to get it, and it is easier to forget than to learn.
Woe have great faith in savings’ banks, when they ean show
a good surplus; and in this respect wo wonld advise work-
ing men to avold those institutions that offer remarkable in.
ducements in the way of interest, and to deposit their funds
in banks which pay less but which are firmly established.
Thousands of New York workmen hiad their savings swopt
away recently by neglecting this preeaution, Money at rea.
sonable interest increnses wonderfully fast, and nothing
can make & man feel more independent of fortune than »
neat sum, safely stored away, which can be drawn upon in
times of emergency

To paraphrase » well known axiom, “the prico of know.
ledge is eternal study,” The world moves. Because you
mastered s subject ten years ago, it does not follow that you
koow all about it now. A person that expects to keep
abreast with the times, and especially one engaged in o me-
chanical pursuit, in which improvements are constantly
wade, must read, or fall in the rear. Brains can be saved
by reading, just as money can be by putting it in the bank.
Study scientific and practical books and papers an hour a day;
and the accuamulation of money at interest will not be near-
ly so rapid as the growth of your knowledge. We be-
lieve more can be learned in half an hour's intelligent
study, followed by a thorough thinking over of the subject,
than in six hours' steady application. The study can be done
out of working hours; the thinking you can do at the lathe
or while performing any job which requires no special
skill.

Honor your calling, and it will honor you. It isa thon.
sand times better to be a successful mender of pots and
pans than an unsuccessful mender of peoples’ bodies ; better to
be able to draw a straight forging than a bad brief ; better
be able to compose good mortar than a poor sermon. There
are plenty of examples of good workmen becoming great
lawyers, and inventors, and senators, and presidents; but
very few of poor doctors, or attorneys, or clergymen trans-
forming themselves into anything useful at all. Itis a pret-
ty safe rule to believe that, in this world, sooner or later,
every man finds his proper level; it is only a question of
starting low and working slowly upwards, or starting too
high and coming quickly down. The one is usually grace.
ful, the other disgraceful ; and there is no human task half
%0 hard as regaining a lost position, nor one in which hon.
est work more often fails to commend success.

Dt &
—t -

DRUGGING HORSES,

We have ina previous article called attention to the bar.
barous practice of drugging horses in order to put them
into apparently good condition. The present is the time of
year when this most commonly done, both by those having
the animals under their care, or by dealers who find that
the effects of spring weather have rendered their horses less
sleek and plump, and consequently less salable. It there-
fore is advisable for those who own horses to see that their
stable men do not administer condition powders of their own
concoction, however desirable it may be that atonic of some
kind in the spring time be administered; and in buying
new stock, it would be ns well to let bargains pend for a
fortnight or so, in order to afford time for observation when-
ever the animals show suspicious signs.

There are very excellent veterinary surgeons in this and
other cities; but the profession is ridiculously small in nu-
merical strength, as compared tothe live stock in the coun-
try. The last census states that the total number of sur.
geons is about 1,100, and there are over 8,000,000 horses
and mules. There is 1 skilled eattle doctor to every 7.5
horses; or if we take into consideration other live stock, ex-
cluding sheep and swine, the average is as 1 to overy
21,655 animals. We adduce these figures simply to show
the lack of educated voterinarians, which exists throughout
the country, a lack which,as every one knows,is made up by
amateur doctoring ad libitum. There is nothing so utterly
pernicious and unreliable as the work of amateur dabblers
at professions; and in this very fact exists the short-sighted-
ness of those who entrnst the doctoring of vuluable animals
to men who are absolutely ignorant of the nature and canse
of disease and of the proper scientific trentment to bo adopted,
and even of the anatomy of the animal. If the carriage broaks
down, it is sent to a skilled workman for repairs, No one
would listen to the idea of a groom attempting to replace
the neat forgings. But when the horses break down, then,
in nine cases out of ten,the groom's supposititions knowledgo
is deemed ample scourity against his working harm by ad.
ministermg drenches and boluses of fearful and wondorful
ingredients, An English sagricultaral contemporary pub.
lishes o letter from a country druggist, which sheds some
light on thisignorant system of dosing. One man demandod
« condition powdera " containing 4 ozs, of tartar emetic,
Cream of tartar was meant, and the dispenser gave that
harmless substance, otherwise the condition powders would

of the great drygoods merchant, Stewart, recently, which

have infallibly killed the patient. Another preseription
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Ho sald he never took ndvantag” | called for 1 oz of Spanish flies, & frightfully irritating
of the market but onee, and then he hiad a large stock of & polson. ** Again,” adds the writer, ** the men somehow obtain

-

enormous quantitien of sulphate of zine (white copperas)
and sugar of lead, which they afterwards dissolve in water
to use ax lotlons. The substances lie seattored about the
stable shelves, and are curelessly mixed with chopped food
{or mashes, in mistake for condition powders. When we
hear complaints of actual home polsoning, we wonder how
it has been done. There need Le no wonder. The loecal
draggist could in most instances throw light upon the exse.™

It is bad enough to dose wick horses by the rule of thumb;
but for the drugging of well animals, there s positively no
excuse; and if our societies for the prevention of cruelty
to animals would open & vigorous crusade against the sys
tem, we probably should hear less of it than wenow do, It
certainly is just as cruel to cause the animal suffering by
doses of cantharides or arsenic as it is to drive it when its
nock Ix galled; and ax the officers of societien are etnpowersd
by law to prohibit the one, they donbtless are equally em-
powered to check the other. Meanwhile we suggest to
those who possess horses that the present is an excellent
time to inspect stables, and to destroy all the bottles of staff
and papers of powder sure to be found on out-of-the-way
shelves, and of the uses and nature of which a satisfactory
explanation cannot be given.

- eatr—
THE KEELY MOTOR DECEPTION AGAIN.

“ When it is considered that machines driven by steam
rarely or nover create s pressure of over 200 pounds to the
square inch, the enormous foree of the Keely motor, and its
immense capacity for propulsion, can be realized. The
power will be generated by a vaporizing of water mechani-
cally, and without the agency of heat.  The expense of fuel
will thus be saved. Those interested claim to have been
misunderstood in saying that a pint of water only would be
needed for the propulsion of s train of cars between this city
and Philadelphia and back. They meant that if five gallons
were used for an engine of 100 horse, a pint only might be
lost by vaporization through the pores of the metal. None
at all might be lost.  7he water, after being vaporized, and
paszing through the cariovs tubes and chambers, does its allotted
work upon the engine, is recondensed into its former state and,
again becoming vaporized, starts again upon its mission of
mighty pressure.”

The foregoing we clip from a recent account of the Keely
motor obtained by a Sun reporter, at the factory of Messrs.
Sergeant and Cullenworth in this city, where a 100 horse
power spparatus is alleged to be in process of construection.
The italics are ours ; and in the sentence thus emphasized,
the claims of the deluded believers in the trick are reduced
toa point to which, sooner or later, we always considered
they must come. It scarcely needs any explanation to prove
that the above issimply an assertion of the possibility of the
perpetual motion ; and that after all, those engineers who
have committed themselves to Keelyism stand before the
world in the professionally unenviable position of upholding
the actuality of that mechanical ignis fatuus.

There is no simpler principle in Science than that what-
ever work is spent in moving & body, through a certain
course in one direction, Is exactly regsined by letting the
body return along the same track, friction being avoided.
And this is true for every case of natural law. The Keely
motor, according to the above, performs two operations, one
by which the water is vaporized, the vapor acting on a piston,
and the other involving the work which recondenses the
vapor. Obviously the work (no matter what its nature may
be) required to vaporize the water, acting in one direction, is
precisely equal to the work required to condense it, acting in
the other direction, other circumstances being equal,  There-
fore work, drained off to impel other machines, comes from
nothing, and the apparatus reduces itself to a self-sustained
continuous mechanical motive power. In simpler terms, it
is the long-sought problem, exemplified in its simplest form
in attempts to lift one’s self over a fence by one’s hoot
Straps.

Both criticism and speculation regarding the Keely motor
must here terminate ; forin this enlightened age,no thonght-
ful person can waste time on that which is so obviously a
chimera, unless to contemplate the curious phase in the
human mind which sets at naught the dicta of mechanics
and mathematics and the admitted laws of Nature. As re-
gards those who have been deceived by the juggle, with its
attending fog of nnknown forces etc., we can best quote
from the prefaco of Dirck’s workon the Perpetuum Mobile
““The theoretical and practical engineer, unhappily led
away by this substitution of prolific fanciesin place of sound
judgment, is the last person to be convinced by the most ob-
vious obstacles to success in the fulfilment of his views and
statements, To himself, all his opinions stand for realizable
objects, We cnnnot avold having some, though a very
ohnstened, sympathy with such enthusinstio projectors, who
weonld seem to pride themselves on the strongly expressed
notion that * genius to madness is near allied.’ It is unques-
tionably in anch cases o constitutional weakness, ill fitting
ita possessor for that ealm, cool, reflective character which
alone commands confidence and secures respect,™
—,— e ———————

How to Make Small Racks (or Gonrs,

To cut amall racks, to fit pinions made from pinion wire
Socure tho blanks, on which the teeth are to be eut, in
alots cut in a mandrel of large dinmeter. Put the mandrel
in a lathe, and arrange the scrow gears to cut a thread o
the same pitoh as the teeth in the pinion ; and with & tool o
the proper form, cut the teeth in the blanks. The piteh of
tha thread will not be sppreciable if the racks have a nar
row face
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‘of the interior of the Main Building at the Centennial, Tho
artist has also ropresented the procossion which, headed by

tho \Torent edificos immediately aftor the opening coromo-

: Jm 10, 1876.]

.~ THE CENTENNIAL EXPOSITION.
Wo give on the opposite page a fine engraving of a portion

ealdent Grant and the Emperor of Brasll, passed through

nies. The distinguished party was rocolved by tho various
foreigh comminslonors, who, with their respective commit-
toes, had posted themsolves in front of their dopartments
and along the principal aisle. Tho threo gatewnys, shown
in the illustration, belong to Spain, Egypt, and Denmark,
and aro the most elaborate temporary docorations which
have boen orected,  Egypt surrounds her entire section with
alow wall of wood and canvas, painted to imitate stone.
Thero is a noticeablo absence of display of this kind in the
dopartments of England and France. England, especinlly,
avoids evon ornamontod show cases, and presents hor oxhib.
it in plain but’ handsomely made cases, which do not dis-
tract the eye from the articles themselves.
> xs THE JUDORS,

The most important event of the past woek has been the
organization of the board of judges. The formal ceremony
took place on May 24, inthe Judges' Hall, into which
first marchod the Centonninl Commission, headed by General
Hawloy, and followed by the American judges. As the for-
cign judges. entered all rose, and patriotic airs were per-
formed by the band. General Hawley then extended a wel-
oomotothg’ foreign members, and Mr. Goshorn delivered a
brief speech relative to the duties of the Board,

THE UNITED STATES EXHIBIT—SIGNAL BUREAU.

In our review last week of the general condition of affairs
at the Exposition, lack of space compelled us to omit men-
tion of the United States Building, the arrangements in
which are nearer completion than in any other part of the
Exhibition. On each side of the main portal is arranged a
formidable collection of cutlery. There is a mammoth 20-
inch Rodman gun, and several Dahlgren smooth bores and
Parrott rifles of smaller proportions. These are mounted on
their cnrrllges and provided with all fittings and appurte-
nances. Inside the building one of the most interesting dis-
plays is that of the Signal Service Bureau. It is intended
to show a signal station with all its appliances. The prin-
cipal instruments exhibited are as follows: Lieutenant Gib-
bon’s barograph, or self-registering barometer is the usual
siphon.shaped mercurial barometer, in the short leg of
which an iron float rests upon the column of mercury. The
slightest change in the level of the column makes this float
rise or fall, and its motion is communicated by a cord run-
ning over a pulley to the circuit breaker of an electromag-
net, The armature of the magnet communicates its motion
to & pen which dots the surface of a cylinder moved slowly
by clockwork, thus registering the slightest éhange and the
exnot moment of its oceurrence, The paper with which the
surface of the cylinder is covered is ruled to cover a space
of fourteen days; and as each paper is removed, it is filed
away as & permanent record of that period of time. Fore-
man’s barograph is in its leading characteristics like the one
above described, and has also an attachment which automa-
tically prints in figures each change of ono thousandth of an
mch.

Hough's thermograph is a self-registering thermometer.
It conaists of asiphon tube, the short leg of which is expand-
od into a larger tube with a closed end. In this short leg is
placed alcohol, which is confined there by a eolumn of mer-
cury in the longer leg, which is open at the top. The ther-
mometer operates by a contraction and expansion of the
spirit by cold or heat, raising the colnmn of mercury as
the spirit expands, and letting it sink ax it contracts, Upon
the surface of the mercury is a flont, which rises and falls
with the column, and, by a very delicate apparatus, operates
a cirouit breaker of an electromagnetic circnit,  T'his
again, as in the case of the barograph, is made to record
the changes of a revolving eylinder,

Scientific Qmervican,

causo the arms to rovolve a certain number of revolutions,
equaling, in the distance traveled, the distance traveled by
the wind; then an electric circuit closes, and an electro-
magnoet records the samo on & revolving eylinder. This cyl-
Inder, moving by clockwork, should thers be no movement
of the magnot, will cause the pencil to make a long, straight
line ; with a high wind the record is frequently mado, and
the line Is broken up into longer or shorter sections, corroy-
ponding with the velocity of the wind. Thedirection is in-
dicated on another cylinder.  There are four magnetic cir-
cuits, connocted with the four points of the weather vane,
corresponding with the four points of the compass. Once
in four minutes the clockwork makes a record, and that
record is made by the pen of whichever circuit the weathor
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metal is hard and resistant, even to a few degrees below the
| melting point. It can be cut, and possesses a alight mallea-
| bility, When fused, it adheres easily to glass, on which it
| forms a beautiful mirror, whiter than that produced by mer-
cury. It oxidizes but very superficially when heated to red
ness in the air, and does not become volatile, The density
at 50° Fah, is 4°7, that of water at 39'2° Fah. being 1.
Excopting mercury, which only becomes solid at —37'0*

Fah., there is no other element which liquefies ot so low a
| temperature as gallium. Fusible alloy, of 1 part lead, 1
part tin, and 1 part bismuth, melts at 201°, and phosphorus
at 111°5°. Wax and tallow have melting polnts respectively
at 142° and 92° Fah.

vane has at the time closed. FEecard’s anemograph dispenses . L= )
with the electric circuit, and makes its recoi] Ln lhepcvlin- L AL e
der by entirely mechanical means. The weather vane, in| The accompanying illustration represents an improved air
turning, revolves the rod to which it is attached, which com. | Pump, which, the inventors claim, produces an absolute va-
municates its motion directly, or by gearing, to the pen, “Wum. The valves are operated by means of cams and levers,
without the intervention of an electromagnet. insuring a positive motion and a greater cfficiency than it s
An ingenious apparatus has been constructed to provide
the weather necessary to work these different instruments. |
It includes a shower bath to produce an artificial rainstorm, |
and a fan blast, which generates gales of any force, from ten
to sixty miles per hour. The manner of printing the weather |
maps, which are sent to all parts of country, is fully illustrat. |
ed in this department.

_——— ——,etr——

CLARK'S COMBINED GAS AND OIL CHANDELIER.

The exorbitant price charged for gas in some large cities
has resulted in a greatly increased use of oil, whieh ismuch :
the cheaper mode of illumination Various devices have !
been introduced to combineoil lamps with gas fixtures, so
that the latter, being already in most city houses, may still
be utilized and the expense of separate lamp holders saved. |
To this class belongs the present invention, which inge- |
niously arranges a lamp in connection with a gas fixture, 8o |
that either gas or oil, or both, may be burned, as desired. |

The construction consists simply in carrying a separate gas
pipe to each arm of the fixture. To each pipe is attached an |
oil tank, A ;and these tanks commnnicate, by tabes support-
ed in bulbs, to, but do not intersect, the i with the |
argand burner in the middle. The gas ﬁtz&:’e extremi- | possible to secure where atmospheric pressure alone is relied
ties of thearms; and the light is increased ata small cost by jon 5o open and c'lo.e the valves. \.Ve have never seen the
the oil illumination, or the gas may be unused, and only the | spparatus: but it is stated by the inventor that the perfec-

lamp lit

A marine barograph is constracted much like the one first
described, except that the tube containing the mercury lu!
made of iron instead of glass. It has an attachment to hang |
itup by, which keeps it always in a perpondicular position.

Feoard's evapograph Is an instrumoent for determining |
the amount of moisture in the atmosphere, and registering |
the result, This s determined by the rapidity with which
water, exposed to the atmosphoere, will evaporate, The in-
strament is an open cylindrical vessol fillod with water,
resting upon n delicato seale ; nx the water ovaporatos, the |
vessol is lightenoed and rises, the slightest change being suffl. |
clent to operate the circnit breaker of an ulm'lmnmum-l,‘
whieh, as in other Instruments, records the changes on the |
eylinder moved by clockwork. The motion, of courne, is nl.
ways upward, as evaporation continually goes on w ith groat
er or loss rapidity.

Gibbon's electrical rain and snow gage records in Ilku‘
manner the depth of the rain or melted snow which falls in |
any given time. A receiver is situated on the roof of lhc[
bullding, the area of the upper section of which s a certain ‘
number of times as great a8 tho base of the eylinder of the
instrament, with which it is connected by a tube, Upon the
water in the lower cylinder is o flont, which, as it rises,
communicatos its motion by an electromagnet to the re
cording apparatus as before desoribed.

Kecard's rain gage dispenses with the electro-magnet, the
flost communieating its motion by a counterpoise to the |
clockwork, This is a very simple and effoctive instrument.

Gibbon's anemograph measures and records the velocity |
and direction of the wind. Upon the roof of the observing
station, four hemispherical cups, placed vertically on hori
sontal arms, catch the alightest movement of the alr and

One ndvantage of thisarrangement is that it does not com
pol the outting-off of the gas, as is the case when a lnmp in
fittod direetly over the burners; so that, while lamplight may
be ordinarily employsd on special occssions, when greater il-
lumination in desired the gas burners may be ignited.  The
invention will doubtless be quite popular not only with con.
sumers but alse with gas companies, since it tends to provent
the return of meters and total abandonment of the gas faci.
Hitlos, ax might otherwise follow a substitution of oll,

Patented May 0, 1870, through the Scientific American Patont
Agency.  For further particulars regarding anle of patont,
rights, ste,, address the inventor, Mr. George P, Clark, I'. O.
Box 827, Nowton, Mass,

e
A Motal More Fusible than Tallow,

M, Lecoq do Bolsbaudran, whoss recent discovery of the
new eloment gallium, and whose subsequent researches
therson we have from time to time noted, has recently, for
the first time, succeeded in obtaining & grmio and & half of
the metal in & pure state. This has enabled him to deter.
mine the remarkable fact that galliam melts at 85:1* Fah,,
#0 that it liquefies when held in the hand. When solid, the

tion of this machine is such that it may be used by"manufac-
turers of thermometers, barometers sympiesometers, Geissler
tubes, and other physical apparatus, to advantage. It is
also said that manufacturing chemists and sugar refiners can
by its use ob- tain superior productions in less time and with
less expense than by excessive heat.

The apparatus consists of a cylinder placed on a platform,
which is secured to two vertical standards, at the top of
which a crank shaft is supported in suitable bearings. A
spur wheel is keyed on one end of this shaft, which takes its
motion from = pinion on the shaft, which is shown at the
back of the ma chine. There is a balance wheel and also a
hand crank for operating the machine on this last mentioned
shaft. A crosshead on the end of the piston rod is connected
to the crank shaft by means of a connecting rod.

A cam is fixed on the end of the crank shaft (at the laft hand
in the engraving) which operntes the induction valve by means
of the rod shown near the side of the machine, which car-
ries a roller which engage s with the cam. The lower sad of
the rod just mentioned is connected with a lever which ope-
rates the induction valve, and is weighted so that, when the
cam is not in contact with the roller, at the upper end of the
rod, the weight will hold the valve closed.

On the other side of the machine, a cam is attached to the
gide of the spur wheel, which operates the eduction valve
through a lever carrying a voller at its upper end, and hay-
|ing a fulerum at the cross bar, which connects the verti.
| cal standard just above the upper end of the cylinder, and
| is connected at the lower end with the valve. Near this le

ver, a standard is fixed to the platform, which supports a
| right-angled lover carrying a weight at i1s outer end, and a
flanged roller at its inner and lower end, which bears upon
the lower end of the valve-operating lever,

Atmospheric pressure is depended on tooperate the valves,
[ as they are opened by the cams, and closed by the weighted
lovers, By this arrangement, it is claimed that the instant
of opening and closing the valves can be regulated to better
adyantage than when they are arranged (o operate antomati
cally. 'This pump is provided with valves of new and pe-
culiar construction, and also an improved packing for the
piston, which add to the efficiency of the machine.

Patented October 19, 1875, For further information, ad
dress the inventors, C.F. Maoll and J. H. Altheide, Quiney
1L

—_ e e
Froduction of Silver In the Whaole World,

According to recent statistics, the production of silver in
the whole world in 1500 was §35,000,000, which rose in 1850
1o $42,500,000 . In 1854 to §47,600,000, and (n 1865 to about
$02,500,000. The production of this precious metal during the
year 1878 is subdivided aa follows : England and its colo-
nies, $10,000,000; Norway, Sweden, and Denmark, $250,000 ;
Russin, $300,000; Austria, $1,620,000 ; Germany, £4,000,000;
France, $§2,000,000; Spaln, £2,000,000; Sardinia, $500,000 ;
Meoxico, $20,000,000; Countral and South Amearica, $8,000,000;
Canada, $900,000; the United States, $0,500,000, which glves
a total of $85,250,000. Including the year 1873, 1t In eatl
mated that the total production of silver, since the discovery
of the New World by Christophsr Columbus, has been
$715,000,000, the largest source of aceession, during late
years being due to the Nevada mines.
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(Continued from first page.)
to minute experimont by Professor Tyndall.  That solentist
finds the device to bo of gronter officlency, while its cost Is
about one quarter of that of the Fresnel appnratus of slmi.
lar power, with which it was compared. The Itallan govern.
ment has also conducted comparative experiments between
the Balestrieri and lenti alar systems, in a lighthouse at i
vita Veechia, and the official commission report the exceed.
ing superiority of the now apparatus.

It being proposed to adapt the invention to the lighting of
cities, experiments were lately tried in Rome. The Tight
was placed on the Piaxza del Popolo, so as to illnminate the
Corso. An oil lamp of considerably inferior power to that
used in s lighthouse of the second order was eaused to throw
a light by which a letter, written in fine charnctors, could be
read at a distance of about 2,000 feet. The inventor has re-
cently devised a smaller apparatus which, at a distance of
234 feet, projects a beam S0 feet in diameter, the source of
light being a single butterfly gus burner. This is especially
adapted to the lighting of our strectsand buildings with
great economy of gas.

Another important application of this invention is the
accumulation not merely of light but of heat rays. A
lens 82 feet in diameter hasan area of 11781 inches, and
supposing this to reduce the sun's image to 0°15 inch, then
the emergent light is condenspd 7,854 times. Now, under
the most favorable circomstances, a Fresnel lens does not
transmit more than one fourth the heat it reccives; hence
the sun’s heat is condensed but 5,236 times. It is possible,
says Les Mondes, to make a Balestrieri apparatus of two,
three, four, or five times the size of the lens; and the calori-
fic effects, increasing directly as the squares of the diame-
ters, will be four, nine, sixteen, or twenty-five times as great
as those of a lens of the above-stated size. It seems possi-
ble, therefore, to obtain a calorific intensity capable of redu-
cing even the most refractory substances.

[This is a notable example of the way in which American
inventions are ‘‘ re-invented " and the credit monopolized by
Europeans. Substantially the same device was patented in
this country, as a locomotive headlight, on July 18, 1871, by
C. 8. Lee and W. M. Baldwin, of Troy, N.Y., and was de.
scribed in the SCIENTIFIC AMERICAN at that time.—Eps. ]

. ——.atr—— -
Newly Discovered Mechanleal Action of Vielet
Eight,

M. Paul Bort's recont investigations as to the cause of
changes of color in the chameloon have led him to a dis.
covery of considerable importance, since it indieates a8 me-
chanieal effect of light,and more especially of the violet rays,
hitherto entirely unknown. He traces the changes of hue
of the reptile to minute corpuscles or chromoblasts, which
are located eithor bolow the dermis or at the surface of the
skin, according as they are affected by certain nerves which
are respoctively analogous to the vaso constrictora and vaso
dilatators. When the chameleon is placed half in red light
and half in violet light, obtained by passing sunlight through
eolored glass, the portion on which the red light falls re
mains of the normal yellow color, while that affected by the
violet light changes to a greenish black hue. This same of
feet ean be produced by suitable nerve excitations and di
visions showing that the accession of color on the skin is ab
solutely esused by the rising of the colored corpuscles to the
surface; while, when the latter remain inert, the nataral
yollow hue of the cresture continues unchanged. Henee it
would sappear that the colored corpuseles, like certain chemi
cal substances, are not equally affected by all the rays of the
spectrum, and that in the violet blue rays slone resides the
property of mechanically moving the chromoblasts and
drawing them to the surface

Similar action on contractile subwtances has already been
noted aa caused by heat and electricity; but that light should

possess an exciting eflect of this deseription is certainly re
markable 4

M. Bert proposes to continno his researchies to determine
the influsnce of light on contractile matters under other cir
cumstiances and he ewpocially hopoes to dise
the favorable influsnce of light on the
n‘lymphlll' persons It soomn o us he might go further
and observe whether tha eolor in the

over the reason of
skin of ehildren and

) human skin, either
that normally existing, s in the case of noegroes, or that ob

tained by direct exposure to sunlight (tanning

or burning),
is attributable to any similar cause

with a velocity equal to V2

Thoere is one fact worthy of remark here about M. Bert's
discovery, and that is that it happens at a singularly op
portune time, to be taken advantsge of by those who are in
olined to consider seriously the supposed influence of sun.
light filtered through various colored glasses on phenomena
of growth and of disenso. Dr. Ponza, an Italinn physician,
has recently stated that light of certain colors has a benefi
cinl effect on lunaties and other porsons sufforing under ner
vous ailments; and since M. Bert has demonstrated in the
chameleons the direet influence of light on & nervous sys-
tem, it appears not improbable that Dr. Ponza's alleged re
sults may have some foundation

Correspondence.

Intermittont Springs,
To the Editor of the Scientific American:

J. 8. 0.’s assumption, on page 283, vol. 34, though theo
retically plausible, will not upset the accepted theory of in
termittent springs, as the following facts will show: Some
years ago, while residing in a small village where a club
pleasure ground was kept, | was requested to engineer a
couple of drinking fountains, one situated on a hillside
and the other about 20 feet below, on the main walk., Iled
the water by a gentle descent from the springs by the pipe,
A, to the upper basin, from which
the overflow was tobe carried
through the larger pipe, B, to the
lower fountain. Businesscalled me
away at the time the pipe connec-
tions were being made; the plamber
muade a change in my plan,producing
a comical effect. All were laughing
at my fountain when I returned, and
one old gentleman described his ex-
perience thus: *“Iwas walking on
the lower walk, and saw a large
stream flow from the fountain; I
walked up and took the cap fora
drink, when it suddenly stopped. My
wife came up, and we were both
much surprised. I thought some-
thing had got in the pipe, and
stooped down to look, when I heard
a gurgling sound ; and my wife and
I were splashed all over with water.
You have played us a fine trick.” 1
at once suspected what was the
matter, and found in fact that, in-
stead of a perforated plate being placed at the outflow of the
upper-fountain, the plamber had bent it into a siphon, think-
ing to prevent the entrance of rubbish. I had a small hole
perforated at the top, and the intermittent spring censed.
The theory is that the water, falling from the orown of the
siphon, when the pitch is vertical or great, rapidly carries
with it the small amount of air in the bend, the place of
which is at once occupied by water.

Groror H. HENsmAW,

Sto, Anne Bout de Ulsle, Canada.

——,atr——
Intermittent Springws,

To the Editor of the Scientific American :

In your issue of April 20, J. 8, 0. says: ‘' The generally
necepted theory of intermittent springs is that a cavity in
the earth has two water channels, one leading into it, the
other out, the former being the smaller.” Is this the theory t
I have examined at different times a number of the standard
works on this subject, and I do not think that we must take
into consideration so much the size of the tubes as the
amount of water which flows through them., More water
will flow through along tuboe held vertically than through a
shorter one of the same bore.

In the engraving, A is the cavity, M N n horizontal tube
conducting the water into the cavity, and B C K the siphon

tube of the same size as M N, tube through which the water
flows out. If only enough water is collected, in the tube
M N, to keep it constantly full, the velocity of the water,
[as it flows through the tube, may be 1:l|||"-m«| thus:

{p=Vgd(g representing the force of grav ity, and d the diame
[ter of the tube).  As the water flows into and fills the cavity,
it also fills the shorter arm of the siphon ; and because it .Iu
just as large an M N, the water will rise to the top of the
siphon at ( As the siphon is now charged, the water will
flow dows the longer arm, Increasing in veloelty at overy in-
stant, according to the lnws of falling Inullvu,u‘nlll it rM;'hl'.
the end at E, when it will flow throngh the whole siphon

g A (A being squal to the hight of

| decreases.

the water in the cavity nbove the spring, st E), Now as

2k, in the formuls, may boe very much greater than d, so
may the velocity be much greater in flowing out than in
flowing in ; hence, the eavity will be emptiod and the water
will stop lowing out until it is again filled, and 8o on. When
the water first begins to flow out,/ is equal to €' 8, but when
it has fallen in A to B, & has decreased to O 8 : 80, n8 the
water falls in the cavity, the velocity of the flow constantly
If the diameters of the tubes be 1 ineh, and ‘h
be 20 feet, the velocity of the flow into A will be about 16
feet in a second of time
about 358 feet.

; and that of the flow out, at first,

In all intermittent springs, the velocity of the flow, as it
continues, must decrease ; and as the eavity is shallow or
deep, this decrease is small or great. b

Canonsburgh, Pa. James F, Ravy.

ASTRONOMICAL NOTES,
OBSERVATORY OF Vassan COLLEGE.
The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The times of risings and settings of planets are
approximate, but sufficiently nccurate to enable an ordipary
observer to find the object mentioned. MM,

Position of Planects for June, 1876,
Mercury.,

On June 1, Mercury rises at 5h. 44m. A. M., and sets at
8h 44m. P. M. On the 30th, Mercury rises at 3h. 36m. A. M.,
and sets at 5h. 58m. P. M.

Mercury was at its greatest elongation on May 21, but can
be seen after sunset for some days later, probably through
the first week of June, as it sets at a point north of that at
which the sun-is last seen.

Venus,

Venus must be known to all who at this time observe the
western sky. It does not attain the greatest brilliancy until
June 7.

Venus rises on the 1st at Th. 26m. A. M., and sets at 10h.
33m. P. M. On the 30th, Venus rises at 6h. 18m. A. M., and
sets at 8h. 36m. P. M.

Mars.

Mars is very small. It can be found by its nearness to
Venus, setting an hour later than Venus, on June 1, and at
almost the same time on June 30.

Juplter,

Jupiter is now well above the horizon in the evening, ano
can be seen as soon as twilight is over. It rises on the 1st
at 5h. 56m. P. M., and sets at 3h. 42m. of the next morning.
On the 30th, Jupiter rises at 8h. 49m. P. M., and sets at 1h
39m. the next morning.

The satellites of Jupiter revolve around the planet in such
short periods that their changes of position can be seen in a
watch of a few hours, and on almost any evening one may
pass across the disk of Jupiter, making what is called a
transit; or it may be hidden by passing into the shadow of
Jupiter, in eclipse; or Jupiter may come between us and one
of its moons, as in ocoultations.

These phenomena can be very nicely seen on June 15, Ac.
cording to the Nautical Almanae,on this evening the shadow
of the first satellite passes across the disk of Jupiter ; this
cannot be seen without the useof a good telescope, Atfh,
26m. (Washington time) the third satellite, which is the
largest, reappears, having been behind the planet for seve.
ral hours ; at Oh. 52m. the first satellite leaves the disk,
having been in passage sncross it for more than two hours,
and at 12h. 6m. the third satellite disappears by going into
the shadow of Jupiter. On this evening only two of the
satellites will be seen from 8 to 9.30 P. M.

Saturn.

Saturn is coming into better position. It rises on the Ist
at Oh. 86m. A. M., but on the 30th comes above the horizon
at 10h. 30m. P. M., and sets at 9h. 25m. the next morning.

Saturn is among the small stars of Aguarivs, about2*
south of the star A,

Uranus,

Uranus is among the stars of Leo. It rises, on the Iat, at
Oh. 30m. A, M., and sets at 11h. 85m. P. M. OunJune 30,
Uranus rises at 7h. 45m. A. M., and sets at 9h. 45m. P. M.

Neptune.

Neptune cannot be seen without a good glass, and at pres
ent is very unfavorably situated, as it comes to the meridian
in the daytime.

Sum  Spots.

The report is from April 20 to May 21, inclusive. During
the past month, the surface of the sun has been remarkably
freo from spots. The present seems to be the minimum of
the sun spot period. On May 6 a small spot sppearwd com.
ing on. The observation of May 11 showed that this had
divided into an elongated pair, which was followed by two
very small ones. On May 11 these had disappeared, and the
elongated pair had united into one, which wasnot seen after
May 18. From that date till May 21 no spots have been
found.

e et P
Dyelng Cotton Hlue.

For 5 1bw. goods,dissolve 1 oz, copporas in 4 gallons of woft
water. Wet the goods in warm suds, put them in the cop-
poeras water, let them remain 10 mluuu:.‘l lo;":”lll:f: t‘.:’:‘
other vessel 2 ozs. prussiate potash in4 .
Wring your goods, put into this solution, lot them remain 5
minutes ; wring out again, now add 1 0% oll of vitriol to the
potash water,and stir well ; put the goods in again and bring
to & bolling point, letting them remain until you obtain the
desired shade,
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(Por the Retentine Ameriess. |
THE PROPER LENGTH OF A CONNECTING

o uﬁ“:ﬁ'm-&sﬁ.ma & stoam engine possesses

any dotall drawings of it; and honee when It reqaires
hml'h'hk-p the parts in line and as nearly as

of the

dimonsions, is left largoly to the
enginoer. In the enso of conneet-

for the reason that the bearings of main shafus are

spt to vary In their distance from the cylinder, by reason of
ﬁnnn in the bearings or brasses, which wear tends in
-!h-h which the crank shaft is above the cylinder, to
shorten the distance between the two, the reverse being the

case when the cylinder ix

in the direction of the length
of the piston rod. When the
main bearing brasses, of
either vertical or horizontal
engines, have been much
worn, and have had the lost
motion taken up st various
times, they will be found, in
most instances, to have va-
ried in their distances from
the steam cylinder, which
may be compensated for when
taking up the lost motion of
the connecting rod, by mak-
ing the length, from center
to center of the brasses,
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faco of the wheel the line, 2, which shounld be true with the
conter of the main shaft, but which ean be marked from the
rim of the wheel with a palr of compass callipers, provided
that rim has been trued up in the lathe. Wo next, with a
plece of iron wire or rod, bent a8 shown by G, make, st some
fixed point, such as shown at H, & centorpunch mark ;
and resting one end of the seriber, G, in the fixed center
punch mark, we seribe with the other end upon the edge of
the wheel the line, 8, as shown in the illustration. Our next
operation is to move the wheel forward In the direction in
which it is to ran, so that the crank will move to the dend
centor, and the guide block will leave the line, 1, as shown
In Fig. 2 ; and the motion of the wheel being continued, the
gulde block will return to the mark, 1, the wheel being

moved very slowly indeed, so that there will be no trouble to

C

ends of the stroke, the length of the comnecting rod is the
distance from the conter of the erosshead journsl to the cen-
tor of the crank pin, Josnua Rosk,

Noew York city.”

- — .t —
Noe More Wooden Nultmoegs.

At n reception recently given by the Turners’ Company of
London o Licutenant Cameron, B. N., a8 & recognition of his
services in exploring the African contivent, the guest of the
evening, alluding to what he saw in his travels, said: ** The
country of Nyangwe, | firmly believe—in fact, | am sure—
may bo reached by the Congo; sud hereafter 1 hope that
where my steps have been we shall see & system of English
trading stations for the purchase not only of ivery, for the
richness of the vegetablo products of the country is some-

thing beyond description, |

have walked along for fifty

or sixty yards under a grove

of nutmeg trees, with the

whole ground covered with

nutmegs, and no one knew

what they were worth. Be-

sides that, there are many

other vegetable products in

B sbundance, many different
species of cotton, and oil-

L*l_r

equal to the distance from the center of the main shaft to

the center of the guide bars.

In renewing the main shaft bearings or the connecting rod,
however, it is better to ensure that, the bore of the main

shaft being in the center of
connecting rod is made such

the brasses, the length of the
as to leave the clearance, be-

tween the piston head and the cylinder covers at the ends of
the stroke, equal, and not to take it for granted that such is
the case when we measure from the centor of the guide bars
or crosshead journal to the centerof the main shaft. It will

9

Iy....

BO

L T (O

not do to measure from the center of the crosshead journal

80 move it that the end of the guide block will come to rest
exactly fair with line, 1. We then take our wire scriber,
rost one end in the fixed point,and with the other edge mark,
on the edge face of the wheel, line 4, which will then occupy
the place that line, 8, does in our engraving. Our next duty
isto find the center between the lines 8 and 4, which we
mark with a fine centerpunch mark, as shown at 5. And it
will be readily be perceived that, if we move the wheel round
80 that the scriber, G, rests in the fixed center point, as shown
in Fig. 4, at A, the other will be true with the centorpunch
mark, 5, and the motion block ; and hence the piston and
crank will be exactly on thedead center at that end of the
stroke.

Fig. 4 11

producing palms. Up the
valley of the Congo, to &
hight of 2,000 feet above the
level of the sea, the coun-
try is crowded with oll palm ;
and hereafter that trade
alone, leaving the question
s of ivory altogether on one
side, will be sufficient to well
repay any enterprising mer-

chants of England who embark in it.”

**What do our readers,” says the London Grocer, ** think
of this? We join with them in hoping that Lisutenant Cam-
eron's discovery will turn out to be quite true. It would be
cruel for him to deceive us on 50 vital a point, as cheap nut-
megs—such as the public understand by chespness—have
been looked for in vain ever since they were first imported ;
and we are convinced that in this, as in numberless other
cases, it is the supply alone that creates the demand. Give
us cheap, sound nutmegs, and the consumption of them will
rapidly increase, and limed, worm-eaten, or wooden nut-
megs of Yankee celebrity, will gradually become as rare as
they are now comparatively common. It is, therefore, 10 be
hoped that the hint thrown out by Lientenant Cameron with
reference to the enterprising merchants of England will be
adopted, and that new and profitable channels of trade will
be speedily opened up with that secluded corner of the
globe.”

Rl

y to the center of the crank pin when the latter is at midstroke,
| because, when the crank pin is in that position, the cross-

head does not stand in the center of its travel on the guide

B bars, because of the angle at which the connecting rod

Fig. 8.

A Remarkable Surgical Operation.

About two years ago, a waiter in a Parisian restaurant un-
dertook to imitate the feats of the Chinese sword swallow.
ers, by introducing a fork, handle foremost, into his throat,
taking care to hold the tines in his teeth. 'The attempt was

L0 e et
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stands. The piston head will, in all cases when the crank
stands at the center of its stroke travel, stand nearer to the
cylinder head which is nearer to the erank than it does to
the opposite eylinder head, thg nmount of the difference be-
ing dependent upon the length of the connecting rod as com-

pared to the length of the engine stroke.

If the connecting

rod be shorter than the stroke, the greater is the difference
referred to.  From these considerations, it becomes neces-

sary to make the connecting

Fig. 41

rod of a length to ensure that
the clearance shall be equal at
the ends of the piston stroke,
whichshould be done as follows:

Place the piston at one end of
its stroke by the following pro-
cess: In Fig. 1, A represents
the guidebar, B the guide
block, C the fly wheel, D the
ernnk, E the eccentric, and F
the center line of the connect.
ing rod of an engine intended
to run in the direction of the
arrow  Giving the wheel a
turn or two in the direction in
which it is intended to run, we
allow it to come to rest so that
the motion block, B, will be at
vory nearly the end of its stroke
on the guide bar, A, and then
placing the edgoe of a straight
edge wlong the end of the guide
block, B, the straight edge st

the same time overlapping the face of the guide bar, we mark
on the fuce of the Intter tlw:llnn, 1, which will then be quite
even with the ond face of the guide block., We then (after
chalking it to muke the marks show plainly) mark on the

Then place the crank on its dead center, by the process
here given. On the end face of the crank, and from the cen-
ter of the shaft, strike a circle equal in dinmeter to the crank
pin, as shown in Fig. 8, A representing the crank pin jour-
nal and B the circle referred to. Then take aspirit level, and
place one end of it on the crank pin journal and the other end
even with the circle, above referred to, as shown in Fig. 4,

A representing the crank pin
Fig. 5 journal, B the circle, and C
the spirit level in each case,

T position I being for a vertical
I'J) and position Il for a horizon-
tal engine; and presuming the
engine to be leveled true, the
crank will be on its dead cen-
ter when the bubble of the
spirit level stands true; if,
however, the bore of the cyl-
inder is not quite level, place
the spirit lovel in the eylinder
bore and properly adjust it
parallel with the bore of the
cylinder, and then mark on the
face of the spirit level a line
exactly even with the center
of the bubble, or else two lines
just even with the two ends of
the bubble; and set the crank
so that,when the spirit level is
applied to the crank pin and
the circle, the bubble will
stand in the same position us
it did when in the bore of the
cylinder, and the crunk will
stand on {ts dead center. It
must, however, be remem-
bered that, in the case of the
vertical eylinder,the spirit level must be applied in the cylin.
der as shown in Fig. 5, in which A represents the crank pin,
B the cirele, Cin each case the spirit level, D the engine
eylinder, and E the centor line of the cylinder, it being ob:
vious that it would be usoless to apply the spirit lovel in any
position, relative to the crank, in the eylinder. The crank

and piston being thus placed in position at corresponding

successful, and a repetition was demanded by the loungers
in the saloon. Theman complied ; but while the fork was in
his esophagus,one of his comrades made an ill timed joke; the
performer grinned, let go the fork with his teeth, and down
it went. The pain was intense. A physician was summoned,
who managed to seize the fork with a forceps ; but just as
he was drawing it up, the patient was seized with convul-
sive coughing, the doctor wus compelled to relax his hold,
and the fork slipped down all the way to the stomach. The
symptoms of asphyxia at once disappeared, and the man suf-
fered no inconvenience for about two weeks. At the end of
that time, however, severe gastric affections manifested
themselves, and the patient was sent 10 a hospital, where he
has since, until last month, remained suffering great agony.

In the month of October lust, it was decided by the hospi.
tal physicians to practise the extruordinary operation of gas.
trotomy, that is, to cut directly into the stomach and ex.
tract the obstacle, It was at first attempted to determine
adherences of the viscers from out, inwards, by means of
caustics : but this not succeeding, & trinngular zone, wherein
no essential organs were included, was selocted as the point
of perforation. In April, tho incision was made, the layers
of tissue being disseoted away ono after another. The
envelope of the stomach was attained, cut, and a piece
removed,  The stomach itself was then opened, and pincers
introduced ; and aftor o few attempts, the fork was grasped
and withdrawn, The wound was closed, and is now nearly
healed, the pationt suffering only from a slight stomachic
fistuln, nlroady in procoss of obliteration. The fork was per-
foatly black, but otherwise unchanged.

P
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Turbluos,

In 1854, Emile Geyolin made a wheel at Saltillo, Mexico
which was & double turbine (that is, & turbine receiving wa.
tor botwoen two movablo wheels on the same shaft, which
counterbalunced each other, and avoided the nocessity of re.
nisting the thrust from the head of water), for 160 feet fall,
producing 125 horse power, and turning at o speed of 1,850
rovolutions per hour, This double turbine, though only 11
inches in diameter, propels a cotton mill of 10,000 spindles,

- ore—

RESTORATION OF FADED WRITING, —Molston the paper &
littlo with water, and brush ovor it a solution of sulph-hydreie
ammonia. Since most inks contain iron, 1t s easy to nnder-
stand that thore will be formed sulphide of iron, which is

black. g
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IMPROVED TURBINE WHEEL.

The object of the Invention herewith illustrated in to over-
comethe well known dofect of the turbine, namely, a di
minlshed percentage of power when less than full gate is
used. To thisxend, the whee!l Is made adjustable, and may,

wheel by friction against it. In order to facilitate the dis
oharge, the lower plate, B, which forms the bottom of the
bueckots, Inclinos downward at its inner edge.  This form of
bueket in applicable to both Inward and outward dischargoe
wheels, The guldes, F, nrn'“'rmu(ml around the whoeel, no ax

without variation of ita assigned proportions, by & combined | to throw the water to the center.  Throngh these guides and
inner and onter gate, have its eapacity altered in accordance | the other surfaces bounding the chates the elevation or de
with the ehanges of the gates and chutes, and with regard to | presasion of the outer gate increases or diminishes, not mere
the power required or modifieations in the head. This Is ! Iy the gate area at the opening and shutting odges, but the
clalmed to be accomplished without loss in coeflicient of use. | entire eapacity of the chutes

ful effect. Fig. 1 ropresents the wheel com
plote, and Fig. 2 is a seotion, shewing the in
ner gate broken awny and partly open,

Te the crown plate, A, which is cast on the
hub, are bolted the annular plates, B, to the
lower of which are attached a sories of par-
titlons, C, Fig, 9, which form the curved
channols or bucket spaces. The easing con.
sists of & dome, as shown In Fig. 1, suppor
ted on a curb whose bottom flange rests on
the foundation and supports the spider, D,
Fig. 2. Anadjustable step rests on the cen-
ter of the spider and forms the lower bearing
of the main shaft. The upper flange, E, of
the curb is indented, and, inclining down-
wand outwandly, forms the bottom of the
chutes, From the edge to the vertical part
of the ourb extend s serles of slots, corres.
ponding in shape to the chute guides, F, and
through which the said guides move freely in
a vertical direction (dotted lines) when the
gates aro elevated or depressed,  The dome
is secured to the curb by pillars, and its bot
tom edge is beveled inward to repel any ob-
stacles that may collect on the upper side of
the gate rim. The outer gate conaists of a
vertical ring, with a small flange at the top
and an indented rim, G, below, having anar-
row flange projecting slightly inward under
the inner gate. This flange and the edge of
the curb beneath it form the shutting surfaces
of the outer gate. The width of the small
upper flange is proportioned so that the pres-
sure of water under it may counterbalance
the weight of the gate and its appendages.
It slides on the inner surface of the dome and
is packed watertight. The rim forms the
upper surface at the mouth of each chute,and
it curves downwards so as to direct the water
into the chutes and permit sediment to be
carried off.

The inner gate, H, is connected by a per-
forated plate to the hub, Its bottom is made
with slots corresponding to the partitions, C,
not fitting watertight, however, but having
clearance enough to admit water above the
plate,

¥l 34 a ssrey aod, suyporied An s fralne WALTON'S TURBINE WATER WHEEL.

as shown, and operated by the hand wheel.
This fits into a corresponding female screw in the hub, andis  The shallow grooves, shown cut in the tops of the parti-
attached to a spider from which depend rods, secured to the | tions, C, permit water to pass from one bucket into another
fiange of the onter gate. To the hub of the spider, by aball i over the diaphragm, to balance the pressure from below, and
and socket connection, is attached a rod, J, which passes |keep it equipoised at any elevation in the bucket. The bolt
within the tubular shaft, and is secured to the hub to which is | heads, by which the upper plate, B, is fastened to the crown
attached the plate of the inner gate, I. The rotation of the | plate, form stops, which prevent the diaphragm from coming
hand wheel thus elevates or depresses both gates simultane- | into contact with said plate, and preserve more or less space
ously ; and the ball and socket connection permits the inncriand water passage at all times in the upper part of the
bucket.

It will bo observed that this arrangement constitutes a de-

viee which operates both outer and inner gates,which enlarge
' | and diminish alike the chute and bucket spaces simultane-
ously, while the wheel is in motion or at rest. The wheel is
thus kept properly proportioned and the inlet current main-
tained constantly at the same angle. The result, as already
stated, is the full percentage of power atall elevations of the
gate,

Patented July 14, 1874. For further information, address
| the inventor, Silas Walton, Moorestown, Burlington county,
N. J.

ol —
: IMPROVED BALANCED SLIDE VALVE,
‘ We illustrate herewith an improved balanced slide valve,

gate to rotate with the water wheel, while the movement of
the outer gate is only vertical,

The impact side of each partition, C, is curved inward to a
distance somewhat greater than the width of the chutes, and :
extendn thence %0 as to form a smooth, continuous surface
throughoutits whole length, The convex side forms a thin
edge with the concaye side, and curves inward on a different
center from the latter, A rocoss or offset is then produced,
and the remainder of the partition is a thin-edged plate. The
recess prevents the discharging current from coming in con-
tact with the curved side of the partition after passing the | formed of two valves working on opposite sides of the steam
anopular poinl, 80 that the issuing liguid vein passes clear of ports. These are held in place by bolts and springs, andare
the wall of the succeeding hucknt,_;nd does not retard the | balanced through the equal pn-n'nurn of steam on ;l” sidon,

eylinder

The principal advantages clalmed are that there is very slight
pressure of the valves on their seats, and that, through there
bhelng double steam and exhaust ports, the stenm acts more
rapidly on the plston, and s exhausted more rapidly, with
lons back pressuro

A perspective view, with the chest broken away to show
the valve, s given in Fig. | Fig 2 in a vortical section and
he steam

Fig. 3 a plan view the ver belng removed

ports, A lead into the passages B, Fig. 2, at each end of the
Fach passage the rv{nrr_ has a double porst T})r
exhanst ports, C, lead into a common ex
haust, D. The two slide valves are con
structed In the usual manner and are con
nected by boits, as exhibited in Fig, 1, said
bolts passing through projoctions on the
valves and supports, E.  Upon each bolt is
a spring to permit the valves to open and
discharge condensed water from the cylin
der, thus preventing the bursting of the
Inttor,  As shown in Fig, 2, steam Is entor.

ing on the right hand side,

The valve obviously is little subject to
wear, It is especinlly adapted for engines
he motion of which it is desirable frequent!
Iy to reverse, as locomotives and haoisters,
since the engineer is afforded control of the
machine without requiring steam to be shat
off. The valves and ports, being parts of
the steam chest are easily detached, and thus
may be readily and economieally repaired.

Patented April 7, 1874, For further in
formation relative to sale of rights, territo.
ry, ete., address Measrs. Wisner & Hlmnu’
Pittston, Pa
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Sinking of an Hotel Into the Earth,

The St. Louis Journal relates the follow.
ing occurrence, that happened in that eity
on May 12: *“ Considerable excitement was
created in East St Louis, yesterday morn-
ing, on the discovery that Belleville House,
a two-story frame building, just south of'the
Pittsburgh Railroad and Coal Company’s
dike, near the southern limits of the city,
had disappeared in the quicksand. The cir.
cumstances connected with the unusual oec.
currence are as follows: The house, which
is used as a hotel, was built on piles, and but
a few days before showed evidences of an in-
clination to sink into the earth. On Thurs
day night it sunk about two feet; but the
proprietor, Mr. F. Decker, not apprehending
anything serious, pald very little attention
to the matter. On Friday night, the guests
went to bed as usual; but at a late hour the
clerk, Mr. George Huebner, discovered that
the premises were getting rather unsettled,
and gave the alarm. Before the inmates
could realize what was going on, the build-

ing had sunk forty-eight feet, carrying with it ten persons.
After considerable difficulty they were all rescued, badly
frightened but not hurt. The back water from the river
soon surrounded the place where the house stood, and would
very probably have carried it away if the gable end, all that
is visible, had not been securely fastened to terra firma.
Mr. Decker’s loss on the building is about £6,000, and on
furniture about $1,000. The house was recently purchased

Fiy 2
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by the present proprietor; and in all probability it entirely
disappeared last night, as very little of it was visible ata
late hour.”

-t

Powder for Producing Ozone.
In order to produce artificial ozone, Mr. Lender maokes use
of equal parts of peroxide of manganese, pormanganate of

potash, and oxalic ncid. 'When this mixture is placed in con.

tact with water, ozone is quickly generated. For a room of
medium size two spoonfuls of this powder, placed on a dish
and occasionally diluted with water, would be sufficient.
The ozone developes itself ; it disinfocts the surrounding air
without producing cough
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TEA AND TEA CULTURE,

Some time in the third contury, says tradition, there lived
in China a hermit of great piety, His vigils were long, his
prayers constant; but despite a stomach normally empty
from fasting, ho was ordinarily sleepy. (This part of the
story fails to agree with Mr. Buckland's recent assertion
that hunger is a prime cause of Insomnolence, but the dis.
crepancy is immaterial.) The constant disposition of ouar
hermit’s eyelids to close bogat In him a holy wrath against
the weakness of the flesh ; and with sublime Indifference
to physical pain, the veraclous chronicler (scorning physiolo-
gical probability) asserts, thereupon he cut off the offond.
ing eyelids and hurled them to the ground. Tou convenlent
god, who lived near by, this little act of self-abnegntion wos

especially gratifying, and accordingly the eyelids were

caused to sprout and grow, generating, not an eyelid plant
but the tea plant, in the leaves of which may yot be traced
the lids and eyelashes of the pious hermit, While this
tradition may not be strictly true, It perhaps is as veraclous
a8 any other Chinese fable accounting for the origin of tea!
for as to who first found the leaf and brewed ** the cup that
cheors but not Inebrintes,” history is altogether silent. On
the ﬁrxlnln)‘ of I"vlvrllur_\' lnat, there existed In stock In l".IlL,"
land alone 105,100,000 1bs. of Chinese tea, representing
a value of noarly £40,000,000. The quantity exported from
China to the United States, for the year ending June, 1874,
was 40,831,800 1bs., representing a value of $21,212 334,
These figures are sufficient to indicate the enormous com-

merce comprised under the name of the tea trade ; but they
do not by any means represent the proportions of the total
| ten traffic, since they relate to that of but one couniry
| China tea is perhaps the best grown ; but in South America
it is superseded by the leaf of the ilex Paraguayensis, or
l Paraguay tea plant ; and in Java and Sumatra, coffee leaves
are greatly preferred by the natives, Among the other
kinds of tea known are Labrador tea, made of the dry leaves
of the marsh ledum (ledum palustre), Indigenons to North
| Amerlea, Abyssinlan tea or chaat, Tasmanlan tes, or the
dried leaves of varlous myrtaces, found In large quantities
|in Australia. Faham tea Is the leavesof a fragrant orchid
? found in Mauritins; Appalachian,Oswego, Mountain, and New
| Jersey teas are all from plants found in the United States.
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THE CULTURE AND PREPARATION

OF TEA IN SIKKIM, INDIA,
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o are perhaps tho bost substitutes for
Thoere are also Mexican tes, & Brazil
b x !.», 3 Il "" da malto—a Santa F‘ toa, In-
toa, Toolsie ton ; beside tea made from the leaves of
soores of other plants, however, unlike the above, have never
come oven into a limited use.
In the face of gigantic statistics relating to its consump-
tlon, and of the great profasion with which Nature has pro-
vided the herbs suitable for the beverage, it is a little start.
liag to find that tea is, after all, & poison, one capable of
producing functional nervous disarrangements when taken
in oxcoss, It exorts an astringont action ; and by the pres.
enco In it of an organic substance, theine, it exercises it spo-
cinl influence. “In poverty-stricken districts,” says  Dr.
Richardson, in * Disesses of Modern Life,” ** among the wom.
on who take tea at every meal, an extremely nervous semi.
hysterical conditien from the action of tea is all but univer.
sal, In London and othor fashionable centers, in which the
oustom of tea drinking in the afterncon has lately been re-
vived under the old name of ‘the drum’ (kettledrum s
the society name for these social parties in the United
States), these same nervous symptoms have been developed
in the richer classes of society, who, unfortunately, too ef-
ten seek to counternct the mischief by resorting to alcohol
ic stimulants. ** The maladies caused by tea are deficiency
of saliva, destruction of taste for food, biliousness, nausea,
nervousness (often extreme), and nightmare whenever sleep
is obtained.” A formidable indictment, truly, for the harm-
Jess looking and fragrant contents of one's tea caddy. It is
more pleasant to contemplate the reverse of the picture, and
agree with a Chinese writer that *“ drinking it tends to clear
away all impurities, drives off drowsiness, removes or pre-
vents headache,” or with Dr. Edward Smith in his recent
work on Foods, in which he says that the beverage stimu.
lates respiration, and ** powerfully promotes the assimila-
tion and transformation of other foods.”

To enter into all the varied details of tea culture wounld
be far to transcend our present limits. An excellent idea,
however, of atea farm will be obtained from the large en-
graving given herewith, which is taken from photographs
of new plantations near Dargeeling, in British Sikkim, India.
Tea flourishes best on mountain slopes where there is plen-
ty of rain, but where the water does not stagnate about the
roots of the plant, and where the annual mean temperature
varies from 65° to 76°. These conditions are fulfilled es-
pecially in those parts of Sikkim which are situated from
2,000 to 4,000 feet above the sea, and the tea produced is of
excoptionally fine flavor. The tea seed is planted by drills
in what are termed nurseries; and when the plant has
grown to be 8 or 4 inches in hight, it is transplanted finally
into a garden. The leaf is plucked by women and children
from the middle of March up to November, when the cold sea
sou has begun, and cultivation commences. The leaves are
then rolled into & form called a dullah ; and after these have
fermented and turned brown, they are broken up and placed
in a bamboo vessel over a sharp, clear, charcoal fire until
roasted. The tea then passes to women, who pick out all
red leaves and stalks. It then goes to the sifter, who separ-
ates the different kinds of tea. After this it is sgain re-
turned to another set of women, who fan out all chaffy leaves
by shaking it up in a round shell bamboo basket. The tea
is then heated over a slow fire, and finally packed for trans.
portation. No. 1 of our engravings is a general view of the
plantation; 2 represents the leaves being weighed ; 3 shows
the hands employed in plucking the leaf. In 4, the leaves
are being rolled ; in 5, they are represented in large baskets
withering in the sun ; 6 shows the rerolling operation by ma-
chine; 7, withering in the factory; and 8, a machine for sort-
Ing the various kinds.

Fow articles of commerce are more adulterated than tea.
The London Z%mes, in 1873, published some interesting re-
velations on this subject, and once stated that, “out of twen-
ty samples, nineteen were found to be sdultersted with
plumbsgo, lie tea, iron filings, and sand. Since tea natural-
ly contsins & large quantity of tannin, there are thus
brought together the two chief constituents which enter in-
o the composition ef ink, and by appropriate treatment a
bottle of good ink actually was made from the tea in ques-
ton." The London Medical Eraminer, of recent date, very
fully examines the varions adulterations of the Chinese
leaf, and says that thess, for the most part, consist in redry-
ing and refiring exhausted leaves. It is quite impossible to
tell to what extent this is done, as the leaves can be made to
look a8 good as new, and can be mixed with fresh ones
without much chance of detection. Another method, prac-
tised in Canton, is the production of scented and green teas
from the leaves of other plants, Whole chops of tea, con-
sisting of 1,000 packages each, and called Canton gunpow-
der tes, have been exported, composed entirely of rose
leaves painted green. The fucing powder used in these

cases is Prussian blue and sulphate of lime or gypsum. Wil.
low leaves are frequently employed as adulterants ; and an
ingenious fraud, capable of deceiving even experienced tea
dealers, is perpetratod by boiling rice and dropping the
conjee or rice water into tes dust, This done, it is impossi.
:’:l‘;: ;:Lt::e quality of the article until the liquor is dis.
&A wreck brings a great and profitablo harvest to tendryers.
2 vw:::.f:hm steamer St. Petersburgh was llml'wilh
cargo ' after being immersed for sixty days the
chests were regained. The tea was rather salty to the taste
but as many thousand barrels full were obtained, it is .r..l,,.,'
ble that it was all revamped and sold to the retail ‘mll',
Three words as to making tea by way of 4‘“;Il'|l
slon, and these are : Don't boll it; o do so is a i;nrlnu:'
Ism,. Theine in tea, like caflein in coffes, is a volatile prinei.

Scientific American,

ple which boiling drives off, leaving only » decoction of the
bittor astringent residue, for which we know no botter
name than liquid headsche generator. It is a strong stom
ach that can withstand more than a pint of the simmered
abomination, sold in most restaurants under the name of tea.
Ten well made is fragrant, aromatic, and exceodingly grateful
1o the taste ; tes badly made has o flavor like boiled brooms,
The rule for making good toa I first to scald the teapot,

NEW METHOD FOR THE DETECTION OF NICKEL IN THE
PRESENCE OF COBALT.
BY MALVEERN W, ILES. M0, :‘ll"ol. OF MINES, COLVMBIA COLLEGE, NEW
YORKE I7Y,

In October, 1875, 1 began comparative expoeriments upon
various nickel and cobalt salts, in hopes of detecting some
characteristic difference, which would serve for gualita-
tive purposes. | was soon surprised at the intimate rela.
tionship existing botween these cloments ; and although I
was not led to bolieve that nickel und cobalt were one and
the same elemont, a8 has boen thought by some chemists,
yeot I will unhesitatingly state that a search for qualitative
and quantitative methods for these metals has boen as great
a source of annoyance to chemists as was the discovery of
these elements in an ore by any of the old German miners,
who attributed their occurrenco to the evil spirite Kobold
and Niek.

The literature upon these metals alone would fill volumes;
vet all that is known in regard to this subjoct has not yet
been made public, since the metallurgical treatment of nickel
and cobalt ores is kept in the greatest secrecy. Long before
I had completed my researches into the literature of the
subject, and before I had performed the various qualita-
tive reactions suggested, 1 was overwhelmed with the mag-
nitude of the undertaking. My investigations have, how-
ever, led to the discovery of a new and yet undescribed salt
of mickel, eminently characteristic of this eclement. Its
formation could, I think, be more advantageously applied
upon a metallurgical scale than in the qualitative laboratory.
The qualitative method which I suggest, which has been
successfully used at the School of Mines for some time, may
be stated as follows : Remove the metals precipitated by hy-
drochloriec acid and hydrosulphuric acid as usual ; then add
ammonium chloride, ammonic hydrate, and ammonium sul-
phide ; the precipitate may contain aluminic and chromic
hydroxides, also zinc, manganese, iron, nickel, and cobalt
sulphides. Treat the precipitate with dilute hydrochloric
acid, and gently warm; all the metals will be dissolved as
chlorides, except the nickel and cobalt sulphides, which
will remain as a more or less granular black residue. In
order to insure the complete removal of the other metals,
especially iron, which would interfere with the subsequent
proceedings, it will generally be found advisable to wash
the black residue several times with warm dilute hydro-
chloric acid. The residue is next tested in a borax bead.
If it is brown, the student may safely conclude the absence
of cobalt, and only the presence of nickel.

Since, however, the beginner in qualitative analysis fre-
quently mistakes & dark residue of iron sulphide, which
often occurs at this point, mechanically enclosed in the seps-
rated sulphur, for a residue which contains nickel or cobalt
sulphide, it is generally advisable to recommend that, in
case a brown bead is obtained, to dissolve a small portion of
the residue in dilute agua regia,and test for iron by the addi
tion of potassium ferrocyanide. In case iron has been found,
the remaining residue is to be digested several times with
dilute hydrochloric acid, until no reaction for iron is ob-
tained or the residue completely dissolved. If a blue bead
has been obtained, indicative of cobalt, then nickel is to be
looked for in the following manner:

(a) Dissolve the black residue in as small a quantity of
concentrated nitric acid as possible; evaporate almost to dry-
ness (this step should not be overlooked, since the next step
taken is the addition of ammonia, which would have to be
added in considerable quantity if the nitric acid was not at
least partinlly expelled). (4) Add ammonic hydrate until
the nickel and cobalt hydroxides are dissolved. (¢) Add
glycerin, {4 or {5 of the volume of the liquid upon which
the experiment is made. Heat until the solution has ac-
quired a purple orrose tint, (d) Filter. (¢) Add potassium
ferricyanide in slight excess, and heat to boiling for a few
minutes; u light red precipitate, or a white floceulent pre-
cipitate, which soon settles, indicates nickel, If the am
monia be quite.strong, or if considerable has been added,
boil several minutes. A few drops of dilute hydrochloric
acid will shorten the operation; but its use is not to be re-
commended in a qualitative Iaboratory, since the students
aretoo apt to continue adding the acid till acid reaction ensues.
in which case the cobalt will be precipitated. Even a large
amount of cobalt, treated as above, remsins porfectly clear.

When potassium ferricyanide is added (¢), the solution ac-
quires a beautiful red tint, similar to the coloration pro-
duced when ammonium sulpho-cyanide is added to a ferric
salt. When this red tint is very intense, it is very advisable
to dilute the solution slightly, in order that the analyst may
casily see through the liguid ; and then, on heating, in case
nickel is present, a clondiness will occur at the top of the
test tube, which soon spreads through the entire liquid ; and

then, on heating still further, distinet flocoules will make

+ their appearance, which settle readily, having no tendoncy

put in the tea, pour on flercely boiling water, cover tightly,
and if green tea, serve immediately, or if blnck tea, -u‘m«l
near & fire for five minutes, Certainly no rule could be sim
pler than this; and yot in the average household, there is |
none for which the Irigh handmuid entortalos a more pro-
found contempt.
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to adhore to the sides of the test tube.  In eane nickel Is not
present, the liquid cloars up considerably

I have been greatly aided in studying the chemioy)
changes that take place by Professors Gibbs and Genthy's
« Researches upon the Ammonia-Cobalt Bases,” from which
I take the following: ** An ammonineal solution of chiloride

[or cobalt (also nitrate?) absorbs oxygen readily from the
alr, becomes at first brown, and then gradually passes
through various shades of color to a deep red.”  Thix soly.
tion ** leaves upon the filter a quantity of hydrate of sesqui.
oxide of cobalt, which is sometimes almost inappreciable,
sometimes in comparatively large smounts.” The glyeerin,
I think, plays no important part until the addition of the
potassium ferricyanide, Sinee, however, a large number of
samples of glycerin contain some lme, which can casily Lo

| detoeted with the spectroscope, and also since the ammonie

| hydrate invariably contains some ammonium carbonate,

| there will be a slight precipitate of ealcium earbonate, after
| the nddition of the glycerin and theapplication of heat. Wesse,
therefore, from the ubove that the filtration (d) has & twe.
[fold object: First, the removal of Coy(HO),, and second,
| the removal of Ca CO,.
| The facility with which alkaline solutions of many of the
metallic protoxides, say Professors Gibbs and Genth, ab.
' sorb oxygen from the air attracted the attention of chem.
| ists at an early period. The proto-salts of iron, manganese,
| and cobalt are particularly remarkable in this respect. The
object, then, of the boiling (¢) is twofold: 1. The separa.
| tion of Ca CO,. 2. The formation of purpero-cobalt.

** The salts of purpero-cobalt are often found among the
direct products of the oxidation of ammoniacal solutions of
cobalt. They are often formed from the salts of roseo-cobalt
by heating or by boiling, or with strong acids, the cobalt
passing, as we conceive, from one modification to another,
The salts of purpero.cobalt are distinguished by a fine vio-
lot red or purple color, which is common to nearly all of
them, and which is very different from the comparatively
dull red of the salts of roseo-cobalt.”"— Reacarches upon the
Ammonia-Cobalt Bases.

Professor Gibbs' explanation of the action of ammonia on
a protoxide of cobalt may be briefly stated as follows : * The
protoxide is converted into sesquioxide of cobalt, which, at
the instant of its formation, unites with a certain number of
equivalents of ammonia, so as to form an integral portion.
The new base partakes, in some measure, of the properties
of the alkalies, the peculiar character of the salts of cobalt
being wanting.”

There are various other elements that form compounds
analogous to the ammonia-cobalt bases. For example, Claus
obtained ammenia-rhodium and ammonia-iridium, bases cor-
responding to roseo-cobalt, and, like this, triacid bases. Pro-
fessors Gibbs and Genth say : ** We have made many experi-
ment in this direction, without, as yet, interesting results.
Iron and manganese promised to afford similar classes of
compounds ; yet, in their behavior towards ammonis sod
oxygen, the proto-salts of these metals exhibit no analogy to
those of cobalt. With chromium, the case may be different ;
but we cannot as yet pronounce, with certainty, on this
point. Experiments with nickel failed entirely, and yielded
ammonisa salts of the protoxide.”

In regard to the precipitation of cobalt with potassium
nitrite, Dr. Fleitman says (American Chomist, November,
1875, page 193): *‘In the case when less than 1 part cobalt
in 100 parts nickel is present, the precipitation of the former
by K NO; is by no means accurate.” Professor Wolcott Gibbs
says, in regard to this subject: ““ The complete precipita-
tion requires 48 hours, and rarely succeeds, unless in expe-
rienced hands."—Chemical News, March 17, 1865, also Amer-
tean Journalof Science and Arts, January, 1865,

I have found, when the amount of cobalt is large, that 48
hours is not long enough. Yet this method of sepamting
cobalt from nickel is the one upon which very great stress is
laid by nearly all the writers on chemistry. It is the one
placed in the hands of beginners in the science of chemistry.
No one, however, seems to raise a cry of objection except
the poor tortured qualitative student, who finds, at the expi-
ration of the 48 hours, that something is wrong ; no yellow
precipitate has formed ; and even if a yellow pree has
formed, in the filtrate, when evaporated to dryness and the
residue tested in a borax bead, very frequently a beautiful
cobalt blue looms up, beautiful in itself, but most aggrava-
ting to behold at this stage of his expended patience!

o r— -
The French Exposition of 1878,

A law has has been passed by the French Legislature, do-
creeing the opening of an International Exposition in Parls,
on May 1, 1878, and the continuance of the same to October
31, of the same year. A commission has been appointed to
make preliminary preparations;and of this, a sub-committes
under M. Viollet-le-Duc, the celebrated Fronch architect,
was charged with the devising of a project for the grand
buildings. M. Viollet-le-Duc’s committee has reported as

follows :

* Your sub-commission thought that it was necessary to
have the covered space amount to 2,255,000 square 1 the
Champ de Mars, and that it was proper to adopt :
dispositions of the inclosure, forming a compact whole,
which might be easily divided off according to the nature of
the products exhibited in one direction and 1o the

nationality of the exhibitors in the other, a sort of Pytha.
gorean table, upon which, on following one direction, a

rango of similar products might be inspected, while on tak-

lng an opposite direction to the first the nationalities would
show their different merchandise. In the middle of M
vast building are to be saloons to receive an expo-
~ition of objects of art submitted by masters in every coun-
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ry, of models and of drawings of art more ospocinlly relat-
Ing to industry, and perhaps a retrospective exposition, Thix
priveipal bullding, which will oceupy the middls part of the
Clinmp de Mars, will be joined to the other bulldings of the
Tixposition, by means of a large covered gallery that will
cross the quays and the bridge of Jona at some distance
nhbnthomnnd. 50 18 to allow froo eirenlation to foot pas.
sengers and carriages to pass under it Thin gallery will be
bordered by wpaces reserved to oxhibitors whoko works haye
a mixed character, such us objocts fit for tonching, for libeu-
ries, and for typographers. "This vast gnlloey will yorve as
the conter, while bulldings, disposed in an smphitheator on
WO'TMm. will contain exhibitions of agriculture, horti-
culture, the training of domestic animaly, the products of
agriculture and mineral oxploitation, snd engines relating to
the navigation of rivers and seas.  These bulldings on the
Trocadoro will ocoupy n wurface covering 512,500 square fect,
with Intermoedinte courts und gardens, On the summit of
the Trocadero and in covered communieation with the gal-
lery, there will be n great ssloon erectod, able to hold 10,000
porsons, comprising the tribunes, and which will bo intended
for concerts, for testing the musical instraments, for public
réunions, nnd for the solemnities of the opening and the dis-
tribution of prizes, Botweon the Military School on one
side and the quay on the other and the buildings of the
Champ do Mars, gardens will be planted, and will contain
cafis and restaurants, none of which will be suffered to
oxist undor nny pretext within the inclosure itself of the
palace. The rectilinear disposition of the roofs in plan and
sootlon for the palace of the Champ de Mars will have the
sdvantage of making an coonomical structure, and of allow-
ing the buildings to be erected in haste and to be pulled

T —
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lom enn bo ehanged into another, in which it In required to ! straction is the same for all cases; so that, 16 the remainder
draw w elrole through s given polnt, and tangent to two given  of the wvxplanation, reference is made to Fig, 1.
olrelen,  Buppose this to be done, and draw thoe line, GHN, oy
tangent 1o the two suxilinry cireles; draw alwo the line, CBG, —— .I(g,'é,
through the conters of the auxilinry cireles, the loe, GEV, g oo ~
through the points of tangency of these elrclos with the re 4
quired olrele, the line, GAL, through the conter of the small
elrele, and the radiug, Be. Then, from the principles of
geometry, we obtain the relations :

GC GF GFxGE JLxGA /

UB Ge GexGE (UHp~ 4
From these conditions we can find & point, L, in the creum /
foreneo of the required circle, so that, if the cirele is drawn 1
through the points, L and A, and tapgeut to one of the aux.
lary cireles, it will also be tangent to the other; henee the
original problem can be reduced to the case in which it iy re- | ‘ \
quired to draw a cirele throngh two given points, snd tan. \
gont toa given eircle. Suppose the elrcle with radius, CF, is \
the given cirele, and that the required construction is made. \
Through the point of contact, F, draw tho straight lines,
LEN and AF; at N, draw o tangent, NM, to the given oirele, \
produce the line, LA, to its intersection with the tangont at
M;and from L, draw the tangent, LO, to the given cirele.

Then we will have the relations: S
LA LN > -~
I-;:::J—\\—b or LAX LM = LF X LN=(LO)} [ T LA A e

Having drawn the suxilisry circles, with radii BE, CF,
draw IH, tangent to both circles, and produce this tangent to
ity intersoction with a line, CBG, drawn through the centers
of the suxiliary circles. From G, the point of intersection,
draw o straight line through A, the smallest of the given

From these conditions, we ean find the point of interseetion,

down in the same way, as well a8 to be used afterwards for
other purposes, so that the sale of the materinls after the
close of the Exposition will be easy and profitable. These
constructions should be in iron, filled in with bricks and ma-
sonry. As to the buildings of the Trocadero, they could in
most cases bo built in timber, as also the gallery of commu-
nication. This gallery, well constructed, should be a fino
architectural work of an original aspect, particularly at its
passage over the bridge, where it could partly be arranged
with trusses, leaving the arches completely independent,
*“The beautiful ontlines of the Trocadero give us a reason
for erecting picturesque buildings, which will be crowned by
the grand saloon, from the top of the platform of which visi-

tors will enjoy a ravishing panorama.'

AN OLD PROBLEM,

In a recent lotter a correspondent asked for an explanation
of the method of drawing a circle tangent to any three given
circles. Intending to refer him to some good treatise on
practical geometry, we examined the principal ones, and
found that they contained no mention of this question. On
making further investigation, we ascertained that it was a
celebrated problem among the ancient geometers, and was

— -
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subsequently solved by Vieta, and later by Sir Isaac Newton.
It is contained in some foreign works on geometry, and a so-
Jution is given in Hutton's ** Mathematical Recreations,”
which seems, however, to be incorrect. It is probable,
therefore, that the solution is not generally accessible; and
as the problem is unusually interesting and instructive, we
luy it before our readers, in as simple a form as possible.
The problem itself may be of little importance, but the prin-
ciples upon which its solution depends are of general utility
in geometrical constructions,

I'he construction in gquestion is one of a class in which the
golution is best obtained by indirect methods, changing the
nature of the problem by successive stepsin order to simplify
i, As it is not at once evident what those steps should be,
it will be advantageous to make the supposition that the
problem hng been solved, and see if some conditions can be
obtained which may be fulfilled by construction. If guch
conditions can be discovered, it will, of course, be easy to
muke the required construction, It may bo added that this
method is of general application to all intricate geometrical
problems.

