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IMPROVED VARIABLE CUT-OFF.

It is hardly necessary for us to call the attention of engi-
neers to the advantages gained by being able to close soon-
er or later the steam valve of an engine while the same is in
operation. Instead of closing the throttle in order to pre-

generated, in cases where the fullest power is required, and
thereby losing much of the elastic foree by wire-drawing
the steam into the eylinders, that valve can be thrown open.
Then, by means of the
variable cut-off, the
full ecnergy of the
steam can be utilized,
while the extremeo
pressure allowed is
maintained in the boil-
er. And, on the con.
trary, if steam is made
faster than the engines
can work it off with a
fixed cut-off, instead of
holding up the levers
by hand (as is some-
times the case) the va-.
riable cut-off again af.
fords a means of em-
ploying the full capa.
city of the generators,

The cut-off herewith
illustrated is especially
adapted to poppet valve
or side lever engines,
such as are in general
use on high pressure
river steamers.

Fig. 1 is the design
used on double en-
gines, such as are in
general use on stern
wheel boats, Fig. 2
represents an enlarged
view of the poppet
head, A, Fig. 1, show-
ing more clearly the
operation of sliding
blocks, C, and roller, D.

The poppet heads, A,
Fig. 1, have cach »
long slot or mortise
through which a lever,
B, passes. The sliding
blocks, C, Fig. 2, are
armanged on the top of
the lever, B, and un-
der the roller, D, Fig,
2, immediately above
the mortise pin, B, Fig.
2. The Iatter is fant.
winod on the lever, B,
works in & slot in the
poppoet head, and ncts
as  guide. The blocks,
C, are connected by
the rods, F, Fig. 1, to
the T headed lover, G,
which is pivoted to the
upper ond of the wrm,
H, that turns on the
rogic ahaft, I The arm
s connested by the
rod, J, with an eccen-
trio on the main shaft,
This eccentric moves
the block, €, in an opposite direction to tho piston head,
The free end of lover, (G, is conaected by the rod, K, to the
adjusting lever, L, which stands midway botween the two
engines.  The semlolrclen botween which the lever works

are notehed to correspond with minute diviglons of tho
wroke. By changing the lever fn the notebes the lover,

G, in raiped or lowered thereby, and the blocks, C, aro druwn

nearer togother or movod further spart, The steam s thus

out off sooner or later according to the position of the lever,

L, which, as represented in our engraving, indicates that

tho stenm s out off at three tenths of the atroke. It will

also bo notleed that the inclined end of the block, C, at the
right hand, bas moved from under the roller, D, allowing
the valye to be elosed by means of the spring, M, noting on

m‘wl u'

Phin out-off, it In elained, greatly facilitatos tho handling

‘of the englno, ss, the cuttig off being varled at will, the
snglnser need not leave the throttle when reversing tho en-

gines.
single engine, as used on side wheel boats, where each en-
gine is handled independently of the other. The eccentric rod

Fig. 8 shows the devica as applied to a side wheel or

is connected to the right and left scrow rod, O, at the swivel |
3 % | joint, P,
vent the machine working off steam faster than it can be |

The sliding blocks, C, are connected to the rod, O,
by the nuts, Q, so that by means of the crank, B, at the
hand of the engineer, the sliding blocks, C, are drawn near-
er together or moved further apart by turning the rod, O.
Thus the cutting off ean be varied at will, when the engine

has also been in use two years on the steamer Petaluma
(from the apparatus on which Fig, 3 was drawn), giving the
same results as on the Chin-Du-Wan, The Petaluma has
two 22 inch cylinders and 6 feet stroke, with single valves, and
is owned by the Contra Costa Steamboat Company. The de-
vice is also in use on other steamers with like results, and
on various land engines.

For further particulars regarding rights to manufacture,
address the patentee, Mr. Wm. B, Cross, Bacramento,
Cal. Patented Janus-
ry 14 and August §,
1871, through the Sei-
entific # merican Pat.

ent Agency.

ote,,

A Possible Moses,

CROSS'

is in motion, to any part of the stroke required, as readily as

VARIABLE CUT-OFF.

tho throttle can be openod or closed, This varistion, it s
atated, s made without wire drawlng the steam or pounding
the valve seat 8o na to cause any oxtra woear or additional
expenso for repairs. On the contrary thoe steam valve s
gudded In lts motion,  Tts veloelty, when closing, has boen
determined by the nse of the steam Indicator, and heneo tho
angle of the sliding blocks, . The exhaust valves nre not
in apy way effeoted by the cutting off

The invention has been in use for threo yoars on the stern
wheel steamer Chin.Du.Wan, in the form shown in Fig, 1,
giving, as we understand, entire satisfaction, and this with
out costlng one dollsr for repairs.  The steam valves, by
their positlve und accurste motion in closing, have been kept
from lenking during the whole three yenrs, while the exhaunt
valvon have boon repaired sovoral timos, The Chin. Do Wan
is owned by the Californin Pacific Rallroad Cowpany, and

has two oylinders 18 inches by 0 foot stroke. The ocnt.off

The reader of “ Put
Yourself in Hia
Place " will remem.-
ber the charming pic-
ture which the novel-
ist draws of a child
found flosting in his
cradle the day after
the bursting of the
Hillsboro’ reservoir.
Washed from some
unknown home a-
mong the hundreds
destroyed by the piti-
less flood, this young
navigator had some-
how escaped the fate
of his Kkinsfolk; and
in happy unconscious-
ness of danger, was
discovered  drifting
along. kicking up his
heels and crowing at
the unfamiliar bright-
ness of the sky, and
the pretty colors of
the birds and butter.
Jies that hovered a-
roand.

A sunken Ohlo riv.
ersteamboat afforded,
the other day, a still
more remarkable and
affecting case of in-
fant preservation,
The steamer ran on s
snag in the night, and
sank in deep water,
drowning several pas.
sengers, among them
a number of chitdren,

One of the parents
was a Mra. King, who

!g was, with the rest of
i the passengers saved,
= sent on 1o Shawnee-
‘ town, IIL, mourning

her son as lost. The

:E next morning, the

men who went to re
cover the bodies of
the drowned discoy.
ered o mattross float.
in the eabln, which
was filled with water
to the celling. Poace-
fully sleeping on this
dangerous bed lay a little boy, who had been upborne all
night by the wateracaked yot still buoyant mattress. The
spasm of hope aroused in the hearts of the boreaved moth.
ers when news came of the miraculons eseapo of somebody’s
child, the Joy of one and the sgooy of the rest when the
saved wan Identified, no novelist could concolve or portray,
The effect on the mother's future eannot be small, Wil it
have any Influence on the boy's life? Time slone can tell,
Cortaln i s that, If he turas out to be a king Indeed, a
leadar of his fellow men for good, his followers will have a
pretty tala to tell of providentisl interposition to prove the
divinity of his ealling,
e ——A ) &G
Beonrsny and other arctie voyagers and whale hunters
have observed that whales have some means of sommunien-
tog with ono wnother at groat distances. It is probable that
the animals bellow fn s tone too grave for the human ear
but quite within the range of the cotacenn ear, :
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THE FINANCIAL CRISIS,

One of the incomprehonsib'e finnucial tempests, which oc.
“easionnlly rage with more or loss flerceness in the monotary
world, has appeared among the brokers and banking insti.
tutions of this city ; and although now, it may be hoped, it
has nearly passed over, it has left a path marked with vie-
tims, in the shape of several of the most prominent houses
in a state of elther failure or suspension. Why such a vio-
lent commotion should have arisen at a period when the
business and industries of the country are flourigshing, when
there is no reason for a dearth of funds in circulation, and to
what cause it may be justly ascribed, are questions difficult
1o answer, It seems as if people suddenly concluded not to
lond or expend money or accommodate each other on any
terms. Not only on railroad but on every other species of
bonds, was it almost impossible to obtain funds; even gov:
ernments could not be sold until the Sub.Treasury opened
its doors for their redemption; and the banking houses not
only declined to advance to their customers, éven upon the

deposit of unusuxlly large collaterals, bat in some instances
refused 1o pay out the amounts of open accounts other than
by certified checks.

The savings backs, sharing in the genersl grab. called
in all funds due to them, demanding immediate cash pay-
wment; while they themselves, taking advantage of the law,
refused to meet the drafts of their depositors until the thirty
or sixty day notice had expired. This stringency, or rather
emptiness, of the money market (for currency was thus com-
pletely locked up) created s panic; and, as usual, frantic ap-
peals to the Government for aid, by placing in circalation the
reserve fund in the United States Treasury, were made.
This, being illegal, was justly refused by the President, so
thet the financial men of the community, among whom the
storm arose and to whom it has been almost entirely con-
fined, are left,with such aid as the redemption of the United
States bonds (now ceased) may afford them, to return as
best they can to their normal though never quiescent con.
dition,

It bas been the general impression that the effects of the
paaic would be felt by few other than the dealers in money
and its equivalent; but it is 10 be feared that, slthough mer-
cantile and manufaciuriog houses have not partaken mate-
rially in the disaster thus far, the result of the tightness of
the money market will be seriously detrimental to the fall
trade and the export of grain and cotton.

DISCOVERY OF AN OLD BOOT AND SHOE SBEWING
MACHINE PATENT,

The discovery is aunounced of an old English patent, grant-
ed July 17, 1790, to Thomas Saint, for a “ Machine for Sewing
Boots, Shoes, etc.,” which is alleged 1o contain substantially
the same mechanizm a8 that which forms the basis of exist-
ing American machines.

We hiave looked over the drawlngs and specification of
this old patent, and find them rather defective ; still ic is pos.
#ible that the wachine could be mude to work. It makes
the loop stiteh, containg an awl for punching the hole for the
needle, apparently employs the eye-pointed needle, and has
horizontal feed.  Butif anyvody expects by the production of
Ahis contrivance in court to invalldate any of our existing pat-
ents for shoe machinery, we think they are destined to disap.
m-u. The Saint machine, while it s intoresting as an old

~ curlonity, could not possibly be substituted for the effective de.
- vless employed in this country. The Saint invention bears
out the sume relation to modorn sowing machines that the
rovolving pistols do to the oxisting ropenting fire arms,
Hiewt, Indead, exhibived the revolving prineiple, but prac-
tleally waro good for nothing. 80 of the carly attempts at

sowing macbinery, including that of Saint; they may show
tho sye.pointed needle, the loop stitoh, and & feed, but still
aro, practically, useloss, The idoss of American inventors
hnd to bo adopted bofore powing machines were made useful
10 the world.
e T ———— - - S I—
HOW PIANOS ARE INJURED,

According to a prominent manufacturer, there are more
planos Injured by improper tuning than by legitimate use
and the consequent natural wear of the instruments.  The
framo of & good piano, fully strung and tuned, is mado o
resist a tonsion equal to about seven tuns.  This severs stealn
rolaxon ns the strings recede from pitch, but is renowed
when the piano is tuned ; and it is frequently discovered, an
o rosult of this ropeated process, that the frame s beot or
bollied ; and at the hands of an ignorant tuner or one 1ok
Ing good judgmoent, an instrumoent at this stage 1 noon fnjored
boyond remedy.  With ronsonnblo use, o plano s oxpectad
to remadn in good condition for seven years, and the best
muokers will xo guarantee thoir instruments ; but the incom-
petonce and malpractice of cortain so-called tuners wets the
poal of destruction on thousands of instruments in from two
1o five years,

In tuning a pisno, the correct method is to begin in the
oontor of the instrument, on what is called middle C. Yot
muny tuners, when leaving middle C, instead of going down
the seale and tuning the lower notes and heavier and longor
strings first—thus immediately bringing the grentest tension
to bear upon the frame, nod forming, as it were, a solld
foundation upon which to oporate,—wlll go up the scals, bo.
ginning with the shorter and lighter wires and higher notos,
leaving the bass strings nntil the last, with the invariable
result that, when the tuning of the lower portion of the
pinno is completed, the upper octaves are found to be decl
dedly away from pitoh. Every timea piavo is tuned in this
manner, it increases the liability of bending the frame and
renders the instrument more difficult to tune and keep in
tune. The apparent physical effoct may be so infinitesimal
na 1o be iwpossible of measurement, yet a change in the out
lino of the frame equal to but the thickness of a sbeot of
tissue paper will produce o difference of nearly a half tone
in the sound of any given note. 1If the lighter strings are
tuned first, they relax when the greater strain is brought to
bear in keeping the heavier wires up to pitch, with the effect
refesred to above.

Muny tuners do not carefully note the condition of the frame
of a piano, and adapt their treatment to the circumstances of
tho easo, with fall knowledgo that a bent, weakened, or very
old frame will pot stand the extreme tension or sustain the
strings at the high pitch which can be put upon and borne
by a frame and wires which have never been injured through
ignorance or neglect, and bear no special marks of time or
use.  There are very few pinnos, and those of the best de-
seription, that will stand at concert pitch. The pisno manu-
facturers advise purchasers to have their instruments tuned
by representatives of the respective factories from which
the pianos are sent, as they are aware of the terrible ordeal
through which the instruments must pass at the hands of
tuners of every degree of intelligence and ability. It is but
a fair presumption that the makerof an instrument ought to
know how to tuue it properly and without injury to its mest
important parts; yet there are, comparatively, very few per-
sons who profit by the well meant advics, an impression pre-
vailing in some minds that the suggestion is not eatirely dis-
interested, as the makers charge §2 for tuning, while pro-
fessional tuners and the music stores ask but £1.50, and
tome of the Bohemians but 1. But were the matter fully
and generally understood by the owners of pianos, they
would consider it greatly to their interest, even in the light
of an investment, 1o have theirinstruments tuned by parties
in whose hands there is the least possibility of accident or
injury.

SAND AND MUD BATHS,

Baths of sand or mud have had a reputation, more or less
deserved, for centuries; and at the present day are employed
to a considerable extent in different parts of the world. By
the former, the inhabitants of the eastern shores of the
Mediterranean expect to cure their rheamatic and scrofulous

the patient buries himself Jdmost completely in the hot dry

tion has broken out; the perspiration is soon followed by n
rash upon the skin, which subsides in a few days,

The little benefit arising from this cure is due in the main
to the sweating, which frees the blood from impurities through
the pores of the skin, which latter is locally irritated and
excited to greater action by direct contact of the sand.

But the latter, the mud bathy, so popular on the continent
of Europe, among which thoso of Balzburg, Franzenbad,
und Marienbad in Germuony hinve the highest reputation, are
renlly more beneficial.  Thoy are prepared in the following
manner: Bog mud is thoroughly drled and sifted, then satu-

rated with mineral water, the mixture boing made so soft
that the body ecan gink into 1t; the tompernture is ralsed to
about 112° Fahr., and the bath iy ready. The baths may be

either partinl or complets, according to the part of tne body
to be treated ; but in e'thor caso, the duration of a slogle
bath is from thirty to fifty minotes; after which the body is
cleansed by a warm water douche.  Thoey are takon dally,
early In the morning, until relief Is obtained, The disoases

to which they are particularly suitable are some kinds of
puralysis, muscalar chevmatism, and the dull nervous paing
which follow gevere brulsos and which aro ealled wonthor
paing. To former times, thelr oflicacy wus thought to de-

them, and which ware absorbed into ¢
pores of the skin, 1t was sven supposed
» magnotle current 1o the mud, which
oun tonio: but at prosent, the gongeal bel
tion Is simply thntof & universa) poultie, g
tire surface of the body the heat and molsture
ply to anore fingor in the bread and milk,

bath, almont ns efficiont an those of the ecolebratad

troubles. The process of taking this “cure” is very simple ;

sand. and remains thus, some time after o profuse perspim.

[OcToBER

Any ons who lives noara bog swamp ean X

places, it lie have the time and patience to make it; but in-

stead of mineral water, he ean use ordioary bolling water or

water in which fs dissolved s quarter of a pound of green
vitriol and half & pound of rock salt. As the heat and
molsture are conaidornd the principal parts of Nuun,
other substances than mud may be used, which,
more exponsive, aro yet more cloanly; nw, for instance, o fing
pand or bran, orsuy material which will mix well with wa-
tor and rotain the heat for pome time,

L ———
THE MEOCHANICS OF THE BRAIN.

“There in o just eriticinm,'" conniders Dr. Edward Fournié,
in n paper on the human braln, recently read by him
before the French Aeadomy of Sciences, * which may be ap.
plied to the efforts of Gadl and of those who have followed his
toachings in endeavoring to divide, classify, and localize all
the manifestations of the human mind, It in that, in place
of dotermining the seat and functional part of the elemunta
which conduce to cerobral sotivity, o research which consti-
tutes the physiology of the organ, the localizers have at-
tompted to place a mass of manifestations resnlting from
the working of the brain without protending to explain the
working itself, In othor words, they have roplaced true
corebral physiology by n synthetic expression of u cortain
number of phenomenn which they have associated with this
or that portion of the beain; or, to illustrate, wo are told
that the faculty of articulate language has ite sent in the
anterior lobes, while we are left in darkness as to by what
mystorious means the idea of speech is formed.”
In the living body, three orders of organs may bo recog-
nized, the operations of which may be referred gither to the
Inwas of physiology or of chewistry, The liver, for example,
furnishes a chemical product. A musele is governed by
mechanical laws; it is n motor; while the brain is referred
to the laws of molecular dynamics, Like the electric batte.
ry, it is the seat of 8 movement which escapes our observa-
tions; but while the pile acts upon apparatus submitted to
its influence, the brain manifests itself by its effect upon
the muscular system. Itis by the movements of the lst-
ter that we know that the brain acts, and the foll value of
this assertion will be better apprehended in considering that
the speech (parole) with which we think was primitively n
muscular movement provoked by cerebral activity, and that
we repeat tacitly while we think. Now the essential pro-
perty of the brain is to feel that which provokes its opers.
tion, na well as the act resulting from the Iatter. The liver
does not feel the blood which it modifies, or even that it
makes bile; the muscle has no knowledge of the nervous in-
fluence which contracts it, or of the displacement which it
provokes in the parts, and the electric battery cannot feel
that it is in activity and causing motion. Herein the brain
stands alone; and in its faculty of sensation, we trace the
special properties of the organ.
There are two rival methods of studying the brain—the
experimental and the psychological. The latter classifies
the manifestacdions of the mind, but does not explain its fune.
tiona: mechanism. The former, or phrenological system,
but demonstrates the material substances through which the
efforts of the mind receive a stable, permanent, and sensible
form. The one refers to results, the other to physical means.
It is only by using both methods, the boundaries between
which have been but dimly defined, that our author believes
e determines the seat of the anatomic elements which lead
to the mechanism of cerebral fanctions.