Referring to Fig. 1, the three given circles have their cen-
ters at A, B, ¢, with radii, Aa, B, Co. Suppose that D, the
center of the required tangont cirele, is known; it in ovident
that this will also be the center of u eirele with radius, DI,
passing through the center, A, of the smallest eirelo, and
tangent to two circles with centorsat B and ¢, and radii, B

T ) "
CF  Hence, by the use of these suxiliary circles, the prob

M, the point of tangency, N, and the point of contact, F, so
that the original problem is finally reduced to the simple one
of finding the center of a circle which shall pass through
three given points, A, L, F. The reader may find it profi-
table to verify the geometrical principles which have been
stated above. 'We now pass to the method of making the
construction, having shown the principles involved. All the
auxiliary constructions are given in the figure, except such
a simple one as the bisection of a line ; but it has not been
thought necessary to explain the methods of making them,
a8 they will be found in an elementary text book. The reader
will find it instructive to make the constructions as they are
detailed below,

We have given the three circles in full lines, with centers
at A, B, and C, Itis evident that the problem admits of
soveral solutions, as the tangent circle may touch the given
circles externally, internally, or some of them internally and
some externally, Several of these cases are illustrated in
Figs. 2, 8, and 4. In any case, the first thing to do is to
draw two auxilinry circles, whose centers are coincident
with the conters of the two larger circles, and whoso radii
are such that a circle drawn from the same center as the re-
quired tangent circle, and passing through the centor of the
smallest of the given circles, will be tangent to the auxili-
ary ciroles, In Fig. 1, where tho given circles touch the tan-
gent circle externally, the radii of the auxiliary circles are

of the smallest; and the method of drawing the auxiliary cir<

Fog c}._ &g
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cles for difforent cases is illustrated in the other figures, In
whatever mamor the tangent cirelo is drawn, aftor the anx.

circles, and prolong it indefinitely. Next find the length of
| HE, the side of a square whose area is to the area of the
square constructed upon GH as the line, GI, is to the line,
|GH. Then, considering GA to be one side of a rectangle
| whose area is equal to the square constructed upon HE, find
the other side, GL; and the point, L, 80 determined, will be
| n point of the circle whose center we wish to find. We have
| now reached that part of the problem in which it is required
to draw a circle through the points, L and A, and tangent to
| the circle whose radius is CF. Produace the line, LG, indef-
{initely; snd from L, draw & tangent, LO, to the given circle.
| Find LM, the second side of a rectangle of which LA is the
other side, and whose area is equal to the square constroc-
ted upon LO. From M, so determined, draw a tangent, MN,
to the given circle, and connect the point of tangency, N,
with the point, L. F, the point in which this last line cuts
the given circle, is the point of contact of the given and re-
quired circles ; so that it only remains to find D, the center
|of a circle passing through the points, A, L, and F.
l We have been greatly interested in bringing the above
problem to its present shape, in which it can be readily
|illustrated by a single figure, and many of our readers
may be equally interested in repeating the construction. It
will be necessary to use great care in all the steps, in order
to secure satisfactory results. As it is not improbable that
there are other solutions known to some of our readers, we
may add that we will be glad to hear from any of them who
think they can improve upon the method explained above.
- ———etr— -

Cleaning Sllver Watch Dials.
| Take about a teaspoonful of saltpeter and mix it with
about two dessert spoonfuls of finely powdered charcoal ;
willow coal is the best. Let these be ground together with
{a little water on a piece of slate, with the blade of a knife;
| then by the aid of & camel's hair pencil, spread & portion of
the mixture evenly over the surface of the dial, which
must then be laid on & piece of charcoal; and with a
blowpipe and the clear flame of a lamp or gas jet, it must
be made just red hot, and kept so till the wet powder has
ceased to fly about ; it must then be thrown from the char-
coal, hot as it is, into a mixture of sulphuric acid and water
(in the proportion of about one fluid ounce of acid to three
half pints of water); it will then have a snow-white appear-
ance, nnd must be washed with brush and soap in clean soft
water and put into fine sawdust, or, what is better, rose
wood ruspings, till quite dry.

the radii of the larger circles, each diminished by the radius |

New nn\:lnz l:-u-nmenl.
The Hartford Curve Seribe Company has recently exhibi-
ted to us an ingenious instrument for drawing curves and

| seroll ornaments, for use of designers, wood carvers, ete. It
| consists of an attachment to the ordinary compasses, in
I which is a small wheel, the periphery of which rests on the

puper in place of the pen or pencil point. So long as the
plane of the wheel is at right angles to its axis, it describes

| n complete circle when the compasses are turned ; but the

slightest inclination from that angle causes the line drawn
to curye out or in, according to the direction and degree in
which it is moved from the right angle. It isan efficient in-
strument for its purpose, and will be found & great help to
pattern makers and designers,  See advertisement on anoth-
or page,

The East River Bridge.

I'he question of continuing work on the East river bridge
will shortly be argued before the United States Cirouit
Court In this city. A lessee of one of the United States
bouded warehouses, situated on the river side above the
plors of the bridge, has presented a petition for an injune-
tien, restraining tho Mayors of New York and Brooklyn, the
bridge company, and others interested from building the

bridge ** over the East River at the hight of 185 feet above

moan high water, or at any other hight that shall obstruct,
impuir, or injuriously modify the nuvigation of said river.”
The petitioner declares that the structure would irreparably

illury circles are properly proportioned, the rest of the con.

injure Lis business,
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IMICAL AND MISOELLANEOUS INVENTIONS,
o ia———

; IMPROVED SCRAPER.
 Coupal 8. Anne, TIL, asignor to hlmsolf and Josoph
', Of same place.— While the seraper is bolog loaded, the han-

Beld in the ordinary position.  When tho serper Is to be

the handles nre raised, which causos the forwand edge of
bottom o cateh upon the gronnd, and, at the samo time, causes
to push back n eatoh plate which reloasos the rear edge of tho
bottom, and allows said bottom to revolve, disoharging the load.
As the bottom revolves, the handles are lowerod, which brings the
eatoh plate forwand to receive and hold the roar edge of the bot-
tom as It completes the half revolution, and, at the same time, the
forward parts of the side edgos of sald bottom are caught and held
hy spring catches

IMPROVED FRAME POR EXHINITING DRES GOODS

Tewis H. Springor, Claremont, Minn, —This s a base socket with
an upright standard, carrying a ourved cross boam with bent-up
ends. Tt is Intonded to be moved on the counter, and to be moved
to any part thereof, #0 as to shade and cxpose the goods to the best
possible advantage.

INPFROVED GLOVE FASTENER.

Willam Hasall, New York elty.—This consists of two plates,
hinged to oach other st thelr lower ends, slotted longitudinally,
and baving a ring passed through the sald slots.

IMPROVED COUPON CUTTER.

Salem M. Schafer, New York city.—This consists of a shoars with
angle blade contrived to cut two sides of a right angle at one and
the samo operation, whercby the coupons may thus be cut off the
bond In one operation, instead of two, as required In the use of
common shears.

IMPROVED AUTOMATIC FAN.

Ervin G. Gollner and Emfl Fretz, Dallas, Tex.—This consists of a
fan attached to the pendulum of a clock mechani The pendo-
fum Is provided with pawls, in combination with the scape wheel,
n such & manner_as to give a quick strong movement to the fan.

IMPROVED BRICK KILN,

John W. Brown, Milton, Vt.—The construction here s such that,
by fully opening flues, the molsture and steam can be quickly ex-
pelled, and then, by closing the sald flues less or more, the heat,dur-
{ng the proooss of burning, may be controlled as may be desired.

IMPROVED PLATFORM SCALE.

Austin W, Comstook, Mount Pleasant, lowa.—This is a new and
{ngenious mechanical doviee, which furnishes an apparatus casily
adjusted, strong, durable, and not lkely to got out of order. It is
not practicable to explain the construction without drawings.

IMPROVED SHEARS.

Henry Domburgh, Olmsteadville, N. Y.—This consists of a bar
for the support of the pivot, sustained on one of the biades outside
of she other blade, 50 that the pivot has a bearing at each end. The
strain Is thus applied in the middle, in such a manner that, in con-
noction with broad bearings, the blades are preventod from open=
ing laterally along the odges, as they do when the pivot goes
through one biade and screws into the other.

IMPROVED OIL TANK.,

John C. Chadwick, Baltimore, Md.—This invention relates to an
mproved construction of oll cans for grocersand other retallers of
ofl, which can Is adapted to reoelve the contents of one or more
barrols, and affords greater faollities for cleaning out the tank, by
reason of a hinged segmental cover upon the rear upper portion of
the can, and by reason also of the detachable character of the hood.

IMPROVED PENCIL ATTACHMENT TO SLATES.

William E. Thomas, Ford’s Store, Md.—This invention is a tube,
open at its ends, to receive the pencil, and hinged to a rod attached
1o one of the bars of the slate frame, which latter Is recessed to ao-
commodate the tube. When the pencil is required for use, the tube
is turned out of the recess, hut otherwise the pencil is retained in
the tube by reason of the ends of the latter abutting the end wall
of the rocess.

AUTOMATIC AIR VENT ATTACHMENT FOR BUNGS,

James Talley, Jr., Kansas City, Mo.—The Invention relates to an
automatio vent tube, having certain peculiarities of construction,
aod & bung provided with a recess or cavity in its top portion to
adapt It to protect the upper projecting end of the vent tube, the

two being permanently attached, thus forming o combined bung
and vent.

IMPROVED SHOE FASTENING.

John M. Cayce, Franklyn, Tenn.—This latchet Is formed essen-
tially of two metal plates, one of which is hook-shaped, to adapt
it 1o cateh up a button attached to the opposite flap,while the other
is pivoted to the hook, and o constructed that, when ndjusted in n
ourtain position, it will prevent the hook becoming accidentally
disengaged from the button.

IMI'ROVED PAPER JEWELRY,

Frederiok W, SBeldewitz, Baltimore, Md.—The obJoot of this in”
vention Is to provide u cheap form of Jewelry omwbloms and badgos
for temporury use, which, while presenting to tho eye all of the
appearance of the precious metuls, are of very cheap production,
It consists in ornamental devices embossed and stamped out from
thin, gilded paper, and provided with a pin fastenod in a fibrous
disk, which Is cemented to the back of the design.

IMPROVED METHOD OF ROASTING COFFEE,

Joseph I3, Underwood, Fayetteville, N. C.—Thoe objoot of thix {n-
vention i to improve the quality of roasted coffee, and 1o obvinte,
10 groat extent, tho loss In welght; and it consists in o method of
roasting coffoe, whereby the volatile products ave utilized by being
oconveyed to a closed communieating chamber for cooling the cof-
foe,wherein the sald flavoring and aromatio exhalations are restored
to the coffee as it 1s lod, and the roasted coffee preserved and
’r:ldcnd less suscoptible to the damaging effects of the atmos-

ore,

IMPROVED I'LUG TOBACCO BOX.

Benjamin F. Jagues, Potersburg, Va.—The box 18 80 constructed
A8 10 purmit the tobaceo plugs containoed thereln to be convenient~
Iy Inspocted without the nocessity of removing thom. The box Is
roctangular and preferably oblong in shape, having flanged sldes
and open ends, one of which Iatter Is hisged or remoyable. The to-
bRooo I8 exposed to view the whole length of the box, and also at

ta ends, and the cover may be readily removed to allow insertion
or removal of the tobaceo,

AFPARATUS FOR HEATING AND MIXING OLEAGINOUS SEEDS.

Willlam M. Force, Nowark, N.J.—~This{san apparatus for mixin
‘oloaginous seeds, so that the seods, crushed or otherwise, are lvmtt
orly heated, mixed, and tempored for the exprossion of the ofl.
Thoe invention consists of & serfes of spirally armngoed revolving
stirrer pipes that are supplied with steam from a contral upright

[JuNE 10, 1876.

Seientific American,
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IMPROVED TILLER HOLDER ATTACHMENT FOR VESSELS, IMPROVED DED LOUNOE
Willlam 1 Thomas, Ford's Store, Md,—In thix attachment a Willlnm E. Buser, Chillloothe, Ohlo.The lounge has a removable
singlo blook v fixed to the forwaed ond of the tier and a doublo | top and n hinged adjustable bottom, which Intter mny be ralsed op
Dlook noar Its middle, the shears fn the lntter belng situntod side | lowered will, o snfd bottom s supported vpon s hinges when
by slde, trnnsvorsely. On enoh side of the rudder, single blooks nre | ralsod to n horfzontal position, and the hiogos o fat whon the bot.
Inshed to staples on the dook. A rope attached to n staple, fixed to | tom fs lowered, The head of tho lounge s ulso hinged, and may be
the tiler, bolow the double blook, runs, sucocssively, through one | adjusted In posttion to corrospond with the bottom,
of the blooks on the deok, the double blook, (around the sheave on | IMPROVED HOT AR GLOBE AND SHADE HOLDER.
the same alde), the singlo blook at the forward ond of the tiller, the | AN 3 y: Bl "
double bloek ;l\rn“ml the apposito sheave), and the opposite blovo | Leandor K. Fish, Washington, D. C~Thisinvention I8 designed ts
’ sleat or | fmpart stondiness to the flame of argaod gas burners which are
on the deok ; Its ond, then passing forward, In :n-ln')lml:u " l".' ur [ uned with oxlindrionl ehimnoeys, and more partioularly to those iy
Mo on the tller, Dy turning a sob sorew In thoe blook on the for- O B . b
""“ end of the tillor, prossure fs applied to tho ropo and the ity | NO™ whioh ll'l: oxposod to denfts of alr, ms stroot Inmps and out.
! door Hghits, The Invention consista in the appllontion of an outer

fixed In any desired position,
IMPROVED NEE IIVE

Christophor Bllls, Lovel Land, &, C.—~The object of thi« invention
s mainly the production of a hive adapted for the applioation of
sotive and efficient means of preventing the myvages of the moth,
without, at the same time, destroying or injuring the bees. To this |
end, the hive is provided with a broad chamber or box, whioh hi
soparate and preferably detachable, and a perforatod metal plato is
appliod to an opening formed in the bottom board, The moth cgy |
or young worm is destroyed by pouring hot water between the con-
tiguous sides of the hive and the brood chamber, the perfornted
plate allowing the wator to esoape from the hive without drowning {
the bees, or otherwise Injuring them. The invention Hkewise em-
bodies certaln other foatures of construction and armngement of
parts whorehy advantages are attained In hiving, bhandling, and |
trunsporting bees,

PROCESS FOR SEPARATING WOOL FROM MIXED FAIRICS,

Dr. Josoph Wilking, Baltimore, Md.—This invention relates to an
{mproved process for sepamting wool fiber from its admixture with
cotton for the purpose of utilizing the wool mixed with cotton in
old mgs. The Improvement consists in the use with any of tln-‘I
sotive acids (80,, HCLand NO,) of chromio acid or any of its com- |
pounids, from which It may be liberated by the action of the other
acids, whioh chromio nold, by reason of its affinity for the albumen
of the wool, prevents the Injurious action of the more active aclds,
and, while permitting the elimination of the cotton by the well
known action of the actual acids, prevents tho bad effect= of the
same upon the wool.

IMPROVED BEER TAP.

George C. Drinen, Nrooklyn, N. Y.—The novel feature in this tap
consists in making the valye cylinder independent of the bush, and
removable without detaching the latter. This allows the barrel to
be casily cleansed.

IMPROVED ICE CREAM FREEZER.

David J. Rogers, Bardstown, Ky.—This invention consists of a
handle with three boles to fit over the square end of the dasher
shaft. When the latter is inserted into the hole nearest to the
middie of the handle, a projection on the latter strikes upon a pro-
Jection on the upright sleeve of the can cover, and prevents the
dashoer from revolving independently of the can, which does not
happen when the end of the shaft fits in either of the other holes,
On the edge of the can cover is a curved catch, which, in conjunc-
tion with a hinged stop on the cross bar of the tub for the freezing
material, allows the can to rotate but in one direction.
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NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED DEVICE FOR GREASING AXLES,

Alfred G, Curtls, Ottawa, I1L.—This Invention relates to an im-
proved construction of dovices forlubrieating the skein of vehicle
nxles, and it consists in o Nlling tube and a plunger fitting therein,
whioh, together, are employed for charging n longitudinal reser-
voir in the skein with groase, the said reservoir running the entire
length of the skein and opening through a slot upon the surface of
the skein, by means of which construction the axle Is rendered
self-greasing until the resorvoir Is exhausted. The latter may be
rofilled without taking off the wheel.

IMPROVED FOUR-WHEELED VEHNICLE.

Willlam Buckeridge, Port Huron, Mich.—This {nvention i8 an
improvement in the class of four-wheeled vehicles provided with a
jointed reach to facilitate turning within narrow limits. The front
and rear axles are connected by a jointed reach without the ald of
any supplementary device, and the body of the wagon is pivoted
to the front axle, and supported on the rear axle by means of fric-
tion rollers, so that it moves freely thereon whenever the wagon s
turned to the right or left,

IMPROVED ARCH BAR FOR FIRE PLACES.

Isane McCown Wickersham, Harrodsburg, Ky.—The ordinary
support for the brick arch of chimney fire places is a flat iron bar,
made either straight or slightly curved. The chief objection to
this—apart from the total lack of ornamental design or configura-
tion-Iis the lability of obstruction to the passage of smoke by rea-
son of the thickness of the brick arch or wall resting on the bar.
To obviate this objection, and also secure certain other advan-
tages, the inventor employs an arch bar formed of a vertical front
plate, having a horlzontal top flange to support the brick wall,
and of n back plate, projecting upward and inward from the
lower edge of the front plate, at an angle of about 45°, for the pur-
poso of directing the smoke.

o e AN cdnd L s 8
NEW HOUSEHOLD INVENTIONS.

IMPROVED WASHBOARD,

John 8, Washburn, Jersey City, N. J.—This consists of n series of
round bars, around which a strip of wood is passed and fastened,
The strip being bent upon & curve will not be linble to break or
orack, and thus will not cut nor tear the clothes.

IMIPROVED HANGING SHELVES,

Richard St. Leger Brodrick Chinnery, Kankakee, 11l.—These are
80 constructed that they may be lengthened and shortened to nd-
Just it to the breadth of the place where they are to be hung.

IMPROVED CHHAIR AND LOUNGE,

Jumes W, Barnes, Novasota, Toxos.—This invention relates so
cortain lmprovemonts In invalid chalrs, deslgned more partioularly
for porsons affioted with pulmonary affections and with weakness
or ourvature of the spine. It consists mainly In the attachments to
and adjustments for tho back of a chair; the first of which consists
of adjustible and detachable and horn-shapod supports, which are
adapted to fit beneath the armpits and sustain the weight of the
patient, and the second of which consists In the adjustment of the
back of the chair to facllitate the getting outof and into the same.

IMPROVED STOVE KNOB,

Ralph Strickland, Albany, N. Y.~This invention consists of a
knob made of asholl of thin metal filled with plaster of Paris or
other sultable non-conduoting material. The shell is in two parts,
8 body and a cap, through both of which a scrow passes centrally,
serving to attach the cap to the body, and the knob to the stove

door, by means of a nut on the inside of the latter.

globe or eylindeloal ohimnoy to the chimney proper, which outer
globe s drawn Inward at the bottom to form, with Its holding de-

viee, a closod hot-alr chamber around the chimney proper, so that
the alr which feeds the flamo Is compelled to pass down the annug-
Inr space between the two chimnoys, or the chimney proper and

the globe, before It reaches the flame, whoreby the alr is fod to the
flame hot, whioh Is an adyantage, and the flame s completely pro-
tootedd from fllokering or blowing-out even, even when exposed to

o honvy wind. The Invention also furthor consists in the ol plog
[ dovioo for holding on the outer globe or chimney with an alrtight
connection, and also In the construotion and armngemont of a

shade holder attached to the same globe-holding devices.
IMPROVED SHUTTER FASTENER.

Joshua E. Brooks, Baltimore, Md.—This invention consists of two
tumbler Intohes in o metallio box inserted In the window sill, and
which are pressed by pivoted springs against a spear-headed catoh,
fixed to the shutter, Tho tumbler latches are connected by & rod
which pivots In opposite ends of each. The tumbler latehes are ro-
leasod from the spear-headed catoh by the ald of a handle which
passos up from one of the latches, through a curved slot in the me.
tallie box.

STOPPER FOR WAKIH BASIN OVERFLOW OFENINGS.

Bara Wobb, Now York clty.—This is a plate provided with a num.
bor of small projections to enter the holes In the overflow opening
In the side of the wash basin, The objoct is to prevent the outflow
of sower gus at that point.
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NEW AGRICULTURAL INVENTIONS.
IMPROVED CLOD CRUSHER.

John M. Crockett, Dallas, Texas.—This implement consists of two
sories of flat paraliel bars, which are curved or bent twice, and at-
tachod at their ends to the same cross bars. The bends of the bars
of one series are at such points as bring them out of alignment
with those of the others; and henoe, when a clod escapes belng
crushed by a bar of one serfes, it will ordinarily pass laterally un.
der the next bar, and thus be subjected a second time to a crushing
action. The clods are thus broken up, and the land leveled. The
implement is light, cheap, strong, duruble, and effective.

NEW MECHANICAL AND ENGINEERING INVENTIONS.
IMPROVED PERPETUAL AUTOMATIC CALENDAR ATTACHMENT

FOR TIME FPIECES,

Miner H. Paddock, Bast Clarkson, N. Y.~The calendar, with its
attachment, is arranged for the days, woeks, and months, with in-
dicating hands for each, and, while being practically automatic, is
also perpetunl : that s to say, the mechanismn Is such as to compen-
sate for the brregular number of days occurring in the different
months, by a system of skipping, whereby a single day wheel of 31
subdivisions is made to indicate, successively and in proper order,
the different number of days (28, 30, or 31) as they occur in the suo-
oesslve months of the year.

IMPROVED WATER COIL STEAM GENERATOR.

Benjamin 8. Benson, Baltimore, Md.—This invention relates to
a novel construction of steam generator adapted to be also used as
a boller. Itbelongs to that class of generators in which a eylin.
drical coll of pipes is employed above a furnace or heating cham-
ber, to generate the steam ; and it consists in the construction and
arrangement of the colls, which are made to project at one polnt
beyond the containing shell, and are provided, upon the outside of
the shell, with peculiarly constructed elbow joints, which permit
the ready removal of the deflector or worn-out sections of the cofl,
and also give easy nocoess to the pipes for cleaning out the same.
The invention also consists in the peculiar construction and ar-
rangement with the colls of a thermostat or automatio relief cham-
ber for the surplus water not evaporated by the generator.

SPRING POWER AND TREADLE FOR SEWING MACHINES.

Jumes H. Morley, Holyoke, Mass.—This s a combioation of foot
power and spring power. One of the treadles works the machine
directly, and the other is connected to the spring power for wind-
fng it up.

IMPROVED ROTARY ENGINE.

John R. Peters, Dover, N. J.—This consists of plain flanges at-
tached to the hub and extending out as far as the pistons move,
with stationary packing rings pressing on the edges of tho fanges
and against the case. This is claimed to prevent the mdial end
wear of the pistons by the paoking rings and the loss of steam
through the necessary clearance between the Inslde edgoes of the
olroumference of the flanges and the case. The {nyention also
consists of compound pistons, consisting of two or more plates in
cach groove in tho hub, the ends and tops of which may be so
formed as to prevent serrated edges, and constitute with con-
densed steam what is called water packing.

IMPROVED ROLLER GAGE FOR SAWMILLS,

Aaron Reppard, Sayvannah, Ga.—An adjustable roller gulde Is
omployed, on the side of which the boards are cut, with a shifting
lover and a seale for sotting it for boards of any thickness. Sald
rollor is located just in advance of tho saw, £o that, by setting the
log ngainst it, every bonrd will be gaged exnotly alike as to thiok-
ness. The roller gago 8 mounted in a bracket, which siides on the
bed plece, and the lever s connocted to it by s link, and to the bed
plece by a bracket.,

IMPROVED TYFE WRITER. .

Philander Deming, Albany, N. Y.—Tho object of this invention s
to so improve the type writor that it may be madoavailable fo an of-
footive manner for short hand reporting, and that tho W““
same In copying common writing may bo Ao tni o
The Mwention consists of a double 1 connection
the rack bar of the carriage of the printing cylinder, the
ment being operated by an anvil and key, that may be bro
conneotion with the space key. A

BOILER FEED WATER HEATER AND REGULATOR

a couplo of

Frank W. Keys, Now York city.—This consists of &
tanks, with water supply and botler conneotions, and with
mechanism, by which they mM%ﬁ 3
fll. They are In communication with the | )
balanced. The Invention also consists of 8
tion with the two first-mentioned, to recelvo the water heton
ters the others, and also to receive the exhaust steam for




~ Buginess and Bersonal,

Charge for Insertion under this head {s One Dol-
Lino for each tnsertion. If the Notice cr-
Four Lines, One Dollar and a Half per Line

Agrlonltural Tmplements and Industeial Machin-

ery | an:'onundnommlo Use, R Allon & Co. N.Y,
For Bolt Forging Muohines and Power Hum-

mers, address 8, C, %mlm & Co,, Munomm. N. ‘lllm
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For best Bolt Cuttor, at greatly reduced pri ;
Mddress 1. B, Brown & Co., New Haven, Conn, © o

Diamond Tools—J, Dickingon, 04 Nussau 8¢, N, Y
Templos and Ofleans. Draper, Hopodalo, Moss
Hund Fire Engines, Lift and Forco Pumps for

fire and all other purposes. Address Rumsey & Co.,
Soncea Falls, N. Y., U, 8, A,

Soo Boult's Paneling, Moulding, and Dovotulling
Muchine at Centennial, B. 885, Send for pamplilet and

Owners of Stoam Englnes—We gunr 25 por
oont oxtra powor or an equal saving lg“l'uol. by tvpb]::l
m! Tansom Syphion Condenser, T, Sault, Consulting
h;;noor. General Agont, New Haven, Conn.

ForSale or Royalty—Cotton Stalk Puller, patont-
el ;prll 1. Addrcus T. P, 0'Connell, fan Antonto, Tex.

ubbor Hydrant Hose, Hoso Pipes and Cou
lngs, best quality. Send for Prices mulloy. Pml;
& Co,, Plttburgh, Pa,

WI%'M-BImuuon ns Supt, or Foroman of Ma-
ehino Works or 8hop, by Muohinist of 2 years' oxperi-

sample of work, B. C, Mach'y Co., Battlo Creok, Mich,

R. R, will find directions for tempering rock
«reills on p. 202, vol 8L—R. N. will find diroctions
for caloulnting the strength of bollers on pp. 110,
165, vol. 28.—J. 0. N will find a deseription of the

enca: Addross Maohintst, .0, Box 8%, Chlcop Mass.

“Dond Stroke" Powor Hammers—rocently great-
1y Improved, Inoreasing cost over 10 por oont, Prices re-
duced over 20 por cont.  Huall & Belden Co,, Danbury,Ot.

Driving Helts mudo to order, to nccomplish work
roquired. Sond fall particulars for pricesto C, W, Arny,
148 North Third St.. Philadelphin, Pa,

Powor & Foot Prosses & all Fruit-ean Tools. Fer-
racute Wka, , Bridgoton, N.J, & C. 27, Moly. Hall,Cent'l.

Johnson's Universal Latho Chuck—Awarded the
highest Promium by the Franklin Institute of Phila., for
** Durability, Firmnoss, and adaptation to varlety of
work,'* Lambertville Iron Works, Lambortyille, N. J.

Motallie Lettors and Figures to put on Patterns
of Castings, all slzes, H, W, Knlght, Seneca Falls, N.Y.

Wanted—A moans of Watorproofing Manilla Pa-
per at 0 0Oost not exceeding 2 ordcents n 1b. Address
Chas, It. Chute, Minneapolls, Minn,

Wea beg to call the attention of our readers to the
advertisement of Geo, W, Read & Co,, No, 200 Lewls St.,
where the largest assortmont of Rare and Fancy Woods
for amatour workers s constantly to be found.

Safety nnd Economy-—Eelipse Scotional Steam
Boller. First Class roferences, Lambertville Iron Works,
Lambertville, N. J,

Woman's Shoes—Patont for Sale, either whole
or State Rights, Address C. Stockel, 140 Allen St., N.Y.,

To Umbrelln & Pamsol Makers—Improvement
In Handles for Sale, Address N. P, Fassett, Elmira,N.Y.

Water Wolls—Wanted descrlptive eirgulars, best
apparatus for boring or driving, and best turmy to agent,
W. P, 1407 Ripley St,, Duvenport, Towa,

EBngine Bullders and Mill Furnishers, send Cir-
culars or Card to Benson Brothers, Centralln, 111,

For Sale—385 (n. 1046 ft. Latho, $400; 18 In. 10 ft. do.,
$125; 15 In. 8 £t,, $100; 19X in. 7 ft, Stover do., $215;9 ft.
Planer, $400; 6 ft, Planer, £25; 12 In. Slotter, $300; Pro-
nling Machine, $250, Shearman, 46 Cortlandt 8t., N. Y.

Lawn Mowers for Hand, Pony, or Horse—Prices
reduced, Largest stock (o the city, A. B, Cohu, 197

Water St,, New York,

Wanted—25,000 1bs, 2nd hand lght T rall. E. B,
Secley, Bowling Groen, Ky,

For Sale—Complete outfit of machinery for the
manufacture of cotton waste, cost §2,200, Price $700.
Forsaith & Co., Manchester, N, H,

For Sale—24 in. x24 ft. Lathe, with Chuck; two
181in. Lathes ; one 7 ft.x234 in. Planer; two 8 {n. Shapers.
E. P. Bullard, 48 Beekman St., New York.

The Photo-Engraving Co. have been obliged to
remove from 62 Cortlandt St. to s larger bullding at 67
Park Place. Thelr Rellef Plates for Newspaper, Book,
and Catalogue Iustrations are rapidly taking the plsce
of Wood Cuts and are unsurpassed. See sdvertisement
in another column of this paper.

For the best Patent Self-Opening Gates for Car-
ringes, {n any Style of Wood or Iron, sddress Cottom &
Ca., Dayton, Ohlo.

400 Machines, new and 24 hand, at low prices,
fally described In our printed list No. 6. Send stamp,
stating Just what you want, Forsaith & Co., Manches-
ter, N. M.

Split-Pulleys and Split-Collars of same price,
strength, and appearance as Whole-Pulleys and Whole-
Collars. Yocom & Son, Drinker St., below 147 North
8 d §t., Pulladelphia, ¥,

The Bastot Magnetic Engine for running Sewing
Maclines, Lathes, Pumps, Organs, or any lght Machin-
ury, 122 to 3 horse power. Agents wanted. Address
with stamp, 1,113 Ch tst., Pliladelphia, Pa.

The French Flles of Limet & Co. have the en-
dorsoment of many of the leading machine makers of
America. Notice samples in Machinery Hall, French De-
partment, Contennlal Exposition. Howmer Foot & Co.,
Hole Agonts, 22 Platt St., New York.

First cluss Amoskeag Steam Fire Eongine for
Sale, 24 hand, §1,20, Forsalth & Co,, Manchester, N H.,

Trade Murks in England.—By a recent nmend-
mont of the Eoglish laws respecting Trade Marks, clti-
zonus of the Unlted States may obtain protection in
Great Britaln as rosdily as In this country, and at about
the same cont, All Lhe nocessary papers prepared at
this Omee. Yor furthor Information sddress Munn &
Co., 87 Park How, New York elty,

Shingles and Heading Sawing Machine. See ad- |

vortisement of Trevor & Co., Lookport, N. Y,

For Sulo—Sturtovant No, 7 Hot Blast Apparentus,
0, Forsalth & Co,, Manchonter, N.H,

Solld Bmory Vuloanite Wheels—The Solid Orlg-
ual Ewory Whoevl=other kinds hnitations and inferior.
Coutlon,—Our uame W stampoed In full on sl our best
Htandard Beltiog, Packiog, soad Hose. Buy that only.
The boat s the ohicapest, Now York Heltng and Pack-
Ik Company, 7 and 8 Park low, Now York,

Stool Costings, from one 1b, to five thousand 1hs,
Loyaluable for strength and durahility, Clreulars froe,
Pittaburgh Steel Casting Co., Plttsburgh, Pa.

For best Prosscs, Dies, and Fralt Can Tools, Dliss
& Willlams, oor. of Plymouth and Jay, Brooklyn, N, Y,

For Solld Wrought-dron Hewis, cte., sco adyer-
tsement, Addross Unlon froo Mills, Plusbargh, Pa.,
for Hthograph, &¢,

Hotohklse & Ball, Moriden, Conn,, Foundrymen
and workers of shivot metal. Fine Gray Iron Castings
1o order, Job waork sollelted,

Vor Solld Bmoery Wheols und Machinery, send to
the Unton Stoue Co., Boston, Mass, , for clrealar.

Vor Sale—2 Hunpoman Hund Fire Engines with
Hose Curringe,second band, b In, eylinder, 15 (o, stroke,
Price, vaoli, $426, Yorsulth & Co,, Manchester, N. H.,

Hydruulio Prossos and Jucks, new and socond
pand. Lathos aod Meohinery for PFolishing and Butfing
Metaly, E, Lyou, 410 Graud Btreot, New York.

Bploniog Rings of a Superior Quality,
yille Spluniug Wog Co., Whitinsyille, Mass,

Whitins-

!
|

P tor for rullway trains on p. 271, vol.
83.—~R. N. will find a recipe for lemon sugnr on p,
878, vol. 80.—B. & S, W. C. J,, F. H. 8, M. F,, H. D,
and others, who ask us to recommend books on In-
dustrial and sclentific subjects, should address the
booksollers who advertise in our columns, ull of
whom are trustworthy firms, for catalogues.

(1) A. C. H. asks: What is the best ce-
ment to resist the action of bisulphide of carbon?
A. One of the best cements for this purpose Is o
gsolution of glue in warm dilute glycerin.

(2) F. B. says: Our schoolhouse is 80 x 50
feot on the ground, with only one tloor. The
ground is clayey and hard to drain. The frost
rulses i€ very badly. Isit practicable to set it on
iron posts in such a way that the frost will not
move it? A. Under each post of the building,
place a timber post of good size, extending (nto
the ground about five feet, and foot it upon the
middle of & mudsill, of the same size and cight
feet long, laid horizontally. Secure the foot of
the postto thesill by aniron clevis bolted through
the post, and provide a timber brace upon either
side, from the post to the end of the mudsill. In
filling in the trench, let the filling around the post
be of large stone. If youare willing to take still
greater precautions, you can lay another mudsill,
at right angles to the one above described, to each
post, and brace it in the same manner.

(3) E. P. R. says: Ihave a roof 16 x 24
feet, with a pitch of 3 feet, covered with shingles.
1t leaks badly. Is there anything that can be ap-
plied so theshingles that will makea perfect roof?
A. The roof (about 134 inches to the foot) is too
flat. Elevate it so as to give a pitch of 6 inches to
the foot, and then ordinary repairs will make it
tight.

(4) B. J. M says: I want something to
elevate as much as 136 tuns freight about 20 feet,
that one man can handle. A. A differcntial pul-
ley block and chain will answer your purpose.
They may be obtained from any machinists® sup-
plies store.

(5) A. P. McC. asks: How can we ventilate
our schbolhouse? It is heated by steamn through
colls of pipe around the sides of rooms. The
building is of brick;and there are 2) rooms, each
about 30x80 feet. A. Without plans of your build-
ing we cannot answer you specifically ; but we
would suggest generally the introduction of fresh
air upon the coils of heating pipe, in such & man-
ner as not to create drafts, and itsdischarge at the
celling on the opposite side of the room.

(6) G.J. B. says: A roof leaks; it is of
galvanized iron, and has been on several years.
When I purchased the house, I was advised to
cover the fron with two or three coats of a mix-
ture of coal tar, Portland cement, and lime, and
did so, at a cost of $5. 1 find, however, that the
coment and lime get wushed away, and that the

| eure Is only partial. Thelron Is very good except

{n spots. How can these leaks bestopped 7 Al
The iron i probably in large sheets, without the
proper allowance for contraction and expansion
and this bas opened the Joints.
should be able to scrape sll those places bare and
clean and solder them tight, If the fron s not too
much rusted away. In this way it might be made
to serve a year or two; but the best Job would be
to put on & new tin roof In smull sheots.

(1) H. usks: 1. If the Rumford method
cannot be applied to show how much more light Is
concentrated upon 8 given surface by a concave
reflector placed behind an artificial light than
would be received from the same light at the same
distance without the reflector, then by what pro-
cess can the question be determined? A The
best way to find the utilizing power of conoave
mirrors is fisst to determine the loss of lght by

‘r.-llc«llnu of the material of which the mirror s

made, thon its size, its curvature, and the surface
gootion of the bundle of parullel mys. 2 Is the
following n correct rule to ascertuin what propor-
tion of Ught from s spherical source (& round
charcoul sot nglow, for fnstanco) will fall upon »
pago of o glvensizo 7 “Compute the surface mons-
vrement of w sphero whose dinmeter is twioe the
Atatance of the pugo from the tlame, and the pro-
portion which a page of o glven slzo bears to the
entire surfuce of tho sphoero will be the proportion
of the whole nmount of lght falling upon the
poge, provided the page s hold ot right nnglos
to the rays of Hght ' IF the rule bs as statod, to
what extent should it bo modified whan applied to
aflat lame? A, The vule Is corroot, and nood not
bo modifed for fat tames, ns suoh fames glve tho
same amount of Hght in all directions, olther from
the wdges or from the ot surface: Hamos bolng
perfootly trunsparent for the Hght of othor fumes,
and every part of @ flamo transparont for overy
other part of tho same,

(8) H. nsks: 1. With two lamps, which are
proved by the Rumford or any like method to
cmit equul guantities of Hght, 55 0 bualy for a tost,
can the Rumford method bo appliod to test the

utilizing power of coneave miveors by placing one

of the Inmps before o coneave mirror, In {ts prin-
olpal foous, nnd thon varying tho distance of the
two lghts from the sereen untfl the shadows nro
sonulbly equal in density? A, Tho method pro-
posed could not give correct results, ns the refloc-
ton from u concave mirror Introduces complox
olreumstances, which make the comparison with
nalmple lnmp impracticable. 2. Will the law of
Inverse squares apply to determining how many
lumps, nt the sume distance, would be required to
oqual the amount of light thrown upon the sereen
by tho lnmp placed before the roflector? A. As
HOON W4 you pluce the Ughts (n the foous of n con-
Onvo mirror, you make the reflected rays parallel,
nnd the law of inverse squares (8 no more applica-
ble, bolng based on the divergeneo of rays from
point. 4 Wil o test with the Mghts at any
distance from the kereen indieate with accurncy
tho relative utilizing power of the reflector, no
matter what the distances? A, In order to deter-
mine correctly tho relative utilizing power of re-
flooting surfaces, the only correct method 8 to
uso plane rofloctors. 4. Can the photometric
mothod be applied to mako the same tests? A,
The ordinary photomoetrio method is the best for

the tests fn question, provided concave reflectors
nro exoluded,

) J. G, C.oarks: 1, Is any form of gal-
vanfe bartery patentablo ¥ A, Yos, any new and
useful form. 2. Can earbon plates for battories be
mude out of plumbngo? A. Yes. 8, Which f4the
best of all wood for Insulation? A, The driest
wood I8 the best. 4. Wil olling or polishing fm-
palr (s Insulating propertios? A. No.

(10) L . T. asks: 1. Does the conducting
power of o lightning rod depend on its surface or
the area of its cross seotion 7 A, Tholattor. 2. Is
there any gain in Increasing the conduoting power
of a rod, without Incrensing the oumber of
points? A. Yos, up to n cortain point, 3, Ts cop-
per any cheapor for lightning rods than Iron ?
A. No. 4. Why are fron wires so oxtensively
used for telegraph lines? A, Because they are
stronger.

(11) J. F. A, says: Please let me know the
best method of case hardening thin steel plates so
that they will not erack, twist, or bend in harden-
ing. A. Cool them off between two flat gratings
of cast fron, having small surfaces of contact.

(12) G. W. C. says: I was running a loco-
motive engine, when the firebox gave way. She
had a solid gage of water in the boiler; but
the crown and flue sheets sprang from the sides,
and her flues were collapsed. She was carrying
135 1bs. pressureat the time. She had been known
to stand on & grade for twenty minutes at a time
before; and she would show water at the bottom
cock, with a good injector at work all the time. I
contend that the water getting low so often weak-
ened the boiler, which, carrying a heavy pressure
of steam, could not stand any longer. I also
think that, if she had not been running at the
time, the boiler would have exploded ; but asshe
was pulling a train, a strong draft passed through
the flues and helped to resist the pressure of steam.
A. The boiler was, no doubt, weakened from the
wide range of temperature, and therefore of ex-
pansion and contraction, which necessarily fol-
lows from letting the water get so low as to re-
quire to stand still on the road to fill up. Under
such conditions, the destruction of the strength
of the boiler is very rapid. Your idea asto the
draft through the flues resisting the pressure is
CITONEOus.

(13) J. M. M. says: | turned a paper cal n-
der roll so that it ran perfectly true. 1 then ap-
plied an cmery wheel to finish with; but before
the wheel had gone across the face of the roll, the
roll ran out of true about 2 inch. The lathe
center ran true, the wheel post was firm, and
everything else about the lathe was right. Why
did the roll run out? My theory is that, In press-
ing the roll, the shaft was sprung ; and in turning
the paper off, the shaft sprung back, thus throw-
ing the roll out of true. A. Your theory is proba-

A good roofer !

bly a correct one.

| (1) H K. S. asks: 1. Would even a good
| ightning rod contain one of the heavier charges
1 of lightning, such as would shiver & good sized
| tree to pleces? AL Yes 2. What would you con-
; sideragood rod? A, An lron rod half an inch in
diameter,
i (15) P. C. €. axks: | have a rotary stoam
Lengino running at 4,000 revolutions per minute.
| The plston Is 1x14 Inches, T hold 100 Lbs, prossure
on piston of engine. How many horse power has
this engine ¥ A. The horse power of rotary on-
gives varies too much to admit of caloulation, a
romnrk whioh applies equally to consumption of
steam, nnd honeo to size of boller,

(16) K. D, W. says: Wo are having some
| trouble in making s quirter twist belt run. We
| have been runniog a 6 inoh rubber belt whioh ran
all Fight; but now we wish to ohange to a @ lnch
leathor bolt, which will not run anywhore with
the pulleys fn the same position as the rubber
belt. Is the trouble with the shafting? A, Since
your vubber bolt mn properly, the shafts must bo
right; henoe a wider leather belt will remove your
dioulty,

(17) L. 1. 8. says: [ have had lightniog
rode plcod on my house this spring, but am
donbtful if thoy have been properly put oo or
not. They nee mlvanizod, aroe run up about four
fout nbove the ohlmneys, one on cach end of the
housey, and run slong the ridge of the roof, Join-
tng I the center, thenee lown the roof on Lo u
ek kltohon, when another brunch Joins on from
the kitohon oblmney,and all run down toabout 446
feot in the ground, which the person who put
thom up says 18 sufficlont, as the ground Is
only about 8 or 10 foot above the level of Lake St,
Louls, I would lke to know If it is propor to
have the rods laid on to tho shingles, us has boen

done, and mwerely fastonod on with tnoks and steips
of 2lne. 184 gulvanized conductor ad good us o

| 43 not to tear the wood? A.A flat cutter made with

s

—

— ——

coppor ono? A, Iron has only about one fAifth tho
conducting power of copper. The valuo of tho
rod dopends upon 1t &lze,  If It has o dinmetor of
balf an fnoh, 1t will poswer, Thero ought to be
sevornl conductors londing Into tho carth, Four
and a balf feet Is not sufliolent forn ground. You
should dig down untll you reach water, then dig
sovernl lnternl trenchies, say 10 foot in length, Iny
down In them fron bars or rods, the lnrger the bet-
ter, and conneet all your rods to thom.  Your rods
ghould be welded togother so as to leave no bad
Joints,  There 18 no objection to nalling the rods
to the woodwork or shingles.

(18) F. K. N. says: Has not atmospheric
electricity small quantity with great intensity?
A. Atmospheric electricity may possess both
great quantity and great Intensity.

(19) L. V. R. says: In No, 17, vol. 1,of your
SuprLemesT I noticed an article in relation to the
inerease of the spark of an induction coll. Ihave
o very fine six inch cofl made mostly from Instruc-
tions which you have from time to time published
in the SciesTIFIC AMERICAN, and upon which I
tried the following experiment without any re-
sult: I attached one end of u copper wire to the
streot water pipes, and the other to one of the sec-
ondary poles of the coil ; and the spark remained
In evory respect as before. Judging from the ar-
ticle ubove referred to, Ishould have obtained a
lengthening nnd strengthening of the spark. Did
I work corrootly or not? A. Youshould touch
the two ends of your Induction coll wires together
1o get o spark.

(20) W, D, E. nsks: 1. How powerful a
battory would it require to light 100 gas jets at an
nvornge distance of 100 feot from the battery ?
A. Use 100 cells of the gravity battery, or 76 cells
Leclanché, 2. What would be the origioal costof
battery, and what the cost of keeping In opern-
tlon? A, The cost would be nbout $150. The cost
of maintenance would be small

(21) A. N. H. says: I have erected a private
telegraph line (stove pipe wire, painted and well
insulated) 800 feot in length, having & sounder and
relay at ench extremity, and wish to connect an-
other set about midway, without lecal battery. 1
have applied five cells of Daniell’s battery at one
end of line, and one cell Watt's battery (electro-
plating) at the other: but I do not get as strong &
current to operate instruments as [ desire. How
many cells should operate said line? A. A greater
number of eells will be required to work aline 50
feet In length if the earth is used for a return than
if & wire is used to complete the circuit. 2. If I
place different kinds of batteries in the circuit,
having unequal dynamical power, will they not
unitedly give a steady electrical force, in what-
ever juxtaposition the cells are placed in line of
battery, provided the anodes and cathodes are
properly armanged? A. You can use different
kinds of battery cells upon one wire without dif-
ficulty. 3. Please give a definite idea of one ohm
of electrical resistance, or actual power of said
unit of measure. A. An ohm {2 equal to the elec-
trical resistance of about 40 feet of the best qual-
ity of No. 8 fron wire.

122) J. R. C. says: [ have read of a tele-
graph by which it is possible to send and receive
two messages at the same time,over the same wire,
without either message interfering with the other.
Can you help me 1o find out the particulars of the
experiments above referred to? A, The Western
Union Company are extensively using apparatus
by which four messages are simultanecusly trans-
mitted over one wire. See p. 151, vol. 38

(28) G. L. B. asks: What can I put ona
brass plate so that the fingers and the damp alr
will not tarnish it ? A. Try lacquer.

(24) C. S. P. asks: What shape of station
ary cutter should I use to turn wood fn a lathe, so

8 lip on the top face, with & keen edge, will answer
FOUT purpose.

(25) G. A. M. asks: Can aperson in a very
doep well sce stars (n the daytime? A, Yes, if
the atmosphere Is clear. 2 If so, why? A. Be-
cause the light reflected from the surrounding
objoots on the earth is cut off, and there i not
Hght enough reflected from a column of clear alr,
of the sizo of the well,to obliterate the light of the
lurger stars.

On Thursday in Ameries, what day st in Bu-
rope? A, It will bo Thursday also, at any tme
before about 8 o'clock P. M., Washington oivil
time. The day obhanges at every place at mid-
night.

(26) J. B. says: | cannot give my crayon
drawings a fine Anish, and wish to know what pa-
por is hest. A, Wo bellove your trouble is in the
paper. To make smooth drawings, the paper
should have a close body with a very fine tooth.,
Bold effocts (to be examined only st a distanoe)
may be made on the coanser paper.

(27) V. M. D. asks: Is cow hair used for
any purposes other than for plaster? A. Yes; it
s mado up nto clo ths

(28) A, L. L. says: 1. What is gelatin of
which magnetio fish aro made? A, Itis refined
glue. 2, What Is the process by which the fish are
made? A, By stamping from sheets that have
already been rolled to the proper thickness.

(29) J. F, &J. G. say: What causes hair to
turn gray In young persons? A, It may be con-
genltal or acoldental, depending upon some con-
stitutional pecalfarity fu the orgunizstion of the
{ndividual ; causes which buve beon observed to
produce (taro mental emotion, disease,nnd njurios.
Grief and torror have beon known to enuse it, vas
rying in time from s few hours to yeurs, Blchat
suys: “The differont passions of the mind bave &
remarkablo infuence over the internul stracture
of tho hair; often, In o short period of thmoe,
grief effeots ohangos In s volow

bleaching the
balr, probubly by menns of sbsorption of the falds
contuined in Ita tissuos'" The treatment s o re-
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f : What will make a
asition, such as 1s used for making
uments, which can be worked at the
n ordinary fire? A, We belleve tho ma-
hat have beon employed for this purposo
‘waphalt, plutbago or animal charcoal,
1) J. 8 W, . I have twn rain water
{". J.ﬁ‘. wﬂ.: which is quite offeasive.
Can any solution be introduced in the cisterns
‘which will correct It? A, Try the remedy recom-
mended to 1, B &, on this page.
(82) W. F. BB asks: On p. 268, vol. 38, you
give a formula for writing ink. What 15 the best
process by which to prepare this fnk? A. Digost

thi crushed galls with a portion of the water (hot) | wax figures with copper, by first giving them &' | nve W B, Nunn. ...
for about 48 hours. Then add by degroes thesul- | good coating of plumbiago; but when I lower them | ¢y, rotary, G. 0, Eastman.............. 1o | Rake, horse biay, J. F. Trader...

phate of fron Ina fine powder, with constant agi-
tation until completely dissolved. When this is
effooted, gradually add the sulphate of Indigo,
with continued agitation, and allow to cool. Dis-
solye the gum (n the remaining portion of the
water (oold), add this solution to the former, stir
woll, and allow to stand in closed vessels for seve-
il weoks.  Finally, filter through a bag of fine
muslin, and bottle, The ink improves by age.

(38) 8. W. asks: Will carbonic reid gns
fnjure the color of fabrics of silk, cotton, and
wool, and rust moetals? A. No; but in the pres-
ence of molsture and carbonie acld, some of the
metals rust very rapidly.

(34) J. E. 8. says: I have a rain water cis-
tern 12 foet deop; it holds water well, and, so far
as the clstorn Is concerned, there s no imperfec-
tion. The water at this time of year becomes pu-
trified, having a slimy look and taste: It omits o
soent and has the taste of water in whioh there wre

dead animals. Can you toll men romedy? A.|

Try tho addition of a bushel or two of well burnt
charcoal {n coarse powder.

(35) J. 8 say«: [ am uging raw boef hides
for covering saddle trees, and use chrome yellow
to get & beautiful color, but do not get It perfoot.
How can 1 got the hide perfectly transparent, to
have the yellow show through? A. This Is Im-
possible,

(36) B. 8. C. asks: Is there any chemical
process that will turn the hair gray? A, Froquent
washing of the bair with a diluted mixture of
strong nitefo and muriatic aclds will necomplish
this result. The proportions should be aboutl
part of nitrio and 3 parts hydrochlorie aelds, and
20 or 3 parts warm water. The nitric acid will
stain the flesh slightly yellow, but this is not per-
manent.,

(37) C. B. M. asks: How can I make ashes-
tos waterproof, and not liable to rot, if placed 3or
4 feet underground? A. Ashestos is waterproof,
and is not liable to decay or rot under either of
the conditions mentioned.

(38) W, S. M. says: I have seen a small
Dblood tester, with a ballat one end and a g'ass cyl-
fnder at the other. In this cylinder, there is n

lemon-colored liquid with a little glass figure (bol- |

low) in it. If the blood is very warm and fever-
ish, you can keep this liquid bubbling, and this
koeps the figure up. Please explain this. A, The
liquid is probably ether, and the bulband cylinder
is filled with the etboreal vapor, the air having
boen completely expelled. The boiling point of
ether belng very low, the heat of the hand is suf-

Scientific

dde, to got rid of the flesh and fatty matters. The
next oporation Is to got rid of tho balr and sonrf
skin, for which purpose the hides are put Into
troughs or pits coutalning s mixture of Ime and
water, of three or four differvat strengths in the
different pits. They are loft for a day or two in
the weakest. and thon transferred to the others In
sucopssion, until, i the courss of two or threo
woeks, dopending upon the texturs of the hide
and the state of the atmospliore, the lime bhas dis-
solyved the hair sheath, and combined with the tat
of the hide to form an (nsoluble soup. During
the operation the hides are handled, or re.
| moved from the plts, and allowed to drain in a
| heap for sevoral hours every day, in order to equal.
lize thenotion of tho lime, When the hair and
opldermis yield to the touch, the skins are taken
out and sermped upon a oylindrical table with o
Csuitable knife, called the unhalring knife. ‘rbo}
remaining tlosh and fat are then completely re-
| moved from the flesh side of tho skin ; they are |
washed with water, and are then ready for tan- |
| ning.
| (44) F. D. says: | havo attempted to conat

:

fnto the copper solution, the greater part of the
the plumbago comes off,  Ploase describe a reme-
dy. A, When you have conted the figures with a ;
fino even covering of plumbago, gently heat the |
surfuce. l

MINERALS, ETC.—Specimens have been re- |
ceived from the following correspondentsand |
xamined, with the resnlu stated :

AL J. We—No. 1is quarts rook with silicate of al-
umina. No. 2 is quartzito with oxide of fron. No.8
{8 carbonate of coppor, No, 4 s alay and docom-
posed m ca. No. 5 I8 quartz with clay und oxide
of fron. No. 8 is quarts, lron, and load, no silver.
~M. M. 8.—~It is probably a varioty of web rescm-
bling that of the spider, If {t could be collected
in any considerable quantity, there would be littie
dificulty in soon making & market for {t.—R. L.
{They are sulphides of iron and copper.—J. F.ME,
It Is n variety of stoatite, n kind of soapstone,
| N. W. E.—No. 1 is u siliclous clay containing n
small percentage of lime and magnesia. No. £ has
| gome red ocher; but you must haye more of it and
n softer rock to be of use, No, 3 lsn basalt, It
contains some iron, but It could not be profitably
oxtraoted.

COMMUNICATIONS RECEIVED.

The Editor of the SCENTIFIC AMERICAN no-
knowledges, with much ploasure, the receipt of
original papers and contributions upon the follow-
Ing subjocts:

On Baling Cotton. By J. G.T.

On the Mississippl River, By J. 8.

On the Financial Problom. By J. G.

On Ventilation, By W. M.

Algo inquiries and answers from the following :
J.J.—J.H.B.—A.P.B.~J. McB.—F. W.S.—J.K.—
J.CCW.—W.B. A ~B. L—J, B. D.—J.M.—M.B.—
T.W.

!

HINTS TO CORRESPONDENTS.
Correspondents whose inquiries fafl to appear
| should repeat them. If not thon published, they
| may conclude that, for good rensons, the Editor
declines them.  The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, nssignmoents, oto,, will not be
i published here.  All such questions, when initlals
| only are given, aro thrown (nto the waste baskot,
as it would 1l half of our paper to print them all;
but we generally take pleasure in answering brictly
by mail, if the writer's addross is given.

Hundreds of inquiries analogous to the following
‘are sent : ~“ Whosells bloycle wheels? Who sells
| tel pe eyepieces? Whoseo Is the best student’s

ficient, under these ciroumstances, to cbul-
lition ; and the increased tension thereby caused
in the bulb graspod in the hand causes tho Hquid
to move from bulb Into cylinder.

(30) J. M. S, asks: 1. What are the pro
portionsof elements In champagne? A, Analysis
of genulne champagne, of specific gravity 10341
at 60" Fah, glves the following : Absolute alcohol
TS sugar 1063, total ncidity 0752, potash 006, water
BrES; total, 100, 2. How are Uquids clarified 7 AL
Asa general rule, heat to about 130° Fah,, filter,
and bottle.

(40) C. J. D. asksa: Which can be seen the
further, & white orred light? A. A white one.

(41) W. 8. (5. says: 1. Your recipe for ma-
rine glue gives 1 1b. glue to 2quarts skimmed milk.
1find the following difficulties: 1. Small white
specks through It aftor cooling. 2. It molds if ex-
posed to the alr. . It dries or sets very slowly,
Tmade It in an earthen vessel (nn witer bath,
using the best whito glue, nnd ay frosh skimmed
milk as T could obtaln, Can you help me? A,

Fliter the milk Just bofore using, and ndd n little
2. What is acld chro-

nloohol or spirits of wine,
mato of lime? A, It is a comblostion of lime

with two equivalents 0f chromic seld, 3. When n s

recipo calls for parts, and thero are liquids and
solids mentioned, what min I to undorstand? A,
They are parts by welght.

(42) J. B. asks: In there any nlloy which
melts at about 1,000, sultable for the oylinder of
Aoy engine? A. Try tho following: Molt to-
gother 44 1bw. tin, and 34 1b, each bismuth, anti-

mony, and lead.

(43) J. B, naks: Plense describe the Process

of clarifylng mw boef hide? A, When  the
hldes are recolved fresh from the slaughtorhonsoe
;m:l:m'::::;:, water bo abundant, and the

« Dried or saltod Wldes are
soaked (0 water for M0 or 14 days, with oecastona
friction; and In some cases a kind of fulling mil

1 used 1o produce the sofy, supple condition which e g et S5 WeRey
is nooossary for the working.  Aftey the washing,
green hides are worked with a knife on the flesh

| microscope? Who sells microscoplc objects,
{ mounted? Who makes the best chronometers ™
| All such personal Inquiries are printed, as will be
observed, in the column of * Business and Person-
al,” which is specially set apart for that purpose,
subject to the charge mentioned at the bhead of
that column. Almost any dosired Information can
In this way be expoditiously obtained.
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INDEX OF INVENTIONS

rom wmien
Letters Patent of the United States were
Granted In the Week Ending,

May 9, 1876,

AND EACH BEARING THAT DATE,
[Those marked (r) aro relssned patents, |

A complete copy of any patent In the annexed list,
including both the specifications and drawings, will be
furnished from this oMee for one doliar, In ordering,
pleaso state the number and date of the patent desired,
and remit to Muno &Co,, 37 Park Row, New York clty.

Abdominal supporter, M, A, WIsOD, ...oooiivenne, 173,088
Anchor tripper, R, C. Sturgos....... 55

Axle lubricator, A, G, Curtis
Bag, krain, A, MeKonna, .......o.ooie
Bags, clip for traveoling, W, Hoemar,
Bale tle machine, ¥, K. Dederlok,...
Bale tle, wire, . K. Doderiek. ... ..
Basin valve trap, wash, W, W, Hurd,
Bath tub, portable, A, Kellgahorg, .., =
Battary, galvanic, Brunello & Mohr......oooviveiens 179,000

Cock, compresston, M. 8. Clark...........counveenns 177,066 | Regulator, draft, I, Hayes S o 1T
Coek, sop, H, Watkeys. .........oooovvinrinnnn . 173190 | Boof, sheet metal, C. A Smith. . ....... . ITS. 00
| Coffee pot, J. Lundgren. ........ . 177,29 | Saddie tree, side, O, V. Flors. ... T ]
Coften pot, 8 Theobald. .. ... visrsssrssssnessns 177,078 | Sash fastener, E, H, Fenton, ........ . 1L
COM, 3. GIBETT . ... ooeoeeiiiiiirssrsseiessnsnes YTT.20 | Sash fastener, 1. W, Sylvester. ... - -
Coffin, artigolal stone, T E, Danlels. ..o 177,101 | Sash holder, R, Holeroft. ... ... - AN
Collurs, pasting the ends of, E. Cary.. 5 177,906 | Sash bolder, D, P Shaw, oo R
Cookor, fend, Rogers & WInters, ........ooviivnies 177,244 | Sawdust, separating waste from, D. C. o 1T
Coop, folding, C. C. Allen........... . 17510 | Saw frame, buck, Hayton & Potter oo 1008
Corn hullor, G. W, RIInend. ................ vvo. 177008 | Saw gummer, K, MeCloy.....c..co. - 1TV 288
Corn salk ontter, ete., 1, & J. F. Wentzell........ 177,00 | Saw set, 1L Hiteheoek. ... o 177,206
Cotton gin fooder, L F, Brown............... .. 1711 | Baw set and clamp, E. DAy ....cooiannes —e LS
Crucibles, preparing, J. Irwio. 175177 | Seales protector, platform, D. A. Giibert. - IS
Cultivator, Ellwood & Pitcher.. 177,063 | Searf, C. Loeb. ooovveiniiiimimananiiianaiinas - 1T
Cultfvator, W, Lounden............ 177,258 | Screws, making wood, C. D. Rogers s
Cultivator, wheol, H, H. Perkins. 177,152 | Screws, threading, C. D. Hogers.... ma=
Curry comb, W, E, Lawrence..... 7.2 | Separator, grain, J. W. Johuson. e 17,200
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Pread eutter, J D8 Ward, ....... - 17107 | Paperbox, B, Hitter . IMay
Wroller, C, N, Konpp................. 177,192 | Paper cop tube machine, L. Smith .0
Nuckle, Junkin & Gann . 177,10 | Paper-drying apparatos, 1. Braushold .1
Nuckle, W, Leser. e 177,03 | Paper-drying dram, E. Cary M
Palletin board, Crandall & Taylor........ 1TL.00 | Pog float, G. bavis "
Bung alr vent attachment, J. Talley, Jr 175,99 | Manter, com, A, Borneman . m
Murner, gas, A. W. Dinsmogp 520 | Planters, marker for corn, C. W, Spear lﬂ:,.
Burner, gas, 8. C. Sallsbary .. e ITI36 [ Plow, I, B Kern...cocuiiivmieriananiias M
Itton, J, Roate, .. ooieiinrnnnnns 171,958 | Plow, gang, Richardson & Melnnes ceeiene 17,008
Ualf weaner, Maughlin & Marr....... 177.%1 ‘ Plow, hand, Mays & Tigrett PP 1.,
Canister, J. J. Carrn.......oooouvves 1772011 | Plow, side blIL, I F. & G, F. Shaw............... 11,00
Car conpling, Brown, Martin, & Glibert 1 | Plowshares, bar 107, L. M. PYW o oossovoresssencinens s
Car coupling, J. K, Geitin, ........ T8 | Power, foot, W. F. & J, Harnes ... cons 177,00
Carcoupling, W. Halsted. : 175,017 | Press, ballag, V. K. Dederick. .., 17,210,217, 7.0
Car Jasop, Micks & Smith () T80 | Press, hay, 1. K. Dedorick ..., coresssienrenss 10090
Cary, propelling. J. W, D. Eekles. ... 17520 | Printer’s tank galley, J. ¥, Hanoan. . . IMae
Carbonisiog fron or steel, 8. W. Young............ 175,18 | Printing on cans, J. B, Weaver - I
Carburetor, 1, Conk e veresreneess 1TT,000 | Propelier, vibrating, H. Mulbolen ]
Carbiireter, W. 5. & G, H. Deeds. . ..ooveoenroneees 17500 | Propellers, steering, ¥. G. Fowler e 1TT.084
Oarringe spring, W. 3. Richards..........o..cuenis 17705 | Palley rope, strain equalieer, 8, Woolston. ... 177 1%
Carriniee IR, X, MItehell, .. ..oviiiiiinins . .08 | Pump, chaln, W, A, Cherry v ervie TT1.008
Cartritges, loading, Davison & ean veses 170,000 | Pump, force and 1L, P MIler, oo i, Mae
Unrtridge shells, punching heads of, A. C. Hobbs, 177,007 | Pamp, rotary, 0. F. Seholte..,..... A ]
Cartridge shiolls, deawing, A, O, Hobls, ., 177,006, 177,068 | Rallway rafl, compound, M, Feeley ... . IMam
Cattle from stalls, detaching, H, 8, Neff , 177,16 | Rallway rall fastener, Houston ef al...... AT

MR T W BBRINO8. o ooeeiniiinnsiiesinensseenses V1,198 | Rallway ratl Joint, 1, Allen ir).........
Ulmndeller, combined gas and ofl, G, I*, Clark 175,00 | Raflway switeh ohalr, Fox & Hayward,
selyespisa 175,008 | Rake,borse hay, J. MIatt ..o aaasns

Clgar Hghter componsition, W. J. Littiegield
Clocks, Marting pendulum, ¥, A. Lourdelet
Conech pad tree, L. O Smith

17905 | Ram, hydraulie, 1. B, Millington,
AT I Reln, deiving, 3. V. Tolman. . ...ooooiiivins
177,041 | Refloctor, W, 5. McLewee.,

A
< ITNan

Separator, mIGANNES, T. HAL,.......cerseesserce 1TI.OE
Sewing machine presser foot, D. A. Satherland.. 177,04
Sewling machines, operating, G, L. Townsend. ... 177,00 d

Dental plugger, Richmond & Warner,
Dental plugger, ote,, 1. M. Seaman (r). .
Dish dratner, V, Chandler.........coouiine

o 1007
o AT

Door und window fastener, J. H, Danlels, o 177,002 | Bhoe, B, ShaW....oviiaiiinaminnnine seessesensevansy mss
Dratting (mploment, W. A. Lorons........ . 177,207 | Bhoo, J, €, Well........... AT
Drawlng, stop motlon, etc., E. Hoydon, vove 177,008 | Blofgh runner, W. G, Calkios. . AT
Drop Ufter, ¥, Seward L. 17164 | Snow plow, R, 8. Van Zaodt...o.oooeeans e 110131 )
Drop light, H. Iden. .. .. 177,248 | Spinning machine dyer, Abbot & Smith (r)........ 7,09
Drying apparatas, 8. DoVIS.....ooooeeniie R 177,108 | Steamer, culinary, H. 8. Neff............... 1,
Eloetric apparatus,1, L. Pulvermacher. 177,234, <275, 177,276 | Stove, A A, Pltx............. mam
Elovator, hay, W. Carroll........cocvuicenerannans 177,208 | Stove door knob, R. Strickiand............. o L™
Elevator, hay, M. M, Shellaberger. .. 177166 | Stove pipe clbow machine, W. T. McMillan....... 177,28
Elevator, hay, H. & C. Toofs.............. 177,175 | Stove extension shelf, A. T. Jones................. M
Eleyators, safety cluteh for, W, 8. Smith........, 177,20 | StOves, etc., lining, Eagan & Plumb.. S LR
Englne valve gear, steam, G. H. Corlis.. .. 177,000 | Sum dial, M. Wheeler .......coeeveeoe i d
Equallzer, dratt, . F. Donoghue....... ... 177,107 | Teaching penmanship, L. D. Harvey: .
Fan, automatse. J. A. Willlams ... oo, 177,30 | Thermontat, J. H. Guest... . I
Feed box, W, M. & J. J. Walton... " ymams | ThIM coupling, K. Soper (r).. L Ta0s
File, W. T. Nicholson ........ A e Ticket holder, D). Shamberger.... AT
File blanks, stripping, W. T. Nlicholson... 177,07, 177,072 | Tobacco box, plug, B. F. Jaques e 17,20
Efle blanks, stripptng, W. T. Nicholson... 177,07, 177,07 | TORK% pipe, G. M. Cumry......... A
Fllen, cuttiog, W. T. S1CHOION....cvrrecesssenneees 177,073 | TOP Prop operator, G. N. Spiak... AT
Filter, reversible faucet, M. 5. CIarK .............. 177,00 | T0¥ wind wheel, P. Raf.... IS
Flre bricks, S. P. Harbison.............. 79018, 173,119 | Trace, rope, P. '::::‘;-; = e TR
Fireplace arch bar, L. M. Wickersham. . .=.. 177,30 | Tree protector, + 80 WLOHDmL e (X
¥Flat tron stove Iid, G. R. Moore... .. 177,08 | Truok stay, J. M. Strout.........

Fork, horse hay, J. L. Ssunders. 1.2

Furnace, house-heating, Peterson & Irwin s

Furnace, F. H. Elchbaum. ..... e | -

Gage, water, J. NICBOISS. . ........nnnnes 177,30 | Valve gear, exhaust, G. H. Corlism................., V7,00

Valve grinding tmachine, W. T, De Luce........... 175,106
Vehtcle hub and axle, A. B. G. A. Wllllams. ..... 177,08

Vehicle spring, W. F. Whitney............. DPPPTOS Lt )
Ventflator, A.J. Robinson........ Sessass

Vessels, water closet for, A. B. Sands. .
Vise, J. E. Brundage......
Voltale battery, 1. L. Pualvy
Wagon body, extension, J. K. Mflnor.....

Garbage box, B. Buriing ...
Gas making, W. H, Tupper.
Gate, sllding, 8. K. Danfel...
Gearing, frictional, M. Ray .
Generator, sectional steam, B, Donsmore
Glass melting furnace, E; Jones. ... ...
Glassware, making, A. A, Adamw, ...

Grinding machine, roll, G, Gavit (r), vee Tam
Gypeum, treating, C, T. Tomkins......... .. 1m,am | Wasons, side bar, E. Soper...........

Hammer, spring power, R. ¥. Livermore Wagon spring. G. W. Marble.....

Harness, C. H. Corey ...
Harrow, I'. J, Jacoby...
Harvester, J. H. Elward..
Harvester, J. Marris ...
Harvester, J, J. Plggott....
Hata, blocking, H. V. Snow
Mealth 1y, H. U, Johnson.
Hides, drying, J. Finnlgan,

Window, show, O, B, Potter (f)..cocoiiiiinnaniee 1,008

Hoo, G. WrHgbt......oooiains s |

oldbACK, W, P. WhIA.«cr +eurereors 171,184 | Y30 etc. making roselion of, 0. Bochme....... 177 14
Hoof parer, Burroughs & Carrothers .. 1n.am y

Hook, button, S. M, Brougham............. . \Tam DESIGNS PATENTED.

Horseshoo nalls, Anishing, N, W, Goodrich
Hose pipe adjustable nozzie, T. Haley,

9,072 ~Hassocks.~A, A, Ganlard, Brooklyn, N, Y.

1ce creeper, Abrahams & Rommig e

Tee plek, H. F. Dernell. . ......... 177,006 | 9,295, —Caxteren.—J. B, Bohrman,

Injector, W. B, Mack..... 1ms s
Inkstank, J. OCstarlng. ... ...covereenes 1048 | (A copy of any one of Whe abote patents may be had by
Invalids, supporting rest for, P. T. Clement....... 177, 1 | remitting ene dollar to Mexx & Co., 32 Fark Row, New
Ironing board, Catt & Harrod. ... .......0s o York city. ]

[roning board, folding, J. Rayner.
Jack, Htttog, G, G. Howe

Journal and conpling, T. Weave
Kettie and ovoking apparatus, 1, Temple. ...
Kiln, brick, ¥, ¥, Ingersoll....... AVSenqo N IAYS
Knit mittons, making, W. H, Abel....

Lamp, O, K, Ball......oo0in
Lamp, car, Micks & Smith (
Lantern, submarine, Striedinger of
Last, J. M, Darnett ........ osxge b s $o
Last bloek fastening, H, J. Pratt,
Leathor, punching, Rickey et al..
Loek, hasp, E. 8, Young........
Look, time, 8. A, Little (r)...
Loom, temple, W, W, Duteher ...,

Looma, protection rod for, G. Hothering .

Monsure, Hguid, J, D, Muallor,........ O C assncnss 11001
MIddngs, puritying, ete,, I L, Downton ,..,.... 177,0m
ML talr, Dalo & Fastell oo R it
Mine hoist, safoty, N. Libotte.. . ... e 177,00
Mosquite net, 8, 1, Whiteomb, .. o AT
Motor, water, 1. V. Good....... PR Er A L

Ores, drylog and roasting, Walker o al,
Ore.concentrating table, J. U, Tolles, ..

Bit stock, E. M, Boynton, ... Sraparagans 177,00

3 | BOBE AL PIDAN . cs0iorssrssesaarsasasosstrrasnbrarss 177,10
Y Bobbin winder, J. BehoBeld, . oooiiiiiiniiiireiens 177m
o | Boller, agricaltural, J. W, DOugal,.....oovvivnnee AT
, | Boller, steam, J. G, and J. I Thompson, .. ....... 17,00
1 Bollers, supplying feed water to, W._ E, Rusell.... 177,10
| Boot edges, poliahing, 1. F. Darms (F).....ovvvvvenn .0
M

HBoot, batton, C. Stlckel 1mam
DBottle, pursing, 8. A. Whitney vevess 1T IO
Bracket ¢ollet #. 7. Fraeker. . .....cooovs cennnnn 177,018

Organ stop action, B. . SchoBleld. ....oovviininen 1M
Oven, W. N, TOMMBE 5000 55esacesarso iRt tshinns 1
Oyster opener, Lum & Sanford, ... ..., LATam
Paloter's wheel horse, A. D. Osgood .. maw
Pan, bake, J. GUDErt, ... .ooovvnee sanras - ITAM
Pan roasting, Peace & Wingfield... ... ., - ATAm
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SMALL MILLED MACHINE ﬂ(’RRWI lludo
to onder. Samples and price st sent free, ?
cvnu M'r'a Oo l‘m anebnm.\'

l.xnnu RARE CHANCE or
ram'm lgl‘tn SALRE mu mz VALUE OF
NE. ~Owing health
= olot the muu‘l’ of al lmlncemenu in ).el ?-2‘.:.'1'.'73

customers f years for o o
only, In m-:'don' o.rellhcr n( my rkcnl l rl{!l‘ll‘l?
Stra €. ; & Stripper and l‘rfler o
ves, &c. ., from Stalks, Willows, a.c o
without the Sheils: Extensible
many sticks to he cut off at even lengths
mation;: & Rinder of Stalks Into flat webbin
Advertising Lantern to earry on Head : do. do. for A
betie tesa: Envelope withd Improvements on.
Latter 3 1. are first class and very cheap Advertising Me.
dlums. For eoples, plene send to Inventor and Patentee,
. KUH, Grand Juncllun Io-n

and at one ope-

‘ :'Xﬁeﬁ‘:&‘; h\nr‘?“r;:n—a V! Ievv—-(‘en;:::;;llnl Pocket
I'hlnle .I. §5¢.. Jeruy Cly, N .'. i

TANTBD—Somo mpon.dblo Brass Founder
nufacture my PATENT THERMOSCOI'IOQ
Lvnmv,\mu on Ronllyy or will sell a half Interest, It
n m(lmﬂ{ reliable, simple, and durable, The least heat
M rat hy & jJournal will cause the ofl to flow as de-
and sound an alarm, If necessary. The prinel h-

un l\ao be spplied to various other useful purposes.

E. D. \\E. Reno. \f\uu

 AMATEUR WORKERS

Can find everything they desire In

Rargand FaneyWoods

And four books of

Beautiful Designs.

Send B stamp for our new and revised Catalogue and
price lst (4th edition, Jus Issued) to

GEO. W. READ & CO.
?& loo(!hudllhhu l' R..N.Y,

PROP AL EAB TSR TBATER con- &

Dxeror Ql.‘Al?ﬂlAﬂ!l s Orron,
lluc-mx Sraxer, Con, GREEXE,
xw York Ciry, May 12, 1998,
EALED ?R()I‘O‘\ALR. in triplieate, subject to the
usual conditions, will be recelved at this office untll
ﬂ o'olock, noon, on June 19h, 159, at which time and
pueo they 'lll be opened In presonce of bidders, for the
m or construction of a Steamer for use of the
Department In New York Harbor,

m ﬂorenunrnt reserves the right to reject any or all

1fcations, and full Information as

lhemunor of bidding, conditions to be observed by
bidders, and terma of contract and payment, will be fur-
nlshed on application to this ofice.

Envelopes ¢ prog hould be marked,
** Pro for the or Construction of »
Steamer,"* And addressed to the Depol Quartermaster,

New York Clty.
l!l’l’lS INGALLS, Col. and Asst. QM. (‘.enl

to the CEXTEXNIAL and
E Eumm point 1o
F R «be Unlon. is comes

grasp of every
n‘d«ohhupo:rvmmulduluur-
boursin rllm a small clud

WEEELY,
oa posta lars,
hnnn. u. Send 1 three cent Stamps If specimen

tl peris desired. Address
lﬂ AS ULLCAS & CO., 14 Warren 8t,, Now York

1_31‘aotical Hand-Books

For Engineers, Machinists, &c.
FoLLy ILLUATRATED.

A Catechism of lllxrmn{rmll'lrr or None

(nm{nn-ln rm-nm l-nulnn
nlhmu . lI‘;ﬁl
oper. !
ulu::l. .l"ll‘“lll(rbd d\llﬂ .Ail:‘
ro—Hn nnd an arine Engin
S T -ttt ot 1

JUST PUBLISHED.

Roper’s Hand-Book

OF MODERN

STEAM FIRE ENGINES,

NCLUDING

THE RUNNING, C \l{l’ AND MANAGEMENT OF

STEAM FIRE-ENGINES & FIRP,I UMPS.
12mo. Moroceo Tueks,

The only book of the kind ever pnbdﬂhrd in this country
Trautwine.~ A New Method of Calculating the
Cuble Contents of Excavations and Embankments. rm
Stecl Plates, Fifth edition. revised, fvo., el. 2,00

Trautwine.~The Field Practice of Laying Out
Clreular Carves for Rallroads. Nioth edition, re ‘hznln

on, revised,
2,00

jneer's Pocket Bo.

olk.
.;.Ivl(‘ic?;,n 5 Third rdlI‘h:nl‘

*.* Any of the ahove works sent by mall, prepald, upon
recelpt of the price.
Hafrelfinger,

Claxton
GJRh. .lg“ Market : lrlltni ADELPHIA.