The accompanying figure will render clearer the problem
which Dr. Fournié sets himse!f to solve. In the region
marked 1 are the nerves of impression, that is to say, the
nerves which carry toward the brain the result of an impres-
sion received, and which occupy the posterior part of ihe
medulla. These nerves end in region 2, known under the
name of optic couches, and are composed Jargely of nervous
cellules. Fibers leading from this center, under form of
radil, place it in communication on one side with region 3,
composed of cellules, and called the cortical couch of the
brain: on the other, with region 4, similarly formed of cel-
lules, and known us stristed body. From this last portion
lead the nerves which occupy region 5, the anterior part of
the medulla. These five regions represent the principal L
calizations determined by sclence. It remains to determine
their functional riles.

Resembling, in this particular, all living organs, the brain,
In order to operate, requires the intervention of an especial
oxcitant, This is an impression received at the peripherio
extremity of an impressing norve. Its effect is to modify
the vitality of ths nerve, nearer and nearer, until the optic
couches nre renched, and there the norve, in its turn, acts
upon the cellule in which it ends, The result of thia lnst
modificatlon of the cellule i the wonderful phenomenon
known iy simple perception, This faculty, then, hns fts seat
in the optic couches, a fact capable of experimental demon.
steation, for if that region b destroyed in a living dog, the
anlmal is insensible to any impression ; for example, ho can-
not smell or see; in & word, ho lives but doos not fesl, In
man, when the optic couches nre impressed, ho simply feels
simple perception and no more,  To feol with knowledge
In, however, 0 differont mattor; it is simple percoption plus
somothing else.  What that somothing else 1, is tho object

f

pend upon the large smount of lron und galty contained fu

of our investigation,
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It has been already stated that & motion of the cellulos of |

the optic couches is provoked by the nerves

This move
!

presumption already indicat'ng the function of the stristed
body, which however is transformed Into a certainty when,

ment does not experd itself, however, in that particular re- | on destroying such portion of the organ in living dogs, the
‘km, for the n»urhc'_-. are not I-n'-x\l-‘-ul : henee it continues over | total ﬂ-u;(lnn of physical movement succoeds lh-un.nlm.'
the fibers of ,‘h" white nuclous 1o end in the cellules which | from this we can «q'»lnnn the functional mechanism of volun
form the peripheric layer of the braih, These cellules are | tary and Involuntary motion ‘

thereby, in turn, "."“hh'"d_ and experimonts upon living ani l.n\:»lumnrv lnn\'-"lnv'n(- take place when the Impresing
mals and pathologic observations enable the determination | cause, a dnnk:--r for oxample, Is sufficiently sudden to awaken
of phenomena corresponding to such Influence. It has been l instantly the activity of the stristed l-u'lv and as quickly
known for a long time that, in the ense of lunatic s, the cor- | provoke, through the intermediation of the motor nerves, »

tical couch of the brain is softened or more or loss injured. | dete

rmined motion of the museles, The movements of the

i 3 J A ’ \ .
If that region (8 in the engraving) be destroyed in dogs, & sort | body are voluntary when the impressing cause scta slowly

of foolishness ensues.  The animal has sl his ponsations, as

hyae noatics, bat Ve e without Xnawled o

"em

Hence, while in the optic couches lies simple perception, in
the region above alluded to live the reasoning powers just
pamed.

In order to trace the connection which, therefore, must
exist between them, lot it be supposed that a Lrain, free from
any impression whatever, is submitted to the influence of an

odorous body. The movement of the olfactory nerves is
transmitted to cellule, A’, of the optic center, and the per-
son recognizes an odor. The vibration continues its course
to cellule, A, of the cortical couch, and modifies that region.
If, now, the exciting body be removed, the man returns to
his former negative condition—percoives nothing. Then, by
any means, let the cellule, A, be supposed to be impressed
with its proper movement, and thus to be transmitted back.
ward this time to cellule A’, which re-awakens to its special
sctivity. The latter, however, corresponds to s perception
of an odor and, consequently, the man wili again perceive
the same, although the object capable of provoking such a
sensation is tofally absent. Such is the first condition of
memory. But this is merely an elementary fact; in order
to remember, a relation must be established between what is
and what has been felt—n link formed between past and
present. Suppose that the odorous body is an orange, and
that the senses of sight and smell are both provoked there-
by. The visual impression will awaken the center, B', at
the same time as the odorous Impression excites A'; the for.
mer will then provoke cellule B, and the latter cellule A, as
alrendy shown. The person perceives in two ways, that is
all. Now, after withdrawing the orange, suppose it to be
submitted to a single sense; let it bo held so that the person
can woe but not smell it.  The cellule, B, in excited to activi.
ty us before, from the optic couches at B';and moreover, be-
ing united Ly ita prolongation to cellule A, it will determine
in the last the specinl activity pertaining thereto, This, aa
already describad, is reflected back to A, and the perception
of an odor is awakened, Hore, then, although the man is
100 far removed from the orange to smell it, that sense is
novertheless excited, and he will remember that the orange
ia an odorous body of such a perfume, Not only, therefore,
will simple perception be excited, but perception with know-
1 X

.d'l“‘l:o cellules of the cortical couch of the brain represent,
under form of dynsmic modality (n posse,all acquired ideas,
and it in to the anatomic conneetions which unite these cel-
lules to the optic couchen that thoy borrow the possibility of
awakening succossively the centor of porception to give
birth to the phenomens of memory, A dream ls nothing
but the swakening of this center of percoption, by the activ-
ity of the cellules of the cortical couch, while this same cen-
ter is shut off from exterior influence, All tho cellules of
thst eouch are united wmong themsclves, and they can
mutually swaken thelr respective activition, 1t is enough if
one operates to cause the rest to follow, The classification
aud admirable ordering of our knowledge In the work of
the Creator; the brain is like tapestry, of which God gives
us the canvas aad we fill In the stitchies in designs more or
loas grand.

Thus far we have referred to but u portion of the coro-
bral functions, the functional oxcltant and the functional
mutter, The duty of the organ doen not consist murely in
collecting determined eloments; It In supposed to work with
some object, to attain an ond which Is not within the brain
Itself but outside.  There muat then be particular motions
which the organ projects without itaelf, and these aroe termed
functionsl movements.

The path we have just asalgned to the lmpressing move-
1uent or vibration of the seositive nerves to theoptic couches
#0d thenes to the cortical cellulos In now the only route fol-
lowed by such motion. The optic couchies are united by
special filaments to another nuclous of collules called the
atrinted body. Here end all the fibers of the motive nerves
placed in the antero-lateral part of the moedulla, There Is s

enough for the perception to travel to the cortical couchen
and arouse the activity of the cellules. It is not until after
the examination of the impression, in conn ction with aec
quired knowledge, that the movement takes place. In in.
voluntary motion, the effect is a start, & sudden withdrawal
of a member, an inarticalate exclamation, ete. In voluntary
movemeont, the previovs examination causes n dominant im
pression to prevail in the optic couchies which gives to the
effort a mantion as if it had been considered and reasoned
upon To the last belong the
speech.

movements incidental to
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SCIENTIFIC AND PEACTICAL INFORMATION,

RELIGIOUS ELECTRICITY,

Recently in New York city, at the dedieation of the new
and splendid Jewish synagogue, corner of Lexington avenue
and 53d street, a portion of the first chinpter of Genesis was
sung by the choir; andas the words ** Lot there be light and
thers was light " were uttered with o grand burst of melody,
the whole church was instantaneously lighted up by vlee:
tricity. Thus it is that modern science lends her aid to give
effect to the solemnities of her servants.

RESTORATION OF OIL PAINTINGS,

It appears that the brilliancy of the colors in oil paintings
is due to the optical properties of the substance, contained in
the oil, known as linoline. By exposure to the air this sub
stance, st first liquid, absorbs oxygen, becomes solid and
transparent, firmly enclosing the particies of color. Linsesd
oil contains 80 per cent of this linoline. By lapse of time
and physical and chemical changes, the linoline loses in some
degree its transparency and the picture fades, those colors
containing the least oil changing most.

Pettenkofer has discovered that the vapor of alecohol will
renew the qualities of the linoline, and he restores old oil
paintings by placing them over a tight box, in the bottom of
which is a flannel cloth, which has been dampened with al-
cobol of 80 per cent strength. The arrangement should be
such that every part of the picture will be exposed to the al-
coholic vapor.

THE FAIR OF THE AMERICAN INSTITUTE.

The exhibition building is now filling up quite rapidly,
and nearly double the number of articles are in place that
was the case at the time of our last visit. There seems to
be an improvement in the arrangement of tables and space
which admits of & much better display and at the same time
economizes much room heretofore wasted in needless passa
ges.  Two wooden extensions are in process of construction
beside the main building, in one of which will be a Camp-
bell printing press, and in the other a huge saw mill. The
excellont and instructive plan of exhibiting an industry by
its processes in actual operation, we are pleased to note, is
in some cases being carried out. A shoemaking firm enable
the visitor to trace the entire manufacture of the shoe from
its first cutting from the hides down to the finishing polish.
The workmen are seated around the enclosed space, and the
shoe passes from hand to hand, each man adding o or per
fecting some portion. The extent of the crowd that con.
stantly presses against the mailing, eagerly watching the va-
rious manipulations, is a convincing proof of the interest
taken by the public in such displays. In the same portion
of the hall, a number of tailors are at work, cutting out,
basting, sewing and pressing men's clothes ; and about mid-
way wlong one of the side aisles, an ivosy turner makes bil.
linrd bulls, chessmen, handles, ete., from the erude material,
while another workman engraves monograms and designs
on tho finished articles. The digplay of fruit this year is ex.
coptionally large and fine. There are some gigantic grapes
and pears from Nebraska, and innumerable plates of apples,
of excollont appenrance, from ¥various points of the West
The floral exhibit is as yot rather slim, but probably will be
sugmoented when the Fair becomes completely organized.
Evidonces of improved mansgement sre plain; especially
in the absence of the vendors of grease compounds and sim-
{lar nostrums, who made their surroundings hideous with
thelr yells, and provoked the ire, of every exhibitor in their
viclnity, during the exhibition of last year.

Wao resume our brief notices of such inventions as have
attractod our attention, from their novelty or especial utilivy
durlng rocent visits, M, T, Boult's

MAOMINE FOIL OARVING,

paneling, molding and dovetailing in wood, is an excellontly
conntructed and apparently vory officient devico, 1t s four
muchines combined in one, The dovetail arrangement fs a
poparate attachment connected with the table, which makes
both tenons and mortises at onece, so that it only remains to
fit tho portions together. The paneler is & revolving cutter,
working upwards on a vertical shaft under the table. The
pattern is fastened on the opposite or upper faco of the plank
while the lower sido of the latter is pressed against the cat.
ter. 'We examined the operation of the machine quite at

longth, and found much to admire both In the simplicity of

e ———

ita mechanism aod the beauty of the work turned out.

Young's
DIAMOND SAW
ix at work In the machinery department, in the form of a
neatly built iron model, one fifth the size of the more cum-
brous wooden spparstus. The blade, it will be remembered,
cuts through the atone by means of carbons or black diamonds
which are secursly sot along its edge. There is an ingeni.
oun feed motion for moving the saw, and another device to
1ift the latter, consisting of an eccontric on the erank pin
communicating with & knuckle Joint and lovers, so that it is
allowed to cut only in drawing. The small machine exhib.
ited, we were told, penetrated brown stone st the rate of 14
inches and marble at 7 inches per hour. A noveliy sbout
this invention is its application to the cutting of window
moldings. Bovels are made by sultably turning the stone,
and rounded edges by gradually moving the Iatter under the
saw, The work exhibited to us was very smoothly cut, and
especially noticeable for its clean and sharp aogles. The
apparatus, the inventor thinks, does the labor, in molding, of
from 12 to 14 stonecutters. Lyall's

CORSET LOOM

in & most remarkable combinstion of the Jacquard card with
the well known positive motion loom. The cards are hoog
in an endless chain in a frame work in the upper part of the
machine, above the two rows of beams. These communi.
cate with the harness, by the usual mechanism, so as to life
cortain portions of the warp at certain times. Four strips
or webs of corset are woven at once, To give a clear idea
of the operation of the machine is hardly possible in mere
words, If the reader, however, will imagine that half the
warp in an ordinary loom, for instance, be pushed out of the
way, and that the shuttle travels a dozen or so times through
the portion left, then that the whole warp be allowed to
come into action and the weaving go on as usual, it will
perhaps be understood that there will be a gusset in the
cloth formed by the half action, soto speak, of the filling.
This, though crudely expressed, is about the operation of
the Lyall loom. The Jacquard cards govern the quantity of
warp to be kept in action, and this quantity is so gradusted
as to form the requisite gussets, welts, and gores. The
shuttle consists of a box enclosing the bobbin, the thread
from which passes around and through extended springs.
By this ingenious arrangement the slack loop, which wouid
result from the shuttle not passing through all the warp, in
forming gussets as above described, is taken up and the
thread kept taut. The winding of the finished eb brings
in another very ingenious though simple arrsngement for
taking up the irregular portions, There is an endless rub-
ber belt pressing sgainst the cloth from above. Below the
Iatter is a strip of wood filled with needle point projections.
The needles, while the whole warp is being filled, catch the
entire web and, by the action of the rubber belt, pass it slong.
But when, however, only a portion of the width is being
woven, the needles hook the inoperative part and hold it
while they allow the part which is being increased to pass
on.
The entire invention, which we have thus necessarily
only faintly outlined, is of great ingenuity and may justly
rank as one of the most important of modern improyements
in the trade to which it relates.

A WIRE BRUSH MACHINE,

which puts us very much in mind of & pin making apparatus,
is at work in the main hall. It makes hair brushes, orin fact
brushes for any purpose, out of fine tinned wire instead of
bristles. The wire is led from the coil up to the back of a
long strip of india rubber, and is moistened with camphene
50 as to penetrate the same with readiness. On setting the
machine in motion, an awl first makes a hole in the band
then the wire is brought up, cut by a blade, and dies hold it
while a little swedge forms a head upon its end. Then a
pusher drives it into the awl hole and through the band,
where it remains. The number of ploces In each row is regu-
lated by an ingenious cam devies, which causes them to take
the elliptical figure peculinr to halr brushes, [t only remaing
to cut the band into sultable lengths and attach It to back
and handle to complete the brush,
Neaor the apparatus just described Is an

EXVELOPFE MAKING MACHINE

The paper, previously out into proper shape, is placed under
an angularly shaped plunger, kept covered with gum. This
pushes the piece down through a cor espondingly shaped
ulot and at the same time pastes the lowoer edges. Two arms
then swing around and push the paper under another plung-
er, of different shape, which carrios the piece through a square
hole of the size the envelope Is to be. The edges are next
doubled over by swinging moeal plates, arrangoed on the sides
of the alot, and the envelopo remaing in ita place until anoth-
or arrives, when it falls into w suitable recoptacle,

Thore is u peculiar horlzontal steam pomp, Eickemeyer's,
in n corner of the machinery department, At the middle of
the piston is u short arm which, by a ball and socket joint,
conneats with n yoke on the tly wheel shaft, The piston has
thus o partial rotation on its axis, and so forms o self-operat.
ing valye for both pump und stosm eylinder,

A rather queer lnvention is the

BTEAM BOOT BLACKEN,

which consists of brushes which rub the aldes and top of the
boot and another made in sabape to conform to the heel.
There aro attachments for a supply of water, and otner
brushes for removing mud, ete. The mechanism in quite
simple, and agitates the brashes at & rate which might carry
digmay to any one who Is afflicted with corns, bunions, or
tender foet,
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IMPROVED BORING MACHINE,

One mochanioal difficulty that has prosentod itself in the
construotion of boring machines with vortical spindles hng
beon to changa the driving motion from the horizontul shnfty

to the spindlos. T this ond rough whools have been "m.“l
but thess, in addition to that of the limited speed at whicl

thoy ean be driven, are open to the objections of wearingg out

the bLearings and creating noise. The Interal strain upor
shafts being ns their distances from the center at which the

power is applied, it is evident that the strain upon the bear-

Ings of boring or drilling
spindles, when small whecls
aro employed, is almost as
great as it is upon the teeth
of gearing,
Although the operation
of wood boring is a light
one, 0 far as the mere cut.
ting is concerned, yot the
supporting and adjustment
of the timber requires a
strong machine, Boring,
as a rule, is performed on
the heavier class of lumber,
such as is joined or framed
by means of bolts, instead
of tenon and mortices alone,
and the appliances for hand-
ling the snme are therefore
necessarily of substantial
construction.

‘We publish herewith en-
gravings of & new machine
by Richards, London, and
Kelley, of Philadelphie, that
combines several improve-
ments, and is claimed to
meet most of the objections
that we have pointed out.

The spindles, three in
number, are driven by one
belt that is carried around
the pulleysso as to give the
greatest tractive power;and
no gearing, except a single
pairofspur wheels, is used.
These wheels are engine
ent, and may run at any speed required. The spindles aro
moved aeross the lumber by means of the hand wheel seen
in front, and have a boring range of 18 inches. The several
spindles can be fitted with augers of various sizes, so that
all the boring may be performed at one operation when there
are not more than three sizes of holes to make in eachpiece.
The table, or carriage, is very strong, arranged with a din.

gonal clamp and pivoted so that angular holes can be bored,
All the movable joints are fitted by scraping, and the whole
seems well adapted to the severe use that boring machines
receive in our large railway carriage and other wood working
establishments,

We are informed that patents on these improvements will
soon be applied for,

CHECKEER LOZENGE PACKAGE,

There is probably no one of our readers who, while travel-
ing in a railroad car, has not had packages of gum drops or
prize candy unceremoniously tossed into his lap and left in
his charge during the peregrinations of their somewhat
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The merlt of the novel Idea which is represented in our
ongravings will thorefore bo fully apprecisted, particularly
as e combines Inn slngle packagoe not ouly a guantity of
candy, but the nocopsary articlon for ||I|\)‘l||,: nogamoe of drafts
, | or checkers, thus affording nn agreeablo mesns of whiling
The box is about the
size of the ordinary twoenty.five cont paekages.  Ita contonts
1 | consist of twonty-four losenges—twolve white and twelve
y [ red, of two difforont flavora—nud nlwo of a shoeet of paper
printed in squares, Tho divisions of the board, instond of

L nway the hours of a tedioas journoy.

|

WO00D BORING MACHINE,

being dead black and white, are formed by printing adver-
tisements in alternate squares, so that the player, while me-
ditating over his moves, has directly under his eyes thean-
nouncements of various business houses. The advertise,
ments are either “set up solid” or “* displayed,” as shown
in Fig, 2, and, besides oconpying the squares, oxtend around
the edges of the sheet,

The device seems quite novel and should prove a saleable
article in confectionery stores as well as to travelers, The
candy is, we are assured, pure and free from all deleterious
ingredients, and is made by machinery at the rate of two
tuns weight per day. Thne advertising sheet will doubtless
commend itself to enterprizing firms as an ingenious mode
of bringing their business to public attention.

Patented through the Scientific American Patent Agency,
June 18, 1872, by Mr. H. W. Booth, corner of Don and Riv-
er streets, Toronto, Ontario, Canada, by addressing whom
further particulars regarding sale of patent may be ob-
tained.

American Scientific Schools,

We of Young America, like other good children, feel a
natural exaltation in commendsation which comes from fa-
ther land or mother-country; and thus we Scientific Ameri-
cans may take pardonable pride in such praise of one of our
American schools of science as is contained in the follow-
!ing extract, from the Cliemical News of August 29, just re.

ceived :
' Programm der Kiniglichen Rheinisch- Westphdlischen Poly-
2echnischen Schule zu Aachen fur den Cursus 1873.74.

Annourcement of the Stevens Institute of Tecknology, a

School of Mechawical Engincoring founded by Edward A.
| Stevens. Hoboken, N. J., U. S. A. 1878.
i We owe, to the courtesy of the directors of the establish-
| ments just alluded, to the opportunity of calling attention
to two excellent schools established, the one by the care of
the Prussian Government, the other by the munificence
of a late eminent citizen of the great Transatlantic Re-
public.

In the programme of the Polytechnic school at Aachen (Aix-
la-Chapelle) we meet with a very clear and succinct review
of polytechnic science in all its bearings and its applications,
as taught by a staff of some forty teachers, while the headings
of the various subjects in which instruction is given amount
to about one hundred. The school is now attended by about
four hundred pupils, many of whom are natives of non-
German countries.

Although an institution due 1o private munificence, the
Stevens Institute of Technology can worthily vie with the
now already celebrated School at Aachen. The Stevens
Institute is just as much a high polytechnie school as the
German one, and to the eminent President of the Ameri
can school, Dr. H. Morton, high credit isdne for the man

plan of selling swestmeats need not here be pointed out ; the
dissdvantages consist in that the purchaser, after he has ab.
sorbed the candy, Is without further employment than that
10 be obtained from the perasal of the wrapper or from dis.
mal forebodings of the probable effect of his repast on his
teeth and digestive organs,

ner in which he has assisted the trustees of this foundation
to earry out the will of the lato Mr. E. A, Stovens.

Our space does not ]wrmil us to enter into a detailed
review of the two volumes, the titles of which are recorded
nbove. Both books have a permanent value, and the Ameri-
can containg, aided by woodcuts,a description of some of the

(OcTOoBER 11, 1873,
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mont prominent portions of the contonts of the musenms and

collections of apparatus for [lustrnting lootures on phyaical,

chomicul, and enginecring pelencos,  While ealling attention

to theso institutions, we cannot but express our gront regret
that in this country nothing exista which even approaches
cither of the two establishmonts of which the programmes
haye been conrteously sent to s,

SPRAGUE'S COMBINED BASH LOCK, SASH BOLDER, AND

WEATHER BTRIP.

The chilly evenings and

mornings of the prosent
month will be a reminder
that cold westher 18 not
far distant, and conge-
quontly that it is time to
tako the necossary procau-
tionn for keeping the warm
nir in ng well ag the chilly
Ulnsts out of our dwell-
ings, With chinks open
around the windows, n
comfortable house ishard-
Iy a possibility, so that we
presumo there are fow who
will not avail themselves
of some form of the well
known ‘' weather stiip.”
The invention which we
illustrate in our engraving
muy, therofore, perhaps
prove a welcome devies to
many, particularly as it is
ospecially adapted to win.
dows which are minns
cords, pulleys, or proper
locks, n state of affairs
frequently the case in
country houses,

The arrangement con-
sists of o strip, A, resting
alongside the sash, B, Fig,
2, on springs, C, placed to
receive it, and secured by
screws, D, with their heads
against shouldered sockets,
8o that the movement of

the piece, as regards gnsh and frame, may be regulated. The
strip, A, 18 covered on its face with leather, so that it forms
a tight weather strip, and by its elastic movement permits
the sash to be held up at any desired point.

A gection of this batten, E, forms the locking bolt, and is
constantly pushed outward by a spiral spring, F. When op-
posite the recess in the window frame, as shown in Fig. 1,
the action of the spring forces the pivoted section therein,
thus firmly locking down the sash. When it is desired to
raise the latter, it is only necessary to pull down the hook
lever, G, which contracts the spring and withdraws the lock-
ing piece. The section, E, is faced and forms & continuation
of the weather strip; and by jointing it to the lower end of
the piece, A, the device is rendered suitable for the upper
sash.

Patented by Mr. E. J. Spragna. Jnlv 22, 1878, For for-

ther particulars concerning the saje of rights, elo, address
the proprietors, 8prague & Miller, P. 0, Box No. 17, Youngs-
town, Mahoning couunty, Ohlo,

— -
Tue Brazilian eable expedition is at Madeirs, snd the line
connecting that Ialand with Portugal has been successfully
Inid.
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THE EVAPORATION OF WATER BY PLANTS

In order 10 measure with precision the quantity n{. wat
pocessary to maintain a plant constantly in a ',r,,’!d., condi
tlon of molstare, it is nocessary to determine the enormous
amounnts of liguid which the vegetable ovapomtes
method of obtaining such result ia quite imperfeet. for
metallic plates are arranged over the pl 7 ¢
cover completely tho earth, and it is
evaporation from the surface of the
ficalt to affirm that all the
has traversad the plant,

M. Deherain communicates to Za Nature, to which jour
pal we are indebted for onr illu strations, records :
of his investigations In the subject, which have
extended over several yonrs,

or

The
pinee
ant and pot #0 as to
impossible to hinder an
soil, it is manifestly dif
luid employed in the waterlng

In order to collect
tho water o\'npornh-d. ho fixes o leaf of the plant
in an ordinary test tube by means of a split
cork. The tube is held by a support so as to
retain the leaf in its normal position (Fig. 1).
When the apparatus thuos arranged is placed in
the sun, dew quickly appears on the interior of
the cylinder, and augments rapidly until, at the
end of an hoar, a quantity of water may be col-
lected, often equal to, and sometimes of twice
the weight of, the leaf. In several examples
given by the author, we note that of a leaf of
wheat, weighing 36°1 grains, yielding, in the
above period, 30°1 grains of water, l'qu;ll to 882
per cent of the weight of the leaf. A more
striking instance is that of corn leaves gathered
after a prolunged drought, giving 220, 187, 179,
and 178 per cent of their weight in water, the
largest progortions yet determined.

In order to obtain from the leuves such ex.
cossive quantities of fluid, it is necessary to ex-
poso them to the sun for a timo: for if they be
submitted merely to dilTuse light, evaporation
diminishes perceptibly, while it ceases almost
entirely in darkness. A wheat leaf exposed to
the sun gave, as above noted, 88°2 per cent of
its weight of water; in diffuse light this propor.
tion was reduced to 17°7 per cent, and in darkuess
to 1'1 per cent. These experiments are very
simple and casy, and any one interested in the
subject can repeat them for himself with little trouble,

It appears difficult, from the ubove resuits, to avoid the ad
mission that light has a doecisive intluence on the phenomeo-
non. In order, however, to render certain the fact that the
abundant transpiration in the tube was not duoe to a warm-
ing of ‘the confined air by the sun’s rays, during the entire
experiment the leaves were kept al a low temperature, cither

Fiu, L=Apparatus showlng the quantity of water evapomted by leaves,

Ly placing the tube within another, through which passod n
current of water (Fig. 2), or surrounding the inner eylinder
with crashed fce, which wus constantly renewed, Thus ar-
mnged, o wheat Jeaf, welghing 2°7 grains, gave 2'5 graing
of water in the sun und only '045 grain in darkness, The
lquid between the tubes was kopt at 59° Fah, At tom.
perature of 30°2%, gained by the aid of ice, in an hour in the
wun, the leaves gavo off 108 por cont of water,
1t is, then, tho luminons heat which doter
mines the evaporation an well asthe decomposi-
tlon of carbonioc acld by the leaves; and itis cn.
rlous to note whether, in pursuing the comparl.
non, wo should eventunlly recognize that tho
luminous rays, potent in determining the de.
comosition of the earbonie neld, are equally of.
ficaclous in favoring evaporation. In causing
the first mentioned offuet, the brightost mys, red
und yellow, are known to be the most active,
Il fact may be determined by placing a marsh
plant in & weak solution of carbonlo neld and
then surrounding the vessel with a eylinder con.
tulning varioas colored lguids, 1v will be found
that the green and bluo rays, which blacken
photographiic paper so rapidiy, act but feebly,
and cause but a very light disengagoment of ox-
ygen, while, on the other hand, the rod and yol.
low rays, inoperative on sensitized papor, are
singularly energetic In causing the decomposi-
tlon of carbonic mcid, Now, preclsely these
samo rays favor the cvaporation of wator hy

In the spparatus ropresented in Fig, 8, Thoe
tube holding the leaf s placod In a glaan, which

is filled with s eolored solutlon srranged so_ss

! o
to bo easlly drawn off and replaced, when necessary, by oth.
or Hquids, "The leaf is then eaused to be Hlaminated by va
| rlously tintod lights, and it is found that the efficacy of the

rays in determining evaporation ranges in the following or.
[ der: yollows, reds, blues, and greens, When the outslde
vensel contains a yellow solution, a quantity of water double
that given off by the leaf whoen submitted to a groen “uhl
‘ is collected
|  Analogous results are obtained by using the solar spec
trum obtained through a glass prism. The light (Fig. 4)
in reflocted by a heliostat to the prism, undergoing sepamstion,

{ and the tubes are arranged in various parts of the refracted

Fio. 2—APPARATUS SHOWING THAT THE EVAPORATION 1S DUE TO LIGHT.

raye. The facts already recorded are plainly discernible.

It may be cousidered, as determined from the preceding,
that the rays efficacious in causing the decomposition of car-
bonic acid are aleo those which favor the evaporation of
water by leaves, and thus two very important phenomena of
vegetable life appear to be connected by a bond, the nature
of which is still unknown.

By determining the evaporation of a cultivated surface,
we may be able to draw important conclusions on the quan.
tity of water which it should receive in order that the grow-
ing plants thereon may prosper. It has been found that in
o thinly planted field of corn, where thirty stalks were count-
od per 10'7 square feet, the weight of the leaves was about
8,782°6 graing, These leaves on a clear day gave off at least
160 per cent of water per hour, or in ten hours 1,500
per cent.  The 8,782'0 grains of weight of the latter
should therefore glve off 55,002 grains of water, or some-
thing over one gallon, If, therefore, 10°7 square fest
(square meter) ylold a quantity equal to some 66 pounds,
2'4 ncres (bectare) will give about 33 tuns. This is not
far from the conclusion reached by Hales, a celebrated

20 ncres planted with eabbages evaporated 706 cubic feet of
water per day, whilo more extended investigations by Schlei-
den, the botanist, on iolds of grassand clover, gave 21 tuns
per similar area,

These figures, howover, relate to ordinary and general
ngricolture, ficlds, ete. ; but if we consider the cultivation of
vogutables for the market—kitchen garden culture—ie
should find, corresponding to the quantitios of irrigating
water, results infinitely more elevated. It is estimated that
the kitchien gardoners of Paris thirow, per year, upon the rich
soll, water equal to u depth of 12'8 feet. Conaidering that
cultivation continues for 250 days per year, for in winter it
almost entirely consos,it is found that every 24 acres receives

10, 4e=ATPALATUS FOI DISTINGUISIING TUE EFFECTS OF TIE RAYS OF,TIE
SOLAR SPECTRUM,

English nuturalist, pearly o century sgo, as he estimated that |

dnily 5,048 cubie feet of water. The resul: is that, thas
trested. the earth ylelds erude products to the value of from
four to six hundred dollars per 24 acres instead of from
one to one hundred and fifty dollsrs, as would be the
case in extended agriculture.
-
¥loors of Mortar in Mexico,

General T. G. Ellis describes, from personal observation,
the following method used in Mexico:

« The lmestone used was & hard, compuet, blue material,
in some places sufliciently hard to strike fire on the drills
used in running a drift through it for minicg purposes. It
often contains iron pyritesin small proportion.
This was caleined in kilns cut out of & very soft
limestone, that likewise is found in that section
of country, and which, on account of its white-
ness and softness, Is called cal leche.

After calcination the lime was removed from
the kilus, and slaked as =oon as cool. Some of
it was used within a day or two, and some re-
mained a month or more in barrels, Allthe work
made with it seemed to be equally good.

In making the floors, a layer of broken lime-
stone, three or four inches thick, was first
laid evenly over the surface of the ground. the
stone being about the usual size for macadam-
fzing ronds. Over this a mortar of about two
parts of sand 1o one of lime was carefully and
ovenly spread to the thickness of 13 or 2 inches;
this was allowed to remain for about twenty-
four hour , or until the surface had become quite
dry. It would probably take longer in this cli-
mate, where the air possesses a grealer amount
of moisture thanin Mexico.

The floor was then thoroughly pounded all
over with a tool composed of a block of wood
about 1 foot square and 3 inches thick, baving
a bandle rising from the middle, so that & man
could stand while using it. The whole surface
was beaten downp with this ram until it was
again as soft and moist as when first laid. This
operation of remming brought the water in the
mortar to the surface so as to form a layer of
semi-fluld substance on top.

The floor was again allowed to dry, and sgain beaten over
each day for about & week, when the operation brought only
a slight amount of moisture to the surface.

Immediately after the last pounding the wholo surface
was powdered with a thin layer of red ocher, ovenly sifted
on, and then polished as follows:

Fia, 8.~Apparstus for distinguishing the effocts of varlously colored raya.

A smooth, nearly flat, water-worn stone, a little larger
than the fist, was selected from the bed of the stream which
ran through the place, and with this the whole floor was
laboriously gone over, rubbing down, and leaving the sur-
face of the lime as smooth as a piece of polished stone, the
red of the ocher rendering it of a rich brown color.

In less than a week the floors made in this way were suffi-
ciently hard to bear the weight of a horse with-
out indentation. Roofs were made 1o the same
manner, without the coloring matter, which was
added only to give the floors a better tint than
the gray of the mortar. These roofs were per-
fectly waterproof, and were unaffected by sun
or rain,

In the city of Monterey, sidownlks in the prin.
cipal streots aro made in tho same manner, and
somo of them have lasted for years, wearing
through like a block of stone.

The great durability and strength of these
floors nnd roofs are entirely owing to the pound-
infr operation above described, as the same ma-
torinls wore tried in the ordinary way without
AUCCOSS,

The writer has not bhad oceaslon to make use
of this process in this climate, but gives a de-
soription, hoping that it may be of value to
others who may have oceasion to lay floors of
lime in architectural or engineering works. He
has never heard of this mothod being employed
in this country ; although it seems alngular that
It should be used 5o gonorally by o neighboring
nation, and be wholly unknown to our build.
ors, "

Our renders will perceive that this method of
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unlng mortar is analagous to the Frenoh mixture known oz
Colgnot's 2&on, which, whon thoroughly rammed as nhove
describod, forms artificinl wtone of gren strength imporvions
to water. M. Colgnot appoears to have been long anticipa.
ted by the Mexican bullders,
S il

© @orregpondence.