685 pages, moroceo, &
rovised . .o

TTHE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Pablie
Price, 4 Horse Power o

. o < o
o
et
a
oW

Price of Statiopary Engines
Without Bollars
ug..,.. Power "o
,(u ’l',"nllr I..w.l n‘:
12015 ¢ no
fend for usteated Clrenlar
and Price List
I, B BIGELOW & (0O,
New Huven, Cann,
( VIVEN AWAY for 3 ota. 8 Views Cantonnial, Fooket
X hnmvhu;ny, \nnlnhln Card, Frog PFozsie,

.\u{m

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

!l\\q)‘lu PULLEYS, COUPLINGS, DELTING, &«
&c. Send for Hustrated ( nlnln.u- and Price List

GEORGE PL B,
General Agent for the TANITE CO.'5 BOLID EMERY
WHEELS AND EMERY GRINDING MACHINENRY

121 Chambers & U8 Beade Sta,, N, Y, City

VOMPRESSED AIR MOTIVE POWEHR. - For
( mrtieulars of the most recent prantice, send X conts
fof SCIESTIFIC AMERICAN SUFPLEMENT, Nos, |
and 2, contalning 5 cngravings of the ‘' Compressed
#r "Locomotives pow In use in St Gothard Tunnel

orks, with dimensions, e

Whistle, J , 08 Ninth St., Jorsoy Clty,

e Clasmp 10 houd |
p to hold | Ncullnmple- maY be sent, same to be retarned I deslred
for llnmng. ‘

§mutmt

RBV.BBSIBLE

|HOISTING ENGINE

:OR ALL PURPOSES,
eap, stmple, durabl d effect!
lnu.mmfx»bn F'GCO s 15 Dears SO %y

\ ANUFACTURERS AND PATENTEES hav-
f useful articies, sultable for the Hard ware Trade,

und du Flld 10 mwanufscture and Introduce the satne
EATT, care Pratr & Co,, Buffalo, N.Y

ITHERBY, RUGG & RICHARDSON, Man-
ufactares of Woodworth Planing. Tonguelng,

and Grooving Machines, Daniel's Flaners, Richardson s
Patont lmrnnd Tenon Machines, \inrﬂolnu. Mould
Ing, and Ke-Saw Machines, and Wood-Working Ma
chinery generally, » Fallsbury Street, Worcester, Mass
(Shop formerly occupled by B. B, ALL & CO.)

L. W, WITIRRNY, 0. 3. wvao, B M, RICHANDSON

] 1G PAY to sell our Rennen PrIXTING STAMPS,
Terms free. TAYLOR & CO., Cleveland, O,

l'\ll\l’

OLD ROLLED
SHAFTING.

The fact that this shafting has 75 per cent greater
gth, & tner Anish, and s truer lrrmr |lx:n an
other Inuse, nndrnltuminnhladh the most economica ?
We are also the sole manufactarers of the CELENRATED
CorLrixe’ Par. Courtine, and furnish § *ulleys, Hangers,
ote,, of the most .oﬂ\nrd 'I;h'- Price st walled on
Am-lk‘ulun to INES & LAUGHLINS,
Ll treet, 3nd and 3rd Avenues, Pittsburgh, I's
8. Cadal Street, Chicago, 1),
S Swocks of lhln shafting in store and for sale by
FULLER, DANA, & FITZ, Boston, Mass.
RO, L.\( E & C0_, 121 Chambers St., N. Y
l'll:ll('l‘ IIIALI\() )lllvwkr- Wis

W ?UN
The events of IH l‘rnl?nllnanmPlA‘n!glNM

nmmmy and fully fllustrated In THE NEW Y ()R“K
IN aa to commend It to candid men of all parties!

will send the WEEKLY EDITION (elght pages), post

qu from June 1st il after election for J0cts, § the
\"l!.\T EDITION, same size, at the same price; or the
Il \' lour ppRes, ‘tor

American,

| TRADE ENCINE, |

"-(.l-rlru in oy ey.l'r a—erfect
Jn workmansh ‘5- all light parts
‘of Cast Stee)

Every Engine Indicated, and
™ive corrected to ‘hrlr.r high
‘ost atialinabie resuits

Warranted superior to any
tsemi - portable FEogine In  the

market!
| Send for Price List and Clreu
Yar

Hennxanx & Heponer-
' wope M'r¥'a. Co.,
Dayton, Ohlo,

CELEBRATED FOOT LATHES

Foot Paower, Dack-geared Serew
Lathea, Small Hand and Power Plan-
ers for Metal, Small Gear Catters,
Elide-reats, Ball Machine for Lathes,
h-nl Seroll Saws, lght and bheavy,
t Clreular Faws. Just the
lhlnu for nmnteurs nnd artl-
snna, Belling everywhere, Send for
ldstrated Catalogues.

N, . BALDWIN, Laconia, N.H.

"AWS.

PATENT SCROLL S

Our specialty Ia "l‘vu" and Band Saws.
chlues fn wse. BSUPERIOR TO ALL AND LESS PRICE.
CORDESMAN, EGAN & CO.,
Cor, 2nd & Central Ave., Cinelnnatl, 0.

BEAUTIFUL EVER-BLOOMING

ROSES |

Strong Mot Roses, wultable for lmmediate Sowering,
sont safely by maill, postpald. Flve splendid varfeties,
all labeled, 81, 12 do. 82, 19 do. 26 do. 84,
335 de. 83. For 10 cents each, additional, one Mag-

ifle remium Rose to every dollar's worth or-
Send for our sew GUIDE TO ROSE CUIL~

U R E, and choose from over 300 fAnest sorta. We are
the largest Bos-Growers ln America, and allow par-
chasers 1o make tAeir own selections, Satisfaction
uwarnntecd. Address THE DINGEE & CONARD

l Ill'. SUN, New York Clty.

0., Rose Growers, West Grove, Chester Co., Pa.

#

of Prints, Pen-and.Ink Drawings, Origi
wmooth as glass, the lines aru doeper thal
paper, and oo any prems where type

Our Plates are now wsed
SEND S8TAMP FOR

Plani.ng & Matching

MonMing, Re.saw and Tenoning Machines, Seroll

Saws and Ge nmnl \huul Waorking Machinery

JOHUNN, SCHENCK'S SONS § Matteawan, N,
send for Cataloguoe, 1 118 Liberty '“

BRADFORD MILL CO,

Boccessors 1o Jax Dradierd o Co
MANUFACTURENS OF
Fronch Buhr Millstones,
Fartabls Corn & Flour Mills,

Smut Machine
Also, deatears In Mol

Y.
N.Y, ety

T O,
J. Rl"uwul.l"u WL Dunlap, See

0]' I'Kl(‘:. LISTH gENT ON’ APPLICATION
m\nmnknpndu) lnlhl'lrﬂWlu‘lanrlnwn
lADIEs Addross ELLIS MF'G Co, + Waltham, Ma
INVESTED HAS

100 PAID A PROFIT OF $l 700

during the past few months, ander our Improved l)-(. m
of oporating In 8S1ooks. Book containing fall Informa
tion sent on -}.,.n.mun TUMBRIDGE & CO., Bankors
and Brokers, @ Broadway, New York

GENTS WANTED-To introduce a now, use.
: ful, and popular Tool. Machinists preferred. Capl.
tal required, ¢ Profits 3 per cent, For particulars,
addross K. E, STATE & CO., Springfield, Ohlo

STEAM ENGINES FOR SALE,

4

Pﬁﬂi_ljl ce.Net ewlﬂrk
to 67 PARK PLACE.

cheaper than Wood guts.  These Plates have a printing swrface wy
i we guarantoe them 1o print perfectly chean and sharp, on wet or dry

' lJrnlu()[-‘ of Sterestypes can be made from them in the wal way,
publishors and manufacturers in overy stato in the Union,
USTRATED OIROULAR.

Ploaso say where you saw this,

Nl',\.l(E THE CROTON & SAVE THE COST.

Driven or Tube Wells

furnished to large consamers of Croton and R!d‘r'nod
Water. WM. D, ANDREWS & HRO,, 414 Waterst,
who control the patont for Green s American Driven \\- n

' MPORTANT FORALLCORPORATIONS AND
ANF'G. CONCERNS. ~Buerk's Watchmaon's
ectector, eapable of accurately controlling the
of & w.lr’nuun or patrolman at the different sta-
f his heat, '--ml r..r elrcular,
J. l".. BUERK, I Hox 979, Boston, Mass
N. DThe sult um\luu imhnru-rr & Co., of New York,
mu declded In my favor, June 10, 157, Proceedin
nave been commeneodingainst mhaouser & Co. for sell
Ing, conteary (o the order of the Court, and espeolally the
elock with a series of springs In the cover, and marked
Pat'd Oot, 20, "4 Persons using thesoe, or any othes
ook qurhmluu on my Patent, will be dealt with acecr
ding to Inw,

FINE TOOLS

For Machinista, Jewelers, Engravers, Watohroakers,
Awateurs, and others. Alko, 8 fAine aasartment of Fllo

and Kool Wire Supplios, st FIRASSE & CO.'%, @ Chat
ham 8t N

Ralo agent l-u the new s row soek

13 A Planer for $50 &

This Is the .hrn{»ﬂl pia
ner in the marke rice
from Fifty to Sixy I'nl
lars, 1t will plane 13

wide and 4in. thiok, ol hrr
nard or soft wood, In the
very bost maonner Yor

I offer the following very superior Todd & Hafferty En
gines for sale at u'fnll{ " l‘llf‘rll rl-un One 180, ohe
X (sawmill), one 12214, one Ill , one 134, one 0

x,
one 1x18, one Sxi0 on legs, one -n: portable one '|M,'
donble holsting; all Arst elass and entirely new Alre
various sizes and kinds of Boflers. I will also furnish |

spoeineations and estimates for all kinds of rope and bag

ging machinery, Bend for deseriptive clronlarand price
Addross J. O, TODD

. New York, or Paterson,

10 Harclay St

DR. KENNEDY'S

|. Il.ol wive antindn

“l"l & EXPERIMENTAL MACHINERY
\l order . D, MORRIS, Ithaca

NNIAL
11‘34]»3 KN(;II«“EBIO(.RAPHY

!
of | o gread men of 4 !
FINAT 100 “ul 0¥ OUR nnxrnmmn. i
e glory of Ameries I8 her greal men r n.‘l,.h ‘
wanis to read thelr Hvosat this Centennial season fyenis
Wanted  Agenia --Inm‘ histortes should sell this ook |
also, Everybody bu t I'tn- reatest success of the
yoar, Bend for clroular. ¥ W EGLER & CO., Malla- |

MADY
S Y

delphia, Pa., and Chloago, n

AGENT, nh i e LUy
O e e e J, RENNEDY & 00,

further information, send
to FEANK & €O, Manu.
facturers of Wood Work
Ing Machinery, 178 Terrace
Stroet, Bualo, N. Y

INDIA RUBBER,
For Inventarsand the Trade, made Into .n)\pcllam al
short notice, P, M. HOLTON, 4 Gold #¢ ow York
Katablished tn 150

HEADACHE

oo e Tvmestin e Matief Al Onre of Biak Wondaahe. or Mosidaghs from

REMEDY ;o

|n..|u Wb et year Ahe wonderful susesss of this Grest

WAE abah -\u1-|\u¢ saponiathons  Thousauds

l.... tried (1, and (housands have been oured, Valumss of certfionies r..'- |-4¢|| ronelved, tamifying W is » Pl *Meney
B0 Cenis par paehage. Seat by mall, past pakl an rreeipt of priee, wheve ne Agsiiy Bas besh selabik )

wady wi com
RONTanien ea)

chmond, Ind,

118, e omml
Agenis e

, 308 Main 8t, Rf

sutharis

.A‘J A WEEK to Axents, Old & Young, Mala & Fo-
'Y male, inthelr looality, Termaw OUTFIT FREE
Address 1. O, VICKERY & CO., Augusta, Mo

BLAKE'S PATENT
Stone and Ore Breaker

Crusties all hard and lirittle Substances to
any n-qu' rod slee, Also, aoy kind of
Srone for Hoaos and tor CoNonkre, &«
Address DLAKK O lll"'lll’l( CO.,

Neow liaven, Conn

(1) l.n- Agents wanted. OutAt and
\l 2 l.ql.lll‘\‘l'fhn‘ i t Co., Augusa, Malne.

Over 30 Ms- |

381

AIR COMPRESSORS

FOR ALL PURPOSES.
ASPECIALTY of HEAVY PRESSURES.
THE NORWALK IRON WOHKS CO.,
fovTe Nopwarx, Coxx.

\ ACHINERY OF IMPROVED STYLES FOR
| making SHINGLES, HEADING, and STAVES;
also GUAGE LATHES for TURSING HANDLES. Sole
wakers of Laws Pat. Shingie a Heading ~cv‘lnl Ma-
chine, Address THEVOR & CO,, Lockport, %, Y.

l IDGE'S FOOD ror Ixraxys £ IXvarips fa the stand-
ard g reparstion of ts kind In Engisnd AM Amom‘-

)ur the Best md Chen
address THE =T11

UNCHING -
DROP PRESSES. f.,.,..‘t",’:,f.". ".':.':;‘

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.

| In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Phllsdelphia, and 39 Liberty 8¢, New York.
Price lists and pamphlets on sppilestion.

DVERTISERS DESIRING 10 REACH Coux-
TEY readers can 4o so in the cheapest and best mant
| ner by uslog one or more sections of Kellogg™s Gres-
| Xewspaper Lists and State Divisions. Good medium for
l'urn!u- For illustrated catalogue and colored map,
address A. N, KELLOGG, ™ Jackson 8t C hlrwn 1.

AND FRIC ll":! 0
r-| PULLEYS

PATENT

Planing and Matching

and Molding Machines, Gray and Wood's Planers, Self-

olilng Saw Arbors, aud other wood-working marhinery

S. A. WOOD'S MACHINE Co., § 91 Liberty 5¢., 8. ¥.
Send for Clrculars, ete. i 12 High

OTIS’ siachinery.

ROS, & CO.
Xo. :u-x uknmw.n' \?k YORK.

NIAGARA STEAM PUMP

0 to % Prart 8t., Brookiyn. N
Agency. A.Aller,% Liberty St., N. l’

Norman Hnbhard,

SoLe MAXTrACTURER,
EXGINES AND BOILERS,

Pulleys, Shafting, and Hangera
" .\pfﬂzrllv,

Boston.

No We will start you in a8 Jasiness you
can make §30 a week '"Dﬂﬂl eapital

MO N E casy and norruhlf for eliher sex.

\‘rnl- Sappiy Co., %1 Bowery N. Y.

Pond’s Tools.

ENGINE LATHESN, PLANERS, DRILLS, &e.
Send for Catalogue. DAVID W. POND, Succemor to
LUCIUS W, Pn\ll Warcester, Mass.
DO YOU Mnle or Female. Send your ad-
dress and get something that w1 bring
uu in hﬂnnnmy over $150 a month sure.
MONLY nventors’ Union, 173 Greenwich St,,
New- \ork
. . .
Water Elevators.
WL E. ll.\l.l-‘.& 0.,
107 Lake 5t Chicago. ark ace, \r' \nrk
The HOADLE Y

PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
\\u BALANCED VALVE.

MOST ECONOMICAL ENGINE MADE

NO FOR ¢

Thed C. MOADLEY co. LAWRE‘ICE MASS.

STATE WHEIAL YOU SAW T

THE BIST.

IRCULAR

$5 t s()o per day at home. Samples worth §1
0 $e frea. Syixsox & Co., Portland, Me

GAR HOW MADE IN

10 HOURS (rom
Wine, Molasson or Sarghum, sifAout wring devg..
1, SAGE, Springfield, Maxs. Name Paper

Model Engines

( nmplrle ncts of

Clder,

Addross, ¥

for making small

Mode! Steam Engines 134 in. bore, 3 In. stroke, price M:

ditte 2 1n. bore, { in, stroke, price $10, same style as out

Eureka Foot Lathes only 15 Dollars. Gear Wheels and
Parta of Models. All kKinds of Small Tools and Malerials,
fllastrated Catalogue Free

GUODNOW & WIGHTMAN, 28 Cornhill, Boston, Mass,

l).\l ENT DOUNLE BOCENTRIC CORNICE BRAXE,
Manufactured by THOMAS & ROBINSON, Clac,
natl, ©

Water  Wheels,

Mo/e than foar tines as
many of Jas, Leffel's tm
sroved  Double Turbine
ater Wheaels in operation
than any other Niod, W
siros mAde, muoging from
My 1o . dism. under
lwnal-hnnu M0 L. Sue
cosaful for every pnuv.u'.y

tend for Clrealars

nyer |l|\u-tlllu-(m
) Lo partios

&
o 100 Lk
\n. York Cley

LEOTT ] \lllr-* lnr Rroom, Bakeand Hoe lllmtlu
\ HILLS, M Cortlande 8t,, N, ¥

STEEL CASTINGS.

salld ana Homogeneous, Guaranteed tenasile strength, 28
tuns 1o square ineh,  As invaluable tnlullluu lm uvr.-
sive ’uulyu- or for Cast Tren req ulﬂnﬂ

Neod for clrcular and rrh- st to ¢ liﬂ‘ll{ ST ll.
CASTING CO., Evelina Philladelphis, Pa.

TOE l.l(‘l‘ll(‘-]‘l““”

WELERS, AND
DBATTER n- CHEMIVA

.\TB'I
sts OF Mn

gle. with Nooks ..) Inurm‘llnl tag > lfrk 1
Gold, sy Miver Vlatin THOMAS MALL,
taring Kiee tan, 1V Bromfeld Street, w.”v

Ilustrated Catalogue sent freo

Nprluuﬂrhl
nrty M

|

S —————
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ic American,

[JuNE 10, 1876,

= gavmmgnp_i;' ]
¥~ A o ) Ay

Bagrarings may Aeod adeertisements ot (he same rate

wor Nne, by measurament, as (he letter presr. Ad:

rortisoments must be receivad ol publication afice av

warly ar M -mu' lo apgpear 4- -u.r( (srne

.. SBI.IO JIWIOII
rors of Aworioan Machinery,
ments, “ho\ 10 und Enmn

"\\u d 1868, S

LOKDD\ lt C,, ExoLAND.

FOR LEASE,

Chioago, 111, & Shop MO feet,
mw walls,

Mardware and

2 slories,

A vantages for manufaetiring unequaled h,

ll! town In the West. Five Trunk Hallroads and Lake
ot Lumber market known at this point

an mﬂlﬁm ing can be leased If wanted, Address
WM. H. l'lLLf\\lll.\)l. Loulavilie Ky.. Owner

Portland and Keene's Cement.

From tl\e hN( L mmun Manufacturers, For sale by
ES HRAND, 85 Beekman 8t., Now York.
A Pncum Treatise 0o Cement furnished for 8 conts

Address JUN\ A. ROEBLING'S SONS, Manufactyr-
. lren N. J., or 117 Liberty St., New York,

liop- for conveying power long distances.
Sond for l‘lmhr

REYNOLDS & CO.,

145 EAST ST, NEW HAVEN, CT,
MANUFACTURE

Iron and Stoel Set Serows, Round, Square, and Hexagon
Head : Machine and Cap Screws: Plano, Rnobd, and Lock
Screws; Machine, Bridge, and Roof Doits, Bolt Ends,
Blanks, Nuts, Washiors, ete., of every description.

Send or Price List.

g(‘n};\\‘ PROPELLERS, THEIR SHAFTS AND
FITTINGS. Hamilton W, Pendred M. E. An
m."‘"l:f .hn.W‘!‘b“g .r«nu Con

ects on-
un.d“ﬁ Xo. ¢ of SCIENTIFIC AMERICAN SUPPLE-
)(K\T To be h--l at this oftice, and of lu nt"l lttul-

EHIGH llNl\'l:.RSITY —'I‘UI'I'ION FRB!" —_
Civil, Mochanical and Mining Engineerin ; Chemis-

1ry and Mrlnlluri) A Classical Course; Fronch and Gore
mn. English Litersture; International and Constitu-
onal Law : Px rhol( ynndChrlnhnhﬂdences Addross
mm\ JO .i. VITT.D.D.,Pres, ,Bethichem, I'a

‘luulu. Agr‘nmm-l
Queon Victoria Hl s

e, Boller, “h-mu L LY
on Houwse, 4A%0, 2 comfortable’ Dwelling, and
*s Shop, all o1 1ot 1 feet by 180 foot, opposite
tin eenter of the tawn, slx miles South of

1ts advan- |

¢
.
I
3
1
o

if
ARY HAND BLOWER.

FOR ALL KINDS OF

BLACKSMITHING.

DOES MORE AND

BETTER WORK,
SAVES ROOM LABOR, AND COAL, AND LASTS

TEN TIMES LONGER THAN BELLOWS.

P. H. & F. M. ROOTS, Manuf’'rs, CONNERSVILLE, IND.

- S.S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

DAMPPEIU AND LEVER
REGULATORS ST GAGE COCKN,
Mo lll(ll L& KEIZER, 44 llolllduy e, Ilnll.

~THE NATIONAL

Steel Tube Cleaner.

For PATEN-
Cleaning TED

Boller JoLy 28
Tubos, .

A-inpwd by U, 8. Navy. Formleby deslers. Send for

NO!»OODUSTDLE STEAM BOILER & PIPE

COVERING

WITH “AIR SPACEY IMPROVEMENT.
Saves 10 o W per crnl CHAL H!-‘R.\ SI'ENCE CO.,
Foot E. 9th St., N. Y. ;1908 N 2nd St VSt Louls, \lo

RON BRIDGE BUILDING—A complete de-
scription, with dimensions, working drawings, and
Qr\‘sp«ﬂl\nufclnrd Avenue Hreldge, l-'l-dvlp In ll
With foundations of plers. Ten engravi &

cents.  Contained in Nos.1, 2, and dof I!'\’Tlll(
AMERICAN SUPPLEMENT, 10 cents percopy. To be
had at this ofice, and of all news agents.

To Roofers, Builders, & Property Owners,

[ESTABLISHED 1846.]

Mumn & Co.’s Patent Offces

The Oldest Agoncy for Soliciting] Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS bhave been secured through this
sgency, st bome and sbroad, than through any other io
the werld.

They employ ss thelr & corps of the most ex-
perienced men as examiners, specification writers, and
draftemen that can be found, many of whom have boen
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
selves of Munn & Co.'s services in examining thelr in-
ventions and procuring their patents.

MUNN & CO., In connection with the publication of
the BCIENTIFIC AMERICAN, continue to ¢xamine In-
ventions, confer with inventors, propare drawings, spe-
cifications, and assiguments, attend to filing applications
B the Patent Office, paying the government fees, and
wateh each case stop by step while pending before the ex-
swiner. This s done through thelr branch office, corner
F and Tth streets, Washington. They also prepare and
flle cavests, procure design patents, trademarks, and re-
fseuen, attend to rejected cases (prepared by the inventor
or other sttorneys), procure copyTights, sttend to Inter-
ferences, give written opinions on matters of Infringe-
ment, furnish coples of patents, and, In fact, attend to
every branch of patent business both in this and In for-
elgn countries.

A speelal notice Is made in the SCIENTIFIC AMERI-
CAXN of all inventions patented through this agency,with
the name and residesice of the patentee. Patents are of-
128 sold, In part or whaole, to persona sttracted 1o the (o~
vention by such notice.

Patents obtalned in Canada, England, France,Belgium,
Germany, Russis, Prussia, Spain, Portugal, the British
Colonles, and all other countries where patents are
granted, st prices grestly reduced from former rates
Send for pamphilet pertalning specially to forelgn patents,
which states the cost time granted ,and the requirements
for each country.

Coples of Patents.

Persons destring any patent Issued from 18% to Novem-
ber 3, IS, can be supplied with ofelal coples at res-
sonable cost, the price depending uwpon the extent of
drawings and length of specifications

Any patent lasued since November 27, 1567, at which
time the Patent Office commenced printing the drawings
and specifestions, may be had by remitting (o this of-
fee i,

A copy of 1he clalms of any patont lasued since 1856 will
!

be furnished for §1.

Whesn ordering coples, please 10 remit for the same as
sbhove, and state name of patentes, title of Invention,
&nd date of patent,

A pamphlet containing the lnws and full direotions for
obtaining United States patenis sent free, A hand
somely bound Hoference Book, giit edgos, contalns 140
pager s0d many engray Ings and tables tmportant to ove ry
patentee snd mechanic, an
erenoe for every body

Address

4 s 8 wseful handbook of ref-
Price 3 cents, malled froe

MUNN & 00,
Publishiers BCIENTINIC AMERICAN,

37 Park Row, N. Y.
Braxow Orrioe—-Uorter ¥ and 7th Streots, Wask-

pgton. D. C1

A Rooﬂnf !or‘i per square, durable, eco-
nomical, nnd nrcproo send for S %nm!-le: and Clircalars.
« MARTIN, General Rgvo m.r“)hlﬂllll.
en Lane
P. 0-.‘.{".,‘.‘73" and 9 Liberty 8t., N. Y.

WHIPPLE'’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Falr
for 1574. The Judgessay: ** We consider this method of
fastening DOOR KNOBS a great Improvement over any-
lhly yet Invented for the purpose, as it obviates the use
de serews and vuhm nd mn be regulated to sult
any thickness of Os‘
THF PARKER A Hl IPA\Y\
West Meriden, Coan or 97 Chambers 8t., N.

¢nbr-lo¢ Roofing, with the {mproved White Asbestos
ire Proof Coating, for steop or fat Roofs In all olimates,
A-lu--loc Root Uonting, for old Leaky RBoofs,
petos Coment, for repalring Leaks on Roofs.

Antw-lou tool Paint, for Tin Roofs, Ironwork, &e.
Anbostos Paints—all colors—for structural purposes.
Ashestos Fire Proof Coatlng, for wood work, &o.
Asbestos Stenm Pipe and Boller Coverings.
Asbestos Stonm Packing, fiat and round, all sizes.
Sheathing Felis, Vermin-Proof Lini 0

These articles ll\' vrndv for use, and can e easlly ap-
vlll‘d by ll’l;’ or l.mphlrh Price Lists, &c.

OHNS 87 Maiden Lane N

I‘ atentee and Alanurs acturer. L-ublln!u d 1508,

and Shaped Diamond Carbon Polnta, indispensadle for
Trueing Emery Wheels, Grindstones ened Steel
und Paper Calendor llollam,a urllllnu. "laning, Mnul:ung

nml uwlng stone, J DIC oo Nnn
NOY l' s
are the ln.lg-( in the United Sta Eg ke Burr
\lmuonu. rtable Mills, Smut )luhluec. ckers, Ml
Plcks, Water Wheels, fall and hnﬂn:. -pocmly
adapted to flour mm-. N:M or Catal

. NOYE & w@' Buffalo, N. Y.

These ure the best
and most cconomical
5oodn impervious to

nmpoess, heat and
eold. Send for sam-
ples to B E. HALE
& CO., 56 and 85 Park

ew York.

Todd & Ra.ﬁ‘ertv Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off Engine, Lowe's
Patent Tabular and Flue Bollers, Plain Siice Valve Sta-
tlonary, Holsting, and Portable l-,m:lm- nnnru of all
kinds, mum l'umpn. Mill Gearing, Shafting, & Bk,
Tow Oakum, Bagging ,Rope, Flax,and Mulnp h-nhinery
Agents for lhr \nr AY on Manufacturin ® Machin.
1st’s Tools, for Judson's Governors an Nop Valves,
iluntvml Blowers, and Differential l‘ull‘( Blocks,
WAREROOMS, 88 LIBERTY hTuLb T, NEW YORK,
WORKS, PATERSON, NEW JERS

48 Nlagara
SteamPumpWorks

EstanvLisnxn 1638,

CHARLES B. HARDICK,
No. 293 Adamns Street,
BROOKLYN, N. Y.

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores, Sand, Old
‘racibles, Fire Clay, Guanos, Ofl Cake, Feed, Corn,
Cora and Cob, Tobacco, Souff, Sugsar, Salts, Roota,
Spilces, Coffee, Cocoanut, )hxu-rd. Asbestos, Mica,
etc., and whatever cannot be ground h{ other mills.
Also for Palnts, Printers’ Inks, Paste Blacking, eto.
JOHN W. THOMSON, successor to JAMES BOGANR-
DUS, corner of White and Elm Sts., Now York,

IRON
BeAmS & GIRDERS

'l‘lll'. UNION IRON MILLS, Pittsburgh, Pa.-
The sttention of Engineers and Architects (s called
to our lmproved Wrought-Iron Beams and Girders (pat-
ented), In which the compound welds botween tho stem
flanges, which have proved so objectionabie In the old
1o of manufsctaring  are entirely avolded

Weare pre-
pared to farnish all sizes st terms as favorabile as can be
obtained elsewhere, For descriptive Hihe :Ku; ol address
Camegie Brothers & Co, Unlon Tron Milis, Illnburuh Pa,

PERFECT

NEWSPAPER FILE.

The Koeh Patent Fille, for preserving newspapors,
magazines, and pamphle u han boon recently Improved
and price reduced hulurrllmn to the BoiexTiy M-
EEICAN Wnd BCIENTIFIO AMEMIOAN SUFPLEMENT oAl
suppllod for the low prigo of §1.50 by mall, or §1.25 at the
office of this paper, Heavy board aldes; Insaription
CHULENTIVIOC AMERICAN,'" In glit, Nuvuuur) for
every one who wislies Lo pruserve the paper

Address
MUNN & CO,,

Publishors SCousrivic

AMERICAN,

:

¥ LATEST IMPROVED
MACHINERY,

For M-nuhcmrlngoll'okl-‘ﬂ HANDLES, AND HUBS,
Address J. GLEA cor. 30 & Diamond Sts. .Pbln

Brayton Ready Motor.

It has no boller, s safe, cconomical, started by any
one In one minute, occuples small space, and gives an
unsurpassed nlt‘dy reliable power. Address

Penna. Read& Motor Co.,

132N « Philndelphin, Pa.

| The BEST MILLSTONE DRESSE
& Co., Manufactarers and Patentecs, l'\:lu\llle. "n

R~-GURISCOM

Machinists’ Tools.

New and IMrROVED PATTERNS.
Send for new lllustrated ca

Lathes, Planers, Drills, &o.

NEW HAVEN l!lANl!l'A("l‘lJl!lNG ©O.,
_New ll-vm Coun.
Peidqud

2 Do Yonr Own | Prlnthg!

Proms for onda, Indels, o
NHusiness Meon r

g, save money aad lncrense trade, Plassnrs and
le B 1n Amatenr Printt
A Roy i o

ot o4

cue&“";ﬁ:‘h"& ?'-d."i':;u-.o“

7 ELOCIPEDE CARRIAGES, OF LIGH'T ( DON-

wtruotfon, fast apeed. Worked by hand oranks;
alsoby foot trendien, Ulustrated in SCIENTINIO AME-
IICAN SUPPLEMERT No. %, To be had st this ofice
and of all nows agents, Price 10 oents.

EAGLE FOOT LATHES,

With Seroll and Clreular Saw .\Iurh-
monta, 8lide LRest, Tools, &¢, | alno Ball
Engine Lathos, Motal Hand Mlaners, &o.
Nontost dokigna, suporior Aniah, Low
Pricos, Our new Ustalogue deseribe
those and overy tool nocouu for the Am-
atour or Ar(lun Bond L,
WM, L, (IIARBCLO.

¥ & VT Liberty 8t. New York,

CENUINE

The Standard--Best 8tock—Finest Finish-

MANUFAOTURED ONLY Wy
D. ARTHUR BROWN & 00. ¥ishorville, N5,
Y OGERS' TANNATE OF SODA BOILER

HCALE PEEVENTIVE.

JOS, G, ROGERS & CO., Madison, Ind
£ Kend for book on Bolier Incrustation

PORTLANDCEMENT

Walks, Cisterns, FVoundations, Stables,
Nridges, Reservolms, Brewerles, ete

Remit 10 conts for Practical Trestise on Comenta
B. L, MEnonant & Co., 76 Bouth 8t,, Now York

HARTFORD
STEAM BOILER

[nspection & Insurance

COMPANY.

W. B, FRANKLIN, V. Pres't. ), M. ALLEN, Pres’L
I, B, PIERCE, Sy,

FOREIGN PATENTS

AXD

THE CENTENNIAL.

There I8 no doubt that our Centennial Exposition wil}
attract to our shores multitudes of representative people
from all parts of the world, and they will take home with
thom many of our best Improvements to introduce into
thelr own manufactures,

An unusual opportunity will be offered for selling to
these people such foreign patents as have been secured on
good Amerfcan fnventions fn the respective countries
from which these visitors come.

At the reduced prices for which patents are obtained
abroad, our people will lose a chance not Hkely to occur
sgain, If they do not avall themselves of the opportunity
of socuring thelr (nventions In foreign countries st once
50 84 to have their patents ready to negotiste during the
coming summer.

For cost of patents In the different countries and the
condltions on which they are gr d, send for hiet
contalning full information.

Addross

For Cellare

MUNN & CO.,
¥ Park Row, New York,
Braxon Oryice, cor. F and Tth Sta.
Washington, D. C,

OF TNE

SCIENTIFIC AMERICAN,

FOR 1876,

| THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD.

THIRTY-FIRST YEAR.
VOLUME XXXIV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1876, n now volume commenced, It will continue
to be the alm of the publishers to render the cons
tonts of the noew volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manvfacturer.

No person enguged in any of the mechanieal pur-
suita should think of doing without the Sciex
TIFIC AMERICAN. Evory number contains from
six to ten ongravings of new machines and invens
tions which cannot be found in any other publica
tion.

The SCIENTIFIC AMERICAN is devoted to the
interosts of Popular Sclence, the Mechanic Arts,
Manufactures, Inventions, Agrionlture,Commerce
and the industrial pursults generlly; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also {n the Household, the
Library, and the Reading Room. Bach volume
contains hundrods of Notes, Rocoipts, and Suggos
tions and Advice, by Praotical Writers, for Work-
{ng Mon and Employers, in all the various arta.
TERMS OF SUBSCRIPTION « POSTAGE

PALID BY Us,

One copy Scientific Ameriean, one year.... $3,
One copy Scientific American, six months. 1,
One copy Solentific American,throo months 1
One copy Sctontifio American and one copy

Sclentific American Dupﬂment. both

for ono year, post-paid........ . 7.00
The Sclentitic American l-p’lo-ut

A weekly paper, uniform in sizo with the SBCmeN-
TIFIC AMERICAN, but a distinet publication, It
contalns working drawings of enginoering works,
and elaborate treatises on overy branchof Sclence
and Mechanices, by eminent writors, at home and
abrond. An ilustrated covor protects the hand-

somoly printed shoots. Price, $5.00 per annum,
Single coploes 10 conta, vt O

Romit by postal order,

Addross all lottors and mako all Post Oflice or-
dors and drafts payable to

MUNN

& CO.
37 PARK ROW, NEW YORK

Iho “8clentific Ameriean " h ted with

CHAS, JOIINSO! t M
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THE LAMMERGEYER OR BEARDED VULTURE,

The bearded yulture, called inGermany (where it is most
common) lammergeyer, is the largest and most powerful of
European birds of prey; and its (German name is derived
from its propensity to seize and carry off young lambs, o
feat for the performance of which a bird must be largely
endowed with strength and audacity. The bearded vulture,
when fully grown, is about 4 feet high, measuring from 9 to | course, the abrading action of the tires (like that of the
10 feet from tip to tip of its wings; the head and neck ure | faces of & mortar mill) upon the ground yet remaing; and
completely clothed .wlth feathers, and the buse of the bill is [ the wear on them wnd on the road bed at the plm"c- of
hidden by projecting bristles; the Dbill is long, strong, |turning will still be large, but the leverage to overcome

stl‘dght, and ll‘llemll‘ compressed with (‘l(' tip cur ved and i i i i
e ’ > this grindin Z, AN 1 the amouunt of rrindi LH, W 1 3 B
: % ; ¥ 4 [} L 10 oL waing, wi be 80 much

projects forward like a beard
from the base of the lower
mandible; the wings are
long, the second and third
quills being the longest and
nearly equal; the tarsi are
short and covered with feath-
ers; the anterior toes are
united at the base with a
membrane; and the claws,
especially those of the inner
and hind toes, are curved
part of the head, the neck,
and the under parts are
whitish, tinged with orange,
decpest on the breast; the
wings and tail are grayish
black, and the back deep
brown ; the wing covertsare
dashed with orange white ;
the beard and the space
round theeye are black, and
the bill horn-colored. The
bird is found also in Asia
and Northern Africa.

It is by no means uncom-
mon for the lammergeyer to
frighten its proy over a
precipice, and then to de-
scend and devour the car-
cass. In the admirable en-
graving® presented here-
with, its strength and fero.
city are shown to be success.
fully resisted by the matern-
al instinet of the chamois,
whose pavid offspring, well
aware of the besetting dan-
ger, crouches in timidity be-
hind its mother. The up-
ward thrust of the chamois’
head, armed with short firm,
retroverted horns, has evi-
dently struck the marauder
% severe blow, and his af-
frighted scream is almost
audible as we look on his
spread tail and displaced
feathers.

what in the road earringes s oqually essentinl, on directing
wheols, The possibility of driving nround any curve, as the
directing wheels may lead or teail, is secured by the jack-in-
the-box motion of the traction engine, which applies the
force to either driver of & pair of wheels, impurting to either
wheal, in whatever proportion i requisite, the motion or ro-
tion it should have when running upon a curved line, Of

Une of Steam Carringos,

The mechanical difficultion
in the application of steam
a8 & motive power for car
riages have gradually come
to be appreciated; and with
the somewhat more complete
knowledge of the conditions
and requirements, it is pro
bable that the next attempts,
made in earnest by skilled
and informed mechanics, will
effoct more satisfactory re
wulte, Itis n settled conelu.
sion that the adhesion of tho wheels, or of w pair of them, | loss than that which pecompanied the netion of wheels
sustalning half the load, ls mmple for the purpose of rigidly attached to an axis that it ean be surmounted or

DOE AND FAWN ATTACKED BY A VULTURE,

impulsion at any grades practicable for ordinary rond use, l.-mlurml. The conditions of leading the tram road earringe
only noticing that the contact or bearing of the drivers upon | around the curve diffor altogethor from those of guiding the
the ground must be positive and uniform. A four-wheeled | ordinary road earriage, The tram road carriage will guide
vohiole with axles attached to a rigid body, when standing | itself, with either the Bissell two.wheeled truck, or more
or running on the uneven—generally twisted—surface of a | perfectly still with theold German six.wheeled wagon ar.
road, will obyviously rest or have its bearing only upon three | rangement (in which the axles adjust themselves radially
of its wheels, and this condition of three points of bearing | to any line of curvature); while the ordinary road carriage
attachos to the tram road locomotive, as well as to the com- | must have the swinging axle only for a guide,
mon road one,  Balance bars or gimbal-hung swinging axles In the application of power to the stonmn carringe, It is
will socure the equal distribution of welght upon drivers, or, | apparent that the starting resistance is the most diffleult to
*Yrom ** The Life and Habits of WA Anlmals,'’ (lustrated with designs overcome ; and '“h“"}:h many methods suggest themuselves,

I;I-.;'-':‘-W\ldlu.t‘:;:m.'n'X“f:h"'4',;'i'.,:.l.‘g:',...:.'.'.'.;h:;'.f'..\‘{'.',',:"" r, and published by [ \one has yeot had practieal application in service In parailel

work. The utilization of the momentum of stopping may
be available to help the starting of a carrisge, This has
ulready been clucidated as possible on railway trains ; but
in this case the gain from nll themomentum lost at a stop-
page beurs wo small n proportion to the labor of the locomo-
tive engine ns not to be worth saving. The necessity of
two speeds, at least, is acknowledged: but with the gearing
of the jack-in.the-box, there isno great objection to double
#peed wheels in addition, The total motive power of the
engine demanded is about what s rated at two horse power,
at the most, and the engine becomes very small, The success
of the three-cvlinder encine, now made by the thousand, al
most, in England, and it
peculiar facility for the use
of the expansive force of
steamn at high velocities,
seems to open a ray of light
into the darkness where the
steam carriage of the future
now lays. The recognition
of the fact that the inter-
stices of a massof coal, on &
given surface, present an
equal area for any size of
lump, whether coarse (large)
or fine, only that all the
lumps or grains must be sor-
ted to the same size, isslow-
ly being made; and as our
fine anthracite coal, of pea
gize, rans like water, it fol-
lows that automatic firing of
the small boiler will be the
finality for the purpose of
the steam carriage (as well
as the possible finality of the
firing of marine, if not all,
steam boilers). This, with
suitable antomatic arrange-
ment for feeding, will per-
mit the steam carriage to be
run by one man alone. Only
some of the salient points of
the mechanism of the com-
ing carringe have been no-
ticed here ; others of nearly
equal importance present
themselves, which can be dis-
cussed or settled in the same
way, by those especially in
terested.

Eventually, the steam car
riage will be as distinetive
as the locomotive engine,and
will have its nationalities as
the locomotive has, and its
individuality, as the Ameri-
can locomotive of to.day has
William Mason inscribed up-
on it

The steam carrisge,when
in use on the public high-
ways or tram tracks, will be
much more safe from accl-
dent of any kind than the
ordinary vehicle or the street
car. The requirement or pe-
nalty can be made as strin.
gent, as letting all statute
laws out of the question will
allow the enforcement of
common law ; and under the
impulse of such penalties—
safoguarnds, catchors, deten-
ters or arrosters—automatic
contrivances of all kinds will
multiply to the point that
will give security to the oth-
or traffle, quite as groat as that now attendant upon the av)
orago driver and tho carringe horses ; while the control of
the apparatus, either to start or to stop, can be made cor-
tainly as effective as the present ordinary carriage, however

carofully driven,—Journal of the Frankiin Institute.
J— NS
HARDENED Gyrsum, bolled with steario acld or parafiin,

much resembles meorschaum. The resemblance may be
much Increased by coloring the mixture with solution of

gamboge and dragon’s blood.
em— 4O —— — —  ——
A PIRcE oF WOOD cut from a tree is a good electrical con-

ductor. Lot it bo heated and dried, 1t bocomes an insulator,
Lot it be baked to chareoal, it becomes a conductor again,
Burn it to ashes, and it becomes an insulator once more.

!
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" DARWIN'S THEORY OF PANGENESIS.

Soven yonrs ago,Mr, Charles Darwin first presented the the-
ory of pangenesis. After continued study during the inter-
val, lie now reaffirms the hypothesis, and once more submits
it, romodeled and fortified by a host of new facts and obser-
vations, in the rﬂcnnlf_\- issued second edition of ** Animals
and Plants under Domestieation.” The doctrine of natural
siloction prosupposes varinbility as s necessary characteris-
tie ofevery organism,and this theory has been substantiated
by n vast aggrogation of observed facts, Of this acoumula-
tion, the work above referred to forms no inconsiderable

tific American.

=== | part, sineo it deals with observations showing the nmount

and nature of the changes which animals and plants have
undergone while under man’s dominion, or which bear on
the general principal of variation. It isin order to bring all
the phenomena of diversity in growth under one law that
Me. Darwin enunciates a supposition which implies that
evory soparate part of the whole organization reproduces
itsell. So that ovules, spermatozoa, and pollen grains, the
fortilized egg or seed, as well as buds, include and consist
of a multitude of germs thrown off from each soparate part
or unit. This connects and serves to explain a series of
phienomens otherwise isolated and inexplicable; and of these
a brief analysis is necessary to the proper comprehension of
this very important and far-reaching theory.

Reproduction may be divided into two classes, namely,
gosnal and nsexnal. The latter is effected in many ways, by
the formation of buds of various kinds, and by fissiparous
generation, that is, by spontaneous or artificial division. Be-
tween the production by fissiparous generation of two or
mare complete individuals and the repair of even a very
slight injury, there is so perfect a gradation that it is im-
pussible to doubt that the two processes are connected; and
thuy the several forms of budding, fissiparous generation,
the repair of injuries, and development are all essentially
the results of one and the same power. From well under-
stood cases of parthenogenesis and & variety of other in-
slances, the distinction betwoen sexual and non-sexual

% | generation is proved to be not nearly so great as hitherto

snpposed, and in fact they do not essentially differ; and
thorafore Mr. Darwin concludes that, with the power of re-
growth and development,they are parts of the same lnw.

A fow of the more striking phenomena, cotirdinated under
this law, may first be examined. A multitude of the lower
animals and vertebrates possess the wonderful power of re-
production of amputated parts. Spallanzani cut off the legs
and tail of the same salamander gix times successively,
Tadpoles are capable of reproducing lost members, though
full grown frogs are not. A crab regains lost legs; and
gasteropod mollusks, whose heads are likely to b bitten off
Ly fishes, have the power of reproducing those important
members. In the case of those animals which may be bi-
sectad and chopped to pieces, and of which every fragment
will reproduce the whole,power of regrowth must be diffused
thiroughout the whole body.

Tt is well known that buds may be inserted into & stock,
and that plants thus raised are not affected in a greater degree
thian can be accounted for by changed nutrition. From this
every-day, though little understood, operation of grafting is
deduced the very important fact that formative elements
capable of blending with those of a distinct individual (and
thiz is the chief characteristic of sexunal generation) are not
confined to the reproductive organs, but are present in the
Iuds and cellular tissue of plants.

A marvelous series of phenomena grow out of the circum-
siance that in the case of plants the male element may affect
in a direct manner the tissues of the mother, and with ani-
ma!s may lead to a modification of her future progeny. Gal-
fosio fertilized an orange flower with pollen from the lemon,
and the fruit bore stripes of perfectly characterised lemon
peci. Not merely is the ovule affected, but the partially de-
veloped tissues of a distinct species, as is exemplified in a
case where an Arabian mare bore a hybrid to a quagga. Sub-
seqnent colts by an Arabian horse were more striped even
than the quagga itself, and presented other marked charac-
terigtics of that animal. Another well known instance is
that of a fine bred slut,which,when once crossed by a mongrel,
frequently thereafter bears none but tainted offspring, and
is thus ruined for breeding purposes. Among human beings,
the children of a woman by her second marriage often ex-
hibit traits peculiar to her first husband.

We next reach the question of development, which is
cither slight and slowly effected, as in human beings, or
great and sudden, like the metamorphoses of insects. By
several distinet groups of facts, Mr. Darwin is led to the be-
lief in the independence of parts successively developed.
Again, physiologists agreo that the whole organism consists
of a multitude of elemental parts, which are to a great ex-
tent independent of each other; and & most curious array of
facts may be adduced to support this view. The spur of a
cock, after being ingerted into the ear of an ox, lived for
cight years, became nine inches long, and acquired a weight
of nearly fourteen ounces, T'he tailof u pig has been grafted
into the middle of ity buck,and rencquired sensibility. Ollier
ingerted a piece of periostoum from the bone of a young dog
under the skin of n rabbit, and true bone wus developed. A
French zouave onco drove a thriving trade in Paris by sell-
ing marvelous rhinoceros rats, Ho imitated the horn of
the rhinocerous by grafiing a froshly romoved rat's tail to
the forehead of a second rat,

Lastly, wemeet the phenomennof variability and inheri-
tance, Variability isnot a principle codrdinnte with lifo or re-
!)roduction,hut results generally from changed conditions nct-
ing during successive genorations, By inhoritance a multitude
of newly acquired characters are nequired by offspring. A
horge becomes trained to cortain pneos, and the colt inhexits

— g ——
gimilar consensnal movements. A retriever tanght (o fogel

and carry will transmit its endowments to its descondants,

On the whole it may be concluded that Inheritance Is the
rule and non-inheritance the anomaly. Reversion in noy

rare event, but occurs so regularly that it isx evidently gn
essentinl part of the principle of Inheritance. In fine, in

every living creature we may fool assured that a host of
long'-lmdl characters lie, ready to be evolved under proper
conditions.

It is clear that, through all of these phenomena, there may
be traced a possible action of the innumerable elements com.
posing every organism, ench possessing its own attributes
and to a certain extent independent of all the others, Now
it remains to connect all under the law, It is universally
admitted that the units of the body increase by self-division
or proliferation, retaining the same nature, and that they
may ultimately become converted into the various tissues
and substances of the body, But besides this means of in.
crease, Mr. Darwin assumes that the units throw off minute
granules which are dispersed throughout the whole system;
that these, when supplied with proper nutriment, multiply
by self-division, and are ultimately developed into units
like those from which they were originally derived. These
granules may be called gemmules. They are collected from
all parts of the system,to constitute the sexual elements, and
their development in the next generation forms a new being;
but they are likewise capable of transmission in & dormant
state to future generations, and may there be developed.
Their development depends on their union with other par-
tinlly developed cells, which precede them in the regular
course of growth. Gemmules are supposed to be thrown off
by every unit, not only during the adult state, but during
each stage of development of every organism: but not ne-
cessarily during the continued existence of the same unit,
Lastly, it is assumed that the gemmules in their dormant
state have a mutual affinity for each other, leading to their
aggregation into buds or into sexual elements. Hence it is
not the reproductive organs or buds which generate new or-
ganisms,but the units of which each individual is composed.
These assumptions constitute the provisional hypothesis,
to which Mr. Darwin has given the name pangenesis,

ANOTHEER DASTARDLY ATTACK1

The Chicago Zribune says: *‘The wrongs of women and
negroes have monopolized public attention for many years,
Serious as some of them are or have been, the wrongs of
boys are as bad, if not worse, For a series of years, the
boys of America have been shut out, more and more com
pletely with each year's advance, from the chance of learn-
ing n trade. The trade unions, with almost incredible blind-
ness, have adopted rules which prevent the employment of
any except a very limited number of apprentices. These
rules forbid a master to employ an apprentice unless he em-
ploys a certain number of journeymen; and in some trades,
the proportion is one boy to twenty men. The few places
left vacant by apprentices becoming journeymen are soon
filled. Tens of thousands of boys are thus deprived of the
opportunity to become reputable and self-supporting artisans.
‘When they leave school and try to do something for them-
selves, they find the doors shut in their faces. Instead of
becoming blacksmiths, silversmiths, carpenters, compositors,
cabinet makers, coachmakers, hatters, machinists, bakers,
tanners, tinners, tailors, masons, shoemakers, stonecutters,
plasterers, bricklayers, weavers, they have to become boot-
blacks, newsboys, errand boys, loafers, dead-beats, paupers,
thieves, etc. Noone of the occupations open to them offers
any education, exceptin a sert of cunning which is often a
curse. If the members of the so-called liberal professions,
the journalists, lawyers, teachers, doctors, and ministers,
should successfully combine to prevent the education of boys
and young men in any of their specialties, there would bea
universal howl of complaint. A far greater wrong is com
mitted, however, when trade education is prevented. Many
more boys are affected, for one thing, and most of them must
go to work at once and labor constantly in order to live.
If they do not this, and do not steal, they must starve.”

When will respectable papers, like the Chicago Tribune,
learn to cease such dastardly attacks as the above upon the
workmen of our country and their trade societies? The
workers comprise the vast majority of the population. IS
not all the wealth of the country the result of their labors?
Do they not pay the taxes? Do they not support the govern-
ment, as well as their own families? If they prefer todo
all the family work in person, shall they not enjoy the priv-
ilege? To be sure, their boys would be benefited by indus-
try ; their mothers and sisters would be rendered more com-
fortable and happier if the family income were increased by
the earnings of the lads. But if the fathers, who form and
govern the societies, prefer to do all the work, and 053.01-“!’?"
the young fellows, it is their privilege, and the Chicago 7ré
bune need not complain about it.

Not long ago, the legislature of this State passed a billre-
quiring that felons and other eriminals in certain prisons
should be compelled to work. It costs, say, $2 a day to sup-
port each one of these rogues, which expense, as everybody
knows, is paid, indirectly, out of the earnings of the work-
ing people. But strange to say, tho‘mommt‘the'bm’-w"‘_
the Governor was waited upon by officers of trade societics,
representatives of the working musses. the voters, request
ing that the bill should be vetoed. Labor, they argued, isso
scarce that, if the thioves ure allowed to work, ml‘m“‘
people will have nothing to do, **Very well,” perha L3
the Governor, ** it is your own affair. You may continue,
since you prefer it, to tax your earnings and distress

families, in order to support these wretches in idleness.
the bill was vetoed ‘
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_17. 1876,
over witnossod a cannonade on a still
ve falled to romark the great rings of

oftan arise from the eloud belched forth by
float aloft for w considorable period before be-

The same rings aro produced on a small |

of tobuceo, by w sudden expulsion of air

h&m the lips being placed in » pecaliar position.

Mwli one end, and its opposite extromity cov-

only with cloth. The bottom is sprinkled with a strong

wolution of ammonia, and & dish of common salt and salph-

uric acid in inserted, The gases arising from the salts and
acid combine in the shapo of smoke, and the lattor may be
expelled in beautiful rings through the aperture by striking
suddenly on the cloth back.

When the behavior of theso rings is critically investiga-
tod, it appoars that they have pecullar properties. When
hp»m they act as if made of solid elastic material,
and vibrate independently aftor the shock; or vibrations may
be produced in them by ejocting them through a square in-
stead of a circular hole. The circlo ia the position of equi-
librium, and the irrogularly-shaped ring vibrates about that
form. Another curions result is that, if the two rings are
moving In the same direction, with their centors in the same
lino and their planes perpendiculsr to that line, the pursucr
contracts and moves fuster, while the pursued expands and
moves more slowly, so that they alternately pass through
ong another. If they are moving in opposite directions, un-
der like circumstances, both expand indefinitely, and more
slowly and slowly, never roaching one anoth r.

Now each ring or vortex contains not merely the matter in
fine division forming smoke, buta cortain definite proportion
of smoky air, which, in virtue of the vortex motion, has be-
come n different substance from the surrounding air, and
moves through it very like a solid body. If there were no
such thing as fluid friction in the atmosphere,the ring would
£o on moving for ever ; and not only this, but the portion of
the fiuid containing the smoke and marked theroby would
remain precisely the same sot of particles of the fluid as it
moved through the rest.  Consequently those thus marked
by the smoke would be,by the factof their rotation,differen-
tiated from the surrounding atmosphere, and could not by
any process short of an act of creative power be made to
unite with the latter. :

Helmholtz has shown that the properties of every vortex
ring are, first, that every part of its core is essentially rota-
ting. As aring approaches the observer, every portion of
the inner side is moving forward, and every portion of the
outer side is moving backward; and if the face be placed in
the path of alarge ring, s sudden blast of air will be felt
tlowing through the center of it. Thus the vortex ring not
only involves in itself rotating elemeonts, distinguished from
other elements of the fluid, but it also is associated necessa-
rily with other movements through the non.differentiated
air, and especially a forward rapid current of air, passing
throngh its center in the direction in which it is going,
Helmholtz has further shown that such a ring is indivisible,
The sharpest knife will not cutit. It wriggles around the
blade and moves away. It is not that it cannot be cut, but
you cannot so much as get at it so as to try to cut it.

Again, vortex filaments existing in a continuous medium
of any kind must either be endless, or else the ends must be
in the free surface of the liquid. The last condition any
one can realize by drawing his teaspoon over a cup of tea
and lifting it from the surface. There will be a couple of
little whirlpools going round in the tea, rotating in opposite
directions, the two moving forward (ns do their sides which
are nearest one another) in the dircetion in which the tea-
spoon was drawn. These two little eddies are simply the
ends of a half vortex ring, and they are on the free surface
of a liquid,

We are now in a position to understand Sir William
Thomson's recent theory of vortex atoms, which Professor
Tait explains in his ‘‘Recent Advances in Physical Science,”*
from which we have freely drawn for the foregoing. We
have shown that, given s perfect fluid, nothing but creative
sgency could produce & vortex ring in it, or destroy one al-
ready there. No process at our command could enable us to
do either; because In order to do it, fluid friction iy esson-
tially requisite, Now, by the very definition of a perfect
fluid, friction does not exist in it. Sir William Thomson
suggests that the Universe is filled with something which we
have no right to call ordinary matter (though it must possess
inertia) but which we may call a perfect fluid. In this vor-
tex, motion once produced by creative act remains until the
same power removes it, Thus, he argues, this property of
rotation may be the basis of all that to our senses appeals
as matter, All atoms of matter are vortex rings; and in a
perfect flaid filling a)) space and having no surface, there
can be no ends.  All vortex astom rings, therefore, must be
endless, that is to say, must have thelr ends united together
after any number of convolutions. Lastly, the indivisibil-
ity of n ring shows that, in that sense, at least, it is literally
an atorm.

This idea enables us to explain n great many propertios of
matter, but it carries with it a host of mathematical diffi-
culties, The theory has but passed its first trials, and, being
sdmitted as a possibility, itisleft to time and the mathemati-
cians to settle whether really it will account for everything
experimentally found. If it doos so, and if it, in addition,
ensbles us to predict other phenomena, which in their turn
shaull be found to be experimentally verified, it will have all
the possible claim on our belief that any physical theory can
ever have,

Th an eaxy way of making them for purposes of |
‘examination, which consists in providing & box having » |
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The attendance at the Exponition s now steadily increns
Ing. On Decoration Day, fully 50,000 peaple passed the
gates, and the Main Bullding and Memorial Hall were, for
the first time, uncomfortably crowded, The twenty-oight
groups of judges have comploted thalr organization, and the
motmbers are busily at work proparing their roports, The
system adopted of dividing the duties, esch member
making his own examination of the articles submitted, in.
stead of requiring the exhibits to be investigated by com.
mittees of soveral judges, as has horetofore been d'am- in
other expositions, Is sald to work admirably, saving an
immense amount of time to the commission, and, without
doubt, it will give as good satisfaction to the exhibitors. Con.
siderable commont has been aroused regarding alleged inju.
ries to the pictures committed by careless visitors, and the
Austrian Commission had their gallery closed until milings
around the works of art were erected, It has since boen
found that but two pictares were dumaged, and in neithor
case could the mishap be charged upon visitors, as the inju.

Horticultural Hall, in which the display st the opening was
not large, is belng rapidly filled.  The latest arrivel is o fine
selection of tree forns from Australin. The English rhodo-
dendrons are now in full bloom, «nd present & magnificent
nppearance, slthough they show ovidence of the long voynge
disagreeing with them, A much handsomer display of theso
beautiful flowers may be seen at the present time in Llow-
ellyn Park, Orange, N. Y. Between the British Government
and the T. A, B, fountain, & Canadian lumber morchant has
erected a house bulltof rough lumber, just as it comes from
the yard. The roof is made of huge unbarked timbers, each
twenty-four inches in diameotor, and the sidesare composed of
boards piled to form a wall a foot thick. Inside, n monster
soction of a pine tree is exhibited. The big Krupp cannon
has at length reached the grounds, and is being placed in
Machinery Hall, The pumps annexed to that building are
now at work, producing & miniature Niagara for throee hours
duily, The Brewers' Building is rapidly approsching com-
pletion. A carious section of elevatoed railway is being con.
structed between Agricultural and Horticultural Halls, The
cars are built something after the Swiss cottage pattern.

THE JAPANESE BERONZES AND LACQUERED WARE

we have already alluded to, as one of the most remarkable
portions of the general display. The grotesqueness of Japan-
ese art is employed in these with wonderful effect. There
are cups and saucers of lacquered wood, as light as corks,
colored with reds, blues, and yellows, pretected by the famous
Japan varnish, which will withstand the hottest water,
Perfection of joiner work, unique ornsmentation, and ex-
quisite selection of colors are especially noticeable in the
cabinets, some of which, scarcely larger than a modern mu-
sic box, range in price from $125 to $1,000. It is in the
modeling and the preliminaries to the casting of the bronzes
that the peculiar genius and perseverance of the Japanese
are diselosed. The models are made in wax ; and in that
materinl everything, down to the smallest feather of a
bird's wing or the hair of a spider, is elaborated with scru-
pulous care. The wax model is then painted all over with
u conting of finest sand, held together by a fireproof mucil-
age. The first coat is laid on with exceeding care, 50 s to
fill every tiny interstice. So with all following coats, which
may number hundreds, until sometimes six months are con-
sumed in the work of painting a cumulative mold three or
four inches thick. When the latter is rendered sufficiently
strong, the wax model inside is melted and removed. The
bronze is then poured in, and the whole object completed in
a single casting. The mold is subsequently removed with
care only second to that employed in its construction, leav.
ing the bronze without a crease or flaw. From this process
emerged the magnificent incense bearer which stands at the
entrance of the Japanese section, It represents a vesscl
elevated upon worn sea rocks, inhabited by a dragon and
surmounted by an eagle and flanked by flocks of birds.
The price was $4,500, and it was purchased for the English
South Kensington Museum,

As there are no patent laws in either China or Japan, the
mode of preparing the patina given to these bronzes has re-
mained secret for ages, and has been handed down from
father to son, Chemical analysis hag, however, revoaled
the cemposition of the alloys, and M. Morin has discovered
that the patina of the celebrated black bronzes is due to the
use of an alloy composed of 80 por cent of copper, 4 of tin, 10
of lead,2 of zine, 4 of iron, besides small proportions of gold,
nickel, arsenic, and sulphur. Some of the bronzes analyzed
show a proportion of lead varying from 10 to 20 per cent,
added at the expense of the copper, anda quantity of 7 per
cont of tin, Molded in thin plates,this bronze I8 very casily
worked, and the patinn appears of itself when the motal is
subjected to a high tomperature in & muflle furnace. It is,
however, very brittle. Chemical analysis is certainly of
little use in this case, unloss it leads to synthesis:and in that
respect the labors of the French investigators have been
attended with remarkable success, and have resulted in the
production of bronzes even better than those of the Japanese,
since they have a strength equal to that of ordinary bronze.
Tho process consists in proparing a ground by the action of
chemicals having oxides and sulphides of copper as their
bases. If differont tints, black, brown, red, or green, be de-
sired on the same object, it is suflicient to cover with a pro-
tocting varnish all portions of the surface except those to
which it may be desired to give  cortain hue; then when
they have boon treated for a suflicient time, they aro covered
with varnish, while the other parts of the surface now ex.

posed are subjected to the action of the chemicals, and so

{on for as many tints as are

ries were discovered to have occurred during transportation, |
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required. The iolaid enamel
work which is performed by orlental artists with so much
wkill and patiencs, und at the same time with such primitive
applinnees, Is now executed by simpler and quicker mesny,
The object to be inlaid Is entirely covered with yarnish, por-
tions of which are removed by & graver so as to form the de-
wign; and thus prepared, it is subjected to the aetion of &
gulvanie bath of gold or silver, which deposits the metsl in
the places laid bare by the graver, Another method is, how-
ever, mentioned by M. Morin, After the removal of the var

nlah, necording to the pattern made by the graver, the object
is plunged into s solution of eyanide of silver. The salt is de-
posited on the lines from which the varnish has been re-
moved; the object is heated in & muffle furnace, and the
metal appears on the black patina.  Inlaid patterns of gold
and silver may be obtained, vither of thelr patursl bright

nest or with a dead surface, the latter being effected by
different processes of oxidation ; so that, on the same object,
by making use of the protecting varnish, designs in gold
and silver of various degrees of luster may be combined.

THE EXOLISH ENAMELS.

It is o notable fact that the present specimens of Japanese
and Chinese enamels sro fairly approximated by those exhibi-
ted by the Messrs. Elkington of Birmingham, in the Eoglish
section,  The elvisonnée work forms an imperishable picture
capable of resisting everything but intense heat and great
violenco, and ix n materisl which lends Itself with especial
readiness to rich and harmonious coloring; while the delicate
bright metallic lines bordering the cloisons form a pleaning
contrast to the comparative dullness of the opaque glass.

THE RUBSIAN BXHINIT,
which two weeks ago existed only in packing boxes, naw bids
fair to attract remarkable interest. Portions of it will remind
one of the famous reply of Prince Demidoff, who, when a
lady somewhat ostentatiously exhibited to him a set of mals-
chite jewelry, carelessly remarked: ** Yes, | have s mantle
piece made of that.” From the colebrated mines owned by
the above dignitary, several superb malachite urns, table
tops, and mantle pieces, have been sent, valuod at several
hundred dollars each. There is besides a pair of lapis luzwii
vases in this collection, valued at £500. The Russian ma-
chinery is not yet in place; but as thirty car loads arrived in
a single day recently, a fine display may be anticipated.
MEXICO

astonishes visitors to her section by exhibiting a circular
mass of pure silver weighing 4,000 Ibs., and valned at
$72,000. The mineral contribution of this country is ex-
ceptionally good. There are some fine cannel coal and & col-
lection of beautiful opals and precious gems imbedded in
ore. In textile manufactures, Mexico compares favorably
with other nations, and exhibits cloths and cassimeres of the
finest workmanship. There is a large display of medicinal
plants, coffee, and tobacco, and also a valuable exhibit, show-
ing the many uses of the agave. The fiber of this plant
is made into rope, paper, and cloth, and its flower yiclds an
intoxicating drink called pulgue.

SWEDEN
carries off the palm for the best show of iron and steel
Twenty-eight exhibitors contribute, and among them the
two largest establishments in the kingdom, those of the
Molota and of Sandark, Huge columns, pyramids of lron
and steel bars and pipes, and great screens towering to the
roof of the building, on which are arranged tires, bars, and
ingots, are on every side. A very tasteful exhibit is the tow
of a Viking’s vessel,the mast and rigging of which sre made
of various forms of iron; and the ornamentation is entirely
composed of the same metal, in the shape of rivets, nails,
ete. Professor Lodermann's plaster figures attract a great
share of attention ; and they embody admirable representa.
tions of the costumes and appearance of the Swedes and
Laplanders. Such great care is taken fo insure absolute
correctness in details that, when the hand of one of the
figures was broken in transit, it was supplied by a cast taken
from the hand of a Swedish girl in the employ of the com-
mission. The expressions of the countenances and the at-
titudes of the figures are wonderfully natural. One of the
groups represents a hunter and his family, gathered in front
of a deer that has just been shot. Another sdmirable group
is that of a Laplander,in his sledge drawn by a reindeer, who
stops to chat with a fur«clad woman carrying her baby slung
to her nock in & kind of trongh. There are various other
groups, representing bridal parties and household gatherings,
equally fine. Numerous cases of matches form & prominent
feature of the Swedish oxhibit, for with this commodity
Sweden furnishes all Europe. Some of the finest carpentry
work in the Exposition is shown in two garden pavilicns
coutributed by » Stockholm maker. A large collection of
building stones illustrates the richness of the country in
these materials; and a table of red porphyry, with mossic
work in many colored stones, forming a centor piece exhibits
tho skill and tasto of the Swedish artisans using them.
The woolen fabrics displayed aro us good ns those in the
English dopartment, and excel those contributed by Ger-
many. The ceramic collection contains many curious ob-
jects. The most striking is & porcelain stove about 12 feet
high,of a delicute bluo, ornamentod in gold and darker hlue.
Its price is $1,000. There is also & peculiar kind of ware
made apparently of répouasfe silver and porcelnin.  ‘The
notice of the Swedish oxhibits in the Machinery and Agrical.
tural Halls, we are obliged to defer till another issue.

.t —
EQUAL parts of fine filings of zincand tin, mixed with
suflicient mervury to form a thick paste, and pulveris

when partly hardenod, makes an excellent amalgam
trical machines R




APPLICATIONS OF CARBONIC ACID,

LRCTURE DELIVERED AY THE STEVENS IXSTITUTE OF TECHXOLOGY, BY
PROFEAROR A, B, LEXDS,

The list of investigators of carbonic scid begins at the

opening of the seventeenth century with the Duteh philoso-
pher Van Helmont, It was then known ns spivitus sylvestris,

and the word apiritus, being translated literally, became gefst
in German and ghost and gas in English. The word gas was

originslly employed in connection with carbonie acid, Van
Helmont recognized the identity of the gases evolved in fer-
mentation and in the burning of lime. He also pointed out
the fact that the poisonous gas in the Grotto del Cane, in

Pyrmont, and that obtained from limestone by the action of
acids, were the same spiritus syleestris. As an example of

the crude analysis of his time, we read that he
burat 62 Ibs. of wood, from which he obtained
61 Ibs. of ashes, which leaves a difference of 1
1b. for carbonie acid. Hoffmann, the next inves-
tigator, discovered that this gas reddened the
biue ocoloring matter of litmus. The Scotch
philosopher Biack proved that this gas must be
entirely different from air, and recognized the
fact that it was an acid. The lecturer then
showed the action of carbonic acid on lime wa.
ter. A perfectly clear solution of the latter was
at first rendered turbid and milky from the pre.
cipitation of carbonate of lime; and then, on
continuing to pass the gas through it, it became
clear again from the resolution of the carbonate
of lime by the excess of the carbonic acid. This
circamstance showed Lord Cavendish that the
water of springs, rivers, etc.,, containing carbo-
nic acid, could take up lime and othor earths
from the soil and deposit them again on evapo-
ration of the gas. This is the origin of the
troublesome boiler incrustations. It was next
shown that the gas exhaled from the lungs was
carbonic acid, by spplying the lime water test.
The lecturer showed this experiment by means
of = little glass tank filled with clear lime water
colored by litmus, which was placed in the lan.
tern and reflected on the screen.  On passing the
breath through the solution, the color changed
to red, and the turbidity arising from the pre

cipitation of carbonsate of lime was apparent on
the screen.

The first industrial investigation of carbonic acid was
made by no less a person than Dr. Priestley, the discoverer
of oxygen. He resided near a brewery, and studied the gas
given off there on & large scale by fermentation. His expe.
riments were illustrated by Professor Leods, who had a large
vessel of fermenting malt liquor on the stage. A lighted
match held above the liquor was instantly extinguished. The
gus being very heavy, it could be scooped out with a quart
measure, and poured from one vessel into another without
danger of loss. After pouring it back and forth several
times, & candle was extinguished by merely emptying the
vessel over it. Water poured back and forth, in the atmo-
sphere of carbonic acid contained in the large vessel of malt
liquor, absorbed a sufficient quantity of the gas to become
milky on the addition of lime water. Priestly thought that
the antiseptic properties of this body could be utilized by
impregoating water with it, and conducted the gas made
from limestone into & vessel of water by means of a leather
tube.

.
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Pig.

GAS GENERATOR AND WASHER.

From this primitive device of Priestloy to the beautiful
and elaborate apparstus of Mr. John Matthews, of this eity,
which was exhibited upon the stage and s represented in
Fig. 1, was lodeed o glant stride.  On the left is the gas ge
nerator, the construction of which will become clear by in
!qu:(lnn of Hﬁ- 2
through » smaller vessol containing water, which washes it, |
and is then conducted into the fountain on the right un.

:
From the generstor, the gas passes |

| phon in place in a favorable position for filling,

der high pres*ure. Fig. 2 exhibits the internal Armange
ment of the gas geverstor and washer, A misture of sul

phuric acid and water Is introduced through the bung, A,

Seientific Qwevican,
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and the wnrble dust is poured in through B, The acid 1i°
quo; passes to the bottom of the vessel; but the marble dust
is arrested by o diaphragm, M, furnished with several slits,
through which the marble dust is made to xift when the shaft,
8, is eaused to revolve by turning the handle, E. At the
same time the agitator, 0, facilitntes the evolution of gas by
keoping the mixture constantly stirred. Assoon s a pressure
of 106 1bs,, indicated by the gage, L, I8 reached, tho stop
valve, U, of the fountain (Fig. 1) is opened, and the gas is

valve, D, of the gas washer. When cnough gas has come
over, the valyes are closed, the pipe, IY, is disconnected, and
the fountain is made to revolye in its frame for about ten
minutes to aid the absorption of gas by the water. It is

then ready to be placed in one of those artistic Matthews so-

Fig. 1.-CARBONIC ACID GAS GENERATOR.

no description, The generator and fountain just described
are made extremely strong and constructed with the utmost
care, not only to prevent accidents from explosions, but also
to obtain a product of the utmost purity. They are lined
throughout with tin, and all the connections are covered with
the same metal. If the sulphuric acid came in contact with
iron, hydrogen would be generated and would contaminate
the gae ; if the carbonic acid liquid eame in contact with

Fig. 8.-LIQUEFYING AND BOLIDIFYING CARBONIO ACID

lead, it would dissolve enough to produce poisonous effects.
To Mustrate the solution of lead by earbonie neid water, the
lecturer agitated some soda water in a plece of load pipe, and
then proved the presonce of lead in the water by adding sul-
phide of ammonium and obtaining n black precipitate, As
|an illustration of the immense proportions to which the
woda water business has attained in this country, he estima.
ted that no less than a hundred milllon glassos wore con.
samed annoally,

A large number of ingenious varieties of soda water bot-
tles and siphons, together with the npparatas for filling the
lattor, wore oxhibited, They had been loaned for the Purpose
by the manufacturer, Mr. John Matthews. The filling ap-
paratus consists of an iron frame which firmly holds the si-
When the
wiphon in inserted, the sereen s made to slide over it to pre.
vent accidents caused by bursting, and to koep 1t in plaee;
the fountain valve Is opened, and the tresdle iy prossod down
with the foot, by which the siphon spout Is pressed into the

filling head
:

_

made to pass into it slowly, by gradually opening the stop |

Numoerons natural minernl waters, renowned for their ou.
rative properties, have boon analyzed, nnd are now propared
artificinlly and churged with earbonic neld gas. A number
of them were tested before the audience for various consti.
tuents,

Another industrinl application of carbonic acid is in the
munufacture of aerated bread. In ordinary broad, the yoast
produces o fermentation by which carbonic acid is evolyved,
which gives to bread ity spongy chiaractor. Thesame thing
is accomplished without yeast by forcing carbonic acid gas
under pressure into the dough.

The successful extinetion of fires in mines by means of
carbonic acid gas has developed n new industry, that of the
fire extinguishers, of which the Babeock is the most com.
mon. This consists of n portable eylinder, in which a charge
of sulphuric ncid ean, at & moment's notice, be
inverted into a quantity of marble dust, and
the pressure developed by the resulting gas
employed to project a stream of water, in case
of fire. Thereis hardly enough gas present to
be of much service as an extinguisher; the ad-
vantage of the apparatus lies in its convenience.
To show its action, some benzine was poured

on the floor of the stage, kindled, and then put
out by a stream from a Babeock apparatus.

The lecturer next proceeded to the interest-
ing experiment of liquefying and solidifying
carbonic acid. For the purpose of accomplish-
ing this, high pressure and cold are necessary.
The pressure was obtained from Ritchie’s im.
proved form of Natterer's apparatus, Fig. 8,
which stood on the stage, and was driven by
steam power derived from the engine in the
basemont of the Institute. In this apparatus
the gas is conducted into o bronze receiver ca
pable of resisting a pressure of 200 atmospheres,
and is condensed by means of asteel force
pump. The receiver is surrounded by a cop-
per cylinder containing a mixture of ice and
salt, When enough of the gas was thus lique-
fied, it was caused to pass through a tube termi
nating in a fine rose of wire gauze and into a
lined woolen bag, On passing out, the cold pro-
duced by evaporation was so intense as 1o froeze
the liquid carbonie acid, which formed a depo
sit resembling snow ; in fact, the lecturer made
a little snowball of some of it, and throw it

da water apparatuses, which are so familiar to all as toneed | among the sudience, with the caution not to allow it to melt

in their hands, as it would blister them. Numerous experi
ments were made with this substance, the most interesting
of which was the freezing of mercury in a white hot plsti-
num capsule. Water placed in the latter assumes the sphe-
roidal state, in which it does not really touch the vessel, be-
ing separated from it by a layer of steam; if now solid car-
boniec ncid, mixed with ether, is introduced into the water,
enough heat is absorbed by the evaporation of the carbonic
acld to freeze a small quantity of mercury placed in the mix-
ture, C. P K

Wooden Pavements made Successful in London.

After a sufficient comparative trial, the contest between
granite, asphalt, and wood for carriage ways has been decid-
ed in favor of the last, and the recent conclusion of the Cor-
poration of London may be regarded as a final confirmation
of that decision. Mr. Heywood, engineer for the city, has
shown that before a horse falls he may be expected to trav-
el on granite 132 miles, on asphalt 191 miles, and on wood
446 miles; and although between the two last materials
there is o trifling advantage in the cost on the side of as-
phalt, that is much more than counterbalanced in other
ways, In easy traction and the absence of noise there is no
comparison between wood and granite, and since the surface
water has been kept out by means of asphalt, wood has be-
come one of the most durable of pavements. The rapidity
with which it can be lnid and the case with which it can be
ropaired are not the least of its merits, while the flooring of
planks, which is now laid as a superstructure, gives great
clasticity, and, by distributing the weight equally over the
whole pavement, adds to its power of endurance.