The Manitestation of Energy In Nature.

T the Bditor of the Seiontifle American !

11 we would ignore tho nssumed existence of the hypothetio

other, and look npon every particle of matter as being the
center of n ubiquitous sphero of static energy or ‘Il“ll("l\(‘!‘,
natural phenomeni vould recoive n better explanation, From
our knowledge of matter wo suy that it i indestructible;
and as overy portion manifestly influences in its motion
every other, wo may sny that its enorgy is practically ubi-
qulu:ms, and contivunlly sxercised for the attainment and
maintenance of equilibrium. Farday supposed the exist-
ence of “ physionl lines of force;” and both Thomson and
Maxwoll show that this hypothesis gives a more correot view
of electro-mugnotic aetion than the usual mathematical ox.
pression. As then all that we know of Nature is summed up
{n mattor and energy, We may fairly assume the physical
existence of both, while looking upon the essential nature of
sithier ax beyond the reach of speoulation, By thismeans we
rid ourselves of unwarrantable hypotheses. Space becomes
neither a vacuum nor filled with one or more impossible
ethers, Hlectrie or magnetic phenomenn are not action at n
distance, but netlon along unbroken lines of induced force
within a body's sphere of energy, the transversal vibrations
of such lines when broken into an advancing wave constitut.
ing heat and light.

The constitution of every cosmic system proves the phys-
joal existenco of energy. Static potency is inversely as the
distance from the center of exerted power, as shown by the
Jever or balance, The centripetal force varies inversely as
the square of the distance, the centrifugal as the cube.
This makes the revolving force to vary inversely as the dis-
tance, when both tendencies are produced from the same
conter, as in the common illustration of a sling—constraint
and ontwand motion scting along the same connecting line,
But the physical connecting line is necessary. Now we find,
in every cosmic system, the energy of motion (velocity
squared) of every revolving body to be inversely as its dis-
tance from the united balancing senter.

The solar system, say, represents a certain amount of
energy—that of the matter composing it—and is formed in
the universal tendency to equilibration, by the matter blend-
ing its energies into one common concentric sphere for the
mutual balance of the various bodies. The laws of Kepler,
in regard to which there has been so much speculation, be-
come inevitable. Equal areas are moved over by each body
in equal times. As the force of motion is inversely as the
length of radii in the concentric spheres encircled in revo-
lution, the linear length defines the time occupied in motion
by each body. The radii squared give the respective areas
swept over in revolution. The areas (radii, or times squared)
therefore, deseribed by the different bodies, must be to each
other as the volumes of energy in the concentric spheres of
which they are great circles. The squares of the radii for
arens are to each other as the cubes of the same for the vol-
ume of energy, which gives the areas to be moved over.

The blending of energies into one common center of bal-
ance explains the law of gravitation. For matter must ap-
proach until stable equilibrium isattained by the proportion-
al masses, at the necessary distance from the united center
of gravity. But by the principle of the conservation of en-
ergy, when the bodies have attained balancing distance in
free space, the force of approach necessarily becomes trans-
formed into revolutionary motion. Of this deviating force,
the Newtonian law renders no account. But the ascription
of physical energy to maiter, with its universal tendency to
equilibrium, not only explains but shows the necessity of
the conservation of both centripetal and tangential tendencies.

The theorems of La Grange and La Place are necessitated
also by the physical reality. For that definite amount of
energy which centered itself for the equilibrated motion of
bodies cannot otherwise than conserve what it formed, local
action being continuously neutralized by counter strain.

My conclusion, then, is, that matter and energy are phys-
ical realities, because they constitute all that we know of
Nature, The enrgy of every particle of matter we look up-
on as universal becanse it acts upon all others. The energy
of every body is exercised in maintaining or in striving to
sttain equilibrium with all others, and may act either attract-
ively or repulsively, according to the most powrerful enforce-
ment or solicitation; we find that Nature teaches this also,
To this variation of action, according to molecular constitu-
tion, must be ascribed cometary eccentricities. In apparent
defiance to the gravitating law, cases of division and perma-
nent separation of parts have been witnessed. Static poten.
¢y is inversely as the distance from the center of balance; as
we see that a small body will, by a nearer approach to the
centerof the earth, ralse n much larger, if only at a greater
distance from the balancing center, although both originally
were at the same distance from the earth’s center, and the
Jarger body attmeting aceording to its mass. Radiant action,
or vibration from the center of & body’s sphere of energy,
outwards, must vary with the square of the distance, and
also tractive potency if acting in sll directions. Such varia-
tions of potentiality bring about all natural charges amidst
all tendencies to equilibrinm ; and the amount of energy in
the universe is measured by its matter. The energy of the
ptom is no less universal than indestructible,

Philadelphia, Pa, Wi, DENQYAN,

Thoe Milllon Dollar Teloscops,
To the Editor of the Setentifio Ameriean :

equal in ita results to any other. | hnve rend somewhere,
or olgo I dreamed it, that if o plate of glnss bo placed over a
olrcalar opening and the air exhnusted from bebind it, the
glngs 1 bont back by the pressure of the stmonphors, and it
miuy be made to retain this concavo-convex form, If thin be
true, why may not the lens be made in this way and filled with
bisulphide of earbon? I peo no renson why 't muay not, for
all the glhsses needed mny be made of any convexity required,
Some genlus enn cortainly work this out.

It has been proposed that the telescope be erected at Phila.
delphin, and that, during the exhibition of 1870, peopla be
allowed to look through it at so much por head,  This might
do to raise money,and many wounld take the look junt for the
name of it, though very few would apprecinte the sight, It
requires a knowledge of such things and a taste for thom to
appreciate them properly. I have shown persons objoots of
the lesser world through the microgcope; and though they
considered themselves cultivated, they no more appreciated
those beautios than would Lo, the poor Indinn, There are
many people, too, who are very fond of pletures; but after
all, they do not appreciate them: they lack the knowledge
of and taste for art. One may admire, and yot not approe.
cinte. Thus it would be with the great telescops, While
many might, from curiosity, want to gaze at the stars, the
Instroment would be doing mean servies, Far better that
it be placed at some point favorable for observation, and
some experienced observer appainted to use it, and then wo
may expect it to do something worthy of so great an instru.
ment.

I would willingly forego a look through it, much as I
might desire it, that it might be used to better purpose. It
is just the thing that Thave thought of for years; if I were
worth the million, I would have constructed it at my own
expense for the benefit of science; but as I am worth legs, I
will have to stand back and wait awhile, Still, I hope the
project will be carried out in some form.

Sans Souci, Ohio. X. PERRY MENTOR,

[Special Correspondence of the Sclentinc American.)
UP THE AMAZONS.

No. 1.

PARA. —ITS SITUATION, OLIMATE, INDUSTRY, AND COMMRROE,

The largest city on the largest river in the world, and the
gole commercial outlet of a region equal to the United
States east of the Mississippi but really more fertile: such is
Parfi.,

It i8 a city of strange contrasts. Founded two hundred

and fifty years sgo and having an unparalleled position, it
has to.day but thirty-five thousand inhabitants, a slow
growth, due mainly to revolutions, yellow fever, and absurd
legislation. Standing seventy miles from the ocean, it is
nevertheless approachable by the largest steamers. Itis built
on a low tract of land, so that at a distance it appears, like
Venice, seated on the sea, with beautiful rocinhas nestling in
gardens along the shore, and every variety of craft, from
frigate to canoe, on the water; hemmed in between the river
Gusjarf and a perpetual forest thatstubbornly disputes every
inch of ground; with picturesque avenues of mongubas,
graceful palms, and superb bananas in elegant luxuriance :
with unpaved streets, neglected plazas, dilapidated houses,
sombre churclies with grass and shrubs growing on their tiled
roofs; with screaming parrots and toothsome vultures, yel.
low dogs and chattering monkeys; with wealthy Braziliang
in spotless white, noisy Portuguese porters, idle soldiers,
merry negresses with trays or'water jurs on their heads, sober
Indian women with naked children astride on their hips or
rolling in the street; with a mongrel population of amalga-
mated Portuguese, Indian, and Negro blood—mulattos, Ma-
melucos, Cafuzos, Curibocos, and Xibaros; everywhere the
signs of human indolence and Nature's thrift, of filth and
poverty alongeide of overpowering beauty and wealth of
vegetation, yet altogether leaving a pleasing impression on
the mind which can never fade,
Paré (officially called Belém—the Portuguese for Bethle-
hem), is justly celebrated for the almost perfect equilibrinm
of its climate. The temperature ranges from 73° to 98°, the
mean of the year being 81°. The heat is never so oppressive
as in New York, being tempered by strong sea breezes and
afternoon showers, Were it not for the imported diseases,
Parf would be the paradise of invalids. In 1810 the small
pox first visited the city, in 1850 came the yellow fevor; and
in 1855, cholera. The natives suffer most from the first epi-
demic, and foreigners from thesecond. At the present time
(July), the small pox is at work, notonly in Parfi, but also in
Manfios, a thousand miles up the river, As

AGRICULTURE

is at a low ebb and import duties high, living is dear in com-
parison with former rates or with what we might expect in
a city on the edge of an empire of exhaustless fertility.
Luxuries are exorbitant. Hotels charge £2.50,gold, per day.
Enterprise rans mainly to small shopkeeping and wholesale
trade in rabber and cacao.  But there is progress toward a
better state of things. We notice many changes since our
visit in 1867. The passport system was abolished last year.
The State religion is more tolerant (the Jews have a syna-
gogue), and religious holidays, which once seriously inter-
fered with trade sand industry, have been reduced in num-
ber, Among the new public buildings are the President's
Palace pnd the Grand [Opers House, The latter will cast

#600,000, nnd contain n thontor accommodating 1,600 persons
and n snloon holding 1,200, in every rospect out of il pro-
Much has boen said about this proposed Instrument, and | portion to the wealth and sl of the eity. Thers are two
soveral plans given, T have anothor plan that, if it bo not | banks, with a joint eapital of $6,000,000, Tho efty in Mgl
too visionary, will bo far less expensive than and fully |od by » London company, the gas costing four dollars per

thousand cubie feet, A ciroular railwny now connects Park
and Nozareth, snd is well patronlzed by high and low, The
rolling stock consiats of five locomotives, fourtesn passen-
gor nnd eight freight cara,

Thore nre very fow Germans, French, English, and Amer-
leann in Parfi; but of Portuguese thers are about 5,000, all
bunsily coining money as shopkeepers, artizans, earmen,
bontmen, ete, The native Brazillans are exceedingly jonlons
of them, They complain that these forelgners nre monopo-
laing the trade of the country; but instend of vigorausly
compoting with them, they threaten to drive them back to
Portugal,  While agrienlture, such aa it s, s carrlod on by
the Tapuyon or clyilized Indiang, the meehanienl arts are
mainly in the hands of the Portuguese. Among the
INDUSTRIAL ESTABLISIIMENTS,

there aro fifty.nine bakers, forty-three tallors, thirty-six
shoomukers, thirty-two ecarpenters and Joivers, twenty
burbera (including such as bleed Ly Iancet and lesch), nine-
teen tinnors and glaziers, sixteen blackemiths, thirteen
butchers, ten printers, eight sugar refiners, eight sonp and
tallow chandlers, elght makers of firoworks, four dentists,
four bookbindors, four confectionors, three photographers,
three snddlers, three tanners, and three potters, No for-
cigner can practico o profession (ng medicine or Jaw), and
chirgo for his sorvices, withouta certifiente from the Univer-
sity at Rio. Dentistry, being considered » mechanieal art, ia
allowed, There are at present gixteen printing presses at
Parf, from which inssue fourteen journals—five dailies,three
semi-weeklies, and six weeklies; four bookstores; one col-
lege (Lycéo Paraense) with twelve departments: a normal
school, having n course of three years; a library, museam,
and literary club,

The great want of the country is laborers of all kinds, but
especinlly field hands. Agriculture has been ruined by the
universal rush into * extractive industry,” that is, the col-
lection of the natural products, as rubber, nuty, sarsaparilla,
eto. The rubber trade ubsorbs supreme attention; sugar
cane is grown for the manufacture of rum, sugar being im-
ported from the southern provinces; und the cultivation of
cotton, rice, coffee, and cacao along the Amnzons is nearly
neglected.  Another check to commercial enterprises is the
high and irregular tariff, The duty on imports varies from
five to eighty per cent, Ordinarily it may be reckoned at
forty; but the same goods will enter at different rates, evi
dently depending on the caprice of the official. Bribery is
openly practiced and expected. The duty on ready-made
clothing is determined by weight, and on shoes, by the length
of the sole. The usual cost of exportation is seventeen per
cent; but the loss is much greater on certain products, as
cabinet woods, This practically discourages Isbor by taxing
it. Not $400 were collected at the custom house on all the
woods expored from Parii in 1868-9. Brazil abounds with
the most valuable timberin the world, but is prevented from
competing with other nations by this system of self stran-
gulation. There are but two or three saw mills on the Ama-
zons. A dozen boards of the common wood of the country
(c2dar or itauba) costs eighteen dollars at Manios. Fine
rubber costs about fourteen dollars an arroba (32 Ibs.) up the
river, and the loss isabout forty-five per cent in getting it to
Liverpool or New York, half of which is for freight and the
other half for custom charges,

But Parf is destined to enjoy an enviable rank among the
commercial centers of the world. She can never have a rival
at the mouth of the Amazons, for she occupies the only avail-
able spot, the northern channel between Macapd and Chaves
being scarcely fit for navigation. Standing at the gateway
of a magnificent valley covered with the richest and largest
forests on the earth and at the embouchure of a river which
affords an unparalleled extent of water communication,
touching every country on the continent except Chili and
Patagonia, Pard must become the

LIVERPOOL OF THE TROPICS,

Her most prominent citizens are men of progress, and the
dead weights on trade and labor will soon be removed.

At present the commerce of & country of such vast extent
and resources ig ridiculously insignificant. As most of the
articles of consumption are imported, and many of those
produced are exported, the foreign trade is greatly in excess
of the internal

In 1872 the value of exports to England =$2,766,761 ; to
the United States=—$2871,138; to France—=3466,7838; to
Portugal = $247,222; to Germany—=338,438; to Southern
Brazil = §171,409,

Tho greater part of the rubber goes to England and the
United States (about 2,500 tuns to each); cacao goes chiefly
to France ; Brazil nuts, copauba oil, and tonka beans to the
United States ; straw hats, sarsaparilla, and tobacco to South-
ern Brazil ; pinssaba and fish glue to England ; cotton, sugar
rice, farina, hides and cachaca to Portugal. During last
year there entered the port of Pard twenty-four steamors
and forty-nine sailing vessels (tunnage 62,398) bearing the
stars and stripes; thirty-five English steamers and cightoon
sailing vessels (tunnage 41,937); thirty.nine steamers and
ten sailing vessels (tunnage 41,845) of the Empire; Portu.
guese sailing craft,twenty three; French, nineteen ; and from
other nations sixteen. The total value of exports from
Parf in 1871 was $6,710,561, of which $5,823,185 belong to
rubber,

In my pext [ will treat of the pavigation and commercial
resouroes of the Amazons, Jaues ORTON,
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LETTER FROM UNITED STATES COMMISSIONER
PROFESSOR R, H. THURSTON.

NUMNER 13,

BERLIN, September, 1873,

Leaving Vienna Iate in the evening by express train, the
travellor may reach Dresdon noxt morning, The route tea
vorses s plensant conntry, but no objects of remarkable in-
erest are soen until, not far from the end of the Journoy,
she dittle town of Bodenbach is renched,  Hero our baggago
js examined by the customs’ officials with equal courtosy
and caro; wo got our breakfast and move on.
ter tho

Hero wo on-

BAXON SWITZHERLAND,

and s wo rapidly ride along the banks of the Klbe, we ad.
mire the beautiful mountain seenory on either hand, with
high rugged eliffs, bordering the river or confining the nar-
row Interal valleys with their tangled linings of groen foli.
age, the dark ravines and pleturesque basaltic peaks and
jutting promontories, the remarkable natural bridge at the
Bastel, and the lofty hights of these immense rocks, the
Lilienstein and tho Konigstein, The latter is crowned with
the onee imprognable fortross which defied, in enrllor times,
the attempt of the “ Conqueror of Burope™ to brench its
walls from the hights of Lilienstein, The strange forms as
sumed by the basalt produce quaint and striking views all
along the whole distance; from the crossing of the Elbe at
Bodenbach nearly to Dresden, these views form an uninter-
rupted succession of most beautiful panoramas.  The river
jtself presents objects nlike novel and interesting, Here
and there, anchored in the stream, ara queer sedifmillile,
largo scows or rafts carrying mills for grinding grain, and
deriving power from the action of large paddle wheels
which are turned by the rapid current. Towage is per-
formed by & steamer which is destitute of paddle wheels,
screw propelier or oars, It ina Kette-ddmpyf or chain steam-
er, which propels itself and draws after it o heavy ‘“tow "
by overhauling a strong iron chaln which is lnid along the
bed of the river, and which, coming on board at the bow,
passes around a drom amidships and overboard sgain at
stern, So far as expenditure of power is concerned, this is
the most economical of methods of propulsion, snd the ap-
parent easo with which these vesscls are steered and man.
auvered is quite surprising. It is somewhat remarkable
that this method, which has been long known and practiced
in this country, and of which the economy is well under-
stood by all engineers, has been o little used in America,
where we have so many locations to which it would be most
suitable. The chjections to its use in other places would
probably be found to bo the expense of the chain on long
routes, and the fact that the craft is confined to a precise
line of travel from which it cannot depart to meot the exi-
gencies of wind or tide, or to avoid other vessols, By this
system loss from ‘“slip,” which amounts, in ordinary pro-
pulsion and townge, to from ten to fifty per cent of the total
power expended, is entirely avoided.

Plying on the river are also many little passenger steam-
ers, conveying excursionists to and from the many beautiful
watering places and romantic little villages which are scat-
tered along either bank. * Beautiful little boats,” the guide
books call them, but they look far more quaint und anti-
quated than beautiful to the traveler who has traversed Long
Island Sound, or who has sailed upon the Hudson or upon
the Mississippi.

Leaving the river bank, we approach Dresden, crossing a
Jevel fertile plain, and are soon landed in this Saxon capital.
Dresden has always been a favorite residence both with
Americans and with English people, who find here cheap
living, good music, & noble gallery of paintings, and good
schools for their children. The beaatiful suburbs of the
town afford pleasant excursions and beautifal drives in sum-
mer; and in winter, music, the theater, and skating make
the time pass very pleasantly.

At the carliest possible moment we visited the

POLYTECHNIO SCHOOL,
which is one of the oldest and best in Europe, although not
very well provided with models and illustrative apparatus in
its technical departments. Some of the work done by the
students is remarkably fine. One lLad planned and made
the dmwings of waterworks for supplying a large town, an-
other had completed the specifications and designs of a pe-
culiar form of steam engine, s third had planned & cotton
will, and & fourth had prepared designs for an ironworks.
The smount of time given 10 the work in the drawing room,
is, however, exceptionally great. The student is usually
‘engaged in this work sixteen hours per week, besldes which

he attends to studios and the lectures given In the several

In some ingtances, the deslgns pro-

- "Mbytbmu exhibited considerablo inventive tal.

ent;and, in the majority of instances, the plans wore well
chosen and the dotails wero well p . The young

 men who, having had the advantages of such fustruetion,

have suficient energy and love of thelr profession to entor

the workshop, and there learn the no less Important details
":'mmmuuuwummu Ger.

' GREAT FICTURE GALLERY
el Drosden is noted, and there saw the noblo works
el and of Rubens, of Rembrandt and Titian, and
: of early and of later

Of wrt tronmures proserved thero.

Wo wandored through the ploasant streets, onjoyed a ride
through the lovely (frosse Garten and, still more, our visit
to the great Mbrary, where, nmong its 800,000 volumes, we
founud muny roferring to the early history of our own coun-
try.  Wa should have been glud to have spont much mores
thmo horo, but duty forbade, and we hastened on to Berlin,
aftor taking a day to visit the famous old town and the cele-
bratod

MINING BCHOOL OF FREIDERG,
the Borg. Academie, Hero wo found a good collection of
modols of mining apparatus and machinery, and & consider-
able number of nowly made duplicates, which, we were
pleanod to lenrn, wore made for some of our own schools in
the Unlted States,

Froiburg 1s situntod in the midst of & mining country, and
the excoptionnl advantages which the school is enabled to
offor to students, in consequence of this fact, together with the
high character of its professors, have given it n celebrity
second probably to none other in ths world. A large num-
ber of young men from the United States have been edun-
cated hors,  To day, fortunately, there is no necessity for
the Amorlean student of mining to leave our country to se
curo his professionnl education. The town appears to the
stranger carlonsly antiquated, und the people sometimes al-
most equally so, The picturesque costume of some of the
women, consisting of & red hatand a blue gown, orof a
blue head covering and apron with a red petticoat, by its
strong contrast of colors, 14 quite striking and pleasing.
The great ity of Berlin has many attractions for the tour-
1st, although it bears no comparison with either London or
Parin.  Its noble buildings and fine wide streets, its palaces
and gardens, and its museums, are exceptionally interesting
and plensing. To us, as to the ordinary visitor, they pre-
sonted unusual attractions, and the limited time that was
allowed for their inspection was enjoyed greatly. But even
morw intoresting than the palaces was the great

LOCOMOTIVE WORKS OF BORSIG,

and the two technical schools—the Bau-Academiz and the
Gewerbe-Sehule—wore not less interesting than the muse-
ums.

Borsig's works are among the most important in Germany,
as may be seen from the fact that of the 5,455 locomotives
reported ng belonging to the German railroads in 1870, more
than 1,000 were built at this establishment.  Only the loco-
motive works are in Berlin, The iron and steel is made at
the large fronworks near the mines, and the boiler shops and
forges are at Moabit, a little way from Berlin,

In 1870 the Borsigsche Anstalt,in the city, made 158
locomotives, Its capacity is now 170 per year. The Gesell-
schaft fur Fabrication von Eisenbaknbedary in the same year
turned out 2,522 railrond cars, valued at three and a half
millions of thalers. The ironworks at Moabit in that year
worked up 107,600 centners of iron. The locomotive works
now employ from 1,500 w0 1,800 men, who work eleven
hours per day and receive from ten to fourteen thalers—35 to
7 dollars—per week in wages. A restaurant and dining
ball have been erected on the premises, and s large number
of the workmen avail themselves of the privilege thus of-
fered of taking their meals at the works. Thoe buildings and
tools are generally old ; but additional buildings are in course
of erection, and modern tools are to be placed in them. Am.
ple light, and that usually from above, and good ventilation,
the points in which cld establishments are invariably defec.
tive, are well looked to here; and those most invaluable of
all tools in shops doing heavy work, traveling cranes, are
not forgotten and are well placed.

A few new tools were already in, and among them was a
fine tool, imported from England, for the especial work of
trimming up engine framos, which here, as in all European
locomotive works, are cut from rolled plates. The machine
has four tool posts, feeds in every direction, and the position
of the cutting tool may be altered to suit the work. The lo-
comotive frames are cut from plates thirty millimeters—one
and two tenths inches—Iin thickness. Tender frames are of
lighter plate, ten millimeters thick. Fire boxes are invari.
ably of copper, and the tubes are of copper at and near the
firebox end, the main portion being of iron. Some of the
tubes are English, and some are from Ditsseldorf.

FORGED WIIEELS.

Here, as all over Europe, all wheels aro forged. A cast
iron wheel, whether for ears or for locomotives, would bo
looked upon here with equal curiosity and distrust,

Wo were much interested, at Moabit, in witnessing the
process of forging these wheels. Each arm s first forged
separstely, with its proportional part of hub and rim at
tachod. These sevoral picces are next weldod together to
form the rough wheel, and, on each side of the thin hub
thus formed by the union of the inner ends of the arms, is
thon welded an iron ring, making the wheol complote and
rendy for finishing In the machine shop,  This makes an ex.
collont and thoroughly relisble, but an expensive, whoeel,
Largoe fires and heavy steam hammers are employed in this
work, Thore are twenty steam hammers in the forge
shops. There was but little that waa noteworthy in the

BOILER SHOP.

There were no steam riveting machines visible. The rivet-
ing was done by hand, but not as is usual In Amerioan prae.
tico, The rivet holes were punched a quarter inch or more
smaller than the intended finished siae, and wore then drilled
out 1o the full size, The rivets were roughly headed with
the common light hammer and were then given their proper

greon viults), sxamining curlously and horriodly the wealth

In somo. oasos $ho lighter hammer m“ dw,
with, 'This makes & good job, and, particularly for heavy
plato and large rivets, is probably “‘*wh;tﬁt riv.

oting so universally used with us, vw

noarly na ntrong as the snsp head, and it In fnr
to bo Injured by cold hammering In giviog & fialsh,
tho strain upon the rivet in longitudinal, ax where
ore riveted to the shioll, this differcnes i of gren! )
nnce, bicd> 4

Liko nearly all great ostablishments, this has grown up
from very small beginnings. The first locomotive was
turned out In 1841, and to-day the total number hax exeeed..
ed 3,100. This prosperous growth has apparently been due
to the energy, skill, nnd enterprise of one man, Borsig, its
founder, and, in no small degree, to his exceptional interoat
in the welfare of his workmen, who learned to look upon
him ns a friend ns woll na an smployer, and who folt a con-
fidence in his regard for them which was never betrayed.
Whether this trait in his character was a phase of simple be-
nevolence, or was merely an evidence of his appreciation of the
often forgotten axiom that ** the real interests of employers
and employed are identieal,” maiters little, It probably
camo of both, Tho result has been the founding of a great
establishment, and the foundor has earnod & most enviable
name, A large wreath.crowned bust of this great man, who
is now dead, is mounted at one end of the great dining hall
of the locomotive works, and slong the walls are suspend.-
ed pictures of his most remarkable productions. Flags
which bear legends, roferring to celebrations of important
events in the history of the establishment, are suspended
above them, reminding the visitor of the display of bartle
flags in the Tower of London, or of the relics of our own
sad civil war. These are trophies of a far more pleasing
kind, Atthe

BAU-ACADEMIE AND THE GEWERDE-SCHULE
there is much to interest those who are engaged in this
branch of education, yet not much that can be given here,
The former bas 650 students and has no room for more,
There are 58 instructors. The model rooms contain some
unusually finemodels of bridges and a large collection of
architectural and other models in plaster. The lecture
rooms are quite well arranged, but do not compare favora-
bly with those of many colleges in the United States.

The Getcerbe-Sehule is more a school of engineering, and is
ono of the best in Europe. The buildings are very large
and are quite well arranged ; the lecture rooms are unusually
well fitted up, and the collection of models and of illustrative
apparatus is probably the best in the country. Several
workmen are kept at work, in a machine shop attached to
the school, making new models; and such students as desire
todo so, and at the same time exhibit special talent, are
permitted to work in the shop under instruction. The col-
lections are thus continually growing, and the school, under
the administration of Professor Reuleaux and his large corps
of assistants, is doing a great and a good work,

After making valuable additions to our memoranda, both
educational and technical, and payiog a burried visit toa
few of the many attractions of Berlin, and after spending a
pleasant hour with the distinguished historian and diplomat
who 8o ably represents the United States at the Prussian
capital, we reluctantly loft our pleasant lodgings Unter
don Linden, and started westward eid Cologne and the
maguificent valley of the Rhine. R H.T.

Lard as an Unguent,

1t is well known that rabbing the body with hog's fat has
the effect of reducing the temperature of the skin in searlet
fever. A gentloman of our acquaintance has used the fat
portion of smoked ham with beneficial results, and writes to
the editor to disseminato the fact for others’ benefit. A cele.
brated German physician recommends to incorporate one or
two grammes of carbolic acid into one hundred gramumes of
lard, and, with this, to rab the whole body, excepting the
head, two or three times a day, according to the intensity of
inflammation chamcterizing the case in hand. The effect of
this kind of treatment is to produce a pleasant feeling of
coolness, to koop the skin softer, and aftor each application
the temperature of the skin falls somewhat. The earbolic
acld operates to destroy the germs and spores of the disease.

Packing Oranges and Lemons,

A full grown omnge tree yields from 500 1o 2,000 fruit an-
nually, and arrives at the bearing state in three or five years,
s does the lemon tree; both grow luxuriantly in most =oils.
The plantations (in the Mediterranean countries) are called
gardens, and vary in size, the smallest containing only a
small number of trees, and the largest many thousands
The fruit Is gathered in baskets similar to peach baskets,
lined with canvas, the basket being held by a strap attached
and passed around the neck or shonlders. From the garden
the frait goes to the repacking magaaine, where it is re-
moved from the boxoes, in which it was packed in the gar-
denn, and repacked for shipment by experienced femalo
packers, after huving been earefully sssorted by women, and
wrapped in soparate papers by young girls. As mauy as
500 persons (mostly women and children) are employed by
some of the frait growers In thelr gardons and magazines,
in gathering, sorting, and repacking for shipment, the wages
pald them varying from nine to sixtesn conts a day. In
sorting, every fruit that wants a stom Is rejected.  The boxes
are then securely covered, stea ped, and marked with the
brand of the grower, when they are ready for shipment.
Twonty years ago, this trade war nothing In its commercial
characteristics, or the inducoments it offered to capitalists,

forme=the snap head~-with a die driven by heavy hammers.

Now it ls progrossing with giant strides MW
Is & considerable souree of ryenug to the governmens,
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COMBINED HAY RAKE AND TEDDEER. I should judge (1o be & machine well worthy of the attention | ranged gearing, to impart proper speed to the pump, E, at.

The principal part of this device, an engraving of which
fs herewith given, is the tedder, which consists of & novel
arrangement of a three-throw erank with sliding forks. The
Ja.ter are actuated in a manner closely Imitative of the mo.
tion of the arms of s person in handling a pitohfork to toss
the hay, for the purpose of admitting a freo circalation of
the air through the same and thus eausing it to be properly
cured before removal from the field. The balance of the
invention is & very easy and expeditious manner of convert
ing the tedder frame into an Improved horse rake

The oblong fmme, which
forms the truck, is mounted
on wheels and provided with

which adapt it forthe
introduction of & pole or shafts
so that the machine may be
used with one or two horses,
as desired. There is a suitable
seat and foot board near each
extremity of the axle, 4, and
inside the main wheels are at.
tached cog wheels, B, which
engage with pinions, C. The
Istter conmect with the erank
shafts, D. These shafts, as
abore intimatid, are an ar.
rangement of the crank in
threefold relation, twice du.
plicated, and consist of two
separate parts, the inner ends
of which may meet in a hinged
box, H, or be simply Inserted
in & sultable bearing on the
central beam of the frame. E
are the fork stems which,
six on each shaft, are bent
around and embrace the crank
rod between shoulders or
flanges on the same. Between
the parallel parts of the stems,
and next to the cranks, are ar.
ranged elastic boxes or shift.
ing bearings for the crank con
pection, so as to relieve the
game from sudden strain, and
adapt it to the free motion of
the forks. The Ilatter are
shown in the engraving in
two forms; those marked F
are spring forks, the tines of which are colled to form eyes,
through which and a hole near the end of the stem, bolts
pass. This, with the bows of the tines, belng slipped over
open slots, also in the stems, secures the parts quickle and
firmly together. This fork is well adapted for light grass.
For beavier work, however, ordinary forks, (i, are dove.
tailed by short shanks to the stems and secured by headed |
screw bolts ;
Returning to the crank shafts, D,
it will be observed that thelr oater
ends are held In hiaged boxes, also
marked H. Near the extremition
sre arranged radial plas which, in
coanection with loose clutches uni.
ted with the pinlons, C bring the
Iatter in gear with the cogged
wheels, B. A 10d or wire between
catch and pizion s Jed through
keepers to a lever, [, placed conve
mlently to the foot of the driver, 2o
that, by moving the bar in elthes
way, one or both of the sets of forks
may be thrown inte or out of ae
tion. The collars or flanges, shown
on the azle, A, serve s guides to
the stems in their oli ling movemant
caused by the cranka
Our artist shows the tedder in ae
tion, snd the rake also attached to
the machine, but out of use. In
order to put the rake In operstion
the tedder must first be removed,
an essy proceeding, se the erank
bars sre quickly liftad from the
Maged tozes, H, and the forked
stems slipped off the axle. The
bay mke bar, J, fits in permanent
bearings. K pw oa each wide of
and ovmtrally oo the frame pleces
The tives or teeth are independent
in thelr motions on the shaft and
are held thervom bet ween shonolders
Spring braces, L, benr upon every
tioe, o that if one be raleed th
others are sot affectad. A bane
lever, M, conmects with the shaft
aod perves w4 & onvenlent messs
for ralstng and dischargiog the rake
In connetion with the same appli
ance Io o foot plece, which, whes pregund down and broaght
under & lug. keeps the rake In 88 ,loyated position when not
in ane. :
The reader will, before this, bavs noted that this des |
Wt compliontod, and that it forgiehes, in one apparaios _'
wary neefal mackises. Ite width bs abowt that of the ordl
BaEy hoten mabe. From as examination of the wodel we

of agriculturists
chanieal deviee for prodacing an out.of-the-way motion with
an unusunlly small quantity of gearing, a point of impor.
tance whon considered in connection with the Innumerable
cogy, racks, pinfons and othor devices, which too often en-
cumber agricnltural machinery for even the simplost pur-
poses,

Thoe Inventor is Mr. R. J. Colvin, of Lancaster, Pa., and

It bins the merit of being o very neat me- | tached 10 the frame, B, over one of the bearings of the

the dato of the patent is April 22, 1873,
Further particalars may be obtained by addressing tho

SN

COLVIN'S COMBINED HAY RAKE AND TEDDER.
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roller, A, When the machine is drawn over the ground, the
roller, rotating, communicates its motion to the pump,
which ejocts, with any required foree, the fluld contonts of
tho cylinder with which it has been previously filled; air is
supplicd through the opposite bearing to satisfy the vacu-
um. A lever, actusted by the foot of the operstor, and not
shown in the engraving, serves to disconneet the pump gear-
ing, when thoe services of the roller alone nre desired,
The present ongraving illustrates ono of the slmplest and
cheapest formas in which this
mnchine s constructed, It ix
bullt of any desired capacity,
from the hand garden roller of
the horticalturist to the largest
and heaviest of machines ope-
mted by steam for the rolling
and sprinkling of streets. One
form of construction confines
all the machinery within the
drum, pendant from a tabular,
shaft in the center of the roller
longitadinally. In this ar.
rangement the fluid is forced
through the shaft into the
frame, which is also tubular
as well as the deawing attach
ments, & hose being attached
to any convenient point. In
the more expensive forms of
construction it is considered
an advantage to build the ms.
chine entirely of firon, con.
structing the frame of piping,
as well for the addition:]
strength and beauty of form
as for the added water space
aod utility.