 —,ttro—

To Bincken Brass,==To Clarify Shellao Solutions,
The Bulletin Belge de la Photographie gives the following
ns o good and convenient method of blackening Lrass sur-
faces for photographic purposes. The metal, having been
thoroughly cleaned, is brushed over with a solution of bi-
chloride of platinum, known as chemical bronge, 1f ono or
two drops of solution of nitrate of silver be added to } of
u cuble Inch of the platinum solution, its action is con-
siderably augmented. For clarifying solutions of shellac,
the samo journal recommends the addition, to the varnish it
in required to clear, of a quantity of powdered ehalk equal to
the welght of lnc used.  Aftor thoroughly mixing, and heat
Ing 1o 60°, the mixture is allow to settle, when three quar-
ters of the bulk muy be poured off perfectly cloar, or, if nec:
vssary, it may be filtered with the greatest onse.
- Bt ey S s et

Fhoto Printing Plates,

M. J. Husnik employs the following formula for the pro:
duction of engraved plates by means of photography. It s
based upon the use of bichromatized gelatin, the necessary
grain being given by chloride of calelum. The formula con.
sists of gelatin, @4 parts ; bichromate of ammonia, 4 parts ;
aleohiol, 72 parts; chloride of calolum, 4 to § parts ; m
240 parts. This in spread upon glass or other suitable sup:
port, and, after exposure and washing, I8 used for the pro:
duction, by the galvanoplastic method, of & plate, from
which the prints are pulled in the usual manner, .
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) it IMPROVED COUNTRY HOMES,

Mr. Woollett, in hin hook on * Villas and Cottages, or
Homes es for AIL" published by A. J. Bicknell & Co., Now
maw. deseribes avilla of frame structure deslgned for
erection on a stone foundation, with cellar, with hoavy sill,
‘cornor posts, girts, and plates, and filled in with brick. The
wm‘l ‘ﬂmdo: f::'luuntnl loeatlon betwoen other
bulldings, on a lot of moderate width, has a nearly symmet-
rical front. Individuality in given to the de. i
tail by using panels and bands, covered with
«cut shingles In place of clapboards, on rough
‘boarding. The roof is also coverod with
shingles ; and both those of the roof and bands
are puintod in deeper tints than the main wood-
work. The finish of the interior Is to be In
white ash and butternut.  The estimated cont
of the house is about §5.000

-

A New Frofession.~A Champlon Speller,

Spelling bees, which wont out of fashion
here a couple of years ago, have been for sev.
ol months past the subject of a furore in
England, Our English cousins have vanquished
us fairly in turning these meotings into monaey-
gotting affairs. The most we ever made was
admission money at the door, and the victors
in the mateh usually proudly bore away a copy
of Weobster's “Dictionary.” In England, how.
over, halls are hired, and large money prizes are
offered to the best spellers, the contestants be-
ing charged an entry fee similar to that put up
by the backers of horses in a race.  The man-
agers, of course, find their profit in these de-
posits. The most curious part of the whole is
that the fact of the money awnrds being offered
has given rise toa new business, that of ““cham-
pion speller.” Several people, who have a fair
knowledge of orthography to begin with, have
literally crammed themselves with dictionary
lore, so that they are proof against the pitfalls
of ordinary catch words. Thus mentally
equipped, they reverse Dr. Watts” hymn, and
gather money every day from every opening bee. Their
attainments render them easy victors; and one individual,
who has reached the pinnacle of the new profession, says
that he makes over a hundred dollars a week by his win-

nings.
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NEW CUT-OFF MECHANISM.
We extract from the Bulletin du Musée the annexed en-
gravings of a new and simple cut-off mechanism, the inven-

TIg. 1.
& m

Scientific American,
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In ropresented as applied is of the horizontal type. The
governor travels at high speed, and its changes are trans.
mitted by a very simple set of levers to a rod which rises
and descends in & support attached (o the cylinder and ear.
rying on its lower extromition n hiorizontal cross plece. This
disposition 18 represented in detall in Pigs. 1 and 2, in which
0 o' in the cross ploce. The higher the elevation of the
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A MODERN VILLA RESIDENCE.

governor balls, the lower the piece, o ¢/, descends, and rice
versd. The twoslide valves, a a/,7are connected by the rod,
b, and are actuated by an eccentric on the shaft. On said
valves move two mutually independent cut.off valves, ¢ ¢/,
fixed to two rods, { I, which traverse the valve chests, and
pass into stuffing boxes at each side. At one extremity
each rod is terminated by a triangular head, A A/, while at
the other is formed a piston, ¢ i, movable in a finely bored
cylinder. The portions of the rods situated at the sides of

tion of M. F. Wannleck, of Brinn. The engine to which it

the pintons, { i/, are ro.enforced towsrd ! I’; so that when
the valve chests are filled with steam, an excess of pressure
is slways produced on the sald sections, I , and so that the
valves left 1o themselves are always pushed outward by the
steam in the boxes. Thescrews, k A’ (Fig. 1), permit of the
regulating, st will, of the outward pressure exercised on the
rods, { I/, and consequently of the setion of the cut-off valves,
e¢’, nccording as the air is, by the adjustment of the screws,
allowed 1o escape slowly or freely from before
the pistons, § i. The fact should not be lost
sight of, in following the subjoined descrip-
tion, that the two valves, ¢ ¢/, are not imme.-
diately connected, but normally are subject to
an outwardly pushing pressure.

On the middle of the valve rod, 5, is se-
cured a cromshead, d (Fig. 3) which surrounds
the extremities of the cut-off valve rods so as
to serve as a guide for the two rectangular
ends, A A/, This crosshead carries two pawls,
g ¢', which turn around axes, /' J/, and which,
through their gravity, tend always to fall, as
shown in Fig. 1. These pawls, in the forward
part of their lower extremity, have notches in
which the rectangular heads, A A', engage, so
that the rod, b (Fig. 8), is pushed towsrd the
right or left, according as it engages one of
the other of the cut-off valve rods. The pawl
then falls on the head of the rod, and draws
the latter in the return movement of the rod,
b. We may remark here, in order to prevent
misunderstanding, that in Figs. 1 and 3 the
heads, A A’, of the cut-off valve rods are placed
in a median position and represented as both
engaged with the pawls, a condition which
never can occur while the engine is in opera-
tion.

We will consider first the forward motion
of the engine during a stroke, and suppose
the return mdvement of the piston to take
place from left to right. In such case, it s
clear that the rod, b (Fig. 3), with its two
valves, @ a’, will have already been pushed

toward]the eft by the eccentric up to the point where the left
hand valve, a, establishes communication with the exhaust,
as indicated in Fig. 4: which also shows the extreme position
of the valve and the point to which the pawl, g, of the
crosshead, d, has been carried (to the left) in order to engage
the head, A. During the return movement, the valve, o,
moves from left to right, and at the same time carries the
left cut-off valve, ¢, attached to it by the pawl, g, while the
right cut-off valve, ¢/, which has not been engaged by a

J_*j
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at rest in extreme position to the right, Fig.
shows the steam port still more open; the right
_establishes communication with the condenser,
: nding out-off valve, ¢/, is in repose. In the

“which oceurs immediately after (Fig. 7), the upper
arm of the pawl, g, impinges upon the left hand ex-
of the horizontal piece, ¢ ¢/, and the left cut-off
18 freed and returned to its extreme left hand position.
The rod, b, continuing its advance, the pawl, g’, operates in
turn exactly like the pawl, g, so that one or the other of the

in play.

F;?mm'h\ll:l: mngmenp . t is quite simple and certain in
action. When sudden variations occur in the work, the
piece which carries the traverses, o o’, lifts or lowers in.
stantly, and the action of the pawls je accelerated or slack.
enad, so that, in the first case, the admission of steam is in.
terrupted sooner, and, in the second case, it continues long-
er. The mechanism, as a whole, is reported to be remarka.

biy sensitive.

-

Correspondence.

Steam Domes.
T the Bditor of the Scientific American :

That steam boilersof all kinds would be cheaper, safer,
and more durable without domes, there can be no question,
The question is: Can steam be supplied to the oylinders,
drier and cheaper, from the top of a dome, than from a per-
forsted pipe, placed inside and close up to the crown sheot
of the boiler? The perforations, of course, are to be made
in the upper side, and nearly the whole length of the pipe,
which extends the whole length of the boiler. Engineers
who have run locomotives, both with and without domes,
for from 10 to 25 years, say that they can see no practical ad-
yantage in the dome ; and some of them hold that an engine
is less liable to prime or throw water into the oylinders with
a perforated pipe than with a dome with the throttle valve
and steam pipe arranged in the usual way : for the reason
that the aggregate area of the perforations far exceeds the
capacity or area of the cross section of the steam pipe. Con-
sequently, when the engine is at work, there is no rush or
tendency of steam to a special point, as in case of the dome;
the perforations can be made so plentifully as to exceed five
or ten fold, if necessary, the capacity of pipe to conduct off
she steam, the throttle valve being placed in the smoke arch
end of the pipe.

The Boston and Albany company have been building the
no-dome type of locomotive many years in their shops in
Springfield, and are still at it. Mr. Eddy, their indefatiga-
ble machinist, tells me that their first engine of this type
was put on the road in April, 1851, and that this engine is
still at work with the same boiler, with the exception of the
fire box. Since that time he has been constantly building
precisely this style of engine for the company, in connection
with their extensive repairs, till now, of the 246 locomotives
belonging to the company, a large portion are of the no-
dome type. Suarely, such an experiment, which has been so
persistently and successfully carried out for a term of 25
years, ought to have some weight in deciding the dome
question. F. G, Woopwanp.,

Worcester, Mass.

The Vieksburgh Cut-off,
T the Editor of the Scientific American :

On page 520 of your current volume, under the title of
* The Vicksburgh Cut-Off," there appear some singular er-
rors, Ope is that, the Mississippi river makes its way un-
der the bluff of Vicksburgh by sharp deflections, east and
west, nearly fifty miles from its direct course; and that
boats pass up and down through the cat-off, avoiding the
détour to Vicksburgh, thus saving about thirty miles of nav-
igation, :

As regards the first: The only immediate doflection iy
above Vicksburgh, from the bend below Young's Point, to
the bluff of Vicksburgh, and it is about six miles in length ;
for the river, after leaving Vicksburgh, runs direct to Hard
Times, and nearly so to Natchez. As for the second : The
cut-off is only about five miles from Vieksburgh, and the sav.
ing of distance to boats would not exceed ten miles at the
furthest; and it would make no interference with the trade
or business of Vicksburgh, which will always be of impor-
tance, being on the first bluff of moment below Memphis,

When in command upon the Mississippi river, I urged the
fortifieation of Vicksburgh and Port Hudson, and com.
menced work upon the former in September, 1861, but was
stopped by order from Richmond. General Grant’s attempt
ot s cut-off was only abandoned after an immense amount of
lsbor ; and the canal filled up from deposit, instead of the
river working through, which showed the error arising from
ignorance of the laws governing the river. But had he suc-
ceoded In making the cut.off, the operation would have been
equally s failure in & military point of view,

New York clty, C. G. DannGres, of Mississippi.

e
Do Bees Make Honeyt
To the Editor of the Sctontific American :
In it not sstonishing to find that
state that beos make honey ?

professors at this day
A good common stand of beos
having but short distanee ta travel, will inorease their atml;
of honey from 1 to 2 1bs, in 12 hours fair work. What chance
in there here for a digestive process ¥ Place 8 1bs, loaf sugnr
sirup within easy reach of such a stand at 8 o'clock P.M.,: it
will all be taken up and stored awny before nuurlm.-‘ .l'

: 10xt
morning. I once thus exporimented -

After fooeding, to about

Srientific dmervican,
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40 hives, ¥ barrels
no difference between that in the comb cells and that in the
barrels, only the former was clearer from dirt. The honey
becoming exhausted, I then fed the bees during the rest of
the fall season with loaf sugar sirup. Upon examination
noxt spring, 1 found the comb cells filled solidly with well
grained loaf sugar, precisely like that I had dissolved to feed
the bees with,
Cuba honey and partly with ground loaf sugar.

South Union, Ky. H. L. EADES,
- Y s

The Grasshopper FPest,

To the Editor of the Scientific Ameorican ;

In your issue of May 20, I notice some statements from
the Minnesota State Commission and Professor Riley, in re-

I have had experionce with the pests during two visitations
in Kansas, in the years 1867-8 and 1874-5, I think I have a
right to a hearing.

As to the sack which contains the eggs being affected by

molsture, 1 will quote an instance. In the fall of 1867, the
grasshoppers deposited eggs on a dry slough on the Missouri
river; early in the spring the place was overflowed, and re-
mained under water till late in the summer of 1868, when
it dried up ; and the young hoppers came out just as lively
and able-bodied as if they had been hatched under the most
favorable circumstances. As to their being affected by
freezing (us | have seen stated at different times), in the win-
ters of 1874-5 the mercury ranged as low as 28° below
zero, and the ground was frozen to the depth of 24 feet.
But the young hopper came out as gaily and festively as if
he had laid in & greenhouse all winter, though the eggs did
not average an inch under ground.
With all deference for such high authorities as Professor
Riley and the Minnesota State Commission, these are facts,
us hundreds can testify who have studied entomology in the
school of sad experience. If all crops, when sown, were as
sure of a bountiful harvest as grasshopper eggs, Kansas aid
societies would soon be out of business.

Louisiana, Mo. J. F. Duxwooby
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[For the Sclentifc American. )

THE CORPUSCULAR AND UNDULATORY THEORIES OF
LIGHT--THE EXPERIMENTS OF CROOKES AND
PLEASONTON.

One of the brightest luminaries of the scientific firma-
ment in the seventeenth century was a believer in the cor-
puscular theory of light. Sir Isaac Newton thought that
the sun sent out from its surface fine particles of some kind
of matter, which flew with immense velocity against the
retina of the eéye and produced the sensation known as light
and vision. The succeeding age substituted for this impro.
bable theory another, namely, that light is due to vibra.
tions in an extremely thin ether which pervades all space.
So many phenomena have been explained by this latter the.
ory, especially those in regard to the interference of light,
the diffraction spectrum, and Nowton’s rings, that the undti.
latory theory, notwithstanding the difficulty of conceiving of
an all-pervading ether, imponderable and disobeying most of
the laws of matter, has been accopted as & truth, Nay, more ;
the length of ench wave of light has been measured, as well

s those of heat and actinism,
Some recent discoveries have led certain gentlemen to re-
vive the long abandoned corpuscular theory ; and of these
we may mention two only, Willlam Crookes, the discoverer
of thallium and of psychic force, and General A, J. Pleason-
ton, of blue gluss fame. The former is already known to
our resders, not only by his contributions to spiritualism,
but by his last invention, the radiometer. The latter, illus-
trated in the SCIENTIFIC AMERICAN, p. 302, volume XXXII.,
he supposed to be set inmotion by the impact of flying parti.
oles of light. Another physicist, however, tried the effect
of flonting this pretty toy in water, and found that then the
arms stood still and the.glass envelope revolved in an oppo.
site direction, indicating that the motion was due to a mu-
tual repulsion between the arms of the apparatus and the
glass. This is most readily explained by supposing that
the molecules of extremely rare air in the envelope are in
rapid vibration, for this is supposed to be true of all gases,
and that the effect of the light, or rather the heat attending
it, increases this motion of the molecules, and thus either
drives the army in one direction or the glass in the opposite.

General Pleasonton published a little blue pamphlet in
1871, printed with blue ink on blue paper, and bound in a
blue cover, to inform the world how much better blue light
Is for plants and animals, and how the sick, the insane, and
those who have the blues could be cured by “ getting blue”
by his process. Recently our military blue bird has again
brought his theories before the publie, chiefly through the
columns of a daily paper, and boldly sttempt to overthrow
not only the undulstory theory of light, but the laws of
gravitation and many other accepted dogmas, His theory,
ny briefly stated, is that the particles of light movlngthrouéh
space generate frictional electricity, which in turn produces
magnetism and heat. The sun, planets, and other heavenly
bodies are magnets, a fact known to be true as rogards our
earth, at least,

It is Interesting to note n few of his curlous arguments
snd their flimny nature. For the attraction of grn\"lluthm,
which varies as the square of the distance, he would substi.
tute magnetism, which diminishes as the cube of the dis
tance, and which will not only attract but repel, a phenome.
non not observed among the heavenly bodies, Magnetism
falls 8o far short of filling the rdle of gravitation that the
sooner General Ploasonton abandons this theory, or modifies

of Cuba honey, upon examination I found

Other comb cells were partly filled with |

gard to grasshoppers, from which I beg leave to differ. As |

The sun sends us light, but no heat: the heat which we
{ geom to obtain from him being due to the friction produced
'I.y the particles of light passing through our atmosphere,
“The sun, in its daily course, being above the earth, if §t
had any calorific rays, could not send them to the earth be
low it.” Why? Because, in our rooms, a stove does not
| throw its heat dewn towards the floor, but only upward,
When this philosopher used the term up and down as re-
gards the relative position of sun and earth, we at first took
: it for pleasantry ; but he seems to be in dead earnest, for he
| gives several illustrations of the tendency of hest to ascend,
Among others, he states that a thermometer stood at 12° on
the floor, 10 feet from a red hot stove, in & room used as a
meteorological station on Mount Washington.
[ *Blue glass produces heat” is another of his assertions,
based on the fact that, on a bright day in March, the tempe-
rature of his grapery (a portion of the glass being blue) was
110° Fah., while the temperature out of doors was 76°
lower This difference of temperature he attributes to the
few panes of blue glass alternating with clear ones, and he be-
lieves blue glass to be a good substitute for stoves! We wonder
if every florist has not observed a similar production of heat
by the use of clear glass; and why do hotbeds possess such
advantages, except that they net as traps for the sunbeams,
allowing heat to enter and preventing its escape? The
abundant ignorance of well known facts and long estab.
lished laws is surprising in one who attempts to overthrow
the laws of Newton, and make fearful onslaught on Tyn.
dall.

Because Pleasonton attempts to build a wild, fantastic
structure on the corpuscular theory, and because Crookes’
radiometer admits of explanation on the undulstory hypo-
thesis, are not conclusive reasons why Newton's theory of
light was wrong, or ours is right ; but, gentlemen, we want
some better proof, E. J. H

New York city.

A Rallway Train Lifted by the Wind,

The St. Louis and New Orleans express train was struck
by a tornado soon after passing Neoga, 11, at 515 P. M.,
May 6, 1876. Mr. W. K. Ackerman. General Auditor of
the road, who was on the train, says that he first saw the
smoke stack of the locomotive sailing off through the air.
““The next instant the whole train was lifted on one side:
and though moving at the speed of 25 miles per hour, the
cars ran some distance on the left hand trucks, the right
hand trucks being lifted into the air. Then, with a terrible
shock, the cars went over to the eastward, falling clear of
the track, and stopping almost instantly on striking the
ground. The whole damage was done so instantaneously
that no one had time to prepare for the crash, nor could it
possibly have been avoided.”

The pussengers and employees were badly bruised, but only
one, n brakeman, was dangerously injured. Mr. Ackerman
had his right collar bone and left shoulder blade broken,and
his wife was also badly bruised. The cars fell on the east
side of the track and lay on their sides perfectly clear of it;
the engine, weighing 35 tuns, was partly displaced, though
the front trucks remained on the tracks. The cars were
somewhat wrecked, but not badly, most of the trucks re-
maining on; the track was hardly injured at all, showing
how clean had been the lift which took the cars off.

+*>

BY JOSHUA ROSE.

Secoxp Semies—~Number V.

PATTERN MAKING.

Of gages for drawing marking lines at any regulated dis.
tance from the finished edge or edges of the work, there are
several kinds; first we have that shown in Fig, 20, which is

I’y..?!).

the kind ordinarily sold ; others have, instead of the set
screw, a wedge running lengthwise, as shown in Fig. 80. A

. 30.

botter gage, howover, than either of these is that shown in
Fig. 81, in which A represents the tightening wedge, stand-
ing at a right noglo to the rod of tho gage. The advantage
of this design is that it requires only ono hand to work it,

inasmuch as the wedge may be M
striking it, as if it were a hammer, against
may happen to lay on the bench, Thus the :
and adjusted with one hand, whils the other is’

or tightened by

It to suit the facts, the botter,

work, us is often necessary when mmm
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-ﬂkhgpdnt should be a piece of steel wire fitted tightly
in the stem, the part being ground or filed to u

: used, in which . oki i P or sheet | ¢ e p aving )6 b hich
wedge, with the two facets slightly rounding, and whose R ch case a packing piece of eithor wood or sheet | off at each end, but leaving it flat across the face, by w

brass should be inserted, as shown in Fig. 30, at A, which | means it will last longer wi grinding
0 . L 30, at A, . ger without regrinding.
broad faces stand at a right angle to the stem of the gage, | will protect the staff from being indented by the end of the | some stones which are used with water instead of oil ; they
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In place of the wedge, a screw may be and sometimes is | leaving the face a little rounding In its length by easing it

the point or edge only projecting, sufficiently to produce a | scrow when the latter is tightened up.

line clear enough to work by, otherwise it will not be suita-
ble for accurate work. The mortise gage is similar to the
above as regards the stem and sliding piece, but it is provi.
ded with two marking points, their distance apart being ad-
justable. Fig. 82 ropresonts the gage referred to, the head
sorow working in brass nuts.  On account of the narrowness

1?732.

of the basoe afforded by the sliding plece on the common
gago, there is not sufficlent steadiness to gage to any great
width, so that for widths above ton or cleven inches wemust
have recourse to the gage shown in Fig, 83. It Is called the

There

are

do not cut, as & rule, very freely, but the finer grades of

Our next requirement is the straight edge which, for small | them will cut unusually smooth; these are the descriptions

work, is better of steel than of wood, A straight edge is a
plece of stuff whose edges are straight and parallel to each l
other, which is necessary becauso they are sometimes used in
conjunction with the square. A pairof straight edges, termed
winding strips, are indispensable ; their use is shown in Fig.
87, in which A is a plece of work requiring to have its edge

used by the Japanese workmen, who use two stones, one 1o
rough cut, which cuts very freely, the other to finish, which
peems to grip the metal firmly, rendoring 1t ensy to keep the
tool at the nocessary angle and level, while at the same time
it cuts very finely indeed. The first is a bright yellow stone,
the latter is of a green slate color,hot water being used on both

.Fg 3.

4

panel gage; its sliding pilece may be seven inches long and
the stem two feet ; the rabbeting at A formsa steadying base,
the partof the rod about the marking point being raised to
correspond with the distance from the rabbet to the stem nut.
Next we have the cutting gage, shown in Fig. 84, in which a

steel cutter takes the place of the marking point, being wedged
in position. It is employed to cut thin strips of wood, that is

to say, of thicknesses up to about a quarter of an inch. The
cutter point should be tempered to a dark straw color.

For marking off curves or large circles, we require a pair
of beam compasses or trammels, us shown in Fig. 35. They

strip, and leveling the head so that the edge of one strip will

will readily be perceived whether the two are level one with

through a distance of about one half inch. The upper one
should not be pressed to the lower but allowed to lie of its
own weight, otherwise it will spring to suit the outline of
the lower one, or bear uponit at the points pressed by the
hands. Before separating the two, take a blacklead pencil
and make a mark on one side of each, so asalways to beable

of them. Aside from those already mentioned, we have the
Turkey stone, a close grained and amber-colored stone, which
cuts freely or fine, according to the grade of the stone. For
ull ordinary purposes the Arkansas stone will suffice, and it
is obtainable at almost every hardware store. The oilstone
for general use should be fitted into a block of wood, having
a margin outside of the stoneof one half inch on each side,

true, and B B are the winding strips, placed on the work as [ and about an inch at each end, the block being hollowed on
shown, 80 that by casting the eye slong the upper edge of one | the bottom face so that it will stand firmly and not rock

when in use. It should also be provided with a cover to

will be brought nearly horizontally level with the other, it | prevent dust and dirt from accumulating upon it.

Two pairs of inside and three pairs of outside callipersare

the other, and hence whether the face of the work is true, [ necessary to the pattern maker, the smallest of each pair be-
Winding strips are simply pieces of wood made parallel and | Ing large enough to take in diameter up to four inches, the
true, and generally about two feet long, three or four inches | largest from four up to about ten inches. The other palr of
wide, and about five eighths of an inch thick. When the |outside callipers may be large enough to use upon diame-
edges have been made as straight as possible with the tru. | ters from ten to eighteen inches. For bores above ten inches
ing plane, one of these should be lightly chalked on its edge | & wire gage may be used, by bending a piece of wire as shown
face and laid upon the other, and then moved back and forth |in Fig.41, which may be shortened by being bent more, or

lengthened by being straight-
ened. It is preferable to make
an adjustable gage such as
shown in Fig. 42,in which Aand
B represent two sliding pieces of steel, and C and D serews
It is obvious that, when the screws are loosened

are composed of two sliding sockets made of elther wood or
metal, fitted, at a sliding fit, toa stafl. They are made of

work, be eareful that they stand parallel to each other, that
is to say, that the distange between them is about the same at
ench end, otherwise the eye will be misled in sighting them
when on the work.

In Fig. 88, wehave an ordinary screwdriver, the. point of
which should be shaped as shown at A, in Fig. 39, and not
ns shown at B, as is usually the case, because if the part en.
tering the screw head is tapered, it
not only ruises & burr on the scrow
head, but it is liable to slip out,even
from u screw that drives easily, and
much more from one that drives
hard. To grind it to the shape shown
at A, it shonld be ground oun that
side of the stone in which the lstter

to bring the pieces together in the same way. Then separate sufficiently to just let the sliding pieces move by a slight
them and ease away the high places, continuing the truing | tap, the gage may be extended by striking the ends, E, or
operation until they bear allover, In placing them upon the | either of them, their inside edges being rounded off to pre.

vent them from burring. It is better to set them at first a
little below the required size, and to perform the adjust-
ment by opening them, 5o as not to require to strike the point
T'he points should, however, in any event be tem-

pered 1o a blue. It is an excellent plan to file away the

various designs to suit the taste of the maker, and are often
made by the patternmaker himself doring his term of pro.
bation; the style shown in Fig, 35 is one very onsily made,
A A reprosents a stafl of any desired length, composed of
common pine. Band C are the two sliding sockets or hold.
ors ; the mortises in them are made to fit the thickness of the
staff, but they are longer than they are wide, to admit of the
fustening wedge. They may be made of some hard wood,

P36

such as maple. The lower parts being turned and fitted with
brass ferrules, a small hole is then drilled up the turned
end of each, into which bradawls of large size are driven ;
they are then pointed on a grindstone, The wedges are made
with o gib head on the small end #o as to prevent them from
Hying out when tapped back to loosen the sliding sockets
from the staff for adjustment. If maple be used for the
sockets, then the wedges may be made of a dark colored
wood, sandpapered and varnished two or threo times, which
will give them a neat appearance. Made as above described,
the tramnmels will be light and almost everlasting ; and as
alie matorials are alwayw at haod, the cost is & minimuom,

the driving end is held in the other

|

comer and then the other will ap-

which would weaken 1« scrowdri-

the point to n blue color,

and of the form shown in Fig. 40,

long, and snother about 3x34x5§
} inches long, the handies buing mor-
tised and properly wedged to the head.
Of ollstones there should properly be two, une for rough.
ing and one for finiahing, Wichita or Arkansus stones are
| ven in grain and cut woll, and nre the best for our purpose,
In sddition to the large oilstone, a number of slips of oll.

is running toward you, the length of | screw hoads on two sides, & little, say & inch, thus forming
the screwdriver being at a right|a sliding piece under each head to fit into the slot of the
angle to the plane of the stone, and | gage, which will prevent the screws from turning when
the handle held in one hand, while | serewed or unserewed, and in the end save much annoyance,

A small machinist's square and a steel rule are also neces.

which should be supported by the | sary for small fine work, the wooden ones being too clumsy:
grindstone rest. If the stone is a [ the edges of the rule should be trued so that it may be used
small one, the screwdriver, while | as u straignt edge,

being ground in this position, should ——————t

be moved a little, so that first one

Photo Printing Bath,
M. D, Batti, in the Recista Fotographia, gives the following

proach the stone, 50 as to prevent | 8s an economical printing bath, producing excellent results:
the grinding from being hollow, [ Nitrate of silver, 40 parts; nitrate of ammonia, 40 parts;

white sugar, 40 parts ; water, 1,000 parts. The best descrip-

ver point by thinning it in the |tion of paper 1o use with this solution is one very lighily
middle. Screwdriver, should be |salted, about 2 parts of salt to 1,000 of albumen being the
made of onst ytoel, and tempored st strength mentioned by the author; the toning and subso-

quent oporations are the same as those in genernl use.  Af

The mallots should Lo of hickory | ter the solution has been once used, it is shaken up with ten

drops of washed animal eharcoal, which is allowed to remain

the sizes being, one 24x8x8 Inches | in the bottle in order to koep it colorless. It Is strengthened

from time to time by the addition of a due quantity of simi.
lar solution, but containing two and & half times the propor
tion of silver.

&
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How to Disinfect Carriages.
The best mothod of disinfecting carriages s to burn one
ounceo of sulphur inside the carrisge, the doors snd windows

stone are necessary, some belng flat, others hialf round nad | being closely shut, and the loose cushions stood on end.
flat, with round edges, their uses belng for youges and other The clothes should be disinfected with sulphurous acid, as
tools in which the cutting edges are hollow or curved, The |in the last case; except that, if the sulphur be burnt in an
general ollstone should be kept with « flat face, otherwise it | ordinary room, about four ounces of sulphur should be used ;
will be impossible to properly set plane blades, firmer and but if possible, the clothes should be placed in a chamber
paring chisels, and other similar tools upon It With this | of small sise, or large box, heated by gas or fire, and ox-
object in view, the workman should set small tools upon the | posed to & temperature of from 250° to 250" Fah. as well as
| onds, 80 a8 to provent the stone from becoming hollow in the | to sulphur fumes. Exposure to heat will do, with or with:
middle. Whon it becomes necessary to grind the face of the [out the addition of sulphur. Of course nothing thae will
oilstone, it may bo done upon the grindstone, but a botter | bleach must be sxposod to sulphurous acld gas, unless the

plan is to take a flat board and liberally supply it with clean

awners are fiest told that the color of the article will proba.

sand and water, and then grind the ollstone ou it Yy hand, ! bly be destruyed. g
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~ IMPROVED CARVING AND PANELING MACHINE.

ﬂpuntnu to be a growing demand among workers in
Mlor machinery which will effect a decroase in the waste
of the raw material corresponding to its advancing cost, and
enable them to utilize new methods of designing and work-
ing in wood in such a manner as further to lesson the expense
of production,

Among these new methods is that of pancling or earving
moldings in the solid wood, instead of producing them se-
parately and then attaching them to the articlo being made
For this purpose special machines are being constructed.

The accompanying illustration is from
& machine recently broughtout by J. A.
Fay & Co,, Cincinnati, Ohio, It is de-
signed to produce carvings and recessed
or relieved panels on the surfaco of lum- ~r
ber, also for edge molding and ornament- .
ing the edges of bracket and fret work, ).,
ote., in a rapid and perfect manner, It is |
especially adapted for furniture, coffin, r
piano, and organ manufacturers, etc.

The machine is constructed on a hollow
iron column of a form to best meet the
requirements of the working parts, the
neck being extended to support the cutter
spindle over the center of the table. The
table is adjusted to the proper hight, and
regulated, to form the desired depth of
molding or carving, by a hand wheel and
screw. It has a sufficient movement to
allow stuff four inches thick and underto
be worked. The elevation of the table to
bring the material in contact with the
cutter is accomplished by a notched
treadle, and itsdepression, in order to re-
move the stuff, by an auxiliary treadle,
which disengages a pawl, allowing the
table to fall to its original position,

The cutter is reversible in its motion,
and is placed in a tapered split sleeve ex-
tanding through the spindle and fastened
or released by a hand wheel at the top.
The reversible motion of the cutter is
produced by the method of belting with
a cross and straight belt, alternately
shifting from a loose to the tight pulley as
the nature of the work may require. The handle of the re-
versing lever s under the table, within easy reach of theope-
rator, and 1s provided with stops to retain it in proper posi-
tion.

In the operation of carving, the pattern is placed over the
piece 1o be worked, and guided by a fixed collar attached to
the spindle, or a loose collar on the shank of the cutter. Any
diameter of cutter can be used without altering the size of
the gulde collar. There being an opening between the pat-
tern and the piece being carved, the cutter and its working
are at all times in plain view of the operator.

Attached to the spindle is & fan blower, which removes all
dust in the contrary direction from the operator, and keeps
the surface of the work free from obstruction. The points
claimed for the machine are that it is convenient, efficient,
and durable, and that its comparatively low cost places it
within reach of all who are In want of such a machine.

This labor-saving machine can be seen by any of our
readers in daily operation at J. A. Fay & Co.'s display at the
Centennial Exposition, columns 61, 62, 63, Machinery Hall,
and is not least among their very attractive exhibition.

Further particulars can be obtained from the manufactu-
rors, as above, who, we are informed, have, in addition to
their already large list of preminms, been awarded medals
at the late Chilian International Exposition, for superiority
of their machines over others of the class exhibited.

~
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SOME NEW APPLICATIONS OF METALINE,

In the Sciextivic AMERICAN for January 10, 1874, we
published a description of the material known ns metaline,
intended as a substitute for lubrieating oil in machinery.
Reference to that article will show how the substance is pre.

Fig 1

pared. It will suffice here to say thatit is a solld, resemb
ling plumbago, but not necessarily containing the same, xnd
Is composed of & large number of ingredients of widely dif
fering natures. It s molded in the form of small plags, of
some quarter of an inch in diameter, which are insertes
shallow cavides made In the loner surface
bearing.

Since the period of our previous article, the manufsctur
ers have earried on extended experiments into the nature
and adaptations of the preparstion, and st the same time

of the box or

l’»"A
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Seientific
have made considerable progress in successfully introducing
it fnto sevoral large establishments, notably into the woolen
mills of Messrs, A. 1. Stowart & Co., the sugar refinery of
Mossrs, Matthiesson & Wicchers, in Jersey City, and in va-
rious other localities where, we are informed, the conditions
wore such ns to severely test its efficacy. Two new results
of the exporimental Inyvestigations above alluded to, we 1l.
lustrate In the annexed ongravings.

Tho first application, Fig. 1, is to loose pulleys, which, ns
every mechanic is aware, are extremely difficult to keep lu-
brieated with oil, and equally difficult to keep clean. The

—
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J. A. FAY & C0.'S CARVING AND PANELING MACHINE.

| manufacturers now prepsre linings or flanged bushes, of
the form shown, of gun metal, and insert the metaline plugs
of the proper size and at correct distances apart. It remaing
simply to fit the halves of the bushes into the pulley; and
this is easily done by any machinist, without disturbing his
line shafting, We have examined loose pulleys thus pre-

Iy and without heating, From testimonisls exhibited to us,
!ll further appears that, according to the opinion of actual
' users, the wear is practically imperceptible.

The second new applieation of metaline, illustrated in Fig.

2, In It employment as a packing, or, more correetly, as nl

lubricant and packing combined. This is prepared by spread.
Ing metaline in a pulverized state upon strips of crash, and
| joining the Iatter In ribbons of from half an inch to elght
inches In width
| packing are first driven into the stuffing box. Above this
’H)IHM the metaline packing, which Is wound about the pis
| ton rod, and finally another layer of hemp packing is added
| before inserting the gland. The metaline packing is claimed
greatly to outlast ordinary packing, besides possessing the ln-
biricating advantages of the moetaline alone

For cotton spindles, n new mode of applying the material |

hins been dovised, which consists in simply Inserting a tabe
of solid metaline In the bolster and step, the bottom of the

spindle being allowed to ran In a metaline [‘IHL? This M'l"

tation, we are informed, has proved very successful, and in |

'pulation and the ornamentation of its parks and public

i in l cotton factories, where the use of oll constantly invites con SQUATES,

flagrations, the Invention will doubtless be found of consid.
f erable value

[JUNE 17, 187%6.

I
remaing to be proved

Thore is no doubt, however, tha
there are a varioty of circumstances under which the use o
oil is objectionable, sometimes dangerous, and always eost-
ly. It is but fair to state that, in many such cases, as wel]
a8 in others of goneral occurronce, where the work is mode.
| rate, the results of employing metaline are such as to glve
evory promise of its widely extended sabstitution for liquid
lubricants,

For further information, address the American Metaline
Company, 61 Warren street, Now York city,

e e —
AN ECONOMIC FOUNTAIN,

We are indebted to Mr, Etlenne Gillet,
of 18 Barclay street, this city, for informa-
tion concerning a now and very ingenious
method of augmenting the jots of foun.
tains, devised by M. Turrettini, of Lyons,
France. The principle of the invention is
the same as that on which the Giffard in
Jector is based, and will be understood
from the nccompanying engraving. A is
the service pipe, having a narrow end, from
which s small jet is foreibly discharged
into the enveloping tube, B, The effect
is to draw the water already in the basin
into the flaring lower portion of tube, B,
and to cause itto mingle with and %o ang-
ment the jet. A large streamis thus ob-
tained by a comparatively small expendi-
ture of water, that in the basin being of
course used over and over again. In or.
der still further to increase the size as well
as beauty of the fountain, the inventor
adds an intermediate envelope, C, between
A and B. The effect of the water jet pass.
ing through this is to draw in air through
the pipe, D, which, mingling with the wa.
ter, tends to convert it into a mass of
spray. The Iatter, being lighter than wa-
ter alone, volumes being equal, is accord-
ingly projected to a higher elevation.

Apart from the superior elegance of the
fountains thus obtained, we are informed
thatan economy offabout three fifths the
water otherwise employed is realized. This
has been proved by tests on the city foun-
tains at Geneva, Switzerland ; and in Lyons, France, the en-
gineer in chargeof the water works of that city states that,
while on a fountain without the apparatus 38 cubie feet of
water was used in one minute and twenty-two seconds, with
it, the same supply lasted two minutes and five seconds.

Mr. Gillet has brought the invention to the notice of the
officials in this city, with a view to its adoption in the foun.
tains in our public parks. Fountsins just now, however,
in New York are something of a luxury. The supply of
water is far below the needs of the city; and we have learned
to view with some complacency the empty basins and dried-
np spouts of a very elaborate and costly but not very artis-
tic granite fountain, opposite our office, knowing that, did the
possible columns of glistening spray greet our eyes, there
would be a waste hardly to be oxcused. M. Turrottini’s de-
vice (if there be sufficient head of water, and we doubt if
there is, in most of our parks) may possibly give us back
our fountains. Atall events it will be found, we think, an
excellent and economical invention for cities which, unlike
this metropolis, do not squander on a hideonsly ugly and
outrageously constructed court house nearly as much money

pired, and can state that such as we have seen ran smooth.

A few turns of bralded hemp or cottan |

"as would suffice to render the water supply ample for the re.

quirements of the city, both for the use of its million po-

- e @ P —— A
WATERFROOY YARXISH POR PAFER, ETC., is obtained by

For our part, we question whether metaline or any other |\mlp|1lﬂbgl|olnuonofh"0'“ lﬁn”’b’dm

ke substance will oy

| _ et displacs oil for all kinds of machine. | iron or copper sulphate, and dissolving the precipitate in &
I ry, and the efficacy of the aforesaid material on tllll’u.lll"ll"quld hydroearbon, or in earbon m
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NEW WINTER FLOWERING IRIS

This, when seon peeping through the groand in winter or
early spring, rominds one of the common netted tris (f, reticn
lata); bat its growth In rather tallor, and the fall petalys are
broader and more consplonously spotted, or rather blotehed
Ttw color In u rioh blulsh purple, flushed towards the baxe of
the potals with rose pink, the markings being of the deepent
purple rolieved by o medial ridge or crest of gold In the con.
ter of the throe external perianth segments. Tty loaves are
like those of the netted iris, fourangled ; and lke that
beautiful plant, thix also belongs to the balbous group

When seen pushing through the earth at Kow, England, in | will probably be re
the winter of 1874, thore was o lttle pateh of wnow beside |

the flower, and nothing eould have set it off 10 hotter ad.
vantage than this, and o tuft of the vivid green poa an
nua, with which it was also assoclated, This Iris 1s do
seribed ns n native of Mount Lebanon snd also of Mount
Gorizlm ; It was sent to Kew by M. Berborey, of Lu For-
riore, near Geneva, In March, 1878, who deseribes it as
nearly related to {, reticulata, from whieh 1t differs not
only in structural charactor, but In flowering six weeks
earlier than that species.  [ts culture is by no means dif
fieult, Treatod like the last named species, It grows and
blooms froely. Our engraving shows the alze of the
flower, and its color as far as can be done by an engraving.
This, with (tasllies, & retlowlata nnd i stylosa, snys o corres.
pondent of the English Garden, Is well worth a place in
sholterod position In warm and deep rich soils, and in
overy gardon,

-
NSleop Is the Best Stimulang,
. The best possible thing for a man to do when he feols
too weak to earry anything through is to go to bed and
sleep for & woek if he ean. This is the only recupera
tion of brain power, the only sctual recuperation of bhrain
force : beeause, during sleep, the brain is in a state of
rest, in & condition to recelve and appropriate particles of
nutriment from the blood, which take the place of those
which have been consumed or in previous labor, since the
very act of thinking consumes or burns up solld particles,
as every turn of the wheel or scrow of the splendid
steamer {8 the result of consumption by fire of the fuel
In the furnace. The supply of consumed brain substance
can only be had from the nutritive particles in the blood,
which were obtalned from the food eaten previously;
and the braln is 8o constituted that it can best recelve and
appropriate to itself those nutritive particles during o
state of rest, of quiet, and stillness of sleep. Mere stim-
alants supply nothing in themselves; they goad the birain,
and force It to & grester consumption of its substance, until
that substance has been so exhausted that there is not power
enough left to recelve a supply, just as men are o near
death by thirst and starvation that there is not power enough
left to swallow anything, and all is over,
et @ Bl e——
PRINTING MACHINERY AT THE CENTENNIAL

‘While the American firm of Hoe & Sons is justly celebra-
ted for the construction of rapid printing presses, another
New York establishment claims to have succeeded in pro-
ducing presses which surpass all others in nicety of adjust-
ment and perfection of work produced. The Campbell
Printing Press Company’s apparatus has long been used for
printing the Aldine
and other fine art
publications in this
city ; and the Com.
pany has erected a
large and hand.-
some building in
the Centennial
grounds, near Ma-
chinery Hall, in
which is a com-
pletely  equipped
newspaper office,
with editorinl,com-
posing, and press
rooms. The struc
ture is 124 feet
long by 88 feet
broad, and is, as
will be seen in our
engraving, & very
ornate affair. One
of the Company’s
rotary printing and
folding machines
is here to he seen,
producing an edi.
tion of the Phila-
delphin  Erening
Herald, In the
same building is a
job office contain
ing ten cylinder
presses, one of
which exhibits the
heliotype process
There are also six
job presses, ull in
operation, The oth.
er rooms are divi
ded into business
offices, waiting and
reception rooms for
members of the

pross, correspondents Tete. together with a telegraph and

post office
A vory attraotive festure of the exhibit is the original
printing office of Isalah Thomas, bullt In Bostan In 1770

It In complete, Including the press upon which the first coples ‘
of the Declarstion of Independence wors printed onst of |

Now York (from the Antlquarian Socloty of Worcester), the

Imposing stone (from the Worcester Spy), two cases, one |
stand, two chason, and two composing sticks (from Tyler &
Sugrave, Boston). Many aneedotes and more than one ro

mance are connectad with the history of thisold office, which

honrsed by editors and printers who visit

it. Taken as o whole, the exhibit of the Campbel]l Pross

THE IRIS XIPHION HISTRIO.

Company makes one of the largest and most interesting in-

dividual displays on the grounds,

Asbostos,
A curious exhibition has just been organized at the Sim-

onetti Palace, on the Corso, in Rome, It is a display of as-
bestos in all thoe stages through which it passes, from the

time that it is taken out of the bowels of the earth until it
appears as a manufactured article. Asbestos is a compound

of silicate of magnesia, and has the property of resisting

fire. The ancients had discovered a means of weaving it,
and with it made napkins for meals, wicks for lamps, and
winding sheets for the dead for purposes of cremation, so

that the ashes of the deceased could be collected unmixed |

THE CAMPBELL PRINTING PRESS COMPANY'S ABUILDING

with those of the wood which had formed the funereal pyre.

The process of working this textile has been again discov-

ered by the Marquis de Batrers, as well sx the means of
making with it Incombustible paper and cardboard st & low
price
. —
Blasting Cartridges and Powder-Making Machinery
The value of an improvement or invention is by no means
proportional to the eost of the article produced. This is

{ well Hlustrated In the simple little contrivance adopted by

General P. A. Oliver, in making blasting eartridges for the

use of miners and quarrymen. Every one who has had ex

perience at the mines must have noticed the wasteful and
inconvenient manner in which cartridges sre prepared
A miner makes his own, using about twice as much pa-
per, ote,, a8 I8 necessary, his own tims being worth from
$2.50 to 3 a day; the cost of manufacture amounts to
many times what it would If made by machinery, as are
many similar articles, When the ground is wet, he has
to use soap also, to make his cartridge waterproof; even
then he Is very often far from suceessful, and loses » por
tion of his powder by getting It wet

Oliver's cartridge Is made by machinery; those for
dry ground have the end riveted with a copper or tinned
rivet, and those for wet holes have the end formed of
a double cup of tin, one setting Into the other, and hold.
ing the paper of the cartridge between them. The car.
tridge Is then coated with a waterproof coating, and I
ready for use. They are made of various lengths, so that
the miner has rarely to cut one, and If he has, the loss
is, at most, but a few inches of paper. Manufacturing
thom on a large scale, the patentes can sell them at
much less than it costs a miner to make his cartridgen
himself.

General Oliver,the mannfactarer of this ingenious and
useful article, has met with great success in the manv.
facture of powder by his patent machinery, having, da.
ring the past five years, fully established the reputation
of his powder as having no superior for strength and ef-
fectiveness, and of his method of manufacture, for sim.
plicity, safety, and economy. In his mill there is never,
except in the drying house, more than some 50 or 70 1bs.
of powder in any ene place, so that, should it ignite,
nothing more serlous can result than the loss of a few
pounds of powder, His well ordered works, near Wilkes-
barre, Pa., with its beautiful machinery, is one of the
most interesting establishments with which we are ac.
quainted; and General Oliver has deserved well In devis-

ing s method of manufacture, by which powder, of a quality
not surpassed by that of any other maker, not ouly can be, but
has, for some vears, been produced almost without risk, and
ot a cost for plant greatly less than in ordinary powder
mills. His improvements are well worthy the attention of
powder manufacturers everywhere.—Engineering and Min
tng Journal.

An Opportunity for Inventors,

A correspondent writing from Houston, Texas, calls our
attention to the necessity of an invention which will pre
vent cotton bales expanding after leaving the press. By
powerful machinery the average bale is reduced to some ten
inches in thickness; it is then tied, and, the pressure being
relaxed, it is re.
moved. The bale
then expands to
from 1410 16 inches
in thickness, and
of course occupies
about twenty-five
per cent more room
than would be the
case were it possi-
ble tokeep itat the
thickness to which
the press reduces
it. Thisaugmenta-
tion in size obvious-
Iy results in an
enormous increase
of freight room re-
quired, and conse-
quently a large en-
hancement in cost
of freight and hand.-
ling. Our corres.
pondent, who has
had  considerable
practical expe-
rience in the sub.
jeot, thinks that the
trouble could be
remedied if the iron
bands with which
the ball is strapped
could be drawn
tight enough while
the cotton is in the
press, At present,
the tying is done by
hand, and for each
pross five men have
to  be employed.
Could all this be
done by machinery.
great saving would
be effected,




originator of |ho double plow was Lord Somerville,
0, devoted mueh attention 1o the practical details
ture, His plow, Fig. 1, which he termed a double

Fig. 1

:
£ -

Sutisorrille’s Dol Fartore Moo

furrow plow, consisted of n beam sultably bont for the at-
tachment of two plows, one placed laterally and to the roar
of the othor. Another oxample is shown in Fig. 2, where
the plows are moved vertically by levors. The axle is bent

Gang Now.

te depress the furrow wheel, and the tongue is attached to
one side of the center to suit the position of the horses. The
English or skim-colter plow is shown in Fig. 8. This has

Fig. 5.
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Michigon Dowble. Plow .

Fig. b.
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Dwliea Kol 1w,

useful in extirpating weeds under bushes, and loosening the
soil around growing plants, { shows a mode of attaching the
blade to the tang, m a mode of wedging it in a ferrule. =,

English horse hoes, b, have a range of shares spaced like
the drills, so as to work in the intorvals between the rows
Othor English horse
hoes, a, ¢, have caster wheels in front and rear, o hroad mid
The rear shiare may
It is

of plants, such as wheat and turnips

dle share, and two or more side shares
be curved or flat, as shown at ¢ and o respectively

Fig. 6
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Draining- Plows,

what we shiould call a cultivator, but there is more of it than
we regard convenient, If the tool be well proportioned, and
the animal hitched to it rightly, it needs no wheel, For tarn.
ing at the end of arow of corn or potatoes, it is too long. A
man would need 12 feet of ground to come out on to turn,
and it is not necessary to withdraw so large a marginal strip
of the field for such a purpose.

Fig. 7.

English Dowdle-Plote,
a share attached to the colter to turn down the top soil with its | o have means of adjusting the angular presentation of the

weeds and refuse.  The latter is covered with the main fur.
row slice thrown over by the larger following plow. In En-

blade. p hasa reversible blade.
HOEING MACHINES

Double- Maldboard Plow,

Bucknall’s horse hoe, b (English), has a gang of 10 shares
in a frame, adjustable by a lever as to hight, and also as to
angular presentation of .the shares to the ground. Itis in-

gland and in this country another form of the same plow | were invented. by Jethro Tull, the introducer of the system | tended for hoeing wheat,

has been used, in which the forward portion is not merely a | of drilled crops into England, and were designed to dimin-

flange on the colter, but is a regular moldboard plow of
smaller proportions, higher than, and
in front of, the main plow. This is
known as the Michigan double plow (Fig.
4). It requires four horses. Fig. 5 is a
double shovel plow, The shovels are
placed at a short distance apart, and one
« little in rear of the other. It is used
for cultivating purposes. Fig, 6 exhib-
its a double moldboard plow. A mold-
board is pluced on each side of the sheth,
%0 a8 to throw the soil to the right and
Jeft. It is used in hilling potatoes and
cabbages, but not for corn, as the rows
are 100 far apart. Two forms of
DRAINING PLOWS

are shown in Fig. 7. A B has three col-
ters, two mold boards, and a share. The
middle colter is vertical, and splits the
#0il in the middle of the furrow: thetwo
side cutters are inclined to cut the sloping
sides of the ditch;the share cuts the bot-
tom, and the moldboards lift the soil in
two slices, which are deflected laterally
and delivered on the respective sides of
the ditch. When it is desired to cut a
trench deeper than can be effected by the
ordinary mode of using the plow, the
arrangement shown at C is employed. An
anchor or hook, {, is inserted in the ground,
and o this is secured the pulley, . The
wheel, &, is operated by the handle above,
and the plow, ¢ 4, is thus drawn through
the soll. Thearrangementat a b ennbles
the operntor to give the required depth
to the furrow, A roller, g, resting on
the ground sapports the forward part of
theplow,

NOES
were formerly made by forging, but now
they are more often cut out as blanks
and then struck in dies, On the loft of
Fig. 8 are exhibited various forms adap-
od to different purposes. a is a hoe for
warking out fine drills, b a hoe for mark-
Ing wmall ridges, ¢ a hoe for working
two sldes of small plants, 4 a hoe for
drawing u pair of parallel ridges, ols o
combined hoe and rake, a very common
implement, used by amateur gardenors,
J has a sorrated blude, g a sectional one,
k, 1,4, k nre Duteh hoos, known as scuflle
or thrust hoes, operated by pushing in-
stead of striking or pulling. They are

. 1n numbers by Mesars, Hurd & Hough-
wn, “.' ork eity.

ish the expense of cultivation by substituting horse labor.

Fig 8.

The horse hoe, at d, is designed for chopping gaps in the
rows, and has a set of revolving hoes on a shaft parallel with
the line of draft, and driven by bevel
gearing from the main axle of the ma.
chine. As the machine advances, the
hoes chop transversely across the row of
plants, making intervals therein equal
to the lengths of the blades,

History of Maguetism,

The earliest roferences to the proper-
ties of the magnet occur in the annalsof
the Chinese nation, who used it as a
means of guiding the wayfarer over the
vast and trackless plains of Eastern
Asin, long before it was applied to mari
time purposes. To the Emperor Hoang
Ti, who lived 2,000 years before our em,
is attributed the invention of a chariot,
upon which stood an elevated figure
pointing to the south, independently of
any position of the chariot. Nearlyten
centuries later, we find the learned Tché.

ou-Koung presenting and teaching the

ST Ty <
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use of the tehi-ninkiu, or chariot indica-
ting the south, to some envoys from
Youd-tchéing, a southern maritime pro-
vince. The compass, or, 88 i} is even
now called in Chinese, appears
to have been first used at sea by this re-
markable nation about the third century
of our era, during the Tsin dynasty.




“ﬁ'ﬂuﬂ maker at Wapping, near London, who Is described

17, 1876.

by Gilbert as *“u skillful sailor and ingenious artificer,” He
found that, aftor being touched by a magnet, the needle al.
Ways appoared heavier at its northern end; and muking an
Instrument to determine the greatest angle formed with the
M’m; he ‘l’mp:::d fm:h incrllnltlon in 1570 to be 71° 602,
early 0 e follow century, tho

of the declination was clearly lso:";.lned. zd wuv:::::ll;::
“"1 by Bond, a teachor of navigation in London, to the mo-
tion of two magnotic poles,

I the year 1000 was published tho colebrated treatise

Do Magnete,” by Gilbert of Colohester, who was pro-
nounced by his great contemporary (alileo to b * great *»
a degreo that might be envied,”

—_——r——
American va. English Cheese,

About one year ago we copled, from an Irish agrioultural
paper, an article in which the editor was lamenting over
the loss the farmers of Ireland were uxporiencing from the
large importation of suporior American cheese. He berated
the Irish farmer for allowing a deterioration in his products
such as to make the home consumer prefer the American
cheese to the home manufacture, Now comes the London
Agrioultural Gazette, containing an article from a Lancaghire
correspondent on the same subjoect, in which 1+ gives the
English cheeso makers some wholesome advi «

“On every hand,” he says, “wo hear ; . lo talking
about cheese making being unprofitable, and discussing to
what purpose they ean turn their milk to a greator profit;
and in some cases they are considering the prospects of feed-
ing cattle in place of keeping a milking stock. This sort of
talk amongst farmers is & new thing, For several years
past cheese has fotched high prices, and such has been the
demand that even inferior sorts could find & market at far
ubove their relative value, the greatest loss being that of
welght, the lowest qualities having to be kept to the last of
the season, while the finest were often bought before they
wore made, 50 anxious were buyers to secure the few really
fine. While prices kept up, farmers were very *uppish’;
they would not listen to any suggestions about improving
their mode of making, and expected buyers to take the fear-
fully unsaleable cheese they made late in the season, a kind
of stuff you could not properly call cheese. These late-
maukes resembled cheese in shape only ; they possessed no
solidity to the touch, and were in consistence more like very
stiff bookbinder's paste. They never ripened, because they
were obliged to be kept so cool, otherwise they would have
swollen and become inflated like bladders; on the approach
of heat, they cracked and became out of shape. Year after
year many dairies finished up by making a certain weight of
the kind of cheese I have been describing ; and so long as
dealers would buy them, so long were they quite indisposed
to tmprove. I long felt sure that this state of things would
come to an end, and that solid and firm American cheese
would render such rubbishly late-made cheese unsaleable.
And this has come 10 pass. Indeed, I feel sure that pasty,
spongy, springy, late-made cheese will become unsaleable at
any price. The wonder is where people have been found to
eat such a salvy, pasty material ; T was once told that those
who bought them consumed them in the shape of toasted
cheese, and that no one could eat them in any other shape.
I suppose the rich milk at the latter end of the season will,
in future, be turned into butter; heretofore, farmers would
not be troubled by changing from cheesing to churning, Mak-
ing that kind of cheese was sure to become unprofitable so
soon as a sufficient supply of good cheese was obtainablo
from America. Now, what is the lesson to be learnt from
all this? What are keepers of milking stock to do? 1 won.
der how many of them think of associating themselves in
uny way for trying to learn how to remedy their shortcom.
ings. No business will be long profitableif it is based upon
ignorance, or if those engaged in it will not take the trouble
to march with the times. The times are changed ; consumers
are no longer confined to the cheese made at home, and they
will no longer be content with an inferior home-made arti-
¢le, bo it cheese or anything else. Cheese making, liko any
other producing, will only be profitable when the article
produced is of first class quality, If you turn out inferior or
bad grain, or potatoes, or animals, they will be difficult of
sale and unremunerative to the producer; and the same
with cheese or butter. Farmers have been enabled to live
in past days by using their hands, but they will now (like
those In other ocoupations) have to use their brains as well,
They will need to know their deficlencies, and seok to rem.
ody them ; to discard all dolngs—however time.-honored—
that lead to the production of inferior articles; they will
need to learn to improve. They will find it only n loss of
time to be grumbling, and botter to start off learning; the latter
is the only wise courso, and tho only one that will lead to
permanent profit, Thoy will need to avail themsolves of
overy opportunity afforded them for obtaining useful infor
mation, whether by Information from better informed neigh
bors, or books, or loctures, or such societies as the National
Duiryman’s Associntion, Ignorance will land them st length
in pn.n\'crt_\' . intelligence and industry are the only road that
will secure profit and comfort.”

—_— it ———————
Dry Plates withont Collodion.

The following formuls was given in the Monitour de la
Photographie for the preparation of dry plates without the
use of collodion: Albumen, 125 grammes; honey, 110
grammes ; lodide of potassium, 4 grammes ; bromide of pot.
saslum, 1 gramme ; sea salt, 03 gramme. Boeat the whole
luto a froth, let it stand for twenty-four hours, then filter,
Cont & perfectly olean plate with this liquid, dry it in the
drylng box, aud, when cold, sensitize in the usunl manner,
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In this formula the needful addition of water seems to have |
boen overlooked, In consequence of which omission the 1i- |
quid filtors but slowly, "
_— —t——
A Transcontinental Expross Traln,

A% W go to pross a special train is rushing scroxs the con-
tinent, attempting to travel from New York to San Francis-
co In the unprecedented time of 88 hours, or in 00 hours |
lews time than is now oceupied by regular trains. The start
wist made from Jorsey City st 1 A. M., on June 1, three cars
belng attached ton now engine, tho tender of which enrried
3400 gallons of wator and 136 bushels of conl, The ninety
miles botween Jorsoy City and Philadelphia were covered in
ninoty-nine minutes, At 10: 40 o'clock on Thursday morn-
ing, Pittsburgh was roached ; and at 10 o’clock on the same
evening, the train stopped at Chicago, having completed the
distanco of 907 miles in 20 hours and 57 minutes, averaging
over 43 miles per hour. The distance from New York to
Pittaburgh, 430 miles, was made without changing locomo-
tives, Both before and after reaching that city the speed of
amiloa minute was often attained. At 4:15, on the after-
noon of June 2, Willow Island, 250 miles west from Omaha,
wis renched,  This was the halfway station; and the total
distance from Now York, 1,645 miles, was accomplished in
80 hours and 12 minutes, showing an average of over 42
miles per hour,

The train reached Council Bluffs at 9:27, 30 minutes shead
of the schedule time. It made the run from Chicago to the
Missourl river in 11 hours and 15 minutes, It made one run
of 70 miles in 75 minutes, and another of 45 miles in 44 min-
utes, This isan average of a mile, respectively, in 58 and
58'6 seconds. The fastest time mnde since the train left
New York is stated to have been on the Chicago and North-
Woestern Railway, where 23 miles were run in 2 minates, or
1 mile in 48 seconds, being at the rate of 75 miles an hour,
This is said to be the longest and fastest continuous run that
has ever been made on any road in any country.

e
The Spectroscope a Witness In a Forgery Case,

A remarkably ingenious and novel application of the spec-
troscope as a witness in o case of alleged forgery, now on
trial in this city, was recently made by Dr. P. H. Vander
Weyde. A suit was brought to recover, on a check, a large
sum of money from a bank which, the plaintiff alleged, had
certified the document. The bank in defense claimed that
the certification was a forgery, and among other statemen s
asserted that the ink used was not the same as that employed
on other checks certified by the same person on the same
day. Dr. Vander Weyde was called as an expert witness
to determine this point, and he appeared in court armed with
a powerful microscope having a spectroscopic eye piece.

By carefully observing the spectrum of sunlight reflected
from the surface of the paper covered with different inks,
and then passed through the spectro-microscope, he previous-
ly had satisfied himself that all inks, other than black, sach
as Prussian blue, carmine, anilin red, etc., absorb certain
parts of the solar spectrum, so that it would be a certain and
ensy way of recognizing the identity of the two inks to note
the fact that both produced an absorption of and so blotted
out exactly similar parts of the solar spectrum. This, of
course, was spectrum analysis produced otherwise than by
examining the incandescent vapor of the substance, an ob-
viously impracticable proceeding here,

On the witness stand, Dr. Van der Weyde was given u va-
rioty of checks from the bank, together with the particular
document on which the suit rested. The microscopic part of
his instrument magnified the writing so highly that the dot
on an | was sufficient for all purposes. The result was that the
ink of the alleged forged signature and that of the bank’s
genuine writing gave exactly the same absorption spectrum,
and henco were pronounced identical, and this although the
check In sult had been handled and exposed to the light
until the ink had faded considerably. We will soon pub-
lish & complete account of this very interesting Investiga-
tion.

-_t -

Growing Tuborosoes.

To cultivate that tuberose, the most beautiful of all plants,
says an experienced horticulturist, put the bulbs in six inch
pots, three in each, and use a mixture of equal parts turfy
loam, poat, and leaf mold, and place them in a pit. Give very
little water at first ; and as they commenco to grow freely,
inoreaso it, and keop near the glass, When they begin to
push up thelr flower spikes, they will of necessity require to
be placed whore they will have sufficient space for the pro-
por dovelopment of the tall spikes. These will come into
bloom from August to October, when they will require a
wmporature ranging from 60° to 70°, the latter belng pre-
forablo,

- et § Pt
Direct Manufmeture of Soap with Salt,

If groase, fat, or rosin, which are commonly employed to
make sonp,are heatod with an excess of common salt, ammon.-
fn, and water, a soda soap separates, leaving ohleride of am-
monis in the lquor, togother with the excess of ammonin
and sslt,  This reaction Is the consequence of the great solu-
blity of ammonia soap in ammonincal water, and the insolu.
blity of soda soap in water contalning more than § per cent
of salt.  Thoe nmmonia at first unites with fatty acids; then
the sodium in the salt exchange places with the ammonia in
the soap, forming, na wo said, a soda soap and ehloride of
ammonin, Tt Is essontial that there be an excess of nmmonia
and salt prosent in order that the reaction take place. Ono
hundred parts of grease requires 15 to 20 parts ammonia,

E—— ___

20 to 50 parts salt, and 200 to 300 of water.—1. N. White
lave, in Chemisches Contralblats.

Physicing dron In Puddling.

An invention of Mr, John Haythorne, of Clifton, near
Bristol, England, has for its object improved means of pro-
ducing from the puddling furnace a superior quality of iron
by the use of a certain composition,which is thrown into the
puddling furnace while the metal is ina fluid state, before it
comes to nature, and by which means the impurities still re-
maining in the iron are removed, and its quality improved.
The composition, which he has found to answer in practice,
necording to the London Mining Journal, consists of perox-
ide of manganese § 1b,, oxide of tin, zine, or lead § 1b,, quick-
lime, potassa, or soda § 1b., saltpeter or ammonis § 1b,brick-
dust or calcined clay  1b,=21bs. These are to be carefully
reduced to a fine powder, and thoroughly dried. These pro-
portions may be modified or increased as found desirable, ac-
cording to the quality of the pig iron used.

i B

Superlor Lo:;:evlty of Iarnclites,

Dr. B. W. Richardson, of London, last month delivered a
lecture on this subject. The result of his research has shown
that, both on the Continent and in England, Jews possess a
higher vitality than do the general community by whom
they are surrounded. Tracing the causes for this greater
longevity, the lecturer said he could not attach too much im-
portance to the sanitary laws that obtained among the Jaws,
instancing those in regard to diet, cleanliness, and absti-
nence from strong drink. In fact, the Decalogue, from be-
ginning to end, is one sanitary lesson, teaching them to sub-
due the passions which torment the brain and distress the
body.

A Good Kalsomlne,

Tuke 4 1bs. Paris white, put in a pail, cover it with cold
water, and let it stand over night; put into a tin kettle &
handful of glue, cover with cold water; in the morning set
the glue on the stove, and add enough warm water to make
a quart, and stir until dissolved ; add the glue to the Paris
white, stir well, and pour in enough warm water to make s
pail three quarters full ; then add bluing, a little at & time ;
stir well antil it is very slightly bluish. Use a good brush;
go over one place in the wall until thoroughly wet; if your
brush dries quickly, add more warm water, as the mixture is
too thick; the brush must be kept wet. This mixture costs
38 cents.

e

NEwsPAPER and other publishers will be supplied with
electrotypes of the Centennial Buildings and most of the
other engravings which appear in the SCIENTIFIC AMERICAN
and SUPPLEMENT, on very cheap terms. For prices address
the publishers, and indicate at the same time what engrav-
ings are desired, and the date of the issue in which ther
appeared.

DECISIONS OF THE COURTS.

United States Clreult Court=Southern District of
New York.

PATEXT BUNG BUSH,. —ORORGE B. CORNELL o4, LOMAT LITTLENGHN.

Johnson, C. J:
A decision on a preliminary a n for an Injunction is not of con-
trolling welght In another ¢

The Cornell reissued patents Nos. 5,08 and 5,027, of Augusté, 1573, the one
belng for a bung bush, and the other fora wreach for of such bash
by diree tive engagement, are not lafri by the mse of & dush and
a wreach In which the is et d fr ! contact, and In
:_‘hl‘:t': the bush Is so constructed that the patented wrench cannot be used

th it

(S, A. Goodwcin, for plalntif.

S. A. Duncan, for defendant. ]

NEW BOOKS AND PUBLICATIONS.

T Pactrrc TOURIST, a New Ilustrated Transcontinental Guide
of Travel from the Atlantic to the Pacific Ocean. Price SL50.
Edited and Published by H. T. Willlams, 45 Beckman strect,
New York.

The fast train which, at the time we write, is sttampting the extraondin-
ary feat of crossing the continent In elghty-eight hours will, without doudt,
draw renowed attention to the modern facllitios for reaching the mest ple.
turesque and beautiful portions of our national domala, To those who con-
toplate a trip to San Franclsco over the Unfon Facifio Hallroad, the
above-named volume will prove of much use, as 1t not only embodies in-
formation regarding the rallroads, stage roules, distances, and fares to &
prineipal pofnts, but it describes the wonders of Western scenety, sppie-
menting the description with a lavish display of [llustrations,

A Opxrexyian Proruns.—A large aud b ly 4 C il
nat{onal commemorntive pletare bas Just been tasued by Witteman Brow,,
181 William Street, New York. The central portion is occupled by an eques-
trian portralt of Washl i the | border tx Alled with appro-
priste legendary dovices. Seo adve Ia anoth 1}

Recent American and Loreign Fatents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMIROVED COTTONGIN FEEDER.

John W. Wobb, Union Springs, Ala.~This is an Improved ma-
ohine for feeding cotton regularly to a gin, and so construoted as
to allow sand and other hard substanees to drop out, To this ond
the cotton passes over & pivoted mok, made of wood or wires,
placed at o suitablo distance apart,

IMPROVED CAR COUPLING,

Rocco Misso und Nshop J. Warner, Macon, Miss.—This consists of
a drawhesd with lateral roek bar, with outside rest plece and
wolght that is struck by & bumper at the end of a forwardly pro~
Jooting arm of the connecting drwhead o drop the pln-holding
rod,

A -
A

NEW CHEMICAL m;nuuumm INVENTIONS,

IMPROVED WINK FPENCE,

Schuyler Jenks, Joorson, Wis ~This consists Lo the combination,
with double T posts and twisted wiro ralls, of the wire staples and
a long vortical wire, Tho staplos seoure tho wire rlls and aro
thomselves fastonod by tho vortical wire,

IMPROVED OAGE FOR TEACHING PENMANSIIN

Lorenzo Dow llmqmlrn. W?—'ﬂlﬂub .: .*0!
transparent substance, nos gut upon & mAnner
that 1t may be used for measuring the length, width, slant, and

spucing of lotters und fgures Lo wrlting,
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FOR MELTING WAX FROM ELECTROTYPE CANEA.
arkor, Doston, Mass—The case is mado with stoam-
‘walls upon {ts bottom, top, sides, and back, to form a
" The steam spaces at the top and bottom of the case
od by pipes, to tncrease the heat in the interior. Tn
r each lower bottom fs a pan—the two being conocen-
or one recoiving the water of condensation. Detwoeen
guide bars, on the lnner case, wax cases are insertod edge-
With this apparatus, when the shells bave been removed
ho cases, tho cases are Insorted between the gulde bars and
wax, as it molts off, runs down into the fner pan, whoro it
18 kopt melted roady to be agnin used.
IMPROVED TICKET HOLDER. e
Daniel m..' MA~Thislsn slott or
mw.mmmmmmw.mm
sorew. Theo ticket Is thus tightly and securely retained and conve-
nlently exhibited for Inspoction when applied to the coat or hat.

IMPROVED ICE PICK
Herman F. Dernoll, Athens, N. Y.—This consists of a number of
M&lmmmmwamuowhmd.mdnmhodby
fastoning sorow bolts. By extending the recesses of the head, n
cutting blade may be inserted into the hoad, and the tool then be
used for sepamting the cakes when taken from the lee houseo.

IMPROVED COMPOSITION FOR CIGAR LIGHTERS,
Wiltiam J. Littlefiold, Philadelphin, Pa.—Small glass rods are dip-
ped into n mixture of lime, charcoal, cascarilla bark, gum and wa-
tor, until a sufMclont deposit iz formed to make heads, The latter
are then tipped with fulminate. When 1ty the head becomes a red
hot coal and lasts some time, and the glass,boing a nonconductor of
heat, enables the lighters to be convenfently handled.

IMPROVED APPARATUS FOR DRYING HIDES.

John Finnigan, Houston, Tex.—By the mode of drying the hides
here patented, they are spread over portable frames construoted
o koop the inner surfaoe of the hides from coming in contact with
enoh other, to allow the alr to cironlate botwoeon their sides freely,
and to allow the rain to run off, so that bad woather will not harm
thom. e

IMPROVED STOP ACTION FOR REED ORGANS.

Bugene H. Schofield, Mendota, T1l.—This consists of stop draws
connected by crank shafts and connecting rods with the valves in
{n such manner that the aotion is improved. The stop draws may
be located more olosely togethor in the front board, and the lattor
may be shortoned 8o a8 not to extend beyond the keys, and thus do
not obstruct the sound so much as the board used in the common
arrangement.

IMPROVED ABDOMINAL SUPPORTER.

Cyrene Smith, New York city.—This consists of a supporter that
islaced at the back, and adjusted by upper front and lower rear
gusseta, with lacing strings, in connection with the front and side
gussots, with olastio bands, to the condition of the abdomen. The
front part Is stiffencd by stays, and extended to sufficient length to
1o take up and support, by a curved anterfor pad, the weight of the
abdomen, and transfer it to the hips and back.

IMPROVED SLATE.
Claudius Verdier, Detroit, Mich.—This consists of a school slate
whose frame fs arranged with a pencil receptacle at each side,
closed by a door. There is also a pencil-sharpening device.

IMPROVED ANIMAL NOSE BAG.

Craton H. Willlams, New York clty.—This consists {n suspending
the nose bag by knotted ends which pass over pulleys on the head
stall, and are slipped over the check rein hook. The horse can
thus raise his nose to the top, but not outside of the bag, and is
prevented from scattering and wasting his feed, while he is allowed
to chew his grain without breathing directly into the bag.

IMPROVED BUTTON BOOT.

Christoph Stickel, New York city.—By this construction, there is
no seam upon the top of the foot, and upon the heel where the
most of the wear from a dress or pantaloon leg comes, so that it
will not rip, and at thesame time a neatly-fitting, stylish boot will
be produced. By cutting the shoe in two pleces, it will give any
additional hight and shape, thus enabling the foot to be fitted per-
fectly and the employment of only a half seam behind.

IMPROVED BUCKLE.
Joseph M. Junkin and John Gunn, Red Oak, Towa.—This consists
in arranging a buckle tongue on a detachable shaft, and botween
loose spacing tubes. The contrivance is desirable for repairing =
‘buckle or replacing a broken one, the buckle being in this case ca-
sfly taken off from the strap.

IMPROVED WHIP SOCKET.
Thomas L. Whitacre, East Rochester, Ohlo, assignor to himself,
Edward F. Whitacre, and George T. Whitacre, same place.—This
invention consists of & whip socket with clamping spring and lock-
ing cam. :
IMPFROVED PEX RACK.
Carol E. Kusel and Carl H. E. Bechert, Oroville, Cal.—This is a
pon rack applied by springs to an Ink bottle or stand, and having
bent wire arms, forming racks for penholders.

IMPROYED LAMP BURNER,
Bonjamin Franklin Flint, Westfield, Pa.—This is a deviee for re-
maoving the snuff of lamp wicks In & convenlent manner, without
extinguishing the light and requiring the taking off of the chim-

ney. It consists of a spring and hook-shaped cutter, that is onrried
by & sultabie Jover device.

IMPROVED SKIRT PROTECTOR.

Albert Lyons, New York, assignor 1o James W. Chisholm, Brook-
Iyn, N. Y.~This s & compound skirt protector and trimming,
formed of a ply strip and an ornamental strip, connected by bind.
Ing near the upper end. The trimming is sewed at its lowoer odge
%0 the upper part of the hem of the ply strip.

IMPROVED EHADE STANDARD,

Heory F. Walton, Woodman, Wis.—This is s standard for holding
& shade or umbrella. Tt has a Joint at the base for Iying down flat
when not required for use ; also, & Joint for turning the shade
around to any direction, and also a Joint for shifting the shade to
any desired Inclination.

et - -
NEW AGRICULTURAL INVENTIONS,

IMPROVED CHURN

Willlam B. Nunn, Bdmonton, Ky.—This invention oonsists n
moans for securing the churn barrel In place. The upper end of
tho dasher shaft revolves in a socket In the cross bar, the ends of
which enter mortises in the side croms bars of the frame. The oroms
bar is held down upon the end of the dasher shaft by & wedge in-
sertod In the wide mortise aboye the end of the crom bar,

IMPFROVED MAY ELEVATON,

Michaol M. Ehellaberger, Hamilton, Mo When the bloek fro
which the fork #s suspended rises near 1o the beam, it llrlko:'lil:
dropping roller frame snd Nfts the roflers out of & chook to allow
the carriage 1o be drawn along to the place of dlschargiog by the
boisting rope. At the same time the frame closes the rvln‘nlm{

Scientific Qmerican.
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Jaws under the holsting block, and holds it from falling until it
drops Into tho oheck again.  There lsalso n contrivance of a re-
turn cord for drawing the earrlage back, =0 that Its connoction
with the earciage Is by agrip of the holsting block with the check
framo when the blook comes up to it.  This connoction ocases
whon the block drops, leaving the return cord free to run back as
long as the holsting cord does, and the horse moves back, by which
the slack of the return cord I8 avolded.
IMPROVED HMAY ELEVATOR.

Hoetor Toofs and Clinton Toofs, Jefferson, Tnd.—This consists of
a olaw lover arranged with the carriagoe from whioh the holsting
fork descends, and with the holsting ropes. There lsn stop pleco
agninst which said hook lever strikes when the carriago runs out
to the place of taking the load, so that it hooks under the head of
and enguges the hoisting fork, to hold it while running in the barn
with the load and out again, and disengnges it at the moment the
truck comes out to the hoisting place.

IMPROVED CORN HULLER.

George Washington Richmond, Springfield, TIL—This rclates to
improvements in corn-hulling machinery for producing hominy,
and constructed in such a manner that the corn is fed continuous-
Iy at the top and discharged in hulled state at the bottom. The
shaft with the rasp-cut hullers is revolved with great rapidity
without being liable to breakage or injuring the machine.

IMPROVED GRAIN BAG.

Arthur MoKenna, New York olty,—Thisgrain bag may be readily
filled and seourely closed without sewing up the mouth. It has
stitched corners or shoulders and an interior mouth-closing flap,
and an exterior overlapping flap that is retained by a suitable fast-
ening device.

IMPROVED WHEEL CULTIVATOR.

Hazen H. Porkins, Oszceola, IlIL.—This Is an improved riding culti-
vator, which inoludes a lnrge amount of new and ingenfous mech-
anism, so arranged that the plows may be readily guided and con-
trolled, whon at work, by the driver with his feet, and may be sup-
ported above the ground when passing from place to place.

IMPROVED BAR FOR PLOW SHARES,

I=aac N. Pyle, Decattir, T1L.—This invention consists in iron and
steel bars, as a new article of manufacture, rolled filat upon one
glde, with a wide bovel to an edge along the forward edge of the
bar, and a narrow bevel not to an edge along the rear edge of the
bar.

IMPROVED HORSE I'OTATO FORK,

George C. Clark, Freehold, N, Y.—The rake head {s mado in two
parts, which are bolted togother, and in the adjacent faces are
formed notohes to receive teeth, which are thus clamped botween
the parts of the sald head. Tho teeth are bent In opposite direc-
tions, to keep them from longitudinal movement, and to glve them
somewhat the shape of a scoop shovel, bringing thom into better
position for doing their work.

NEW WOODWORKING AND HOUSE AND CARRIAGE

BUILDING INVENTIONS.