By using this machine, it is
claimed, liquid manures are
masde more cheaply and readily
available. In the distribution
of all fluids by this irrigator,
the liquid is thrown high in
the air and falls in fine rain or
spray over the surface, Asa
roller it possesses the same ad-
vantages s any ordinary land
roller, belng adjustable in

present owner of the lnvention, Mr. M. T. Boyer, of Parks. | weight, and that weight being in the best position to be

burgh, Pa,
- e e - — — -
IMPROVED COMBINED ROLLER AND IRRIGATOR.
The combined roller and irrigator, represented In our il
lustration, unites, in obvious utility, two sources of success
to industrious husbandry-—the preparation and proper irrl
gatimn of the soil. It Is quite simple in construction, so that

most out of the way and most advantageonsly applied.

Patented June 17, 1878, For farther particulars address
the inventor, Mr. Dean 8. Howard. Drewry’s Blaff, Chestor-
fleld county, Va

Burning Coal HBeds,
The »o ralled “ burming mountain ™ st Dudweller, In the
distrist of Searbriick, which has
been an object of interest to tourists
and men of science for more than »
century, Is now shornof it sttrae.
tions ; to the former it presents the
spoctacle of what ix, at best, but a
smoking mountain; to the latter it
isa mere impostor, since, Instoad
of being, as was supposed by earlier
sclentific observers, a display of
voleanie action, or a proof of contral
fires, It s now clearly established as
the rewalt of the spontancous com
bastion of astratum of coal. These
smoldering Bros, produced by some
change which takes place in consti
tuents of the coal may, indeed, burn
with more or less Intensity for cen
turiea.  The thought of such waste
Is peculiarly distressing at the pre
sent time, and the burning moun
tain of Dudweller shows only com
mon good feellng by mitigating s
destructive procosdings at this erl
sis. A conl bed at Niederplanits,
poar Zwickan, in Saxony, has been
barning In & similar manner be
tween 300 and 400 years. The heat
given out by this sublerranean fire,
st s ooet which it ls distressing to
enlenlate, bs no! whally wasted. An
ingenioas person, since dead, hae
established & magnificent nursery
ground on the burning sres, in
which, by means of & sysiem of
pipes, the sapply of enloric s rege
Inted and applied at will. Tropical
plants fourish here in the open alr
with & luxuriance which the best
forcing hooses aud conservatories

HOWARD'S COMBINED ROLLER AND IRRIGATOR cannot insure.~AMining Jowrnal
but & brief deserip { a parts (as indicsted by Jetiers Passlng throngh the conl region of Pennsylvanis,pot long
in the AptTs . .r s ad drut aro, wo saw smoke lasulng from & mountaln in the distanes,
wrought or east iron, so armnged the trar B wl whi we wore told, had bees burning for more than &

w ¢ | made of ) w tubing. an 10 ™ e on ) y walert rier of & contury; aud that & grest deal of money had
twaringy » . ales has o svar fas n vxpended in the sttempt 10 sever iha conl veln sod
sttarked 16 o sunih of wi e b luct waler inte the seamd o oxtiaguish the fime, bat

on st D, wl ) ’e oul » Eos
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g mmm’._":ﬂ’_:ﬁ‘" '“‘TCH PLANE, | in caretally boiled until entirely dissolved, when 75 drops |quired. Fur domestic purposes, for the cleaning of all kisds
A one of those ingenlons devices | ammonis 1s added. the solution shaken snd allowed 1o settle. | of housshold iron work, for the m‘ “”
which In a single Instrament eombines the capabilitios of & | If tin Is prosent, 1t will separate ss amorphous oxide of tin | as mowing machices and other garden tools or exposed lron
varioty of tools. It consists in s mateh plane which, by sult- | In white flakes Wo venture the suggestion that lead can | Implements, the brown oll should be sold in small bottles at
able ad{ustments of its parts, may be set 10 tongue boards | be determined 1o & slmilar Msnner by procipitating on sine. | & chesp rate. For manafsctarers of iron work and for lron:
ANy Vhicknsss -e@r o motigers, 1o whom it will prove invalaable, It mast of course
A is the maln "'“‘ X, !‘ In the lron, and © the key, shown | Mineral Olls for fromn. b supplied in larger parcels. At present It can hardly be
the side view, Fig. 1. The face of the wal, Fig. 2, is formed The use of heavy minersl oll as s preservative for fron is | used st all, on scoount of the difcalty of obtalning it in re-
fu two parts, one of which s an ad justable plece, D, which, | strongly recommended by the London Oil Trade Review, the | tall quantities.
fisting Into & rabbet of the stock, Is made adjustable later. | substance reforred to belng, we presume, vne of the pro P
ally thereon by screws pasalng through - . Ruled Test Plates for the
slots, as shown, By moving this plece Microscope.
out or in, the length of the mouth of the C Kial Fia 3 In & recent paper rosd befors the Qask-
wol s varied »o a8 1o correspond with ' G by ett Mi pical Clab, London, Mr. Wil
the width of the adjustable iron, B. g liam Webb takes the ground that the al.
The Istter, Fig. 3, Is made in two por- leged ruled plates of Nobert and others,
tions, also connected by screws and slots pumﬂh‘wmw,m lines 10 the
so that the space betweon the cutting inch, are illusions, it belog & physical im.
edges may be made broad or narrow to pn-‘lwhy to cut any wuch number of dis-
recelve the tongne, which is cut of cor tinet lines within such lmits, He says:
responding wize, That & micrometer with the lines the
E, Fig. 2, Is & gulde adjustable on one 200-thousandth of an inch apart ruled

the face of the tool by the same means
as above described, and F Is a gage op-
emated by the thumbscrew, G, for reg
ulating the depth of the cut. Any or-
dinary plow iron may bo used in the
grooving tool, and the tonguing tool
may be adjusted to sult the groove.
With a single pair of implemeonts there-
fore, it is claimed, the operator is en-
abled to perform work which ordina-
rily calls for the use of a multiplicity
of devices, thus saving much expense
andl trouble. Patented through the
Scientific American Patent Agency,
June 10, 1873, by Mr. James Edwards,
of No, 462 Atlantic avenue Brooklyn, N.

Y., from whom further particulars re-
garding sale of patents or State rights
may be obtained.

THE GLOBE STEAM GAGE,

The amount of correspondence concerning boiler explo-
sions, which has been lately published in sclentific journals
points out the importance of a trustworthy pressure indica-
tor, which can be relied on, at all times, to show any varia-
tion in the force within the boiler, and to indicate the same
accurately after long continued use.

The invention which we illustrate herewith is a steam
gage of quite simple construction, which we are informed

EDWARDS' MATCH PLANE.
ducts of shale distillation, so extensively practiced in Great

Britain. Whether a similar product can be obtained from
our petroleums is a good subject for research, Our cotem.
POTary says:

The action of the ofl is twofold. First, it is detergent
when vigorously and freely brashed over an already rusted
surface. It seems to loosen the bulk of the rust and it dark-
ens that which remains. Secondly, it acts as a varnish if
applied after the cleansing has been effected, or to new and
bright work. Its superiority to vegetable or animal oils de-

has been in use on the Erio milroad for four years past, dur-
ing which period it bas not varied one pound from
the test gage with which it was first compared,
Various certificates from rallroad officials and oth-
ers, submitted to us by the owners ofthe patent,
speak highly in recommendation of the instrument,
80 that it may be fairly considered as having sue-
cessfully withstood the test of actual experience.

Fig. 1 gives the appearance of the dial of the
apparatus, und Fig, 2 a section showing the essen-
tial portions. A is the case, and B a metal spring,
the space, O, in rear of which contains water,
Steam enters from o pipe at D, and presses the
spring inwards into the position of the dotted line,
The motion of the spring, by suitable lever and
other mechanism, is transmitted to the dial needle
which registers the pressure in accorlance with
the amount the spring is driven inward. The in-
strument is very sensitive and accurate; and it is
claimed that it will withstand a heavy pressure
without the spring becoming permanently set, and
also that at 140 lbs. pressure the spring is forced
out from the center 3 of an inch. Under a press.
ure of 700 Ibe., to which the apparatus was sub-
jected a short time since, at the manufactory in
Waterbury, Conn., the spring was reversed in
form and Llown out, falling some ten feot distant.

It is further stated that the gage does not get
out of order, and that when in use upon a locomo-
tive there is no vibration or trembling of the point-
er, no matter how high the speed at which the engine may
be running.

For further information, address Messrs. Austin M. Hay-
ward & Son, Susquehnnna Depot, Pa.

Test for Copper and Tin in Extracts,

~ TLe polronous nature of copper, and, to a less degree, of
tin, makes the following method of testing for them in an ex-
tract, as described by Hager, both interesting and useful,
for either of these motals may bave been dissolved from the
walls of the vessel in which it was prepared, * The extract
is, for this purpose, dissolved in five parts of water, or very
dilute spirits, and alightly acidified with a drop or two of
hydrocbloric acid. A bright strip of zine is placed in the
solution, and, after half an hour, if no impurities are present,
the zine will be found as bright and colorless as when first put
in. If, however, copperand tin are present, it will be coated

- with brown film ; if tin alone Is present, the film will have s

white color. It is washed with water and dried by
heating the strip cf zine gently in an aleohol flame, and the
copper will be indicated by its well known copper color.
Under 1ike conditions the film of tin is a dull grayish white:
1¢ copper and tin are both present, and it Is desired to deter-
mipe the quantity of the tin, the lm Is peeled off with a
Knife into » test glass and 5 to 8 drops nitric acld added. It

penids upon the fact that the bulk of the oil evaporates, and

THE GLOBE STEAM GAGE.

it leaves only n very fine film behind, If the oil is light and
fally refined, it evaporates so completely as to do but little
good In this way; but if tinged or *‘once run” oil of suf.
ficlently high gravity bo used, the resinous or carbonaceouns
matter which gives the tinge to the oil remains behind and
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forms the thin protecting film of varnish. Ordinary varnish
leavos far too thick and obvious a film, while the film of the
once run oil does its work of protection without displaying
itaelf. As regards tho density of the oil required for this
purpose, we recommend that which stands between the burn-
ing oil and good lubricating oll; it is known, and sometimes
sold, as “‘ intermediate oll.” We are satisfied that a good
trade may be done by anybody who will bring this before

the publie in & proper manner, and supply the article as re-

on gless is an absolute impossibllity.
That if it be possible to rule lines them-
selves of the width of the one 200.thou.
sandth of an inch, to make them defins.
blo there must be s clearly defined line
between them, and a clesrly defined line
in the same plane of observation. That
beyond the first few coarse bands of M.
Nobert's tests, there is not, properly so
called, & single line, That in the finest
bands, except at thelr extreme sides,
there is not half a line. That in the fin-
est bands the only thing oertain, except
the edges, is the uncertain polarized serial
lines. That the microscopical world bas
been pursuing a phantom, and adopting a
fallacy. That polarization of light in the
examination of these and analagous tests
is a deceitful servant of the microscopist.

That oblique illumination is another deceiver. Thas if
M. Nobert were to sttempt to fill his incisions with black,
his finest bands would be merged each into one black line
of the breadth of each particular band. That a test must
bo & known thing which some power will either disperse
or fail to define, as in the case of a spectacls vendor,
who places befors an intending purchaser’s eyes words
printed in types of different sorts as s known test of
visual powers. That there are no tests so reliable as a
known measured congeries of conterted lines, as in micro.

scoplc writings, where the transmitted rays are partially shut
off by the black, and in which, the rays trans.
mitted being transmitted by direct illumination,
their definition is not interfered with; such rays
becoming parallel rays, passing out at right an.
gles with the surface of the glass, the unaltera.
ble law of natural optics being that the angle of
incidence and the angle of reflection are equal.
— -
The Cinclnnatl Exposition.

The fourth Annual Exposition held in Cincin.
nati is now in progress, and attracting, on an
average, some 12,000 visitors per day. We learn
that it is the finest and largest display yet made
in the West, and fully in accordance with what
might be expected froms city inferior, in poiat
of number and variety of its manufactures, only
to New York and Philadelphia. Cincinnati alone
furnishes one half the steam engineson exhibi-
tion, besides a fair proportion of the sgricultaral
and labor-saving machines. Thereisalsoalarge
display of furniture of fine workmanship, coming
from the various establishments of the city.
Stoves occupy a prominent place in the list of
local products; and from the manufacture, it
seems probable that Cincinnati may fairly rival
Troy and Pittsburgh. The makers of boots and
shoes also carry on an extensive business, em-
ploying the most approved machivnery and selling
goods at tho rate of £2,230,000 per year. Mis.
cellaneons goods, and also leather, are exhibited in pro.
fusion. Of the latter the city makers, last year, produced
$2,478,800 worth, Thereare from twenty to thirty different
kinds of carriages displayed, the workmanship of which
compares favorably with that of the best eastern firms.
Pork packing is of course represented on a Iarge scale. The
figures of the past two years show a marked increaso in
this important trade. During the winter of 1870-71, there
wore packed 481,560 hogs, and in the succeeding winter,
6:10,801.

The Expesition is drawing large numbers of the country
people to the city, and the attendance appears to be incress.
ing in spite of the rival attractions of the Louisville Fair,

A CorReCTION.—In our illustrated article upon the im.
proved drill chuckof the Hubbard & Curtiss Manafacturing
Company, on page 211, current volame, in giving size for drill
of the No. 4 Victor chuck, a typographical error made us
say that the devico will hold drill shanks from § down to §
foch; this should read “ from § inch.” instead of as above,

DURING last autumn, says the Journal of the Society of
Arts, there were no less than seventeon companies extraect.
ing gold from the auriferous sand of Finland. One of the
companies returned a dividend of 70 per cent. The largest

nugget weighed 28 pennywelghts,
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Printing with Aniline Black,

When ammonia is added in oxcess to a solution nf‘ah:m.
a golatinous tate is formed which consists of the hy.
‘.' Mvmﬁ‘miuum. This hydrate is soluble in acids,
aoting In that case ns a base, but it is also solublo in caustio
goda mnd potash, whon it ncts as a weak acid and formns salts
known ns aluminntes of sodn and potash. The aluminate of
soda ean bo propared very choaply, and is ndvantageously
employed, according to Dr. A, Kielmeyer, for costing the
cloth placed under the calico and running along with it. In
ealico printing a portion, of course, of the color or mordant
employod passes entirely through the cloth which is boing
printed ; and to prevent it from being deposited on the preas.
wre rollers and returned to a clean part of the cloth upon
the second rovolution, it is customery to bave a piece of
thick woolen cloth (a little wider than the calico, running
between the calico and roller to take up this excess) and
to pass it over one of the heated oylinders; it is thus
dried and ean be used two or three times before it has to be
cleaned. The great exponso of these “travellers” and the
Jobor of cloaning thom has induced several calico printers to
substitute & pivco of the unbleached cotton cloth. After
Dbeing nred once it can be bleached and is in no way injured
for ealico, except in one particular case. A pieco of un.
Bleached muslin which Lins been goiled by aniline black ean.
not be entirely cleaned by the bleaching process, and, more-
over, the fiber is injured. For this reason it has been noces-
sary to adhere to the old method of expensive woolen * tray.

A Check to Rallway Entorprises,

Among the bad offceta of the recent financlal crisls s the
comntion of work upon unfinished rallways and rallway
michinery in various parta of the country., Many thou.
wandn of laboring men have beon suddenly thrown out of
omployment, and a winter of suffering appears lkely to
overtake hundreds of worthy familios

An an example of the mischief wronght by this unfortu.
nato state of things, we may mention that the orders for
locomotives at the Rogers works, Paterson, N. I, hnve beon
canceled and 600 men have boen discharged, It Iasupposed
that the prineipal locomotive shops will soon discharge sev.
eral thousand men in the aggregate.

—_— e 1@ >
VENTILATION OF SEWERS

The annexed dingram represonts ono of a sorles of fans
placed in the line of a sewer, with an alr pipe from it, snp.
posed to be in connection with the atmosphere above the
houses. It Is the design of Mr, John Phillips, given in the
Builder. By causing the sewage to fall into the fans on ono
pido near the top and to escape on the other slde at the bot.
tom, they nre made to rotate, draw nalr out of the sewor,
and force it up the pipes into the atmosphoere, Tho fans,
therefore, are self-ncting; and, if properly constructed and
fixed, will not get out of order. If, In addition to the usual

drain communications, pipes are Inld from the open air into
the sewer, at points midway or nearly so botwooen the fans,
it is evident that the air currents, established along the sew

ellers " when using aniline black.

Dr. Kielmoyer has, however, made the interest-
ing discovery that aluminate of soda mixed with
scorched starch provents the aniline black from at-
taching itself to the cotton. The alkalinity of this
substance prevents the black from being developed ;
and at the same time, the solid hydrate of alum-
ina is formed where aniline blak and aluminate of
soda come in contact, and protects the fiber by
proventing the black from coming in contact with
it. Attempts to employ the carbonate and acetate
of aluminn for the same purpose have not suc-
coeded well; for although they check the develop-
ment of the black, they do not form that insoluble
Iayer which protects the fiber.