IMPROVED VEHICLE HUB,

Antonius Van Geel, Rahway, N, J.—~When the spokes are driven
into the socket ring, wedge rings spread the spoke ends, and pro-
duce the rigld socketing of the same, the spokes bolng firmly held
against side motion by metallie binding strips.  Slits in the spoke
ends admit the ready spreading of the same, and thelr elastic seat-
ing in the hub, 4

IMPROVED CARRIAGE SPRING FASTENER.

Franklin Miller, Indianols, I11.—This invention consists of & seat
block or plate and a cap plate of peculiar construction, for mount-
ing and securing the springs of carringes on the axles. The novelty
consists in the combination of the cap plate, having bolt hole pro-
jections, with the plate or scat block having similar bolt hole pro-
Jections, thoe said projections of both plates being extended beyond
the faces, to prevent lateral movement of the springs.

IMPFROVED WAGON BODY AND FRAME.

Isaac G. Sallee, Montgomery, Ky.—This is 20 constructed that the
body may be detached without affecting the frame, so that the
wagon may be used with & frame or a body, as may bo desired.
IMPROVED HARNESS.

Charles H. Corey, San José, Cal.—These are improved winker
stays of rubber, for harness,which areso constructed that they will
not become Himp and lose thelr shape from use or wet.

IMPROVED SASH PULLEY.

Arthur R. Watterson, San Franciseo, Cal.—This {nvention con-
sists in securing the shaft of a sash pulley by fins formed thereon,
and ficting In corresponding ol tod slots of the pulley and of
one of the side plates,

IMPROVED CARRIAGE THILL,

Nelson Mitchell, Ellsworth Falls Me.—~In order to improve the
construction of carriage thills, so as to prevent thom from being
broken should the horse accidentally step upon them. This inven-
tor proposes to provide thom with a rubber forwand end.

IMPROVED ROPE TRACE.

Peter Hayden, Now York city.~This is an improved device for
connecting the end of an ordinary rope truoe with the hame and
the whiffletree. It consists in n taporing ferrule, having a sorew
holo through its base, and a tapering eye screw, In combination
with each other, to recelve and hold the end.

IMPROVED SHEET METAL ROOF.

Charles A. Smith, Hanoverton, 0., assignor to himself, Nathan
A. Halderman, and Charles Chandler, of same place.—This sheet
motal roof may be lald in a perfectly weatherproof manner, with-
out the use of nalls, scrows, or rivets passing through the roof
plates.  Lap Joints with interlocking anchor caps are placed Inter-
mediatoly, and folded to extond over the adjoining flanges of the

>
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IMPROVED BARN DOOR PASTENING,

Porry A. Poor, Comatook, Mich.—This consists of a strong hook
of cast Iron, with a bovelod nose to the hook end, having consider-
abio broadth of surface, for sustalning the shocks and wear of &
heavy barn door,  Sald hook Is pivoted In a strong base, adapted to
be attached to the side of a barn, and support the hook outside of
the battens of the siding, so that when the door swings open it will
strike the nose of the hook and swing It baok, pass the hook nome,
and strike a strong arm projecting boyond the pivot. The hook is
thus swung so s to engage and secure the door.

INMPROVED WINDOW BIADE FIXTURE

Charlos Do Quilifeldt, New York olty.—A metallio onp Is attached
1o the end of the rollor, and has & hollow axial dram, on which the
cord for rolling up the ourtain winds, A metal disk for oarrying
ocentrifugal pawls ia clamped aguinst the end of the hub, The
pawis are fittod on pivor studs, whioh are so located that,when the
pawls swing out to look the roller, the toes touch the hubof the

Alsk and hold them In the position for looking. Theso studs are
onat togethor with the plate, A potoh In a oam Alsk recolves the

pawls and locks the rollor when the motion s quick enough to
throw them out Into it by centrifugal force. Sald noteh 1s 50 loos-
ted that the pawls are kept out of it by gravity whon the motion (s
slow enough for the gravity to exceed the centrifugal foree. The
parts are all simple, and they are so contrived that but Httle lnbor
is roquired in fitting them to the rolier.

NEW TEXTILE MACHINERY.

IMPROVED METHOD OF MAKING ENDLESS WOVEN FABRICSH,

David Balley, Dresden, Ohlo.—This invention Isan Improvement
in the manufacture of endless cloths, such as are known as felts for
papor makers' and others' use.  The cloths or felts are woven in
different layers, with folds on the opposite sides of the loom,
formed by working the filling or weft in the different layers pass-
ing around the fabric In regular order, through the layers one af-
ter the other, and thus producing the endless fabric. The felts can
be made (n any desired length and width, and of the different qual-
{ties required by paper makers.
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NEW HOUSEHOLD ARTICLES,

IMPROVED WASH BASIN VALVE TRAI.

Willinm W. Hurd, New York city.—This consists of trap formed
of a casting made with an open side, so formed as to fit against the
side of a wash basin, and with an opening in its bottom, closed with
a valve. The object s to prevent escape of sewer gns.

IMPROVED ROASTING PAN.

John G. Peace and John 8. Wingfield, Salem, Mo, —This consists
of a drip pan with a closed top, for inclosing the article to be roas-
ted, and having a water pan in the bottom, below a perforated
support for the roast. The water pan is so armanged that it can be
drawn out at any time for filling without disturbing the roast, the
object being to maintain an atmosphere of steam surrounding the
roast, to protect it from burning by too much heat.

IMPROVED IRONING BOARD.

Eli O. Catt and Henry H. Harrod, Red Oak, lowa.—This Inven-
tion consists of a board with a spring at one end, suitable for
straining the neck and shoulders of a shirt agninst, and a roller at
the otherend pressed against it by springs. This is contrived to
pinch the body of the shirt against the end of the board, and strain
the bosom tightly over the board, 2o as to draw it smooth and hold
it with olastic tension for ironing it

IMPROVED GARBAGE BOX.

Benjamin Burling, Whitehall, N, Y.—This box is formed of a case
provided with two drawers, and with a dome Inclosing a perfors-
ted part of its top. The dome has an upper orifice, closed with a
gorow cap. A disenfectant is put through the dome aperture, and
the dome s covered with a cap to more thoroughly confine the
dizinfectant and prevent it from escaping into tho air.

IMPROVED ASH-SIFTING SHOVEL,

Edward B. Neal, Wiscasset, Me.—This Is an improved shovel for
sifting theashes of furnaces,and cooking and other stoves, without
the annoying and penetratingdust that is mised by the common ash

giftors. It has wire tines and side guards applied to a fastening
head and handles.

IMPROVED SHUTTER.

Gustay Hompe and Adolf Schallert, St. Louls, Mo.—~This consists
of a shutter made in sections, that slide in guides of the window
casing, and form a covered panel in front of the window sill. The
window may readily be closed in part, or throughout, by maising
one, two, or all the sections, as desired. When the shutter is en-
tirely opened the sections are entirely stored away back of the in-
nermost or panel shutter, at the lower part of the window in & con
venient manner.

IMPROVED SPRING BED BOTTOM.

Joseph Eckart, New York city, assignor to Louisa Eckart, of the
same place.—Angle straps are attached to the base slats of a spring
bed bottom, to adapt it to receive a detachable cover, the straps
having knobs which enter eyelet boles in the latter. The coverls
designed to prevent the mattress from being worn by the springs,
and when worn or soiled it may be detached and mended, or re-
placed.

IMPROVED DRUM ATTACHMENT TO HEATING STOVES,

Richard L. Ball, Terre Haute, Ind.—This consists in a flange about
the fire chamber, connected with tubes thal pass through a top
drum, and provided with a rogister. Inside of the drum is a cylin-
der which, when closed, throws the heat into the surfuce of the
drum so as to prevent the direct escape of the same through the
hood and pipe.

IMPROVED STOVE PIPE SUPPORTER.

James L. Loring, Dallas Conter, Towa, assignor to himself, Fortu-
natus Hubbard, and Judson Purinton, of the same place.—This is
an improved stovepipe supporter, by which stovepipes may bo
readily suspended from the ceiling or supported on the walls. It
consists of a stovepipe enclroling ring that is applied to a recessed
block baving a fixed wire rod with threaded edge.

IMPROVED WASHING MACHINE.

John M. Gano, Newport, O.—This consists In an outer washtubd, a
laternl clothes box, and a stop-shaped perforated plunger combined.
The machine works In the nature of a pump, and draws the water
continually through the clothes, which are squeezed at cach down
stroke %0 as to expose them to the influence of the water drawn in
by the next up stroke, and %o on until the clothes are entirely
oleaned.
IMPROVED DESK.

Honry M. Elbreg, Greenfield, Ind. —This writing desk consists of
a caso having hinged doors, revolving eylindrical moks, stationary
pigeon holes, and a plyoted table, togethor with suitable apparatus
for supporting the same.

IMPROVED CURTAIN CORD FIXTURE.

Homee Resiey, Cumberland, Md.—This invention relates to

which has astop or handle at bottom and siides in an
moged kooper whenover turned slightly out of its
position.

IMIFROVED BAKE PAN,

John Glibert, Nowark, N.J.~Thispan has straight side
and scalloped corners. It fs struck up out of sheot
opoeration, and may thus be made more readily
than when madein the old way.

IMPROVED DOOR AND WINDOW F.

John H. Daniels, New York ojty.—This In o
betwoon a bottom and top plate, the latter belng.
mer near the apex of tho angle, so by

the floor to prevent It from sliding.




~ Business and Pevsoml,
‘ a’m!or oaahm fnsertion, 1If the Notico ex-
ﬁ“h * Lifnes, Dollar and a Half per Line

Agrloultural Timplemonts and Industrial -

mmgrmn;n Domostio Use. 11,11 Aljon & o ¥
relog Maohines and Po 5

werw, nddross 8. O, Forsalth & Co., u.m.u'i'.,?f \lmlllm

Bost Bolt-Pulleys —~A. B. Cook & Co., Brio, Pa.

Wanted—A good Feather Renovator. Address—
‘tt:umeo-'rl:ommnam.m Wood St Plttaburgh, Pa.

tonm Engines—26 per cont. extra powoer,
oqual saving in fuel guarantood, by lpplylnlt:?w g‘.‘!l?l‘,:onx::
“::. T.!lnu.::adt'ghg'r.ou.l\n..mv Haven,Or,
tennial Exhibition, Philadelphin.—Exnm
the Allen Governors, Machinery 1all, l‘;? 9, Par. %1, o

Maohine-out bross whools, for modols, &o,

m.t‘mo. D, Glivert & {:’:.‘f,,, Chestor 8, , l'hll:".. Pa,

tuntion Wantod by a practical Rubbor Manu-
facturer : understands using Old Rubbor, and can got up
goods st low cost, H. A, K., Boston, Mass,

Horse Nail Machines—Wanted correspondonce
with Manufacturers of Horse Nall Maohines, fpo?purpou
of purchasing. J, W. Britton, 18th Ward, Cleveland, O.

400 new and 2nd hand Machine Tools, Wood
Working %, Pumps, Water Wheels, Engines,
Bollers, &o., for Sale. See first column, page 37,

Wanted.—Shafting lnthe,2d hand. Addross,Ohd
Box 78, N. Y. P, 0.?5\& pr‘l,’ca. A 0.

ForSale.—35 in. 1634 £t. Lathe, $400; 2214 in. 22 ft.
do., §230; 0 1n, 7. Noverfo. K215; 193¢ n. 64N do. and
ohiuck, 8183: 9 fr. Planer, $3%0; 12 in. Slotter. §3%); Profiling
Nll::u.!!ﬂlﬂn. $250. Shoarman, 45 Cortlandt St.N. Y,

bber Hydrant Hoso, Hoso Pipes and Cou
Mngs, best quality. Send for Prices to Balley, !‘nnpl;
& Co., Pittaburgh, Pa.

Wanted—Situation as Supt. or Foreman of Ma-
chine Works or Shop, by Machinist of 22 yoars' experi-
ence. Address Machinist, PO, Dox 3%, Chicopee, Mass,

“Dead Stroke™ Power Hammers—recently great-
1y lmproved, Increasing cost over 10 per cont. Prices re-
daced over 2 per ceat. Hall & Helden Co., Danbury,Ct,

Driving Belts made to order, to accomplish work
equired. Send full particulars for pricesto C, W, Arny,
45 North Third St,. Philadelphia, Pa.

Power & Foot Presses & all Frult-can Tools. For-
acute Wkse_, Bridgeton, N.J. & C. 27, Mchy. Hall Cent'l.

Johnson's Universal Lathe Chuck—Awarded the
highest Premium by the Franklin Institute of Pulls., for
** Durabllity, Firmness, and adapiation to varlety of
work.'' Lambertville Iron Works, Lambertville, N. J.

Artesian Wells—Contractors for Boring will ad-
droas Joba Y. GUI, Mayor of Fayetteviile, Tean.

* Parties desiring an American (posted on Engines)
as Chief Engineer, address A. M. C. E., Lawrence, Mass

400 new and 2nd hand Machine Tools, Wood
Working Machines, Pumps, Water Whools Engines,
Bollers, &c., for Sale. See first column, page 397,

Safety and Economy—Eclipse Sectional Steam
Boller. FirstClass references. Lambertville Iron Works,
Lambertville, N. J.

Womun's Shoes—Patent for Sale, elther whole
or State Rights. Address C. Steokel, 199 Allen 8t., N.Y.

¢ Builders and Mill Furnishors, send Cir-
culars or Card 1o Benson Brothers, Centralia, 111,

For Sale—24 in. x4 ft. Lathe, with Chuck; two
14 in, Lathes ; one 7 fe.x34 o, Planer; two § In. Shapers.
E, P, Bullard, 48 Beekman 8t., Now York,

The Photo-Engraving Co. huve been obliged to
remove from 62 Cortiandt St. to a larger bullding at &7
Park Place. Thelr Relief Plates for Newspaper, Book,
snd Catalogue HMustrations are rapldly taking the place
of Wood Cuts and are unsurpassed. See ndvertisoment
1o another column of this paper.

For the best Patent Self-Opening Gutes for Car-
riages, In any Style of Wood or lron, address Cottom &
Co., Dayton, Ohlo.

Split-Pulleys and Split-Collars of same price,
strength, and appearance as Whole-Pulleys and Whole-
Collars. Yocom & Bon, Drinker St., below 47 North
Socond St., Phlladelphia, ¥,

400 new and 2od hand Machine Tools, Wood
Working Mactines, Pumps, Water Wheels, Engines
Bollers, &c., for Sale. Sec firut column, page 397,

Tho Bastet Magnetie Englne for running Sewing
Machines, Latties, Pumps, Organs, or any light Machin-
ery, 182 1o 3§ horse power. Agents wanted. Address
with stamp, 1,118 Chestuut st,, Philadelphis, Pa.

The French Flles of Limet & Co, have the en-
dorsement of wany of the leading maohine makers of
America. Notice samples in Machinery Hall, Fronch Do~
partment, Centennlal Exposition. Homer Foot & Co.,
Sole Agents, 2 Flatt Bt., New York.

Trade Marks in Bogland,—By a recent amond-
ment of the Eagliah Inws respocting Trade Murks, oitl-
sens of the Unitod States may obtain protection In
Groat Britaln as readlly as 1n this country, and st about
the same cost, All the nocesary papers propared at
this Ofice. For further laformation address Munn &
Co.. ¥ Vark Row, New York elty.

Shingles and Heading Bawing Machine. Hoe nd-
vertisement of Trovor & Co., Lockport, N. y

Solid Emery Vuleanite Wheels—The Solid Orig-
nal Emery Wheel—other kinds tmitations and luferior
Caution.—Our pame 1s stamped In full on all our best
Standard Belting, Packing, and Hose, Buy that only.
The best 1s the choapest. New York Beltlong wnd Pack-
tng Company, ¥ and 38 Park Bow, New Yurk,

Steel Castings, from one b, to five thousand Ibs.
Invalusble for stresgth sud darability. Clreulars free.
Plutsburgh Steel Casting Co., Pittaburgh, s

For best Presses, Dies, and Frult Can Tools, Bliss
& Willlawms, cor, of Flymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron HBeams, ote,, seo adver-
tisement. Address Unlon ron Mills, Plttsburgh, Fa.,
for lhograph, &c

Hotobkiss & Ball, Moriden, Conn., Foundrymen
and workers of sheet metal, Fine Gray Tron Cestlogs
10 order. Job work solicited,

For Solid Emery Wheels and Machinery, sond 0
the Unlon Btone Co., Boston, Mass. , for cirenlar

Hydraulle Prosses and Jaoks, new and second
nand. Lathes and Machioery for Pollshing and Bulling
Motals. E, Lyon, 4 Grand Street, New York,

Spluning Iings of a Superior Quality.~Whitins.
vilie Splaniog Iog Co., Whitinsville, Mass,

Kotary Firo or Supply Fumps, belted, two styles
pullt~One, plain, 8190 the other, with water Kage, safoly
Yulve, nod alr chambor, $175, Capavity 10 Lo 80 gals, pog
misute. M'f'ry, 5, O, Vorsalth & Co,, Manchester, N.u

For bost Bolt Cutter, at groatly reduced Prlogy
ddrom M. B, Brown & Co,, New Haven, Lonn,

Diawond Tools—J. Diokinson, 04 Nussuu 8t., N, ¥
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Tomples and Olloans.  Denper, Hopedalo, Muss

Hotchkiss Afr Spring Forgo Hammer, bos
: ! tin t
warket, Prices low, D, Frisblo & Co,, .\'o:v Iluvu:.cﬁo

Patent Scroll and Band Baw
%, best and ocheap.
n ke, Cordesnan, Kgan & Co., Clnetunatd, umt‘. Rt

R, G. 8. will find directions for turning
st lron on p, 364, vol. 31.—~W. H. 8. Is informed
that wo cannot recommond an inorustation pro-
vontive unless we know tho nature of the lmpurs
Ithes in the water.—M. will find o desceription of
dynamite on p. 212, vol. 83.—C, H. M. will find full
directions for making rubber stamps on . 150,
vol. 8L—W, €. E. can agoertain the amount n;
molsture in the air by using an hygromoeter, Soo
P 116, vol. 33.—W. 8. will find directions for cbon-
Izing wood on p. 50, vol. 8.—F. C. will find direo.
tlons for making baking powders on p. 123, vol.
8L -J. A, will ind « recipe for black padnt, suita.
bl foriron smoke stacks, on p. 879, vol, d.—J, K.
. will find dircotions for tinning fron onstings on
P, 382, vol. 8L—J. C. K. will find directions for
trunsforring prints on p. 188, vol. 30.—G. . W. can
caleulate the power of his steam engine by the
formula and table given on p. 83, vol. 8. For for-
mula for safoty valves, see p. 107, vol. 31.—J. J. B.
will find on p. 187, vol. 22, directions for making
battery carbons. The amalgnmation of zines Is
described on p. 27, vol. 30.—G. R, will find a form-
ulna for safoty valves on p, 39, vol, &2.—J. H. Z.
should use aquarium cement for making his fish
tank. Sce p, 80, vol. 81, This also answers W, H,
—A. A, H. will find directions for glldlog pleture
frames on p. M7, vol. SL-G. W. B. can prepare
soluble glass for palnting outdoor work by fol-
lowing the directions on p, 815, vol. 81.—C. M. B.
will find directions for making & phosphorus lamp
on p. 10, vol. 27.-J. P. A. will find directions for
caschardening malleable iron on p, 69, vol. 31.—J.
H. will ind directions for making paste blacking
on p. 139, vol. 3L.—F. L. can galvanizo his shingle
nalls by following the directions on p. 344, vol. 81,
—F. L. W. will find on p. 251, vol. 29, directions
for waterproofing textile fabrics—W, H. 8. will
find on p. 58, vol. 24, dircotions for making plaster
molds.—J. C, M. should use marine glue to ce-
ment leather to pastobourd. See p. 42, vol. 82—
G. M. B. will find an apswer to his query asto a
motioniess point on the clrcumfervnce of & ve-
hicle wheel in motion on p. 208 vol. §L—W.H. P.
should use coal tar from gus works for his con-
crete walks., See p. 185, vol. 83,

(1) F. B. L. says: How ran I make antoma.
tic apparatus to regulate the heat in the Incubator
of which you speak in a recent issue? [ use alamp
for heating, with o0 water radiator. A, Arrange
nmetal tube, which by its expansion and con-
trmetion will act upon the pinion of the lamp,
raising or dopressing its wick so us to Increase or
diminish the heat within the desired range. Someo
of the automatic dampers to heating apparntus
are construoted on a similar prineiplo; but thoy
act upon the supply of alr and not upon the sup-
ply of fuel, as this would In this case.

(2) G. 1. J, says: 1, Please give me a re
ulpe for cleaning smoky walls and ocollings. A
Wash with water and sponge, and sorape the walls,
ote., with o dull-edged soraping knife, carofully,
in such a manner as not to break the surfacoe ;
then apply o cont of sizing consisting of hot wa-
tor Into which sufliclent glue has beon dissolyed
to thicken ft; when this I8 dry, apply two conts of
whiting with a soft brush, the second after the
first 18 dry. 2. What {s a good substitute for
whitewnsh for indoor use? A. Use kalsomine.
Boo p. 837, vol. 84,

(8) H. H, . says: In your issue of April
20, you publish un engraving of o gravol and ohar-
coal filter. How many gallons of ordinary river
wator would such an appamtus fiitor per hour ?
A. This question can probably best bo answored
by our first vorrespondent, who furnished us with
the sketoh of tho filter roforred to. If hoe has the
filter in operntion, he will be able to determine
this point by aotual experiment. Will he do so,
and give us all the datn and results of the test?

(4) F. 8, 8.n8ks: I8 there such a carpenter’s
wol asn saw gage, consisting of a nurrow thin
strip of Iron or steel ranning along the length of
the hand saw, cach end turning edgowlse? The
gige strip should be rulsod or lowerod to sult the
dopth to which the saw {8 required to out. A,
Yos; thero are such appliances already in uso.

(6) D. ¢. P, and many others —Rubber
bolts are, wo think, In most cases superior to
loather ones; the point, however, Is u disputed
oo,

() R.N. Y, nsks: Is there any kind of ce-
mont that oun be used for closing up smull eracks
in & floor, that cannot bo swept out, which, when
water s put on the floor, will not got soft? A. i
your floor Is of wood, n coment of white lead and
aspbalt might answor the purpose; If of stone
or Jiko matorial, take Portland coment of the
bost manufacture,

(M E. L. says: Wator sometimes collucts
fn my collar to the dopth of 2 or § foet, and re-
maing there for several wooks. The ground around

the bouse 1s 30 lovel that thore i no chance of |

dmining by ditching ; polther will the water run
| wway from the house If pumped out of tho cellar.
What can 1 do to provent the trouble? Shall I
dig up tho bottom of the vollar whaon It gets dry,
about 8 or 4 inches deop, and thoa pound in smull
stones and cover over with water L, and plas-
tor tho sidos of tho wall with tho gamoe? Do you
think tho water will pross up the bottom and
vome Into tho cellar after suoh troatment? A, If
your wator Hme s a good coment, It may suocceed.
Mix small stones, gravel, and sand together, aod
sufliclent oument and witer to bind It well Into «

—__ -—

the collar to 8 or more Inohos deop, and plaster o
cont of the comont and snd over the top of this
lnyer and upon the slde willy nbout 1 lnoh deep. }

(8) J. M. H, usks: Is thero not nn error in |
Professor Young's leoture, published on P, 246,
VoL 34, whore the Professor speaks of n pendulum
vibmting In a mine 500 foot bolow the surface 7
A Profossor Young's statoment s porfootly cor-
reot, depending on the curlous thoorom, first
proved by Nowton, that n body In o hollow spher~
leal sholl Is attraoted oqually (o all dircotions, no |
matter whore tho body I pluoed. Thus s body at

A, B, or C would be in perfect equilibrium, if the
sholl be of oqual density. Therefore, If the carth
wore u sphere of oqual density, “a pendulum car-
ried to the depth of &0 feet would vibrate as
though it were on the surface of a sphere, having
# radius 40 feot shorter than thatof the earth™

(9) C. A, B. asks: 1. What is the best ma-
torial for a horse stable floor 7 I want something
which will not atworb molsture. A, Brick set in
coment makes a very good floor for horse stables,
2. Is the material made from gas tar and called
saphalt as good as asphalt taken from the earth?
A. No.

(10) B. M. says: | want sometimes to keep
the heat from my stove away from my bofler.
Can [ do this by putting a pipe botween the stove
and the boller, with a damper accessible from the
outside? A. Runa coll of {ron pipe around the
inside of your stove near the top, and connect
one end of it with the bottom of the boiler and
the other end with the top. Also, o little way
from the side of the boller provide an upright
pipe connecting with the said upper and lower
branches. Place a cock on each branch near the
bofler and one on the upright pipe; by means of
these cocks you can make the hot water circu-
late through the boller or through the upright
pipe In place of the boller; in the latter case the
upright pipe must extend above the upper branch
and be open at the end to discharge steam. The
boiler is supposed to be an open one.

(11) C. C. W, asks: 1. If a bell weighing 1
1b. were made into a flat piece, of the same thick-
ness as before, would it not make the same sound
as in the former shape? A. No. 2. Why? A. Be-
cause the bell does not vibrate as a whole, but
with a reciproeal movement of the opposite
sldes.

(12) J. 1. asks: You recently published n
recipe for making a cement to mend glass and
other articles, with chirome coment, made of & so-
lution of neld chromate of lime. Please give di-
reotions for making the solution. A, The acld or
blohromate of Ume Is obtained asn by-product in
the manufacture of bichromate of potassa. The
chrome ore Iy decomposed by roasting It, in & fine
powder, intimately mixed with chalk. The roase-
od mass {8 then ground with water, and sulphuric
nold ndded tl the Uguld has an seld reaction, In
which case tho bichromate of Hme s formed and
romains in solution. The salt is purified by corys-
tallzation,

(18) A. B, nsks: Is theren process by which
fndin rubbor onn be deodorized? A, We do not
know of any.

(14) J. H. C. says: You stato that, by the
addition of sonp, when brandy,spirit of wine,or al-
cohol 1s distilled, 1t losos Its ompyreumatio odor
und taste, A friond says that you caunot get up
o heat higher than 212° Fuh,, without confining
tho steam, that aloohol bolls at 176* Fah, that all
the alcohol would pass overat 180%, that all the
witer would pass over fn yapor at 218%, und that
the temporature conld not bo ralsed to 216° with-
out confining the steam, and that thare would not
bo any wood spirit in brandy, spirit of wine, or
algohol to pass over, Please explatn, A. Tho al-
cohol distlls over at n tomperature of 178* Fab.;
and when the distillation is complote, by simply
rudsing the tompernture to £18% tho volatile or em-
pyrewmatio olls that have boon retalnod by the
soap are expolled, and it is thus revivilied for sub-
poquUOnt s,

(15 P, 0. M. asks: What can be put into
printery’ luk to make It dry quickly? A, Use a
quantity of good lthange.

(16) ¥. C. W, asks: How can | petrify dry
white pine wood? A. Subject the wood for some
time to a high steam prossure for soveral hours,
and then Introduoe & strong Mquoeous wwlution of
chloride of calelum, and continue the pressare
for somo time longor; finally place in u large vos-
sol, and cover with a strong solution of water
wlass (silionto of soda), made by bolllng the sill-
oato in water,

(17 W. B 8 seys: Ifind that, in your is
suo of January 16, 158, you say that oll in which
| steel 1s ropeatedly hardened will not lose its hard-
ening property, J. K B, of Pa, says it wilk, On
which side is the wolght of experience? A, The
ofl doos not lose any of Its original qualitios I
Kopt at a standard specifio gravity, and froe from
impuritios.

(18) €. Q. W, naka: To what porcentage In
ordinarily pure alr vitlated by bolng breathod
once? A. Thenir which has passed through the
lungs o the ordinary process of reaplration Is by
po means deprived of ity oxygen | It usually con~
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solld mnss when dry ; lay this over the bottom of | tains about 4 per cent only of earbonio acdd. The

greater portion of the air which is expelled durs
Ing oxpimtion hns not proceoded further than the
lnrgoer ramifientions of the bronchin.

(19) 2. E. R. ssks: Con lard be ndulterated
with sulphate of zine? 1 hoar that this can be
done, and that the polsonous effect cun bo ro-
moved, and thut the lord will then hold 20 or 25 por
cont of water, A, This method of adulterntion
Is somewhat unusual. If yoususpoot any sample
of lard of having been treated in this manoer,
send It to us, and we will be happy to examine It
for you.

(20) C.'T. McM. says: 1. T seo In your an-
swors in “Notes and Queries” the dimonsions of en-
gines given as 2 x 10, 10 x 24, ete., the stroke being
from two to five times the bore. Could you not
#et the most power for the least stewm by having
the bore us large as, 1f not o little larger than, the
stroke? A. No. 2. How much power would an
ungine, 3 Inches stroke x 4 bore, have, and where
should it cut off to work most economically? A.
The question is too indefinite to admit of & specl-
flc answer. 3. How large o boller would such an
cogine need? A, Make it 2 foet In diameter and
314 feet high.

(21) J. L. R. says: We have a steam cylin
der that has been cracked by fire just behind the
rim which holds the head on. The eruck extends
half way round the cylinder. Now could it be
closed by rods extending through both heads,
thus drawing both heads together? A. Put s
sleeve over the cylinder, and drive a rust joint.

(22) J. F. asks: How ean [ make a varnish
that will stick to wood, resist the notion of brine,
dry quickly, and be durable and incapable of Im-
parting a flavor to anything that may come ln
contact with it? A, Try the following: Melt to-
gether In an fron vessel equal parts of common
pitch und gutta percha. This may be employed
hot or kept liquid under water.

| (23)T. C. Jr. asks: How much more water
will a pipe 2 Inches in diameter run in an hour
than a1inch pipe? A. A 2inch pipo has & times
the cross section of al inch pipe, and & propor-
tionate delivery, other ciroumstances bolog simi-
(24) D. K. says: In reply to P. M. H. A K.,
who asked bow many horse power It will take to
run & 9 inch eircular saw through a 2 feet log of
bemlock or oak, your answer was “
about 20 horse power to every 1 inch of saw.” We
have a mill in which the saw runs two revolutions
while the engine runs one. Will it not require
more power to run this saw with a specified
amount of feed than it would to run one connect-
ed directly on to theshaft of the engine? A. Yes.
~J. B E, of Pa.

MINERALS, ETC.—Specimens have been re
ceived from the following correspondents and
examined, with the results stated:

J. W. P.—No. 11s red hematite. No. 2is oxide
of iron.—C, B. N.—Its finely divided silicate of
aluming. It s not injurious to the boller.—H.A.B.
—The chins cement consists of pure (bleachod)
| shellae; but it probably contains some resin—H.
M. H.—We should be happy to sec s specimen of
the tin ore mentioned.—8.—Send us a sampie of the
white stamping powder in question.—0. A.—Your
stutement is remarkable, but we cannot identify
the plant from your description—A. H. R. & H.
L.—It contains sulphide of antimony, sulphuor, nl-
trate of strontium, nitrate of potash, and gun-
powder. The pyrotechnic recipes givenon p. 355,
vol. 82, are standard representations,

:

R. F. J. says: I have in my possession a
hard bofled egg which s all white, without a par-
ticleof yolk init. When T had half sheiled it
noticing the peculiar odor, I cut itand found It
of & uniform very light yellow throughout. Can
any one explain this #—A, H. H. asks: How can 1
make rod, blue, purple, and black ink, for print-
ing with rubber stamps? How can | make indel.
ible ink for the same purpose?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN a0~
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow=
ing subjoots:

On Rallroad Farcs to Philadelphia. By F. Q.

On the Time Lost by the Stars. By J. H.

On tho Extraction of Gold. By J.T.

Also inquiries and answers from tho following :
J.W, H.~0, W.=J, A NI M, WoJ, R—J. L1,
~J. A K. E~M~E E.R-R.T.5-G,. U.D-JJ
—A. G, 1.

HINTS TO CORRESPONDENTS,

Correspondents whose Inquiries fall to appear
should repoat them. If not then published, thoy
may conclude that, for good roasons, the Bditor
declines thom.  The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, oto., will not be
| published here. Al such questions, whon initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we genomily take pleasure (n suswering brietly
by mall, If the writer's address is given.

Hundreds of inquirics anslogous to the following
lare sent: “Who makes machines for spluning

curled horsohalr? Who sells hand punches and
shears sultable for cutting out plowsharos amid
moldboards? Who solls machinery for proparing
rumie Aber? Who makes machines for molding
stoartn candles?  Who sells manganese?™ Al
such personal (nquiries are printed, ws will de
observed, (n the column of “ Business and Person-
al,” which is specinlly sot apart for that PUrposd,
subjoct to the charge mentioned at the hoad of
that column. Almost any desired (nformation can
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Letter box, F. lersehe.... S oo ITT018 | wwashilng machine, J. . Chrlstopher.......... 177,074 | them or to glve Information In regard to all American
Locomotive, W, Mason. ..., wor 1V0.888 | washilng machine, L, COOleY. . ooovivivninins e V1.4 :3;‘0 Forelgu publications in this department of ltera-
Lootm. G. Crompton. ............ 3 oo 150,53 | washing machine, F. M. Hellstrom., 177,506 | ; HENRY CAREY BAIRD & €O
Bale tio, J. M. Goldsmith, ...... Loom let-off motion, B. W, Nichols.. o Washing machine, Sault & Chureh, . ATLA0 | INDUSTRIAL l:vm isnEns, Booxse 2 ¥
LLERS AND IMPORTERS,
mwxm. V. Groom.. 54 Loom pleker eheck, 8. Greenwood. ., 7 Washing machine, Shipley & W hoslor (F) 7.118 §10 WALNUT STREET, Philadelphia,
Bed jounge, F. Heaun..co.ioiiiniaers- > Loom temple bar, N. Chapinan, ..o Watering pot sprinkler, L, I}, Foas, — - —
Bed, adjustadic baister, J. Mofmann._ Lubricating compound. T. H. La Roche .......... 177,55 | well borer. J. M. Creal WHAT® Poritatars e 28 tlees nu':'r:‘“stmo serHILLDO
i i L Jd. M. .
Biader, temporary, B. 0. Plerce . Mallet, A. HOWPOOK. ..ooovvirreessrasessss <AT0% | wont tabln ‘
g S - SRRWPS SIS EES S ST SR eTRI IO NN g, ol 1. N. Hoadley........ Civestide
Bilotter, rotary, &, Wales .. ..covnnie N Hquid, T. Seantlin AT | w - :
easure, n Fheat scourer, M. Sower............ :
Boller, wash svin., - K1) 9 -
Boller, 'ﬂﬂ"l.‘b:": :c‘:':l:tl ::‘:.ﬂ Meat extract, C. Mensuan, ... ':"‘u Wheels to axles, securing, A. ~0uhrur ........ s Planing & Matchhg-
' g il S5y il | Meathooks By Mu UMK s;0vsess < 1547 | oynd power, compressing alr by, M. A. Falton... 17,4 | Moulding. Re-sawing. and Tenoning Machines. Seroll
[ Boilers, fire box for, A, Baver .. 181 | ynistones, proof staft for, J. Miils o et L bl Saws and Genoral Wood- Working Machin
Bookease, revolring, J. Danner ITAY 3 < i Wind wheel, C. W, Catheart. ......ooooiiiiiiiiinnes JOHNB. SCHENCK'S SONS § Matteawan, N, Y.
.+ Pevol . Molder's flask, T, F. Hammer...... AT w 11, J. Ward s Sond for Catalogue. 118 Liberty 5t N.¥. cf
Book cover protector, G. W. Holden..... T2 | O dine machine, I, 8. Smith 177483 | Fi0AmilL J. WaK.cooeinesiniineamsnarninasnepananes | f . ¥y St.. K.Y, eity.
{ Books, manutacture of, G. H. Reynoids. .. 177,584 = borlea e 15z 961 | Window, A. H. Peterson............. . TO ELECTRO-PLATERS, JEWELERS, AND
et hatl aienses. Tocmtan, J. ieler e 909 | 0P 3 WS DREONMILION. <o sourits envas < 153 | yindow shade fixtare, J. E. Dohen.... WATCHMAKERS.
. . = - A Mortising and tenoning, P. M. Andriot.. x:.m Wood, block for splitting, J. C. Hubbs. .. BATTERIES, CHEMICALS, AND MATERIALS, i
Boot-pegging machine, C. A, Carman.. . ‘:-‘ Motor, clectro-magnetic, A, Shedlock......covvuue 1.5 Wreneh, B. F. Josiyn = sets or single, with Books of Instruction for Nickel,
BOOC Sales, We.s mondding, 8, Toss... Netting. spreading, P. C. RIehIE. ..cooemrvensinne 177,560 G S O e N ey e B G Tl T
Bouquet holder, J. Whiteford.... : T Porkl 177,419 = i . ot, Mass
Box. & tng. J. W. Hiatt Nozzle, hydraulle, H, C, Perkine, .. s DESIGNS PATENTED. lustrated Catalogue sent free.
Pox. packing, J. E. Tarbox.... ST et ;‘:;’: """""""" S | 5. —Fran.—J. B. Altemus, Philadeiphia, Pa. BSFAY, to sell our Bomaes Prisiin STawes
« BREREY vovne iy - - .
Boxes, facilitating the delivery of, G.H. Perkins 175,553 | | 2 s .47 —Canrers.—J. L. Yolsom, Brooklyn, N. Y. lang
Bracket, H, Schler ..... el | S o MK d. Mtoom, 16 | o —Prex Stexs.—A. J. Harris, Providence, R. 1. 3
s Natlock, A, Waltoth...ccovvecerures 1T 4 e ~ NEARLY ONE THOUSAKD In Uil
Bridge, ponton, D. Kld- u) 118 Ofls. a from. 3-8, )lerrlm T 9,279 10 9.3%, —Carrers.~0. Helnlgke New Utreeht, N. Y. BCTPALD YOS T FEAERR. I s
Bridge, safety, L. B, Frazee..... mase o : ttach: ¢ reed. M. J. Matthews T2 9,297, A58 —Cassiwene Fannres. —W, A, Walton,Provi. Semell auvd AT e3putioen 01 Funind 1o e
Broller, ¥. O, Badger 1748 = i b £y dence, R. 1 Gayn,  Piioe oo Use Mt baliey
«¥. 0., . 1382 Organ, reed, M. J. Matthows LInan o oPmes and ppwards sact.  Alse, Nwedl Iouy
Buckle, Minor & Grannlss. . 175,588 ov fMlaminatiog bakers’, Meler & aner ATAS 9299, ~STEAM RaDIATOR, ~G, W, Blake, New York olty, 2 0anes s and Matchers, sl Mlening Sa-

Bockle, tug, H. C, Ward........ 1754 e © 9,20, —Spawl Pix.—T. 8, Drowne, Boston, Mass, A hnivea llw'—.bvd AT
Batlding, Sreproct, L. HOrmMOWET - .nveveseeenes T | e e B e Crockatts oo Yru.a77 | 331 —SwoK1¥G Prre.—J. K. Neal, New York city. e e T W e
Barsiag. gas, 3. M. Clark ..ooocooieinniinianansans P dtsh. D. . Russell "y g o i | 902 —HaRxEss ORNAXENTS.—W. §, Robbins, New Bed- e reeript of stamg.  Address
:u._a""""'""."".“‘* pagpge Paper dish, D, N. Rassell. ... .. 17,556 | ford, Mass. - h GEO. I'ARE,
Gt ostant. Yoo Sxstiive o 5 Passenger register, W. Mchan. .. oo TV 0 TS I DABIKRRNES W' RaUany R . X Buffalo, N. Y

Lo 177,559 | 90BN ~Puxr Cvss.—H. L. Fry, mlcy.Ohlu.

.. 17536 | 9:2% to 9.300.—Om. Crotns.—C. T. Meyer ¢fal., Bergen
et B M.ACHNERY
I3 oy ooy of any one of the above patents may be bad by

R o)

Pencll case, slate, W. E, Thomas. .
Plipes, gas and other, A. Strecker..
Planter, corn, G. W. Brown....
Planter, distributer, M. O. Beatty.
Planter, seed, C. I, Cronk.....ccovveee

Planter check row device, W. W. Duan. 7 | e o dotiar to Mexx & Co., FPwk Kow. XO¥ | TRON & WO0OD WORKING MACHINERY
Plow, Cassidy, Lamb, & Vaaghan. .. ......... ot = OF EVERY DESCRIPTION.

Plow, Gossett & Stark 1. 1T SCHEDULE OF PATENT FEES.

FPlow,D.H. Jarrard.......... 1750

Cold Rolled Shafting.

BA. GERS, PULLEYS, COUPLNGS. un.'mco. &e,
Catalogue and

- Plow, wheel, W, A. Ruoddick..... e
137,99 Post driver, Wilkinson & Calnan LI

Cars, safety d.ﬂ« for mum J. Dunpoﬂ.. '

Card clothiog. wtiizing leather of , F.K, Br it 176,460 | 1'Tess, baling, J. H. Page...... mwesn Send for Diustrated

Carpet, W, Wallace (1) v.vevveeverrerss ::rr:::ln?::,;: i;;_';‘;"’;"';,i;;;" :gm On Apponl to Examiners-In-Chief. . { GEORGE PLAC 3:

Chalr, titing, P. Nflson. . .... . seves 1 RIS 2 S, On to Commisionor of Patents, 20 | General t for the TAN 0.'S SOLID EMERY
Chatrs, coupling for, J. Peard. g Famp, G. R, MeCruam........ccoanneens - 1748 o,.:ﬁ:ﬁ“w.,,,mm.m.,,,m,_._,,_n_ ’.'3. WHEELS AND EMERY GRINDING MACHINERY
Chiest, meal, E. G. Burgett . ::::P "'“‘ b'°;"i rotary, G. Shome.:.... . :2’:‘ On AIDE & DISCIAINET. .. o\vveseveeeeens $10 121 Chiambers & 108 Reade Sts., N. Y. Qty-
Charn, J. Christie .......... P, force, D. JORNSOB......0ovzrmeicenree Eok On an application for Design 8. cars). e . n day st home. ts wanted. Outst and
Churn, T. SImmons. ............ b Pumps, adjustable eccentric for, B, F. Spry....... 17485 | o, lpplll’:-uon for Design (7 y:‘.:c). N ::: 512 terms free. '?.Ulm.. Augusta, Malne.
Cigar holder, B. L, Blackford.......... % Punch, registering, J. B. Frost......iiieee 17,80 | o applieation for Deslgn (14 yOATS). .. ...... 830 IOI;F\- Kents wantea
Clgar-packing machine, §. & A. Woodard ........ 177,008 ::lnr gate, :hlll & Brewer. . :ﬂ.:‘: & h;:i? honorlb.h:“ rat
Clamp, pleture frame, A, Wiotlog..... vee 1TI,GB Iway signal, I, Robbins.........ooven e 1734 % .

Clock case, 8. 11, Pesley...... +on. 172,55 | Railway turn-out, street, A. Whittemore... 177,608 Advertisements. e
Clock key, F. Hoelle......... ... 177,50 | Ranges, etc,, bearing bar for, N. M. Stmonds..... 177,57

Clod craaber, J. M. Crookett............. ... 177,4% | Regulator, pressure, N. C. Locke (r)

Cloth-napping machine, M, i, Whitcomb, ........ 177,02 | Betorts, drawing, W. Foulls.......

Clothes pounder, Prindle & Winsor. .., Rotorts, chiarging, W. Foulls.,

LI | yoaslde Page, onch Insertion - - - 73 cents n line,
IR Back Page, ench lusertion - - - 81,00  line.

17,82 | Engravings may head advertisements at the same rate

o TS per lne, by mearurement, as the letter press.  Advers

CATIARL | taements muat be recelved at publication ofice ax early

Coftee roasting, J. B, Underwood. . < Rolllng metals, H, Waters (r)...... 3
Compressing granulsted substances, J. Wanka... 177,20 | Rolling metal roll and conductor, 8. C. Fox
Cooler, mik, W. B, JOMBSOB (). co.oonnniniinannns 7,110 | Bolling pia, L. Blaul ves 1TL819 | aw Friday morning Lo appear in next e,
Covler, water, C, B. Hutehing ..........oovvriienns 177,555 | Bolls, grooved, E, Richards..... 17,04
SRR S Mottien, 8. D, Wentharbes..... 117,59 SIS Uk, Vs £+ 208 i \\/ ANTED-QUAINT, COMICAL, OR GItO- As arule, 1t pays best to advertise what one has to sel
« 175,47 | Salve, 1. W. and G. A. Emerton - 370,997 teaque Htatues, Fountains, &o., or o rdon | or wishes fo purchase, In papers having the largest eir
1.:.‘;; Sand dryer,C. P. Dull........oou S AT aznnﬂ::.l,i"\:wm:o N:'cm"' o':ml:: .un'-: ';. :l'rgr :'l;:'l_ culation smong the class of porsons Hkely to bo interested
- 1710 | Bash fastener, 0. Edwards. 1T | O ety Toata oF pecaliabitine for }voaa- And plok. | 10 the articlo, Parties having Manufacturing Establish
177,55 hn: hul:;'.ncr'.'.!i 8. Bodigrass :ﬂ.g ure grounds. Address Ant Gaxoex Co. Vost 5L, ,Bost, | ments to scll orlease, or who wish Estimates made for
. 177,43 | Sash holder, H. Powelson...,.. P i —— Connnenu Bridges, Dams, Iron Bulldings, Furnaces,
pad MPROVED CEMENT PIPE IACRINBRY— s Engt Wood
T s A b O BB i A0 ae Of sar Lonaed aaA e e v b Ty T e S Machinery, Ank:l;u:lw x::h-m.:
. - . r e L L L oy cnaed nder onis Il Ll
neormr.u W. Hows, vesvense 177,428 | Baw swage, C, Adama............ . 171,47 | Diatrict Court, For furiber Information, o lwm z‘“"’ Contrats for Englneering Works of all kinds, will and
Doors, obseryation tube for, 8, A. Smith... Saw tootdy, insertible, C. Adams. ... 177,446 “"'“.’f‘i"_‘_'_‘ PATRNTY AnsoCTATION, N Ord, MS | hat 16 paya to advertise in the SCIENTIFIC AMERL
Drill fos sowing and planting, C. De Fever ...... Saw tooth, lnsertible, H. Disston. .. s 1TT48 ‘INE TOOLS OF Al.l, KlNl)s—l'ool umu. CAN.
2 Dﬁcﬁmm In sketns, W, McAlllster.......... o Beales, beam, J. J. Hopper........ o 170,05 mtcr‘:ll”?;o. 'T:v .I|Inzr"=.'4 '(r‘n lnd lms‘i."lud The value of the SOIENTIFIC AMERICAN as anad
eacent “‘.“ - O ’ 1 ver. ""...‘ n-
Bax beater, ¥. J s:y::.::." nbatal . :::!:;puis"v:'ph;x{{{i;“ e ::"r'«‘ Y el VLRI ' :“”":".a‘" N | renting ml" “:::m' el uunm}‘ and
. - w DTN ., covssnvncdrnssnarasrnnnne o . s MATEID . cvvvvnnnarnns e UL 0
Elevator, hay, L. W, & W, G, Miller Seat, scliool, J. Peard........oooiiininn e 173,540 NF(‘IMN!CM DRAUGHTEMAN TACTICA) ::m:':l::m. ’:::dm Iibraries and readiog rooms o
Eogine governor, steam, J, Knowlmn Sewer cleaning dovice, 8. hlllips e 1T 4T A Muchinist wante ongagement In ot hor mneh. the United States and Europe.
Eogioe, steam, N, P, Blovens,.........,... - Rewing maching hemmer, H. C. GOOHIE e paesss 177,042 | particulnra,nd. Draughtsman, 16 Koneos 8t Butfalo, N,
Eagine governor for alr pump, 6. H. Corltes. . ... ITLO7 | Sewing machine trimmer, Bradford & Pelree, ... 17.0M i ueom w.mlnmnn éouumnul The BOIENTIFIC AMERICAN and SOLRNTLEI
Fqualisor, dratt. A. E, Manchester................ 177,302 | Sewing machine tuek creaser, I, C. Goodrieh,.., 177,001 A([ENTS Fine Artworki ag: AMERICAN SUFPLEMENT have a Iargor elreulasion
Fabries, separsting wool from, J, Wilkins,. oo 177,000 | Bhackie, W, H, Leinnger. . ..oooovimiraniarinsnnns 17,8 tory given. w]ﬁ""A::‘l[::gﬂn “"nwol“l“ ”g:' N.Y. then A1) Stkiar pibae B8N0 N
Fare register, Blackburn & Woodside (r)......... 1,13 | Shatt coupling, universal, A. MeDonald............. 17,8 [ "7 % ; -+ 164 William i, N.¥. | pined; and at no period sinees the commencement of the
Fare register and indicator, Korf & Atwell . .. 171,509 | Shaft, Bexible, Fones & Banllon......cccovviiviens 177,40 l {,nly' for u“, Ccnu,m“.l Improved Alr publication of these papers has the weekly clreulation
Fashion chart, M, Lw‘ubcfxrr. IPederne o 177,500 | Bhieep raek, 1), P, JONRRON. .. oiiviiarsnossrnnianrnes 17, ! Pump. Double neting, and warran 1o g" boen as largo as at the present time.
Faocet, 3. 0, Waddell............. 3 - 177,440 | Bheet metal pipe fotnt, J. C. Stanton, . oo AT1, 80 ;';;0_'.;‘;-“- 133 feet, In ano minite, up 10 pounds | Tho aotual twsus of the SOIENTIFIC m“&:
;uut. -.l-t:u'“n: .::n;by.n"' SRR A 177,508 ::m:!fu:rnlln:. r-'n:_n—::....‘ :'1:: wnwm.. J"m".,,. ,.. . Thiiadelphia, Pa. ::.:o&n wook, l:-:‘:t ll: acu::wc AM
enen-bulld) mack jutter fastener, rooks. .. R Y e > o = TILEMENT 000
Fence post, A. Vatlor........... Stphon, mud, L. KIBE. ....oovviiiiein 177,553 » elreulation, 02,300 overy week.
e post, T . TOREMON. ..........r. v eors Skate, partor, C. W, Salades 177,90, } XA, VT A PATENT 1t anything s wanted in the mochameal line, adveriise
Fesion pont, G. W, Loonard............ Ve hvs 177,000 | Kiate, W. J, MODIROMIETY. . covvnrinnrerencnrnrecenss 177,509 O L D R O L L E D for It in the SCIENTIFIO AMERICAN,
::n awperatas. :m;m & TUrabull.........o0rsses 177490 | Brow plow, A. L. BRUSIED (F).0essserersersssesisns 710 1t one "‘;l‘":“;‘.‘;x mm"" sell, advertlse In
rnpereen, 3. A, Fomeroy............. wiensrsss 177,808 | Boap, making, A. J. Woodworth dasviswanvewis ATHEN the SCIEN A
IS 108 P00l O, 1 W08 ..iovvvanriiinssinnn.e 171504 | Bospstone, ete., tool for sawing, P, H. Gatoey, ... 177,49 SHAF TII\IG 1fany one s exhibiting at the Centennial, tt will pay
Fork sod rake, . L. Gebbarde. sieresass V7,00 | Spectacie ense, J. Miser.. criiererersess 170,418 | The fect that ihis shafting has % per cent greater hem 1o advertise where they may bo found.
Fork. carviog. A. B North.......c.cconuuverirnrn, 177,58 | Spokes, throsting and Snishing, W, Gallaa..,.... 177,07 7‘",';",‘.‘,{'- - "'""“'l"f' and "‘" 6 gage, than Any For mates, seo the first mdmumﬂ
Furmace and bofier setting. T. It Dutws ........ 177,007 | Bprings, bending leaves of, W. M, Watson. .,..,.,. 177,469 | W T e LY Uhg SN pesmumtonss | popavi

Farsace, stoed heating, W, Swindell

ah s 177,400 | Keable sialls, ©, 1°, Thompeon., . ... sisesvsnnnres TI0.600 | G - GUrLING, and mmh}u'nll ‘{:"‘f“‘".; oot P ——
Furnaces, ate., hoating alr for botler, 1. Swindell 177,690 | Statr rod, W, T. Mersorenit (F), . covvivnremronreerere B0 “m :‘::um approved ll(y’st mr
Farnace hydrocsrbon tnjector, M. Boyaton....... 177,09 | Stamp hand, J. K. Krieg B iiaivets e IV 'r;mmmu, a..am M:,..‘,J."&“" Nn. m su”m Lot
Oalter, congress, C_ 1, Bigelow ., venes TT, 008 | Beoam trap, J, C, Gets R Y1750 T s Cunal 8 "‘,f I SOIEN-
Gnd and other plpes, A Strecker sinverrres 1T | Biench tesp draw serew, J. A Lowe (7)., A0 l"Mn;\ "‘”f'“‘"u| Ly “M“nfor “" Next to the SCIRNTIFIC wl“
G, waahiog and sbeorbing, E. Solvay....... 171,59 | frareoseope and graphoseope, J. Lod : 17 TIFIC AMERICAN SUFPLEMENT has

n G Yo .m (‘\un :
| Stone, making artifiesal, W. 30, Seatth.............. 177,59 | . lll-.m "a \an LING, Milwaukee, ﬁ'l oulation of Any paper of Mﬂm, :

7
Stave, hvdroearbon, A. I, Hutehiny, .. ... o 1T
| Stove pipe elbow blank maahine, J, 8, Lugg.... 173,600
stave pipe eibow maching, J. 8, Lagg. 17,6m | m{"l of will fortels

Gan lighting, slectrie, A, L. Bogart

Giste, satomatie, 5. R, Rmery. ..

Gate, Inrm, B Young...........

Glass muld, V. Disakiosop . ... .
Glassware, farming Joints In, D. C. Rigley
Glove fantening, V. G, Farnham

Glue, compousd for, J. N, Cralg

Giraln beader, Myars & Irwin ...,

Geate, fire place, T, Brown,

Hammer, B. A BY . coviiivniiinniinans
Harness attachment, A. K. Radolph

Barrvw sceding sttachment. W_J Covisgron
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BARGAINS IN MACHINERY

Wao olhr lhn lollﬁ':l:ﬂ lor m\lo. tho naw Mackines being

others belng second hand,

ACHINE ROOLS,
Plannnn 16 ft x“ n, nq.. #1005} 16 fr, xi1 In,, §900; 11 f¢,
m”.‘.". LX) u u\lln a4, ww 8 I s, Y,

lln. “ A8 in,
lo ln Tt.x1 ln .uw; TATHAI B TS a X
égu unﬁb,mnl (hm:"tluuar nod n.\lll:hlvll:' J‘ahlv::r; “l-
uﬂ). \ Co, n. Gear Outter A

Auchine, N. R Warnor @ Whiithey Voris u‘l|:l:‘llllll
ﬁ tkl)m‘l&lt‘ l)rlll.’ Ny w0 21 du, Vond
xm. l)rlll. 4 Y Ll Ao, Pona Uprlulu lmu. g
ool & Light Mach, Co, Upright spliner, wiis;
Uprtgh, !Iplluar. B0 Yowoer Pross, V., $200; TRt o,
S1B; 50X 10, Chuoking Lathe: with it roul, $415)
w LS I, Chuoking Latho, MR B0 I, Horton Uiek :
xmu (without Chuek, :.)L D3N, ML Mg Co. bolt Cullur
Wi ) urrl-a Miloa ' 10, smum lawmer, §46( 0 (L. 13

OX or Mlpo Lathe, $23,  Rack Geared s Culs

ung Kagine Lathe .'oompm«- wln -umx. barning 1 re,
mwn\m conters, N, A0 B L xm ., y 81,000
10X I, N, § 18 0. X080 10, 001 B0 TL % o1 \

2 0, Ol WU 16 1L, X2 In,, $005 10 1E, X% 1n.,
.\'.. ‘m 16 1L, a.'a n.. N, $50; 10 FEX8 In,, $un; m,
f.x3 ﬂ‘lll‘... SO 10 TLXH 10, , L L I T Y 0

wiexl m(cumnounu TORE Bdded Tor 814 o

B 1N In R R T TN PR E RO
NG B 6 fexit L Ay B0 LU TG XID T, B0 0
f.x1 lu.. $210; 610, x171n. uu xiu lu...lw. I, x
Blay §7 X0 Tn., $IT0 0 10NN 0, 81985 0 16 X1}
L., $108; 8 fOXIS In,, $40, .\m n‘mw-mlllllm 10 10, x84

AN x.o; b f1.x%0 ln uouble Bondod, go0; 16,
‘n nuded. uw, e x1d ., duumc Immml..”.lllfb'
n., $2155 5 1LXI8 (0., #0934 f6L,xUin,, N, $150
(wlll mnke it -crcw-culu for $ ndaitionil) | Speed or
Orill Lathes, 6 1o x12 fn,, 4\ !.J; O 1L, X1 In., g 61, X
Liin,, 83; Srxid o o 05 B TLAL 0,y #4073 T8, X9 11,
¢ Horton S~jawed 86 1. Univerul Chuck, $140; Wes-
cuu 8 d=Jawed 24 In. Chuck, V., $106; Wevcott A5 in, S~
.hwed Chuck, N,, $50; Wescott 12 1u, $-Jawed Chuck, N.,
‘ Jgpuuulnx Oven, SXYxW, $0; O Can, 4 foxd
-

PORTABLE AND STATIONARY EN-
GINES AND BOILERS
SO I, p. Statlonary horlzontal tugine o under. 14x48,
i, p. B, Bor, Kngine, 10x, iWn, p. aun
\Il). o hp., hor. uolh.l'. $1,000;
=80 1, . Locomotive Fire uox

Boflerﬁ. each B Lovomouve Fire Box Boll-
ers, each $3753 Nh . Locomotive £ire Box llullcr:.
euch W03 Lpright 80 b, p. Chubbuck Engine, 4—-‘un
C)llndcn. $1,060; 45 . p, hor, Boller, §i0; 3 —&0lt, p. -
tue Boflers, al ﬂ loug, each $425; 4, p. hor, Sta. En-
no, 1Wxd, $540; 4 h, ln. Upright ug!ue. X2, 37005 8
P l‘urublu huulnu. AX1N, $1,350; . Fortable Ku-
{ne, 12X15, $1,30; 8 b, p, Sta. bor, l-.munn,.lzxu $6255
n p. Yortable hugluc 18X18, $1,50; 3B h, p Sta, hor.
1luu. nod 3L, p L,pn.;m BullLr, W3 425 h. p. Por-
¢ Enginoes, $1 B ) B0, &sau._.n . Sta. hor,
.,-xn no, Sx&, Hhp. b(n hor. Kngine, wxzu $1,100;
h, p. U||r uhl. uolleru. FIHN, $225: 18 . l'urubh.
.Enulnu. UX1Y, B 16 b p. Portable l-.nxlm- 9x12, $H0
O h. p. Sta, lwr. Engine, 603 16 b, p. Hor, l‘urublu
Holler, 12 h. p. Sta. Upright Engine, lud 16 b, p, hor,
loruhlc.low 12 L. p. Sta. hor. Engine, 73x14, $2u; 12
h. p. Portable Kngine, X1y, $43;5h. p. Portable l-.uglm'
triucks and wll sttachments 1or threshing, $560; % h,
Sta. hor, hnulncnnduprlshtuoner 80 5h, p. Uprlglu
Bullcr. $18, 7 . Hot Alr or Caloric !-.nglne. Ny solo;
7 L l'onuhle Engine, with hulsung attschimnent, 4803
6h. p. Portable Engine, ; p. Sta. hor. Engine,
a ¢x10, $1t0; Sh. p. uprlbm l-.n;.luc and Boller, with lot
sha! uuu. &C., #H; 5 h. p. Root Sectionnl Safoty
Uulur. §i5; Sh.p. Roucroruoh\lr Engine, $235; 1% h,p,
Portable l-.uglno. N, $185; 1 p. Sta. hor, Engine sud
Boller, $20; 3 h. p. Sta. nor Uollur. $705 I8 In. Steam
Whistle, N., ¥ (can be hear @ miles); 12 in. Steam
Whistle, V., &'su. 8in, Steam Whistle, ., 20,

POBTABLE ENGINES AND CIROU-
AR SAW MILLS

. P, Pomble l-.nglue 45 1t, Circular Saw M1, Set

\\'orkn. 140 ft. heavy Drive Boita, 2 large Sawa, Shaft-

fog, Pulleys, &c., $2,150; 16 b, p. Fortable l.nxuu- o7 1.

Cir, Saw Mill, Ser Works, 2 Iarge Saws and Arbors, ali
belting, ete., N. 19,

CIRCULAR SAWS,

ﬂls TDus.llog“bn\? 6 and :‘zzurgu. a‘l'w 49 In, Hoe In-

serted Toot w, T gauge, 5 10, Emerson Inserted

Tooth Saw, 5 and T KauKe, $50; 246 10, Sawe, 5 and 1

gauge, each £35,
SAW MILL AND WOOD WORKING
MACHAINERY.

0 ft. Circular Saw MIIL, set works, saw, belting, cte.,
$375; W\ 1t (,lrculur Saw Mill, set works, saw, belting,
ete., $950; 2 innl Sct Works, V., each, $30; Up and
Down Saw Mill, ft., and 224 ln wuu.r wheols,
£300; 11210, ¥ in. Log;.lug Chain, 5c. Ib.; 450 ft.9¢ in.
Chain, 43gc. 1. ; 80 ft. Chain, Links 2 m long, Tor elevit-
ing shavings, ete., 66, 1h. ; 3 2 pair Car Wheels, $17; Brown
Frost Logali)og + 8 Shingle Mills and Jointe rH, $155,

xcelsfor Machines, V., uch. $210; 16 ft.
uoublc Board Edger, $30; 16 ft. hdgtr.
Machine, $185: 4 uObb n Lathes, $50 en
Bed Planer, ;2 In. Rotary Hcd Planor, $340; 4
in, Rotary Bed Pluue N., $35; % In, l(umr) m-a
Planer, $200; 26 in. k{omryu‘.dllum-r. $150; 2 1o, Rotary
Bed Planer, V., Sl‘.i i No, 8 Woodworth Planer and
Matcher, Blh $1,000; No, 8 Woodworth P lulu'r nnd
Mateher, Wllhvrb) Hogg & I(luhnnllun §
Woodworth Planer and Matcher, Bull's,
Woodworth Pluner and \Inulwr. Ba
Woodworth Flaner, Ball's, V., ®
Planer and Mateher, Ball's, N,
Planer, Richardson Merinm & Cc
Meoriam & Co luner, $140; 22

1403 22 In, Woodworth Flaner,
'lnm-r, $0: M In. Sta, Bed Planer, 16 In, Power
Matchor,8225; 14 in, Power Muteher, HJ) n f:n Buzz l'Innvr,
$id; Gray & Woods Combination llnlll r, 12 1t.x34 In.,
00 Danlels' Planor, 40 ft,x24 in, $195; Danfels’ llmwr
5 fO.x2d in., $190; Danfels’ Planer, 22 ft, x 80 in. o §200;
Danlels' Planors, 8t x 34 In., 8150, and $1%0; No, lv
Davis Dovetaller, $180; Sash Dovetaller, Qm. Andrews
Box Board Sawling Machine, 42 In A Box Board
Matoher and Edger, $70; Box Bog o, Y., 6 2
'mlnu( ut-olf Saw Frames, §2 cacl Sawing mul
Planing Machines, Equalizing Saw, St .lulnh'ru Clowe
Heaters, Windlasses, Trussing “IN"I'IHI, Barrol Lnl!u-u
Heading Machine, Cooperage tools eta,, for tight Ilurn-ln.
sation; Iron Frame Blanchard Spoke
shardson, Merlom & Co,, Ax Handle nml
$l0g 0 )llmlor Btave Sawing Mach 11x19,

Stave Sawiog Machine, 11x15, L Y
W Lol r, lek & Co., Endless tread )I P, W l;()'i Saw
ing B 33 C ululuu I, p., one ortwo huryu s $585: 3 Va-
rie l) 701-1: sre, $155, $165, and $110; 3 8ide Monltor \lnldlr
Balls . $525; 4 Side \lnul(nr Molder, Balls, V. 2
Leed nlda \!uhh r, $020: No. 2 Rogers 8 side Molde ‘.
Large size, 8 slde Iron F unn-- Molder, Bally, &, , $360; Sash
Molder, Balls, &,, $1%; Small size Sash Molder, Balls, 4\

;3 aide ~unrnml Illuul Bticker, $140; hunh Molding \h\_

$00; Bash and Biind Sticker, $1
50:No. 2 Smith Mortise

Gung Lathe
20 In, Kotary

N, ¥
in, Excelslor
.2 \\ond\nulh

l'ulnr)’ ll.-d 1Y

Frices upon u}npl
Lathe, l‘.l”
i

. 4 Rogers Mor-
$185; I oot Mortiser, Balls,
nith Tenoner. $175; No. 4 Ball & Co Iunm ry
3 Tenoner, K. M, & Co., g140; No L B80S Ten-
oner, : Wood frame Tenoner, $40; llull Blind Siat
Tenoner, N., #0; Ball Doriog Muc llllu, N., $30; Band
Baw Machine $185; Seroll Saw, N., # \\lluh( se rull
Saw, Ball, $70¢ Moore's Seroll Saw, #4650 m-..r scroll 8
$£45; Jig Baw, $90; Iron fram Hnllwuy Cut-off Saw,
$; Double Cut-ofr Saw, ¥ in. Cat-off Saw, £30;
2R, M. & Co,, Splting Saw 33 w uurll n rmuu
Saw Beneh Arbor and Saw
#15; Wood frame Out-olf Saw lh ne I:,Q 23 ; llund Fower
ohine, Boring, Planing, 8croll and ( freular Bawing, N,
1y Pattarn Maker's Lathe, 20 ft, x 17 in,, $110; 24 In,
Yood Lathe, ¥, $9¢ 20 o, Wood Lathe, A, $57; Speed
Drill or Wood Lathe, 7 Je.x 1Win. $ hml and Tall
Btock for Wa he o,
T, x 17 In,,
Dowol Muaehi
Bind Stile B
Borer, Groovl
ing \l»u Il

Im'lnuml Bits, N, cuoch § |

N woli, #1605 Machine l.u W lllnw \lu oher
Arbor and Stand, $46; Emory
 now Steel Saw .\r yors, each,
A, ond

wry
$10; ¢

Cutters, J ¢
Arbor and & Whi
| IV H unnuhmn-".
COTTON, WOl AND WASNTHE A=
(IIIVI"C\,.\I'\‘ s WEACIHEINKN, &0,
Completo outnt for s Wasts MU fneludin 'II|| Water
Wheel, 6 b, p. Boller, &o,, §50 (full particulnes on I
W ie lHunl 1 Flovcing Mae lnlm Mw Extractor, $§0;
&Iumln e, B0 Waste Whoel, #25; 2 luru Waste Hoxen,
L1 ll x4 1o, x30 {n 5 wpeh §01 Smanll Crane or Liftng M-
$10; Mo, ) Card (doublo, Cyl, & (o, x341n,, $125
N Card (donble), Cyl, & In,, #100; No, 8§ Card (dou-
ble), Cyl, 8 in,, Q,», Plekor, 8 in.x21 In,., $25; Cloth
Shearor, A0 shoota Press lu;nv, 21580, $41 Hrass
Plates, 10x 000 Lbs,, #4971 Vross Berew, 8 ft.xd In., and
Bar, 61t., #4; 0 ) tninher Gards, with rn!rrull food u|'uru||n
v.urL« rauml.-ulpp- e, cach #1t al G Mae hlln and Daller,
N., W: Uloth Bewing Maehine, N, 807 0 Pepper Lok~
ar, $100 ench; 8 Alken L ™, ohehi 8 Alken
Footers, it each; 4 Popper Footors, cach nn 18 Man:
hattan Sowing Machines, each ¥

BLOW tS AND K ANN,
No, 7 8turtevant Blower and Hot Blast Apparatus, $400,

-

FIRE ENGI KN, ﬂ‘l‘l' A I‘U"ll"l, &o,
ll"lrul 'Llnu Amonkeng Monlll Fire Engine Rotary Punp,
Q05 2 Hand Fire Boglues (“Illlllllllllllli. with 2 Hose
,lrl’lluu! TOF Mg, M5 mmh. Amerionn Portable ¥Fire
hlun‘(ululmn, $18 enoh T Buthorland Steam Pump,
\ry Hr« I'um b N ll*-. Balance Whoeel Steam
umpu l|url||-u,(ucl- 20 Rize B,
Knowlos Mump, ‘I({- No. 2
ll.-5 2 No, 2 Knowles l‘unu-n. cuch
) Ilulh-r Foed Pumps, #1530,
) & No, 1 Selden qulp
De rrhl(. @ ft. mast, 62 16, boom, $400;
Coppur Kettlos, oach &I»- 425 gull, Copper

l]l
n|n O&J No,
Vright Iump. 4\..
1M; No. 2
nnwh'l 1" ulllp
most now Stow
A0yl
Kottlo, fax

-

GIRIST MILL MACHINERY,
0 1o, llllrrhmn Portable M1II, $290; % (o, Ilurrlnun \Illl
(Vs Bl W {o. Harrison Mill (hedoyy, N., 1250 12 {
Inrrl-nn MIll, ., $70: Ono run Feod Stonos, 43¢ 1t , § al
Curb, Hopper, llumu-r Frame, and Hc-\ulur, h-« Addi-

tonal,

All complete w :s A l ng, Couplings, () 1 &
6L, Blake Whooel, $575; 0 ft. W \llu.t‘:; “‘I::P:I L2 nl X
Dinke W lml'll ll'Kn 3 feet Whitney ™ Wheol
Whool, $13% Cottrell & Babeook Water Wheel I!A'
Rood ax now, lu

uulmlnl.

No. X. P, K. Dofert ity o
« Dederie orpetunl Hay Ball Pre
$520; No. 2 Ingersoll & l)uuuhrglly Hay linyHu: Il:'("u n&::
Bars, e BON FULLEXS, &
8 0 urc\rv and balanced: 91t x% Ip,,
te. por 1b, ; 86x2), Ao 6‘?( X0 ln uqc 1, .;llll:lh,

40, 1b. 5" x12 .\. b Q. n

de. .'- R y '.;c' L 4l-mu Ao b ' P “"i"'
4 ndvr lull- N

3!21 ll() —ZJAIU. l'lch $53—all complote, lo( or 4 Iln‘

Cant Tron | Plpe, S¢

" Send nlnmp ror our printed st No. 6, fully do
scriblng the above machines and wman he ¢
Just what you want, and where )u‘u -:: l)hl(:‘ it zu“‘
S. C. FORSAITH & <O,
Machinists & General Machine Donlors,

_"[nncheutor, N. .,

N ANUFACTURERS AND PATE ENTEES hay-
ng useful articles, sultable for the Hard .
and desiring afd to manufacture and lnlrudl‘u‘:n(rlnco‘x;::!g
address P, "RATT, caro Frarr & Co., Buftalo, N.Y.
smallnum;-lc- may besent, same Lo be roturned if dv-lrml

I'I(‘HERBY{RUGU & RICHARDSON, Mun-
ufactures of Woodworth Planin I

and Grooving Maohines, Dantol's l‘lmwr‘:. mé}.'ﬂ:i'-'('.'.’. .
Patent Improved Tenon Machines, Murll-lnu Mould-
:‘;l . ;nd ! "r-h“lw ;j':l‘:lllli)l‘l. and 'Wood-Working Ma-
B @ gencrally, 3 Sallsbury Street, W Lo

(Shop formerly oecupled h;yll I‘l:\f.l. unulu‘. s

L, B, WITHEKDY , G, NUGO, l.l IIIC"AIII)M)X.

Scientific Aumerican,

Ux'l A M

FIRET lI(I/l

P U

JIMOIRE, HOSTON,

Houth Norwalk,

K
lu'm». aud Bolt Ende of every deseription made
der. Hend for Clirenlar, Cineinnatl, Ohlo,

FRICTION GLUTCHES

<70 AND
VOLNEY W.MASON &C0.PRO

J ANTED-Some resp

to magufacturs my A7
LUBRICATOR on Hoyaltys or will sell a half inte
In ontirely roltable, stinple, and durable, The le
generatod by a journal will cause th
slrod, and sound an slarm, If necossary, The
:Inn nlso be appliod to \nll ?ul purpe
ross

siblo llruuu F¢

|- nllwr Uso

R ILLONTRATED

URANDEST offor ovor made 1o CANY
OUE Rddross on postal cand for clreulars, terme, ote

Addruss CHAY. CLUCAS & 4« arren St New

LLS, 51 Cortland: 6t oW

M \Lllh\ lb'l‘S’ T0O0

Reduced Prices.

. LE COUNT, wulh Norwalk,

— —— ——

ELEVATORS.

heoocont Stamps L spectmen n.l ¥ .-l‘tquv 1o destred

l“U" ALL Kl\l);l()l MACHINERY -/ \VQ)' to

VIENNA, PAILIS, NEW YORK, |
Bend forelre ulull-"ll reoont luummwl {mprovements,

ENORWALK TRON WORKS,
Conn, ‘

M, MAYO'S PATENT BOLT CUTTEIL

o or

v

V..l

wandor

rest.
ust hent

oll to fNow us de-

TYNE, Iteno, \null_:

El

To Fhlla (also admits W Con

I lmnunwﬂnllowt‘.
ofUtah, This comen withinths
gvup of svery A9 NT or

tonnlal Orounds ) and mturs,

K orast

KEXLY, In
Additton 1o the regular commisions pald. Certainly t'o

Berd
ot

\'nr:.

Yor

nt's Patent

LS.

Sot Iron Dogs, ¥ to?In 0
. - - % g 'w
,;‘..' 2 "

RS U8 o S AR A g 4 G UV Ry 6 T 0% CPRATSSe 0

Iron a \(tel("llmpﬂ Die Do g, Clamp Do Iee hm]’n.

| 55 unn Ing Mandrels, &c send for latest Price List to

Coan,

L NNTTH BORART, Pradded,

For } Tap

paper, and on any press where type
Owr Plates are now wsed Py ¢

SEND S8TAMP FO

REMOVED May 1st, 1876, from 62 COURT]

USTRATED CIRCULAR.

pftrdnd we guarantee them to print perfectly clean and sharp, on wet or dry
Electrotypes or Stereotypes can be made from them ia the wial way,

I publishors and manufacturers in overy state in the Untom
Please say where you saw this.

P. BLAISDELL & CO.,

Worcesten Maoss.,

Manufacturers of the Blalsdell Patent Uprighe Dril d
other first-olass Machiniat® s Tools,

° ‘
OO wmm

Small Tools of all Kinds; also GEAR WHEELS, parts
of MODELS, and mater faln of all kinds. (unlmzu of

Bmall l,unmn Engines, Slide Reats, eto, Cataloguos free,
GOODNOW & WIGHTAAN, % Cornhill, Bostan, Mass.

STEAM ENGINES FOR SALE.

1 offor the following very superior Todd & l(nm'rly En«
glnes for sale ot greatly reduced »rh ent One 18x8, one
HXIA (sawmill), one 12x14, one 11x% l ono 10X, one Ux30,
one 7x16, one Sx10 on Inu-, one Exid .|\ur|nl)h' one le'\.
double Imh-llnu ull Nrat elass and entirely new. Also
various sizes and kinds of Bollers, | will’ also furnish
spocifications and exthmates for all Kinds of ropeand bag-
ging machinery. Hond for descriptive olreularand price,

Addross 'ODD,

10 Barclay St., Now \ ork yor I ate rmon, N.oJ,

Practical Fand-Books
For Engineers, Machinists, &o.
FULLY JLLUSTRATED,

Rnpvr.-n\ Cntechism of
Condo n«InE Steam Kogine
18mo., tucks i.ll( edyo. .
Roper.—Handbook of
tacks, glit S
Ropor.—1 0
12mo., tucks, glit ed

JUST PUBLISHED.

Roper’'s Hand-Book

OF MODERN

STEAM FIR'E ENGINES

High Pressure, or !
hilrd odition D

k !
or |n|lllinl|l‘cl ln this country,

Troutwine,~A Now NMethod of U aloulnting the
Cuble Contents of Excavations and Embankments, Ten
Htwol Plates, Fifth edition, revised, 8vo,, $
Tranewine.~The Field Practiee ot 1,
Ofrenlar Curves for Hallroads,  Ninth editl
19mo., tuek.. : 2.0
Trautwine's Civil Engineer's Poc lcet ook, 1o,
O pAgON, MOrooco, tuokas, ulll uclxc Ihird edition,
rovived .., Veasny on ,_A'vnll

*.* Any of the ahove unrrnnvm by mall, prepald, upon

rnn it of the price,
axton, Rem (tl" ﬂolﬂnger,
vot

o, 62 \hu
'HILADELPHIA,

{OMPRESSED AIR MOTIVE POWER.—For

V) mr(lrullruu{lln' most rocent »r-ulcn sond 20 conts
fOF BUTENTIFIC AMERICAN SUPPLEMENT, Nos. 1
nod 2, u»n(nlnluu '. engravings of tho ‘' Compressod

Driven or Tube W

Water, WM. D, ANDREWS & BRO.,

MANF'G
Time Detector, capable of acourately contro
motion of & wiate shman or patrolman at the diffe
tions of his beat. Send fur ( froular,

J. E. BUERK, P. O, Box 979, llonlnn.

N, B.=Thoe sult ngainst Imhaouser & Co., of N
was deelded In my favor, June 10, 1874,
have been commencediagainat Imhacuser & C

Pat'd Oct, %, "7,
clookn (nrrlnulnx on my Patent, w
clluu 1o law.

l‘Ll-Zl"l‘Nl(‘
Telog Joat s, Hatt'seto, TaL SUrPLY Co..Cleve

RON PLANING MACHINES A SPECIALTY,
¢ WHITCOMB & CO,,

o, Inllwlrlminlll) Terms & OUT

nny requived sz, Also, an
Brox K for Hoat llu\ for Coxon
Addross BLAKE USHE

IOt
sw Haven,

Maduson Co,,

\IlN\ PACTUNENSN OF

Eaton

Amlulluu) I

- Ing, &o,
£ Clroulars sent on application,

100 f e n-'-l man of A\l

wants to read thelr Hycsat this Contenolal season
Wanted,

Nir ' Locomotives now fn use (o 8t, Gothard Tunnel
Works, with dimenstons, ete,

also, Everybody hu(
yoar, Sond for elrenlur, I, W,
delphia, Pa,, and Chicago, |

KR & CO.,

SPARE THE CROTON & SAVE THE COST.

ells

furnlahed to large consumers of Croton and Ridgewood
14 WaterSt, N Y,
wlmum(rol lhc pulunl fnrureq-u L} .\mcrlmn Driven Well,

l\"'()ll'l‘:\N'I‘ FORALL CORPORATIONS AND
CONCERNS. —~Buerk's Watchman's

Iing the
rent sta-

1lmu-
York

rm oodings

for ll‘rl

Ing, contrary to the order of the Court, and l‘-p\\hlll) the
olook with o serfes of springs In the cover, and marked
Persons mlm'( these, or any othey

Il he dealt with neccs

1oy SMALL \lll LE U MAC lll\l‘ h(‘l.l‘.“'\ mmlo
to order, Samplesand price st sont froe. (w
Conris M'r'a Co., West Brattieboro, Vt,

BURGLAR ALARMS, Hotel and House
4 Aununrmlurn,( all Dalls, hlmlllllu{ Apparatus, Chean

land, O,

M'f'rs, Worcoster, Mass,

HAFJ A WEEK to Agenta, Old & \mmg \Inh- & Fo-

I'T FREK,

Addross P, O, VICKERY & €O, Augnnu. Me.

BLAKE'S PATENT
Stone and Ore Breaker

Crustoes il hard and Brittle Substances to

Y klllllu(
ll‘l(. &0

Conn,

WO00D, TABER & MORSE,

STEAM ENGINES,

Portable, Statlonary,

and Agricultural,
lluu-llmlnlnuu‘ln“hnp- Print
Milla, Mines, and on

ortirain

Throshing, Food Cooking for
stook, Cotton Ginning, Haw-

CENTENNIAL
BOOK OF BIOGRAPHY
The glory of Amories s hor uregwﬁg‘bmly

“n
Agronts sefling histories should sell thin fmo!
1! le wn sl Auccom of the

il

REV.ERSIBLE
"'HOISTING ENGINE

FOR ALL PURPOSES.
W™ Cheap, simple, durable, and effective, .I.\
LIDGEEWOOD M'F'G'CO., 106 Pear) £ ¥

F. & JOHN DARNES,
o Manufactareraof Barnes'
Patent FOOT-POWER MAC mw,
RY, SCROLLBAWE, LATHES, CTR-
CULARE BAWS. Ete.
Slding 12, Location, B %, &1
only foot power mnrmm-ry -Iumu!
dead centers, $1.%0 to 32000 per
)t ar made usiog these machines,

Bend for ILLUSTRATED
4\ l‘z\l,()':l E.
ROCKFORD,
v.l‘.\.yn,sr.o cov \TY ILL. 2

\[,\l Hl\'l‘l(Y UF "ll”l(f)\'?h R’\'YI.K\ FOR
making Nl“\(”l‘h. HEADING, and STAVES;

Alko GUAGE LA 8 for TUMNING HANDLES. Sole
makers of Laws I'n( "Buingle and Heading ‘cilnx Ma-
chine. Addross }Vul:& CO., Lockport, N. ¥.

Rl[)()l-"u FOOD yox INFANTS & [NVALIDS la the -ur.dr
ard greparation of its kind In England and America.
addreas TH}. hl”.

UNCHING A
nnop PRESSES. mx.’;‘fr‘:z;’; i e

SHAFTS PULLEYS HANGERS
COUPLINGS ETC.

In Stock, and for Sale by

WILLIAM SELLERS & CO.,
Phlladelphis, and 79 Liberty St., New York.
Price lists and pamphlets on spplication.

DVERTISERS DESIRING 10 REACH Coux-
i TRY readers can do 3o in the chea; and best mant
ner by using one or more seéctions of Kelloge™s Grea-
Newspaper Lists and State Divisions. Good medium for
Patentees. }or llastrated catalogue and colored muar,
address A. N. KELLOGG, ﬁlu:bon $t., Chicago, 111

N. F. BURNHAM'S

1874 TURBINE

Water Wheel

Has DISPLACED hundreds of other
Turbines, but HAS NEVER BEEN 1

SELF D!SPLACED Pamphlet Free.
Burnham, Yo;k Pa.

Fl:f the Best s r

PATENT

- -
Planing and Matching
A. WOOD® s.\lA(.dl.\E Co., ‘91 leeﬂy \L. NoXa

SAFETY HOISTING
No. 348 BRO.\DW.51 SEW YOER
Agency. A.Aller,i6 Liberty 5S¢, N. Y
EXGINES AXD BOILERS,

and Molding Machines, Gray aod Wood's Planers, Self-
3 gcud for Clrculars 2 High « Boston.
Machinery.
NIAGARA STEAM PUMP
Norman Hubbard,
Pulleys, Shating,and Hangers

g!lln: Saw Arbors, and other wood-working machinery
BROQ. & C0.
93 to % Pearl St., Brookiyn. N Y.
SoLE MAXTFACTURER,
a Speciaity.

N o We will start you in a Susiness Yoo
can make $50 a week witnout capital

M O N EY f‘:gaz'mn'mtgg table for elther sc‘x

y Co., %1 Bovrcr\'.

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
nd for (atnlopuc. DAVID W. POND, Successar to
LUCIUS W. ND, Worcester, \Imm.

DO YOQU »Male or Female. Send your ad-

dress and get something that will bring
WANT ou in nongm!r;y over $150 a month sure.

MONEY \ls:(:%:’t;{u Union, 178 Greenwlel St.,

The HOADLEY
PORTABLE STEAM ENGINE.

WITH AUTDMATICAL CUT-0FF REGULATOR
ND BALANCED VALVE.
THE BEST.QMDST ECONOMICAL ENGINE MADE
END FOR CLRCULAR
Tth.C.HUﬂDlEY C0. LAWRENCE, MASS.
STATE WHERE YOU SAW THIS.

p 0k per day at home. Samples worth §1
$5 to $20 free. Si1INsOX & Co..!‘onlug._&a_.

an HOW MADE 1IN
10 HOURS Ircm

VINEG

Clder, Wine, \h»lmu or Sorghuin aeithout uaing druy,. .
Address, \prinwth 14, .‘]ﬂ:-‘ \ume 1\uwr

RSPEC‘ALT
PUMPS,
ST %\rfm Bn' ERFXSVE:‘ Q.
% Gc

W, gz LUSTRA

COPE g ma XWELLMF

1}

AT l-\T DOUBLE ECCENTR l( CORNICE lll(Aa.L
Manufuctured by THOMAS & ROBINSON, Cinc.
Send for (8 r\‘ulnn

I'Itﬂl'()w\l.s FOR THE PUR 'llA‘E !)R (‘0\-

RUCTION OF A STEAME
DEFOT QUARTERMASTRR'S Ull’l(l‘
Hov -m\ SyrEer, Cor, GREXNE,
NEW Yours Ciry, May 12, 1876,

\W‘\IHU PROPOSALS, In triplcate, -ub]ccl to the

usual conditions, will bo recelved at this ofiee ubtil

12 o'elock, noon, on Juue 19th, 157, ar which time and

place they will be opened o presence of bidders, for the

wireliase or construction of a Steamer for use of the
irdnance Department in New Y ork Harhor.

Tho Governmnent reserves the right to reject any or alt
proposais,

|,uuL pmp.ualn specineations, and full Information as
(w the manner of bl ding, conditions to he observed by
bidders, and terms of contraet and payment, will be fur-
nislied on applteation to this office,

Envyelopos mnulnln‘ ropomh should be marked,
** Proposals lor the Purchaso or Construction of &
Steamor,** nu addressed to tho Depot Quartermaster,
New York City,

RUFUS INGALLS, Col, and Asat. Q M. Oenl

LADIES ik R SR G TV

$100 ..‘.'.‘L"ﬁs'f-ﬁ%p‘:#‘;{$l 10l

urlog the past few monuu. nndnr our lmv& ﬁl“ﬂl

of open( ng In STO0Ks, 's
tion sent on application, lIB
and Brokers, & Hroadway, ort.

|
l
:

e e e



Advertisements,
PR s e ettt $1:00.5 .

m ¥ Aot advertisencents af the same rale
orr Bae, by ml. ar the letter press.  Ad
pertinnmente must b pecvived at publication ofice av
sarly o« Fraluy morhing 1o oppear in next (sve

-. lllalll Jl"lol
nu. lolu-uo ,nd k.",n Hiardware snd Ma-

Mo ta 5 -a Queen Victoria St.,
Em\bm E, 1 .lLyun.nu-

Portland and Keene's Cement,

A don \llnuhelmv-r- Yor sale by
RESHUE hﬂ”‘ 55 Heokman 5t,, New York
'l‘nnlu mn (‘emen\ furnishod for 25 conta

AStone Channeling
oRr
Quarrying Machine,

WARDWBLI. PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER C0., RUTLAND, VT.
SOLE PROPIIETORS AND MANUFACTURERS,

[ESTABLISHED 1846.]

Mum & Co.'s Patent Offices.

The Oldest Agency for Soliciting Patents In the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS bLave been secured through this
sgency, st howe and abroad, than through any other In
the world.

They y ua thelr assl a corps of the most ex-
perienced men as examiners, specification writers, and
draftaumen that can befound, many of whom bave been
selected from the ranks of the Patent Office,

SIXTY THOUSAND inventors have avalled them-
pely unn & Co.'s services in examining thelr {n-
yen, d procuring thelr patents,

& CO., In connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventors, prepare drawings, spoe-

flcations, and ssal d to filing lons
o the Patent Office, paying the government fees, snd
walch each case step by atep while pending before the ex-
aminer. This s done through thelr branch offiee, corner
F and 7th streets, Washington. They slao prepare and
file caveats, procure deslgn patents, trademarks, and re-
fssucs, attend to rejected cases (prepared by the lnventor
or other attorneys), procure copyrights, attend to Intor-
ferences, give written opinions on matters of infringe-
ment, furnish coples of patents, and, In fact, sttend to
every branch of patent busioess both in this and in for-
elgn countries,

A speclal notlee fs made in the BCIENTIFIC AMERI-
CAXN of all Investions patented through this agency,with
the name and resldence of the patentoc, FPatents are of-
ten sold, In part or whole, to persons attrseted (o the In-
vention by such notlce.

Patents obtalned In Canada, Eogland, France,Belgium,
Germany, Rosmis, Prusda, Spain, Portugal, the British
Colonles, and all other countries where patents are
gmnted, st prices greatly reduced from former rates,
Bend for pamphlet pertaining specially Lo forelgn patents,
which states the cost,time granted,and the requirements
for esch country,

Coples of Patents.

FPersons desiring any patent tsaued from 15% to Novem-
ber®, 1847, can bo supplied with oficlal coples at res-
sonable cost, the price depending upon the extent of
drawings and leagth of specifications,

Any patent fsucd since November 27, 1507, at whioh
time Qu Patent Office commenced printing the drawings
and m«mulium. may be had by remitting to this of-
fioe §1.

A copy of the elalms of any patent lassued sioce 1556 will
be farnlshed for 91,

When orderiog coples, please to remit for the same as
sbove, sud state name of patentoe, title of invention,
and dste of patent,

A pamphiet containlog the laws and full directions for
obtalulng United States patents sent free. A hand-
somely bound Reference Book, gL edges, contalns 180
pages and many engravings and tables important to every
patentee snd mechanic, and i & usefyl handbook of ref-
erence for everybody. Price 28 cents, matled free.

Addrem
MUKNN & 00,
Fublishiors SCIENTIVIC A)” RICAN,

37 Park Itow, N, Y,
Braxou Orrios—Lorner ¥ aud 7tk Bireots, Wash-

pgten, D. C

.
1

Scientific

,j%)\mr.rimn.

[JUNE 1876.
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BT | KVER
DAMPER AND LEVE
HEO ULATONS BST OAGE COOKS,

MURRILL & KEIZER, 44 Holllday St,, Balt,

COVERING

WITH Y AIRSPACE
Saves 10 W0 ’llwrn‘nl CHALMERS SPEXNCK VO,
Foot B.oth st N, Y. ;180 N, nd M., 8t Louis, Mo

RON BRIDGE BUILDING-A

seription, with dimensions, 'nvlln&-lv--ln
respectives of Glrand Avenue Pridge, |n|vlg
tmn foundations of plers, Ten rnxr.nln
oun Contained In Nos, l. 4, and 4 of ;
AMERIOAN HUPFLEMENT, 10 oonta por |'u|l).
had at this oMee, and of all nOWK agONLA,

To Roofers, Builders, & Property Owners,

de-
» and
s
o

complete

FIvic
To be

P, 0. Dox T84
A

A complete Roofing for por square, durable, e80s

nomical, and fireproof. Send for Samples and Clreulars

EHM \I(Tl.\. General Roofing Materials,

0 Malden | nlu

and % Liberty St., N.

1 OGERS' TANNATE OF SODA BOILER
SCALE PREVENTIVE
JOS. G. ROGERS & CO,, Madison, Ind.
(r Send for book en Noller Incrastation,
~ FOR LEASE,

At South Chieago, I, n Shop 100x# foet, 2 -mrlu.
¥ Inoh concrete nnlln. Cogine, Roller, ﬂlmﬂlng &o
Frame Store Houso, $x0, 2 comfortablo I)m-lllnun nnul
Diacksmith's Shop, a1l on fot 194 feot by 180 feet, nppmllr
!\rlm' pal Depot in center of the town, six miles South of

Micago. Advantages for mnnufnrlunlu unequaled by
any town In the West, Five Trunk Hallroads and Lake
pavigation, Largest Lumbermarket known at this polnt,
More :mund nd olning can be leased If wanted, Addross

W lDlLLf\bﬂA\l l.uulnllk hy anur
GEO.W.READ & co.,
STEAM DAND SAW
AND VENEER CUTTING MILL,

1% to 20 LEWIS ST., foot 5th and 6th Sts., E. R., N. Y.
Always on band, FULL STOCK of SEASONED
‘ood Lumb
Hard-Wood Lumber
AND CHOICE FIGURED VENEERS.
The LARGEST STOCK ! The GREATEST
VARIETY ! The Lowest Prices !
¥ Enclose hump for Catalogue and Price-List.
61'0"- by mal mmpuy and mummy u«-uu.-d
Reverse Motion
FPancling, Variet
Vloullllnz

cuts Panels o’
design or

style of mouid la
the solid wood
with neatness
and dispatch. Is
first class

stufls. Simpl

§" Send for Pamphlet and
g Stmplc of work
ﬁm\ ed Soltd Steel Cutters for
tll Inds of Varlety Mouldors
g\yll:;;‘ to order, and warranted
B. C. MACIIINBRY Co,,
Bt Battle Creek, Mich,

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off En
Pateut Tubular und Flue Botlers, Flaln Siide
tlonary, Holsting, and Portable ﬁn Ines,

ne, Lowae's
Valve 8ta.
llollrrn of ull

kinds. 'Steam Pumps, Bllll ucurlnu Shafting, &c., Sk
Tow Oakum, Baggin, 0 y d
NPy “ﬁ ﬁn 1o, Flax,and Hemp Magblners!

on Manufacturin
1st's Tools, for Judson's Goyernom an
‘uuncpm Mluwer-, and Differential
WAREROOMS
WORKS, PATE

Co.'s Maohin-
AT
ulle 0C
S LIBERTY STREET, NE »
HSON, NEW JEHSEY, e

Niagara
SteamPumpWorks

EsTAnLisned 18%,

CHARLES . HARDICK,
No.23 Adamas Streeot,
BICO(DKI YN, h. Y.

OGARDUh' PATH\T UNIVERSAL LCLEN-
TRIC MILLS—For grinding Bones Orcl.Snud‘ Old
Urucibles, Fire Olay, Guanos, Ol Oake, Feed, Corn,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, ‘Roota,
flcn' Coffen, Cocosnuf, Flaxweod, AsDestos, Mica,
. and whatever cannot be ground by other mills.
Alm for Palnts, Printers' Inks, Paste Blacking, ecto,
JOHUN W. THOMBON, successor to JAMES BOGAR-
DUB, corner of White and Elm Sta,, New \ork

l OW TO MAKE SPIRAL HI'IHNGB By

Joshius ose, With threo engravings of the tools,
which are caslly made, and complote smm leal dlru:llunl
for working, lnrludluu Hardenlng ane lmu;u\rluu Price
10 cents, Contalned In BCIENTIFIO AMERICAN BUFFLYE-
MEXT No.20. To be had at this ofice sud st all News
Stores lhroummul tho country

== H
IIII s R o

II BEAMS & GIRDERS

‘lll UNION IRON MILLS, Plttsburgh, Pa.
The sttention of Engincers and Architeots is called

ln our improved Wrought=Iron Beams and Glrders (pat-
ented), in which the compound welds betweon the stem
and flangos, which have proved so objectionable ln the old
mode of manufae turing are entirely avolded. Woare pro-
pared to furniah all slzes at torms ss favorable as oan lw
obtalned vlsewhero, or desariptive llnmﬁruph mldn-u
Carnogle Brothors & Co, , Unfon fron Mis, Pltabargh, Ve,

PERFECT
wWwap AN \ ¢
NEWSPAPER FILE.
*The Koch Patent ¥ile, l-;r nroserviog newspapers
magazines, and pamp hl-'l- has boen recontly lmproved

and price reduced, Bubso ribers (0 the BOIENTIPIO AM-
ERIOAN and SCIENTIFIO AMERIOAN BUPPFLEMEXT can bo

suppiied for the low price of §1 60 by mall, or $1.25 at the
omes of this ,m[u'l Heavy board sides; Inscription
PRUIENTIFIC AMERICAN ' 1n glit,

\cu:nnry for
overy ono who wishes Lo preserye llw papor.

Address
MUNN & CO,,

Publishers BOIRNTIVIO AMERICAN,

NON-COMBUSTIBLE STEAM RBOILER & PIPE

EY IMPROYEMENT, |

.\Hl(l{Ll;'ﬂ THREE CYLINDER PUMYF - -
Hand or Power, Cheaper than s Steam Pump
lu outwear a Rotary I'ump—do more work, with less e O
power, than any other pump, Not lable ln;:i out of .’
urder. Any bln(x\.-u.nh ;;uu n;mlv' it. Adapted to any
ot e . Sepd for Ciren
ki e b o REIAY Chstisr, oon, wou. |  STROUDSBURG, PA.

S

¥ hand Engines and Bollers, Portable and Ktation

| wry, slso of Pumps, Tublng, (¢ asing, Iron )" ipe, &, to
! JAMES M. HTSGHAM
Bucoessor 1o RINGHAM & RICH, O) City, Ps

Diamond Solid Emery Wheels.

PRiogs -G8, #1020 Ax], §2.35; 125) $5.590; 16x2, $12.90;
INxd. #10 m,'.'if\.'. #1000, Jixa, u' \ﬂ --lh- ruleon At pro
portionnte prioes 1 At outely free from plaxing, they
are the best Solld Emory Wi o, Give dfwm, of holos
In your order for wheols, Emer (hllul unn rpmHu d I?
any o the world, Addross AMERICAN TWINT DRI
CO,, Woonsocket, I8, 1

H.W, IOIINS

by e
3 ‘:f\:, W f‘ ‘\ .l’
; !; " ,. v,h\ A ‘Ls

.\
:

MATERIALS,

A"‘-lol RNoofing, with the lmpre yved Widle Anbe
re PProof Coating, for .'u; « —l‘" e I w1 elim nl:-

Asbestos Root Conting, 1 id Leaky Roof
Ashestos Coment, for re (mmn; Leaks on N
Asbestos ool Palntg, for Tin Roofs, Ironwork, &e¢
Asbostos Painta—all colors—for structural purposes
| Anlu wtos Fire Proof Conting, for wood work, &e,
Bq--lm Steam o and Boller Coverings.
tos SNtenm neking, fat and round, all slzes
\m;e-n.snn i, Vermin Proof Lining, &cc.
Bese articles are ready for use, and can be oaslly ap-
pled by any one. Send for Pampblets, Price Lists, &c

. W.JOHNS, 87 Maiden Lane,N.Y,,

I atentee and Manufhoturer. Establiatio'd 1555,

) YE'S

Mill PurnishingWorks

are the largoest in the United State 'lhn) make Burr
Millstones, Fortable Mills, Smut Machines, Packoers, Ml
Pleks, Water Wheels, Pulleys and Gearlng, specially
adapted to four mills, Send for Catalogue,

J.T.NOYE & !-70. y Buffalo, N. Y.

Hq—lnq nﬁr Irl.lr

—-w——-—- —-—--__

~W. C. DUYCKINCK,

IMroRTER, MAXUFACTURER, AND DEALER IN

Railway, Machmlsts ,and En-

gineers’ Suppltes.
50 and 52 JOHN STREET,

P. O. Box 4101. NEW YORK.

ramonds <> Carbon

shaped or Crude, furnished and set for Boring Rocks,
Dressing )llll Bugrs, Emery Wheels, Grindstones, led
ened Steel, CaleBdér Rollers,and for Sawing, Tarn!

Working Stone and other hard substances; also Glaz en‘
Diamonds, J, DlLKl"SOh. 6 Nassau St., New York.

THE HEALD & SISCO
Patent Centrifuﬁal Pumps.

Mrat I'rgml ums

(!‘ ﬁl NTAL,

at New Orleans, Cincinnati, md New

** Medal al Award,"’

American Institute, 1572,

Perfect satisfaction nteed, The cheapost,simpl est,

nrongul. most efliclent and popular l’ump In use, for

'mpty ﬁ ryrdoclu. Coffer-dams, ete., and for use in

aper MA1s lnnorlu. nndFu:lo los, ‘BTEAM PUMPS

vory low, for Wroeoking, lrcd ng ting, clc. Illue-

trated plmphlel frec. (00 ro en.-ucu to actual

oustomoers, E nm clun temmony Address
HEALD, sluLO&(.O. Md'lmﬂne.N e

HOUSTON

WATERWH

AMPORTART \MPROVEMENTSY
STND FOR NEW CARCULAR,

\AERR\\\:& \\0\)51‘0“
\RON W

Bruow, W\tcousm.

W HIPPLE'S
Patent Door Knob.

Awardoed a Bronge Medal at the Ameriean Institute Falr
for 1874. The Jud rne ** Wo consider this mothod of
fastening DOOR KNOBS a great mprovement over any-
thing yet invented for the purpose, as It obviatos the use
of gf€c screws and washers, and un M e Inlcd to sult
any thickness of Doors Send for Clroula
THE PARKER & W ﬂll'l'LK L()MI’A\\
West Meriden, Conn., or T (.hunbou 5t. s 5t., N. N

- Y.

Machinists’ Tools.

Nuw and hu'uovw PATTERNS,

Bend for new Illunlnlrd catal
Lathes, Planers, Drills, &c.

NEW llAVl‘.‘N II!ANUFAO'I‘IVRING €o.,
hcw Ilnven. Conn,
d,cu.uo

Do Your Own | Printing!

From for eards, Iabels, savelopes, sbo,
L clm for larger work.

Husinoss Men
g, save money and inorese trnde.

it o A--Ic.' l'rl-(l 3
g'i‘" ghare greai fus and

) 1o inting. Send twu vam

‘l ‘-.. of precss.

LOO ll'l' DE ¢

Prin
Pl'e sse

vV

Wi':oflmm
CARRIAGES, OF LIGHT (‘ON.

struction, fast spoed. Worked by hand cranks;
Alsoby foot tread Justrated lu BCIENTIFIC AME-
HICAN SUPPLEN No To be had at this omos

INT -
and of all news agonts. Price l()ccm-

EAGLE FOOT LATHES,

With Scroll and Clreular Saw Murb—
monta, Slide Reat, Tools, &c, ; also Small
Enging Lothes, Motal Hand Planors, &6,
Noatost deslgon, su parior ﬂnllll. i w
'rices.  Our new Catalogue okeribo
those and overy tool mw-nr tor lhoAm-
atour or Artizan. nd (N
w UANR & Co,

M. L.
¥ & 97 Liberty 8¢, New York,

END FOR CIRCULARS OF ONLY CHOICE EMERY WHEELS&GRINDERS

CREW PROPELLERS, THEIR SHAFTS AND

) FITTINGS By Hamilton W. Pendred M. ¥ AR
able treatise, showing the present practice, s sdvan
tages and defects. With 3 figures "Yil‘ MW eents, Con
tinued In No. 4 of SCIENTIFIC AMERICAN sUPFFLY
MENT To be had at this office, and of all news agents
PORTLANDCEMENT
. l ) JAL VIl B VB
[
For Walks, Cistorns, Foundations, Stables, Cellars
Bridgoes, l{a.- rvolm, Breworles, ote
I mn 10 conts for Practical Troatise on Coments,
L. MEnouaANT & Co,, 7 South 8t Now York

HARTFORD

STEAM BOILER
Mspection & Insurance

COMPANY.

W. B, FRANELIN, V. Pres't. ], M. ALLEN, Prest
I, B. PIERCE, Sec’y.

FOREIGN PATENTS

AXD

THE CENTENNIAL.

There s no doubt that our Centennial Exposition wil
preract to our shores multitodes of representative people
from all parts of the world, and they will take home with
them many of our best lmprovements to introduce into
thelr own manufactures.

An unusual opportunity will be offered for selling to
those people such forelgn patents as have been secared on
wood American Inventions In the respective countries
from which these visitors come.

At the reduced prices for which patents are obtalned
abrosd, our people will lose a chance not likely to oceur
| agatn, If they do not avall themselves of the opportunity
of securing thelr Inventions In foreign countries at cnece
#0 a4 1o have thelr patents ready to negotiate durfng the
coming sammer.

For cost of patents n the different countries and the
conditions on which they are granted, send for pamphle
contalning fell information.

Address

MUNN & CO.,

n 5 Park Row, New York.
Braxcn Orrice, cor. F and 7th Sts.
Washington, D. C.

OF TNE
SCIENTIFIC AMERICAN,
FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—-NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce thut on the first duy of Junuary,
1876, & new volume commenced, It will continue
to be the aim of the publishers to render the con-
tonts of the new volume more attractive and use-
ful than any of its predecessors,

To the Mechanic and Manvfacturer.

No person enguged in any of the mechanical pur
suits should think of doing without tho SCIEN
TIFIC AMERICAN. Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found in any other publica
tion.

The SCIENTIFIC AMERICAN s dovoted to the
interests of Popular Sclence, the Mechnnle Arts,
Manufaotures, Inventions, Agriculture,Commoroo
and the industrinl pursuits generally; und it is yal
uable and instruotive not only in the Waorkshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Bach volume
contains hundreds of Notes, Recolpts, and Sugges-
tions and Advice, by Practical Writors, for Work-
Ing Men and Employers, in all the various arts,
TERMS OF SUBSCRIPTION == PONTAGE

PAID BY US,
Onoe copy Scientific American, ono year. .. '; ﬁ
One copy Sclentific American, six months.
One copy Sclentific American, three months
One copy Sclentific American and ono copy
Solentifio Amorican Supplemeont, both
for ono your, post-pald....s.vsssessasnss 1,00

The Scientific American Supplomont

A weekly paper, uniform in glzo with the Sorex-
TIFIC AMERICAN, but a distinet publication. It
contalns working drawings of engincering works,
and olaborato treatises on every branch of Sclence
and Mochanics, by eminent writers, at home and
abroad. An [Mustrated cover protects the hands
somoly printed sheets. Prioe, $5.00 por annuim
Single copies 10 cents,

Remit by postal order, draft, or oxpross.

Address all lottors and make all Post Oftice or-
dors and drufts payable to

MUN N

CO.
47 PARK ROW, NEW YORK

l‘ho “8alentific Am‘a‘g‘ou.n" s tod with
oA BN deiphia, And 8 + Now=
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m & CO., Editors and Prdprietors,
PUBLISHED WEEKLY AT
0. 87 PARK ROW, NEW YORK.

0. D, MUNYN, A, E. BEACH,

TERMS FOR THE SCIENTIFIC AMERICAN,

One copy, due year, postage Incloded. oo 3 20

Club Rates,
Ten coples, one year, oach #2 N, postage ncloded. oo 27 00
Over ten coples, same rate each, postage tncluded. ..., Rrevssnans dhopi 270
¥ The postage Is payable In advance by the publishers, and the sub-
oriber then recolves thy paper free of oharge,

NOTR, ~Persons subsoribing will ploase to give thelr full names, and Post
Ofice and State addross, plainly written. In ease of changing restdence
state former adiress, as woll as give the new one.  No changes can be made
unless the former sddress s glven.

Sclentifie Americnn Supplement.

A distinet paper from the BOIESTIFIC AMERICAN, but of tho same slze,

and published stmultancously with the reular edition,

TERMS.

Stugte Coples.
The safest way to nmu s by draft, postal order, or regl
Address MURN & Co., 5 Park Row, N, Y.

£ Subscriptions recelved and stogle coples of efther paper sold by all
the pews agents.

VOLUME XXXIV., No 26. [New Sentes.) Thirty-first Year.

NEW YORK, SATURDAY, JUNE 24, 1876.
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THE SCIENTIFIC AMERICAN SUPPLEMENT,

No. 26.
For the Week ending June 24, 1876,
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m “D 07 THE VOLUB.

L Tho presence of the index at the close of this number of
tho BoreNmivie AMurioas will remind our renders that wo
have roachod the ond of another volume, the thirty-fourth
of the present serios. It is not because we fall into that pro
vorbial falling of sll humanity which believes the lnst ne
complished work to bo the worthiest that we confidently be-

liove that thenow finished volume is the best we have over
imsued. The assortion Is fact—fact in theory, bocause news. |
papers as & rule revorse natural laws, and grow botter as they
grow older ; and fact in practice, because the contents of the |
MADY PAZOS SAY 80, .
Few ocourrences of any note in the world of Selence or |
invention have happened during the past six months, but that
our readers have boen fully posted thereupan.  In great en.
gineering works wo have described and illustrated the mns.
sive anchorage of the East river bridge, the Metlae vinduct
in Moxico, the St. Charles railroad bridge in Missouri, the
La Vanne aqueduct in France, the New York Elovated and
the projected Underground Railway, the Callowhill stroet
bridge in Philadelphia, besides many others.  Fow new ma-
chines of any importance have appeared in the world during
the entire gix monthy, but we have published full neconnts
thereof. Among the more prominent are the Brayton oil
engine, the Allen governor, Manes' rotary furnnce, Stirling’s
locomotive-roversing gear, Dean Brothers' pumps, the now
English multiple drilling machines, and scoros of other frosh
and novel inventions, The valuable papers on Practical Me-
chanism—more relinble and more thoroughly practionl nids
to the workman than have ever b.fore appeared—have been
continued. Hundreds of trade secrets and useful recipes,
gleaned from every possible source, have been gathered,
The principal scientific discoveries we have fully discussed.
Edison’s supposed new electric force, Galton's new theory
of heredity, the manufacture of dynamite, electrical organs,
walls as a gource of power, the magnetic spectrum, are a fow
of the principal subjects under this heading. Lastly, we
have published many beauntiful illustrations of the Centen.
nial Exposition, with descriptions of prominent exhibits.
These descriptions, with illustrations, will be continued
through the following volume !

.
THE SCIENTIFIC AMERICAN SUPPLEMENT

The regular weekly issue of the SUPPLEMENT as a dis-
tinetive publication, for a special subseription price, has en-
abled us to supply our many friends with an immense
amount of additional detailed information in all the princi.
pal branches of science. It would be difficult to find any
fresh subject of note or interest in the scientific world that
has not been brought to the reader's notice.

The first volume of the SCIENTIFIC AMERICAN SUPPLE-
MENT has been illustrated by about one thousand three hun-
dred figures and engravings. h“) '

The International Exhibition formed, and will during
the year continue to form, one of the principal features in
both of our papers, We have ulready given in the SurpLE-
MENT over one hundred engravings, showing the progress
up to date. The next volume will be full of illustrations of
new and remuarkable exhibits,  In presenting the details of
this great enterprise, we are specially assisted by able and
experienced men of science; and in addition, we aim to avail
ourselves of whatever is interesting and relisble, as observed
by cotemporaries.

The series of letters on Mechanical Drawing, by Professor
MucCord, hinve proved acceptable to thousands of persons,
About one hundred and thirty illustrations have so far been
given, The series will be continued in the next volume of
the SurrreMeNr, The peculiarity of these instructions is
that they show how any person, even the nnskilled—the poor-
est persons, those who cannot afford to buy instruments—
may learn to draw.

Another useful series of articles is entitled *“ How to Build
Cheap Boats.” 1t is accompanied by illustrations of particu-
Iars. The series embraces nearly one hundred and fifty en-
gravings, and illustrates the method of boat building, from
the humble scow, costing three dollars, up to the graceful
Whitehall row boat, costing fifteen or twenty dollars: also
sail boats, their rigging, ete., with details:

A number of the most important engineering works and
structures have boen illustrated and described in the SurPLE-
MENT. Among these are the great Jetty Works of Captain
Eads, at the mouth of the Mississippi river, by which the
soven-foot bar has already been removed to a depth of twenty
feet. The illustrations include a complete plan of the works,
details of the construction, and measurements and particu-
lars, by Chief Assistant Engineer Corthell.

The great St. Gothard tunnel through the Alps, Switzer-
Innd, has been illustrated by many figares. Among these the
drilling machines and the compressed air locomotives have
been engraved and explained.

In the Department of Mechanics and Engineering, a large
number of valuable practical papers, by experienced writers,
have been presented with illustrations ; the same may be
said of all the principal divisions of seience, such as Chemis,
try, Metallurgy, Tochnology, Electricity, Light, Heat, Sound-
Geology, Mineralogy, Natural History, Astronomy, and Me-
dicine: The latest and most interesting intelligence has been
songht out and presented,

In the matter of quantity, estimated in book measure, this
just campleted volume of the BOIENTIFIC AMERICAN SUPPLE-
MENT contains the matter of over three thousand five hun-
dred book pages, or more than seven volumes of five hundrod
puges cach,  Thus the yearly issues of the SurrLeMesT,
costing only five dollars, will equal fourteen ordinary book
volumes, The excoeding chonpnoess of our publication will

for the most part, standard in nxulmmrlnr and \»nrtln uf
proservation for future reference,

For the convenience of readers, the first volome of the
BOIENTIFIC AMERICAR SBUFPLEMENT, twenty.-six numbers,
Junuary—June, 1876, has boen bound in paper covers, and
muy bo had at this office and at news stores throughout the
country, privu 2.00., Sent by mail to any address, T

—_vrr———————
INVENTORS MISJUDGED.

The inventors of this country owe Hon. J. H. Bagley, of
New York, a debt of gratitude for a very excellent speech,
recently made by him in the House of Representatives, in

their behinlf and that of the Patent Office. A defense of a class

{ and an institation to which the United States owes so large

n proportion of its material prosperity might well have been
looked upon as a saperfluity ; but Mr. Bagley on one hand
has discerned that, among certain people, inventors, through
no fault of theirs, or rather through their misfortunes, are
rocolving unmerited odium ; and on the other, he is aware of
the false oconomy which, for the purpose of making political
capital, hns induced some of our lawmakers to contemplate
erippling the resources of the Patent Office, The speech in
oludes eareful research, showing the self-supporting nature
of this branch of government service, and the advantages
which it has secured, and besides pays a noble tribute to the
clwy for whom the Patent Office is mainly intended, and
by whom it is solely maintained. There are o fow points
in the discourse which Mr, Bagley touched lightly upon, but
which deserve more extended remark. We note that he
ppetifies the grangers as being among thoke most strongly
prejudiced against inventors, who, as they imagine, by secur.
ing patents, act in direct opposition to public interest, and
engender monopolies. If such a notion is prevalent, it is, to
say the lenst, an ignorant one; for without the labor of the
inventors, it may well be asked, what would that of modern
agriculturists be? If any Western farmer, who is now com-
placently surveying his hundreds of broad acres of waving
grain, and reckoning the profits of his crop, were informed
that his harvest had to be gathered with seythe and sickle,
without doubt he would protest that such would be impos-
sible, and that all his gains would be swallowed in lost time
and injured over-ripe crops. Doubtless he would admit
that his reapers and mowers, not to say the machines he
used for planting and plowing and cultivating, are worth in
direct saving a good round sum. If every granger who
objects to patents will make a calculation of this kind
for his individual case, and then multiply it by the num-
ber of those who use improved machinery, he will
find that the value of the inventor's work for a single
season’s crop probably approaches, if it does not exceed,
every cent the inventors have over earned. He will also
discover that the profits are directly turned into the pockets
of his clagg in suchn proportion that the inventor's gains are
utterly infinitesimal; and if he will look into the future, and
consider that these profits will accrue to his posterity for
over, while the returng of the inventor cease, certainly
within half a century, perhaps he will so¢ how little basis
there is for charges of monopoly and extortion, so freely
hurled at men becnuse they ask an absurdly meager return
for the benefits they give.

There is another point, based on sound truth; and it is,
in a very great number of cases, the inventors are not those
who reap the chief reward. There are plenty of wideawake
sharp people,who know a good thing when they see it, and
are ready to snap at it, with cash in hand. These are con:
stantly on the wateh for new inventions ; and during the
period, when the inventor has secured his patent and is look-
ing about to see how best to realize returns, they are down
upon him like hawks. 1If, us is too frequently the case, the
inventor is in financial straits, the offer of cash for an idea
of which he, lenst of all, correctly knows the value is gen-
erally 0 potent temptation. The patent is assigned for n
song ; Smith’s device becomes famons, but Smith gets no
profits. Brown, who has purchased it, revels in a plethoric
bank account, while Smith gets empty fame diluted with
abuse ax a monopolist. If Brown happens to be dishonest,
and, with Smith’s idea as a basis, swindles—and farmers and
sgricultural implements are peculiarly favored as object and
means in this rogard—Smith shoulders the odium. No one
thinks of denouncing the mere agent; lththilv.ﬁtnd
the grinding patent system that are Dblindly
Of course inventors have a right to sell their o
whom and for what they choose ; Mulnm 'm.
much truth, suggests, if they would be more persiste
introducing their devices into public use \h-nllmuny
would obtain much more sympathy and mmhm,pn-
fits.

Much, however, of the opposition to inventors their
patented devicos arises from the misconceived
the patent laws are intended solely for the benefit of inven-
tors. Now, as we have repeatedly exp suc ‘hnﬂ
the case.  T'rue, they hold out an lndumii i
its objoct to make people invent ; but that induce

monopoly closely limited Inpolltof th.*
existence of which the inventor developes h
sequently, at the end of the Mm. “U ‘
becomes public property in its lnpm".'_
crude form. Therefore it is obvious that
patent system Is merely to denounce that
great bonofits to every one, st an absurdly s
for the means whereby the patent hn
fact in undeniable that, in this sad y
tion, the Patent Office stands forth pure and
Instead of its appropriations boing exoe
in somo departments of the lﬂmﬁ

be approciated if we considar that all this reading matter is,

of nearly §000,000 to its eredit in the Unuqi_ it
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ury. Its expensos Inst yoar were $450,730 for salarics,
and m“ for miscellaneons matters; and soven and a half
b more work was done than in 1865, Had the walary
= i;m Acoount kept pace with the work, the expense
1 1803 would have beon over $2,000,000.
> .t —
i A DANGEROUS NEIGHBOR.
$‘ Hardenbergh, of New Jorsey, has recently introduced a
ution into the House of Ropresentatives to remove the

powder magazine, now located on Ellis Island in New York
Harbor, on the ground that an explosion of the powder there
stored would destroy or seriously damage an immense num-
ber of bulldings in New York and Jersey City. Ellis Island
is used as a storehouse for powder for vessels of war, and no
ship is allowed to come upto the navy yard until the contents
of her magazine have there been discharged. At the pres-
ent time about one hundred and thirty tuns of powder are
stored on the Island, some of which is old and not up to the
full standard of strength.

Authorities differ greatly as to the elastic force exerted by
powder at the moment of its explosion. Robin estimates it
at 1,000 times the pressure of the atmosphere, or 15,000 1bs.
persquare inch. Rumford, on the other hand, placed it as
high as 54470 times atmospheric pressure. Other experi-
menters vary between these extremes. We take, as our pres-
ent rough calculation, Robin’s estimate, because of the possi-
ble deterioration of the powder; 130 tuns of the explosive
oceupies about 4,900 cubic feet, or would form a pile of 17
feet cube. On each square inch of surface of atmosphere
_bounding this mass, sapposing the latter to be suddenly ren-
dered gaseous, there would therefore be, as above noted, a
pressare of 15,000 Ibs.,or & total pressure of nearly 4,000,000,-
000 1bs.  As the vibrations due to this sudden pressure ra-
diate equally in all directions, like those of light and heat,
it necessarily follows that the intensity of the force dimin-
ished in proportion as the circle of its radiation increases in
diameter. Taking the direct distance from Ellis Island to
New York eity as one mile, an explosion on the former, by
the time it reached the nearest walls, would be distributed
over 172,846,080 square feet of surface, and therefore the
mechanical effect of the shock on the houses first attained
would be some 22 1bs, to the square foot of surface, This
is equivalont to the wind pressure of n heavy storm travel-
ing at the rate of 65 miles per hour ; but in liew of being & con-
tinuous blast,as in the case of & tornado, there would be a sud-
den shock, due to the condensation of the wave of air gen-
erated in the explosion, followed by a reflex and weaker
shock due to the rarefaction of the wave, followed by other
and shorter vibrations. The result, therefore, would be a
jar like that of an earthquake,

Such would be the probable effect did the whole quantity
of powder, as above stated, explode at once ; but this is not
at all likely. Confined as the explosive is in barrels and
copper tanks, the blowing-up of a few receptacles would
scatter others, and these would either be thrown into the wa-
ter, us the island is quite small, or might be exploded sepa-
rately, thus producing a series of light and inconsiderable
shocks.

Reducing the result first quoted one half,to allow for pow-
der scattered and unexploded, westill have a mechanical of-
fect of 111bs. to the foot on buildings a mile distant, equiva-
lent to the simultaneous explosion of 65 tuns of powder.
That amount is very nearly the same as blew up at Er-
ith, near London, England, in 1864, the effects of which
were at the time carefully noted ; 8o that from the record of
these we can obtain an approximate idea of the results in
the vicinity of New York. A circle swept from Ellis Island
with the radiusof one mile includes only a small part of
Jersey City, and an even less area of New York; the first
and most disastrous effects would therefore be felt by the
shipping in the harbor, and probably few buildings would be
left standing in the included city portions, The mechanical
intensity of the shock varying Inversely as the square of
the distance from the centor, it follows that, by the time the
concussion reached the City Hall in New York, its force
would be reduced to less than 8 1bs, per square foot of sur-
face. This would be sufficient to overthrow steeples and
probably all of the exceptionally high buildings included in
the aren, At u corresponding distance from the Erith ex-
plosion, the earth heaved and trembled,men were thrown vi-
alently out of bed, not a door nor & pane of glass was left
whole, and walls were eracked and shaken.  Hven the more
substantinl bulldings in lower Now York would also be bad-
Iy jarred, owing to the duration of the shock, whioh, despite
its comparatively low pressure, would be (becanse of the quan-
tity of powdor) of long duration, In general, it muy be con-
cluded that & complote rebullding of all Now York below
the City Hall would become necossiry,

At four miles, windows und doors would bo smushed, ceil-
ings thrown down, and weak structures injored, The con-
cussion would be violently folt as far up the Hudwon ns Tar-
rytown, and the report would bo heard at Poughkeopsio, and
possibly at Philadelphia, The report of the Erith explosion
was heard 94 miles away, a groater distance than that which
separates Now York from the Contonninl buildings, Every
church within o radius of 25 miles of Ellis Island would
suffer from cracked walls and windows ; and If the disastor
oceurred at night, every gaslight in the cities of Now York,
Jursey City, and Brooklyn would be extinguighed,

The loss of life due to falling buildings would probably
be great. People in the streets in the lower part of the ety
would be thrown down, and many probably rendered dealf,
Far loss extonsive explosions have overthrown horsos and
ripped off their shoes, n curious result of the Inortia due to
the differlng spocific gravities of the animal and the metal,
1t Is likely that ot u bird within fifteen miles radius would

Scientific Qmerican,

survive. The iron water mains in the part of the city be-
low the City Hall would also be raptured, as that effect has
followed loss oxtensive explosions.

These results are based on moerely theoretical considera-
tions, and on the presumption that a simultancous explosion
of 65 tuns at least would occur.  They are of course subject
to modifications of circnmstances, but are not without the
limits of possibility. Thus they will suffice to show the er-
ror of allowing so large a quantity of gunpowder to be stored
80 near to a populous district.  If some magazine reasonably
near the navy yard is of parsmount necessity, there are
other situations in the lower part of New York Bay which
might be used without incurring anything like the danger;
and the peril might still further be lessened by dividing the
amount stored and isolating the portions so that the blowing-
up of one part could not determine the explosion of the rest.

R
THE CENTENNIAL EXPOSITION.

Unless the reader is specially interested in agricultural
matters, and therefore has an object in deferring visiting the
Centennial until the autumn, when the displays of live
stock and fall products will take place, we advise him to
make his pilgrimage to Philadelphia now. Nearly every-
thing is in order, and the finishing touches are being pushed
forward with great rapidity. No such crowds are present
at this time as will be toward the close of the six months;
and when the magnificent distance, which is to be traversed
merely to pass through the various aisles and from building
to building, some twenty-five miles in all, is realized, it will
be perceived that sight seeing on such a gigantic scale dur-
ing hot weather will savor strongly of hard work. To
those who are able to spend some time in Philadelphia and
80 view the Exposition leisurely, the heated term will be of
minor inconvenience; but others, whose holiday is limited,
will find their enjoyment greatly increased if they will take
advantage of the moderste weather of the present month.

For the benefit of the latter, a few hints as to how best to
see the display in the shortest time may prove serviceable.
The mistake of most people is trying to see too much in too
short a time;and this is attended with very disagreeable re-
sults. When the mind is on the stretch, the body is
not nearly so sensitive to fatigue; and consequently the visi-
tor may never feel that he has overtaxed himself until af-
ter the day’'s work is over, when he will be admonished of
the fact by illness, which may incapacitate him for the fol-
lowing day: a serious matter when one's time is limited.
Still it is by no means impossible to get a good general idea
of the show in two or three days ; and this period, we have
no doubt, will comprise all that can be afforded by the ma-
jority of people coming from & distance to Philadelphia.

As every visitor will naturally prefer to plan his own
visit, it is superfluous to offer suggestions for a programme
here. Still, we may point ont that to harry is but to waste
time, and that the fow days will be most agreeably spent if
the first bo quietly devoted to such parts of the Exposition
as it is intended to study, while the mind is fresh and
unweariod. Then the subsequent observation of objects to
which no particular thought is given becomes & kind of re-
laxation, It will save much time to procure a good map,
giving the names of localities,

THE WOMAN'S PAVILION.

Perhaps the most interesting object—if weo may be 50 un-
gallant as to use the word—in the woman's edifice is the
lady engineer. We do not recollect ever having seon
woman manage & steam engine before ; but if Miss Allison
may be taken ns an example, there is no doubt but that the
fair sex is quite competent for the duty. In fact, the Indy
herself suggests very truly that there is a good field for
woman’s work in taking charge of the thousands of small
motors used in minor manufacturing operation. She thinks
that an engine Is not half so Lnrd to mansge as a baby, and
most, of her sex nt least, will ngroo with her.  Miss Allison
has rogularly studied engineering und selence, and rans the
machine entrusted to her o a manner which elicits general
admiration. Weo wish we could speak ns highly of the rest
of the woman’s display in genoral ; but it must be considered,
as a wholo, to be disappointing, Still, there are many
excellent articles in it which will well repay s visit to the
building. Queen Victorin sonds a beautifully spun napkin,
her own work, and some spieited ofohings which glve somo
pleasant glimpses of home 1ife Iy the royal family. The
English princesses contribute some really fino specimens of
embroidery. This handiwork of royal fingers silently
preachos a losson of industry which, to judge from the con.
versation of those who gathar about the cascs, in Invariably
heedod, No doubt, however, hor Majesty would find o
world of nmusement, could sho overhoar, as weo did, cortain
nadeo remarks of tho rurnl damsels, whoso Improssion ap-
pears to bo that queens do nothing but wear gold erowns
and sit on thrones.

If wo wore askod as to tho provalling charactoristio in all
the woman's work exhibited, wo should unhesitatingly say:
patience.  And that quality is shown in as high n degree In
the embrolderios and, to the masouline mind, incamprohonsi.
bly Intricato patehwork i o the elaborate productions of
the Japaneso artists in the colubrated collection of bronses,
in the Main Building, 1f pationce slways yielded beauty,
then our woman's work would be transcendent,  But It does
not; und thereforo while we may recoguize the deft porse-
vering fingers, in the innumersble worsted pletures, hair
chains, feather and shell ornaments, and marvelous pleces
of knitting, let us not be asked to call them beautiful. We
will make one oxeeption (wo dare say there are others which
we do not recall) of & quilt: a wonderful quilt, Intricate and

yot artistic. Fifteen hundred rosebuds, in each of which

there are nine hundred stitches, are embroidered on white
and rose-colored satin. No wonder it took eighteen mon ths
to complete,

Leaving out fancy work, woman’s labor is but poorly re-
presonted. There are few inventions, where there might be
many. We notice some dish washers and & life-preserving
mattress, which, it is said, is to be officially tested, and there
is & fine collection of medicines prepared and put up by fair
hands. The best woman’s work is in the other buildings,
and those who are inclined to belittlo her part in industrial
labor may see the evidences of her skill in the superh col-
oring of the famous Doulton pottery and in the wonderful
Gobelin tapestry—there is one gem of this needle work in
the Art Gallery, which only near iospection distinguishes
from a painting; in the intricate meshes of the Belgian point
lace, in the niee shading and coloring of the German eotton
velvets, in the manufacture of the delicate Swedish silver
work, in the Italian mosaics, in the decoration of the fragile
Bohemian glass, And this is only the beginning. In Agri-
cultural Hall are wines of all kinds prepared by woman, in
Memorial Hall her finest works of pictorial art are displayed;
and in among the buzzing machinery, she is tending looms
spinning raw silk into thread, making and putting togethe
the intricate mechanism of watches, and converting coarse
leather and cloth into the daintiest of shoes. The severest
criticism thatcan be made on the Woman’s Pavilion is that
its contents show woman's amusements, not her work,

THE BOATS

The Exposition is notably rich in nautical objects, and in
models especially. Every class of vessel can be found, from
the full-rigged sloop of war, in the navy department, down
to the fishing smacks, which Massachusetts contributes in &
collection of probably five hundred. There is a model of
the old frigate Constitution, and of a lightship, the latter
complete in every part. An ingenious Yankee has rigged a
chicken bone with a set of sails, and only close inspection
shows the curious conceit. The famous Merriman dress, in
which Captain Boyton swam the English channel, is also ex-
bibited. Foreign visitors ars displaying much interest in
the ice yacht, a superb full-rigged specimen of that vessel,
with her sails set, beiffig prominently located in

MACHINERY HALL.

In this building, work has rapidiy been carried forward.
The immense Krupp 61-tun gun is now in pesition, and
several industrial operations, intended to be exhibited in
progress, are fairly under way. In the Freach section:
toilet soap manufactory is in full blast; near by, an immense
press is striking off American flags on continuous webs of
cloth; an india ruobber factory prepares and purifies the
crude material. A set of workmen are busily engaged
in making cocoanut sugarplums. Two psper mills are also
hard at work ; the Coventry silk loom is weaving silk book-
amarks in wonderful rapidity ; and the great Walter press, at
certain hours, strikes off its thousands of the New York
Times

THE ORIENTAL CAFES

have recently all opened, and are by no means the least in-
teresting part of the general display. One is Turkish, and
all its attendants are genuine Mobamedans. Here one may
have delicious coffee made in the Turkish fashion (that is, ina
kind of paste with water, and boiled thick), rose conserves,
any number of curious siraps, and real Turkish tobaceo in
n real Turkish pipe. Prices are cheap; for $1, a taste of
almost all' the Turkish delieacies ean be had, The Tunis
café is conducted on curious principles. It involves a touch
of the harem. It is not so large as the Turkish bullding,
nor so oroate in its style. An individual, posted outside the
door after the fashion of itinerant showman, yells at you
to enter. Yon pay 25 cents to a person supposed to be an
Arab, although he looks more like s German, and are served
with a cup of muddy coffes, and permitted to stare at
five musicians. One torments n venerable violin, another
bangs a pair of cymbals, the third has & nondescript instra-
mont resembling a lute, and the remainder, a woman and a
small boy, drum with their fingers on kettledrums, The
music is painful to an advanced degree ; and the woman oe-
caslonally intensifies the discomfort of the deluded visitor
by dancing, if & variety of postures deserves that title, Al
togother the show is not uninteresting; but one experience
will probably satisfy the most curious of visitors,

Another curious building is devoted to the sale of Hun-
garian wine. The attendants are dressed in the sationsl
Magyar costume. Wines of excellent quality may be
tasted in moderation, at quite low prices,

THE AQUARIA,

Professor Frederick Muther Is busily preparing the aqua-
rin in Agricultural Hall, The display is to be made in thirty-
five Iarge tanks, one of which Is 28 feet long by 7 wide,
and 4 feot deep. The collection Is not yet complete, but will
be in a short time. The British Commission has despatohed
alargo tank to Bermuda, to obtain angel sharks and other
curious fish. Later in the season, when trout and salmon
begin to spawn, the hatching process will be {llustrated,
Several specimen of forcing apparatus are already on exhi-
bition. There is » tank filled with tersapin;: and In one aqus-
rium are gathered hundreds of small spocimens of Califor
nia salmon, which have boen artificlally hatched. Weshall
allude to this very interesting portion of the Exposition in
detall hereafter.

—_——

Tue mast active prolongers of youth are wholesome food,
pure air, rogular habits, and pleaty of exerclae for both
mind and body. With these, added o & contented dispo
! tion and & good temper, Fathor Time may be long del




. MECHANICAL HORSE GROOMING.
* Pho benefits of machine grooming are twofold : first the
removal of dirt, and, second, the keeping the pores of the
skinopen. The former only deals with the halr, giving to
the animal & cloan, shinlog coat; the latter promotes the
health, thereby enabling horses to do more work, and mileh
cows to yield & lnrger quantity of finer milk. In both cases
the difference Is more in favor of machine grooming than
some may porhaps imagine. Under a general practice of
machine grooming, there would be less scurf and dirt to re.
move, 80 that the work would be done in half the timo.

The engraving ropresonts the groomer, Invented by

Seientific American.
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Eongravings and Advertising.

Exporience shows that the illustration of inveations by
ongravings is one of the best means ever devised for the in-
troduction of inventions and the sale of patents. As a means
for the circulation of such illustrations, nothing can com-
pare in value with the SCIENTIFIC AMERICAN. Every en-
graving published thorein goes before probably not less than
one hundred and fifty thousand persons,

All good business men, before spending their money on
advertising, are in the habit of inquiring about the charae-
tor and extent of circulation enjoyed by the journal that so
licits tholr patronage, In this respect the publishers of the

Messrs. Nowton, of High Holborn, London, England, The
winch handle projects from a fly wheel, around
the periphery of which an endless gut band
passes over u small pulley below, The fra.
ming of the machine Is bolted to the tloor.
The three arms shown at different angles are
tubes, each having a rotary spindle in it
These are connected to the spindle of the
pulley already referred to by miter gear at
each articulation, of a circular instead of a
conical form, so that the spindles are aotua.
td, whether at an angle orin a straight line.
Tho brush is on the end of the spindle in the
tube arm, held in the hand of the operator.
The weight, with cord over the pulley, soun.
terbalances the arms, thereby relieving the
hand of the operator. The three arms bend
in any direction; and by connection with the
spindleof the pulley, they have also & rotary
motion, enabling the operator to apply the
brush to every part of the body, as back, bel-
ly, sides, and out and inside of the legs, and
so forth. When the operator, holding the
Lrash, turns the spindle of the pulley in the
direction in which it is rotating, itisin favor
of the person at the winch; but when he turns it the opposite
way,it is the reverse. The machine is not more difficult to
work than & chaff cutter, turnip pulper, or cake breaker.
The brush may be taken off, and a ‘polisher, consisting of
s cylinder about the same size as the brush, composed of
disks of thick felt material put on.

P —

IMPROVED BARN DOOR FASTENING.

We illustrate herewith a simple deviee for holding barn
doors open. It works automatically, is composed of but two
castings, has no springs, and, in short, is decidedly better
than the hook and staple commonly used for the purpose.
It consists of a strong hook peculiarly shaped, pivoted in a
stand, which is attached by screws to the side of the barn,

When not engaged, the hook stands as shown in the horizon-
tal view, Fig. 2. The door, in swinging open, first strikes
the beveled nose, A, pushes it back, and then meets the rear
curved arm, B. As the latter is carried back, as shown in
the dotted lines, Fig. 2, the nose, A, is once more carried for-
ward and caused 1o engage the edge of the door, as exhibi-
ted in Fig, 1. There is a stop in the base to prevent the

hook from swinging back oo far to be opensd by the
door. ¢
Patented through the Scientific American Patent Agency,
May 2, 1870, by Mr. Perry A. Peer. Agents wanted. For
particulars uddress Mr. I, P. Kuauffer, Kalamazoo, Mich

— ——’.‘.’-’__*-——
Chenp Vorelgn Postage,

It may not be generally known that American postal cards
may be sent for an wdditions] one cent stamp to the follow.
\ng countries : Notherlands, Moldavia, Newfoundland, Nor.
way, Poland, Portugal, Roumania, Russia, Servia, Spain,
Sweden, Bwitzerland, Austria, Belgium, Denmark, Egypt,
Germuny, Grest Britain and Ireland, Greece, Greonland
Holland, France, Italy, Turkey, Montenogro, and \\'ullm'hlui
It will be seen that persons can communioate with their
{riends lu many parts of the world for two conts

SCIRNTIFIC AMERICAN challenge the olosest serutiny ; the

MECHANICAL HORSE GROOMER.

fucts will show that their terms are much lower than those
of any other journal of the same class in proportion to the
extent of circulation.

Parties who desire to have their machines illustrated can
address the undersigned, who are also prepared to send art-
ists to make sketches of manufacturing establishments, with
a view to thedr publication in the SCIENTIFIC AMERICAN.
address Muxx & Co., 37 Park Row, New York city.

BN —
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A NEW STONE LIFTER.
This is a simple and ingenious device, patented through

the Scientific American Patent Agency, April 25,'1876, by Mr.

Sidney E. Shepard, of Mineral Point, Wis. It consists of a |
pair of eccentric lever griping jaws, A, which are pivoted in |

a frame formed of two parts, as shown in the engraving,
| These parts are adjustable along each other, and may be se-
cured by pins, E, to shift the jaws nearer together or further
| apart in order to adapt them for different sized stones. The
arms of the jaws are connocted by chains to an eyo plate, and
to the Iatter the holsting ropo is attached. The devico will
| prove useful to bullders and in stone quarries.

! ———mll @ PG
Another Chinese Glant,

Land and Water says that the last newspaper from the
East inform us that a Chinese giant of extraordinary hight
has been discovered.  His name s Chin ki Tszu ; he Is near-
ly 7 foot 4 inches high, and weighs 207 lbs; he is 87 years
old, and a native of Shantung Provinee, He is taller by 2
inches than Chang, and is belleved to be the tallest Chins.
man over on exhibition. He ls now on his way to the Cen-
tennial at Philadelphia, in charge of an Italinn showman,
He was pleked up In Chefoo, where ho worked as a cool
ie, and has an enormoun appotite, On his way down to
Hong Kong he was sllowed fourteen bowls of rice and veg-
etables to cach moal, und he ato it all without complaining,
. e — o

Provessonr K. T, Quimby, of Dartmouth College, N, H,,
writes to stato that J. D. L.'w solution of the Pythagorean
problem was published moro than 25 yoars ago, in Professor
| Alphieus Crosby's work on geowmotry

Exhibition of the Applications of Electricity,
The exhibition is to take place in the Palais de 'lndustrie
in the Champs Elysées, and is announced to open on the 14th
of July, and to close at the end of November, Ax in the case
of the Maritime Exhibition held last yvear, and of that of
Brussels, which is to open in June, exhibitors will have to
pay for the space they occupy, The amount of interest which
will be excited by sach an exhibition may be best estimated
by reference to the subjects of the vighteen groups whick
form the programme. The first group s retrospective, in.
cluding as far as possible the apparmtus of all the early dis
coverers.  The second s devoted to Inhorntory spparatus, and
statie and dynamic electricity, The third group includes but.
teries, piles, and generators of all kinds, The
fourth is devoted to electro-magnetism and ity
converse, The fifth group comprises the en-
tire field of olectrie tolegraphy. Others are
devoted to electric horology, to the applica-
tions of electricity to rallway trains, signals,
ote.; to eleetric motors of all kinds ; electric
lighting, with ite applications to photogrs.
phy ; electro chemlstry, electro lln-udlllr',.'.\',
synthesis, and analysis ; electro.galvanic ap.
[llil,‘u('lml“ to the fine arts ; 1-lo-t'||’u|ypy and
electro-engruving ; medical electricity ; Hght.
ning conductors, and other apparntus con.
nected with astmospherie electricity ; the ap.
plications of electricity to military and naval
purposes ; electric toys and curiosities ; snd
lastly, o collection of all the works that can
be obtained upon electricity and its applica-
tions, whether French or foreign, with an an.
alytical catalogue, The subject is a large
one, and capable of interesting illustrations.

The proposal has been supported by the
government; and the letters of the ministers
of war, of the marine, finance, public instrae-
tion, and public works have recently appeared in print: The
ministers of war and of the marine have authorized the otfi-
cers of the army and navy to lend their aid, and have them.
selves named several officers of both services, and the other
ministers have offered similar assistance.

Comte Hallez d’Arros, with whom the scheme originated,
has formed & numerous and powerful committee of organiza-

| tion, including many of the best known men of science, en-

gineers, and others in France, for instance MM. Edmond Bec-
quérel, Bréguet, Dalloz, Dumoulin, De la Gournerie, Drs.
Lionville, Loeury, Marié-Davy, Tessie du Motay, & large pro-
portion of the members being engaged in the practical appli-
cations of electricity.

P —
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A SIMPLE KEROSENE-TESTING DEVICE.

Mr. H. E. Mead, of New York city, contributes the an
nexed illustration of & simple method, devised by himself, for
testing kerosene oil with such ordinary appliances as are
sure to exist in or about every dwelling. The extensive use
of kerosene makes it important that people should under.
stand how to avoid the numerous dangerous compounds sold
us illuminating oils under high-sounding names.

This appuratus consists of a common tin pan of water, sot
upon bricks at a sufficient hight to allow of a lighted lump
belng inserted beneath. In the pan is floated a patty pan con-

talning a tablespoonful or two of the oil to be tested. A
thermometer is also placed in the water. The indications of
this instrument sre noted asthe water becomes gradually
heated by the lamp, and from time to time an ignited match
Is applied to the oil. It is safe 1o advise the prompt throw-
ing of the entire supply of oil into the sink in case & fash
ocours bolow 100°. It is as dangerous as gunpowder. It 1s
also u safe rule not to purchase oll which flashes below 116%;
and it should be further understood that the greater the heat
the material will endure without flashing, above 110°, the
groater is the proportional increase in its safoty.

-t -

Newararer and other publishers will be supplied with
eloctrotypes of the Centennial Buildings und most of the
other engravings which appear in the SCIENTIFIC AMERICAN
and SuPrLeMesT, on vory choap terms.  For prices address
tho publishers, and indicate at the sume time what engrav-

ings are desired, and the date of the Issue in which they

| Appeared.
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o NEW SMOKE-BURNING ORATE.

“:.Mn. of Augsburg, Germany, has recently devised
he new smoke-burning grate Mustrated in the annexed en.
m. Instead of placing fresh coal directly on the fire,
it in shoveled upon an extorior plate, a, in order that it may
previously underge n kind of dry distillation. From the
plate, a, the fael passes to n front grate, b, the inner part of
which ix inclined at an angle of 20°. From b the coal fally
mm-rphto. e, situnted on a level with the main
;:u.. and being inclined rearwandly upward at an angle of
7%  The aperture between the front grate and plate, «, is
elosed by hinged doors, which are pre.
served from over-heating by the un.

stances which favor or hinder the same,

to modifieation of the state of the blood vessels.
ontry of a person, interesting to the individual whose arm
wan being experimented upon, produced a diminution of vo.
lame In the member of from 025 to 0°75 enbic inch. The
work of the brain, during the solation of any difficult pro-
blem, In said also to be always accompaniod by a contraction
of the veasels, proportionate to the effort of thought and to
the cerchiral activity. Dr. Mosso, says our eontemporary,

make researchos on the eauses of sleep and the action of sub. ! acquires a bitter taste, which is the result of the fermenta-
One curious result |

noted In that all the minor emotions translate themselves in. | considered of such importanee that In some places the cher
The mere | ry stones are specially taken out and pressed, and the results

tion of the kerneln of the cherry stones. This bitter tasts in

are then Infosed into the pure liquor,

Distillation among the peasants is effected by means of
copper kettles, which have big hollow handles and one or
two vapor-diverting pipes. The kettles, in consequenceof the
rise of the fermenting product, are meve quits filled. Ther
are vory slowly heated, as thelr contents easily catch fire,
and the brandy possesses the best taste when it has been grad
nally drawn off at & medium temperature

consnmed fuel in their rear, so that
they may be easily opened and closed
by hand.
In its journey from plate, a, to plate,
#, the fuel disengsges the greater part
of its gaseons elements; and the latter,
mixed with the air which penetrates
the front grate, b, pass to the flame in
:u’ nlawm and are there com-
The management
of the main grate is effected through
the doors, d, but oue of which is
opened at a time, so as not to cool the
fire, The apparatus is said to be easily
worked, and the firoman is not subject.
od to the radiant heat from the fur.
nace.

s =
Roquefort Cheese,
Probably few of our readers know
what this very odorous cheese is made
from. Its consumption has Iately in.
creased, says the London /rocer, inan

This processin the preparstion of the
kirschwaser, as it in called, is managed
by professional distillers. The eooling
apparatas is generlly nothing more than
s stone or wooden reservoir into which
the jcy waters of a spring continually
flow, and through which run one or
more pipes (communicating with the
still) in an oblique direction from top
to bottom. Great care is taken that the
distilled liquoris well cooled, as other-
wise its quality very perceptibly suffers.
That portion which runs over—the so-
called precipitate—is carefully collected
and poured back into the kettle in order
to prevent the ether, of which it is part-
Iy composed, from concentrating in any
one portion of the cherry brandy before
the entire mass is properly boiled : per-
haps also to prevent the cherry brandy
from accumulating verdigris. When,

enormous proportion. China itself, it
appears, comes in for no mean part in
consumption. Frante, of course, eats
more Roquefort than any other nation ;
nnd England is acquiring a taste for it.
The ewe's milk, from which it is made,

is carefally preserved for the special

manufacturing of Roguefort; 250,000
ewes furnish this milk, which is poured
into large earthen basing, and slightly
heated ; it is then placed in molds un.
der a slice of decayed bread, which pro-
motes the formation of greenish tints
after whieh the cheeses are salted and piled up in cellars,
where they are left for several months before they are edi-
ble; and even then it takes the American people some time
to nequire the wste necessary for their proper appreciation.
i — o —
THE PLETHYSMOGRAPH.

Dr. A. Mosso, of Turin, says La Nature, from which we
extract the annexed engraving, has devised a new method
for measuring the movements of the blood vessels, which is
destined to acquire very extended usage in physiological in-
vestigation and in clinical medicine. It consists in encireling
with & rubber ring, A, any member of the body, as for in-
stance the forearm, and inserting it in a glass eylinder, B,
which is filled with tepid water, By means of a specinl ap-
paratus is measured the quantity of water admit-
ted or expelled through the opening, F, in said cy-
linder, by the contraction or dilation of the volume
of the member. The eylinder rests on a plank,
B3, which is suspended by cords from the ceiling
%0 a8 to prevent the involuntary movements of the
body eausing any motion of the arm in its recepta-
ele,

In order to measure the water, the opening, F,
communicates by a pipe with glass tube, G, which,
hent st right angles, descends tothe level, a b. A
small test tube, M, suitably graduated, is suspend-
od from a double pulley, L, and is equilibrated by
the counterweight, N, to which is attached a pen
which marks on an endless band of paper (not
shown), caused to unroll before it by clockwork or
other suitable mechanism. The test tubeis so
suspended that the pipe, G, is exactly in its axis.
Supposing now that the vase, P, placed below the
test tube, is filled with water, and that the vessels
of the forearm dilate, increasing the volume of

S

towards the end of the process, the fiuid
is not found to possess the necessary
strength—a atatw quo which practised
distillers can easily detect by the man-
ner in which the atmospheric bubbles
rise to the top when shaken—it is spe-
cially drawn off and mixed with the
next cask. In large distilleries the pro-
cess is conducted by steam.

Setting Flower Cnttings,
A practical florist gives the following
directions for setting cuttings: A healthy

. JORDAN'S SMOKE-BURNING GRATE.

has opened & new field in experimental therapeutics, in giving
us a most convenient method for studying the direct action
of remedies on the human économy

it & bl
o B o

HomesMade Cherry Brandy.

As the cherry season is now at hand, the following descrip-
tion, from the British Trade Journal, of how Swiss peasants
mnke cherry brandy will doubtless prove interesting to
those possessing large quantities of the fruit and desiring a
possibly profitable utilization for s portion of their erop.
The soft red-stalked hlack cherries are principally used,
and are gathered as soon as they are ripe. They are
preserved in open barrels during fermentation, when the
foermenting cherries rise just to the top and form a com-

|
|
|

the member, s proportional quantity of water will
then be expelled from eylinder, B, and will pass
into the test tube, M, The latter will then sink
in the vase bhenesth, and so will displace, in its
turn, & quantity of liquid exactly equal to that
which it has received, The counterweight, N,
will of course rise, and obviously a contraction in
volume of the arm will produce just the reverse
result, In order that the pressure in the eylinder,
B, may be constant, it is necessary that the water
level in M shall always be in the plane, a b, of the
liguid in the vase, P To avold displacements of
these levels, a mixtureof aleohol and water, of less density
than water alone, is used in the vase, With this precaution
the test tube may fill and empty, rise and descend, without
its variation in weight causing any disturbance of the levels,
the oylinder pressure thus remaining invariable.

By using two plethysmographs, Dr. Mosso has obtained
pen traces representing the varying volumes of the forearms,
the pulse of the carotid, and, in general, valuable physiolo-
wical dats leading to the demonstration of the most impor-
tant phenomens of the blood vessels. He has been able to

THE PLETHYSMOGRAPH.

paratively thick ecovering over the cherry liquor. as soon
as fermentation has ceased, they sink again to the bottom,
and are entirely covered by the liquor. The earbonie acid
gns usually escapes with violent procipitation. When the
weathor is warm, this stormy fight ceases aftor a few days,
but only very gradually; and then, if the manufacturer does
not wish to enter into the process of distillation immediate.
Iy, the cask is hermetically closed, As a rule, distillation
{8 postponed to the winter, not, however, for want of time,
but principally bacanse in the meanwhile the cherry brandy

plant should be selected, and strong-
loocking woody pieces cut off : these,
with a blossom on the end. rarely fail.
Trim off the large leaves and put them in water for a few
hours or a day. Cuttings of ivy (tradescantia), wandering
jew, canary bird flower (fropeolum peregrinum), and olean
der, should be started in water and kept in water, in the
shade, until a little.root appears. Each cutting shounld have
n good sized pot, or several cuttings can be put in & wooden
box. The best soil for amateurs to use is half good earth
and half white sand, well mixed ; water well and keep in the
shade, but not in damp, until the cuttings have taken, then
give full sun. Transplanting geraniums requires skill. An
amateur should use pots and keep the geraniums in them,
sinking the potsin summer; and if the earth is not rich, they
can be watered with fertilizers in winter. A five inch pot
will do fora geranium for & year,
et
The Pletet Iee Machine,

Anhydrous sulphurous a cid, 80, is liquid un
der the atmospheric pressure at a temperature of
14° Fah., and does not give a pressure exceeding
four atmospheres for a temperature of 95° Fuh.
It has no a*tion on metals, or on grease, is not
combastible, and at the same time is not expensive.
A new ice machine has been devised by M. Raonl
Pictet, to produce cold by using anhydrous sul-
phurous acid.

The experiment which has given the best re.
sults, for a type of machine capable of manufuc.
turing 550 1bs. of ice por hour, may be described
as follows:

A tubular cylindrical copper boiler, 8 feet 03
inches long by 134 inches diameter, Is traversed lon.
gitudinally by 130 tubes of | § inch diameter, which
are welded at their extremities to each end of the
boiler or refrigerator. The vessel is placed hori
zontally in a Iarge sheet iron vat containing one
hundred boxes of 5 2% gallons of water. Ananti
freexing liquid (salt water) is constantly driven
into the interior of the refrigerator by means of a
screw. This liguld cools to about 19-3° Fah, foror.
dinary working, and in returning washes against
the sides of the box in which is the water to be
frozen. In the reserved space between the refri.
gerator tubes, the liguid sulphurons acid is eva.
porated, and its vapors are drawn by a force and
suction pump, which compresses them in the con-
denser. This condenser is a tubular boller identi.
cal with the refrigerator, with this exception, that
a current of ordinary water continually passes and repasses
through the interior of the tubes to carry off the heat pro-
duced.by the change from a gaseous to a liquid state of the
sulphurous acid by the work of com A tube, with
a stopeock regulated by hand once for all, allows the liquid
sulphurous acid to return to the refrigerator to he again vo-
latilized. The anhydrous sulphurous acid has the excoption-
ally advantageous property of being an excellent lubricator,
so that the solid metallic piston working in the cylinder of
the foreing pump does not need ofling.  Thus introduction




of foreign matter into the apparatus becomes impossible.
The force necessary for manufacturing 550 1bw. of ice per
hour is at the outside 7 horse power. A temperature of 19°5°
Fah, in the bath is more than suflicient for obtaining in the
“boxes & rapid and entirely economical freezing, The cost of
making ice by this process is estimated at §2 por tun.
——t t———
THE CENTENNIAL HORTICULTURAL BUILDING.

On the front page of this issue we publish an engraving
of the interior of Horticultural Hall, n building which will
be, 1o many visitors, the most attractive section of the Exhi-
bition. The lightness and airiness of the structare and the
boauty and varioty of its contonts, added to the fact that all
thelr attractivoness is the work of Nature, will certainly se-
cure a large share of the attention of many visitors. The no
ble palms shown in onr engraving, are, many of them, new to
this country ;and there Is, in nearly every departmentof flori.
culture and arborieulture, a good selection of native and for.
eign species.  One hundred species are forwarded from Ja.
muica alone, all of them rare and interesting, many of which
have nover been in thiscountry. ‘The ferns indigenous to the
United States also number one hundred varieties. More
aver, the following interesting and valuable plants will be
shown, growing in the soil, and blossoming and beaving
frait : Ginger, pimento or allspice, nutmeg, alligator pear,
bamboo, sarsaparilla, Liberian coffee, yam, cashew nut, /ig-
num it toak, Indian or China grass, betel nut, tea,  Also,
specimens of the pawpaw, mammee apple, mango, black
pepper, indigo, breadfrait, and noseberry. A few beautiful
specimens of the orchid may also be found in the west wing
of this building.

et —
Hllustrations of the Centennial,

We give on our front page an elegant illustration of the
interior of Horticultural Hall, for which we are indebted to
Harper's Weekly. We will take this occasion to say that the
picture of the Woman's Pavilion and New Jersey building,
given in our number for June 3, were also from that jour-
nal, eredit for which was inadvertently omitted at the time
of publication. The arrangements of the Messrs. Harper for
the illastration of the Exhibition have been made on a most
extensive scale, regardless of cost, and the numbers of their
popular weekly teem with artistic productions of the highest
merit.