In preparing the goods, the unbleached muslin, as
soon as it is singed, is passed twice through a cold
zolution of aluminate of soda of 4 or 5° B. It is left
unrolled for two hours that it may become evenly
distributed throughout the goods, and then dried on
the hot cylinders. The cost of material for pre-
paring a piece 164 feet in length is, in Germapy,
about 4 cents. For light patterns, like shirtings, it can be
used over two or three times, for heavier ones butonce; and
if the pattern Is vory heavy, a solution of 107 B. should be
employed. Before proceeding to bleach them, they are
placed in & muriatic acid solution of 2° B. and washed.
After bleaching there will be no trace left of the black. It
has also been observed that the black patterns printed over
this background do not strike through the goods so much as
otherwise, and consequently the fabrics are not weakened so
much; but upon the right side they are perfectly bright and
fall. Even this Iatter is of po small account when we re-
member that all aniline black, if never so carefully prepared,
has more or less tendency to rot or weaken the fiber.

-

IMPROVED SHOEMAKER'S PINCHERS,

Mr. William H. Hanna, of Chico, Butte county, California,
bas recently patented, through the Scientific American Pat-
ent Agency, an improved form of shoemsaker's pinchers, an
engraving of which we here-
with present.

It will be obse: that the
distance between the ends of
the jaws and the pivot is con.
siderably shortened, %o as to
secure greater power of grip,
For the same purpose, the le.
ver is estendel beyond the
extremity of the handle. On
the under side of the lever is
made & projection, so that the
Jaws act as a fuleram agaiost
the last and thus preserve as
large a range of movement as
can be afforded with the ordi.
nary instruments with much
longer jaws. The upper lever
is placed in about the same
plane as the jaws, so that the
line of dmaf. colncides with
the lever, and the lower handle
does not come in contact with
the last, as is commonly the
case before the leather in suf.
ficiontly stiained. The teeth
abut against the turning face
of the jaws 5o as to bring the
bite near to the pivot, thus
enabling the upper to be drawn
as close s is desirable to the
Inat. 1t s stated thiat there In
no slipping off of the tool in
eason of unusual strain and it in
not linble to toar the leather or
hurt the hand. Patented July
22, 1878, Fuarthoer particulars

er by the rotation of the fans, will remove the gases ns they

emanate from the sewage. Thus the power of the water
flowing in the sewers not only carries off the sewage, but, by
falling into the fans, with air pipes to and from the sewers
in connection with the atmosphere, it is made available for
ventilating the sewers as well.

Some New Phosphoric Compounds,
A. Gautier has prepared a singular compound of phos-
phorus with oxygen and hydrogen, which has the formula
P,HO. If a certain quantity of crystallizable phosph

7 that every department in complete in s full reprosentation of

the important arta and industries to which each relates, so
that in our futuro referencos to this fair will doubtloss be
found descriptions of many novel and important inventions,
To the Kansaa City and Cinelnnati expositions, we lave
nlready alluded in dotall,  Both are sncceediog admirably,
ond exelting no small Intoront in thele rospective vicinitios.
Indinna, inhor State Fair now In progross st the Fair Grounds
of her capital eity, In mnking nn excellont show of the man.
ufactures and industries carrled on within ber borders.
Louisville, Ky., colobrates o second Annual Exponition,
and in St, Paul, the Minnesots State Fuir was

opened.  In Baltimors, the 20th Annual Exhibition of the
Maryland Institute, and in New Orleans, the Loulsiana Fajr,
will afford the manufacturers of the Southern States & means
of displaying local productions. Canadian industries will
find represontation in the Montreal Exposition and in the
Internationnl Fair soon to be opened in Buffalo, N. Y. The
excellont resultsof the oxporimental show of 1872, in New-
ark, N. J., has stimulated fts projectors to now offorts, and
we are promisad an exhibition even superior to the very
creditable one of Inst year. In Albany, we learn that the
New York State Fair is attracting 20,000 peoplo per day, and
that the display of live stock, especially, bas nover befors
been equaled. In our own immediato nelghborhood in the
Kings County Fair, beld in the Rink on Clermont avenus, in
Brooklyn, and devoted to the local manufactures and indus-
tries of our sister city : while in New York is in successful
progresa the 42nd Exposition of that pacriarch among fairs,
the American Institute,

Invontions Patented In England by Americans,
i« 4 from tho C: of Patents' Jouroal,)
From Sep ber 6 to Sep ber 9, 1873,
Brast FURNACE.—~T. F. Miner, Albany, N.Y.
Exoixe VaLve.—H. 1. Hoyt, Norwalk, Conn.
Froox CUTTise Maomixe.—J. Pitts, Melville. Mass., ef al,

Becent Amervican and Foreign gmm.

Improved FPruning Knife.
Abraham C.Hulse and Joseph 8. Crum, Palmyra, II.—This invention
consists {n construoting the parta of a pruning knife In such a manner
that {t may be quickly and conveniently changed from s shrub to s tros
pruner or the roverse.

Improved Chain Clamp.

Charles E. Evard, 1 Va~This in able jaws, provided
with rectangular recesses across the upper corners and horizontal ehata
reat, the sald Jaws when closed leaving an intervening open space large
onough for the downward passage of the rivet,

Improved Ventilator.

John Ballou, Boston, Mass.~This is a frame {n which s revolving vent!-
istor is sarranged so that the draft can be governed and light mot he
excluded. The device coualsts of four wings, two of glass and two of wire
gaure, amounting to two planes set at right anglesto each other. Bya
quarter revolution, the glass will be thrown into s horizontal position, and
the perforated pleces will take ta place, thus admitting alr while excloding
insects.

Improved Farm Gate.

Edward B, Decker, Carroliton, IIl—Tuls invention s an improvement in
In the class of farm gates wherein the lower part may be ralsed and lowersd
tadependently of the upper part. Two lower bars are pivoted at thelr rear
ends Lo one of the gate standards or cross bars. Thelr forward ends enter
slots in the opposite cross bar. To one of the upper horizontal bars s

hed a latch and hook, the latter of which, when the lower barsare

)

acid is sealed up in a tube with 5 or 6 times its weight of ter-
chloride of phosphorus and heated to 79" C., hydrochloric
acid and pyrophosphoric acid are produced. A bright yellow
colored compound graduslly separates, and can be obtained
by first distilling off the excess of chloride of phosphorus,
cooling the residue to—10° C., adding ice water, and then
filiering. After washing on a filter, it is dried in a vacoum
and then heated to 140° in a current of carbonic acid gas.
The reaction is thus represented : 11PCl, +27PH,0,=4P H
O+ 11P,H,0, +33HCL. When the reaction takes place at a
temperature of 170° C., red phosphorus and pyrophosphoric
acid are formed? The compound P,HO is an amorphous
body possessing a beaatiful yellow color, insoluble in water,
aleohol, ether, benzol, chloroform, oil of turpentine, glycer-
in, and acetic acid. It can be heated to 250° C. in dry car-
bonic acid without change. Heated in the air, it burns slow-
ly with flame; mixed with chlorate of potash, it is exploded
by percussion.

The same chemist has also obtained a compound whose
formula is P,H,0, by mixing the biniodide of phosphorus,
PL,, mpidly with 2 large quantity of water. The new body
Is amorphous, of & pure yellow color, tasteless and odorless,
and insoluble in any solvent. It is oxidized very violently
by ordinary nitric acid, also by sulphuricacid. Heated ina
current of dry carbonic acid to 185" C., it Is decomposed,
phosphuretted hydrogen being evolved. Ammonia forms
with it a brown compound ; but on neutralizing with hydro-
chloric acid, the original substance is restored. The proper-
ties of the body P,H,0 seem to agree with those of solid
phosphuretted hydrogen, P,H, described by Thénard.

P -
The Industrial Expositions.

The reports of the openings of the various industrisl fairs
throughout the country indicate the strong favor with which
this graphic system of demonstrating the material progross
of the nation is regarded by the people  From all accounts,
the number and variety of the productions displayed has
never been exceeded during any previous year; nor does it
Appear that any single fair has, from the hour of its com.
mencement, falled to attract throngs of intorested visitors,

The Chieago Inter-State Exposition, s full description of
the immense bulldings of which (800 feet long by 200 feot
in width), constructed through the generosity and enterprise
of the citizens of Chicago, we have alroady presented, was
recently formally opened, and during tho first day of tho ox-
hibition £0,000 people entered its doors, Regurding the

':;'M in the sdvertising colywns of our prosent

i

prticles dlsplayed, it s yot parly to partioularige, e loarn

ralsed, catches thelr forward ends and holds them up.

Improved Milk and Cream Cooler.

Henry C. Baldwin, North Wolcott, Vi.—The outer vessel of this cooler Is
provided with & spout upon 1ts upper part for pouriag in, aad with & sbort
pipe tn its lower part for drawing off, the water. Therels also an openlag
to allow the waste water to pe whena of water ls latro-
duced lnto the spout. A riog fiange Is attached to the bottom of the outer
vessel to suppert the Inner vessel, so that there may be s water space be-
tween the b and hass ber of holes to allow free circulation.
To the cuter vessel are plvoted hooks to keep the inner vessel In place
when the water I poured In. The cover has ventilators o aliow the sir to
eirculate freely, the mouths of sald ventilators being covered with wire
gauze.

Improved Fluting Machine.

Edward M. Deay, Now York clty.~The first part of the invention consista
of an arrangement of devices for adjusting the roller and regulating the
pressure, whereby the roller which Is ralsed to factlitate the adjosting of
the goods can be mised without contracting the pressure aprings. Less
power (s thus needed than la required to lft It againat the springs. The
second part constats of guldes in connection with the roller to control It
sgainat lateral vibration. The third part consists In haviag the wheel by
which motion Is imparted to one of the rollers proyided with and rigidly
attached to & short shaft which couples with the roller, so thal the latter
ean be removed without distarding the wheel, and without the necosity of
aliding the wheel off and on a portion of the roller.

Improved Steam Lubricater.

Reed A. Filkine, Chc:hln-. Mass.—It (s proposed to have & hollow globe
bolder for the ofl, baving a hbollow standard, with s conleal enlargement of
the hollow space at the lower end. This end screws inlo & hollow stand on
the steam ohest or Journal box. A stationary conlcal plug projects upword
frotn the bottom of the socket into the bolluw of the lower end of the
staudard, 50 A% 10 regulate the flow of ol by olosing the moulh of saMd
standard more or less, aa the holder and standard are screwed up or down,
The holder has & notohed ring around its smiddie, which s gradusted and
numbered (o show the extent of the opening of the feed at Lhe mouth of
the standard, and & spring cliok engages It Lo bold the ol holder o any
position (n whieh it is set. From the socket below the atandard c(ntx
holder the ofl enters a 1ittle chamber, (n thy middle of which & tobe
around the passage from sald chamber lato the Ateam chest to retalna
quantity of oll 1n sald chamber. In feeding, the oll will flaw from the surs
faeo of tho body contalned i sald recess, on the top of the tube, and down
the tnuer surface of it, while the steam rises up in the cenler of the space.
There 1s & valve which will screw Into the proper passage and close 11, »0
that the steam may be shut off at any time to allow of taking oft the bolder
when It mAay be dealred to do so,

Imeroeved Nrecch Loeading Fire Arm.

Dante! Hug, Sow Yok eity, asslguor 1o hlmaelf snd Willlam H. Speer,
Jersey Clty, . J,<This lnvention consisia 1o & pivoted breech block, hav-
tog & spring hook connected therew(th and a cartridge extretor .mnﬂ:
centrally beneath the barrel, comblned, to extract the old cartridges AR
throw them eloar of the gou, as well ss support the now one.

Improved Projectile,

James (1, Mopo, Wiohjts, Kaa~~This inyention is more P‘f““'"z 2"
fmprovement on the projeetile for whioh loltern patent were tsen “:
applicant Ootobord, 1670 aud conststs in mm‘ldlnq tho stem of "99 W;" '
1o with & double set of gulde wings, one for proventing (tx rofation during

fight, snd thy othor for pausing 1t 1o describe & curve of greater or lewr
madluy,
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Improved Can Noldering Maehine.
rJames F. Spence, Willlsmaburgh, N.Y.—This tavention conststa {6 pros
yiding means for feeding eans to a soldering Apparatus, and for reversing
thom 20 that hath heads may ho soldered to the baody l.n rapld sucoession
and without the removal of the same from thelr holder, ‘

Improved Ventllnting Win
picolin Pallinger, Philadelphin, e, —Thix Invur:ll?n:: r:l:::::.m convonlont
modes of Yentilating rooms through the windows without bringing to bear
npon the Pamons tharoln u cold draft of alr. The tuvention consiats i
novel arrangoment of & smull supplementary sash to slide aboye the top
and to the bottom saeh,

Tmproved Rudder for Vessels,

Juan I, Daptista, Now York eity,—This Invention s an improvement In
rudders of the hollow olass, and consists in forming a balanced rudder of
two parallel platos attached to tranaverse bars, which Tmpart rigldity to
sald plates, and are In turn secured to the vertical shaft o auch & manner
A% L0 leave A space botween each of sald plates and the shatt. The object
s to Increass the surface acted on by the water,

Improved Fonce.

Wilbur 8, King, Gonzales county, Texas~This invention relates to fancos
adapted to thono parts of the country where stoock farming Ia pursued,
whoro timber (s searce, and where the objeot 1a to make o fence whioh will
tarn hogs a8 woll as cattlo and horses, at the same time belng choap, canlly
pot up,and suscoptible of quick and ready repalr. It conslsats in posts, ralls
and stakes, wired togother a0 as to allow the lower parts to be flled
with brush.

Furnnce for Producitg Wrought Iron from Ore,
George E. Harding, Now York city.~This tavention consists in combining,
with a rotary puddling furnace,a gas-producing furnace and » deoxydizing
chamber, 50 that the waste gases may be convenlently applied to deoxydize
and carbonize the ore preliminary to its reduction.

Improved Combinod Wardrobe, Bedstead, Chnir and Table,

Walker Getolioll, Bath, Me.—~The front of the cablnet has narrow sldes,
constituting the pondent sides of the tablo top when detachod from the
cane and arranged for the table. The folding logs are pivotad to it, bolng
Jot down and fastoned by buttons. Part of tho top of the eablnot conntl.
tutes the back of the chalr, and has the seat hinged to It 1t also has an
upholstered cushion above the seat; and this (s 0 Atted on the back and
connected to the seat that, when 1t swings down agalnst the side of the
back to adjust tho latter for ita place In the cover, It drawa the cushion
down below the top to uncover the end suficiontly to rest on the top of the

debeard of the cablinet, and wheu the seat swings up into position it
moves the cushifon op to hide the back. The sldes of the chalr are formed
of two boards, which nest together 80 as to be lald on the top of the cabl.
pet and constitute the balance of the cover. The sections of the aldes of
the case, and boards between the froot and the maln part, comprise the
principal portion of the bed or reclining couch. The wash stand, with a
towel mok attached, ts mounted on & door, which s hinged to the side
whore an opening (s made In the slde of tho case Into a ehamber within, so
thas the stand swings (nto the caso and 1a inclosod whon the door In shut,
and swings out for use whon the door Ix opened. At the side oppoaite the
one having the wash stand, s drawer Is arranged for llnen and other
ke goods.

Tmproved Umbrella,

John MoAuliffe, New York olty.—~The Inventor makes olips or lapa for
fastening to umbrella riba, to pivot the braces to, by taking Mttle strips of
sheot metal, well conted with tin, and folding the ends over back on one
slde, enough to make the elevation of the folded part about half the thick-
ness of the rib, and s0 that the space botween the sald folded part will be
Jost enough to wrap around the brace and Inclose It snugly when the folded
parts meet on the Inslde of the rib. A projection Is thus formed to which
he branched end of the brace can be pivoted, Those ends and the folds are
united together, and also the lap Lo the rib, by a drop of solder,

Improved Wheel Plow,

Lionel W, Richardson, Roscoe, 1. —This nvention {s 4 sulky attach.
ment, whioh may be spplied to the beam of an ordinary plow, The axle
1s bent in peculiarshape. One wheel works on a crank axle, which, by a
suitable lever, may be adjusted mo that the wheel may run in a furrow or
a0 the surface and the hine still hori al. The plow hasa
froe Iateral and vertical movemeont, esally governod by a lover at the hand
of the driver,

fmproved Machine for Turning Wagon Axles.

. George A. Bolser, Indianapolls, Ind.—This Invention consiats of a nove
arrapgement of the tool carrier, psttern, and feed screw, In & machine in
which the stick to be turned {astationary and the cutter I8 revolved around
and fod along the stick, The axle, the ends of which are to be turned, Is
1ald on & bench betweon the postsand centered by suitable means, A large
abort tube 1a bolted to the posts In the axis of the machine, so that the axle
to be turned projects through It, A pulley revolyes on this tube, and car-
ries the face plate, tn front of which, ata sultable distance, (s another face
plate, In four arms, arranged on the sleeye of the tall center and connooted
to the first face plate by o rod, feed screw, tool supporting rod, and the pat-
torn rod or centers, all of which are arranged at cqual distsvces apart
around the axia, and st equal distaoces thorefrom. The pattern v a fac-
simile of what Is to be produced. It extends from the face plate to one of
the arms, snd is fixed on them so that it can revolve, making one revolu-
tlon on 1ts axis during ench revolution which It makes around the axie.
The tool holder constata of & freely moving bar, and it reats on the pattern.
The cutteris sttached to the bar on the slde next to the pattern. Thetool
bar (s moved aloag slowly (o the direction of the axis of the axle to carry
the tool from one and to the other of the part to be turned. It 1s alao pro-
posed to utilize thiv machine for making oval tenons on spokes upon the
same plan.

Improved Wood Filling,

Jerome B, Dittenhaver, Chapaloau, Ohlo.~Thia fnvention relates to a
compound for flllng wood previoun (o the pplieation of & palnt or var.
ufsn, and conalats fo & preparation which I entirely davold of color, and
will pot therefore chiange the characteriatio hue of the wood, which can be
applied with an aqually favorable result to all varfotios, and which per-
mestes 80 thoroughly the pores and fills so pletely the Intarstioos be.
tween the bers that & single cost of varniah or palit will be generally
sufcient to produce the deslgned tde face upon the wood.

Impraved Rallrond Water Orane,

Henry 8. Cubberley aad Dayid Mann, Bloomington, 1. ~This Invention
consists 10 & frost proof Jel, above which Is & hollow standard surmounted
by & movable hent tube. Within the standard 1s the yalve rod,to the lower
part of whieh {s attachod Uy valve. Tha rod continues on down balow
‘the 1atter and 1a ouctrelad by & spring whiok foroas the valve np agalost Ite
seat, On the uppor part of the valve rod lnu rack, tn which works a pinion,
connecting by snitable mechanism with u haod whool outslde, By this
means the yalve 1a oponed or shut,

Tmproved Harnoss Moker's Clamp,

Dante) Etghme, Cuilcago, 11—This Iny rolates (o wpp tor
e lding leather u the operation of suwing It for harness or shoo maklng or
other . Thostand Is wedge-shaped, and on each of the Inolined
sides of the wedge thare I s rib, There 1a alao & shoulder on sach side
.\iﬂumWot the lower end of the Jaws, Thelnner sides of the
Jaws are grooved for the ribs and ftted to the Inclined sides of the wedge.

g ralsed by pressiog oo « lever, and when ralsed are lowerad and
:w".m Vartiealsprings draw the Jaws down and hold
them {6 thetr normal povition, which In to tightly clamp the leather, The

‘ﬁi“”"""'“‘ tarn slightly on thelr falerum roda when ralsed or

Improved Spring Hinge,
oar, Floyd, lowa,~This Lmprovemont conaista (n attaching a
o onn st of # hinge, and canneating u apring enclrolnd exton -
Aharent n::u plutle of the bilngo. On opentng, the spring Ix com.
L v W41 tio A08ioD Of tho ssme on the daor produoos the anatting
s (athar, 30Rrka £ ALO AL the mame timo suMlslont resfatance sy

mmumvﬂnoﬁm.

Scienfific American,

Improved Portfolio Holder.

Jonas 1), Afken, Franklin, Y. H<This fnvention relates to portfolio
holders whieh are adapted to be fastened conventontly sgalnst the wall of
A room and above the wash board. It conslsta In the mode of sombining
the two alde frames with the hottom support of the portfollo, 5o that the
Intter may bo hold olossly looked and proteoted against unmocessary hand«
Hng while 1t mny be aleo hold at an obligue sngle Ko 68 Lo bo oaslly axsm
fned. Tt aleo conslets tn providing the porttolio supports with end gunrda
whioh prevent withirawal of the portfollo and are adjustable to those of
differont slzes,

Btop Mechanivm for Doubling nnd Twisting Machinos,

Willlam Cockeroft and Benben Ackroyd, of Chester, Pa., assignors to
thomaelves and James Massey, of same place.—This Invention constats of &
stopmotion in connretion wi'h the feeding or delivering roll of atwisting
machine, 80 contrived that If the threads or yarns break it will stop the de-
Iyery, and thus prevent the ends from going from one spindle to another.
The tenslon of the yarn holds the lnner welghted end of alever up above
stud pios on the pulley of the delivery roll o 1ong aw the yarn remains tant
and unbroken, but when the yarm breaks ‘he Inner end of the lever will
foll and stop the dellvery roll by engaging one of the stop plos, and thus
provont the furthor dolivery of the yarn until it s mended,

Tmproved Machine for Rolling Rounnd Tapered Bars.

Charles ¥, Brawn, Warren, It 1.—The object In the preseot fnvention s
to facllitate the manufacture of spindies and w)l artioles of tapering form
and 1t conslsts of two eccentrio disksrevolving In opposite directions on a
contral arbor fn & sultably constructed frame, so beveled as to roll or
stralghten a tapering spindle or other article, and In one or more guldes
through which the article to be tapered Is introduced. The eccontric sur-
faces have the effect of lnctined planes upon the spindle, approaching each
other in noe part of thelr revolution, and receding from each other in an
other part, while the apindle simply revolves and recelves Its form and
shape from the pressure imparted by the beveled and eccentric revolving
surfaces,

Improved Saw Tooth Gage.

Cyrus K, Grandy, Stafford Springs, Conn.—This Invention relates toanin.
gontons apparatus for tomporary attachment to the saw mandrol of aelr.
cnlar saw, to gage the teoth round and as to the set; and consists, Arst, of
tmproved moans forattaching the sweep to the mandrel; second, s templet
fo comblination with the aweep, to insure the parallelism of the aweap
with the saw, and an arrsngement of the tooth gage supporting arm (n the
ond of the sweop to shift Iaterally, as required, to adjust the gages to the
plane of the saw ; third, an arrangoment of the gage holding arm 1o osell
Iate o the sweep, 1o adjust the gage to the front face of the teeth ; fourth)
an adjustable gago, with ascale #0 arranged on the aforesald arm that the
angle of the teoth front may be gaged by it with certalnty (It Is also ar-
ranged 20 a4 L0 gage the teeth round); Afth, an adjustable gage on tha afore-
sald arm for gaging the set of the teeth; and, sixth, an upsetting swage
holder on the sald arm,

Tmproved Compound Metal Working Machine,

George L. Jones, Yanville, Wis—~The object of this inventionis to fur
nish for the use of blaokamiths and wagon manufcturers a combination
tool, by which the oporations of cutting and punching iron, and the tight.
ening, upsetting, and bending of tyres may be accomplished In a slngle ma.
chine. ‘theframe of the lnstrament, of oblong shape, Is Armly secured to
the ground, and provided with strong versical standards between which Is
plvoted an ecoentric which Is operated by s lever. The eccentric operates
on the knee Jolntlevers, one of which is hinged at Its outer end to s heavy
block, moving in a recess of the frame. The block {a pivoted with (s Yower
end to framo, and provided with a cutting blade which acts on & similar
blade of the frame In the manner of shears. The other knee Jolnt Javer s
hinged to » aliding earriage which moves In a recess, and to which is se-
cured, In the direction of the longitudinal axis of frame, the puncher,
which acte on a perforated ateel cutter In s socket. The upper side of car-
riage {8 grooved and has a yertical extension plate which carries astrong
bar Orboltand a partially grooved . Other ries and grooved
bason ara arranged, sotween which and thelr corresponding grooved
bases, the wagon tyre s clamped and either tightenod or upset when
off the wheel, as required, by the lever acting on carriage. For bead-
ing or rolling the tyre the cylindrical rollers are arranged sidewlse
of the frame. The outer rollers are adfustable for tyres of different alzes
and thickn The hed roller is plsced Detween and adbove the
outerrollers and turned by & eraak, giving the bend to the tyre on ts pase
age through them.

e

at hand, to eouwu-om.-hupu-’--cnm
tmpravement as possiblo snd aond by mall, As aoewer a8 prof
of & patent will be recalved, usually, by return of mall. me
Deat to haye & search made at the Pateat Oftice. Such & mesaure ofton saves
the cost of an npriteatton for & natent,

Proliminary Examination, i
In order to have auch Aearch, 1AKe ouc & Written description of the (nven:
tHon, lu your own words, and & ponel), or pen snd ok, skotol,  Band thess -
with the fes of #8, by mall, addrescsd 1o MUNN & OO,HM Tow, snd In
due time you will recelye an acknowledgment thereof, followsd by nwrit
ten report tn regard (o the patentabllity of your tmprovement. This spectal
search 1s mado with great care, smong the modals and patents st Weshing-
ton, to aseertaln whether the improvemant prosented 1s patentable.

Rejected Cases.

Jected cases, or d Yo papers, deled for parties who have msde
ppiieats for th Ives, or through other agents, Terms moderats
Address MoNy & Co,, stating particulan.

To Make an Application for a ¥atent.

The applicant for & pateat should furntsh s model of hix invention 1f sus-
coptiblo of nne, althongh sometimen 't may be dlapensed with; or ) the In-
vention be s ehemlieal production, he muat furnish samples of the Ingredi-
onta of which his poxition 1 These should be securely packed
the Inventor's name marked on them, and sent by expross, prepaid. Smal
models, from & diatance, can often be sent cheaper by mafl. The nafeat
way 1o remit money Is by a draft, or postal order, on New York, payable o
the order of Muxx & Co, Persons who live in remote parts of the country
csn usually purchase drafts from thelr merchants on thelr New York cor-
respondents.

Cavonts.
Persons desiring to 16 & eAveat can have the papers prepared in the short
eat ttme, by sending & sketeh and description of the Ix ] The G -
ment fee for s caveat (s §10. A pamphlet of advice regarding applica
for patents and caveats (s furnlshed gratis, on spplication by mall. Address
Muxx & Co., ¥ Park Row, New York.

Rolssues,
A relasuo Is grotod to the orlginal patentes, his heirs, or the assigneos of
the entire (ntereat, whon, by reason of an Insuffcient or defectiva spocifica
tlon, the original patent i inyalld, provided the error has arfaen from inad
vortence, aceldont, or mistake, without any fraudulent or deceptive inten
tlon.

A patentee may, At his option, have in his reissue s separste patant for
each dlatinet part of the Invention comprehended {n his original application
by paying the required fee In each case, and complylag with the other re-
quirements of the law, as In origlnal spplications. Address Muxx & Co.
7 Park Row, for full particalars.

Deslgn Patents.

Forelgu designers and manufactarers, who send gooda to this coustry
mAy secure patents hers upon thelr new patterns, and thos prevent others
from fabricating or selling the satne goods (n this mariet.

A patent for a dealgn may be granted to any person, whother eitizen or
alten, for any new and original dealgn for a manufacture, bast, statoe, alto
rellevo, or bas relief ; any new and origiual design for the printing of wool-
en, sllk, cotton, or othor fabrica; sny new and origisal lmpression, orna.
ment, pattern, print, or pletare, 1o be printed, palnted, east, or otherwise
placed on or worked Into any article of manufacture. 3

Design patents are equally as lmportant to citizens as 10 foreigners. For
full particulars send for pamphlet to Moxy & Co, 57 Park Row, New York

Forelgn Patents,

The popul of Great I = RA0N0; of Frasce, S500000: bel-
grom, 5,000,000 : Austria, 3,000000; Prosta, 00000; sad Rasts, 70,000,000,
Patents may be secured by American citizens 1o all of these countries.
Now 14 the time, while business Is dall st home, 10 take advantage <[ these
tmmense forelgn Selds. Mechanical improvemients of all kKinds are always
in demand tan Kurope. There will never be & better time than the preseat
to take patents abroad. We have relfable bustness cennections with the
principal capitals of Europe. A large share of all the patents secured lo
forelgn countries by Amaricans are obtalned through our Agency. Address
Moxx & Co., 37 Park Row, New York. Clrcalars with fall taf lon oz
forelgn patents, furnished free.

Value of Extended Patents.

D14 patentees realize the fact that their tnveatioas are Hkely to de mon
prodactive of profit during the seven years of exteasion thaz the fimst full
term for which thelr patests were granted, we think more would avall them-
solves of the extension privilege. Patents graated prior to 1561 may da ex-

Value of Patents,

AND HOW wm THEM.
Practical Hints o Inventors,

ROBABLY no \nvestment of a small sum of money brings &
greater retarn than the expense tncurred In obtalning & patent
oven when the Invention {s but a small one. Larger (nvenclons
wro found to pay correspendiogly well, The names of Hlanchard,
Marse, Dlgolow, Colt, Erlesson, Howe, McCormick, foe, and

Y others, who have amassed fmmense fortunes from thelr tuven.
tlons, are well known, And there are thousands of athers who
nave realized large suma from thelr patents.

More than Frery THOUAAND (nventors have avalled themselves
of e services of Muxx & Co. during the TWENTY.SIX yoars
acted s solicitors and Pubillshers of the BOIENTIFIO AMERIOAN,

Thov stand st the hesd (n this class of business: and thelr large corps
of sulstants, mostly sel d trom the ranks of the Pateat Ofice: men sap.

ded for seven years, for the benefit of the faveator, or of his heirs I care
of the decease of the former, by due applicatisa to the Pateat Office, alaety
days before the termination of the patent. The extesded time Inares to
the denefit of the lnventor, the sssignees wder the Grt term haviag mo
rights under the P pecial & The Government
fee for an extension (s §100,and It is gecessary that good professional service
be odtained to d the busl before the Pateat Ofice. Full Informa.
tion 38 10 extensions may be had by addressing Muxs & Co. 37 Park Now.

Trademarks.

Any person or firm domiclled In the United States, or any firm or corpors.
tion restding tn any forelgn country whers stmilar privileges are cextended
to citizens of the United States, may register thelr designs and obiatn pro.
tection. This is very Important to turers o (his Y. And equal-
1y %o to forelgn: For full particalars sddress Muxy & Co., 577 Park Bow
New Yorx.

Canadian Patents.

On the first of Septembder, 1L the pew patent lxw of Casads weal iate
force, and patents are now g d to of the Unlted Siales 0o e
same tavoradle termas as to citl of the Domint

In order to apply for & patent 1a Canads, the applicant must furnish s
model, ¥p fon and dapl) drawings, substantially the sazue as In
applying for an American patent,

The patent may be taken out elther for five yoars (government fee §£0) or
for ton yoars (govorament foo $0) or for Afteen years (goverument fee ),
The five and ton year patents may bs extonded to the term of Afteon yoars,
The formalities for extonston are simple and not exp

American Inventions, even 1t already patented in this couniry, oan be
patented In Canada provided the American patent s ol more (han one yoar
old.

All persons who desire to take out patents In Oanada sre requested o
communicate with Moxx & Co, 1 Park Row, N. Y., who will give prompt

able of rendoring the best service to the inventor, from (he expert, prac-
tieally obtalned while examiners (n the Patent Ofce: enables Muxx & Co,
1o 4o everything sppertaining 0 patents BETTER And CHEAFER than sy
other rollablo sgency.

This is the cloaing tnquiry in
= nearly overy lotter, descril ing
some Invention which comes

HOW TO
OBTAIN \ w lhl_n. oll.lu.‘ A positive wn:

wwar oan anjy be had by pr Ing & p 1
the Commisst of Patonts, An applicat! 1ate of & Model Draw-
ngs, Perition, Oath, and full Hpoctfeation. Various oficlal mlos and for
malities muat &180 be obeerved. The efforte of the Inventor to do all this

I wro g My without sucoess. After groat perplaxity and
delny, o a usually glad to seek the ald of persons exportenced In patent
Iistnoss, anid have all the work done over agala. The best plan ks to vollott
proper advice at the hegianing. 1f the parties consulted are hovorable men,
tha (nventor may sately confide lus ideas o them they will advise whether

fon 10 the business and farniah Ml instraction.
Coples of Patonts,
Porsons destring any patent tasned from 188 to November ™, 187, can ba
suppiled with official coples at a reasonable coat, thies prige dupendiog upon
the extent of drawings snd length of speclieation,

Any patent tssued sinee Novembor 37, 187, at which time the Patent Ofics
commencod printing the deawings and spealfications, may be had by remit.
ting to this aMoes 81,

A copy of the olalma of Any patent lwued stnge 1% will be furnlahoed
for §1.

When ardering coplos, pleass 1o remlt 1or the same as above, and state
pams of p ttle of tavontion, and date of patent, Address Muss
& Co., Patent Sollciters, 71 Park How, New Yurk olity,

MUxy & Co, will be DADRY 10 son tnventors in parvon, at their ofoe, or 10
advise tham by letter, [0 all cases, thay may axpect an Aonset apinion, For
such couaultations, Opinlons And advice, so charve 4 made, Write plalnly
do not use penell, nor pale thk; be bries,

e hoprovement ls probably patentable, and will give him all the di ]
needful Lo protect his rights.
How Can I Hest Secure My Invention ¢

This 18 80 Inquiry whick one inventor natarally asks anather, who has had
some expariancs (o obtain‘ng p ta, Hia 11y 1s as follows,
And corrvet

Nonatrnot & neat model, not over & foot (n any dimension—smaller (f pos.
siblo~and sond by expross, propald, addrossed to Moxy & Oo., 57 Park Row,
Now York, togethar with a deseription of 1ts oparation aod merite, On re-
oelpt ihareof, thoy will examine the lavention carefully, sad advise you as
40 110 pateutabllity, free of charge. Or If you haye naj Hme, or ihe meass

All bust fod (o our eare, sl all consultations, ar Kept seore
and strictly comfdantial,

In all wattors portalning o p i, AUch ws Anoting in

procuring extensions, drawing assignimonts, examiuations 1uto ho valldity
of patanis, ote., I8l eare and attantion |s given, Far (nformation, and
for pamphleta of tnatraation and sidvice

Address
MUNN & CO,,
PURLISIERS ROUKNTIFIO AMERICAN,
47 Park Row, New York.
OFFICE IX WARHINGTONwQaraer ¥ nnd 7th strorts. opposite

Pavni Qes,