Correspondence.

The Extraction of Gold.
To the Editor of the Scientific American :

The variety of the elementary bodies found in ores of the
precious metals renders it extremely difficult to furnish any
single formula that will in all cases meet the requirement of
the metallurgist ; buta large class of placer gold and aurif-
erous ores will admit of treatment by the following process,
which may, by slight alteration, be made to suit others,

Gold Is generally found in Nature accompanied by other
metals ; and those are often in combination with other ele.
mentary bodies, such as sulphur and tellurium, in variable
proportions, These are subject to decomposition by the ac-
tion of oxygen, or water, or carbon; in the change, sul.
phuretted hydrogen is generated, and perhaps a union with
sulphur and carbon is effected. The former is readily ab-
sorbed by gold, communicating to it a negative quality ns
regards mercury, forming what is called unamalgamable or
rusty gold. The ordinary amalgamating process takes up a
Inrge part of the conrse gold. This favorable condition is
due to its groater specific gravity, which favors saperficial
cleaning by the attrition received, while it presents less
surface of the gold to chemical action. The finer particles
escape amalgamation,

A quantitative analysis of the tailings at any of the quartz

mills or placer washings will determine the difference of
the assay value and the amount obtained by the mills ; and
the difference between the two estimates will excite somo
surprise. To obviate some of the inconveniences above
mentioned has long been desirable, and resort has been had
to other methods of treatment, Smelting, one of the most
perfect processes for the reduction of metals, is unfortu.
nately one of the most costly, and therefore cannot be em
ployed in ease of poor ores, The next in importance is the
chlorination process, the invention of the celebrated metal
Inrgist Plattner, of Freiburg, Germany. This process pre
senta advantages of economy which have caused it to be
adopted in California and elsewhere ; yet unfortunatoely it
entails cartain conditions, difficult to comply with in many
cases, which greatly impair its value, It is necessary that
the ore should be froe from most of the hase metals and
earthy bases. The weak attraction for oxygen and want of
stability of the former, and the alsorption of chlorine by
the latter, will defeat the object in view. Under the most
favorable conditions, very great skill and attention are ne
comary 1o Insure success. To avold the cost of smelting,
and the restrictions narrowing the sphere of usefulness of
the chlorination process, the following process has been de
vised :

The auriferous sulphides or fine sulphurets are roasted in
the ordinary reverberatory or other furnaces, under the
conditions eommonly employed. The sulphurous YApOrs
arising are passed through a broad based chimne ¥, partially
filled with ore,rock, or coke, of egg size or thereabouts, rnwl‘
ing upon & grating. A small stream of water is introducsd
and allowed to impinge on the top, and will pereolate
through the whole mass, The water arrives at the bottom
highly charged with sulphurous acid from the asconding
vapors ; this ncid may be converted Into sulphuric by the use
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of hyponitric acid in n gimilar chimney arrangomont,
roasting, the ore may consist of sulphate, sulphide, and ox .
ide of iron, copper, ote. If the roasted ore is treatod to a |ing the weather following changes of barometer, the farmer
warm solation of dilute sulphuric acid, as above mentioned, | ean soon learn to interpret the indieations,
thore will result the following reaction: FeS 4 HO, BO, =
HS 4+ FeO 80,. The sulphuretted hydrogen passes off us |sbove the line of mean pressure and varies but little, fair
vapor ; the iron salphate and other soluble salts, if present, | weather may be relied upon; but if there are sudden and ox-
may bo leached out.  The insoluble salts romaining with [ cessive fluctuations, n northeasterly storm is likely to fol.
the gold exert no action in separation by mercury, The ad- | low. The time of its approach is indicated by the frequency
dition of & little caustic lime at end of the process, excluding | of the fluctuations, its violence by the excess of the move-
it as much ax possible from atmospheric influence, will give [ ment, When the curve is below the line of mean pressure,
rise to the formation of the hydrated protoxide of iron, ujunr'-rlnin weather, mainly from the southward, with in-

Aftor | direction of the line tolls the story. Being only n challe mark,
the lne is rubbed out and made over overy day, By obsery.
As a general
rule, however, says the 7ridune, when the curved line is

powerful deoxidizer, which acts by keeping both mercury
and gold clean and active. Joux Tuxnrinpar

Nowark, N. [

- —
Working Men’s Reading Rooms,
To the Kditor of the Seientific Amorican :

I am happy to see that the working men have in youn
truo champion. They are to the country what his staples
are to the farmer, to be relied on when othor things fail ;
and it i in their behalf that 1 wish to speak.

Some time since I saw a reading room for working men
guggosted in your paper, and some of the towns in this vi-
cinity have established such, to their benefit.  Now there are
many, perhaps hundreds, of working men, especially those
employed in wateh factories and the like, whose occupations
during the day demand such a strain upon the eyesight that
reading by lamplight is both difficult and injurious. There
is nlgo a classof working men whom my plan is more espe-
clally intended to lielp, namely, those whose limited eduen-
tion has not given them tastes which are ealeulated more to
elevate charncter than to make money. A mechanic of the
humbler class spends his life so much among the real, prac
tical, and prosaic that, unless he has a very spiritual nature,
he is apt to become coarse in his perceptions; and if he has
no natural taste for instructive books, he will not be likely
to acquire one in following his business., In almost every
town, there are ladies and gentlemen who can spare at least
one evening in the week, and who have enough literary tal-
ent to fill an interesting programme for an audience of work-
ing men; giving readings and addresses, which may be in-
terspersed with music, thus making a pleasant and profita-
ble evening for those who otherwise would find time hang
heavily on their hands.

Many a workman who has yet to know what it is to re-
ceive wages that do not necessitate the strictest economy
feels a pardonable hesitation in taking his family to any kind
of meeting where broadcloth and velvet abound, and where
people look askance at his worn clothes and hardened hands;
but the entertainment I suggest would be his and his alone,
and he and his fellow workers could meet thereat without
restraint. $

This suggestion is respectfully offered, not in opposition
to that of the SCIENTIFIC AMERICAN, but to meet a want
which that, in some instances, would not entirely cover.
These ideas are, of course, subject to modifications; but I
feel sure that such an institution, organized in any manu-
facturing town, would not be long in existence without a
marked change for the better, M. P. P.
Rockton, 111,

HOME-MADE PROBABILITIES.

We nre indebted to an old and valued subseriber, Dr. Le-
vings, of this city, for a suggestion which we think will be
of much use to farmers. It is a modifieation of the plan re-
cently adopted by the New York Zvibune, for exhibiting,
graphically, barometric fluctuations over a given time; and
ity object Is to ennble every farmer, by the aid of barometer
and thermometer, to cast up his own weather probabilities.

A Dblackbonrd, sny two feot wide by three feet long, is
preforable, but a barn door will answer.  On this is ruled
the horizontal center line, AB, in the engraving, say in red
puint; above and below this are ten horizontal divisions, and

| the board is also divided vertically into twenty hour sec.
| tlons, numbered to represent the hours as shown, The red
| line marks & barometric hight of 80 inches, and the other
{ horlzontal lines tenths of inches above and below. It is
jevident that on this the course of barometric variation can
be indicated by an irregular line, For example, onr engray-
ing shows that at 12 P, M. the instromoent registered 2082,
12 hours Iater it had risen to 2088, then it declined to 20°84.
"l he board thus prepared is hung at any convenient place,
[ near the barometer; and st noon or at any other time, who.
ever may pass it has only to glance at the clock or his watch,
look at the barometer and carry on the line to mark the in.
dication with a bit of chalk., Then in the evening, say, if the
| farmer Is desirons of \knowing whother the weather will be
fine on the morrow, he merely glances at the board, and the

creased temperature, will follow. A descent of the curved
{line from above to below the line (30) evinces a tendency
from good to bad woenther; while an ascent, from below !.0
above it, points as unmistakably to pleasant weather, which
muy, however, not be of long continuance. The diagram is
tho measure for all storms likely to ocour. The proportion-
al distance nbove and below the central line marks the ex-
coss of changes.  As temperature corresponding to barome-
tric indientions is also an aid to predicting the weather, a
second bonrd might be constructed to mark changes in the

thermometer, and hung beside the one already described,
. e ae e
Solvay's Ammonia Soda Process,

This new mothod of making soda ash from common salt
seems likely to prove as great a success in practice as it is
remarkable in theory. Intechnology revolutions take place
slowly. Although this process was exhibited at the Vienna
Exhibition and attracted a great deal of attention there, it
hag been slow in coming into practical use. Professor AW
Hofmann did not hesitate then to prophesy for it a brilliant

| future, but some details of the operation were not yet per-

fect, and, while capitalists hesitated to risk on a thing so
new, old manufacturers fought it as their direst foe. The
operation depends on & principle discovered a long time pre-
vious, namely : that bicarbonate of ammonia is sble, under
certain circumstances, to decompose the much more perma.
nent compound, chloride of sodium, the result being chlo.
ride of ammonium and bicarbonate of soda. A patent was
taken out in 1838, in England, for making soda ash in this
way, but it seems not to have come into practical use.

E. Solvay took out several patents abroad, the first being
in 1863. His method, we understand, as now employed, is
nearly as follows: In one tank a saturated solution of com
mon salt is first prepared, and then slightly diluted with
water until it stands at 67° or 70°. This solution is then fil-
tered and run into a second tank, and ammonia gas forced
up through the brine in small bubbles, which are rapidly
absorbed. When the brine has become saturated with am
monia gas and its density falls to 167, it flows automatically
into the third tank, first, however, passing through a worm
placed in cold water to cool it. This third vessel, called the
absorber, is the most important part of the apparatus, for it
is here that the carbonic ncid is admitted, which seems 't
first to combine with the ammonia to form a bicarbonate «
ammonia, then, gaining fresh power, itattacks thechloride
of sodium, driving out the acid and combining with the hase.
The operation may be represented thus; (NH)HCO,+Na
C1=NH, €14 Na HCO;. The absorber is a cylinder 37 to 53
feet high, provided with numerous perforated, convexed,
horizontal partitions, or false bottoms, with teeth-like open-
ings around the edge. The absorber is filled with liquid and
carbonic acid foreed in at the bottom under 1} to 2 atmos
pheres of pressure; and asoending, it comes into intimate
contact with the liquid. The bicarbonate of soda collects
as & crust on the false bottom. The liquor is frequently
drawn off, and the absorber filled with water to dissolve the
soda salt, which can then be evaporated in vacno and the
excess of carbonic acid driven off and caught in receivers for
use a second time. The earbonate of soda resulting from
cnleining this biearbonate I quite pure if the salt employed
be pure, and is at all events free from sulphur, an ever
present and inavoidable contamination of crude soda ash
made by the Leblane process,

What becomes of the waste products? The chief by.pro.
duct is, of course, chloride of ammonia, which by treatment
with an alkali is decomposed, and the ammonia gas liborated
for use over and over again. If quicklime be employed to
decompose the sal ammonine, the operation is as follows
ANH,Cl 4 Ca 0, Hy0=Cn C1,4-2NH, +2H,0. The chloride
of ealoium thus obtained being an article of very little value,
it is preferable to decompose the sal ammonine by means of
caustic magnesia, thus obtaining a chloride of magnesia,
which ean in turn be decomposed very readily by the action
of steam Into caustle magnesia and hydrochloric acid, the
Iatter a valuable commercial article, the former for use again.

It will be ween that there is no waste, every product being
utilized ; and the question of practicability rests chiofly on
the one question: s bicarbonate of ammonia able to decom.
pose all, or very nearly all, the chloride of sodium in the
brine? Ordinarily, no; but under pressure and by » proper
adjustment of conditions it seems to have become possible,
else the success of the process reported abroad could not
have been attained,

4 ——
Moths,

This Is the period when moths begin to fly, and those who
havo not packed away winter garments and furs should lose
1o time In doing so. Beat the articles thoroughly, and ex.
pose them to bright sunlight and air for several hours. Seal
thom up In tight paper cases, or put them away in close
tranks, with plenty of gum camphor, pepper, tobacco, chips
of Russin leather, or cedar dust.

e e S e

A 600D choap paint for rough woodwork s made of melt-

ed pitch 6 1bw., linseed oil 1 pint, brick dust 1 1h,
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The object of the presont locturs In & brief deseription of
the potter's art In its various branches, The word pottery,
_which is of Latin origin, Is frequently roplaced by corn.
mh word derived from the Greok, and having & more
comprohonsive meaning. The material used in thix art iy
w olay, & hydratod silicate of alaming; and the product

from glass partly in composition and partly in the |

_modo of preparation. Glass is readily fusible, and can be
worked only In s fused condition. Pottery, on the contra
Ty, receives its final form before the fire is appliod, and it is
then baked only 1o harden it.

When the molten mass of the earth beeame solldified, the
outer crast was composed chiefly of silicious rocks, such an
granite, Granite is composed of three difforont substances :
quartz, which is almost pure silica ; folspar, o silicate of aly.
"““‘, and potassa ; and mics, s silieato of e and alumine.
After a time the high temperature provailing on the earth’s
surface decreased, moisture was procipitated, ocoans were
formed. Theso oceans were acid, contalning hydrochlorie
acid, by which the rocky crust was attacked and decomposed.
The disintegration of the siliclous rocks is still going on,
though only on a much reduced scale, and the prodacts of
their disintegration maintaln the fertility of our soil. The
felspar and mica are thus converted into clay, in which the
quartz remains imbeddod, the wholp retaining the original
shape of the parent granite until it is washed away by the
action of water. Then the heavier and coarser particles of
quartz aro deposited near by as sand, while the finely sus.

ponded clay iy carried to some distance into quiet water,
where it has leisure to sottle, By further chemical action
the clay may then be cemented together to form slates and
shales, and the sand to form different kinds of sandstone.

Clay is found nearly everywhere on the surface of the
earth, It is valuable to us on aceount of its plasticity, by vir-
tue of which it may be easily molded, rolled in sheets, and
worked liked dough, and because it may be baked togoether
to form a solid, compact mass. In its pure state it has the
disadvantage of shrinking considerably in the baking, and
other substances must be added to counteract this tendency.
Sometimes the proper mixture is found ready made in Na-
ture. The purest of all clays is known as kaolin, chiun clay,
or porcelain clay. It is indeed perfectly pure and white, and
was formerly found only in China, For this reason the ma-
nufacture of porcelsin was so long impossible in Europe.
Clay containing carbonate of lime is called loam, and, colored
with oxide of iron, ocher. Other names are potter's clay,
brick clay, marl, ote.

The ware manufactured by the potter varies with the na-
ture of the cluy and of the substances added to it. ' We many
classify it under the heads of porcelain, stonewnre, and earth-
enware,

Porcelain is dense, hard, and compact ; it smits a ringing
sonnd on being struck, cannot be scratched, and is more or
less translucent when held up to the light. When broken,
the fracture shows no porosity, and it does not cleave to the
tongue. There are three varieties : the hard or real porce-
lain, in which tho glazing is of the same materinl as the hody
of the ware, differing only in proportions ; the soft or ton-
der French poreeluin formerly made st Sdvres, which is not
a true porcelnin but o semi fused glass-like substance ; and

“the English soft porcelain, which is made with the addition
- of phosphate of lime or bone ashes to render it more fusi-
ble.

Stoneware, in its more common forms, is dark, more or
less imperfect, partially fused, and covered witha thin glaze
The characteristic of earthenware is its porosity ; it is not
fused at all.

True porcelain came originally from China and Japan. Its
manufacture, according to their traditions, extends back to
the remotest antiquity. It was found there by travelers us
early as 2,000 years ago. For a time the socrot was lost ;
bat about 485 B. C. it was recovered. The first attempt to
imitate it in Europe was made in 1695, when they succeeded
in making the tender porcelain at Sévres. In 1703, true
porcelain was invented in Germany. Bdttger, a Berlin apo-
thecary, somehow acquired the reputation of possessing the
socret of making gold. So valuable a person could not be
suffered to remain at large by a needy government, so he was
kept in confinement and provided with all the materials he
asked for. Hisgold making proved a failure, but he suc-
coeded in producing a red stoneware having the properties
of porcelain; and in 1700, when kaolin was found at Schnee-
berg, he at last produced the true white porcelain and be-
came the first director of the works at Meissen. A history
of the early potters and their hardships would be very inte-
resting, if the time permitted. Take, as an example, the
case of the Frenchman Palissy, who had sacrificed all he
had in his endeavors to make the kind of ware known as
Jaience; wod when on the point of succeeding, he made fire
wood of his furniture and tore up the floor of his room to
keep up the heat of his kiln.

After a time the secret of the art leaked out ; works were
established in Berlin in 1751,and in Nymphoenberg, Bavaria,
in 1755; snd in 1765 they gaye up making soft porcelpin at
Siyres, and began the manufacture of the truohard varioty,

If knolin alone were used, it wonld shrink considerably in
the baking, and would furnish a very porous product. To
prevent excessive shrinkage, quarts is sdded, while felspar
{8 used to fill up the pores. The knolin Iy first washed by
suspending it in water, allowing the coarso particles to settle
{n the first tank, then drawing off to a second, and so on,
until the deposit Is of the requisite fineness, This process

Is called elutristion. In the next place, the felspar and
quarts are caleined, dropped red hot Into water to disinte.
grate them, and passed through a croshing mill.  Fineness
of the product Is essential to success. Then all the mate.
rials are mixed up wet, in & rotating spparatus containing = |
number of kuives. As the mixture would sottle unevenly

If allowed to stand, It Is run into & number of flat bags
placed between boards, and the water is resdily filtered off
By allowlng the mass thus obtained to stand some time be

fore working, it becomes more mellow and plastic.

The process of shaping the plastic mass was illustrated on
the platform by & professional potter, who made & sumber
of objects on the potter's wheel, an horizontal disk of wood
rotated by means of a larger horizontal metallie disk placed
on the same axis and kicked by the foot.  Another plan isto
mix up the material with water to the consistence of cream
and pour it into plaster of Paris molds, a number of which
were exhibited.  The plaster absorbs the water, and then
the very fraglle vossels of clay may be taken out and com.
pletely dried previous to baking, They require a tempers
ture rather higher than s bright red heat.  For this purpose
large kilns, two or three stories high, are constructed, the
rooms of which are large enough to walk about in. Thisis
necessary, bocanse the greatest care is required to avoid
breaking the unbaked vessols, or green ware, as it is ealled.
For the best quality, each object is separately placed on an
infusible mold orsegyar of the same shape. Forinferior ar-
ticlesone seggar Is made to werve for many objects, which
are then Kept apart by little bits of clay. Hence we often
see two or threo little defects in the glazing, When the ves-
selsare baked, they come out as biscuit ware, which is com-
pact and strong enough to bear handling.

They are next glaxed by means of the same mixture with
the addition of more felspar, which renders it more fusible.
The vesscls are dipped into the mixture, dried, and put
back into the furnace, first taking care to remove all the
glazing mixtare from the bottom to prevent their being ce-
mented to the seggars, The decorations are painted on with
metallic oxides ground np with oil of tarpentine, oil of la-
vender, or a solution of gum, and burnt in by placing in a
small mufille furnnee, Chrominm produces a green, cobalt a
blue, and gold a purple color

Specimons of porcelain from different works were exhibi-
ted, the Amoriean specimens being from the Union Works
at Greenpoint, The latter were made more durable than or-
namental, to suit the demand, though some were quite as
thin and delicate as Berlin ware. Samples of artificial teeth
of porcelain, purely an American enterprise, were also
shown.

Stoneware is made from' certain natural elays which con-
tain the constituents of the porcelain mixture, but are more
or less colored. It is thinly glazed by means of lime, soda,
or potassa fluxes. Ordinary salt is often used for this pur-
pose. ! \

Granite ware is an English and American combination of
stoneware cluy and the poreelain mixture, for ordinary table
china. 'To conceal the natural color, an opaque glaze of bo-
rax, lime, and oxide of tin is laid on. Instead of being de-
corated by the artist's brush, the design is printed on paper,
stuck on, and burnt in.  This ware is sometimes tinted blue
with oxide of cobalt, or buff with oxide of iron,

Earthenware is merely baked without fusing, hence it is
very porous and well suited for flower pots und water cool-
ers for warm conntries.  T'he red color is due to oxide of
iron, Some enrthenware is glazed with oxide of lead ; but
this should never be used, as the glazing is poisonous. Acids
readily attack it It s easily recognized by its very glussy
APPEATANCE, .

Formerly the most famous pottery was the falenee (origi-
nully from Fajenza, Italy) and majolica (from Majorca),
which consist of a cream-colored, porous earthenware cov-
ered with a thick glase.

The lecturer concluded by exhibiting a large number of
screen pictures, representing the manufacture of porcelain
among the Chinese, the Egyptians, and the moderns, together
with some of their choicest prodactions. C. F. K.

— >

Userul Roclpes for the Shop, the Houschold, and the
Farm.

An excellent process for coloring gold is based on the use
of the following materials: Nitrate of potassa 6 ozs., com-
mon salt 8 ozs,, sulphate of zine 8 ozs,, alum 3 ozs. These
are reduced to powder and allowed to dissolve slowly in the
color pot over a fire that can easily be regulated. The mix-
ture should be well stirred with an iron rod; and as it dis-
solves it will riso, when the work must be at once suspended
in it and kept in continual motion until the liquid ix about to
sink down in the pot. The objects aro then taken out and
immersed in elean muriatio acid piokle, which will remove
the adhering color, Thecolor in the pot will rise again af-
ter the withdrawal of the work, and this opportunity may
be taken advantage of for a fresh dip.

The following four recipes for dyeing goods at home are
contributed to Inter-Ovean :

For orange on cotton goods, take | oz, bichromate of potash,
2 ozs. sugar of lead ; dissolve in soft water enough to cover
the goods, put in goods, simmer a fow minutes, ringe in cold
water, and dry.  For blue, for 10 Ibs, of goods, dissolve 10
ozs. copperas in water to cover the goods, put the goods in
sonk 4 hour; heat soft water boiling hot, and put in 6 ozs.
prussiate of potash ; putin the goods; lot remain half an
hour ; air s few minutes, then add more prassiate of potash;
put in the goods, lot remain a short time; air again, and add
§ oz, oil of vitriol; put goods back ; lot them remain § min-
ates, stirring them, then rinse in cold water, If wanted
very light, do not allow the goods to remain in the dye after

|ulding the vitriol but & moment ;

the shade can be made
darker or lighter by the time it is left in the last time.

Permanent green on cottons : First color blue ; then dis-
solve B ozs. sugar of lead in 4 gallons of water. Dissolvein
another vessel 4 ozs. bichromate of potash in 4 gallons soft
water,  Dip the goods first in the lead water & few minutes,
then in the potash water; wring out dry; afterwards rinse
in cold water. If you winh a dark green, first dye a dark
blue ; If light green, a light blue.

Permanent yellow and orange : For 5 Ibe. goods, 7 ozs. su-
gar of lead, in which dip the goods 5 minutes, Make a new
dye with 4 oza. bichromate of potash ; allow the goods to re-
main about 10 minutes, or antil the color suits, For orange
pass it through strong lime water.

Durable brown for 5 Ibs. goods: Two oms. copperas (or
alum) in sufficient water to wet the goods. One pound ja-
ponica dissolved in water. Take ss much weak lye as will wet
the goods well (or B oza. bichromate of potash—this is more
expensive, but no better); put in the japonica water ; dip the
cloth first in the copperas water, then in the japonica water,
having it hot, Care must be taken to use a weak lye; if it
be too strong, the color will be too dark.

We cull the following practical suggestions relative to hop
growing from the report of & meseting of the Hop Growers
Union, at Clinton, N. Y.: Hops should be planted on well
drained high ground. Land which has been in cultivation
at least one yearis better than sward land. The hills shoald
be made seven or eight feet apart. Inssmouch as an early
startand vigorous growth the first year insures vigor during
the second year, it is well to plant as early as possible.
Make the holes with a hop bar and plant five pieces of root
in each. Do not cut off the first year's growth if the vines
spread inconveniently, but wind them about the stake. Al-
ways cover the hills with manure before the ground freezes.
The vines should be tied as soon as they will reach the poles.
Do not begin to pick o early; when fit to gather the seeds
will be hard and brown. All hops should be picked within
a period of eight days. Farm manure is preferable to pre-
pared fertilizers.

A good and simple furnitare polish consists of a little Cas-
tile soap scraped into a pint of warm water, Add three ta-
blespoonfuls of sweet oil; heat, and apply while hot.

Ceilings that look very rough and manifest a tendency to
peel should be gone over with a solution of 1 oz. alum to
1 quart water. This will remove the superfluous lime and
render the ceiling white.

The green outer husks of walnuts contain a yellow brown
and remarkably fast dye, which is well suited for dyeing
woolen or cotton materials, staining wood, etc. Wool thus
dyed requires no mordant, is very soft to handle, and not
like that dyed with vitriol. The shades of color obtained
are from bright to dark brown. The husks may be simply
kept dried till used, or packed moist in tabs, by which means
their coloring power is further increased.

During recent experiments on fireproofing materials at Vi-
ennas, the following mixtures of salts were successfully em-
ployed: To 20 parts by weight of water add 3 of borax
and 2} of sulphate of magnesis. This forms an insoluble
borate of magnesia, which surrounds and impregnates the
threads or fibers to which it is applied, and renders either
the development of gases or the spread of flame very dif
ficult. To 1 part liquid sal ammoninc, add 2 parts sulphate
of lime. A single coating of this acts as an excellent pre-
servative for wood structures against burning. Old roofing
soaked with tar and oil failed to catch fire after being im-
preguated with this mixture.

A new waterproofing compound for fabrics is made as
follows : In 14 partsof water, heated to 180" Fah., dissolve
10} 1bs. gelatin and 21 Tbs. castor oil soap. Then add 104
1bs. gum lac, shaking the liquid until the last is complete-
ly dissolved. Remove from the fire, and add in small quan-
tities 21 Ibs. powdered alum until the alum dissolves. This
forms an insoluble alumina soap, closely incorporated with
the gelatin and the gum lac. Apply with a brush,

A cement suitable for joining metals to non-metallic sub-
stances is prepared by dissolving in bolling water 2¢ Ibs
glue and 2 ozs. gum ammoniac, adding in small quantities
about 2 ozs. sulphuric acid.

s, T PSS
Exterminating Bedbugs,

Where all other means have failed to exterminate bedbugs,
sulphurous acid gas has succeeded. Take everything out
of the infested room, plug up all the windows tightly, close
all chimneys, and empty sbout 1oz of powdered sulphar
on a pan of hot coals, placed in the middle of the floor.
Shut the doors and cover all cracks; lot the sulphur burn as
long as it will. Where the room is large, it is a good plan
to fasten a bit of tin tube to the bottom of the pan, and to
this connect enough small rubber pipe to lead out of the
nearest door. By blowing into the end of the pipe with the
bellows, the sulphur will be caused to burn more quickly by
the draft created,and to give a denser smoke, After the sul-
phur has burned out, paifit all the cracks in the flcor and
around the mop board with a strong solution of corrosive
sublimate, and treat the furniture to the same before re-
placingit. We have seen a room frightfully infested com.-
pletely freed by .(hh plan,

To bleach Toaves,mix 1 drachm chloride of lime with 1'pint
water, und add sufficient acetic acid to liberate the chlorine.
Steep the leaves about 10 minutes, and untll they are whit.
ened; remove them on a piece of paper, and Mhrdpl
water, ‘ e

O b

C. 7. 8, of Rockland, Mass., claims thet the nailmaki
machine, recently credited by us to the late Jucob P

was the invention of Colonel Jesso Reed.
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IMPROVED PORTABLE PHOTOGRAPHIO APPARATUS.

We illustrate horewith a now photographio apparatus of
vory simple construction and intonded to enable persons
having little or no knowledge of photography to sueceed in
good pletures. 1t is equally well suited for the
professional artist as for the amatonr, and its compact form
renders it eapecially well adapted for out-of-door work. The
manipalations required are purely mechanieal and require
no dexterity or skill

and there i little probability of clothes or hands being solled | heard

Lon the seale already olworved, the lens eap in removed, and | process nsnally adopted at the Flswick works

with the ehemieals
Fig. | ropresonts the
Invention ready for
use ; thoe construction
Is depleted in the soc
tlons, Figs. 2 and 8
The central and main
ease, A, Fig. 8, is pro
vided in front with
the usunl lens and
cap, and in rear with
& removable shutter
shown detached st B,
Fig. 1. To the bot
tom of the main cise
st oach side are hinged
side cases, O, which,
when extended
shown in Fig.] are sus
tained by cords, and,
when folded as In Fig
8, are attached to the
main portion by hooks
and staples. Openings
are made in the lower
part of each side of
the main casing, as
shown in Fig. 3,
allow of inserting
therein the trays, D,
containing the deve
loping and other solu.
tions. Just above these
openings are hinged
boxes, E, which in.
close the trays when
the latter rest on the
side cases, C.  Inthis
position the two boxes,

the apparatus is folded, the boxes rest, as shown in Fig, 8,
against the side walls of the main case. The trays, D, are
made of sheet zine, and are controlled from both sides of the
apparatus by the strings, F, by which they are drawn at will
from their position in the boxes, E, into the main chamber,
or vics versd.

@, Fig. 2, is the focussing frame which slides by a dove-
tailed piece in guide strips. The sliding piece is graduated
above so us to allow of the adjustment of the frame in any
position in which it has formerly been set. A loop shown at
H, Figs. 1 and 2, serves to move the frame as desired. In-
side the latter is pivoted & swinging frame, I, Figs. 1 and 2,
which supports projecting wire arms having hook ends to
hold the ground glass or sensitized plate. This (rame is held
above by a suitable catch, which is released at will by one of
the strings shown at the top of the case. A second string
serves to raise and lower the frame, I, so that the plate may
be dipped at will into the different solutions contained in the
trap below (dotted lines, Fig. 2).

Besides the two trays in the side boxes there is an addi
tional water tray, which is introduced into the main case
through the lower hinged part of the rear shutter, There
are also suitable boxes, J, Fig, 8, for storing the bottles of
chemicals, etc. The mode of manipulation is as follows, the

apparatus being arranged as in Fig. 1:

The focussing frame is drawn out and the ground glass in-
serted, and the whole pushed back until the catch engages.
The frame ix then adjusted until a clear image of the object

'Fz'g. 2

= a. '
is obtained on the glass, when the figure marked on th
piece scule is noted. One of the side trays is next drawn in-

e it

to the main case and filled with the silver solution from one

of the bottles shown. This tray being returncd to its first
position, the other tray is similarly drawn forward, filled

e slide

with the developing solution, and replaced.  The eollodion
Izod glans plate is now lnserted instead of the glass one, and
the frame moved forward
nition

The rear shutter s affixod In po

The swinging frame eateh Is next released; and the

frame Is graduslly lowered Into the silver solution, the tray |
contalning which has previously been drawn into position |

g :
The plate In allowed to remain In this bath for about four

minntes, to render It sensitiveto Nght, Tt i then lifted out,

The dark room or tent is abolished, {and the frame earried forward untll the elick of the eatch i | guns for the Ttalian navy
The fooussing frame s now adjusted to the mark | and will consiat of 19 distinet ploces, bound together by the

BRICE'S PORTABLE PHOTOGRAPHIC APPARATUS.

with the central or main case, form the dark chamber. When | exposure takes place.

The tray with the silver solution be.
ing returned to the box, the developing solution is drawn in-
to position, and the glass plate is lowered into this for about
ninety seconds. At the expiration of this period it is removed;
and the water bath being introduced through the rear shut.

ter, the plate is finally lowered and washed. Nothing fur-
ther remaing to be done but the nsual finishing treatment.

Patented in the United States, Great Brituin, France, and
Belgium through the Scientific American Patent Agency.
For further particulars address the inventor, Wm. A. Brice,
caroof R. Clifford Poulter, 42 Middle Temple Lane, Lon-
don, K, C,, England,

e et —
A Long Gas Plpe,

There was, says the American Monufacturer, a very in-
teresting and conclusive experiment made with the use of
the 8-inch pipes of the Columbia Conduit Company, before
they were in use for the transportation of oil, by connecting
them with a small gas well at Millerstown. From the time
the gas was turned in to the time it ignited at Hammerville,
Allegheny county, 82 miles from the well, was 22 minutes ;
of course it was impeded by the air, which had to be forced
out of the whole 82 miles of pipe in that time, The amount
discharged was at the rate of 161,000 feet per 24 hours, the
nolse or roar of the discharge alarming the people living in
the vicinity with no perceptible difference in the flame be-
twoon the discharge end of the pipe and at the well, The
pressure at the discharge was 49 1bs,, and at the well 55 1bs.,
& difference of only 61bs, per inch after the connection with
the well. This, of course, is not in conformity with the
theories and demonstrations of scientists, but the experiment
was condocted under the care of two experienced engineors,
namely, J. H, MeHlroy, of Pittsburgh Gas Company, and R.

Young, of Allogheny Gas Company, and the facts can he re

lied npon 1t Jooks as though some facts would have to be

changed, or some tables and books on pneamation and hy
dranlies will have to be revised
-
Six 100Tun Gnns,
& ¢ of the Elswlok
Nowenstle.on-Tyne, are constrocting six
They will e

Ordnanes
100-4tun
muzzlelonders,

£ 0

Sir W
Works,

Armstrong

The barml

of each gun will he
constructed of twn
ll'll‘!”l“ of wteel, eneh
length being about 18
foot, so that the 1otal
length of the barrel
will be over 30 femt

The breech end of the
barrel will be 20 inches

the
2530

in diameter, and
muzzle end
inches sl""'lﬂ'

chinery has been ap
plied to the manufae
The
process of boring the

which

ture of the gons
barrels, Are
made of welded steel,
is one of great difi
culty and delicacy The
first bore put through
the solid steel was 9
inches, the second 12
and the third
diameter

inches,
158 inches
he center tube will
be bound by 15 differ-
ent colls, on the prin
ciple introduced by Sir
W. G. Armstrong, and
the trunnion pieces
will be no less than
65§ feet in diameter.
There is no machinery
now existing strong
enough to deliversuch
guns, and hence Sir
W. G. Armstrong &
Co. have for some time past been constructing a crane to lift
them in and out of the ships in which they will be fought.
This crane is capable of lifting 160 tuns, and its platform re-
volves upon a line roller frame of 43 feet diameter. Itstands
upon a masonry and concrete pedestal 20 feet high and 50
foet in diameter, the outer wall of which is made to carry the
path in which the line roller ring runs; while the center is
hollow and serves as & house for the boiler and the pump
supplying the water pressure for working the crane. The
process of 1ifting is achieved by an inverted hydraulic press
hung in gimbals, on a new system devised by Mr. Rendal.
Motion is imparted to the crane by an hydraulic rotary en-
gine. The foundations for the crane are being lsid in the
arsenal of Spezzia, where it will be a fixture.

R —
—t -
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ANOTHER INVENTOR OF THE BALESTRIERI REFLECTOR.

We took occasion, recently, in describing the new lantern
alleged to be the invention of Professor Balestrieri, of Na-
ples, to point out that substantially the same device had
already been patented by American inventors in this country
in 1871, We are now indebted to an old and valued cor-
respondent, Mr. David Shive, of Allentown, Pa., for remind-
ing us that he devised the same apparatus a year previous
to the date of the patent above referred to, and used it for
concentrating the sun’s rays in order to melt refractory snh-

stances. Mr. Shive refers us to our own files, and we find
that in 1870 we published the annexed illustration, which
the reader will see is almost precisely similar to the Bales.
trieri invention. Mr. Shive'sidea of using the apparatus for
heat, and that covered by the 1871 patent, for employing it
as a locomotive head light, seem to include all of Professor
Balestrieri’s applications. So this appears to be an instan

of double re-invention "
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THE CONTENTS OF A coDy sSTOMACH
&:.N Boskinnd pubiliahen i Land aud Woter theye

REMTing herawith repmduend.  The sarieas ob
oot In & s of horsalialr S0l siring, the hem of wihie

harw

maeh ineger It

oo romarkable thing that the Points of al) those hooks o
furned spwands. e st qoite U T ——
o mo many honks tn the stamach of this o, MNenpt that 1
wod wha owned e stemach had soomehow o -
snather managwl o gut bl of haddieks ur
m onught on bk and in whoes Vemlivm
the hooks wtill remnined.  The fesh of the
whitlngs or haddocks had boen stirely 41
Bted by (he Juleen of the ousd's stomach 1he
harsohalr and wetal of the heoks, hawover
reninted e nothon,  That whittng sad had
dook have froquently hooks 1ot in Ui i F
wull kncown to all thoss who have the eare of
sonls.  Ben fuh books sre very chowp . and

the Hahormen, riher than ke the trowble

b oxtraot the hook oo the fsh's mowth

very frequently vot off the * snood ~ or line

b whieh the fah bs attachod, and ot the hook
realn de s, The seal swallows the fluh
ook and all, the hook geis sntangied ln the
poor seal’s intestines, snd of coure proves
fatal

“The ood Is what |n generslly calied & vo
ricious fish. | have now in my maseum,
ways Mr. Buckland, “a portion of & tallow exs

dle, alwat seven lnches loag, alse & palr of
-l:n‘o miths, hoth takea from & cod's siom
ah.”

——et O -G
THE MYOALES -DOOR BUILDING
In the Puaris Jordin des Plastes, says Lo Notwre there
& ourloas splder belonging to the mygale spovies, and com

monly known as avicalar, owing 1o the sapposition that the

“nam v h».-za'o,“ wnadh W ferew pen . et |8 the proper
the mygnle s ien T that y &
.

iRalie w Inak» » A ol o o Ta & Yerie
.

i Mot

sl hedny

himani! ints thet neronsnry mesns o/ s s

The latertor of the v ar | amtend of b -t —
In pherond with, perhaps, thirty dewp holes o0 - :
theae are liwniost bowhiorm & ek w i b placsd, et »
trppeniio b a Winge. Wihen the spldes Snda himif o
e pokew in tlaw 1 thean b . . L
manditdee ihto s walla of his dw o f hon re «

| his hody, he palls his deor tghily shat, snd se deflen the In
Pomeds of Lin ctirrules

Daring the day the mygnie ciowes his portal bt of night

In | be apens it slightly, and watches ; sbould & Sy ar erukes

e within proper distanes, he leaps out, the prey s
| KTRaped nudd the spider bs back sguin in his don, with the door

Insect finds It proy In small bisds. Like all spiders, this  shut. before hardly o fraction of & seennd ran B

onrlous cresture has cight eyen.  Its mandibles are armed
with sharp teeth, snd it foet have retemetile claws, pesemb-
ling thowe of & cat. The cephalo-thorax sof o velvery black
with an olive Juster ; the abdomen and feet are covered with
long redidish halr.  Its loogth bs about three inches snd its
bremdth seven ineches |lnl’ the [.mr members of the ope
clen atteck birds, as they overcome thelr vietims by sheer
strength snd not by potsuncus njection ; fur although they
possess Venomous capabilitien, the quantity of vesom s uot
suflicient to affect large prey. Thelr favorite food is crickets
and Insects of llf‘v size, which "l?_\‘ capturs at uighe, l_'ill‘
torpid duriog daytime.

The mont carions member of
the specien bs & wygale indigen
ous to Corsion, & light brown
spider which lles In tabes dug in
oluy banks. These passagos run
In & stralght line for two thinds
of theirlength, and then become
slightly oblique at their Inner
extremity. A eclose examination
of these remarkable habltations
proves the existence in the spl
der of an instinet wonderful in
its minoteness The tubes are
vanlted from end to end with »
hard mortar, and this in turn s
lined with a soft, silky web., Be.
fore, however, covering his walls
with their finest hangings, the
spider fastons up a conrse fabric,
and on this, as a foundation, the
more delleate material Ix se
eured. Then he begins the con
struction of his door, in which
operation it would seem that al
most reasoning faculties are em
ployed. At a hasty glance, the
cover appears to be merely u lit
tle disk of mortar lined within
with web, hinged to one side of
the aperture so as to open out
ward, and supported by a pro
longation of the lining mortar
Close examination, however,
shows the door to be far from carclesaly construeted. Al
though scarcely one tenth of an inch thick, it is constructed
of upwards of thirty alternate layers of web and mortar,
each layer being imbedded in another, like a series of
"IX"!‘.

The wob layers are extended to form the hinge, so that the
latter is stronger In proportion to the thickness of the door
On scrutinizing the edges of the latter, it further appears
that they are beveled obliquely inwards, and that]a cor
responding bevel exists in the orifice of the passage. The
use of this arrangement is obvious; for were the edges of the
door straight, the hinge would be the only barrier to break-
ing in the cover from outside, and its delicate material
wonld quickly yield before a strong attack With the beveled
edges, it is, of course, impossible to force the door inw ards,
In order to hide his dwelling, the mygale covers his door
with rough elay so that it cannot be distinguished from the
adjacent soil, while the asperities allow him to open it easily
in making a sudden retreat. Once in his den, however, it
would be supposed that he would be powerless before an

Itis said that amly the females bulld and corupy thone
marvelous nests, sinee siales have pever lwen foasd (o them
The lords of the spider orvation have so fxed habitation

:bul Hve cader stones and in crevioes of trees, and prow)
sround in search of thelr precarious sxistencs [t L prolable
| that they meet the fate of all bachelor spiders. to whoms

| matrimony s death; for it Is & peeuliarity of the arschanid
bride to devour her loving htl'-l»-l' ot the snrliest Jom i bl

moment, and uncervmoniously to throw the shell of his ased
Up carcass out of her nent, when she clenss house (o prepe
ration for & pew hoasband

DOOR-BUILDING SPIDERS.

The mygale carries its egps inclosed in a closely woven
cocoon of white silk, forming two rounded pieces, nnited at
their border

—————t - ——
Happy Acclidents,

It isa fact, patent to every ane conversant with the pro
gress of inventions, that the most useful discoveries are
generally the result of accident. These columns have borne
witness to a great number of individual cases of this kind
In the May number of CAambers” Journal, a writer savs

Seldom do men sit down with a steady resolve, a deter.
mined purpose, to discover some new principle or invent

| some new process. When they do so, there is & lurking idea
| of the kind of thing they want, a dim perveption of the di-
| rection in which suceess may most reasonably be sought.

FISH HOOKS AND LINES FOUND IN A COD'S STOMACH

. - f some natursl force or progarty . sr ' may e
{ e v hminnre o anstied suscegtible of geeful
Loy crprvsned the &
Bot the e
Lo velue of the amvidest do
wr Kind of sind, Y whaan o0
o G vg’d-ﬂ'll ”&
f men had soen

wiant wintews and veratives ia the

Thin b
Lt W aown -~ ery and o LR K o
> » o that 1
e b § ean
i the e
® sl » it grve T cosarda
Pregp— € the sagls of reflection ; Sut s well pew
=+ atiosm  eoddeniy Arew
Wt b viva wihich ested
f o ismee of the jederias
¢ P M- rnsnil W orend of e
asbat & Wwhok shrvwd miwds have taraad
AL W e e S A TR e praticn! adven
age
The refectiag sppareten fur Lighthopae
& wager, i e facts ame Cearetie
Ranew ba' ®ewv has & corutery
- - ~ b s Ve rpeesi ‘..d "'"C'"
Lal be ®unsl trmd Lhr Slail Jriat of 4 gewe
mpes by the Ught of o farthing casdie PRt
vands or thirty foet Setant The - g
iy wrepied, Mo mated the lanide of o
wadon bard wak pleces of L“m‘ i lass
forming & ™ “«£B siletiigte fur & Oaenve iy
P peaikg b all Lghited candlie i fremt ol
e mirver, the raye of Bybt were refiocted
sl runverged W 8 forns ten yerds - e
wihay wide of o candie, and the bt s thas
furne wor sulcient o snabls the cTpert
Brniet o Pl 8 Rewepeer AL chamervamt
The dra Sanhed
ghtof s farthiog csadie snuid in
thin woy be thru"n swt o s dislaper, the Ot of & large
samiieriy o projeried o o mile or milee away
The e grew looe form, snd menlied s the lavention o

L I 4

rev w i

PV Ten FAS Ve Ldvaent

c."ﬁ |8 w ket if lem
amy cowakl

the reflerting spparetas fowr lighithonomn

Dar day
woane snufl T':n.“l s Hithe meglort 1he sngfl e allowmen
1o b wverbonted, t1il it bevase charred  Noticiog the pua
gemt character of the sosfl, snd bow it tickied the e, and
knowing thet some mes Hir 2 bhave the some tird lad smare
than others., he remived o try whether bigh dried sacs
could be broaght late faver. I sot culy did so, bot pogved
a sogres of wealth 1o him

The writer has seen & phoce of oalies helng primiew
8! vtr of the great Mansbosisrr rstalisliteuts bvwumse 8 Litthe
displaced. The offect was very singuler. The Sagonal o
petition of 1he pattern prodeced o forked lighining effecs,
of & kind which s dewigner would Dot have bewa likely 8o his
spon. The master printer sug
peeted the sagmaving of & &=
sign in which the forked Jight
ning effect shoold be utiliend
It proved %0 b oue of the moms
sercesmfal Pellerna ever intre
dooed by the firm

One of the produciag camses
of promperity of the SwaBord
shire pottery mancfascture was
the dincovery of & chenp durable
glaze. The discovers was due
parely to accident. At Stanier
Farm s few miles from Bu!\!fa..
s mald servant was one dav
heating a strong solution of n-u;
mon salt, to be used in curing
pork. During her abwence from
the kitchen, the liguid boiled
over Belng in an anglased
enrthen  vessel, the solution,
spreading over the outaide, pro
duced & chemical action which
she lttle understood, and which
did not compensate her for the
wolding she received. Some of
the elements of the lquid com
bined with some of those of the
highly heated brown clay sar
face to produce a vitreous com:
ing or ensgnel, which did nos
peel off when the vessol was
eold. The humble brown ware
vessel acquired historical celeb-
rity. A Burslem potter, learning what had taken place saw
that glazed ware might possibly hit the taste of the public:
be introduced the system of glazing by means of common
salt, a system at once cheap, easy, and durable; and Eog-

Lusdyfet, & susf mansierturer wae drving

' land has made many & million pounds sterling by the acci-

dental discovery.,

When maidens are doing their bair, an important element
of daily duty in many a housebold, ther may perbaps be
gratified in learning that this process lod sccidentally o o
very useful invention. Joshus Heilman engaged in the cot-
ton manafacture at Mulhouse, in Alsace, was long meditat
ing on the possibility of inventing & combing machine for
long staple cotton.  Brooding over the matter, be watched
his daughters combing their hair, and noticed how they drew
the long tresses between their fingers, alternately with

| drawing the comb throagh them. The thonght struck him

Generally speaking, something is concerned which, for want |

of 8 better torm, we call accident. An appearance presents | that, if he could sucoessfully imitate by & machine this two.
itself, or an effect is produced, which the observer neither | fold action, 80 as to comb out the long fibers of cotton, and
designed or sxpectad : an accident, certainly, so far as he is ' drive back the shorter by reversing the action of the comb,

personally concerned.

Tt may be a manifestation, until then ] his long-sought ohject would be pretty nearly attained




) from Staffordshiire to London. Stopping awhile at Dun-

:‘ﬁw’h obtained assistance in rogard to a weakness in the
0 the eyes of his horso,  The hostler at the inn,making use
of such bits of vetorinary knowledge as ho possessed, took a
pivce of flint, ealcined it in the fire, pulverized it, and blow
somp of the powder into the horse’s eyes.  The change pro.
duced in the flint, by burning from a black stone 1o & white
powder, strack Astbury withanew idea. Wonld it be possi.
ble to produce white flint ware, harnler and more durable
than white ware made wholly of olay ¢ Hoeolloctod a smunll
stock of flints from the chnlk tills of Dunstable, and took
them back with him to Staffordshire. The result more than
realizod hix expoectations; powder of caleined flint, mixed
with pipe elay, produced n moxt excollont ware, and estab.
lished & new branch of the potter’s art that took firm root
in Staffordshire.
-- o ——— — ———
Rallway from Boston to the Summit or Mount
Washington,

1t is expected that the extension of the branch of the Bos-
ton, Concord, and Montreal Railroad, from the Fabian House
to the base of Mount Washington, a distance of about seven
miles, there connocting directly with the Monnt Washington
Railway, extending to the summit, will be comploted and
opened for public travel by the first of July, at which time
passengers by this line from Boston ean reach the base of
Mount Washington withont change of cars, and thence, by
direct transfer to the cars of the Mount Washington Rail.
way, reach the summit, making the entire distance by steam
power. Passengers will thus be enabled to take their break.
fast at Boston and their supper on the summit of Mount
Washington st the usual hours of the same day, and without

fatigue or the annoyance of change.
—————t ——
The Fast Train Acrosxs the Continont.

This remarkable enterprise ended trinmphantly on Sun-
day, June 4, the train reaching San Francisco at 9:23 A,
s, The total time from Jersey City to San Francisco was
83 hours 34 minutes, being 4 hours 26 minutes less than the
schedule time, 88 hours, At 9:52, on June 4, the passengers
alighted in the conrt of the Palace hotel, dusty and travel.
worn, but in good health and spirits, Engine No. 49 brought
the train through from Ozden, with the assistance of an ad.
ditional engine in crossing the Sierras. The time from Ogden
to San Francisco was 23 hours and 52 minutes. The actual
average running time from Ogden to Oakland wharf was41}
miles per hour. Considerable trouble was experienced on the
Central Pacific from the wearing oat of the brake shoes on
the Pennsylvania ears; and in the mountains the Central Pa.
cific Company put on two of their own coaches to brake the
train. There was no accident of any kind throughout the trip.
Shortly after arrival breakfast was served, to which promi.
nent citizens, army and navy officers, representatives of the
press and the theatrical profession, railroad officials, and the
Mayor of the city were invited.

A salute of thirteen guns was fired from the roof of the
Palace hotel on the arrival of the train at the wharf. The
remainder of the day was devoted to needed rest. The ex-
cursionists were serenaded in the evening.

h Inventlions Patented In England by Americans,
[Complled from the C s of Fa Jouroal.]
¥rom April 25 to May 22, 153, Inclusive.

AxTrriciat Sroxe ~W. H. Smith, Fhlladeiphia, Pa.
Aroxrzes. —T. J. Holmes, Boston, Mass.
Axie. ~G. W. Miltimore, Jamesville, Wis,
Buixp Rotvres. 8. Hartshorn, New York city,
Borres Frue Coxaxen.—A. Wiggla, Rye, N. ¥,
Booknixmixo.~A. Hoyt, Brooklyn, N. Y. et al.
Borrix Srorres, 10, ~N. Thompson (of Brookiyn, X. Y.), London, Eng.
Bk Macuxe,—~W, L, Grigg, Chicago, 111,
Can Fane Ixproaron,—M, Runkel, Golden Square, London, England.,
CarLexpan, x1o. M, H. Paddock, East Clarkson, N, Y.
Carsrax.~), H. David, Damaris.Cotta, Me.
Caston.—L. P. Lawrence, Port Morris, X. J.
CuaNsING Gas Rerorrs.—J. ¥, Itice, Loulstana, Mo.
CLEAXING Suurs’ Borross.—J, C, Beymour, New York elty,
Corree Por. G, W. Hubbard, Windsor, Vt.
CoNpENRING EXHAUST STEAN. —J. F. Fificld, Drooklyn, N. Y.
Corrnixo Meat, ¥ro. W, H. Goodehlld, New York city, of al,
Eunoreo Maoxerio Exoixe.—~L, Bastet, Now York eity.
Exrraoning Juioss.~L. F. G, Bouscaren, Clnelnnatl, 0,
YoLoixno Texy, gro,—F. A, Guthirle, Addison, O.
Foux, wro.—Brown Nrothers Co., Waterbury, Conn.
FousTais Laxr . ~It, H. Webb, Brookiyn, N. Y.
Garr Vasrexing,~J, 1. David, Damaris-Cotta, Me.
Gas Exnivavisuen. V. N, Taylor et af., Springfield, Mass,
GLove Fasresixo, wro,—F, O, Furnham, Hanley, Pa,
Haxp Srany G, K. Cooke, New York city,
Manyearono Macmine, 8, Johnston, Broekport, N, Y.
Hyvraviio Dexvor, ¥ro.—~W, ). Newton, Chleago, 111,
Isopixo Macuiwe, T, 8. Wiles et al., Albany, N. Y.
Krronex sarve. 0, W, Bollenbachier, Bloomington, Ind.
EXITriNo Maomixn, wro,~C. 0, Appleton, Klilzabeth, X, J.
Maxina Pavun Fowr.—J, W, IMxon, West Manayunk, I’a
MAxinG Tea, w10, ~J. Miller, Himrod's, N, Y.
Parss-Corring Maosixe.—J. Yanhorn ef al., Brooklyn, ¥. Y.
I3 1, M. Jenking et al,, New York eity,
TUNeon PACKING , BY0. . T, Wrght ot al., Dayton, Oblo,
VUEYRRTING FALLS IN BEATING, . T. Parlour (of N.Y.), London, Eng.
PRINTER's Garrey ., —J. F, Mannan, New York city.
EROIROTILE <K, Wiard, Washinglon, D. C.
PROPELLES. ¥, 11, B, Babbe, Antioch, Cal
AL WAY, BTO. <1, Btone, Vandalia, X. Y.
RALLWAY BWIrom axo BtoNan.—D. Rousseau of al., New York eity.
BAOK BRWING MAOHINE ], 8. Hall, Monterey, Cal
BAsl Fasraxes, <N, Thompson (of Brooklyn, ¥. Y.), London, Eogland,
Sanm Faeresen,~W. A, Hopkifs, New York city
Bosaw, ¥10,~C. D, logers, Pravidence, B. 1,
Bonew, x10.~K, A, Loland, New York oity,
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Becent American and Loreign Patents,

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED VALVEGRINDING MACHINE,

Wilam T, De Luoe, Chioago, TL-This s an Linproved devies for
holding & valve upon its center while grinding It In its sont, which
shall be so constructed as to enable the valve to be groumnd without
detaching It from the pipe,

IMPROVED RAILROAD SWITCH CHAIR
Henry C, Fox and Joseph Hay ward, 8t Joseph, Mo, - This conslsts of
tho base and web supports of the ralls, extended up to and so fitted
under the overhroging sides of the rall hoad that they are sup-
ported agulnst splitting off and hammering down,

IMPROVED WATER MOTOR,

Ismel ¥, Good, Goodsville, assignor to himsolf and Hicam F,
Selger, Orofield, Pa.—This invention consists of a series of buckets
uttaohed to 1 corresponding series of arms, some of which are made
1o rise with thelr buckets empty to an elevatod tank by the weight
of other desoending filled buckets, The emply buokets are filled
at the tank, and, in turn, mise the others, the exeess of the weight
of the filled buckets being applied to the performance of work.

IMPROVED DEVICE FOR STANTING PENDULUM CLOCKS.
Ernest A, Lourdelot, Pards, Franoe,—This oonsists in tho applica-
tion of an additional axis in any convenient position in the clock
dial or Its pedestal, which axis is squared at the end to recelvea
key or Its equivalent, It also currios a lever arm whose extremity
Is made by partly rotating the nxis to bear against the pendulum
rod and set the latter osolllating,

IMPROVED LEATHER-PUNCHING MACHINE.

Alonzo C. Ricke and Martin D. Norrls, Eldora, Iowa.—This
Is a contrivance or dovice for punching leather straps of all
kinds, but more particulurly bars for loather fiy nots for horses.
Itis adapted for punshing either by movable or stationnry punches,
and has a feed me hanism worked by a shaft fixed trunsversely
under the bed, to be turned by hand or other moeans.

IMPROVED STRAIN EQUALIZER FOR PFULLEY ROPES.

Samuel Woolston, Vincentown, N. J,—~This is a device for equal-
izing the strain upon the ropes of a number of sets of pulleys used
together for moving heavy masses, It is o constructed as to ena-
ble all the ropes, or one or more of them, to be operated at a time
without affecting the equalization of the strain among all of said
ropes.

IMPROVED PIPE TONGS,

Georgo M. Curry, St. Petersburgh, Pa.—Upon the forward end of
the handle is formed a crosshead in which is formed a groove to
receive o tenon formed on a curved and pivotod bar. The other
ond of the crosshead I8 concaved, and upon {t is formed a tenon to
enter a groove in the convex side of a pivotod semi-oylindrical
jaw. Another jaw s similarly arranged on the inner side of the
outer end of the hook first mentioned. The Jaws have thus suffi-
clent play to adjust themselves to the objeot to be grasped,

IMPROVED RELIEF APPARATUS FOR AIR COMPRESSORS.

Wilkiam F. Tallman, Mineville, N.Y.—This consists of a welghted
valve, in connection with the cylinder of an alr compressor, to be
raised by the air when the pressure excecds a certain imit. There
is & piston to which the alr {s admnitted by sald yalye, and mised so
a5 to stop the action of the recelving valves of the comprossor,
with which it is connectad for that purpose. It thus prevents the
increase of the pressure unduly, The weighted valve falls when
the pressure of air diminishes and opens an escape for the air from
the piston, which then falls and allows the valves of the compres-
sor to net again. The relief apparatus may be made to work spe-
clal valves on the compressor instead of the recviving valves.

IMPROVED PAINTER'S WHEEL HORSE,

Albert D. Osgood, Onelds, TIL—This s an improved horse for
painting the wheels of vehicles of all kinds without necossitating
the removing of the wheels. It admits the adjusting of the wheel
into any position, takes up little room, and facilitates the work.
It consists of a base support or stand, with revolving
and an adjustable hub, supporting top arm, and thimble,

IMPROVED ELEVATOR,

Alfrod B. Darling, New York olty.—The first part of this inven-
tiun Isa contrivance whereby ropes may be used instesd of chains
for gearing the elevator carriage with the rotarder, which is em-
ployed to regulate tho descent of the carrlago. The ropesare
olaimod to be stronger, less nolsy, and more casy (n operation, and
loss wearing.  The socond part consists of the cartisge connooted
to the bolsting drum by ropes, which wind off and on reversely to
the nccommodation of the holsting ropes.  The object s, first, to
provent tho holsting ropes from winding off faster than the car-
rlago desconds; and, socond, to Insure the descont of the carriage,

IMPROVED GANG PLANK.

Goorge Malone, Momphis, Teoan, —This Isa ladder of ropes and
orons ploces, in combination with the stage plank of w steamoer, in
such manner that It onn readlly be removed for aliding frolght on
and off the boat, nod i readily applied again to afford foothold for
passongers, The sald lndder is also applicablo for o fire oscape.

IMPROVED ADDING MACHINE

David Carroll, Spring Creek, Pu.The ossontinl feature of this
armngement 1€ a conteivineo of u koy for each of tho figures of
the nine digits, arvanged for two to be worked by cach finger of
the left hand, and one by tho thumb,  Each key turns the unit
wheel the number of figures that It stands for,

IMPRROVED OHUCK FOIR MOLDING MWEAL DRILLS,

Willlam Frost, Now Bedford, Mass,—This conatsts of a sliding Jaw
having a teiangulie noteh and a couple of toothed Jaws fixed to
slide nt right angles, and arranged (n sald notol. These nre toothed
s0 thiut one meshos in the othor, und have s spring botwoeen lhom’
for opening thom, Al are neeanged In wstook whioh 1y witached k;
the mundrel, and Iy so contrlved that round, sguare, or othgr
shapes, olthoer taper or stralght, may bo bheld with Uke faollity,

IMFROVED. BLACKEMITIU'S FORGING HAMMER,
John Koplin, Reed's Landing, Minn.~This (5 0 new arrangoment

of appuratus whoroby a slodgo hammeor i work i
wad springs, : od by i foot lover

part, | mall bags that are taken up by the catchers of mail cars in such a

—

IMPROVED WATCHMAKKEIUS LATIN

Danlel M, Willtams, Colvert, Tex,—This Invention consists of
novel contrivance of o hed ndjustable for varyiog the hight of the
bed rolatively to the contors for difforent kinds of work: also of gy
‘ adjusting tall stock, and an attachment for catting gear wheels andg
pinions, all of which will be found [Hustrated on page 194, ourregs
volume,

IMPROVED PLAITING MACHINE

Andrew J. Decker, Fond du Lag, Wis —This consists of N norins
of removable needles in n couple of side pleces lxoed in a hase Plats
and perfornted with numerous holes in n row, in which the neodle
oin bo veadily put and removed. A clnmping plato at one ond of
the npparatus is adapted for holding the oloth, The eloth s doulied
around two or three or more of the wires for plaiting It, and the
| plalts are fastened by strotching It along the odges after belng
l plalted. The wires are demwn out to rolense the plaits when com.

ploted,

IMPROVED PUMPING APPARATUS,

Wado Couts, Brownville, Neb.—This jsa pumpiog sppamius s
constructod that enttle may be made to water themsalves.  As the
eattlo stop upon n treadlo platform, thelr welght denws down rope
wihiol, by suftable counterpolses, onuses the pump (o he oporm s,

IMPROVED LIFTING JACK

John Y. Thurston, Medfield, Mass. -This consists of a sliding
ratohet bar operated by a spring-bolt lever, and retained by o
safoty spring pawl.

IMPROVED SPARK ARRESTENR.

Waldo H. Jordan, New York city.—This Is an uninciosed confeal
annular enp, o cover both the mouth of the chimney and the
mwouth of the efnder recoptacte whioh is made around the chimney.
The Interior (& provided with a parabolic deflooting surface that
beging at the conter of the shell, curves upward and outward, then
downward to the outer edge of the shell. When the products of
vombustion rise, they impinge upon suid defleoting surfaco, whieh
serves to turn the solid purticles, sonding them down into the re-
coptucle which surrounds the chimney, whilo the smoko and
gusos pass lntorally from the interior to the atmosphere.

IMPROVED PORTABLE SPRING POWER HAMMER,

Ray F. Livormore, Port Henry, N. Y.—This s a contrivance of a
lover catoh and tripping device, in combination with a hammer
having a spring or springs for striking a powerful blow. The ham-
mer may be casily handled by one man, and made to strike & pow-
erful blow. It is designed for breaking large boulders of rock
ores, iron, eto,

IMPROVED LIFTING JACK.

George G. Howe, Faribault, Minn,—This consists of legs pivoted
to n top support, to which a lifting lover is fulerumed. A ratchet
and guard of the lever serves, in connection with a pivoted locking
brace link of the outer leg, to retain the lever in hoisted position.

IMPROVED CAIl COUPLING.

Jabez RB. Moadley, Davenport, Jowa.—This Is a contrivance of
spring jaws for opening and receiving the link and securing it self-
nctingly, together with a cam, chain, and crank, whereby the juws
can be opened from the top or side of the car.

IMPROVED HYDRANT.

John T. Davis, Washington, D. C.—This invention relates to an
{mprovement in the construction of the casing of the hydmnt and
the construction of the valve mechanism with the plug of the ser-
vice pipe, also to the provision of a stopcock within the casing,
whereby the water may be conveniently shut off at the hydmat it~
self, and the valve meohanism readily removed, for repalr or other
purpose, and whereby other operntions incident to keeplog n hy-
drant in proper condition may be effeoted without the necessity o
digging up the casing. .

IMPROYVED ROTARY ENGINE.

Josephus Moore, Mound Valley, Kansas,—This consists of o pair
of cylinders, with pistons set opposite each other for one to take
steam when the other is not taking it. Abutments slide out and
in to let the pistons pass, and are worked by cam disks out-
slde of the cylinders. Two sets of slide valves are provided, for
running the engine either way, the valves being worked by ecoen- ‘
trics on the shaft, ontside of the case. There are two sets of ex-
haust ports for use according to the way the engine runs, the
valves of which are connected to the reversing valves, so as to shift
simultaneously with them. The steamways are constructed in the
form of a ring, and the pistons are in the form of a segment of &
ring, and are attached to the edge of adisk keyed on the shaft, o as
to be fitted with ordinary round piston packing. 0

———*-‘.*——— x . »

IMPROVED MAIL BAG, : :]
John Boyle, New York city.—The object here is to construct the ‘5"4

&

that they may be more easily and taken hold of i
1

manner ;
Dy the catohes without danger of being dropped. The invention
consists of & madl bag made with a narrower and contracted throat
at the middle part, and provided with a detachable protecting
DEVIOE FOR REMOVING WIRES FROM BOTTLE CORKS.
Jobn Frans, Croton Falls, N, Y.—A crotehod braoe arranged in s
handle is placed around one stde of the neck of the bottleand un-
der the wires, A forked claw engages the wire at the top of the
cork and pulls it off by pressing the handle down. - 3

IMPROVED DENTAL PLUGGER.
Casslus M. Riohmond and Alexander Warnor, Jr., San Frane
Cal,—The mallet i mounted by & spring on the upper end of
lar stock ndapted for recelving different tools. A cam moun
u revolving shaftarrangod parallol to the stock, Hifts the
the spring throws 1t buok aguinst the head of the tool to
blow. Tho frame (o which the cam shaft runs (s mounted
100l stock, so that the latter has a little endwise motion
frame for allowing the tool to reciprocate, and a spr
stock, beneath the head of the latter and the trame, ©
after betng forced down by the hammer, A Jointin ¢
the cam shaft nllows the onm to be ndjusted so us to §
hoavy blows, #8 required. L

IMPROVED COMBINED GAS AND Ol
George P Clark, Nowton, Muss,—Thix I8 0
burners, (n tho oenter portion of ngas chandolier. 1t
fully desoribod and illustrated on page 871 of our curres
a - IMPROVED TWEER,
omas ¥, Withor Port o ~Thils con
ttion in the water obﬁ.:'mw nf&".'&’&.mx and o1
compol the water for cooling the twoeor to pas
John C.Well, Baltim ud;-mummw ot
\nore,
hold in position by tagsof m oured b
insole, and pusted down. mdu 18 %o
wear and loss heating to the foot. e

-
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Jolt Forging Muchines ind Po C
oo m&& '!ov;n(l;: & Co., lunohum N!.“lll‘?I
_xorsalo- and County IRights of Patent on
nrst olan Wash Bofler.  Works splendidly.
ank Mackll, Jonosboro’, Union c»“uln'l e

- Pure Minoral Lubricating O11, for ofling muoh
nery or mixing with anlmal or yegetable olllnlf) pN\‘eu'l
spontancous combustion. Geo. Allen, Frankiln, Pa.

© Wanted—Munufaoturers of
nddress B, Frank wml‘llubur:‘h'. ¥ M R

Stoam Launch for Salo, &2 ft, now.
Morgan's Stcambost Worke Noank, Canne 07O

The Ransom Syphon Condensor will g
ﬂmw .f:“t;l‘.‘ 3«‘“ cl:'ou an equal lnwu?tv:ov):g:
Apply . " X
e X ng Engineer, General Agent

Leathor and Rubber Rolting, Packing and -
Groone. Tweod & Ca.. 18 Park Fiase, Now York. -
 Patontoes desiving Hght artloles manufactuved
In Stool, Gray or Malleablo [ron, and Drass, addross
Welles Spoctaity Works, Chileago, 111,

Pattern Makers oan got Motulllc Patt
Wlm patterns, of I, W, ‘Ihl.ml. ;nm?m.‘g"
- Bargaln—Steam Yaoht, 30 complete ; nlso
4 ho p. Bnglne, propellor and n'&n. “lzek Bog 1o, W:nh-
'?‘ L UNEN
Wanted —Address of Mukors of No. 1,
. O Homon, Wavertey, Minots, e
‘Wanted- Now or second hund Punch, to punoh
seven olghihs plate, tnch and quarter hole; or gang dril,
J. & T. MeGregor, Detrolt, Mich,

Beat Bolt-Pulleys—A. B, Cook & Co., Erle, P,

Centennial Exhibition, Philadelphia.—Examin
the Allen Governors, Machinery Hall, I’:.s. Par. 'n.n ¥

Machine-cut brass gear whools, for models, &0,
List fren, D. Glibert & Son, 212 CIIOII’I‘GP St., Phl‘l?'. Pa.

ForSale,~35 In. 164 ft. Latho, $400; in, 22 1t,
do., §30; 20 In, 'ln.movoddo..mo:m‘ n.%. do, and
chuck, $135:9 ft. Plancr, £3%0; 12 {n. Slotter.§390: Profling
Machine,2 splodics, $250. Shearman, 45 Cortlandt 8t N, Y,
. Rubber Hydrant Hose, Hose Pj and Cou;
lings, best quality. Send for Prices tgu&uay. hrrz;
& Co., Pittsburgh, Pa,

“Dead Stroke” Power Hummers—recently grout-
1y Improved, Inoreasing cost over 10 per cent,  Pricos re-
daced over ¥ per cent. Hull & Belden Co., Danbury,Ct.

Driving Belts made to order, to accomplish work

equired. Send full particalars for pricesto C. W, Arny,
43 North Third St.. Philadelphis, Pa.

Power & Foot Presses & all Fruit-can Tools. For-
acute v Bridgeton, N.J. & C, 27, Mohy, Hall,Cent'l,

Johngon's Universal Lathe Chuok-—Awarded tho
highest Premium by the Franklin Institute of Phila., for
** Durabllity, Firmness, and adaptation to varlety of
work.'" Lambertyville Iron Works, Lambertyille, N.'J.

Safoty and Economy—Eclipse Sectional Stoum
Bofler. First Class references. Lambertville Iron Works,
Lambertville, N.J.

Woman's Shoes—Patent for Sale, either whole
or State Righta. Address C. Steckel, 199 Allen St., N. Y,

For Sale—24 in. x24 ft. Lathe, with Chuck; two
1340, Lathos ; one 7 f6.x24 In. Plancr; two 8 in. Shapers.
_E. P. Bullard, 45 Beekman §t,, New York.

For the best Patent Self-Opening Gates for Car-
riazes, In any Style of Wood or Iron, address Cottom &
Co., Dayton, Ollo.

The Bastot Magnetic Engine for running Sewmng
Machfnes, Lathes, Pumps, Organs, or any lght Machin-
ory, 1-82 (o M horae power. Agents wanted., Address
with atamp, 1,118 Chestnut st., Phlladeiphia, Ps,

Walrus Loather and Walrus Leather Wheels for
polistilng. Greene, Tweed & Co., 14 Park Place, N, Y,

The French Flles of Limet & Co. have the en-
domemeont of many of the leading machine makers of
Ameorica. Notlce samples in Machinery Hall, French De-
partment, Centennial Exposition. Hoter Foot & Co.,
Sole Agonts, 22 Viatt 5t., New York.

Trado Marks In England, By o recent amond-
ment of the English laws respeoting Trade Marks, citi-
zens of the United States may obtaln protection o
Great Britalo as readlly as In this country, and at about
the samo cost. All the necessary papers propared st
this OMee. Yor fturther (nformation address Munn &
Ca., 71 Park Bow, New York elty.

s and Heading Sawing Machine, See.ud-
vertisoment of Trevor & Co., Loekport, N. Y.

Belid Emery Vuleanite Whoeols-~The Solid Orlg-
nal Emery Whesl—other kinds nitations and Inferior.
Caution,—Our pame s stamped In full on all our best
standard Boltiug, Pecking, and Hose. Duy that only.
The best 1s the chespost. New York Delting and Pack-
{og Company, 37 snd 58 Park low, New York.

Steol Castings, from ong 1b, o five thousand hs.
Iavaluable for strength snd durabliity, Clreulars frea.
Pittaburgh Steol Castiog Co,, Pittsburgh, Pa.

For best Prosses, Dies, nod Peolt Cao Tools, s
& Willlsme, cor. of Plymouth and Jay, Brooklyn, N, Y

For Solid Wrought-lron Hewms, ote,, soo advor-
tsement. Address Unlon Iron Mills, Pittaburgh, Pa.,
for Hthograph, &c.

Hotohkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet wetal,  Fine Gray Tron Castings
Lo urdor, Job work solietted,

For Solid Bmery Whoaels and Machinery, send o
the Unlon Stone Co., Boston, Muss,, for clroulsr,

Hydmullo Presses and Jacks, now and second
pand. Lathies and Machloery for Pollshing and Buling
Motals., E. Lyon, £i0 Grand Streot. Now York

Spinning Rings of & Supcrior Quality.— Whitins-
yville Sploning Ring Co., Whitinsville, Mass.

Hotary Fire or Supply Fumps, bolted, two sty los
pullt—One, plaio 0125; the otber, with water gnge, safoly
valve, and alr ohamber, $175, Capacity 10 (o 600 gals, por
minute, M, &, O, Forsalth & Co.. Manchoster. XN. 14

For best Bolt Cutter, at groatly reduced prioos,
addross 1. B. Brown & Co,, New Haven, Conn,

Diamond Tools —J, Dickinson, 64 Nussau 8t., N, Y.

Towplos and Ollonny,  Drmpor, Hopodinlo, Muss.

Boo Boult's Patoling, Moulding, and Dovotad ng
Macbine at Contennial, 1. o585, Sond for pamphiot and
smple of work, B U, Magh'y Co., Uatlie Creak, Mich,

Srientific

M, L D.will find o deseription of wire
rope transmisslon on p. §70, vol. 31—, ¥. 8. will
find direotions for bleaching stenw on p. 1, vol,
B2, W. ML C, 1s Informed that ghtning rods need
not bo tnsnlated, Boo p. 144, vol. 8L—G, I W.
will ind direstions for staining wood black on 11
By vol, 85 AL AL 1, ean olean artlolos to be plated
by followlng tho directions on p. 187, vol. 81.—A.
Fo I, will fnd direotions for kalsomining on p. 593,
voL 361, K. 8, will find dircctions for making
manifold paper on p. 863, vol. 81.—D. ¢, W. will
ol directions for vonverting clder Into vinegar
on P22, vol KL KL will find o doseription of
the procoss of making netificlnl butter on p. 110,
VOL B0 K. DL will find, on p. 208, vol. 84, directions
for oleaning nnd polishing brass Instruments, —A.
W. T will find an answor to his question ns to
guses ovolvod from oxploded gunpowder on the
oditorinl pages of this lssue.—L. D, will find & de-
seription of the ditehing machine about which e
Inquires on p. 835, vol. 328, -J, K. 1L will find a re-
elpe for birdlime on p. M7, vol, 28,0, C. P Jr.,
will find . doseription of w menns of testing for
wrsonic on p, 257, vol. 20.-W, I\ can clean his
bright steel work by the prooess desoribod on p.
56, vol. 83.-W, H. P, will find directions for ma-
King rubber varnish for waterproofing on p. 274,
VoL 328, C. M, will find particulars of the lft-
Ing power of hydeogon on p. 74, vol. 80.—0. W. J.
will find directions for galvaniging on p. 318, vol.
LGy B will find dlroctions for lnoquering brass
und bronge on p. 40, vol, 841t It P, will ind di-
rootions for muking u conerete foor on p. 185, vol.
F W, K. L. will find directions for tinning tron
wire on p. 362, vol, 3L.—W. E. J. can cleanse ves-
sels that have had kerosene in them by the pro-
ooss detalled on p, 276, vol, 34 -J. W. F. will find a
desoription of the long and short serewdriver
mystery on p, 21, vol, 10—, M, ¢, should read our
urticle on p. 170, vol 82, on the volume and com-
prossion of gases, A, N, will flad a description of

find instructions for putting up alightaing rod on
P M4 vol. 31.-H, K. A. s informed that the div-
Ining 101 is an Imposition.—H, J. W, will find on
p. 862, vol. 31, direotions for tinning malleable
fron castings.—J. H, 8, will find’on p. 164, vol. 30,
nnnrticle on ol In bollers. A to zine in boflers,

horse power of his engine for himself.  See p. 33,
vol. 33, —C. L. 1}, can color billlard balls by follow-
ing the dircotions on p. 362, vol. 30.—J. H.S. will
find directions for putting up lghtning rods on p.
144, vol. 81.—C, W, will find n recipe for durable
whitewnsh on p. 183, vol. 84.—H, H, I}, will find on
P 11, vol, 82, directions for bronaing gun barrels,

w0o nsk us to recommena books on industrial and

who advertise inour columns, all of whom wre
trustworthy firms, for catalogues.

or magnetic oxide of iron (magnetite) is a miner-
al very widely diffused throughout the United
States and Canada, It is found in {immense quan-
titles in the northern part of New York State, in
the Adirondack region,and in Canada. 2. Has a
lodestone more attractive power than a steel mag-
net? A, No; artificlal magnets of {ron and steel
greatly surpass it in power,

(2) W. E.C. says: In your No. 22, current
volume, A. Me(, says there s an enginge in his vi-
cinity of 18 x 24 inches; it runs at % revolutions
per minute with 00 1bs. steam, cuts olf at 35 stroke,
und js rated 530 horse power; and the company are
dissatistied at the amount of coal burned, namely,
13 tuns.  Ap engine of this deseription (throttle
wide open) with 80 1bs. bofler pressure, allowing 50
1b¥, pressure In the oylinder,would show about 106
horse power, and a consumption of coal of 28
Ibs. per hour por horse power, which is a very
good showing for a non densing engine, and
better than tho avernge. A, If such a result
could be verified by experiment, A, MceC. would
have very good reason to. boe satiafied. Our re-
murks wore based on his mting of the power.

(8) R. 8. nsks: Will a fly wheol running
twloe o5 fast as an ongine, on countorshaft, bo
any advantuge over driving from main wheel of
engine? A, Not necessarily.

(4) G. C.8.asks: How much steam spuco
should thore bo in a boller for an engine of 2
fnohes bore and 4 Inches stroke, running st 400
rovolutions por minute? A, It should bo &f or by
the witor spoo.

(5) A. D, A, nusks: How is n for horn con
structed forattachment ton stenm whistle? ATt
ts usundly o whistle with a sound trumpet at-
tuchod,

(6) A. €, snys: We have n dry house, 13 x
20 foot, whioh s properly provided with about 400
foet of onv ineh pipe, through whioh liye stoam
from tho boller pussos, and esoapes through o cock
outside the bullding.  Although the house I8 neirs
Iy bollor tight, and has proper ventllation, we are
not ablo to Incrense tho hout above 170° or 180°
Fuli. Weo ntend tosuperbieat the stosim by monns
of a cofl of pipo o astove, WL It bo bost 10 s~
porheat tho steam fiest, lot Ik pass through the
00 feot plpe, sud oscape, or should wo Lot the live
stoam puss through the 400 feot plpe, then supor-
beat it outside the bullding, and Introduce the su-
perhoatod stonm into tho dry kiin? A, We would
advise you to try a now plan. Heat the alr in &
soparnte ochnmber from that of the drying roowm
by concontruting the pipes thoreln, Lot the alr
from thishot chumber enter the deylng room at
the oelling, nnd provide for it osoape at the bot-
Lom, $0 48 Lo souure & constant obungo and renow=
al theroof, Plaoo & steam trap st the ond of the

boating pipe.  Put full head of steam on Lo your

chromic coment on p. 305, vol. 8.—E. L. W. will'
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colls, and you will probably Improve the dreying
oapaelty of your room without superhonting, If
You should try this plun, plesss communients to
us tho result.

() W. T, P. nska: How many cups of
Lookwood battery will It take to run a telograph
line two miles long, having ™ instruments of
about 00 ohms resistance ench? A, Twenty-five
or thirty.

(8) P, & W, ask: I, For an electriec light
npparntius, would 50 oups carbon battery, using n
lnmp made after the Duboso pattern, answer?
A You 2. Would the apparntus (lluminate s dls
tanco of five blocks? A, Yes, 3. How large are
the points used? A. Uso 3 Inch square carbons,
They come in lengths of 8 or 9 lnches.

(1) W. M. J. asks: 1, Wonld & copper con-
duotor 136 Inches wido, riveted to an fron bar of
samo width ¥4 inch thiok and spliced by bolting,
nllowing the ends to pass 6 or 8 inches, make a
good conductor for alightning rod? A. Yes; but
Itls better to use copper altogoether, and too much
ciare cannot be taken to insure good earth con-
neotion. 2. Would insulators be any benefit 7 A,
No, on the contrary. 8. Would black paint affect
the conducting power? A. No.

(10) . K. H.asks: What is the best means
of examining the electricity In a lightnlng rod,
when o thunder cloud §s passlng over? A. Don't
try any. You may find it very unsatisfactory
work.

(11) L M. nsks: How is the power applied
from the pendulum to the wheel work (n an elec~
trie clook? Iam utelograph operator, and wish
to attaoh one to my battery. A. An eleotro-mng-
net s placed in the eleetric clock and so arranged
that each movement of the armature, acting on
an P nt, pushes the hands forwand. The
cirguit is mude and broken at every swing of the
pendulum of the regulating clock, the upper part
of the pendulum belng provided with the neces-
sury attachments,

(12) H. B. H., of Havann, Cuba, asks: We
are putting up a telegraph alarm, worked by Le-
clanché's battery, using double wire clreults
What proportion of cells to wire should we use #
A. Use one cell for every 2 or 3 ochms of resist-
ance in the circuit,

(18) W. H. S. asks: How is the varnish,

so0 p. 30, vol. #2,—0. W. L. should calculate the used on plaster patterns, made? A. We belleve

paraflin is employed for this purpose.

(14) A. A. asks: What can I put into green
ink, made with verdigris, to make it darker? A.
Try a little sulphate of indigo.

(15) M. D. C. says: [ am rendering tallow
in a large oil cask by introducing open steam in

—G. B. B, R, H., 8. L. H., G. B., and many others the side of cask, near the bottom. I usesor 10

Ibs. sulphuric acid to each 1,200 or L0 Ibs of

sclentific subjects, should nddress the booksellers rough suct. Afterscttling over night, the greater

part of the tallow rises to the top and fs clear and
good, but there is still considerable In the tank
that s mixed with the fine particles of moeat

(1) J. W. D. asks: Is it possible to obtain | which has been cut by the acid. Can you help
lodestone In its natural state? A, Yes, Lodestone | me? A, Digest tho fatty matter for about 48

hours with very weak oll of vitriol. Tmnsfer a
quantity of this material (the solid) to the cask,
and for cvery 10 lbs material add 5 pints water
and 3 ozs. sulphuric acld (specific gravity 'S5,
Introduce a jet of steam and boil for some time.
The liberated fatty mutter as it floats on the sur-
face may be drawn off; nod after the addition of
lttle ofl of vitriol to the residue remaining in the
cusk, i now chargo of material may be introduced
and tho process repeated.  The accumulatod rest-
due of animal matters and sorap may be used as o
manure, or mixed with sawdust for a fuel.

(16) E. H. asks: What is the relative econ-
omy in fuel of the theee different Kinds of stenn
bollers, namely, the locomotive, the roturn tubu-
lar, and the upright tubular bollers, for portable
engines? A, S0 fur as wo know, the difference fn
eoonomy of tho varfous styles s not vory groat,
1wl are proportioned and set oqually well,

(17) W. O. P, says: 1, Other things being
oqual, which will give tho best result for s propol-
ler, n double engine of three horse power in each,
or o singlo engine of alx horso power? A, The
slnglo engine, % What slgo should tho boat and
derew be to make ten miles por hour, with slx
horse power? A. Hoat 20 to 22 foet n longth,
Propeller 2 feet In dlamoter and 3 foot pltch,

(18) . W. asks: Will a oylinder 1} inches
{n dameter, of § inchos stroke, propel a boat 18
foot long, of 5 foot boam? A, No. The englne Is
soarcely largo enough,

(19) Tho Brethron, of Reutingon, Wirtem.
biirg, sy ¢ Wo want to bond stelps of onk or
beeoh lumber 15 Inohos square to A olrole of 18
Inohes dinmeter, for ohalr work, Wo have out
the steips of green mboer and steamod them for
Aifferent longths of thine; Bul as soon us wo trled
to bend them, they brouk vight off, How oan we
do 1, undor what prosaire of stoam, and how long
his the lumber to bo (i thebox? A A low pres
Ao of stonm only s nocessarey 3 und where the
bending Is excesslvey  tho oporations must be
grndually conduetod, olnmplag the wood, aml ox-
posing It to the aotion of steam for soveral hours
onoh thme. 16 1 ala) BoOmssry 10 uso & vory good
quality of materisl

(20) M. & o, sny: Tho cscapa of steam
from our ongine good Inta our tielok staok, Is
thers mny danger of the steam Injuding the mor-
tar borween tho brioks wnd ovontually throwing
the ohbmney down? Ao Steam froquently has
thiss setod under the elreumstances statod,

(210 J, R says: How thick & wire rope ‘sid
what slze of solld round tron do T want o stand
tho falling welght of deilling tools, the lnrgost
wolghiog atout S50 1be, ¥ A Wo advise you'to
adilross your query o a manufuoturer, Wecould
pot answer (t without knowlog wore partioulars,

ee——————

(22) J. B. 15, nsks: 1, What will be the dif-
ferenco In pulling 2 serew tugs, cuch with nx
24 Inchios oylinder and 74 foet ‘wheel, drawing 854
foct water, or a tug with double oylinders 20 x U
inches, whool 014 feet, dmwing 1044 foet water?
A.The data are lusufficient o enable os’ o ao-
swer thisquestion, In any c(ase, we could only
obtaln o rough approximation by caleulation. 2.
I have n tug, eylinder 20 x 24 Inches with indepen-
dent cut-off, working the cut-off on half and full
stroke on Hnk, Theengine pounds, 18 It cioused
by the lend? A, The pounding may be duo to
various cuises, 1o improper armogement of valve
motion, lack of adjustment of working parts . or
improper fitting of crosshead or crank pion brass-
0.

(23) 0. J. M. gays: I have an engine with
one pulr of oylinders, 8 inches by 8 Inches stroke,
running nt 100 revolutions per minute with 40 1bs,
steam In boller, 1 wish to condonse the exhaust
stoam (n u surface condenser,  Plonse tell moe how
many square feet I need. A, About O square
feet will be quite enough.

(24) H. L. B. asks: Will the air contained
in an alr chamber on o pipe over o faucet cscapo
with tho water after a time? Will alr remain in
an air chnmber under o heavy prossure of witer,
If the water I8 kept in a state of rest? A, The
alrisabsorbed by the water, under heavy press-
ure; but in the first case mentioned, the air cham-
ber frequently receives supplies of alr from the
water.

(25) F. N. asks: 1. Should a chimney be
wider Inside at the top than the bottom, and (f so,
why? A. Wodo not know of any good reason
for this mode of construction, 2. Should the in-
side diameter be equal throughout? A. As the
products of combustion grow oooler as they as-
cend, and occupy less volume, the chimney could
be gradually contracted from the bottom to the
top, without serious los< of efficlency.

(26) J. D. D. says: 1. I propose to build a
steambont with a keel 112 feet, beam 17 feet, of
good model, with side wheels 16 feet in diameter,
with paddies 4 feet long x 12 inches wide. Draft,
when loaded, i3 30 inches. 1 shall use a locomo-
tive boiler. |4 feet long by 4 feet diameter, with a
firebox 42 x 42 inches, having 8 tubes 2% inches
in diameter, and 10 feet long, which [ propose to
set In a brick arch, burning wood, with fire under
the barrel instead of in the firebox, and returning
through the firebox and tubes and over the top
of boiler. Would there be any objections to set~
ting the boller in this manner? A, Its efficiency
would be somewhat diminished. 2. My engine
cylinder (oscillating) i= 13 inches x @ stroke, using
steam at 75 [bs. and cutting off at 3§ or 1§ stroke.
Is the cylinder large enough for the boat? A,
Yes. 3. Will the boiler make steam enough to
drive the engineat 3 revolutions per minute * A,
No, not more than 25 or 3. 4. How much slip will
the wheels have ' A. About 15 or 30 per cent. &
Are the wheels of proper proportion for the hull ?
A. They will answer yvery well

(20 W.G H. says: 1. | have made a small
engine; size of oylinder is 1§ by 245 Inchesrunning
at 200 revolutions per minute. Would s locomotive
boiler of the following dimensions generute suffi-
clent steam to run it? Length of firebox 7 Inches,
hight of fircbox 8 inches, width of firebox & inch-
es, dlameter of walst § inches, number of tubes 3,
diameter of tubes 2inches, length of tubes 11 inch-
es. A.The boller is rather small. 2. What press-
ure would the above stand, if made of J inch
copper? A. The safe working pressure would be
from 80 to 70 Ibs. per square {nch,

(28) L. P. 8. asks: Has there been sny plan
for a governor devised on the peinciple of the gy~
ruscope ! A, There have been a number of gos-
ornors devised on that priociple. S0 far as we
know, they have not como into extensive use.
One was proposed for the Bessemer channel steans-
or.

(20) 1. R. asks: How can 1 clean dirty oil
from the drip pans under hangers® A, Filter it
through plugs of cotton wool.

COMMUNICATIONS RECEIVED.

The Bditor of tho SCIENTIFIC AMERICAN He-
knowlodges, with much pleasure, the recelpt of
original papers und contributions upon the follow=
Ing subjoots:

On Lighting Lamps by Elootrioity. By W.H. 4

On a Porpotual Motion. By W.J.

On Flying Machines. By M. K.

On Nitrogen. Dy E A H.

On the Bedbug. By .

Also Inguirios and aoswers from the following
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HINTS TO CORRESPONDENTS,

Corronpondents whose Inquiries fall to appear
should ropeat them.  1f not then published, they
may votelude that, for good rewsons, the Bditor
deolines them.  Tho address of the writer should
always bo glvon, v

Enguiries relating to patents, o (0 the patenty-
bility of Inveations, asalgnments, oto, will not bo
publishod here. Al such questions, . when initials
anly are given, are thrown o the wasto basket,
a8 1t would 0l balf of our paper to print them all;
but we geneally take plessiro in unsworing brivtly
by moadl, 1F tho weitor's addross s givon. A3

Hundrods of inaquirtes anslogous o the following
are sent @ “Whoso 18 the best washing nigelifng,

run by stown power? Who salls corrugated leou?

Who solls machines for boveling the odies of
straw boands, ete. ¥ Al such personal fnguiries
wro printed, s will be obseeved, In the eolumn
of *Hustooss and Personal,” which ls specinlly sot
upart for that purpose, subjeot o the
montioned At the bhead of that _
any dosieod nformation oan [ this way

Hously obtained, .
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s Patent of the United States were

~ Granted In the Week Ending,
May 28, 1876,
AND EACH BEARING THAT DATE,
' (Thoss marked (r) are relasued patents. ]

A complete copy of any patent fn tho annexod lat,
faelnding both the spectfications and drawing, will b
farnished from this ofice for one dollar, In ordering,
please state the number and date of the patent destred,
and remit to Munn &Co., 37 Park Row, New York city,

Alrmotive power, compressed, L. Mekarski..... 173,76
Alarm, burgiar, S, H. Harrlogton, .o e

Alarm, burglar, F. A, Lane. ... mow
Bag, grain, H. Redden..... 150
Baletie, J. F. BREES. ....oovivinimmmnnsaissiniansn e

n‘.m 1
e 1T TR

Bale ties, cotton, J. MeMurtry..
Pasket, grain, G, Amsden. ..o

Balh tab. back support, F. F. W. Elsenmann.... 17550
Beds, binge for, T. Q. Hall..ooiiianninnnnes ma
Bird cage, J. D HeIn® oo 1758
Bird cage hooks, Osborn & Dr-non (] AL

Masting powder, J. H. Dolde........ B AL L
Roat, lfe, J. F, Cosgro,....... ya 175, 0

Roller, cast fron sectional, J. W, llm! LT e

Boller, domestic. J. MeConnell, . .ovviiiieins 1™
Roller, soctional steam, W, P. skmnnnn.. ’ 1o
Rofler, steam, G. H, Corlaa. .coovviininn AT e
Boller, steam, S. Smith..... . 17w
Boller, wash, E. M. Mallott........ 177,70
Bolt and chain, door, W, I, M. Adams 17
Moot and shoe, S, Fo POy, ..ocoiniinnn AT
Root heels, dburnishing, R. C. Lambart., m
Poot, waterproof, H. D, Osgood...... e 1T
Boot tree, J. H. Sampson......o.oee e 1700
Boots, serew soling machine for, C. Tym ST
Rroad machine, W, P Jones . .o.ooicmmeiinrecs 17548
Rrick and tile machine, P, H, x-n- o 1T
Brick machine. J. Bonshire. ...o.ooooviiiiniiiini 17,08
Brick machine, J. Denning AT s
Bridle bit, L. Earhart. ..., AT
Buckle fastening, B, Meyer (ri.. v D
Bung borer, A. M, Norton,...... S 1R
Barial case, T. K. Danfels, v 1T A2
Purial oase, J. B Mormay......... P L AT
Burial case mold, T, E, Danlels......... Lo 177,808
Burner for lghthouse lamps, J. Funek oo ITLED
Burner, Iamp, H, A. Chapin......... oo 175,618
Batter worker, M, Hotehluson......... o0 TS
Batton and stud, sleeve, E. Verpiilier... v 1T0.500
Calendar, automatic, M. H, Paddook, ............. 1THND
Camp Xit, M, A, Stephen.......oveanes o 1T
Can, A, B, Waller........ woe 1TT0O0R
Can spout cap, W, Collius, S R
Car coupling, W, H. Farrls, o AT
Car coupling, W. K. Keachle... R Er A
Car coupling, C. H. Knowlton.......ccu L AT
Car bester and ventflator, E. 5. Jenison s

Car bester and ventflator, H. )lm 175,88
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Cultivntor, wheel, K. M. & M. L, Kissell,
Curtaln cord tightener, B, Mesley. .

Desk, sehool, J. W, Chlide (r)...... o O
Desk, sehool, A. W. Hemplernan. . o AT
Mgger, potate, C. Small. .. ... By Y o N
Diteting machine, Skinner & Mol lure AT
Deldl head, C, man
Door hangrr . e
Door, sereen . AT
Doweting e
Dryer. B, (A
Far man, s
Egxbox, J. L .
Blevntor, 3, Meywr, ... AT
Bevator, hyd €. A, Chandier 1750
Eavelope, L. F. Hays R oot 155,04
Evaporator, gyre, K. N, Gouge . ... 1w
Explosive compound, J 0, Dalde mims |
Fabries, mobding, W. ). Mart, Jr.. > 177,
Pahrics, messuring packaged, ¥ llnmn i, .13
Fare controtier and indiestar, L. Yon Woven..... 17790 |
Yameot, A. Tomesks. ... 177, - |
Felt rloth. ponnetag. Il 5. Richardens 1770 |
Fenoe, portable, O. Thomes. ... ........... .):‘.-v.l
Fanen pott J. B, FRUMER. ..o iiisnnnnn, 177,
Fepon wire, L. B, '.uhm L
Femcr wiry, barhed. C. ). Salistary 17
Fire arm, breoch loading, E. Hoghes ..
Fire arm, brvech-loading, X, Rirg m.m
"::::m tosding, J. C. Wellen 1w
ricee. sttaching. W ”
ey e g
Flaling. spoon hook tor, L & WM 7.0
Floor cloth. making, Hulse & MeKay e |
Viower basket. J. B Meyer T e
Five clesner, A. Crosby (v, I
Tountain onerie ar Jet for €, K. Vaster 17:.«

17 |

Fruft Hfter, W, MeCormiek...
Puel artinelsl, ¥, Dixon....
Purnsee, hot alr, D, Royd. ...
Furnaoe, hot ate, W, M. Lotz.....
Oax, making, K, J. Jeremanowskl

m.m
o 1T 0N
..... 170
e AT ST
B i)
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Gas governor, A, Plass .o

Gas, making, J. 8, Willlams. ..., AT
Oan, making, K. J. Jerzmanowski. wor 1T N8
Gan, making, B, Bteen oo Lo AT
Gas rogulator, J, R, Hall . e 170,681
Gate, Tarm, A, J. Orady. .o v 11,7000
fienerator, water cofl steam. B, 8, urnmn LAnm
Globe and shade holder, hot ulr. L. K. H-h,. Lo ATTRU
Governor, steam, J. W, CIarko oo Al
Graln binder, 1, 1, Dridenthall, Jr.... w0 177,006
Graln binder, Calbortson & Bdgar..... P
Grindlng ring dress, K. 8, Howlandi oo 175,78
Haminors, hanging for revolving, G. 1. l'mul.... 177, 8%
Harness, I, Reynold...... e 17T R80
Narrow, A, Kehm....... Lm
Harrow and enltivator, ll I\mnn B )
Marrow and feld roller, M, Hutchins o 1T
Harrow and roller, J. Hartinger... v 170,080
Narvestor, C, C, Bradley..ooooveee T e 170,699
Narvester, corn, 8. 8, Johnatod......c... e 1T06M
Marvester, corn, J. 1, and W, J. Mettler e ITRTS
Harvestor, corn, J. D, MIller,......oooee e ITER
Hatehway, Hackett & Moessner. S T
Hay carrier, E, L. Walker..... o 1T
Hay loader, J. W. & E. Small.. e 1T 80
RHealth lifr, W, B, Blake..... R i
Heater, L, West,.... o 175,000
Minge, J. K. GUMlan....... e 175,78
Horse blanket, A. Crittenden, ... ...... o 170,80
Homeshoe ealk, G. M. L. MeMillen... L AT

con 1T
w108
von 177,688

A e

Horseshoe nalls, finishi E. Suckow,
Hoswgoods, H, G, Hubbard..........
Hose pipe conpling, G, H, Buzzell,.

Hose pipe nozsle, R, Kendriek. ... &
Nydrant, T, Magulre. ... 13T, 80

oo 170,888
BB krfn i
< ATLRES

Toe croam freozor, D, J. Rogors. .
Teo oreopor, C. Brodhead, ...
Tee machine, A, Jaw.......

Toe, making, B. Hopponyan, LA
Implement, combined, T, Davia... . 155,606
Indicator, current, B, W, Hoxie, .. . AT N0
Inkstand, 8, Darllog (f....... e IR
Ironing apparatos, T. 8. Wiles,........ S AL
Tronlog board and table. J. A, Geraghty.. o
Isingiass, obtaining, 1. Stanwood........ AT
Key fastener, E, T, Jenkins,........ 15
Kiln, briek, J. Bronkar...... LTS
Knife, shoe, 1. A, Dunbiam, .....ooernene R i
Knltting machkine, rotary, G. W, Commings B AL
Knob attachment, door, 8, 8, Nlles.......... R trl oy
Lamp extinguisher, F. H. Furniss, ., L ATen
Lamp support, W, Weatlake......... i N e
Lamp wiok, W. Y. A, Boardman..,...... 10w
Lamp wick trimmer, 8. Naylor .c.oooiieeneines 175
Lateh and 10ek, H, L. Arnold. . ..ooiiieniininnns L1 e
Lathe, metal tarning, 8, W, Patnam, Jr..... 137,84
Leather rolllng machine, J, Bright. .., 1T e
Liniment, G, Bennet,...oooovinnnnns vovnassassvssay 306000

Looks, seonring, Cook & Heath. ..o 175,506
Loom pleker, A, Holbrook. ..., AL
Loom take-up, T, W, Harrlson. . reenss 197,890
Lounge, camp, A. Tottingham. . s 17T
Mateh box, O, H, Hicks. .. connes 175,887
Match box, 5. K. Whitney,.. veee ITRLTA

Measure, foot, ¥, H. Smith.... 195,002
Mechanical mechanical movnnrnl. H. Ml\llnm 1.
Meter, lquid, H. 8, Maxim.. e IT0TR

Milistone dresser, A. Defor.
Mop wringer, D. Hoag.
Nasal douche, Gassin, Gray & Gnuu
Nut lock. Smith & GIll......
Organs, tremolo for reed, O.
Padloek, A. DelRescamp. ...ovvvenrenns
Padlock, J. H. McWilliams (r)....
Paper bag machine, J. H. Balaley...
Paper glove band, W, P, Vrooman.,
Paper jewelry, F. W, Seldewttz.........
Papers, producing safety, W. C. Syms.
Pavement, concrete, A. Pelletier.
Pavement, stone, A. Maginnis, ...
Pawl, nolseless, E. Curtis. ...
Pencil, sdding. J. J. White.......
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Pencll sharpener, G. P, Schnelder. ...

Photographs, negatives, retouchiog, F. Ilnrm 1T

Photographic hendrest. B. ¥, Adams.............. o=
| PIT machines, feeding, J. A. McFerran....... ... 17,87
| Pl mold, J. A McFerran................. B
iPipecutter, A.C. Wood.......coocvvviasvnin . e

Planters, coverer for corn. C. G. Moremen. AT

L ATL S
AT 1“. man
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175,04

Plow, rotary. J. K. Coderwood................
Pocket book fasteners, L. Prahar.
| Porttolio. J. &C. Quenzer......

Postage stamp, 5. R. Dammer. .
Power, sand, 5. K. Dimock ..
| Prese, J.B.J. Mignon...........ccuvenns v
Frice lists, holder for, S, Washburn, Jr ...,

| Printing presa, C. B. Bottredl.............. . AT NN
| Printing press, K, T. Dockum...... 1,.em
| Printing press, Woods & Tuttle (r), e TN
FPomp, W. D.Trabetn,........ sasdssnaoesan ceensans 175,007
Pumprapply pipe. J. M. Balley ....oovvneinininns i)
Eadintor alr trap, G, W, Rlake .o ... oo 1T
! Ballway carviage, E. Blochman ... AT
Mallway rall Joint, C. F. Arnoul.......... ATe
Haliway switches. sctosting. T, ¥. Corry.. o 1T 0
Hake, horse, J. H. MeleR. ..o ovnnnniiiinnnnns . 1LY
Maker and cocker, hay, W, J. Mettler,.......... Lamm
Reaper and harvester, W, Clawater. ... . 0 1,000
Register, ete., electric. H. Whittemare ., AT -
Retn gnard, eheck, C. B, Diekinson, LI e
Rein bolder, €. Selbhke M-
Boller or pulley, J. J. MeCormiek 7.

Saw frame, scroll, H. L. Prau

‘N-mm-. eonveying refuse from, N'.ﬂ.l; 175,
| Saw, scroll, H. J. Cordesman, Jr. . .. .. - N

Sawing machine, band, H. J. (Mﬂn-\-n Jr ..... 1.
| Sawing machine, drag, Clifford & Cory, ... 1.

Seales, platform, H. Evtabrmook. ... ........ . AT
Feraw-cutting machine, 5. K. Jones . 1T 68
Serew driver, J. ¥. Kingwill,..... oo IV TM
Berew iap, B. W. MartIn. ........ccooiviviriersons AW
Servew, wood, R. J. Xuno (1) i
Soeding machine, J . B. Birge m.m

| Beparstor, graln, C. & J. F. York é o WM

| Beparstor, rotary grain, H. A, Barnard.,, AT
Rewing machine. Applegate & Wehh im.w™

Fewing machines, driving, 5. F. Purdett 1L
Sewing machine triromer stiachiment, 1, L Barber mfm

Khade support, T. F. McGann (r) “in
Shingle, M. MeComb l“‘U
Shoe knife, 1. A. Dunham x.';‘m
Shoe last, R, Taylor sreds I .
Shwtter opener, window, J. R. Day 1.
| Mave, E. Meawart " x Iﬂ..;
Meves, erimping wire tor, C. P feitringer () 7't'.
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Skates, nnnnnunulron 0. Edwards,
Qlate, drawing, C. L. SN0, . .ovviiviiiiimmarmiaiins
Smoothing fron, self-heating, Jackson ef ul eves
Soap holder, Harlow & Balley
Sole edge burnishing tool, C. 8, Fifleld,
Spark arrester, Hawkesworth et al ...
Spinning twisting tube, ete., C. Martin
Stocking supporter, A. M. Weber

Stove covering, Daggett & Kelth ...
Stove pipe joint, J. L. Loring.....
Stove pipe shelf, Wolf & Saxby Sy s
Straw cutter, Kath & Weyner ............
Bamp oxXtractor, J, Camming, ..o
Table, Indy's work, L. F. Woodward, ..
Tallor's mensure, R, Ender, . ..o
Tooth, artinelnl, 8. E, Cheoseman, ...
Tolegraph, burglar alarm, H, M, Rels, .,

AT
AT 66

Telegraph kKey, C. W, lv“ln ........... ‘

Tolegraph, printing, C. A, Randall, i
Terret pad, J. R, llnnmvr ............ AT
Thill coupling, A. L, ZucK. .. .ooiviaiiiiiinas g 1TIM2
THI support, J. MCUATIY. .ovvrivieriiiniiniririnns 197,802
The mill, A, N. Hadley.......... T80
Timber, antlseptic, W. Thilmany 17T

Toaster, F. O, Badger...........
Tobacco, curing, J. B. Smith,
Tool, compound, J. Hunt.....
Top, musical, E. N. Galllard .

Trap, suimal, J. C. Linder ..., N iy
Trunk, L. M. RINEWAIL. ...ovciviriicnnisnininnins AT
Tronk, E. A.G. ROUlStone (Fl..cooeereicrsrncessees 1%
Tublng, flexible, W, B, S, Taylor (r), ...coooiiies R kol
Uterice supporters, ete,, attaching, C. Yeomans, 177,790
Vehicle, four-wheeled, W. Buckeridge. .. ....... o 155
Vehicle hub, W, C. Partlow ..., ... voee 17,581
Vohiele seat lock, Brundige & Hall | R i
Vehtele spring, R. L. Baldwin,...... R e O B
Velocipede, A. Knudson,,.... R Ay
Voloeipede, E. A, Wheeler, e 17T
Ventilator, H. Childs voseeh o 177,608

Vessels, propellerfor, G. G. (‘nmm-ll . 177,801
Wagon brake, W, & & F. Pangle.. «« 177,850
Wagon, light spring, J. J. mark.. B )
Wagon spring, C. Emberger...... AT
Walls, decorating, A. Stuebner o AT 5
Wash beneb, G. KiIng ....ooovanie AT
Washing machine, W. Bymaster ... o ke
Washing machine, J. F. Cicsebro.. S AL L
Watch key, J. S. Birch. . coooveeiinnnns L ITLEN
Watchman's time recorder, A. A. Cone.. 175,60
Water closet bowl, T. G. Knight........

Well enrbs, expanding, A. A. Peck
Winch, J. B, Hawley....cooovvinie
Windmill. G. R. Comstock
Windmill, E. Diee ........
Wrench, E. H. Beach ..
Wrench, top, J. F. Dunigan.
Yoke, neck, N. Hiatt ........

DESIGNS PATENTED.
8,901, 0,500, —SgrRT BoRoers,—1. Hauser, Now York elty.
0,98, —AnAcus.—G. M. Kendall, Now York oity,
9.9, ~BrER MUuas.—W, O. King, Unlon township, Pa.
9,206 10 W88, —CAnPRTS. —W, Spurway, Kidderminster,
England.
0,58, —VALvE HAXD WaExL.—E, G. Burnham, Dridge-
port, Conn.
9,810.~FAx.—M. F. Foster ot al., Washington, D, C.
9811, —8poox Haxpre, ere.—L, R, K, White, Waterbary,
Conn.

vevenes 107,506

[A copy of any one of the above patents may be had by
remitting one dollar to MUNy & Co., ¥ Park Row, New
York city,

SCHEDULE OF PATENT FEES.
On oath QRVeRE..cicstsvessivionsivias | stn wsscnnsorsosB1D
On each Trade MArK. . ooocivimrimmeerassranssae
On Nling each application for a Patent (17 years). ... 813
On tssuing each original PAtent.......cooveevnes inees 820
On appeal to Examiners-In-Chief.......c.ccoevereies . S10

On appeal to O (S of Pi 20
On application for Relssue. ... K30
On oling & Disclaimer........ s10
On an applieation for Dexign 3% yoars). s10
On application for Deslgn (7 years). ... s

[ESTABLISHED 1848.)

Mumn & Co.’s Patent Offices.

The Olaest Agency for Soliciting Patonts o the
United States,

THIRTY YEARS' EXPERIENCE.

MORE PATENTS bhave been secured through this
skency, st home and abrosd, than through say other In
the world.

They employ as their asslstants s corps of the most ex-
perienced men as examiners, speciSoation writers, and
draftamen that can be found, many of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
selves of Muno & Co.'s sorvices In examining thelr in-
ventions and procuring thelr patents.

MUNN & 0O, In connection with the pahliestion of
the SCIENTIFIC AMERICAN, comtinue to examine in-
ventlons, confer with inventors, prepare drawings, spe-
cifieations, and aesl d to fling applications
in the Patent Ofice, paying the govermment foes, snd
Wateh each case stop by step while pending before the ex-
aminer. This Is done through thelr branch oMee, corner
F and Tth streets, Washington. They also propare and
Al caveats, procure design patents, trademarks, and re-
Issurs, atiend 16 rejected cases (prepared by the inventor
OF other attorneys), procure copyrights, attend to Inter.
ferences, give written opinions on matiers of infringe-
weal, furnish coples of patents, and, s fact, sttend to
every branch of patent bosiness hoth In this and In for-
elgn countries,

A special potice In made (n the SCIEXTIFIC ANERI-
CAX of wll taventions patented through this agency, with
1he name and residence of the patenter. Patents are of-

ten sold, In part or whole, 10 persons sttrscted 1o the lo-
ventlon by sach notice.

Patenta obtained In Cansda, England, France, Nelglum,
Germany, Rasia, Prassta, Spatn, Portugal, the British

Colonfes, and all other countries where palents ara
granted, st prices greatly reduced from former rates,
Send for pamphiet pertaining spocially to foreign patents,
which states the cost time granted and the requirements
for ench country.

Copies of Patents,
Persans desiring any patent (ssued from 159 to Novem-
ber 26, 1867, can be supplied with ofMelal coples at res-
sonable cost, the price depending upon the extent of
drawinge and length of specifications,
Any patent fssued since November 27, 157, st which
time the Patent Office commenced printing the drawinga
and specifications, may be had by remitting to this of-
flce §1.
A copy of the elaims of any patent [aued sinee 189 will
be furnished for §1.
When ordering coples, plense to remit for the same as
above, and state name of patentee, ttle of Invention,
and date of patent.
A pamphlet containing the Inwa and fall directions for
obtaining Unfted States patents sent free. A hand-
somely bound Reference Book, glit edges, contalos 140
pages and many engravings and tables Important to every
patentee and mechunic, and I8 a useful handbook of ref-
erence for everybody. Price 25 centa, mafled froe.
Address

&

"
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.
Braxcn Oryior—Corner F and 7th Streets, Wash-
ugton. D. C,

FOREIGN PATENTS

AND

THE CENTENNIAL.

There {5 no doubt that our Centennial Exposition wil
attract to our shores multitudes of representative people
from all parts of the world, and they will take home with
them many of our hest fmprovements to Introdoce Into
their own manufactures.

An unususl opportunity will be offered for selling to
these people such forolgn patents as have been secared on
good American Inventions In the respective countries
from which these visitors come.

At the reduced prices for which patents are obtained
abroad, our people will lose a chance not likely to oceur
again, If they do not avall themselves of the opportanity
of secaring their inv in foreign ries at onen
50 85 to have thelir patenta ready to negotiate during the
coming summer.

For cost of patents In the different countries and the
conditions on which they are granted, send for pamphle
containing full Information.

Address

MUNN & CO.,

1 Park Row, New York.
Braxcn OFFIOR, cor, F and Tth Sta,
Washington, D. C,

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES,

ful than any of itz predecessors.
To the Mechanic and Manvfacturer,

tion.

Manufactures Inven!

ing Men and Employers, in all the various arts.
TERMS OF SUBSCRIPTION «— POSTAGE

PAID BY US,
One copy Scientific Amorioan, one year. ...
One copy Scientific American, six mooths.

One copy Sciontific Amerioan, throe mooths
Selentific Amorican Supplement, 6,
for one year, w........‘.........,'m

The Sclentifie American w

The publishers of the SCTENTIFIC AMERICAN
beg to announce that on the first day of January,
1578, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-

No person engaged in any of the meohanion! pur-
suits should think of doing without the Screx.
TIriC AMERICAN. Every number contains from
six to ten engravings of new machinos and inven-
tions which cannot be found in any other publics-

The SCIENTIFIC AMERICAN s dovoted to the
interests of Popular Science, the Meohanio Arts,

and the industrial pursuits generally; and it is val-
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contalns hundreds of Notes, Recolpts, and Suggos-

tions and Advice, by Practioal Writers, for Work-
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Seientific

Advertisements.

Inside Page, ench lnsertion - - - 73 cents a line.
Back Page, ench insertion - - - $1.00 o lioe.
Bngraeinge may Aead advertisements at the sama rale
_per lime, by mearurement, ax the letter press. Adver-
LHisemnents st be received at pudlication ofice as carly

e Friday morning lo appear in nezt (ssue,

)A'rm FOR SALB-The best Rubber Con- |

Plug exer luvented, for Wash Bowls, Bath
h muh. &e. Nometal 1o W‘:bo bowl, tub' « sk,
00 .l !l CHAPMAN, Madison, Ind,

F. ). ORDWAY, Boston, Mas.
Wan
'n'PeﬂhvgntPi?v?llg l'r?(ovn Y‘ngnl.Pﬁ-R?-r &o,
lh«lm‘- lml cllrmu g e ":imng:.n .’3 :—':!:(“-."

s for making
()ll l'AIC‘l‘Illllﬁl',, ll.dl Buareau Co., 111,

Sh-a-naw Jutiato,.
LISCA nlﬂ\\'l. n-l-lo.\ Y.

PEREMPTORY SALE

Wmm Agency fora geod Manufacturing

Kactory Proporty and

Water Power.
win po-luvelr bo wold on the premiscs, at Wolcottville,
Conn,, July 19, Au o'clock », M., the Factories for-

mcrl& o«cu{» &
FIELD & PRICE MANUFACTURING €O,
The balldings are of frame on stone foundat
uhplod for any business ml.:‘n,mnx a I-rxc A
, A4 they contaln about cot of foor,
- a nearly new lreast Wheel, nupplled from s Water
Power of 80 horso, almost unfalling in mppl
The F! mory Lot contalns about

A I]f COJ‘[I' R ESS() RS
FOR ALL PURPOSES,
ASPECIALTY of HEAVY PRESSURES.

THE NORWALK IRON WONKS €O,
SouTn NouwaLk, CONN,

e

Bigelow Engine,

The Cheapest and Rest Portable
Engine offered (o the Public

Priee, 4 Horse Power o

g v o 0

- 1" - " aoner

- . . S o8 B8

o . ST L “a

“15 - 2l T w
Price of Statlonary Engines:

Without Bollers,
Hlnnr l'nwrr i

1 1o I\' llnr-r l'-.nrr
N1

!‘oml for lllum.lrd l‘|nulu
and Price Lis

I n sic El.ﬂ“’ & COo,,
\rw Haven, Coun.

ﬂmcrtmu

TRAI]E HiGINg. |

in vntlmw-h poall n,nn p-ru
of Cast Mool

Every Fogine indiested, sod
valye corrected to give the I-Iuh
st sttalnabide resulis

Warmanted superior to any
seml-portable Kugine In  the |
market!

Send for Price List apd Clren
Yar.

HEnnMANy & Henoner-

nooe M'v'a. Co,
Dayton, Ohlo

A/ ANTED—Some responsiblo Irass Founder

4 to magufacture my FATENT THERMOSCOPIC
LURRICATOR on Hoyalty; or will sell & half (ntereat, It
s entirely reliable, simple, and durable, t
generated by a }u nal will cause the oll 1o flow &
slred, and sound an alarm, If necossa. The pvlnclxnle
can also be applied to varfous nlhr' u»Iul purposes, Ad-
dress K. D, TYNE, Reno, Nevada.

CELEBRATED FOOT LATHES |

useful articles, sultable for the Hardware Trade,
des rlnp ald to ma
:‘ dress 1* RATT

J.\NUFAL‘I‘UHBHS A‘H) PATENTEES hay-

the Factory Is nom fnished in
Proof Me. d& t to the Facto
FR UILDI\ui AND TL\‘EMBVT*
Part or all o( which will be sold at the same time. Title
perfect, and p wiven |
For furthor particalars, In nlm of G.W. CHERsMAN,
Ansonias, Conn., or \Vu.r M, Sy, 18 John 8t., N.Y!
CHARLES 1, WOODBURY. THUsFiR,
& Pine St,, Now York elty.

IO{FUL Nxws for Boys .nd mn- 11

o and 014!l " A NEW IN
VRV‘I‘I() Just pneuted ror le 1
A Ilu %‘ %-
Illl- -F. ?. 1l en atie Cab)
1\ on \
I‘ﬂcc l’rom o m ?or I‘umthlrl,
address EPHEAIM BROW

otell )lu-

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &c.
‘®eo. Send for Mlustrated Catalogue and Price List,
GEORGE PLACE,

General Agent for the TANITE CO.'S SOLID EMERY
WHEELS AND EMERY GRINDING MACHINERY

121 Chiambers & 108 Roade Sta., N. Y, thr.

l'\lﬂ'\’. having rnur C ::mennlnl )'xlnlhl-
cos (different ,.rlm‘lpnl bulldings) with (ntel-
stants, will exhibit lddlllunql.z meritorious
Addross ** K" Graphle Omce, Phi

]{l-‘LlAlll.
tlon s
ligent
article.

ladeiphia,

ANTED—SlItuntion as Supt. or Foreman of

Machine Works, or to travel for a Supply houne,
by a machinist and draughtsman of 15 years' experience
a4 foroman. Have had experience with steamboat and
bLisst farnace \vurk of lln- s, Would prefer the South,
Adnlrvn + LIVINGSTON, "ux 798, N. X, eity.

VHON 11 PR

Ar arulc, It pays hest (o advertise what one has to sel
or wishes 1o purchase, In papers having the largest cir
culation among the class of persons lIKely to be Interested
in the article, Partles having Manufactaring Establish
ments to sell orlesse, or who wish Estimates msde for
Constracting Bridges, Dama, Iron Bolldings, Furnaces,
Heating Apparatus, Steam Engines, Dollors, Wood and
fron Working Maohinery, Agricultural Implemonta, or
Contracts for Englneering Works of all Kinds, will find
thut 1t pays to sdyertise In the SCIENTIFIC AMERI
CAN

The value of the SCIENTIFIC AMERICAN us anad
vertiging mediam cannot be over-estimated It goon
into all the machine snd workabiops tn the country, and
s taken at the principal Ubraries and reading rooms In
the United States and Europe

The SCIENTIFIC AMERICAN and SCIENTIFIC
AMERICAN SUFFLEMENT have » larger cliroulation
than all other papers of thelr Kind In the
bloed ; snd st no perfod stnees the co
publication ef these papers hus tho woekly circulation
Deon wa large ws st the present tioe,

The aotoal lssue of the BCIENTIFI(

world com-
mmencement of the

AMERICAN In

47,500 per week, and of the SCIENTIFIO AMENRE
CUANX SUPPLEMENT, 15,000, maxing the comblued
alrculation, G:2,000 overy week

If snythiog is wanted (o the mechanieal line, sdyertise

for it in the BULENTIFI(
If soe has o patent or machinery to

the SCTENTIVNIC AMERICAN
1fany oue s exhibiting st the Ce

AMERICAN

sell, advertise In

ntennial, It will pay
theit to advertise where they may be
For mates, see the Arst o«

paper

found
umu of the last page of this

o —
The Supplement.

Noxt to the BOTENTIFIC AMERICAN, the SUIKEN
TIFIC AMEHICAN SUFPPLEMENT has the largest ol
culation of any paper of Its class published. The SUP-
FLEMENT s » distinet publiestion from the BCIEN

TIVIC ANERICAN, and has & large clrealation other
tha smong the sabscribers of the regular edition
Termus tor sdvertising are very law, as follows

Back Page, tinted cover . . . . #5¢.
Insde page

BAtu
INsENTION,

aline |
e, a line )

Discount for large space, and W quarterly sdvertisers

Addross the publishers
: 3
& Co.,

Munn

37 Purk Row, Noew York

ITHERBY, RUGG & RICHARDSON, Man-

ufactures of Woodworth Planing. Tongueing,

and Grooving Machines, Daniel's Planers, Richardson's

Patent Improved Tenon Machines, Murdllns. Mould~

n and Re-Saw Machines, and Wood-Working Ma-

e nnry ,rnrnlly. W Sallabury Streot, Worcester, Mass,
(Shop formerly ocoupled by R, BALL & CO.

L. N, WiTuenny, G, J, Kuao,

“7 E can scll these First - Clas ‘m
Octave Rosewood Planos for
Two Hundred and \ll'u'()'

Dollars, bocause we cmplut

agonts and allow no discounts

dealers—they swindle you out ol

more than twice the real cost of all

Pianos, “euv numo lneor-

-nonladComr

‘nlulou lo he 3 - loml

mkm‘. m Ul.‘ the st m lhn
ar the stron,
in America. ‘&' make thisstatement

for our Can e, containing over
restdences of pro-
here, who
t our pianos during the
ears, you will be sure to
them at your very door,
In your own or some adjolning town,
where you can see try our P1-
AnOS, e send them everywhere
for trial. Please state where you
saw this notice.

1,000 names
minent citizens ev
have bough
ru seven

ual
c-anld at -nnyriee If you will send

!ouhnp-n

)
Ny M. RICHARDROX,

Address, United les Pinne Co.. N10

Foot Power, Dack-geared Screw |
Lathen, Small Hand and Power Plan- i
ers for Metal, Small Gear Caotters,
Slide-rests, Ball Machine for Lathes, |
Foot Seroll =aws, light and heavy,
Foot Clreular Maws. Just the

or amntenrs and arti-

wnus, Sellin ¢\a'ry\~hrru send for
Illnunlrd Catalogue

. H, BALDWIN, l.n(nuln N.H.

l’ AT I"\'l SCROLL SAWS
Our speclaity Is Scroll and Band Saws. Over 30 Sl -
ohlues In use. SUPERIOR TO ALL AND LESS PRICE.
CORDESMAN, EGAN & CO.,
Cor. 2nd & Central Ave,, C incinnatl, O

STEEL CASTINGS.

Solld ana Homogeneous. Guaranteed tenslle strength, 25
tuns to square inch. An invaluable substitute for expen-
sive forgings, or for Cast [ron requiring great strength.
Send for clreular and price list to CHESTER STEEL
CABTING CO,, Evelina St., Phlladelphia, Pa.

P11/ ‘\O(l

NEW YBRK

Mlﬁ'ﬂ!‘!"‘i"“ \.&'N:\

We have two of
them in onr pablic
pariors,

In our opinion S
there is po Plano more
dumble, or possessing
superior musica! quali-
tien

L. & G % LKLAND,
Prorzmmvess So o vevawy Horas,

Broadway, New York.

six years,

STEAM ENGINES FOR SALE.

[ offer the following very -u;mrlor Todd & Rafferty En-
ines for sale at nrull{ reduoed prices: One 18x%, one
418 (sawmill), one 1314, onoe 11X , one 10x24, one #x20,

one ix16, one 5x10 on logs, one Ax1Z, portable one Sx16,
double hnhun: all first class and rnurely new. Also
varjous slzes and kinds of Hollers, 1 will also furnish
specifioations and estimates for all kinds of ropeand bag-
(lm:'nl,mchlncry Send for dcn'riplh; r;n[:’uhund price,

ress
m B.nl-y st., \ev \urk or Paterson, N.J.

SPARE THE CROTON & SAVE ‘I'IIE COST.

Driven or Tube Wells

furnisbed to large conmmrn of Croton and Rldgewood
Water. WM. D, ANDREWS & BRO. HlWllcrﬂ N:-X.
who ronlrollbc patent lorurﬂvn -Amcrlun Drhen Well.

\lt " n dny at home, Agvnts wanted. “Outdt and
D terms free, TRUE & Co., Augusta, Malne,

l 1G PAY to sell our RUNNER PRINTING STAMPS.—
Terms free. TAYLOR & CO,, Cleveland O,

Bt

Small Tools of all klmh. also GEAR WHEELS, parta
of MODELS, and materfals of all kinds. Castings of
Semall Lathes, Engines, Slide Hesta, &c. Catalogues free.
GOODNOW & WIGHTMAN, 3 Cornhill, Boston, Mass

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extra lengtha and quality, from 8-16th thiek up, planed
and unplaned.  Also, full stoek of HARD-WOOD LUM-
HER and VENEERS, MAHOGANY, BATINWOOD,
HOBEWOOD, WALNUT, &¢.

Inclose Stamp for Catalogue and Price-List,

Geo. W. Read & Co.,

| 156 10 200 Lewis st 000 & Gth sts  ELRL N X
Bollinger's Patent

Turbine
WATER }YHEELS

Mill lM‘f\iéhiRely.

YORK MANUWG CO,
York, Va,

\ FANTED-QUAINT, COMICAL, OR GRO-

tesque Statues, Fountains, &¢,, or other garden
orvaments | Automatie Anfmals or Figures: Moohanical
| Burprises; Hive Bwans, Ducks, Anlinals, steam or of
motor Hafis, Boats or peoulis sond d pleas
ure grounds srUsxnex Co S Weat 0. Nom

Address

Planing & Matching.

Moulding, Re-sawing. and Tenonlog Machines, Neroll
Maws aud General Wood Waorking Macbinery
JOHNN, SCHENCOK 'S BONE { Mattoawan N, Y

Bend for Catalogue F 08 Liberty Bt XY, elty

TO KL I'("I‘IH‘ " (ll".\‘lt'\.‘ -Il' \\ ELERN, AND

BATTERIES, ‘Hl!lli\l \\ll \l\1l|.l\lﬂ In
sots or single, with Hooks of Instruction fur Niekel,
Gold, snd Siver Platiy THOMAN HALL, Manufac
taring Eleotriclan, 19 Irmmn-'hl Mroet, Boston, Mam
Hlustratod Catnlogue sent free

MECHANICAL DRAUGHTSMAN & FRACTICAIL
Machinist wants cngagvmont lo elther Bragch, For
particulars . ad. Dravghtsman 16 Sences St Buffalo. 5. Y

Lathes, Planers, Shayus Drills,

Gonr & lhnll(Ill!‘rI. &o, K. Gl D, Newark, N.J

VAWED WHITE FINE BLIND SLATS FOR
A salo—Dry cbholen & ches Acvessible to N, Y, Kast
oFn, and Midale States. 10, . RATHBUN & SON,

Ml Pulat, Outario, Canads

l‘l\'l" TOOLS OF ALL KINDS—Foot Lathes,

Heroll Saws, Twist Orills, Taps and Dies. Send
6oonts In stamps for [lustrated Catalogue and ku‘r.ple-
ment “JI\U(\O\ & TYLER, 16 German St., Balti-
more, '

A lO\TM-—Axrnu vnmcoﬁn‘:
whe bunlnm honorable and drsi
, w" feulars sent free. Address

H A OO, 5L Louis. Mo,

to order. Samples and price lst sent free.

: HOISTmG

| also GUAGE

413

EVEBSIBLE

GINE

FOR ALL PU IIPO:E:‘. oz
o y, simple, durable, and efective L
: :Ilrn‘ax) l.;a' D‘i:l) \lll'; G l.(? u(.'p ear] 5t ."l )

\] ACHINERY OF IMPROVED STYLES YOI
|4

mnmg SHINGLES, HEADING, and STAVES:
LATIHES for TURNING HIANDLES, %o e
Shingle and Heading --vln' Ma-
ehine, Address TREVOR & CO,, Loekport, N. X

l IDGE'S FOOD yor Ixraxts & Ixvarion s the stand-
{u-i b rr’ur;llu': ul lu kind In Lhnu.d and Americs,
Fov the Best and Chen
address T) lllr

UNCHING = . T
DROP pnxsszs T o

. OXLY, FOR THE CEN NNIAL
= S16 HiFroven A1t P Dolibie
acting, and warranted (o All recelver, 133 fees
in one minute, up 10 153 pounds pressure
fent on receipt of price

H. WEINDEL,

makers of Laws Pat.

W DiNTwyn S,
Maladerphis, Ps.

D=y AGENTS F'P“)H~ ver week, Wil prove
SOT.60) ftortorteit s, New articies just patented
| Samples sent free toall. Address W, i, CHIDESTER,

%7 Hre awdway, New York. -
HANCERS

COUPLINGS ETC

In Stock, and for Sale by

WILLTAM SELLEIS & CO.,
Philadelphia, and 79 Liberty §t., Now York,
Prlrr 1sta and pamphlets on application.

DVI- RTISERS DESIRING 10 l(P‘Al H (nl“-
THY resders cando so in the cheapest and best mant
ner by mln1 one or more sections of Kelloge s tirea-
Newspaper Lists and State Divistons.  Good medivm for
Patentees, For fllustrated eatalogue and colored map,
address A. N. KELLOGG, D Jackson 8t., Chieago, 111,

BEAUTIFUL EVER-BLOOMING

ROSES

Stron lI::I lIotu. sultable fr}rl Immc;dln‘llr‘nuw:-rllhr
sent safely by mafl pn-l;nlvl ve splendid varieties,
all Iabeled, 81, 1‘ do, 82, 26 da, 80,
33 do. 83, For 10 conts ru:h. ulaulnnnl. one Mnge
Premiam Rose 1o rvrv, dollar's worth or-
dered. Send for our new GUIDE TO ROSE CUL~
URE, and choose from over 300 finest sorts. ¢ are
the jargest Rose-Growers In Anwﬂu nnd l“nl’ pur-
chasers Lo make [Aeir own seléctio n{
guaranteed.  Address THE m\(.}n t Hl \l&l
l() s uo-u.m-xu. West Grove, Chester Co., Pa.

R 5 the CxNTExNLAL and
retumirom say potat la
| E Em., Union. This comes

withia mmum
n‘d" olmh p.g"hnpm—-nﬂnﬂll
arsl o ralsing o emall clad

TS. EE

PATS!'I'

Planing and Ma

asd Moidieg )lu-mon G ray and Wood's Maners, Self-

olling Saw Arbo T wood-warking mrhmery

S. A. WOOD'S M AC .ll\t Co. 211 Liberty S¢.,
vnd lor (’m:nun etc. .x High 5¢..

SAFETY HOISTING

Machinery.

OTIS’ Machinery.

No. 348 BROADWAY, \:h YORK. = °
IMPROYE

NIAGARA STEAM PUMP

B 20957 Pear! 82, Brooktiyn N_ Y.
Agency, A Aller, s’Sle‘ny St 5.¥

Norman Hubbard,

SoLE MANUFACTURER,
ENGINES AND BOILERS,

Pulleys, Shafting.and Hangers
a Specialty.

Y.
Iluﬂun.

We will sun ynu In 8 SUNDesE You
o can make §30 & woek witoous cspital

easy and respectable for elther sex
MONEY A:cnu ~qp;{y\u 1 Bowery, N. \

w P!.\LL )ﬂLLED mu'm.\'x SCREWS made

Cunris I‘r'n Co. . West Ilr-nkbum.vt. =

ﬁ‘ A WEEK 10 Agents, Old & Young, Male & Fe-
\ maale, in thelriocality . Terma & OL TIlT)P.Eb
Address P. 0. VICKERY & CO.,

BLAKE'S PATENT
Stone and Ore Breaker

Crushesall hard apd Brittle Substances to
noy required -lnv Also, ln)' xind of
Broxe for Hoaos and for Coxorxrs, &o,
Address BL \hl ( RUSHE R o

New laven,

INDIA RUBBER,

For Inventors and the Trade, made Into any pettern st

short notice, ¥. H. HOLTON, & Gold St New York
Established In 1wb)

SURFACE VLANENS 125, Planers
HILLS, 8 Courtland

\\wulh\\ul TH
and Matchers, =0 s C
-llrrl New \orl

Water  Wheels,

Moo llmll four times as

oy nl Leffol's im
roved e Turbine
\\ nlnr\\l o (i operation

than sny other Kind. W
slzes wmade, mogiog Trom
Ao W b, diam. under
from 1 o 30 f1. Sue
i TOF every purpise
Large new pamphlet, the
fuest ever published, con
taining over ¥ fine thustrs
thuns, sentl Tree 1o partios
interosted b waler power

JAR. LEFFEL & U0,
Springheid, O, & 108 Lil.

orty M., Nuw York Clay

F e Apeaia

WHAT® Forss b 06 clamiitiri e Al WILL 00

\ ‘.\ l‘\ V!I‘ Qoorge Washingion
i 44 l

mortal, Fine Art
WITTEMANN BHOS

OENTENNIAL
BOOK OF BIOGRAPHY

YIRAT 100 TRARS OF OUR TN DXPKNDENCR.

'mrm-ul

fory given

Ihe glory of Americs s hor greal men, Kvtabw
wanbe 1o read thelr 15y es st this Centennial
hoild sell this

Wanied, A ts selling blstories
1". - 1| 3 succoss of the

ear, Send for clron & QO Pulls

Pond’s Tools.

Augusta, . Me \ ENGINE LATHES, PLANERS, DRILLS, &e.

sSend for Catalo DAVID W. POND, Successor 10
LUCIUS W, PON . W arcester, Muwn.

DO YOU Male or Femalo. Send ’(Il‘:rt x:d-
dress and got somethin lhu w hring
WANT iu'l:l in hnngnm) wyer $14) a month sare.

MONEY nventorsy’ Union, 19 Greonwich St.,

\‘f'-\ ork.

The HOADLEY
PORTARLE STEAM ENGINE,
WITH AUTOMATICAL CUT-OFF REGULATOR

‘{ AND B ALANCED VALNVE
I THE BEST - MOSY ECONOMILAL (\u E MADE

Thed O HOADLEY CO LAWR(NCE MASS

STATE wHIRE YOu

per day at home, Sampies worth §1
$5 t‘o $20 tree. Sipxsox & Co., Portland, Me
HOW MADE IN

10 l}ol ns l'rom
- Wi Molasses or Sorghum, wiAont waing drugs.
‘A‘l}‘l;l'vn n; I"n\ub.. springficld, Mass. Nusse Pajer

Qandiner's Pat. Centring & Squaring Attachment

FoR

R. % STATE & CO., Springfield, Ohio.

u\\ TO MAKE SPIRAL SPRINGS, by
L Joshus Rose.  With three -mnm the toals,
ich are easlly made, aod complete directions
for working, Inciudi ardenlng TIllpcﬂI, Veice
10 conts. Contained In bnmuw A-nwu rp'ru;

MENT No. %, To be had af this ofice and st

Stores thronghout the muln

LADIES hsi- St SN TV
I)ATKNI' Dlll'l!L:: (‘t‘lhl‘lﬂ(‘ uwﬁul%“'— '
natl, O, Bond fue ’lttu].n

lll'll()\' KD (‘B!IIL\T l"ll'ﬁ Ilt\(?lll"ll“’ -

for making elther bavel or hub: joint

A, Everybosdy bu 9'
r Eu
olphila, P's,, and Chloago, T,

e | d under ASVs
By o, For s bt
ACHINR PATENTS AssOCLATION,




—

——

414
——x Mertisemeuts
g S

Bagrarings may Aead advertisements o the pame rale
o ine, by wearwrement, as (Ao ietier press Ad
pertisemants must de recefoed af publication afice as
W o Prvday m«mm‘ to appenr in nrll (arue,

THE ALLEN COVERNOR

18 Tully warrsnted to be the best governor ever mado for

tves. 11 I8 slinple In construction, not lable o get
wat of repalr, neat lnnr mnoe, holstloss, Yery power
ful, Yery sensitive. witl iast & ifettme, will save tuel, will
M|y ln portion of the vagineet’s thue, and Ix sold st
& ressonable price.

WORTH $1,000.00 A YEAR.

Veatsvitie M'r'a Co,,
PLarxvitie, Conn., May 3, 159

S. 5. AvLex -1 read an scoonit of the ** Allen Gover
por' " 1o the S TENTIFIO ANERICAN , and desire to tell you
what | think of i, Your governor was attached to our
Jarge engine seven mosths ago. L bas done more than
was clalined forft. It has saved about twenty per cont
of our coal, and sdded greatly 10 eur power. We thought
 Irger engine would be pecvssary to ran our new machl
pery, and had partly contractod for obe, but Bow Wwe have
plenaty of power AEYAL sAYS yOu Tave saved us the

o0 OF & new engine. [ thluk yout governor is worth a
mw doliars a year to gur Company, They would not
rt with 1t for that sum. [ have run an engine sinoe
4, and pover saw & governor which will regulate »
-tmm engine Hke sours.
?f'nu NOLDS. Enginecr of Plataville M'f'g Co

We dr-.n 8 £00d. responaibie, Grst class firm of Euagl
peors or Machiohs in every clty where we are Dot repre
sented, 10 sl these ROVernomn Persons wanting gover-
mor, of destring to acl as sciling agents, may address

STILLMAN B. ALLEN, Boston, Mass.

All porsons wost of the Rocky Mountains will address
GODDARD & CO., Pacitive fron Works, San Francisco

SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON WORKS,

Scientific

American.

[June

24, 1876.

Todd & Rafferty Machine Co.

MANUFACTUREHRS OF

The celebrated Greene Variable Cuat.Off E ngine, Lowe™
Patent Tubular and Flue Dollers, Flaln Slice Valve Xta

ttonary, Holsting, and Portable Engines, Bollers of all
kinds. Steam Pumps, M Gearfug, Shafting, &c , Blik

Tow Oakum, Bagging JRope, Flax,and Hemp \l... hinery

Agents for the New Haven Manufacturing Co.'s Machin

ist's Tools, Tor Jodson's Governors and Stop Valves,
Sturtevant Blowers. and Differential Pulicy-Blocks

WAREROOMS, Llll EXTY STHEET,NEW YOEK

“N} KS, !‘\TL eu\ NEW JERSEY

DAMPER A¥D LEVER
| REGULATORS GAUE COCKS,

[MURRIL L& I\l-‘lll-.ll. A Hollldny St., Balt,

Bufialo, N. \.v

$# Send for Catalogue. 23

Workin 17} Models

And Experimental \I- hinery, Metal or Wood., made to
rder by . F. WERNER, & Center St., N. Y.

Baldwin Gear Cutter—For Sale,
(Ill'..\l‘. Address W. E. LEWIS, Clevelsnd, Ohlo,

FOOT LATHES- I’()OT DRILL PRESSES,
L. SHEPFARD, Cincinnati, O

UBULAR HL.\TI\(: STOVE—Warms frnm
five 10 ten rooms. Greatest heater ever Invente

Patented May 2, 19,  Distant States for Sale. Dn-ln:-
apd circulars sent free TUBULAR STOVE CO.,
Cicar Lake, ln‘ .

L FILES.

The very best in the United States are those of the old
and well-known =
“w BI’I.LBB MADDEN & CLEMSON®
brand. Tuey may {- bad from dealers everywhere; or,
1o s qus ml: 4, direct from the wanufsciurers.

t‘; DEN & COCKAYNE FILE ((l.\
send for rmﬂm Middictown, Y.

s TANDARD SC HULL BOOK, just out, has 200

A designs and {deas Invaluable to all Palnters, ote

Jm! the thing wanted, and must he sovn to be apprecia.

Only #1. Examine at any bookstore or painters’'

};‘: ply norv Malled post pald on hn‘rl{vl of price by
SSEHANEY & ( 0., 119 Nasau 5t., N

Stone Ch anneli n {]

oR

Quarrying

Machine,

WARDWELL PATENT,
FOR CUTTING BTONE INTO VARIOUS BIZES
AND DIMENBIONSE IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO,, RUTLAND, VT,
SOLE FPROFRIETORS AND MANUPACTURENS.

THE QRS BEST

GOLD PENS

Arv massfacsared by JOUN NOLLAND, No. 19 Wost Peurth
:t ';—-..uu lur’ 5 ;('mm prooess be allers pure goid oo e
BAks U o elaatic az Dumasscws Binl. Prices

e old style. Bend for Uisatontod prios e gl

ELOCIPEDE C JARRIAGES, OF LIGHT CON-
ﬂruanun, ast spoed. Worked by hand

alsohy foot treadies. llu-lrnlul’ln He l'r’\ i1l‘)(l ".'\mkl::

RICAR SUPPFLEMENT No. K. To be had at this oflce

.ud u! sl news sge nl- Price 10 centas.

THE IMPROVED CELEBHRATED

ABMSTHONG HEATER AXD LIME
CATCHER removes and preventa Seales
In the Bollers by supplying them with
x.v;'v"'l Water Wl save its cont In fuel
within one year All purtie =in
sonld hu.":.m purtics using stoam

For particulars and clrey

HMAN, CURTIS &
« MAXUFACTURENS,

lmnh. Ohlo
Machiuistsa WANTED 10 sct
o Local Agents

= | Saves 10 to M per cont. L!I.\LMI- 1)

| 0ld Colony Rivet Works,

34 Warren St., New York,
MANTUFACTURKRS OF

Ratchet Drills, Jnd-m’-Plnd PManing and
Shaping Machines, Hand Shears and Cut
ters, Drilil "ﬂ Machines, Tire Upsetters,
and Portable Forges.

} 2 EF* Send for C .ulogua

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH“AIR SPACE” I‘IPBO"I-ENIBN'I‘.
INCE CO
5t. Louls, Mo.

Foot E. mh St., N, Y.:1X2 N. 2nd S

I To Roofers, Builders, & Pr Property Owners,

A complete Roofing 10!8? per square, durable, eco-

nomical, and fireproof. for Samplea and Clrcalars.
'E. H. M.\HTI.\. General Roofiug Materials,
P, 0. Box 751, fhasaiane

nnd 9 lecny Bt., .\. > &3

I OGERS' TANNATE OF SODA BOLLER
SCALE PRP\'F\TIVI-
JOS, G. ROGEES & €O, +s Madison, Ind.
& Send for bouk on Boller Incrustation.

TRADE
MARK,

MANUFACTURED ONLY DY

D. ARTHUR BROWN & CO, Fisherville, N.EL

Niagara
SteamPumpWorks

EsTABLISUED 19N,
CHARLES B. HARDICK,
No.23 Adumnus Streeort,

BIlOOKlf\ N, N. Y.

M. SELIG JUNIOR, & l0.

Importers of American Machinery, ‘Tnnl-. Agricultural

Implements, Wholesale and Px;mn Hardware and Mas-

chinery Mrnhnm. Est'd 1566, 5 Queen Vietoria 5t
LONDON, E. C., ExXGLAND,

Portland and Keene's Cement

From the best London Manufacturers, Forsale by
{ES BDRAND, 55 Beekan 8t,, New York,
A Practical Treatise on Cément furnishivd for 25 cents.

IRON
Brams & GIRDERS

YHE UNION IRON MILLS, Pittsburgh, Pu.—
The attention of Engineers and Architects (s callod

to our Improved Wrought-Iron Be un wnd Girders (pat~
ented), 1n which the compound wolds botweon tho stem
and flanges, which haye proved so objectionable {n the old
mode of manufacturing,are entiroly avolded. Weare pro-
rared to furnish all sizes at terms as favoralile as can be
obtalned elsewliere, For descriptive lithograph, addross
Carnegle Brothers & Co.,.Uniou ron ,\llll-.ﬁmuhuwh.l'-.

PERFECT

NEWSPAPER FILE,

— 0

The Koch Patent ¥ile, for oreserving newspapers,
magazines, and ;nunth ln ban boon recontly Improved
and price :ulur« d abaeribiers Lo the e TENTIVIO AM~
KRIOAN and BOIENTIFIO AMERIOAN SUFPLEMENT can bo
supplied for the low price of 1.5 by mall, or 25 at the
office of this paper Heavy board sldes ; nseription
** BCIENTIVIC AMERICAN,'" in giit, Nocemsary for
every one who \tl.h: s to muwr\' the paper

Address
MUNN & CO,,

Publishovs BOIENTINIO AMERICAN,

PORTLANDCEMENT

For Walks, Clster
Bridges,

Foundations, Stablos,
Le

Cellarn

m Cements

Hemit 10 cenin 1
| Noew York

MEnouant & Co., 7

The Standard—Best Stock—Finest Finish- |

ROOTS FORCE BLAST BLOWER

FIRST PREMI
AT PARIS

THOUSANDS

UM AWARDED
&VIENNA.

IN USE BOTH

INTHIS COUNTRY & EUROPL.

SPEED ONLY 1000250 REV. = MIN.
S:&VE S III\LFTHEPOWERUSED BY FAN

PH&FM.ROOTS MFRS.CONNERSVILLE IND.
S.STOWNSEND 3L.LIBERTY ST.N.Y.GEN: AGT.

ILL STONE
CHINES, Slmple, effective, and durable Also,
Slamond- (mlmr-l to .J- for trucing Emery Wheels, Grind-

stanes, Ulilled Tron, and Paper Calender Rolls, and other
mechanieal purposes. Also, Mamond Tools, Saws, and
Drills made to order, J. DICKINSON, 61 Nassau 5t N. Y

The BEST MILLSTONE DRESSER-GRISCOM
& Co., Manufacturers and Patentees, Pottavillie, Pa

% LATEST IMPROVED
MACHINERY

For Manufsctaring SPOKES, HANDLES, AND HURS,
\-NunJ GLE \M)\ cor. ™ & Diamond Sta., Fhlls

H.W.JOHNS'
-

l\IATFRIALS

Asbestos Roofing, with the Improved White Asbestos
Fire Proof Coating, for steep or flat Roofs In all cllmates,
Asbestos Root Coating, for old Leaky Hoofs
Asbestos Cement, for repalring Leaks on Roofs
Asbestos IRoof Palnt, for Tin Roofs, Irouwork, &c.
Asbestos Painte—all colors—for structural purposes,
Asbestos Fire Proof ( o-lhoxl for wood work, &c.
Asbestos Steam Pipe and ler Coverings.
Asbestos Stenm Pucking, fat nnd round, all sizes.
Sheathiog Felts, Vormin-Proof nln‘ L2
These articles are ready for use, and can
plled by w one. Send for Pawmphiets, Price Lists, &¢.

JOHNS, 87 Muden Lane N.Y.,

l’ alrul«- and sManufacturer. Establishe d 1565,

Brayton Ready Motor.

It has 0o bofler, is safe, cconomical, started by any
one in one minute, ogcuples small space, nod gives an
unsurpassed aludy. reliable power. \ddn:

Penna. Ready Motor Co.,

132 N. 3d St., Philadel Dhln. Pa.

NOYE'S
Works

are thel st in the United StatesT They make Burr
Millstones, Portable MIlls, Smut Machines, Packers, 311l
Pleks, Water Wheels, l’ulh\} and Gearing, speclally
adapted to four mllln chd urCnmlusn

YE & SON, Buffalo, N. Y.

OGARDUS' PATENT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bones, Ores, Sand, Old
Crucibles, Fire Clay, Guanos, (lll Cake, Feed, Corn,
Corn and Cob, Tobacco, Sauff,

Sugar, Salts, Roots,

Splces, Coffee, Cocoanut, Flu»eod Asbestos, Mica,
ete,, and whatever cannot be ;:round by other mills.
Also for Paluts, Printers' Inks, Paste Blacking, ete.
JOHN W. THOMSON, successor to JAMES BOGAR-
DUS, corner of White and Elm 5ts., New York.

Iy et -_I_‘ )

()

M&Nﬁ"rm‘ﬁ'llﬂt S~
o Compans 3207,

TR L fam i TR

WHIPPLE’S

Patent Door Knob.

Awardod n Bronze Modal at the American lustitute Falr
for INid.  The Judgessay: ** Wo consider this method of
fastoning DOOR KNORBS o great improvement over any-
thing yot Invented for the purpose, as it obvistes the use
of slde screws and washers, nml llD be rrr{ululrd to sult
any Imrknru ur Doors.'* Send for Ciren

EPARKER & W Illl PLE COMPANY,
Wul )Irrmrn Conn, orv'Chnmb«r- 8L, N. Y

Machinists’ Tools.

NEW and IMpROVED PATTELNS,
Bend for new Hlustrated catalo,

Lathes, Planers, f)nlls &e.

NEW HAVEN MANU lfA( TURING €O,
New lluvrn. Conn.

e ullo

Do Your Own l’rlntlng!

l'ha far cands, inbals, cnvelopes, eba
.?w shans (or | nrger work,
llu-lnuu Mon o thelr printing and sivertis
ey wnd (ncrense trnde, Plassurs and

peinting. fend twe ;uu o full cnte
-.n. Ly, she., o\ fncsmren,
uw\”; 0., IM‘.-.M

EAGLE FOOT LATHES,

With Boroll and Clronlar Saw  Attach-
monts, 8lide Host, Tools, &, [ also Smal)
Engine L. athion, Motal Hand PMlaners, &e.
Neatost dv-luun. superior tdnlal, l1
Prices. Our pew Catalogue desor

these and every tool nvrrnn?v for umAm-
atour or Artizgan. Send for

‘ WM., L. CHABE & CO,

]

% & 97 Liberty St. New York,

!
DIAMOND DRESSING MA-

e oaslly ap-

'The Tanite Co.,

STROUDSBURG, PA.
'EMERY WHEELS & GRINDERS

THICAGO o WESTERN HEAD QUARTERS
for Tanlte Co's Emeor \\h-'l {

Machinery, i\'. C,Cl "‘;' -. 4r|ndlnu

3 Tanife Wi i_.v.uu.v,

the West eiptof | ‘_.y:.‘

H unm ,.n
In u| ance

'CREW PROPELLERS, THEIR SHAFTS AND
LY PITTING Dy Hamilton W. Pendred, M. B.' An
Able treatise, showing the present practice, its sdvan
tages and defects, With % dgnren. Price 10 cents, Con
| tinued 1o L of SCIENTIFIC AMERICAN SUPPLS
| MENT To l.. bad at this office, and of all news sgents

| HARTFORD
1 STEAM BOILER

Inspection & Insurance

COMPANY.

W. B, FRANELIN, V. Pres’l. ). I ALLEN, Prest
J, B, PIERCE, S'y.

MPORTANT FORALLCORPORATIONSAND
MANF'G, CONCEDRNS. ~Buaerk's Watchman's
Time Detector, capable of accurstely controlliog the
motion of & watchman or pateolman at the different sta-
tions of his beat, BSend for cireular
J. E. BUERK, P, O, Box 179, Boston, Mass.
N B ~The sult agalnst imbacuser & Co,, of New ¥ork
was decided In my favor, June 10, 1¥94. Proceedin
bave been commenced against Imhacuser & Co. for sell-
Ing, contrary to the order of the Court, and especially the
| clock with & serjes of springs In the cover, and marked
Pat'd Oct. 20, "I, Persons using these, or soy other
| clocks nfringing on my Patent, will be dealt with acccr
ding to law

APATIENT

OLD ROLLED

SHAFTING.

The fact that this shafting bhas 35 per cent mttct
strength, a finer finish, and s troer to gage,
other in use, renders it undoubtedly the most economltJ
We are also the sole manufactarer of the CELEBEATED
Cortaxs' Pat, CourLixe, and furnish Pulleys, Hangers,
ote., of the most approved -tylu Price list malled on
application tn NES & LAUG
Try Street, 2nd and kn! Avenues, Pit
110 8. Caial street, Chieago, 11l
EFStocks of this Ahsfting (n store and for sale by
FULLER, DA.\.\ & l‘lTZ. Boston, Mas.
GEO. PLACE & €O, , 121 Chambers St., N. ¥
PIERCE & V\!LU.JNG. Mllwaukee, Wis,

An deut|che @rfinder.

Dicfe grofie und thitige Claffe unfrer BVe-
oblferung madien  wir  befonders  baranf
aufmerliam, daf unfre Firma durd) ihre Ber.
dindung mit Weihington und ben europdifden
Dauptftidten, bejonbdere Borthoile jur Erlans
gung vom e unk autldndijden Patenten
biztet.

Jeder Erfinder, gleidiviel meldyer Nationalis
tit angehorig, ift durdy die iberalen Patentge-
{etye ber Bereinigten Staaten jum Patentiduy
fitr Grfindungen bereditigt. Unfre Firma ift
bereit, gefliltst auf 26jdhrige Erfahrung, deutjde
Srfinder jeder Beit ju berathen und i mEgigen
Bretjen vafd) und piinftlid Patente ju exlangen.

Die Dentfde Section ift in dem Hinden
iahiger deutjdyer Sngenteure, ‘veide in dex
Dffice perfdnlidd mit  Erfindern perlefren
merben.

Dex ,,Bcientife American " wird m feinen
Spalten  die bedeutentecen Erfindungen be.
{predyen.

Jorrelpondeny ccbeten und prompt beant
wortet,  Pamphlete in doutfdhc Spradye wer
ben auf Berlangen franco jugefandt

dorelfive:
Wiunn & go.,
. Bofentific American" Patent Agentur

17 Dart Row,
Noavwe Washy THE

REYNOLDS & CO,

145 EANT ST, NEW HAVEN, CT.

MAXUFACTURE dll
Lron and Stoel Bot Serows, Imnnd Munn an
1{-‘-’.;.“: \'hwl'nl‘n» and Cn suuvu lﬁtob fl\..

Berows; Machine, Bridge,
lunnk-.’ Nuta \nlwn. ot of n'orx
Send for Price List.

I HE CENTENNIAL INTERNATIONAL EX-
HIBITION OF 1576 full llistory snd

cnRTvIngS, OF
o1 e Eanibition, viaps of the &  Sround &, "‘f > F‘E&.

the bulldings, news and accou

objo re glven w ol_P in IIQ
sy ’l’ arm un ain,
rllg:l()‘nllo I‘*;vlw mhuhluu M.lnd ohll llWl:gOJ!ll.

" |l 0 OOIIlmBnccmvn
R
L aplon »
ﬁ?ﬂ't‘:’ :-:l':l I?: sliouid have the u'ﬁ’fnr?f'lc
C A

B plsier ieod
RON BRIDGE BUILDING—A mpm- de-

1 , with dimensions, workl N
ueﬁ»’eﬂ ‘v':l o‘: Ulrard Awnm! ; ‘Fbtul

Ith fm mlu ons of g} ‘I":"ll cl:{u;}ugh “’lc

conta,
{ER uA NN' 'H! IO conts porcopy.
l‘:‘-’d ot {hl- offico, and of w) nOWH ARCDL

r ho Wholontiflo Amerloan " Is printed with
AN, ENED JOHXSON & CO.'SINK, Tent! and
Lomh.nl sta,, Phlladelphin. and 8 Gold-et., New-Yurg




